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OUTLINE OF : 
GEOGRAPHIC DISTRIBUTION OF\ ,un 

SEED PLANTS IN CALIFORNIA 
The flora of California is one of the distinctive floras in the region of 

Pacific North America. While continental floras are not sharply delimited, 
because there are no abrupt limits to climatic areas, it is possible, neverthe¬ 
less, to determine, in a workable manner, the geographic bounds of the Cali¬ 
fornia flora or California province. 

From the standpoint of plant provinces the term California must be defined 
in a sense different from that of its political boundaries. The natural bio¬ 
logical province of California is primarily determined by its mountains and 
the Pacific Ocean. The two great mountain ranges, the Sierra Nevada on the 
east and the Coast Ranges on the west, enclose the bowl of the Great Valley— 
the plains of the Sacramento and San Joaquin. This main area is supple¬ 
mented by two mountain masses, one (coastal Southern California) lying 
between the deserts and the ocean, an area very closely related botanically to 
the California area proper,the other mountain mass (the Klamath Mountains) 
lying at the northwesterly end of the bowl and equally related to the Cali¬ 
fornia area. There are, then, excluded the Colorado and Mohave deserts and 
desert slopes in the south, and also the interior plateaus, slopes and ranges 
belonging to the Great Basin and extending from Inyo County to Modoc 
County and thence to eastern Siskiyou County. 

The northern boundary of the California province requires a particular de¬ 
scription. In the western United States, there are only two rivers, aside 
from the Columbia River, which break through the main Sierra-Cascade axis 
and drain lands of the Great Basin, the Klamath River and the Sacramento- 
Pit River. There are thus three major physical breaks or barriers in the axis. 
As marking botanical boundaries, neither the Sacramento-Pit Gap nor the 
Klamath Gap is of as much significance in this connection as the Rogue River. 
Of the various physical features which distinguish the northern margins of 
the California province, the Rogue River is one of the greatest importance 
as defining by a mainly physiological barrier the botanical boundary of the 
California province northward. While the Klamath Gap marks the northern 
or southern extension of a number of species it is of secondary importance as 
compared with the Rogue River. There are a large number of species of 
Washington and Oregon which extend south to, or nearly to, the Rogue River, 
while a very large number of species of California extend north to, or nearly 
to, the Rogue River: the significance of these two categories is markedly 
greater than that of those widely-ranging species which cross the Rogue. 
A number of California species, to be sure, cross the Rogue but extend north¬ 
ward only a short distance. Similarly a number of Oregon species cross the 
Rogue but extend southward only a limited distance. The Rogue, in addi¬ 
tion, therefore, as to such species, represents a mean of the physical condi¬ 
tions in a transition area. 

The boundaries of the botanical province of California, in the largest sense, 
are, therefore, the Rogue River, the crests of the main Sierran axis, and the 
pass in the peninsular chain of mountains at or near the southern boundary 
of the state. The province thus consists of the bowl of the Great Valley, its 
great bounding chains east and west, and the contiguous coastal mountain masses, 
one at the south end, the other at the northerly or northwesterly end of the 
oblong bowl. This region is physiographically compact, and represents a very 
natural biological area; although it is at once obvious that there are marked 
intrusions from other floral provinces. A considerable element, arctic species, 
from the far north, enters the region along the summits of the high Sierras, 
as well as many boreal species from the Hudsonian and Canadian regions 
which are respectively subalpine and high montane in the Sierras. Important 
invasions from the floras of Washington and Oregon occur at middle alti¬ 
tudes in the mountains or in the coastal belt; while the flora at the lower 
altitudes, especially southward, shows in a marked degree the mingling of a 
large representation of species whose main center of distribution is in north¬ 
ern Mexico. It is, therefore, sometimes said that there is no such category 
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4 OUTLINE OF GEOGRAPHIC DISTRIBUTION 

as a Californian flora, but, instead, a flora of the southwest United States 
and northern Mexico and a flora of the Northwest. To this argument the 
following rejoinders may be made: 1. The mass of endemic species in the 
California flora is large and of very marked character, as will be shown later 
in this outline. 2. The province is well characterized by a large number of 
species which have within the province their greatest development and extend 
little beyond it. 3. The species of the tongues of intrusion from neighboring floras 
have their highest development in botanical provinces to the north or to the 
south. 4. The thrusts from the north and the south lie at altitudinally dif¬ 
ferent levels or occupy separate subclimatic areas, and do not intermingle or 
only to a limited degree. 

The Life-Zones 

As a result of the varying combinations of climatic factors in the area, 
intensified by distance from the ocean and by altitudes, the vegetation of Cali¬ 
fornia is markedly stratified into horizontal bands called life-zones. Six life- 
zones are here recognized, the terminology in their designation being that of 
C. H. Merriam (Life Zones and Crop Zones in the United States, 1-79—1898), 
namely, 1. Lower Sonoran. 2. Upper Sonoran. 3. Transition. 4. Canadian. 
5. Hudsonian. 6. Boreal. The isothermal lines of a temperature chart of Cali¬ 
fornia correspond in a general way, though not exactly, with these life-zones, 
while a contour rain-chart shows similar correspondence. Annual rainfall, 
which is slight in the deserts of the Lower Sonoran, increases one-half inch 
for every one hundred feet in proceeding up the west slope of the Sierra 
Nevada. Insolation increases to the southward and increases markedly with 
altitude. Humidity is greatest along the coast and diminishes most sensibly 
toward the interior and in the south. 

The response of species to the climatic factors varies greatly, and conse¬ 
quently they differ in their capacity for altitudinal distribution as wTell as in 
horizontal distribution. Certain general categories may be noted: 1. A few 
species occur in three or four zones, such as (a) aquatics or cosmopolites 
(Potamogeton pectinatus, Myriophyllum spicatum) or (b) species of wide 
range (Populus tricliocarpa, Barbarea vulgaris, Badicula curvisiliqua, Trifolium 
involucratum, Hypericum anagalloides and Achillea millefolium var. lanu- 
losa). 2. A large number of species occur in two zones (examples are Juncus 
bufonius, Brodiaea ixioides, Castanopsis sempervirens and Eremocarpus seti- 
gerus). 3. A large proportion of—in some cases half—the species of a zone 
occur only in that zone or are not well developed beyond its borders. Of these 
certain ones are selected as “Indicators” of the zone, or Index Species. The 
characteristics which determine an Index Species are: (a) restriction to the 
life-zone or, if it be abundant, weak transgression beyond its limits; (b) wide 
range in the zone; (c) abundance of individuals. It is now necessary to de¬ 
scribe the climatic and vegetational features of the life-zones within the state 
of California and cite some important index-species, so far as may be done 
within the brief limits of this outline. 

The Lower Sonoran Zone comprises three distinctive areas: (a) Colorado 
Desert or Colorado Sonoran, (b) the Mohave Desert or Mohave Sonoran, (c) 
the Great Valley or Valley Sonoran. The two deserts are characterized by a 
typical desert climate. They have a low humidity and a low rainfall, the 
annual precipitation varying from about 0 to 5 inches. They have high sum¬ 
mer temperatures, averaging from 90° to 130°; they have low winter tempera¬ 
tures, varying from about 15° to 50°; and finally, as to temperature, they have 
a great annual temperature range and a great diurnal range. Drying winds 
of gale force are prevalent. The vegetation has the characteristic aspect or 
facies of plants of desert regions, that is, there is everywhere exhibited a 
marked development of structures to inhibit transpiration, or of physiological 
devices for the conservation of water. These various forms may be described, 
in general, under five headings: (a) Plants with condensed bodies such as 
the species of Cereus, Mammillaria, Echinocactus and Agave, (b) Plants 
with reduced or obsolete leaf surface, such as Cercidium torreyanum, Ephedra 
californica and Parosela spinosa. (c) Plants with fleshy leaves, such as 
Lycium andersonii. (d) Plants with resinous, woolly, or scurfy covering to 
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the whole body, such as Atriplex hymenelytra, Grayia spinosa and Tidestromia 
oblongifolia. (e) Ephemeral annuals whose life history from germination to 
seeding is accommodated to the short period (often only a few weeks) of late 
winter or vernal rains and of moderate temperatures. These annuals are rep¬ 
resented by numerous species and often by vast numbers of individuals. 
Certain shrubs or small trees show a similar adaptation in that their leaves 
appear only during the rains (Fouquieria splendens). 

The Colorado Desert lies at a low altitude, mainly between 0 and 500 feet. 
Characteristic species of chenopods are Atriplex hymenelytra, lentiformis, 
polycarpa and canescens. Aehyronychia cooperi is prostrate on the desert 
sands. Parosela emoryi and schottii are low bushes. Other common species are 
Astragalus sabulonum, Euphorbia eriantha, Thamnosma montana, Petalonyx 
thurberi, Langloisia setosissima, Chilopsis linearis, Orobanche cooperi, Filago 
depressa, Encelia farinosa, Palafoxia linearis and Baileya pauciradiata. Only 
a few species of trees occur, such as Olneya tesota, Prosopis juliflora var. 
glandulosa and Prosopis pubescens, all the arborescent species being limited 
to stream beds and the borders of springs or low-lying valleys. This desert 
passes gradually into the Mohave Desert; the most practicable line of separa¬ 
tion extends from Morongo Pass easterly to Riverside Mt. on the Colorado 
River. The low-lying Palo Verde Valley thus falls within the Colorado 
Desert. 

The Mohave Desert lies at a higher level than the Colorado Desert, the alti¬ 
tudes ranging from about 2000 to 5000 ft., and the rainfall is usually some¬ 
what greater. In other respects it has a desert climate similar to that of the 
Colorado Desert, and its vegetation presents a similar desert facies. Hundreds 
of square miles exhibit the dark green of Larrea tridentata var. glutinosa, a 
shrub commonly 3 to 6 feet high with very small resin-covered evergreen 
leaves, the individuals widely but rather regularly spaced in response to the 
meagreness of soil-water. Low shrubs or bushes of gray hue are abundant, 
and include such widely distributed species of the desert valleys as Atriplex 
confertiflora, parryi, hymenelytra, lentiformis, torreyi, polycarpa and canes¬ 
cens, Franseria dumosa and Encelia farinosa. Chrysothamnus nauseosus and 
Acamptopappus sphaerocephalus are abundant and widely distributed on the 
mesas, while Lepidium fremontii is a frequent low bush. Salazaria mexicana, 
Lycium andersonii and cooperi are roughish or spiny shrubs. Suaeda suffru- 
tescens is characteristic of alkaline valleys, while Thamnosma montana is a 
small switch plant of the arid slopes. Characteristic desert herbs are Hespero- 
callis undulata, Calochortus kennedyi, Cliorizanthe rigida, Chorizanthe thur¬ 
beri, Eriogonum trichopodum, inflatum, baileyi and mohavense, Aehyronychia 
cooperi, Dithyrea californica, Lesquerella palmeri, Lepidium flavum, Astra¬ 
galus layneae, tricarinatus and dispermus, Petalonyx thurberi, Phacelia minor, 
Orobanche cooperi, Monoptilon bellidiforme, Aster carnosus, Hymenoclea 
salsola and Palafoxia linearis. Extensive groves of Yucca brevifolia, the in¬ 
dividuals 16 to 30 ft. high, lend an added touch of strangeness to the xero- 
pliytic populations. Save for this one species, true trees are mainly absent 
except that along stream courses, about springs or in low valleys where roots 
may go down 20 to 70 feet to a low-lying water stratum, a few species occur, 
such as Prosopis juliflora var. glandulosa and Prosopis pubescens. 

The Valley Sonoran comprises the plain of the Great Valley of California 
except the lower or central delta portion. It is a grass land formation, vary¬ 
ing in altitude from 10 to 500 feet, with less extremes of temperature than 
the desert areas and a greater rainfall. In its primitive condition it is char¬ 
acterized by vast numbers of annuals which germinate with the winter rains 
and flower during the vernal period, such as Trifolium tridentatum, Gilia 
tricolor, Phacelia tanacetifolia, Allocarya stipitata, Orthocarpus erianthus, 
purpurascens and densiflorus, Mimetanthe pilosa, Layia platyglossa and 
Achyrachaena mollis; while very characteristic perennial herbs are Esch- 
scholtzia californica and Grindelia camporum. Large areas of alkaline flats 
are encountered, especially on the west side of the valley. These have a char¬ 
acteristic vegetation such as Distichlis spicata, Anemopsis californica, Nitro- 
phila occidentalis, Allenrolfea occidentals, Atriplex cordulata, bracteosa and 
expansa, Spergularia macrotheca, Lepidium latipes, Astragalus tener, Trifo- 
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lium fucatum, Sida hederacea, Frankenia grandifolia and Cressa cretica. On 
the valley floors or undulating plains the traveler finds small depressions a 
few yards square and a few inches deep which fill with water in the rainy 
season. When a little deeper, well-defined and numerous, they take the name 
of <(hog wallows.” With the coming on of the dry season the water evapo¬ 
rates and the beds of these pools in late spring or early summer give rise to a 
distinctive flora composed of such species as Lepidium latipes, Boisduvalia 
cleistogama and B. glabella var. campestris, Lythrum hyssopifolia, Navarretia 
leucocephala, Downingia elegans and pulchella, Mimulus tricolor, Psiloearphus 
brevissimus and Evax caulescens. The narrow curtain of trees along the 
streams is composed of Platanus racemosa, Populus fremonti, Salix nigra var. 
vallicola, laevigata and lasiandra—though the willows are not confined to the 
valley floors. 

The Upper Sonoran Zone may often, in certain districts, be divided into 
two subareas, the lower foothill belt and the chaparral belt. The lower foot¬ 
hill belt is a grass-land formation, sometimes with a scattered growth of 
Quereus douglasii and Q. engelmannii. Its characteristic herbs are Odontos- 
tomum hartwegii, Chlorogalum angustifolium, Allium serratum, Collomia 
heterophylla, Trichostema lanceolatum and Plantago erecta. Next above the 
lower foothill belt is the chaparral belt, or hard chaparral, a very remarkable 
formation, so called by the writer to distinguish it from the soft chaparral. 
It has an average altitude of 1000 to 4000 feet and is characterized by the 
presence of extensive brush lands consisting of shrubs, some of which have 
been reduced in size from tree species (Jepson, Silva of California, 39). 
Most of the species represent extreme arid-land types and possess various 
markedly xerophytic structures, such as small or reduced leaves, entire leaves, 
thickened epidermis, hard and very dense wood, vertically placed leaves, small 
flowers, and seeds adapted to xerophytic conditions. The most widely spread 
and characteristic species are Ceanothus cuneatus, divaricatus and sorediatus, 
Arctostaphylos glauca, glandulosa, viscida and canescens, and Cercocarpus 
betuloides. One of the most extreme of chaparral types in xerophytic char¬ 
acter is Pickeringia montana. Other species associated with the chaparral 
species but exhibiting less extremes of xerophytic structure, are Dendro- 
mecon rigida, Photinia arbutifolia, Rhamnus californica, Rhus diversiloba, 
Fremontia californica and Eriodictyon californicum. Many of the species of 
true chaparral grow to large size, simulate trees in shape and hence form what 
is called a pigmy forest. For the most part they inhabit rocky or gravelly 
slopes or ridges and grow on well-drained slopes. True or hard chaparral is 
always a mixed formation. Chamisal, characteristic of the same sub-life zone, 
is commonly a pure formation of Adenostoma fasciculatum. 

Chaparral is, for the most part, a firetype formation and shows evidences 
of long-continued fire-ravage. In all likelihood the factor of fire has con¬ 
tributed to the xerophytic character of the chaparral, because fire has, without 
doubt, run through the chaparral belt for many thousands of years, very 
likely one hundred thousand years at least. Of all the genera in the chaparral 
the genus Arctostaphylos has the largest number of species represented in 
the formation and shows the most marked responses and most evident adapta¬ 
tions to age-old fire conditions. The responses are of two main kinds and I 
have named them as follows: 1. Empyroism (Empyrophytes). Under which 
the individual continues to live. Some species, such as Arctostaphylos glandu¬ 
losa, develop the root-crown horizontally in the form of woody platforms at 
and just below the surface of the ground after fire, and from these woody 
platforms crown-sprouts arise for the replacement of the shrub crown. As 
fires run year after year, or decade after decade, the woody platform con¬ 
tinues to increase in diameter horizontally, and often become 3 to 5 feet 
broad. Other species, such as Adenostoma fasciculatum, form bulbous or 
carrot-like root-crowns which continue to enlarge under successive fires. 2. 
Pyrodaptism (Daptophytes). Under which the individual dies. Certain 
species, such as Arctostaphylos sensitiva, are shallow-rooting and are killed 
outright by chaparral fires. They have not the capacity to develop root-crowns 
horizontally or bulbous-wise. They must depend for regeneration of the 
species wholly upon seeds. Seeds are produced in great abundance, germi- 
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nate freely after fire and promptly establish seedlings on a burn. Such seed¬ 
lings have the power to come into the reproductive stage in a short period— 
sometimes in five or six years. This is a clear adaptation of the species to 
reproduce in a span of years fewer than the years of fire interval. This species 
and Arctostaphylos manzanita, stanfordiana, viscida and mariposa are true 
fire-type shrubs. 

A list of some characteristic herbaceous index species of the Upper Sonoran 
Zone would comprise Carex tumulicola, bolanderi and barbarae, Juncus 
balticus and effusus, Chlorogalum pomeridianum, Allium hyalinum, Brodiaea 
laxa, Chenopodium californicum, Clematis ligusticifolia and lasiantha, Sedum 
spathulifolium, Trifolium variegatum, Hypericum concinnum, Helianthemum 
scoparium, Viola douglasii, Datisca glomerata, Sanicula bipinnatifida, Emme- 
nantlie penduliflora, Salvia columbariae, Lotus scoparius, Micropus californicus, 
Psilocarphus tenellus, Hemizonia virgata, Layia glandulosa, Baeria chrysostoma, 
Monolopia major, Helenium puberulum and the shrubs Artemisia californica and 
Baccharis pilularis. 

Coastal Southern California lies, below about 4000 or 5000 feet, mostly in 
the Upper Sonoran Life-Zone. It has many Upper Sonoran species peculiar 
to the area or extending into Lower California. Some of the more important 
are: Calochortus concolor and plummerae, Quercus engelmannii, Oxytheca 
trilobata, Clematis pauciflora, Romneya coulteri, Streptanthus campestris, 
Rhus laurina and integrifolia, Ceanothus macrocarpus and spinosus, and 
Mimulus brevipes. 

The Transition Life-Zone is well defined, especially on its lower borders. 
The Sierra Transition lies between average altitudes of 2000 and 5000 feet, 
has a mean temperature of 55° to 60° and an average rainfall of 25 to 35 
inches. It includes the main forest belt, and is repeated in the mountains of 
Southern California and in the Coast Ranges, where these latter rise to suffi¬ 
ciently high altitudes. This life-zone is distinctive and on the whole rather 
definitely circumscribed. It contains, for California, a greater number of 
species of trees and shrubs than any other life-zone and has, in addition, a 
very large population of herbs. 

Widely developed in some parts of the state and very narrow in others, 
the Arid Transition of the Great Basin underlies the lower margin of the 
main Humid and Sierra Transition. It is, in California, a drier and more ex¬ 
posed subarea, often with a preponderance of brush slopes and scattered 
trees. Its most characteristic species are Pinus ponderosa, Artemisia triden- 
tata, Arctostaphylos patula, Garrya fremontii and Prunus subcordata. 

The Sierra Transition has a high development and forms a broad band. 
It carries the less open part of the forest belt. The dominant forest species 
are Pinus ponderosa and lambertiana, Libocedrus decurrens and Abies con- 
color. Sequoia gigantea is a marked feature of this zone in the southern part 
of the Sierra Nevada. The dry or more open forest or forestless slopes present 
many shrubs of wide range such as Corylus rostrata var. californica, Ribes 
roezlii, Rubus parviflorus, Amelanchier alnifolia, Rhamnus rubra, Ceanothus 
integerrimus, velutinus and prostratus, Cornus nuttallii, Rhododendron occi- 
dentale and Arctostaphylos patula. On the dry flats or open forest slopes 
typical herbs are Sporobolus confusus, Stipa elmeri, Allium campanulatum, 
Fritillaria parviflora, Habenaria unalaschensis, Corallorrhiza maculata, 
Asarum hartwegii, Silene lemmonii, Lathyrus graminifolius, Gayophytum 
diffusum, Pterospora andromedea, Pirola picta, Apocynum androsaemifolium 
var. pumilum, Gilia aggregata, Draperia systyla and Aster integrifolius. In 
the wet meadows or in swamps grow such species as Agrostis oregonensis, 
Veratrum californicum, Polygonum bistortoides, Ranunculus orthorhynchus, 
Heracleum lanatum, and Vaccinium occidentale. 

The Redwood Transition, which comprises the coastal Redwood belt, ex¬ 
tends from sea-level to 2000 or sometimes to 3000 feet altitude. It has, there¬ 
fore, a very much lower altitude than the Sierra Transition. From the stand¬ 
point of precipitation, it is at a somewhat higher physiological level, because 
it has a greater rainfall, varying from 25 to 122 inches. From the standpoint 
of temperature it enjoys a lower annual range and lower diurnal range. Being 
wholly within the coastal fog belt and lying next the ocean, it has much 
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greater humidity. Proceeding from the Great Valley to the coastal edge of 
the Redwood belt, one passes through formations similar, in an ecological 
view, to those met with in ascending the Sierras from the Great Valley, since 
there are met successively the dry barren plains, the barren foothills, the 
chaparral and finally a narrow band of Pinus ponderosa and Quercus kelloggii, 
which is Arid Transition. In its greatest development the Redwood forms 
pure stands. In other parts of the belt it is dominant but with it is associated 
Lithocarpus densiflora, Pseudotsuga taxifolia, Tsuga heterophylla, Picea 
sitchensis and Abies grandis. On the inner side of the Redwood belt is a 
marked band of Arbutus menziesii, Pseudotsuga taxifolia and Quercus 
garryana. The forest floor of the Redwood belt is characterized by certain 
herbs which, often shade-loving, occur in great abundance and are, in Cali¬ 
fornia, restricted to the belt, such as Torresia macropliylla, Scoliopus bige- 
lovii, Clintonia andrewsiana, Maianthemum bifolium var. kamtschaticum, 
Trillium ovatum, Asarum caudatum, Vancouveria parviflora, Aclilys triphylla, 
Saxifraga mertensiana, Oxalis oregana, Viola sarmentosa and ocellata, and 
Mimulus dentatus. Certain shrubs form a very low understory and often 
occur in heavy stands, as Ceanothus thrysiflorus, Vaccinium ovatum and 
Gaultheria shallon. What I have called soft chaparral refers to a shrub for¬ 
mation of the Transition Zone. It is composed of such species as Physocarpus 
capitatus, Holodiscus discolor, Rubus parviflorus, Vaccinium ovatum and 
Symphoricarpos albus. Soft chaparral occurs in the Coast Range Transition, 
the Redwood Transition, the Sierra Transition and frequently as islands in 
the Upper Sonoran. 

The Canadian Life-Zone is not well defined in the Sierra Nevada and has, 
as a separate zone, only a shadowy or wavering existence. Its natural place 
is on the average between 5000 and 7000 feet, where there is a mean annual 
temperature of 50° to 55°, and an average rainfall of 40 to 50 inches. The 
most useful index species in this life-zone are Abies magnifica, Pinus pon¬ 
derosa var. jeffreyi, Pinus monticola and Pinus contorta var. murrayana. 
The first three species are, however, often found in the upper part of the 
Transition Zone, associated with typical Transition species, while the fourth 
is frequently a characteristic species of the next life-zone above, the Hud- 
sonian. The following herbs and shrubs may be considered as belonging to 
this zone: Prunus emarginata, Arctostapliylos nevadensis, Nama lobbii, Hes- 
perochiron californicus, Mimulus lewisii and Pedicularis semibarbata. 

The Hudsonian Life-Zone is the timber-line zone, and is fairly well de¬ 
fined as to its upper borders. It has an average altitude of 7000 to 9000 feet, 
a mean annual temperature of 45° to 50°, and an average rainfall of 50 to 55 
inches. The most important index species are Pinus albicaulis, Juniperus 
occidentalis, Juncus drummondii and parryi, Calochortus leichtlinii, Salix 
lemmonii and geyeriana var. argentea, Polygonum shastense, davisiae and 
imbricatum, Eriogonum pryrolaefolium, Ribes cereum, viscosissimum and 
montigenum, Epilobium latifolium and obcordatum, Ivalmia polifolia var. 
microphylla, Cassiope mertensiana, Polemonium confertum var. eximium, 
Castilleia culbertsonii, Orthocarpus pilosus, Pedicularis attollens and groen- 
landica. 

The Boreal Life-Zone is true alpine. Its altitudinal range varies from 9000 
to 14,500 feet, with a mean annual temperature of 40° to 45° and an average 
rainfall of 60 to 70 inches. The most important index species are Trisetum 
spicatum, Carex breweri and nigricans, Oxyria digyna (which extends north 
to the arctic circle), Silene watsonii, Ranunculus eschscholtzii (which ex¬ 
tends north to the arctic circle), Aquilegia pubescens, Dicentra uniflora, 
Parrya eurycarpa, Saxifraga tolmiei and bryophora, Potentilla procumbens, 
fruticosa, gordonii and muirii, Epilobium anagallidifolium, Primula suffru- 
tescens, Erigeron compositus and radicatus, Hulsea algida and Senecio muirii. 
Draba lemmonii, breweri and glacialis, and Eriogonum ovalifolium are typical 
cushion plants. The Boreal Zone presents marked plant formations on the 
Salmon Mountains, Mt. Shasta, Lassen Peak and the high Sierra Nevada. 
It recurs evidently, though represented by few species, on Mt. San Gorgonio 
in the San Bernardino Mountains and feebly on Mt. San Jacinto in the San 
Jacinto Mountains. 
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Irregularities in the Life-Zones 

The temperatures given above are of the Fahrenheit scale. While they 
are mean annual temperatures, and do not, therefore, represent the critical 
temperatures for plant life or plant growth, they do give an idea of the 
climate of the various life zones from the standpoint of temperature. How¬ 
ever, these life-zones must not be thought of as marked by rigid horizontal 
lines or even by regular contour lines. The local boundaries of the zones are 
irregular or jagged for the following reasons: 

1. Insolation increases markedly on proceeding southward, and normal tem¬ 
peratures increase correspondingly, so that, for example, the timber line on 
Mt. Shasta is at about 7500 feet, while on Mt. Whitney, 400 miles south¬ 
easterly, it is at 11,000 feet. In addition, normal temperatures fall with in¬ 
crease in altitude about 1° for each rise of 330 feet (S. S. Visher, Climatic 
Laws, 20). That is, all the zones gradually increase in altitude southward. 

2. Exposure is related to local changes in the zones. The southerly or 
westerly slopes of a mountain receive a greater amount of direct heat from 
the sun, and a forest belt or a plant formation will run much higher on such 
a slope. The easterly or north slopes are much cooler, since partially pro¬ 
tected from the direct rays of the sun, and a forest or a characteristic vege- 
tational belt will run much lower on such slopes than the average boundary 
of the life-zone in that region. 

3. Steepness of slope affects the regularity of the zone since it causes 
marked local changes in drainage, temperature and insolation. 

4. Accumulating blocks of hot air at lower levels may cause local variations 
in the boundaries of the life-zone above, since hot air rises along definite 
slopes or air-lanes, avoiding others on account of topography. 

5. The flow of cold water and cold air down a canon will cause plants of a 
zone to extend to lower levels in that locality. 

6. Physiological Islands. By reason of local topography and moisture and 
temperature conditions, a small area may be isolated from its proper life- 
zone and yet carry characteristic index species of that zone. Such areas are 
called “islands.” They are surrounded by physiological barriers which some¬ 
times delimit them sharply, almost as sharply as an oceanic island sur¬ 
rounded by the physical barrier of salt water. A well-marked Canadian Life- 
Zone island, carrying Pinus contorta var. murrayana, occurs in the lower 
part of Yosemite Valley (Transition Zone) under the shadows of the great 
cliffs about Bridal Veil Fall and the rock of El Capitan. A large island of the 
Lower Sonoran occurs in coastal Southern California between the Santa Ana 
and San Jacinto mountains, while a long but narrow island of the same zone 
occurs in the upper part of the Salinas Valley and Carissa Plain. These two 
islands lie in the Upper Sonoran. 

7. The role of fire now and f-or many centuries past is and has been a major 
one in the Californian forests. Forests of the Transition Zone, when destroyed 
by fire, are often completely replaced by brush lands. In areas of deficient 
rainfall or slopes where high erosion results in thorough denudation of sur¬ 
face mulch, the brush areas may become permanent on the lower boundary 
of the Transition Life-Zone; such an area often goes over, in its vegetation, 
to the Upper Sonoran Life-Zone, and displays typical chaparral. 

Expression of the distribution of life by means of the life-zone concept, 
while imperfect, furnishes a practical working plan from which may be 
derived substantial and useful results, especially in the light thrown on the 
problem of species. Botanists in fiat councries, as in the eastern United States, 
often evince strong distrust of the life-zone concept but it is to be said that 
these vegetational bands are marked actualities in a region where mountains 
rise from or near sea-level to heights of from 10,000 to 14,500 feet within a 
distance of ten to thirty miles, and where localized climatic areas bring 
hygrophytic forests within a short distance of arid deserts. The life-zone 
nomenclature has a practical value as giving expression to certain observa¬ 
tions and will remain useful until this concept is replaced by a superior hypoth¬ 
esis. The concept of centers of distribution as worked out by C. C. Adams 
(Biol. Bull. 3: 115-131—1902; 9: 53-71—1909) is one which may give a clearer 
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and more truthful picture of geographic distribution. Analysis of our flora 
along such lines must, in the main, look to the future, although the chaparral 
formation has been intensively studied by W. S. Cooper and the results pub¬ 
lished in an admirable paper (The Broad-Sclerophyll Vegetation of California, 
1-124, pi. 1-20). In this brief sketch of the life-zones only the broadest out¬ 
lines are indicated, the statements are condensed, and the short lists of 
species are purely illustrative or suggestive. 

Plant Distribution and Geologic History 

Even an outline of geographic distribution of plants in California and the 
main factors causing distribution as we find it, would be incomplete without 
a short note on the relation of local floras to geologic history, since the earth 
movements on the California coast in recent geologic periods, especially since 
the Pleiocene, have been numerous, with subsidence and uplift of great ex¬ 
tent. It is to such physiographic changes that we must appeal for explana¬ 
tion of certain restricted floras or “islands.” Along the coast of California 
grow a number of local species, either highly localized or limited in range 
and thus forming “islands” or floristic remnants. Cupressus macrocarpa 
and goveniana form a small “island” at Monterey, Pinus radiata occurs in 
small “islands” at Ano Nuevo Point, Monterey, San Simeon, and on two 
of the Santa Barbara islands, while Pinus torreyana occurs in two small 
“islands,” one at San Diego, the other on Santa Rosa Island. Lyonothamnus 
floribundus is confined to four of the Santa Barbara Islands. Pinus muricata 
is rather localized on the north coast. 

During the Pliocene there was elevation of the whole west coast and the 
Sierra Nevada became elevated again. At the close of the Pliocene and in 
early Quaternary the elevation of the west coast continued, causing great 
canons to be formed in the Sierras and Coast Ranges. In the early Quater¬ 
nary the Coast Ranges stood 2000 to 3000 feet higher than now. Increas¬ 
ingly lower temperatures accompanied this period of elevation and culmi¬ 
nated in the Glacial Epoch; the Sierra Nevada was covered with glaciers and 
a much higher rainfall prevailed than at the present time, especially in the 
coastal region (J. P. Smith, Sci. 30: 346-351—1909). It seems certain that 
during the Glacial Epoch, an extensive hygrophytic forest stretched south¬ 
ward along the south coast and that, due to elevation, the continental area 
included the Santa Barbara Islands, and that, following uplift and subsid¬ 
ence, more arid conditions ensued and the insular species were left as littoral 
relicts. 

During the Glacial Epoch the main mass of the California flora of lower 
altitudes must have migrated southward. After the Glacial Epoch another 
era of subsidence began, carrying the shore line 300 to 700 feet lower than 
now. After this a renewed elevation was followed by a subsidence which 
flooded coastal valleys, resulting in the present shore-line harbors. With the 
final migration of the flora northward, after the Pleistocene, there was intro¬ 
duced or developed in the Great Valley and in the foothills a flora, profuse 
and diversified, that has its relationships or origins mainly with the regions 
southward, chiefly in northern Mexico. 

The Coast Ranges are the most recent of the great structural features of 
California. At times, during the Eocene and Pleiocene, and again in the 
Pleistocene, the Great Valley was an inland sea (W. C. Anderson, Proc. Cal. 
Acad. ser. 4, 3:6, 7, 32—1908) and into it the sea-waters from the ocean ran 
through one or more of the tidal gaps of the Carquinez, Pacheco Pass, Panoche 
Pass and Waltham Pass. The relicts found on the summits of Mt. St. Helena, 
Mt. Diablo, Mt. Hamilton and Loma Prieta are doubtless connected with this 
history: such endemic relicts as Allium breweri, Streptanthus hispidus, Sani- 
cula saxatilis, Phacelia phacelioides (and perhaps I. breweri), and Cam¬ 
panula exigua, all of which are survivals on the mountain peaks. 

The Yollo Bolly, Scott, Salmon, Marble, and Siskiyou mountains form a 
group of chains known geologically as the Klamath Mountains (J. S. Diller, 
Bull. U. S. Geol. Sur. no. 196). Their rocks are older and harder than those 
of the Coast Ranges and similar to those of the Sierra Nevada. During the 
Miocene the Coast Ranges were submerged and during the Pleistocene there 
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was a downward movement of 1500 feet of the whole coast of northern Cali¬ 
fornia and southern Oregon. This succession of movements, subsidence and 
uplift, helps to explain localized distribution. In the region of the “Klamath 
Mountains” there occur a number of species restricted to that area and not 
recurring in neighboring areas, such as Picea breweriana, Quercus sadleriana, 
and garryana var. breweri, Lewisia cotyledon and oppositifolia, Draba 
howellii, Saxifraga fragarioides, Potentilla daucifolia and howellii, Rhamnus 
californica var. occidentals, Viola cuneata, and Pedicularis howellii. There 
also occur in the Klamaths some equally marked or singular species which are 
not found elsewhere except in the southern Sierra Nevada. These are Pinus 
balfouriana, Erythronium citrinum, Lewisia leana, Dicentra pauciflora, 
Hazardia whitneyi, and Raillardella scaposa var. pringlei. 

At the north end of the oblong bowl of the Great Valley the landmark of 
Mt. Shasta rises to 14,350 feet. It is a volcanic cone of quite symmetrical 
outline, save for the subsidiary cone, Shastina. The mountain is of more 
recent origin than the Sierran axis or Klamath group, and in consequence 
does not belong historically either with the Sierra Nevada or Klamath Moun¬ 
tains, but is a part of the volcanic chain of Cascade peaks, namely, Mt. Pitt, 
Mt. Mazama, Mt. Hood, and Mt. Adams. Its flora is less rich than that of 
the high Sierras, and although its summit for about 5000 feet lies within the 
Boreal Zone, it carries a less number of the boreal species that distinguish the 
high peaks of the Sierra Nevada, Mt. Dana, Mt. Lyell, Mt. Goddard, Mt. 
Whitney, and many others. Ranunculus eschscholtzii is a true boreal found 
on high Sierran peaks and is one of few species which goes north to the arctic 
circle, but it is not found on Mt. Shasta. Other boreal or high montane 
Sierran species not found on Mt. Shasta are Lewisia nevadensis, Draba lem- 
monii, breweri and glacialis, Mitella breweri, Phyllodoce breweri, Primula 
suffrutescens, Gentiana holopetala, Chrysopsis breweri, Hulsea algida, and 
Raillardella scaposa. Leucothoe davisiae of the northern Sierra Nevada does 
not occur on Mt. Shasta but recurs in the Klamath Mountains area westerly. 
Gaultheria humifusa is likewise common to the two regions just mentioned, 
but is not known on Mt. Shasta. This list can be extended by a perusal of the 
body of this text (cf. also C. II. Merriam, Biological Survey of Mt. Shasta, 
75). 

Lassen Peak is similar to Mt. Shasta in that it belongs to the Cascade 
group of peaks. While it is, like Mt. Shasta, weak in boreal elements, it is, 
however, only 10,437 feet in altitude and is probably relatively stronger than 
Mt. Shasta in true alpines. For example, Arenaria nuttallii, Draba aureola, 
and Gentiana newberryi are found on Lassen Peak but not on Mt. Shasta. 
Other species which occur on Lassen Peak but have not been found on Mt. 
Shasta are Trifolium lemmonii, Collomia larsenii, Mimulus leptaleus, Raillar¬ 
della argentea, and Senecio pauciflorus. 

The Endemic Populations 

This Manual describes a total of 4019 species, 3727 of these being native 
plants, aside from 292 species of alien immigrants. Of these native species, 
1416 species are endemic, that is, they are found only in the region covered 
by this Manual, the state of California. In other terms, the endemic species 
are about 40 per cent of the whole native population. A certain portion of 
the endemics have a rather wide range in the state and may be called broad 
endemics; other have a narrow range or are confined to a single station or a 
few associated stations and are called narrow endemics. Narrow endemics 
may be of two kinds and owe their restricted status to essentially different 
causes. First, we have narrow endemics which are relicts or reliquial species 
persisting in a locally favorable station, being remnants of a once wide dis¬ 
tribution. Second, narrow endemics may be species which have recently 
originated at that station and have not yet been afforded opportunity for 
wide distribution. Very remarkable endemics are Lyonothamnus floribundus, 
Carpenteria californica and Arctostaphylos myrtifolia. On morphologic, sys¬ 
tematic, and geologic grounds these species may be regarded as reliquial 
species, while on similar grounds Downingia concolor and D. ornatissima may 
be considered as recent species. In the case of broad endemics definite 
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endemism areas in certain cases emerge as our knowledge of species and their 
distribution becomes known in greater detail. They are closely involved with 
the life-zone areas and are often best considered as subareas of the life-zones 
with marked longitudinal limits. Some of the most outstanding or most signi¬ 
ficant of these endemism areas with their characteristic endemics I have 
named as follows: 

1. The Low Foothill Area. An area of the Upper Sonoran Zone surround¬ 
ing the Great Valley and extending out into its rolling, gravelly or more 
elevated plains: Pinus sabiniana, Odontostomum hartwegii, Chlorogalum 
angustifolium, Brodiaea multiflora and volubilis, Calochortus luteus, Fritil- 
laria pluriflora, Chorizanthe membranacea, Silene californica, Isopyrum occi- 
dentale, Calycanthus occidentalis, Lithophragma affinis, Potentilla elata, 
Lathyrus sulphureus and californicus, Linum californicum, Aesculus califor¬ 
nica, Oenothera graciliflora, Eulophus californicus, Linanthus filipes, Collinsia 
sparsiflora, Pogogyne douglasii, Galium bolanderi, Microseris acuminata, 
Lessingia virgata, Calycadenia truncata and ciliosa, and Lagophylla dicho- 
toma. The altitudinal range of the Low Foothill Area is about 100 to 1500 
(or 3000) feet. 

2. The Tehaman Area. An area of the Transition Zone, forming a curved 
band, somewhat like an inverted U, extending from Lake Co. to Shasta Co. 
around the head of the Sacramento Valley, thence southerly from Shasta Co. 
to Mariposa Co., at about 3000 to 7000 ft. Sometimes an endemic of this area 
extends into southern Oregon. The following are to be noted: Cupressus 
maenabiana, Schoenolirion album, Calochortus coeruleus and nudus, Poly¬ 
gonum davisiae, Eriogonum ursinum, Berberis pumila, Peltiphyllum peltatum, 
Boykinia major, Brickellia greenei, Madia bolanderi, Senecio mendocinensis, 
Crepis acuminata var. pleurocarpa, and Erigeron miser. The climatic signifi¬ 
cance of this area is emphasized by species of Washington and Oregon which 
enter it from the north and whose range in California is nearly or quite coex¬ 
tensive with the area: for example Melica subulata, Carex densa and laevi- 
culmis, Lithospermum ruderale and Chamaesarcha liana. 

3. The Tehachapan Area. An area somewhat like an ox-bow set on end, 
extending in the Transition Zone from the San Bernardino Mountains through 
the San Gabriel Mountains to Mt. Pinos and Frazier Mountain, thence 
through the Tehachapi Mountains to the southern Sierra Nevada in Kern and 
Tulare counties: Oxytheca parishii, Potentilla wheeleri, Astragalus pachypus 
(at low altitudes), Collinsia childii, Pentstemon rothrockii, Aster adscendens 
var. delectabilis, Wyethia ovata, Chaenactis santolinoides and Senecio iono- 
phyllus. The genus Oreonana is limited to this area. 

4. The Mohavan Area. An area of the lower Sonoran Life-Zone, about 
coextensive with the Mohave Desert: Calochortus palmeri, Chorizanthe 
spinosa (a narrow endemic), Oxytheca watsonii and luteola, Canbya Candida, 
and Nicolletia occidentalis. 

5. The Death Valley Area. An area of the lower Sonoran Life-Zone in¬ 
clusive of the bounding foothills of Death Valley: Phyllogonum luteolum, 
Boerhaavia annulata, Oxystylis lutea, Astragalus atratus var. panamiritensis, 
Brickellia knappiana, Salvia funerea, Viguiera reticulata and Enceliopsis argo- 
phylla var. grandiflora. 

6. The Klamath Area. Described above in the section on Geologic History. 
7. The Napa-Lake Area. An area including the lower mountains (800 to 

3000 ft.) and valleys in northern Napa Co. and Lake Co.: Brodiaea rosea, 
Chorizanthe clevelandii, Delphinium uliginosum, Astragalus clevelandii, 
Antirrhinum virga, Cordylanthus pringlei, Senecio greenei and clevelandii, 
and Arctostaphylos elegans. Raillardella scabrida and Epilobium nivium are at 
higher altitudes on the north side of this area. 

8. The Lucian Area, This area includes the Santa Lucia Mountains, the 
only mountain range of the California coast overhanging the Pacific Ocean: 
Abies venusta, Cupressus goveniana, Chorizanthe vortriedei, breweri and 
palmeri, Streptanthus lemmonii, and Ribes sericeum. 

9. The Santa Barbara Insular Area. An area which includes all the 
Santa Barbara Islands: Dissanthelium californicum, Quercus tomentella (also 
on Guadalupe Isl.), Eriogonum arborescens and giganteum, Arabis filifolia, 
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Some Endemism Areas in California. The numbers on the map refer to the 
numbered paragraphs on pages 12 and 13. The letters refer to three remark¬ 
able endemics: a, Carpenteria calif ornica; b, Arctostaphylos myrtifolia; c, 
Lyonothamnus floribundus. 

Ceanothus arboreus, Convolvulus macrostegius (also on Guadalupe Isl.), 
Phacelia lyoni, Hieracium argutum, Hazardia cana, and Hemizonia Clemen¬ 
tina. 

10. The Franciscan Area. This is an area extending from northern Mon¬ 
terey County to southern Mendocino County. It contains a large population 
of endemic shrubs (Jepson, FI. W. Md. Cal. ed. 2, 4), and it is thought, a 
larger number of endemics than any other endemic area in California, but 
the area has not, as yet, been sufficiently studied from this viewpoint and 
its geographic limits are not clearly determined. Only a few species can here 
be listed: Iris longipetala, Chorizanthe pungens, Montia gypsophiloides, 
Arabis blepharophylla, Acaena pinnatifida var. californica, Thermopsis 
macrophylla, Hystrix californica, Ceanothus foliosus, papillosus, sorediatus and 
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incanus, Dirca occidentals, Navarretia abramsii, mellita and heterodoxa 
Orthocarpus fioribundus, Cordvlanthus mollis, Corethrogyne californica, Les- 
singia ramulosa, Micropus amphibolus, Layia chrysanthemoides and calli- 
glossa. 

The Alien Populations 

Exotic species which have, through accidental or other introduction, be¬ 
come an integral part of the California flora number 292. These immigrants 
have been derived from all continents of the earth but chiefly from the Medi¬ 
terranean region. The number 292 gives no proper concept of these alien popu¬ 
lations, since the species are often very aggressive, produced in countless 
numbers of individuals and have an important significance in relation to the 
dominance or persistence of native species which, in many cases, they suc¬ 
cessfully disposess. In the low valleys and in the open foothills there are 
many districts where the aliens make 50 to 75 per cent of the total popu¬ 
lation. Only aliens which are really established and have a true competitive 
status are included in this text. Many alien species that have been intro¬ 
duced are not as yet well established or are only accidental or casual and 
often disappear. Likewise are excluded those cultivated plants which are 
transiently spontaneous or which may persist only in a protected spot. 

The Concept of Genera and Species 

The treatment of genera and species in this work differs markedly from 
that of certain authors, more particularly from those who have published new 
genera and species in an isolated manner and not in revisions, monographs 
or floras. The differences are sometimes very great, as, for example, in the 
genus Eschscholtzia. This text includes 7 species for California; Fedde in 
Das Pflanzenreich makes 100 species as occurring in California. The genus 
Ptelea is represented by one species as viewed by this Manual; Greene 
(Contrib. U. S. Nat. Herb. 10) has 6 species for California. Such instances 
might be multiplied almost indefinitely, and necessitate a statement as to 
the principles worked out and employed by the writer in the preparation of 
his systematic papers. A genus, in the view of the writer, should include all 
species of close genetic connection which have a marked natural resemblance 
or are closely bound together by structural peculiarities which indicate a close 
line of descent or form a compact natural group. Genera so founded are suffi¬ 
ciently large to establish relationships on a recognizable scale and to bring 
out the intimate relationships which exist between floras of different regions 
or countries as a result of past migrations. Genera having marked characters 
should not be subject to a segregation which reduces the generic character to 
the level of a species character. It is, however, necessary that the limits of 
genera should, with increase of knowledge of their structure, probable 
phytogeny, geographic history and ecology, be subject to revision and modifi¬ 
cation. No genus has any vested rights on account of long usage or approval 
by great masters. Continued research, increased knowledge and an enlarged 
viewpoint must continually find vent in new generic expressions. Otherwise 
devotion to the past becomes a species of mental slavery wholly at variance 
with the spirit of scientific research. 

Similar observations apply to the species unit. It must consist of indi¬ 
viduals having the same genetic constitution, that is, bound together by 
intimate genetic connection as determined by the morphology, detailed 
structure, life history, genetic evidence, geographic history and ecologic 
status. The species should represent a natural unit, more especially from the 
geographic standpoint. It should be, as an objective aim, distinguishable 
from related units. It must have practical value or utility, that is, it must 
be useful in the scientific sense. Every effort should be made to give it clear 
definition. Ordinarily such a species will possess structural and ecological 
characters by which its identity can be established. Since species are so 
much more numerous than genera, the problems have likewise been more 
numerous than in the case of genera. Investigation by the author of a vast 
amount of original plant material and of a very large number of segregate 
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species published for California and its neighboring states has developed 
certain guiding principles which are here set down as a condensed outline of 
his practice and serve to indicate broadly his mode of research, and the 
principles on which that mode is based. 

1. Range of Variation. By measurements and observation it has been the 
practice to secure as full data as is possible regarding variation in the organs 
of a species, especially from one individual or from a series of individuals, 
where these have common parentage, either directly known or obviously 
inferred. Such a mass of statistics is of primary importance in the problems 
of species. 

2. Special Morphology. By field observations, by garden cultures or by 
laboratory methods the structure, character and presence or absence of plant 
organs has furnished invaluable data for determining the validity of species. 
The specific mark of a segregate, for example, is often described as the 
possession of an organ which is, in reality, present in all the segregate forms 
referred to. On the other hand microscopic study of morphologic detail 
has often revealed structural differentiae of the greatest importance for 
segregating new species or validating old ones. An illustration of the latter 
instance is afforded by the study of the trichome-like processes in the glands 
of Calochortus which furnished a new and more satisfactory basis for species 
differentiae in that genus (Jepson, FI. Cal. 1: 291-302). 

3. Life History. The entire life history of the plant forms an invaluable 
record in determining relationships and phyletic descent, because the suc- 
cessional stages of development in the individual exhibit certain characters 
or structures which, as critically weighed, are repetitions in a greater or less 
degree of the history of its race or line. This theory is summarized in the 
well-known biogenetic law, a renewed and able defense of which has recently 
been made by E. C. Jeffrey (Sci. 60: 531—1924). Osmaronia cerasiformis, a 
well-known species of the soft chaparral, belongs to the family Rosaceae, a 
family characterized by the presence of stipules. In Osmaronia stipules are 
absent or feebly developed only on young shoots; they are, when present, 
short vestigial structures and significantly indicative of ancestry. In con¬ 
nection with this general principle, it is to be noted that juvenile characters 
in certain individuals are sometimes prolonged or reappear in the adult stage, 
and have been seized upon as the basis for specific segregates. In addition 
specimens which merely represent extreme maturity on the one hand or 
extreme youth on the other, are frequently used as the basis for specific 
segregates. This is so commonplace that it would not require mention save 
that segregates with such a basis are sometimes published at botanical centers 
of admittedly high reputation. In general fuller data regarding juvenile 
stages are available than are data regarding extreme maturity, especially the 
stage of senescence or of death. An illustration of the value of what I here 
call a senescence character is furnished by Cordylanthus pilosus, in which 
the writer has observed that the lower of the two sepals is deciduous in 
extreme age. This is a true senescence character. This species belongs to 
the subgenus Eucordylantlms, in which the calyx is diphyllous; in the sec¬ 
tion Hemistegia, which is here regarded as congeneric with Cordylanthus and 
not accepted as a separate genus, the calyx is monophyllous from the begin¬ 
ning, the upper sepal only being present. Physocarpus capitatus, a shrub of 
the soft chaparral, loses its stipules in extreme maturity and fails, therefore, 
to show a well-known family character at this stage. The valves of the cap¬ 
sule in Juncus drummondii become more distinctly retuse after dehiscence, 
in extreme age. This mark of senescence is a valuable specific character. All 
such instances, which appear like departures from the set family, genus oi 
species character, should not be regarded by the student as annoying or 
irritating exceptions but as evidences of evolutionary trend which aie full 
of genetic significance and pregnant with phyletic meaning. 

4. Mutilation. Excision of the crown of an adult individual or of a por¬ 
tion of it or of particular organs or parts of organs, under appropriate con¬ 
ditions, often results in the production of a range of form not normally 
exhibited by the individual or not at that age. Such structures often throw 
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valuable light on phylogeny. Annual species of Gilia, as an example, are 
often characterized by early or basal leaves of quite different shape or size 
from the floral leaves. By mutilation, a plant may be induced to exhibit only 
the type of leaves associated with the flowering stage. Not infrequently acci¬ 
dental mutilation may occur in a state of nature and individuals of this sort 
have been collected and, by certain authors, named and described as if good 
species. 

5. Garden Cultures. Very few native plants have as yet been treated as 
cultures. This work is necessarily a slow one but the practice yields invalu¬ 
able data regarding genetic relations and specific limits. As an illustration 
the case of Eschscholtzia may be cited. By transplanting individuals of 
Eschscholtzia californica from the Great Valley to the seacoast the writer 
was enabled to observe changes in a given individual which corresponded to 
characters of certain so-called segregates, while in the Great Valley he was 
enabled to demonstrate (FI. Cal. 1:564-572) that one individual showed suc¬ 
cessively, during the long flowering period, certain phases which correspond 
with some five or six of the most extreme segregates in the large number of 
segregates artificially split away from that species. This work had great 
significance because it justifies the reduction of Eschscholtzia species from 
the total of 123 to a much smaller number, say about 10 or 20. Important 
results in the case of other genera are also on record. 

6. Field Studies. The importance of field studies cannot be overestimated, 
for it is in the field that plants are growing under natural conditions. The 
most valuable records are those which relate to habit, life-history, soil, ex¬ 
posure, and associated species. The array and inter-relationship of forms in 
a plant community provides an exhibit of living phenomena which suggests 
solutions or clews to many problems which may be further developed by 
critical investigation. Vestigial structures often have great weight in rela¬ 
tion to phylogeny and are often most easily discovered or clearly perceived 
in the field; while excellent examples of range of variation in organs can 
often be satisfactorily worked out in the field. For this purpose, in the course 
of the author’s investigations, expeditions have been made to all parts of 
California over a period of several decades and have always been fruitful 
of results. 

7. Indication of Range. No two species react similarly to a given com¬ 
bination of the climatic factors, but for each species there is an optimum 
area where it has its greatest development. In this area of greatest develop¬ 
ment the species has greatest range of tolerance and often grows in the 
widest variety of situations. As it radiates from this area it shows a more 
and more limited tolerance along each of the various lines of radii; that is, 
each radius exhibits it as keeping to a narrower and narrower set of condi¬ 
tions until the species reaches its limits. Since a species can, in certain re¬ 
spects, be studied to greatest advantage at the limits of its range, an attempt 
is here made to indicate range limits more accurately than has hitherto been 
attempted. 

8. Bio-geographic Status. Most species grow under a comparatively nar¬ 
row range of climatic conditions. The determination of geographic position 
and climatic status is always of importance in relation to validity of species. 
It not infrequently happens that the range of a species is successfully pre¬ 
dicted in advance of exploration. Contrariwise it often happens that plants 
published as separate species but without geographic data seem, on the basis 
of their descriptions, lacking in the essentials of good species. It not infre¬ 
quently falls out that the later investigator of such proposed species is en¬ 
abled to determine that the forms in question belong to the same division of 
a life-zone, and he is thus afforded helpful clews to, or even essential con¬ 
firmation of, specific identity. Complete elucidation may follow naturally 
from the known laws of geographic distribution in the region. 

9. Field Records. Records of observations or experiments in the field, 
must, in order to have real value, be made on the spot and at the time, and 
be further validated by herbarium specimens. Truly useful herbarium speci¬ 
mens consist of ample series and represent the widest possible phases of the 
life history. 
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10. Writing of Diagnoses. The writing of diagnoses proceeded upon a 
definite plan, in order to give the best possible expression to the author’s 
results. The ideal descriptions give an exposition of relationships and phytog¬ 
eny which is in as nearly complete accord as possible with the facts of 
nature. All data, structural, morphological, ecological and physiological may 
aid in this task, while of course the herbarium is a constant resource. The 
construction of diagnoses, according to such a standard, is one of intense and 
prolonged labors, but such work not only serves to approximate a truthful 
account of the flora of a region but it also affords a means of judging pro¬ 
posed new species. The original description of a species and the type sped 
men are invaluable for determining identity, but that once done, the original 
description has served its purpose. It is necessary that this original de¬ 
scription, resting commonly on few individuals, or on a single one, or even 
on a slight fragment, should be supplanted by a diagnosis of the species 
which covers the species population as the species exists in a state of nature. 
Imperfect or diluted original descriptions have been made, too frequently, a 
plausible pretext for publishing segregates without real value. The writing 
of sound diagnoses is a highly important art because it helps to stabilize 
specific units. 

It might seem that such a procedure as has been indicated is so obvious or 
so natural as not to require a statement of this kind. On the contrary, de¬ 
scriptions in certain floras are so frequently copied from other works that 
the fact of copying has come to be assumed, by many botanists, as if it were 
universal in the case of floras. Even E. Warming (Oecology of Plants, 1) 
speaks of “the compilation of a Flora.” New descriptions, the result of 
prolonged field studies or garden experiments and containing new life-history 
material, are by the copyist conveniently copied, not infrequently under the 
impression that these descriptions are themselves copied ones. Even the copy¬ 
ing of good descriptions serves no useful purpose, simply because the making 
of floras by copying results in a mass of unrelated and unorganized material, 
a way of doing things which has done much to promote the multiplication 
of useless species. 

11. Scientific Approach. All problems of relationships and phylogeny 
that arise in a group must be resolved and interpreted after acquiring ample 
knowledge of the group and after fullest determination of the facts, without 
preconceived rules or prejudice. This is so well known and so fundamental a 
principle that it scarcely requires mention here, save that a contrary 
principle embodied in an ancient fallacy constantly reappears under a new 
and often engaging guise. By some method, it is said, the riddle of relation¬ 
ships for all plants can be solved: by the use of physiological traits, by the 
use of the carpel, by the use of stamens, by the use of biometric measure¬ 
ments (and so on down through the centuries), the species of the books may, 
by a given method, be made uniform. The answer to this is that characters of 
evaluation for a given group cannot be determined in advance. This matter 
can be partly illustrated by the writer’s studies on the genus Arctostaphylos. 
From the standpoint of the practice of evaluation by morphologic characters, 
or by biometric measurements or by any other method determined in advance, 
scarcely more than five or six species could well be recognized for California. 
In this Manual 25 species are described, a larger number for California than 
has hitherto been accepted in any work. Based upon morphologic character 
these 25 species fall into a number of groups of 3 or 4 species each, the species 
being separable in herbarium specimens only by minute differences in pubes¬ 
cence, glaucescence, or foliage and the like, too slight for good evaluation. 
In their relation to chaparral fires, however, the species within each group 
react in a fundamentally unlike manner—some kill outright under fire of 
even slight intensity, others lose their crowns, but persist by root-crown 
sprouting even after the most destructive of chaparral fires. That is, the 
responses are constant and fundamentally unlike. This specific segregation 
is further correlated with geographic and ecologic segregation and we have 
an excellent example of the working out of wrhat I have called the biogeo- 
graphic principle (Jepson, Madrono, 1: 76-96). This one illustration proves 
sufficiently that a scientific method cannot be determined in advance. 
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Climatic and Edaphic Variations and Parallel Variations 

The object of the diagnoses is to set forth the families, genera and species 
by descriptions based upon the prevailing or dominant type in each rank. 
It is hoped in this way to exhibit as clearly as possible the probable phylog- 
eny, so far as it can be done in a linear sequence, and to bring out the salient 
facts which indicate relationship. No attempt is made to cover the range 
of mutating or fortuitous variation, or the ordinary climatic or edaphic varia¬ 
tions. To do this fully in all its bearings might well require a volume of this 
size for a single species. To expect a diagnosis to apply exactly to an indi¬ 
vidual rather than to the species population which it describes is to demand 
that species be fixed invariable entities. No biological fact is, perhaps, better 
established than the fact of variation. No two individuals of any species of 
a seed-plant, we will say, are exactly alike. The student should, therefore, 
when making determinations, assemble by dissections and by observations 
and records the fundamental morphologic evidence in connection with field 
data. He should bear constantly in mind that careful determination repre¬ 
sents exercise of the critical faculties. Even professional botanists some¬ 
times imagine that the identity of a species and its phylogenetic position can 
be named offhand. This is merely a notion, and is, of course, entirely falla¬ 
cious. For these reasons, the inexperienced user of this Manual should keep 
in mind the principle of non-inherited variations. A few illustrations of 
climatic and edaphic variations of this sort are indicated as follows: 

1. Plants in rich soils or unusually favorable moisture conditions become 
much larger or ranker than the average of the species. One must, to be sure^ 
on the one hand, distinguish between seasonal or local rankness and, on 
the other hand, large forms which represent gigantism, a condition which 
is inherited. Minor and major forms occur in many genera. Typical Brodiaea 
laxa represents gigantism; its minor form is var. nimia. Typical B. coronaria 
is a minor form which has a major form in var. mundula. 

2. In sterile soils or under unfavorable seasonal conditions a species may 
develop very small individuals, much smaller than described for the species 
This is particularly true of the large number of annuals in the Californian 
flora. A single illustration will suffice. In Sierran swales or under forest un¬ 
told millions of individuals of Gilia leptalea, simple-stemmed and only 1 to 3 
inches high, grow in the granite sand. This species at lower altitudes is 
normally branched and 10 to 18 inches high. Extensive areas of dwarfs 
occurring with such marked uniformity are, to be sure, worth ecological 
notice, but they do not represent a genetic variation. One must again, how¬ 
ever, distinguish between these seasonal dwarfs and true pygmies, the latter 
representing nanism which is inherited. 

3. In many species size of flowers or size of heads is proportionate to 
size and vigor of the individual plants. Pentachaeta bellioides furnishes a 
striking illustration. 

4. In wet soils or in swamps the plant tends to become succulent and also 
glabrous. 

5. In valley loams growth is commonly much more rank than on hillsides 
or clay flats. 

6. On hilltops plants tend to become dwarf and also stemless, as is fre¬ 
quently seen in the case of Eschscholtzia californica. 

7. In cold soils or in beaten ground, stems and branches often tend to 
spread or even to become prostrate. 

8. In strongly alkaline valleys or near the sea the tissues of individuals 
often tend to become more succulent or fleshy. 

9. In subsaline soil the stems and foliage of many species are more vigor¬ 
ous and the flowers larger than on stiff clays or adobes. 

10. In the deep shade of woods leaves become thinner and larger, the in¬ 
ternodes longer and the plants taller. In the shade of Eedwoods on upper 
San Leandro Creek, for example, the shrub Cornus californica exhibits 
leaves 3 to 5 inches long; in the open 100 yards distant, its more usual situa¬ 
tion, the leaves are 1 to 2 inches long and much thicker in texture. In shade, 
also, plants tend to become glabrous. 
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11. In intense sunlight plants tend to be compact with short internodes 
and small leaves. 

12. At high altitudes the flowers are larger in proportion to stature and 
brighter in color. 

13. Plants growing in water have longer internodes and longer and often 
pointed leaves as compared with the terrestrial form with shorter blunt 
leaves. Jussiaea californica in deep water has elongated pointed leaves; the 
terrestrial form has shorter internodes and short and broad subrosulate 
leaves very obtuse at apex. 

14. Plants growing in dry places or in situations which inhibit vigorous 
growth sometimes have entire leaves instead of serrate ones, as is the case 
with Pentstemon newberryi growing on lava cones. 

15. Plants growing normally in wet or moist situations sometimes tend to 
become spinescent in arid situations, as is the case with Navarretia leuco- 
cephala. 

16. Plants which in their early stages are subaquatic and produce fistulous 
phyllodes at this stage fail to develop phyllodes in dry seasons, though going 
on to maturity, as in the case of Eryngium vaseyi. 

17. In early and warm rainy seasons annuals and biennials sometimes 
tend to become perennial. 

18. Habital similarity of unrelated species. The phrase habital similarity, 
as here used, refers to the appearance of parallel or analogous structures in 
unrelated species, the structures evidently representing adaptation or physio¬ 
logical response to a like combination of the climatic and edaphic factors. 
A few apt illustrations may be grouped in types which I have named as 
follows: 

A. Polymitism (Mitophytes). Represented by annuals with numerous fili¬ 
form or slender stems having a (ibushy’’ habit, illustrated by such unrelated 
species as Eriogonum spergulinum and Nemacladus ramosissimus. 

B. PropJmlism (Prophalophytes). This habit is assumed by annuals which 
produce a single flower or a single head or a single spike of flowers at the 
ground under the earliest seasonal impulse, further growth being inhibited 
by dryness; or on the other hand, if favorable conditions continue, there will 
ensue a development of many ascending or decumbent branches proliferous 
from beneath the initial flowering, these later shoots giving rise to profuse 
flowering. This habit guarantees at least some seed in case of seasonal 
drought and occurs in such plants as Navarretia prostrata and Oenothera 
trichocalyx, species from families widely separated phylogenetically. 

C. Simulism (Simulophytes). This is a case of pure habital similarity, a 
similarity in branching, in hue or in foliage, and is illustrated by the resem¬ 
blance of such widely unrelated pairs of species as the following: forms of 
Navarretia squarrosa to forms of Centroinadia pungens; Collomia rawsoniana 
and Clinopodium mimuloides; Lomatium parryi and Cymopterus anisatus (of 
the Great Basin) ; early stages of Dodecatheon jeffreyi and Rumex occidentals. 

D. Proliferism (Proliferopliytes). Certain species with a slender stem or 
main axis produce proliferous branches and in habit assume analogy to other 
species, as: Pentachaeta exilis, Rigiopappus leptocladus, Navarretia pro- 
lifera. 

Obviously the student should be on his guard, against being misled by 
analogies or superficial resemblances, especially in the absence of reproduc¬ 
tive organs from the material. A specimen of an old and well-known Cali¬ 
fornia species of Prunus (family Rosaceae) has recently been published by 
an American botanist as a new species of Lycium (family Solanaceae). He 
was misled by habital similarity due to definite external conditions (“ephar- 
monic convergence ’ ’). The student, therefore, should always secure the 
fullest possible evidence from the sexual reproductive organs, especially the 
gynoecium or pistil, because the reproductive organs are, as to structure, re¬ 
moved (normally) from external influence. On the other hand the vegeta¬ 
tive organs are freely subject to edaphic influence because they are directly 
concerned with the struggle for existence in the individual. In determining 
the morphologic value of an organ the facts should be established in the 
order of their importance, namely: 1. Position (the most important consid- 
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eration). 2. Structure (also highly important). 3. Shape (of secondary 
value). 4. Size (of quite secondary value). 5. Color (its value is very slight). 
If the plant or material bears no sexual reproductive organs the student 
should observe great caution and reserve in determining its systematic affini¬ 
ties or phylogenetic position. 
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Note on the Accentuation of the Latin Names 

By Cornelius Beach Bradley, LL.D. 

The scheme for marking the accentuation of plant-names in this work is that 
used in the current manuals. Both the acute and the grave accent-marks indicate 
that the vowels to which they are attached are to be stressed; but the acute ['] 
indicates further that vowel has its long sound in English, while the grave p] 
indicates either its short sound or some other variation from the long. The 
accepted accentuation has been followed save in a few cases where it has seemed 
to be clearly mistaken. One such case is the little group of English surnames 
like Forbes and Jones, in which the e is silent, and the words are monosyllabic. 
There seems to be no good reason why the addition of Latin suffixes should not 
only give sound to the silent e, but also ridiculously lengthen it. I have there¬ 
fore treated all such stems as monosyllabic, precisely as Johns would be treated 
in like circumstances; as, e. g. Jon[e]si, J6n\e]sia, Jon[e]sidna, etc. Another 
such group are the personal names ending in -son, with short, unstressed o. All 
the Latin forms built up from such stems have therefore been accentuated on 
that basis, thus: Jdhnsoni, Jdhnsoniana, but Johnsonia. 

In Latin, moreover, there are many quasi-compounds, like our hyphenated 
compounds, in which both elements retain their separate accentuation. Such a 
compound is sempervirens—cf. Oxford Dictionary s.v. Semper. Naturally, 
therefore, the word has been regularly pronounced sempervirens—both by schol¬ 
ars and laymen. But some wiseacre has made the discovery that the i of the 
penult is short, and a determined effort seems to be made to spread the “cor¬ 
rect” pronunciation sempervirens! The matter would deserve no notice here 
were it not that the attempted innovation seems almost an insult to our noble 
Redwood. 

There remains a word more to be said concerning the unlucky suffix -oides, 
which seems to be generally mispronounced as a dissyllable, with the o and i 
coalesced into a diphthong, after the analogy of ovoid, thyroid, and mastoid. All 
such tabloids are of modern manufacture, and suited to the haste and im¬ 
patience of our modern life. But -o-i-des is a leisurely and dignified mouth-filling 
trisyllable, and has been such at least ever since the Trojan War. 
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I. Subkingdom PTERIDOPHYTA, Fekn Plants 

Plants with typically distinct alternation of generations, the leafy plant 
(sporophyte) reproducing by non-sexual spores. Spores developing prothallia or 
flat plates of tissue (gametopliyte) bearing antlieridia (containing male cells or 
sperms) and archegonia (containing a female cell or oospore). Oospore ferti¬ 
lized in the presence of water by a self-motile sperm. Flowers or seeds none. 
Ours herbs. 

Sterns not jointed or rush-like. 
Stems small in comparison with the leaves, often very short, usually un¬ 

branched. 
Land plants, or at least essentially terrestrial; sporangia borne on the 

lower side or edges of the leaves; spores all of one kind and 
size (isosporous). 

Leaf 1, erect in the bud; sporangia borne in spikes, the spikes 
simple or branched, not green. . .Ophioglossaceae, p. 25. 

Leaves several to numerous, circinate in the bud, often large ami 
characteristically much-divided; sporangia borne in clus¬ 
ters (sori) on the back or margin of green leaves. 

POLYPODIACEAE, p. 26. 
Aquatic or subaquatic plants; sporangia and spores of 2 kinds. 

Sporangia borne in special conceptacles; stems not corm-like. 
Plants floating in water; leaves minute, entire or 2-lobed. . . , 

Salviniaceae, p. 39. 
Plants rooting in mud; leaves 4-foliolate or filiform. 

Marsileaceae, p. 39. 
Sporangia borne in the leaf-axils; leaves awl-like or linear, clus¬ 

tered on a flattened or corm-like stem. .Isoetaceae, p. 43. 
Stems more or less elongated, freely branching, closely clothed or imbricated 

with small awl-like or scale-like leaves; sporangia borne in or near 
the leaf axils. 

Spores of one kind.Lycopodiaceae, p. 41. 
Spores of two kinds.Selaginellaceae, p. 41. 

Stems jointed or rush-like, hollow, the reduced leaves joined into a toothed 
sheath at the nodes; sporangia borne on the under side of the scales in 
a terminal cone-like spike; spores of 1 kind.Equisetaceae, p. 39. 

II. Subkingdom SPERMATOPHYTA, Seed Plants 

Plants without distinct alternation of generations, the sexual phase (game- 
tophyte) much reduced and parasitic upon the sporophyte; egg-cell fertilized 
through the intervention of the pollen-tube, the developed embryo forming a 
resting body called a seed. 

Class 1. GYMNOSPERMAE, Cone-bearing Plants 

Ovules and seeds borne naked on the surface of a scale; stamens and ovules in 
catkin-like clusters; cotyledons 2 to 17; cone-bearing trees or shrubs, all of ours 
evergreen; true flowers none; leaves needle-like, narrowly linear, awl-like or 
scale-like. 

Trees, rarely shrubs, with resin. 
Fruit a woody cone (soft and berry-like in Juniperus), containing several 

to many seeds; ovules in catkins. 
Cone-scales imbricated, with a conspicuous or minute bract at base on 

lower side; leaves needle-like or narrowly linear; seeds 2 to 
each scale, bearing a thin wing.Pinaceae, p. 44. 

Cone-scales without bracts. 

21 
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Leaves narrowly linear and 2-ranked in flat sprays, or lanceolate or 
awl like and disposed all around the branchlet; cone-scales 
not imbricated, ending in broad flattish summits; seeds 2 
to 9 to each scale, not winged.Taxodiaceae, p. 54. 

Leaves minute and scale-like, thickly clothing the ultimate branch- 
lets; cone-scales imbricated, or with broad flattish sum¬ 
mits and not imbricated; seeds 1 to several to each scale, 
winged or wingless.Cupressaceae, p. 55. 

Fruit berry-like or drupe-like, one-seeded; ovules solitary; leaves narrowly 
linear, in flat sprays.<.Taxaceae, p. 59. 

Shrubs without resin; deserts.Gnetaceae, p. 60. 

Class 2. ANGIOSPERMAE, Flowering Plants 

Ovules borne in a closed sac or ovary, which becomes the fruit and encloses the 
seed; cotyledons 1 or 2; plants with true flowers, typically with an abbreviated 
stem (receptacle) bearing regular whorls of perianth parts, stamens, and pistils. 

Sub-Class 1. MONOCOTYLEDONEAE 

Leaves parallel-veined (except Trillium) ; parts of the flower usually in 3s, 
rarely in 2s, 4s or 5s; vascular bundles scattered irregularly through the pithy 
tissue, not in rings or annual layrers; embryo with 1 cotyledon; perennial herbs 
commonly with rootstocks or bulbs, or annuals, or a few trees or shrubs. 

A. Perianth none or calyx-like with scale-like divisions; parts of the 
FLOWER MOSTLY UNEQUAL IN NUMBER; CARPELS 1 TO SEVERAL, DISTINCT, 

OR SOMETIMES UNITED BUT SEPARATING AT MATURITY. 

1. Flowers not in the axils of dry chaffy bracts; ovary superior; herbs. 

Leafless minute aquatics, the stems represented by leaf-like floating fronds. 
Lemnaceae, p. 194. 

Leafy plants. 
Immersed aquatics; leaves filiform or linear, or some floating ones with 

broad blades; flowers inconspicuous, naked or with a very small 
calyx, borne on a spike or spadix; stamens 1 to 4; ovaries 1 to 4. . . 

Naiadaceae, p. 63. 
Plants of marshes or rising out of water. 

Flowers monoecious; reed-like plants with linear leaves. 
Inflorescence a dense cylindrical spike.  .Typhaceae, p. 61. 
Inflorescence a dense globose head.Sparganiaceae, p. 62. 

Flowers perfect, rarely polygamous, in racemes or spikes. 
Inflorescence with a spathe; calyx none; stamens 6. 

Araceae, p. 193. 
Inflorescence naked; calyx of 6 (or 3) distinct sepals, or none; 

stamens 6 or 1.Juncaginaceae, p. 68. 

2. Flowers in the axils of dry chaffy bracts, arranged in spilces or spikelets. 

Stems mostly terete and hollow; leaves in 2 rows; sheaths mostly split open oppo¬ 
site the blade; bractlets 2 to each flower; fruit a grain (seed mostly 
adnate to the pericarp).Gramineae, p. 72. 

Stems mostly triangular, solid; leaves in 3 rows; sheaths entire; ligule obsolete 
or minute; bractlet 1 to each flower; fruit an achene (seed free from 
the pericarp) .Oyperaceae, p. 144. 

B. Perianth always present, its segments in 2 series, rarely in 1, often 
COROLLA-LIKE; PARTS OF THE FLOWER USUALLY EQUAL IN NUMBER; CARPELS 

UNITED INTO ONE COMPOUND OVARY (EXCEPT ALISMACEAE). 

Inflorescence without a spathe. 
Pistil 1. 

Ovary superior; perianth regular; stamens 6, sometimes 3 or 4. 
Perianth-segments distinct, green or brown, not petal-like; flowers 

small or minute; rush-like plants. .. .Juncaceae, p. 196. 
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Perianth-segments distinct or partly united, at least the inner petal¬ 
like; flowers mostly showy; plants not rush-like. 

Liliaceae, p. 208. 
Ovary inferior; flowers perfect, mostly conspicuous; perennial. 

Perianth regular; ovary 3-celled. 
Stamens 6; leaves (in ours) fleshy, in a basal rosette. 

Amaryllidaceae, p. 252. 
Stamens 3; leaves 2-ranked, sword-like and sheathing. 

Iridaceae, p. 253. 

Perianth irregular; stamens 1, rarely 2; ovary 1-celled; leaves 
sheathing, often reduced to scales. . . Orchidaceae, p. 255. 

Pistils several, distinct, 1-celled, superior, becoming achenes; perianth of 
3 sepals and 3 petals; stamens 6 to many.Alismaceae, p. 69. 

Inflorescence with a spathe; pistil 1. 
Herbs. 

Ovary inferior; 1 to 3-celled; stamens 3 to 12; aquatic plants; leaves 
opposite or whorled.Hydrocharitaceae, p. 72. 

Ovary superior. 
Aquatic plants; leaves ribbon-like.Pontederiaceae, p. 195. 
Marsh or bog-perennials; leaves broad.Araceae, p. 193. 

Trees; flowers on a spadix or fleshy spike...Palmaceae, p. 193. 

Sub class 2. DICOTYLEDONEAE 

Leaves commonly netted-veined; parts of the flower mostly in 4s or 5s; vascular 
bundles in a ring around a central pith, the stem, when perennial, increasing in 
girth by annual layers; embryo with 2 cotyledons; herbs, shrubs or trees. 

I. APETALOUS DIVISION. Corolla none; calyx present, herbaceous or often 
petal-like, sometimes none. 

A. Flowers monoecious or dioecious, one or both kinds in catkins; 
trees or shrubs. 

1. Leaves opposite. 

Flowers dioecious. 
Catkins erect; maritime shrub...Batidaceae, p. 340. 
Catkins drooping; montane shrubs.Garryaceae, p. 731. 

Flowers monoecious; ovary superior, 2 or 3-celled.Buxaceae, p. 606. 

2. Leaves alternate. 

Both kinds of flowers in catkins. 
Flowers 1 to each scale or bract; calyx none. 

Fruit a 1-celled many-seeded capsule; seeds with a coma; flowers dioe¬ 
cious; foliage deciduous.Salicaceae, p. 261. 

Fruit waxy-coated, berry-like; flowers monoecious or dioecious; foliage 
evergreen or deciduous.Myricaceae, p. 279. 

Flowers 2 or 3 to each scale or bract; calyx present; staminate catkins long, 
pendulous, the pistillate small, spike-like, maturing into a woody 
cone containing small nutlets.Betulaceae, p. 269. 

Only the staminate flowers in catkins, the pistillate flowers solitary or clustered, 
rarely in catkins. 

Leaves simple. 
Fruit a nut set in a scaly cup or bur (acorn or chestnut). 

Fagaceae, p. 271. 
Fruit a nut enclosed in a leafy tubular involucre. .Corylaceae, p. 270. 

Leaves pinnately compound; fruit a nut with a fibrous coat. 
JUGLANDACEAE, p. 279. 
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B. Flowers perfect or unisexual, not in catkins. 

1. Ovary superior, that is, free from the calyx. 

a. Flowers hypogynous. 

* Calyx present; corolla none. 
Pistil one. 

Ovary 1-celled; styles or stigmas 1 or more than one. 
Fruit indehiscent (circumscissile in some Amaranthaceae). 

Fruit dry (an achene or utricle) ; stamens 1 to 9. 
Herbage with stinging hairs; flowers very small, monoecious, 

in a catkin-like inflorescence; sepals 4; stamens 4; 
herbs.Urticaceae, p. 280. 

Herbage without stinging hairs. 
Plants commonly scurfy, of alkaline or maritime habitat; 

sepals herbaceous, or in unisexual flowers, the 
pistillate without calyx and enclosed by 2 bracts; 
bractlets none; stamens 1 to 5; leaves alternate, 
rarely opposite or leafless; stipules none. 

Chenopodiaceae, p. 319. 
Plants not scurfy. 

Calyx not tubular; leaves alternate or opposite or 
basal. 

Fruit a triangular or lenticular achene; calyx 
colored or herbaceous, 5 or 6-cleft or 
-parted; flowers with or without bract- 
lets ; stamens 3 to 9; stipules present or 
none.Polygonaceae, p. 286. 

Fruit a utricle; calyx scarious, 5 or 3-cleft or 
-parted; flowers with bractlets; stamens 
3 to 5 (rarely 1); stipules none. 

Amaranthaceae, p. 333. 
Calyx tubular, corolla-like, the base of the tube hard¬ 

ening and enclosing the achene; stamens 3 
to 5; leaves opposite, without stipules. 

Nyctaginaceae, p. 335. 
Fruit fleshy. 

Fruit a berry; leaves triternately compound; herb. 
Actaea, p. 374. 

Fruit a drupe; leaves simple, alternate. 
Sepals 6, petal-like, distinct; stamens 9, the anthers open¬ 

ing by valves; evergreen tree.LAURACEAE, p. 396. 
Calyx 5 or 6-parted, greenish; stamens 5 or 6, the anthers 

opening by longitudinal slits; deciduous tree. . . 
Ulmaceae, p. 282. 

Fruit dehiscent (a capsule) ; leaves opposite. 
Calyx synsepalous, 5-lobed. 

Stipules none; erect perennial herb.Glaux, p. 756. 
Stipules present; prostrate annual.Cypselea, p. 341. 

Calyx of 5 distinct or nearly distinct sepals. 
Caryophyllaceae, p. 352. 

Ovary 2 to 5-celled. 
Flowers dioecious or polygamous; trees or shrubs. 

Fruit a capsule; styles or stigmas as many or twice as many as 
ovary-cells.Euphorbiaceae, p. 594. 

Fruit a samara or drupe; leaves opposite. 
Styles 2; fruit a double samara.Acer, p. 611. 
Style 1; fruit a simple samara or drupe. . . .Oleaceae, p. 759. 

Flowers perfect. 
Stamens distinct; calyx inconspicuous; herbs. . .Aizoaceae, p. 341. 
Stamens monadelphous; calyx showy; shrub. . .Fremontia, p. 636. 

Pistils more than 1 and distinct; sepals commonly 5, sometimes 3 to 9, distinct, 
often petal-like; stamens 10 to many.Kanunculaceae, p. 372. 
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** Calyx and corolla both wanting; pistil 1. 

Flowers perfect, borne in a spike. 
Spike without an involucre; herbs of woods...Achlys, p. 395. 
Spike subtended by a conspicuous colored involucre; herbs of saline habitat. 

Saururaceae, p. 286. 
Flowers monoecious. 

Terrestrial plants. 
Flowers in clusters, the clusters often surrounded by a petaldike in¬ 

volucre resembling a perianth; stamens 1 to many; capsule 3 
(or 1) -celled; juice often milky.Euphorbiaceae, p. 594. 

Flowers in ball-like clusters scattered on a slender axis; trees. 
Platanaceae, p. 476. 

Aquatic or palustrine plants; leaves opposite. 
Leaves dissected; ovary 1-celled, in fruit a spinose or tuberculate 

achene...Ceratophyllaceae, p. 371. 
Leaves entire; ovary 4-celled, splitting when ripe into 4 parts. 

Callitrichaceae, p. 602. 

h. Flowers perigynous, that is, the stamens home on the calyx or on a dish. 

Flowers solitary or clustered or in heads. 
Stipules present; flowers perfect. 

Fruit an achene; herbs or shrubs.Rosaceae, p. 476. 
Fruit a utricle; small herbs.Caryophyllaceae, p. 352. 

Stipules none. 
Flowers perfect. 

Leaves opposite; herbs. 
Calyx turbinate; stamens numerous; fruit a circumscissile 

capsule.Sesuvium, p. 342. 
Calyx salverform; stamens commonly 5; fruit an achene. 

Abronia, p. 337. 
Leaves alternate; calyx 4-cleft; stamens 8; fruit drupe-like; 

shrubs.Thymelaeaceae, p. 663. 
Flowers dioecious; leaves opposite, silvery; shrubs. 

Elaeagnaceae, p. 663. 
Flowers in little umbels; fruit a drupe, often berry-like. . . Rhamnaceae, p. 613. 

2. Ovary inferior, that is, more or less adherent to the calyx. 

Flowers dioecious or the pistillate with stamens. 
Stamens 8 to 12; fruit a 1-celled capsule; leaves alternate, divided. 

Datiscaceae, p. 653. 
Stamens 3; fruit a berry; leaves opposite; plants parasitic on trees. 

Loranthaceae, p. 282. 
Flowers perfect or sometimes unisexual. 

Leaves alternate; terrestrial plants. 
Lobes of the calyx 3; ovary 6-celled; fruit a capsule; leaves cordate or 

reniform.Aristolochiaceae, p. 284. 
Lobes of the calyx 4 or 5; fruit indehiscent; leaves not reniform or 

cordate. 
Ovary 3 to 9-celled; succulent herb.Tetragonia, p. 342. 
Ovary 1-celled; root-parasite.Santalaceae, p. 284. 

Leaves opposite; aquatic or palustrine plants. 
Fruit a 4-celled capsule; capsule many-seeded....... Ludwigia, p. 666. 
Fruit consisting of 1 to 4 nutlets; nutlets 1-seeded. .Halorageae, p. 690. 

II. CHORIPETALOUS DIVISION. Calyx and corolla present; petals distinct 
or essentially so. 

A. Ovary superior, that is, free from the calyx. 

1. Stamens hypogynous, more than 10. 

a. Pistils 2 to many, simple and distinct. 

Leaves simple, entire to divided, or compound; pistils becoming achenes or 
follicles...Ranunculaceae, p. 372. 

Leaves peltate; aquatic plants.Brasenia, p. 372. 
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b. Pistil 1. 
Leaves alternate or basal. 

Ovary 1-cellecl, the styles or stigmas often more than one. 
Sepals caducous; petals 4 or 6, twice as many as the sepals. 

Papaveraceae, p. 397. 

Sepals persistent or at least not caducous. 
Plants with scapes and basal leaves; petals 5 to 16; sepals 2 to 

8; leaves succulent.Lewisia, p. 350. 

Plants with leafy stems. 
Petals 5. 

Leaves pinnately compound; calyx 4 or 5-toothed; fruit 
a legume.Acacia, p. 514. 

Leaves simple, entire; calyx of distinct sepals; fruit a 
capsule. 

Sepals 2; styles 3.Calandrinia, p. 34^ 

Sepals 5, the 2 outer smaller and bract-like; style 1.. 
Cistaceae, p. 641. 

Petals 1 or 2; sepals about 4; fruit a berry; leaves compound. 
Actaea, p. 374. 

Ovary more than 1-celled. 
Stamens distinct. 

Petals 5; sepals 5; leaves basal, pitcher-shaped. 
Sarraceniaceae, p. 448. 

Petals 10 to 20; sepals 5 to 12; aquatic herbs. . Nymphaea, p. 371. 
Stamens not distinct. 

Ovary 5 to 30-celled; stamens numerous, united in a tube around the 
pistil; flowers perfect or unisexual; leaves rounded, pal- 
mately veined to palmately divided.. .Malvaceae, p. 626. 

Ovary 3-celled; stamens 10 to 15, united in sets of 5 in a central 
column; flowers unisexual; leaves rather narrow. 

Argythamnia, p. 596. 

Leaves opposite, simple. 
Stamens disposed in 3 to 5 indistinct bunches; fruit a capsule. 

Hypericaceae, p. 637. 

Stamens distinct; fruit capsular or separating into distinct carpels. 
Papaveraceae, p. 397. 

2. Stamens hypogynous, 10 or fewer. 

a. Pistils more than 1, distinct; flowers regular. 

Pistils distinct and exceeding in number the sepals or petals; leaves mostly 
palmately divided or lobed,.Ranunculaceae, p. 372. 

Pistils of the same number as the sepals or petals (4 or 5), becoming follicles; 
leaves fleshy, entire.Crassulaceae, p. 449. 

b. Pistil 1, the styles or stigmas 1 or sometimes more than one. 

* Flowers irregular; ovary 1-celled; leaves alternate or basal. 

Flowers papilionaceous; petals 5 (1 petal in Amorpha) ; stamens 10, united in 

1 or 2 sets (distinct in several genera, 4 in Krameria, 7 in Cassia, these 
two with subregular corolla) ; leaves compound (simple in a few 
genera); fruit a legume, rarely indehiscent. . . .Leguminosae, p. 510. 

Flowers not papilionaceous. 
Petals 5, one with a spur; sepals 5, auricled; stamens 5. .Violaceae, p. 642. 
Petals not spurred. 

Stamens 6, slightly united in two sets; leaves compound. 
Fumariaceae, p. 404. 

Stamens 3 to 40, distinct; leaves simple.Resedaceae, p. 642. 

** Flowers regular. 

Flowers cruciferous, that is, with 4 sepals, 4 petals, 6 stamens (4 long and 2 
short, rarely 4 or 2) ; ovary 2-celled, rarely 1-celled, sessile (except 
Stanleya), becoming in fruit a silique or silicle. . . .Cruciferae, p. 409. 
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Flowers not cruciferous. 
Leaves not palmately compound. 

Ovary 1-celled. 
Leaves simple. 

Calyx of 2 distinct sepals; stamens commonly 5; ovary 1- 
celled; capsule 3-valved.Portulacaceae, p. 343. 

Calyx not of 2 distinct sepals. 
Leaves opposite. 

Placenta central; stamens 5, alternate with the petals, 
or 10 (5 alternate, 5 opposite) ; rarely 
fewer; calyx tubular and 5-toothed, or of 5 
distinct sepals; capsule 3 to 10-valved or 
-toothed, or the fruit 1-seeded and indehis- 
cent.Caryophyllaceae, p. 352. 

Placenta basal but parietal; stamens 4 to 7; calyx 
tubular, 4 or 5-toothed; capsule 2 to 4- 
valved.Frankeniaceae, p. 639. 

Leaves alternate or basal. 
Leaves basal; stamens 5, opposite the petals. 

Calyx funnelform, 5-toothed; fruit an achene. . . 
Plumbaginaceae, p. 757. 

Calyx saucer-shaped, 5-parted; fruit a capsule. . 
Droseraceae, p. 448. 

Leaves reduced to scales, borne along the stem; sepals 
distinct; saprophyte in forests. 

Pleuricospora, p. 740 
Leaves pinnately compound. 

Petals 6; stamens 6; anthers opening by uplifted valves; fruit 
a capsule or berry.Berberidaceae, p. 393. 

Petals 5; stamens 10 or 7; anthers opening by lengthwise 
slits; fruit a legume.Leguminosae, p. 510. 

Ovary more than 1-celled. 
Stipules none. 

Flowers perfect; petals 5 or 4; leaves simple. 
Stamens distinct. 

Styles 2 to 5; flowers 5-merous. .. .Linaceae, p. 586. 

Style 1; flowers 5 or 4-merous. 
Leaves entire or merely toothed; fruit a capsule 

Ericaceae, p. 735. 

Leaves dissected; fruit separating into 5 sub- 
globose carpels . Limnanthaceae, p. 592. 

Stamens united in a tube, 5 perfect stamens alternating 
with 5 staminoclia at summit of tube. 

Ayenia, p. 637. 

Flowers unisexual or polygamous; stamens 2 to 4; trees or 
shrubs. 4 

Ovary 2-celled; petals 2; leaves opposite, pinnate; fruit a 
samara.Oleaceae, p. 759. 

Ovary 6 to 9-celled; petals mostly 3; leaves alternate, 
simple; fruit a drupe.Empetraceae, p. 752. 

Stipules present; leaves opposite, at least the lower. 
Fruit a 2 to 5-celled capsule; stamens 2 to 5; leaves simple.. 

Elatinaceae, p. 638. 
Fruit splitting into 5 carpels or nutlets; stamens 10 (sometimes 

only 5 with anthers) ; petals 5; sepals 5. 

Styles 5, united around an elongated axis, free only at tip; 
carpels separating elastically when ripe, tailed by 
the persistent coiled styles; leaves or leaflets 
parted, cleft or toothed ... Geraniaceae, p. 589. 

Style 1; carpels not tailed; leaves pinnate, the leaflets 
entire.Zygophyllaceae, p. 603. 
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Leaves palmately compound with 3 to 5 leaflets. 
Calyx with less than 6 sepals. 

Sepals 5; petals 5; stamens 10, more or less united at base; ovary 
5-celled, sessile.Oxalidaceae, p. 587. 

Sepals 4; petals 4; stamens 6, distinct; ovary raised on a stipe, 1 
or 2-celled.Capparidaceae, p. 406. 

Calyx with 6 sepals in 2 series; stamens 6.Vancouveria, p. 395. 

3. Stamens perigynous, that is, on the calyx or on a more or less evident 

disk; corolla regular. 

a. Stamens borne on a liypogynous disk or on a disk lining the base of the calyx; 
trees or shrubs. 

Fruit a double samara; stamens 3 to 10; leaves opposite, simple. 
Aceraceae, p. 611. 

Fruit not a double samara. 
Leaves palmately compound, opposite, the leaflets 5 to 7; stamens 4 to 9; 

petals clawed, slightly irregular; fruit a 1-seeded dehiscent pod. . 
Sapindaceae, p. 612. 

Leaves simple, pinnately compound or 3-foliolate. 
Stamens numerous (15 to 50); pistils 2 to 9, distinct; petals 5; seeds 

with a fimbriate aril.Crossosomataceae, p. 475. 
Stamens 4 to 10. 

Stamens as many as the petals and alternate with them, or twice 
as many. 

Leaves with minute stipules or mostly so. 
Style 1 or none; fruit a capsule or follicle; seeds with 

an aril; leaves alternate or opposite. 
Celastraceae, p. 609. 

Styles 3; fruit a bladdery pod; seeds not arillate; leaves 
opposite, pinnate.Staphyleaceae, p. 610. 

Leaves without stipules. 
Style 1. 

Leaves glandular-dotted or aromatic, simple or 3- 
foliolate.Rutaceae, p. 604. 

Leaves not glandular-dotted, alternate. 
Disk 10-lobed; leaves pinnate or reduced to 

scales.Simarubaceae, p. 606. 
Disk not lobed. 

Leaves pinnate; seeds not winged. 
Burseraceae, p. 607. 

Leaves simple, scale-like; seeds winged.... 
Koeberliniaceae, p. 609. 

Styles 3 to 5; leaves alternate. 
Leaves broad; herbage with resinous or acrid juice. . 

Anacardiaceae, p. 607. 
Leavbs minute, appressed; juice not acrid. 

Tamaricaceae, p. 640. 
Stamens as many as the petals and opposite them; leaves simple, 

alternate (opposite in Adolphia). 
Shrubs; petals commonly hooded; fruit 3 (or 2) -celled, dry, 

splitting into 3 (or 2) one-seeded parts, or drupa¬ 
ceous.Rhamnaceae, p. 613. 

Woody climbing vine; petals not hooded, caducous; fruit a 
berry.Vitaceae, p. 625. 

b. Stamens borne on the calyx. 

Stipules present (except Holodiscus and Aruncus and sometimes in Osmaronia) ; 
pistils one to several, sometimes partly united to the disk; petals 5; 
stamens 10 to numerous; leaves alternate, simple or compound (oppo¬ 
site in Lvonothamnus and Coleogyne).Rosaceae, p. 476. 
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Stipules none; leaves simple. 
Pistils many, concealed in a hollow receptacle; petals many; stamens 

numerous; leaves opposite; shrubs.Calycanthaceae, p. 393. 
Pistil 1; stamens 3 to 10 or numerous. 

Styles or stigmas more than 1; petals commonly 5 (4 to 8). 
Saxifragaceae, p. 454. 

Style and stigma 1; capsule enclosed by but free from the calyx. 
Lythraceae, p. 664. 

B. Ovary inferior, that is, more or less adherent to the calyx. 

1. Trees or shrubs. 

Stamens more numerous than the petals; petals 5. 
Leaves alternate; fruit a pome.. Rosaceae, p. 476. 
Leaves opposite; fruit a capsule.Whipplea, p. 466. 

Stamens as many as the petals and opposite them; petals 5, hooded; capsule 3- 
celled, 1 seed in each cell; shrubs or small trees. . . . Ceanothus, p. 615. 

Stamens as many as the petals and alternate with them. 
Style 1; petals 4; stamens 4; flowers small, in cymes, or if in a head, sur¬ 

rounded by a conspicuous corolla-like involucre; fruit drupe-like; 
leaves opposite.Cornaceae, p. 732. 

Styles 2, more or less distinct; petals 5 (or 4) ; stamens 5 (or 4) ; flowers 
in racemes or solitary; fruit a smooth or prickly berry; leaves 
alternate, commonly with stipules.Ribes, p. 467. 

2. Herbs. 

Petals 5 or fewer. 
Flowers in umbels; stamens 5. 

Umbels compound, often simple, sometimes capitate; petals indexed at 
tip; styles 2; fruit splitting into 2 one-seeded carpels. 

Umbelliferae, p. 691. 
Umbels simple, panicled; petals not indexed at tip; styles 5; fruit 

berry-like.Araliaceae, p. 691. 
Flowers not in umbels. 

Styles or stigmas 2 to 5; calyx 5-lobed; petals 5; stamens 5 or 10; 
fruit a 1 to 5-celled capsule.Saxifragaceae, p. 454. 

Style 1. 
Sepals and petals 4 (rarely 5 or 2), the stamens commonly twice 

as many; fruit commonly a 4-celled capsule. 
Onagraceae, p. 665. 

Sepals and petals 5; stamens numerous; fruit a 1-celled capsule 
opening at the top; rough-hairy herbs, sometimes small 
bushes.Loasaceae, p. 648. 

Sepals 2; petals 4; stamens 7 to 20; style mostly 3 to 8-parted; 
fleshy herb.Portulaca, p. 352. 

Style none; stigmas 4; leaves in whorls; aquatic plants. 
Halorageae, p. 690. 

Petals and stamens numerous; fruit 5 to 12-celled, dehiscing at summit; succu¬ 
lent maritime herbs.Mesembryanthemum, p. 342. 

TIL SYMPETALOUS DIVISION. Calyx and corolla both present, the corolla 
with the petals united, at least at base. 

A. Stamens more than 5. 

1. Corolla urnshaped to tubular or campanulate, or at least markedly 

SYMPETALOUS. 

Stamens free from corolla or only lightly adherent at base. 
Style 1, stigma 1; ovary 4 to 10 (rarely 1, 2 or 3)-celled; anthers com¬ 

monly opening by a terminal pore, sometimes slit lengthwise; 
('Rhododendron occidentale has 5 stamens).Ericaceae, p. 735. 
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Styles 3, united to middle; ovary incompletely 3-celled; thorny desert shrub. 
Fouquieriaceae, p. 640. 

Stamens inserted in throat of tubular corolla; root parasite; (stamens 5 to 7) . 
Lennoaceae, p. 734. 

2. Corolla never tubular or urnshaped, commonly with the petals 
JOINED ONLY AT BASE. 

a. Ovary superior. 

Pistils 4 or 5, distinct; stamens 10.Crassulaceae, p. 449. 
Pistil 1. 

Corolla irregular; style 1, entire. 
Flowers papilionaceous. 

Ovary 1-celled; petals 5; fruit a legume; leaves compound, some¬ 
times simple.Leguminosae, p. 510. 

Ovary 2-celled; petals 3; fruit a capsule; leaves simple, entire. .. 
POLYGALACEAE, p. 593. 

Flowers with the 4 petals in two dissimilar pairs; sepals 2; stamens 6; 
leaves divided.Fumariaceae, p. 404 

Corolla regular. 
Stamens 10, united at very base; ovary 5-celled; style 5-lobed; leaves 

3-foliolate.Oxalidaceae, p. 587. 
Stamens numerous, monadelphous in a tube; ovary 5 to many-celled; 

leaves simple, roundish, subentire to palmately divided. 
Malvaceae, p. 626. 

b. Ovary inferior or slightly inferior. 

Petals and stamens numerous; succulent very spiny plants. . .Cactaceae, p. 654 
Petals 4 to 8, the stamens about twice as many; shrubs. . .Styracaceae, p. 758. 

B. Stamens 5 or less, inserted on the corolla. 

1. Ovary superior, that is, free from the calyx. 

a. Corolla regular. 
Pistil 1. 

Stamens as many as the lobes of the corolla and opposite them; style 1; 
fruit a capsule; (stamens 5 to 7 in Trientalis). 

Primulaceae, p. 753. 
Stamens as many as or fewer than the lobes of the corolla and alternate with 

them. 
Corolla colored, not dry-scarious. 

Ovary 1, 2 or 3-celled. 
Fruit a capsule (sometimes a berry), not opening by a lid. 

Style 3-cleft; ovary 3-celled, the flower otherwise with 
the parts in 5s; capsule 3-valved. 

POLEMONIACEAE, p. 781. 
Style not 3-cleft; ovary 1 or 2-celled. 

Calyx of 5 distinct sepals, or the sepals united only 
below; corolla 5-lobed; stamens 5; capsule 
commonly 2-valved. 

Erect or diffuse plants; corolla-lobes commonly 
imbricate in the bud; flowers in coiled 
racemes or spikes or in heads or soli¬ 
tary; corolla-tube often with internal 
scales; styles 2 and distinct, or 1 and 
more or less cleft at apex; capsule few 
to many-seeded; (style 1 and entire in 
Bomanzoffia) . 

Hydrophyllaceae, p. 809. 
Twining or trailing plants; corolla mostly 

plaited, the plaits twisted in the bud; 
flowers not in coiled inflorescences; 
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corolla-scales none except in Cuscuta; 
styles 1 or 2; capsule 1 to 4-seeded.... 

CONVOLVULACEAE, p. 775. 
Calyx 4 or 5-toothed or cleft; style 1, entire. 

Ovary 2-celled; corolla 5-lobed; stamens 5; fruit 
a many-seeded capsule or berry; stigma 
1 (2 in Datura) ; leaves alternate. 

SOLANACEAE, p. 886. 
Ovary 1-celled; corolla 4 or 5-lobed, commonly 

withering-persistent; stamens 4 or 5; 
stigmas 2; fruit a septicidal capsule; 
leaves opposite..Gentianaceae, p. 761. 

Fruit a circumscissile capsule; stamens 2; shrubs. 
Menodora, p. 760. 

Ovary 4-celled, commonly 4-lobed, splitting when ripe into as many 
nutlets; stamens 5; style 1; flowers in coiled spikes or 
racemes.Boraginaceae, p. 835. 

Corolla dry-scarious; capsule opening by a lid; ovary 2 or 4-celled; 
stamens 2 to 4; style 1.Plantaginaceae, p. 954. 

Pistils 2 (the ovaries distinct but the styles or stigmas united) ; herbs with 
milky juice. 

Stamens and stigmas united, the column bearing hood-like appendages.... 
Asclepiadaceae, p. 769. 

Stamens and stigmas not united; no hoods.Apocynaceae, p. 768. 

h. Corolla from strongly 2-lipped to slightly irregular. 

Stamens 4 or 2. 
Fruit a capsule. 

Ovary 1-celled. 
Stamens 2; corolla spurred; aquatic plants with finely divided 

leaves, some bearing bladders. .Lentibulariaceae, p. 950. 
Stamens 4. 

Corolla gibbous; capsule very large, its beak splitting into 2 
diverging spines; terrestrial trailing plants. 

Martyniaceae, p. 950. 
Corolla not gibbous; capsule small, not beaked; root-parasites 

without green foliage.Orobanchaceae, p. 951. 
Ovary 2-celled. 

Placentae axile; seeds not winged. 
Herbs, rarely shrubs; corolla strongly 2-lipped to nearly regu¬ 

lar; stamens 4 or 2, a fifth rarely present as a sterile 
filament or rudiment (or stamens 5 in Verbascum) ; 
leaves alternate or opposite. 

SCROPHULARIACEAE, p. 895. 
Shrubs; stamens 2; calyx with a pair of opposite bractlets 

at base.Acanthaceae, p. 954. 
Placentae parietal; seeds winged; shrubs. . .Bignoniaceae, p. 949. 

Fruit of 2 to 4 nutlets; leaves opposite. 
Ovary not lobed, 2 to 4-celled, splitting into as many nutlets; stamens 

4; style 1, entire.Verbenaceae, p. 857. 
Ovary 4-lobed, splitting into as many nutlets; stamens 4 or 2; style 1, 

cleft at apex; stems square; herbage with the odor of mint. . 
Labiatae, p. 860. 

Stamens 5, some or all woolly.Verbascum, p. 896. 

2. Ovary inferior, that is, adherent to the calyx-tube. 

1. Stamens distinct. 

Leaves alternate; flowers regular; stamens 5; ovary and capsule 2 to 5-celled; 
herbs.Campanulaceae, p. 971. 

Lea ves opposite or whorled. 
Stamens 1 to 3; flowers irregular; fruit 1-celled, 1-seeded; herbs. 

Valerianaceae, p. 970 
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Stamens 4 or 5, rarely 2. 
Ovary 1-celled; flowers in involucrate heads or short spikes; fruit an 

achene; herbs.Dipsaceae, p. 969. 
Ovary more than 1-celled (except in Viburnum). 

Ovary in ours 2-celled; flowers regular; fruit berrydike or dry, 
commonly separating into 2 one-seeded achene-like portions; 
leaves simple; herbs or shrubs.Rubiaceae, p. 957. 

Ovary 2 to 5-celled; flowers regular or irregular; fruit a berry, drupe 
or pod; leaves simple or compound; erect or twining shrubs. 

Caprifoliaceae, p. 964. 

2. Stamens united into a tube around the style. 

Flowers not in heads. 
Stamens 3; leaves commonly palmate; tendril-bearing herbs. 

CUCURBITACEAE, p. 660. 
Stamens 5; leaves narrow; annual herbs.Lobeliaceae, p. 974. 

Flowers collected into a head furnished with a calyx-like involucre, the whole 
resembling a single flower; stamens 5, rarely 4; fruit an achene. 

Compositae, p. 979. 

ABBREVIATIONS 

ace., according to. 
carp., carpel. 
cent., central. 
co., county; cos., counties. 
e., easterly, eastward, east. 
ft., flower, flowering. 
fr., fruit, fruiting. 
ft., foot or feet. 
in., inch or inches. 
invoh, involucre. 
isl., island. 
line, tz of an inch, 2 millimeters. 
long., longitudinal. 
mt., mount, mountain. 

71., northerly, northward, north. 
n. comb., new combination. 
7i. sp., new species. 
n. var., new variety. 
nat. from, naturalized from. 
nat. of., native of. 
710., number. 
pist., pistillate. 
s., southerly, southward, south. 
sect., section. 
starn., staminate. 
subsp., subspecies. 
var., variety. 
w., westerly, westward, west. 



MANUAL OF 
THE FLORA OF CALIFORNIA 

Subkingdom PTERIDOPHYTA. Fern Plants 

Ours herbs. Sporophyte (or leafy plant) reproducing by means of non- 
sexual cells or spores borne in sporangia. Spores giving rise to flat plates of 
tissue or prothallia (gametophyte), these bearing male organs (antheridia) 
and female organs (archegonia). Archegonia containing an oosphere, this 
fertilized in the presence of water by a self-motile sperm released from an 
antheridium, the fertilized cell developing in turn a leafy plant or sporophyte. 

OPHIOGLOSSACEAE. Adder ’s-tongue Family 

Stem reduced to a short subterranean vertical rootstock, producing one 
leaf every year. Vernation straight or inclined. Leaf divided into 2 parts, 
the foliage part (here simply called the leaf) and the spore-bearing part or 
spike (sporophyll). The spore-bearing spike faces the foliage part, both 
being branches of the same stalk or petiole. Sporangia large, globose, borne 
laterally, opening transversely by a slit. 

Leaf simple, entire; sporangia borne in an unbranched spike.1. Ophioglossum. 
Leaf pinnate; sporangia borne in a branched spike or panicle.2. Botrychium. 

1. 6PHIOGLOSSUM L. Adder’s Tongue 

Rootstock short. Leaf ovate to lanceolate, reticulately veined. Spike flat¬ 
tened, bearing its sporangia in 2 rows. (Greek ophis, snake, and glossa, 
tongue.) 

Leaf ovate to elliptic; basal veins 9 to 13 or more.1. O. vulgatum. 
Leaf lanceolate; basal veins 3 to 7...2. O. californicum. 

1. O. vulgatum L. Plants 4 to 10 in. high; leaf ovate to elliptic, some¬ 
times oblanceolate, rounded at apex, 1 to 4 in. long, sessile near the middle 
of the plant; midvein indistinct or none; principal veins forming a loose 
network, the meshes nearly free from secondary veins; spike % to 2 in. long, 
long-stalked, exceeding the leaf.—Siskiyou Co.; e. to the Atlantic. 

2. O. californicum Prantl. Plants 1 to 3 in. high; leaf lanceolate to ovate, 
acute or obtuse, % to 1 in. long; basal veins 3 to 7, the middle one stronger, 
the lateral branched; transverse veinlets oblique, forming long narrow 
areolae with few or no free veinlets; spike 3 to 6 lines long, with about 15 
sporangia on either side.—lone, Amador Co.; San Diego. 

2. BOTRYCHIUM Sw. Moon wort 

Rootstock small, tuberous. Leaf uni- to quadri-pinnate, fan-veined. Spike 
pinnately branched, covered on the surface facing the blade with small 
coriaceous sporangia. (Greek botrus, a cluster, referring to the sori.) 

Leaf arising from above the middle of the plant.1. B. lunaria. 
Leaf arising from near the base of the plant. 

Leaf pinnate.2. B. simplex. 
Leaf ternately decompound.3. B. silaifolium. 

1. B. lunaria (L.) Swz. Plants fleshy, 6 to 9 (2% to 12) in. high; leaf 
usually sessile, borne at or above the middle of the plant, pinnate with 2 to 8 
pairs of lobes; lobes lunate or fan-shaped, crenate or entire, closely imbri¬ 
cated or somewhat distant; sporophyll bi- or tri-pinnate, 1 to 2 in. long, often 
exceeding the leaf.—Lytle Creek, San Antonio Mts., 7000 ft.; Whitehorse 
Lake, Modoc Co., about 5000 ft.; e. to Vt. 

2. B. simplex E. Hitchc. Plants slender, 2 to 5 in. high; leaf borne near 
the base of the plant, ovate in outline, % to 1% in. long, pinnately parted 
(or sometimes ternate with pinnate divisions); segments obovate, obtuse, 
crenulate or lobed, 3 to 5 lines long; sporophyll a simple or slightly com¬ 
pound spike, sometimes reduced to a few sporangia; spores large, minutely 
tuberculate.—San Bernardino Mts.; Sierra Nevada from Tulare Co. to Tuo¬ 
lumne Co.; Siskiyou Co.; e. to Nova Scotia. 
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3. B. silaifolium Presl. var. calif ornicum (Underw.) Jepson n. comb. Cali¬ 
fornia Grape-fern. Plants stout, 8 to 18 in. high, the common stalk very 
short, wholly underground; leaves solitary or sometimes 2, broadly triangular 
or somewhat 5-sided in outline, the 3 main divisions copiously tri-pinnatifid 
or even quadri-pinnatifid, thick and fleshy, coriaceous in drying, glaucous, 
4 to 10 (or 14) in. broad, nearly as long; ultimate segments numerous, ovate 
or obliquely oval, crenulate, 2 to 3 lines long; leaf-stalk 1 to 4 (or 6) in. long; 
sporophyll 2 to 5-pinnate, long-stalked, stout, 6 to 10 in. long.—Sierra Nevada 
from Mariposa Co. to Plumas and Modoc Cos., thence westerly to Humboldt 
Co. Var. coulteri (Underw.) Jepson n. comb. Similar; leaf-stalk ^ to 1 in. 
long; ultimate segments crowded.—In hot springs, Kings Valley, Lassen 
Peak. 

POLYPODIACEAE. Fern Family 

Ours herbs. Leaf-blades (fronds) commonly much lobed or divided, borne 
on petioles (stalks) arising from creeping rootstocks; vernation circinate. 
Sporangia borne in clusters (sori) on the backs or margins of the leaves, and 
provided with a vertical incomplete thickened ring or annulus, dehiscing by 
a transverse cleft. Sori occurring as dots or collected in lines, commonly 
covered by a membrane or scale (indusium) derived from the margin or sur¬ 
face of the frond. 

Indusium none or obscure, the sori naked. 
Leaves powdery or waxy or tomentose beneath; leaves uni- to quadri-pinnate. 

Sori elongated, following the veins, often branched or netted. .1. Gtmnogkammb. 
Sori roundish or oblong, marginal.2. Nothoeaena. 

Leaves not powdery or waxy or tomentose; sori round or dot-like. 
Leaves simply pinnatifid; sori large, on the tips of the veins. . . .3. Poeypodium. 
Leaves thrice pinnatifid; sori small, on the backs of the veins. . .4. Phegopteris. 

Indusium present. 
Sori marginal or submarginal, covered by the more or less modified margin of the 

leaf or indusium. 
Sori clearly distinct.5. Adiantum. 
Sori in a more or less continuous marginal band. 

Leaf stalks stout, commonly solitary.6. PTERIS. 
Leaf stalks slender, clustered. 

Fronds hairy, scaly or viscid (except 1 species).7. Cheilanthes. 
Fronds glabrous. 

Sterile and fertile fronds much alike; leaf-stalk dark-colored.... 
8. Pellaea. 

Sterile and fertile fronds very unlike; leaf-stalks light brown or 
cinnamon. 

Fronds bi- or tri-pinnate.9. Cryptogramma. 
Fronds simply pinnate.10. Lomaria. 

Sori not marginal. 
Fruit-bearing veins parallel to the midrib; sori linear, nearer the midrib than 

the margin; leaves pinnately compound, all alike. . . .11. Woodwardia. 
Fruit-bearing veins not parallel to the midrib. 

Sori oblong, seated on oblique veins. 
Sori straight; leaves evergreen.12. Aspeenitjm. 
Sori curved; leaves herbaceous.13. Athyrium. 

Sori round. 
Indusium conspicuous. 

Indusium peltate; leaves firm or coriaceous. . . .14. Polystichum. 
Indusium reniform; leaves membranaceous.15. Aspidium. 

Indusium inconspicuous. 
Indusium placed beneath the sorus, irregularly lobed or fringed. . 

16. Wood si a. 
Indusium attached at the side, hooded.17. Cystopteris. 

1. GYMNOGRAMME Desv. 

Densely tufted fern. Leaves in ours pinnate, white or golden beneath with 
a waxy powder. Sori oblong or linear, simple, forked or pinnate, following 
the course of the veinlets. Indusium none. (Greek gumnos, naked, and 
gramme, line, the indusium lacking.) 

I. G. triangularis Kaulf. Gold Fern. Fig. 1. Five to 10 in. high; stalks 
dark brown, polished; fronds pentagonal or deltoid in outline, partly or twice 
pinnate, 2 to 4 (or 5) in. long; lower pair of pinnae the larger, pinnate; pin¬ 
nules oblong, nearly entire to pinnately lobed; sori more or less confluent and 
largely covering the backs of the pinnae.—Damp rock crevices or moist 
places, 100 to 4500 feet: Coast Ranges; Sierra Nevada; cismontane S. Cal.; 
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desert ranges; n. to B. C., e. to Ariz. (Ceropteris 
triangularis Underw.). Var. viscdsA Eat. Upper 
surface of leaves viscid.—San Diego Co. 

2. NOTHOLAENA R. Br. 

Ours small ferns. Leaves small, uni- to quadri- 
pinnate, hairy, tomentose or white-waxy be¬ 
neath. Sori seated on the veins at or near their 
extremities, roundish or oblong, soon more or 
less confluent into an irregular marginal band. 
Indusium none. Veins always free. (Greek 
nothos, spurious, and laina, cloak, the woolly 
hairs forming a false indusial covering to the 
sorus.) 

Gymnogramme triangularis 
Kaulf.; frond x % . 

Fronds simply pinnate.1. N. sinuata. 
Fronds bipinnate to quadripinnate. 

Fronds woolly, especially beneath. 
Segments of the fronds with a close felt; stalks commonly with intermixed hairs 

and shorter gland-tipped hairs, sometimes glabrate; scales of rootstock 
subulate; cismontane S. Cal.2. N. newberryi. 

Segments of fronds coarsely and thickly woolly; stalks woolly or at length more 
or less glabrate; scales of rootstock lanceolate; deserts... 3. N. parryi. 

Fronds glabrous or nearly so. 
Pinnules sessile; fronds colored beneath; basal lower pinnules of lowest pair of 

pinnae much elongated and again pinnatifid. 
Fronds bright yellow or white beneath, the segments without inturned 

margin or scarcely.4. N. Candida. 
Fronds brown or dull white beneath, the segments with strongly incurved 

margin .5. N. californica. 
Pinnules stalked; fronds green; lowest pinnules not elongated.6. N. jonesii. 

\ -k 
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1. N. sinuata (Swz.) Kaulf. Plants rigidly erect, 8 to 14 in. 
high; stalks short, arising from a densely red-scaly rootstock; 
fronds simply pinnate, the lower surface densely scaly; pinnae 
numerous, ovate or roundish, 3 to 8 lines long.—Providence 
Mts.; e. to Tex., s. to Mex. 

2. N. newberryi Eat. Cotton Fern. Fig. 2. Plants 3 to 8 in. 
high, densely felt-like, or white-tomentose or silvery, at length 
rusty on the lower surface of the fronds; rootstocks densely 
clothed with dark-brown subulate scales; fronds lanceolate- 
oblong, tri- or quadri-pinnate, 3 to 4 in. long, as long as the 
stalks; pinnae oblong-ovate or sometimes narrowly triangular- 
ovaf;ej mostly (4 or) 6 to 12 lines long, the lower 1 to 3 pairs 
discrete or distant; pinnules crowded, their seg- 

2. Notholaena ments minute (about *4 line long), roundish- 
newbd-ryi ovate; hidden by the tomentum; sporangia rather 
4,’the°pin-X large, blackish, at length emergent from the 

tomentum.—Among stones or under boulders, 
very dry places, San Bernardino Mts. to San 
Diego Co. and L. Cal. 

fa¬ 

nnies hidden 
by the 

tomentum. 

vfA; Sr- 

'V.;.- v: <V. i. / 

f'Vx 
pm** 3. N. parryi Eat. Parry Cloak Fern. Fig. 3. Plants 2*4 to 

8 in. high, the tomentum similar to but coarser than in no. 1; 
rootstocks short, densely clothed with red-brown lanceolate 
scales which often have a black midnerve; fronds oblong- lan¬ 
ceolate (% or) 1% to 4 in. long, about as long as the stalks, 
tripinnate, the lower pinnae distant; pinnae 2 to 4 or 5 lines 
long, commonly so densely tomentose as to look like pellets of 
wool; ultimate segments oblong-ovate, 1 line long; sporangia 
blackish, eventually projecting beyond the margin of the seg¬ 
ments.—Crevices of cliffs and under boulders: Death Valley; 
e. Mohave Desert; Colorado Desert; L. Cal., e. to Ariz. and 

frond x %, the 

4. N. Candida Hook. var. accessita Jepson n. var. Pigmy pi(^nUbySthe<i 
Fern. Plants 2 to 4 in. high; scales of the rootstock nearly wool. 

3. Notholaena 
parryi Eat.; 
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black; fronds roundish-cordate or triangular-ovate, pin¬ 
nate, % to 1 in. long, covered beneath with a white or 
yellow waxy powder; pinnae oblong-lanceolate from a 
broad base, obtuse, pinnatifid; pair of lowest pinnules with 
the basal segment on the lower side greatly elongated and 
pinnatifid, resembling a supplementary pinnule; lowmr 
basal segment greatly elongated and again pinnatifid, the 
other pairs regularly segmented and gradually decreasing 
upward; segments elliptic, obtuse.—San Diego Co.: upper 
Vallecito (Jepson 8031, type); Spring Valley. 

5. N. californica Eat. Stalks tufted, 1% to 5y2 in. high, 
glabrous; fronds % to 1% in. long, similar to no. 3, but 
brownish or dull white beneath, segments with strongly 
incurved margins.—S. Cal. (Deadman Pt., Victorville; San 
Bernardino; Palm Sprs., Mt. San Jacinto); s. to L. Cal., 
e. to Ariz. 

6. N. jdnesii Max. Tufted, l1/^ to 3% in. high; fronds 
oblong-ovate, bipinnate, glabrous; pinnae few; pinnules 
1 or 2 pairs, mostly short-stalked, distant, roundish or sub- 
cordate, entire or crenate, 1 to 2 (or 2%) lines long, the 
terminal segment similar but often larger; sori in a broad 
submarginal band.—Desert ranges: San Bernardino Mts. 
(n. slope); Panamint Mts.; e. to Utah. (N. tenera Am. auth.) 

3. POLYP6DIUM L. Polypody 

Ours small ferns with creeping scaly rootstocks and glabrous herbage. 
Leaves not tufted, pinnately parted. Sori roundish, arranged in a row either 
side of the midvein. Indusium none. (Greek polus, many, and pous, foot, 
the stipes many in some.) 

Sori V2 to 1V2 lines broad; frond mostly membranous; terminal pinna usually not con¬ 
spicuous. 

Pinnae acuminate, often somewhat falcate; var. occidentale of.1. P. vulgare. 
Pinnae acute, not falcate (or obtuse). 

Veins forming areolae, with an included veinlet bearing a sorus; lower alti¬ 
tudes, common; var. intermedium of.1. P. vulgare. 

Veins not forming areolae, free; high montane, rare.2. P. virginianum. 
Sori 1 y2 to 2 lines broad; fronds coriaceous; terminal pinna conspicuous. .3. P. scouleri. 

1. P. vulgare L. var. occidentale Hook. Licorice Fern. Fig. 4. Stalk 
slender, 2 to 5% in. iong; fronds thin-membranous, 6 to 11 in. long, pinnatifid 
almost to the midrib; pinnae lanceolate or oblong-lanceolate, often somewhat 
curved, tapering to an acuminate point, 1 to 2y2 in. long; sori about % line 

broad, distinct.—On trees or in moist soil in the Red¬ 
wood belt of Humboldt Co.; n. to Wash. Apparently 
also in Marin Co. Roots roasted as a confection. (P. 
occidentale Max.) Var. intermedium (H. & A.) Fer. 
California Polypody. Stalks somewhat slender, 2 to 4 
in. long; fronds ovate or ovate-oblong, pinnatifid almost 
to the midrib, SYo to 10 (or 14) in. long; pinnae oblong, 
tapering to an acute apex, serrulate, 1% to 3 in. long; 
sori 1 to 1 Yi lines broad, distinct or confluent.—Mossy 
banks, crevices of rocks, rarely on trees: Sierra Nevada 
foothills from Butte Co. to Fresno Co. (1500 to 4000 
ft.); near the coast from Humboldt Co. to San Luis 
Obispo Co. (50 to 1500 ft.); coastal Mts. of S. Cal. 
(100 to 4000 ft.). Var. kaulfEssii (Eat.) Fer. Plants 
smaller (3 to 5 or 7 in. high); pinnae mostly obtuse.— 
Headland slopes facing the sea, Marin Co., San Fran¬ 
cisco and s. 

2. P. virginianum L. Golden Polypody. Similar to 
s5uPolyPodmm no> ^. piants 8 to 14 in. high; fronds subcoriaceous; 

SC0frond X y.. ’’ lowest pairs of pinnae more frequently alternate than 

4. Polypodium 
vulgare var. 

occidentale Hook.; 
frond x • 
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in no. 1.—High montane, 5000 to 8000 ft., rare: Yosemite; San 
Bernardino Mts.; e. to the Atlantic. 

3. P. scouleri H. & G. Leather-leaf. Fig. 5. Fronds ovate, 
coriaceous, 4 to 10 in. long, parted to the midrib; stalks 
stout, 4 to 6 in. high; pinnae oblong, rounded at apex, 
obscurely serrulate, l1/^ to 2*4 in. long, the terminal pinna 
distinct, much longer than the upper lateral ones, often the 
largest of all p sori roundish, 1*4 to 2 lines broad, distinct or 
eventually more or less confluent.—On trees or rocks: Bed- 
wood belt from San Mateo Co. to Del Norte Co.; Santa Bar¬ 
bara Isis.; n. to B. C. 

4. PHEGOPTERIS Fee. Beech Fern 

Bather large ferns. Fronds nearly tripinnate in ours. Sori 
round, minute, seated on the veins below their apex; indusium 
none. (Greek phegos, a kind of oak with edible nut, and 
pteris, fern.) 

1. P. alpestris Hoppe var. americana (Butters) Jepson 6alpe^tr^PvariS 

n. comb. Alpine Beech Fern. Fig. 6. Plants % or 1 y2 to 2y2 americana 

ft. high; fronds oblong-lanceolate, glabrous (6 or) 10 to 20 in. Jepson^pmna 

long; pinnae narrowly deltoid-lanceolate, the pinnules oblong- 
lanceolate, pinnatifid with the segments toothed.—High montane, 7000 to 
11,500 ft.: Sierra Nevada from Tulare Co. to Tuolumne and Lassen Cos.; 
thence nw. to Siskiyou Co.; White Mts. of Inyo Co.; n. to B. C.; Eur. 

5. ADIANTUM L. 

Delicate ferns with creeping rootstocks. Leaf stalks blackened or purplish 
brown, commonly highly polished. Pinnules more or less one-sided. Sori 
borne on the ends of the veinlets at the edge of the pinnules and covered 
by a reflexed margin or indusium. (Greek a, not, diaino, to wet, the foliage 
shedding rain.) 

Leaf stalks continuous, bearing pinnae along their axes. 
Upper margin of fertile pinnules more or less palmately incised or serrulate. 

1. A. capillus-veneris 
Upper margin of fertile pinnules rounded, entire save for 1 to 3 very short clefts. . 

2. A. emarginatum 
Leaf stalks forked at the summit, each curving fork bearing several pinnae. 3. A. pedatum. 

1. A. capillus-veneris L. Common Maiden-hair. 
Fig. 7. Leaves % to 1% (or 2) ft. high; stalks 
and rachises black, polished; pinnae with about 3 
to 10 pinnules; pinnules obovate or roundish, 
cuneate and entire at base, palmately cleft or 
serrulate above, 3 to 6 (or 11) lines long; indusia 
marginal, transversely oblong, separated.—Moist 
cool and shady canon walls at low altitudes, 
widely scattered in the state but relatively rare; 
cosmop. 

2. A. emarginatum Hook. California Maiden¬ 
hair. Fig. 8. Similar to no. 1; stalks stouter; 
pinnules broadly fan-shaped, reniform to cuneate 
at the entire base, above serrulate in the sterile 

7. Adiantum pinnules, or with only 1 to 3 very short clefts in 

UP1pinnTxe%S fertile pinnules, 6 to 8 (or 13) lines broad; 
indusia marginal, transversely elongated, only 

slightly interrupted around the whole upper portion of the pin¬ 
nule.—Moist places at low altitudes: cismontane S. Cal.; Coast Banges; rare 
in the Sierra foothills (American Biver). 

3. A. pedatum L. Five-finger Fern. Fig. 9. Leaves 1 to 21/4 ft. high, the 
stalks forked at the top, the outwardly curving forks each bearing 3 to 8 
pinnae; pinnae long-oblong, 3 to 9 in. long; pinnules oblong, incised on the 
upper margin, entire below, short-stalked; indusia long-oblong.—Moist cool 

8. Adiantum 
emarginatum 
Hook.; pinna 

x y2. 
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places throughout the state; N. Am., Asia. Yar. aleuticum 
Rupr. Pinnae fewer and more strict; pinnules longer- 
stalked, more deeply cleft.—Rare, high Sierra Nevada, 
7000 to 10,000 ft.; n. to Alas. 

6. PTERIS L. Bracken 

Ferns with usually solitary stalks and dark cord-like 
rootstocks creeping widely underground. Leaves ample, 
once to thrice pinnate or decompound. Sori marginal, con¬ 
tinuous, borne on a marginal vein which connects the ends 
of the lateral veins. Indusium continuous around the 
margins of the segments or sometimes interrupted at their 
apices. (Greek pteris, a wing, the name 
applied to ferns on account of the feath¬ 
ery fronds.) 

1. P. aquilina L. var. lanuginosa (Bory) 
Hook. Fig. 10. Plants 1 to 4 ft. high; 
fronds ternate at the summit of an erect 

stout stalk, then twice pinnate, tomentulose beneath; pin¬ 
nules oblong-lanceolate, the upper undivided, the lower more 
or less pinnatifid.—Common throughout the state in the 
foothills, ascending in the mountains to the Yellow Pine 
belt. The young shoots were eaten by the native tribes and 
the fronds are used by white settlers for thatching summer 
shelters. (Pteridium aquilinum (L.) Kuhn var. lanugino- 
sum.) 

7. CHEILANTHES Sw. Lip Fern 

Low ferns with bi- or tri-pinnate leaves. Sterile and fer¬ 
tile leaves nearly alike. Sori roundish, distinct or nearly 
contiguous, seated on the thickened ends of the free vein- 
lets, covered by a mostly whitish and membranous common 
indusium derived from the reflexed margins of the pinnule 
or of its lobes. (Greek cheilos, margin, and anthus, flower, 
the sori marginal.) 

10. Pteris aquilina 
L. var. lanuginosa 

Hook.; pinna 
x 1. 

9. Adiantum 
pedatum L.; 
pinna x x/2. 

Upper divisions of the rachis with a narrow herbaceous border; herbage glabrous, not 
viscid or scaly; fronds deltoid; indusia distinct.1. G. californica. 

Rachis without an herbaceous border; herbage viscid or woolly or scaly; fronds lanceolate 
or linear to ovate. 

Ultimate segments flattish; indusium not continuous all around the margin. 
Herbage viscid, not hairy or only obscurely so.2. G. viscida. 
Herbage hairy and more or less glandular.3. G. cooperae. 

Ultimate segments bead-like; indusium continuous all around the margin of the 
pinnule; fronds bi- to quadri-pinnate. 

Fronds tomentose beneath, not scaly. 
Stipes and rachises not scaly. 

Upper surface of fronds naked or nearly so; indusium prominent, con¬ 
tinuous, not concealed.4. G. gracillima. 

Upper surface of fronds with long scattered hairs or glabrate; indusium 
slightly interrupted, concealed by the dense tomentum of the 
under surface.5. C. feei. 

Stipes and rachises covered with very narrow scales; upper surface of 
fronds decidedly pubescent; local about Mt. San Jacinto. 

Rachises coarsely fibrous beneath.6. G. fibrillosa. 
Rachises not fibrous beneath.7. G. parishii. 

Fronds densely imbricated beneath with membranous lanceolate scales, not at 
all tomentose. 

Leaves many, closely cespitose; ultimate segments roundish or irregularly 
oval .8: G. covillei. 

Leaves few, larger, spaced 2 % to 5 lines apart; ultimate segments mostly 
subcordate-orbicular .9. C. clevelandii. 

1. C. californica Mett. Fig. 11. Plants 6 to 11 in. high, the stalks densely 
tufted, dark brown, glossy; fronds green, broadly deltoid-ovate, finely quadri- 
pinnatifid, l1/* to 3% in. long; upper divisions of the rachis with a narrow 
herbaceous border; ultimate segments lanceolate, incised, 1 to l1/** lines long; 
sori one to each fertile veinlet, the lunate indusia in the sinuses between the 
teeth of the segments.—Moist shady places or in dry rock crevices in the 
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foothills; frequent in cismontane S. 
Cal.; n. in the Coast Ranges to Sonoma 
Co. and in the Sierra Nevada to Butte 
Co., but rare. 

2. C. viscida Davenp. Densely tufted, 
3 to 12 in. high; rootstocks densely 
clothed with red-brown lanceolate scales; 
herbage minutely glandular or glandu¬ 
lar-dotted, especially on the stalks and 
rachises; fronds lanceolate, bi- or tri- 
pinnate; pinnae 3 to 7 lines long; pin¬ 
nules pinnatifid with the oblong seg¬ 
ments incised or toothed.—Desert ranges, 
1000 to 4000 ft.: Panamint Range; 
desert slopes of the mountains bordering 
the Colorado Desert on the west; L. 
Cal. 

3. C. cooperae Eat. Cooper Fern. 

Fig. 12. Densely tufted, 1 to 4 (or 8) in. n. Cheilanthes californica Mett.; frond x 1. 

high; herbage hairy and more or less 
glandular; stalks dark brown; fronds oblong or 
oblong-lanceolate, bi-pinnate, 2 to 5 in. long; pinnules 
elliptic, crenate or crenately incised, 2 to 4 lines long. 
—Crevices of cliffs or rocks in the foothills, infre¬ 
quent: Sierra Nevada foothills (Eldorado Co.; Cala¬ 
veras Co.; Duck Bar, Stanislaus River; Wards Ferry, 
Tuolumne Co.; Hites Cove, Mariposa Co.); Santa 
Inez Mts.; Slover Mt., San Bernardino; s. to Mex. 

4. C. gracillima Eat. Lace Fern. Fig. 13. Densely 
tufted, 2 to 6 (or 8) in. high; stalks 
glabrous or nearly so, red-brown; 
fronds linear or lanceolate, bi-pinnate, 
iy2 to 2% in. long; pinnae 2 to 4 (or 
6) lines long; pinnules elliptic or ovate, 
glabrous above, woolly beneath, 1 to 
iy2 lines long, the terminal one often 
larger, commonly obliquely lobed at 
base, often once lobed or once cleft 
above, the margin strongly reflexed.— 
Among rocks in the higher mountains, 
2500 to 4500 or 8000 ft.: North Coast 
Ranges from Marin Co. to Siskiyou 

Co.; Sierra Nevada from Mariposa Co. to Lassen Co. 

5. C. feei Moore. Plants 1 y2 to 5y2 in. high, the red- 
brown stalks densely tufted, sparingly hairy or often gla¬ 
brous; fronds lance-ovate, tripinnate, iy2 to 2y2 in. long, 
densely hairy-tomentose beneath, green and sparingly hairy 
above or glabrate; pinnae 3 to 6 lines long, the secondary 
pinnae with crowded pinnules; pinnules elliptic or roundish, 
about y> line long, the margin weakly recurved.—E. Mohave 
Desert (Providence Mts.); Charleston Mts., Nev.; B. C. to 
Ill. and Tex. 

12. Cheilanthes 
cooperae Eat.; a, frond 
x y2 ; b, pinnule x 1 %. 

6. C. fibrilldsa Davenp. Plants 3 to 6 in. high; stipes 2 to 
3 in. long; fronds oblong-lanceolate, tripinnate, loosely to- 
mentose, at length sub glabrate, 2 to 3 in. long, % to 1 y2 in. 
wide; rachises having the scales mixed with a coarse fibre.— 
Mt. San Jacinto (w. base near the village of Florida); ap¬ 
parently extinct. 

7. C. parishii Davenp. Fronds oblong-lanceolate, tri- to 
quadri-pinnate, both surfaces scantily but coarsely tomentose, 

13. Cheilanthes 
gracillima 
Eat.; frond 

x 1. 



32 POLYPODIACEAE 

3 to 4 in. long; segments roundish, the terminal largest 
and 3 lobed.—Andreas Canon, e. base Mt. San Jacinto. 

8. C. covillei Max. Fig. 14. Plants 2 to 6 in. high; 
rootstocks short, ascending; stalks tufted; fronds ovate 
to ovate-lanceolate, 2 to 4 in. long, green and subglabrous 
above, the rachises and midribs densely covered beneath 
with broadly lanceolate scales, these white or soon rusty 
brown, mostly entire; ultimate bead-like segments numer¬ 
ous, crowded, sometimes suggesting a tesselated pave¬ 
ment, destitute of scales above.—Dry rocky peaks or 
ridges, 2500 to 6500 ft., both in cismontane S. Cal. and 
the Colorado Desert, extending n. in the inner Coast 
Range to Lake Co., in the Sierra Nevada to Eldorado 
Co., and through the Mohave Desert and thence n. to 
Inyo Co. and Lassen Co. (C. fendleri Cal. auth.). Yar. 
intertexta Max. Segments bearing a 
few minute scales above; scales be¬ 
neath copiously ciliate, entangled, 
forming a loose tomentum.—Mendo¬ 
cino Co. to the Santa Cruz Mts. and 
Mt. Hamilton Range. 

9. C. clevelandii Eat. Plants 6 to 
12 in. high; stalks rather scattered 
or loosely tufted; fronds 4 to 8 in. 

long, ovate-lanceolate tri- to quadri-pinnate, glabrous and 
green above, rusty brown beneath with a densely imbri¬ 
cated covering of broad ciliated scales; ultimate seg¬ 
ments numerous, crowded, round, % to % line broad, 
the terminal ones a little larger.—Foothills: San Diego 
and Riverside Cos.; Santa Barbara Co. 

14. Cheilanthes 
covillei Max.; 

frond x 1. 

8. PELLAEA Link. Cliff Brake 

Small rock ferns. Stalks usually dark-colored. Sterile 
and fertile fronds much alike, 1 to 4-pinnate, generally 
glabrous and sometimes glaucescent. Sori roundish or 
oblong, seated near the ends of the veins, often confluent 
in a submarginal band. Indusium membranous, often 
broad, continuous round the pinnules and derived from their reflexed mar¬ 
gins. (Greek pellos, dusky, referring to the leaf stalks.) 

15. Pellaea bridgesii 
Hook.; a, fertile 
frond; b, sterile 

frond, x Y2 

Fronds simply pinnate. 
Pinnae entire, coriaceous, the veins usually not visible.1. P. bridgesh. 
Pinnae 2-parted or mostly so, thin, the veins clearly visible.2. P. breweri. 

Fronds bi- or tri-pinnate. 
Fronds bipinnate only; pinnules acute or mucronate. 

Fronds linear in outline; secondary rachises very short, the linear-elongated pin¬ 
nules very closely crowded.3. P. brachyptera. 

Fronds lanceolate in outline; secondary rachises mostly % to 1 in. long, the 
oblong pinnules closely set but not crowded.4. P. compacta. 

Fronds bipinnate or partly tripinnate. 
Fronds 2 to 5 times as long as broad; common. 

Pinnules mucronate, all sessile or nearly so, some of the lower replaced by 
a cluster of 3 sessile pinnules.5. P. ornithopus. 

Pinnules obtuse or emarginate, the lateral sessile or nearly so, the terminal 
ones with long petiolules.6. P. andromedaefolia. 

Fronds roundish in outline, nearly as broad as long; pinnules linear, acute at 
both ends; rare.7. P. densa. 

1. P. bridgesii Hook. Bridges Cliff-brake. Fig. 15. Plants 4 to 5 (or 10) 

in. high; stalks densely tufted, copper-color; fronds pinnate, 2 to 4% in. 
long; pinnules many, roundish-ovate or suborbicular, 2 to 4% or 6 lines long, 
the lower shortly stalked, the upper sessile.—Clefts of dry exposed rocks, 
6000 to 11,000 ft.: Sierra Nevada from Tulare Co. to Sierra Co.; n. to Ore. 

2. P. breweri Eat. Sierra Cliff-Brake. Fig. 16. Plants very densely 
tufted, 3 to 6 (or 8) in. high; rootstocks densely dark red-scaly, as if tornen- 
tose, the scales attenuate, linear-filiform and very rusty; stalks red-brown; 

Jepson, Manual, pp. 1-32, Nov. 27, 1925. 



FERN FAMILY 33 

17. Pellaea 
brachyptera 

Baker: 
pinna x 1. 

fronds simply pinnate, l1/^ to 4 in. long; pinnae deeply 2-parted, 
rarely 3-parted, the divisions ovate to oblong-lanceolate, 5 to 7 
(or 10) lines long; veins freely forking.—Under rocks, high 

" Sierra Nevada, 7000 to 11,000 ft., from Tulare Co. to Placer Co., 
thence to Siskiyou Co.; Panamint Mts.; White 
Mts.; Nev. to Ida. 

3. P. brachyptera Baker. Fig. 17. Plants loosely 
tufted, 6 to 9 in. high; rootstocks densely scaly, 
almost as if rusty tomentose with very slender 
denticulate red-brown scales; stalks red-brown; 
fronds linear, 3 to 5 in. long, bipinnate, the 3 to 6 
pairs of pinnules densely crowded on the short 
rachises; pinnules linear, 3 or 4 to 6 lines long, 

p .. the margins indexed to the midrib in fertile fronds.—Rocks, mon¬ 
brewer! Eat.; tane, 4000 to 8000 ft., from Plumas Co. to Siskiyou Co. and 
frond x y2. Trinity Co.; n. to Ore. 

4. P. compacta Max. Fig. 18. Tufted, glabrous, 5 to 7 in. 
high, evergreen; stalks brown; fronds lanceolate, bipinnate, 3 to 
5 in. long; pinnae oblong to ovate, 4 or 6 to 12 lines long; pin¬ 
nules 3 or 6 to 10 pairs, sessile, closely set but not crowded, 
oblong, mucronate, 1% to 2 lines long, spreading at right angles 
or slightly curved upward, their reflexed or indusial margin 
strongly inrolled, denticulate.—Dry slopes or flats, montane, 5000 
to 6000 ft., Sierra Nevada from Tuolumne Co. southw.; Pana¬ 

mint Mts.; San Gabriel Mts.; San Bernardino Mts.; 
San Jacinto Mts. lg peIlaea 

5. P. ornithopus Hook. Bird’s-foot Fern. Fig. compacta 

19. Plants loosely tufted, 7 to 12 (or 17) in. high, Max.; pinna 

evergreen, dry and brittle; stalks rigidly erect, x 1* 
wiry, mahogany color; fronds bipinnate or partly tripinnate, 
oblong- or deltoid-lanceolate, bluish or lead-color, 5 to 9 or 14 
in. long; pinnae oblong to linear, with about 3 to 5 (or 8) 
pairs of pinnules; pinnules oblong, mucronate, 1% to 2 lines 
long, sessile or nearly so, spreading at right angles to the 
rachis, or the lower pairs commonly replaced by secondary 
pinnae of 3 pinnules, these clusters of 3 resembling the print 
of a bird’s foot.—Driest rocky points and gravelly or bare 
ledges in the foothills, common, 400 to 4000 (or 5000) ft.: 
Coast Ranges from Mendocino and Glenn Cos. to San Luis 
Obispo Co.; Sierra Nevada foothills from 

Hook.^pinna Butte Co. to Tulare Co.; Panamint Mts.; w. 
Mohave Desert; coastal S. Cal.; s. to L. Cal. 

Sometimes called Tea Fern; also Poison Fern and Black 
Fern, since causing death to sheep. (P. mucronata Eat.) 

6. P. andromedaefolia Fee. Coffee Fern. Fig. 20. 
Plants very loose or open, 10 to 22 in. high, evergreen; 
stalks straw-color, slightly chaffy; fronds 4 to 7 in. long, 
bi-pinnate or partially tri-pinnate; pinnae with 3 to 5 
pairs of pinnules or the lower one or two pairs replaced 
by secondary pinnae of 3 pinnules; pinnules oblong, 
obtuse, 2 to 5 (or 6) lines long, the lateral sessile or 
nearly so, the terminal one with a long petiolule.— 
Rocky soil in the foothills, 1000 to 4000 ft.: cismontane 
S. Cal.; Coast Ranges n. to Mendocino Co.; Sierra 
Nevada foothills (Tulare Co. to Amador Co.); Marys¬ 
ville Buttes; s. Ore. Also called Sheep Fern, the wiry 
stalks breaking into needle-like pieces when eaten by 
sheep and penetrating the intestines, just as in the case 
of the Black Fern. 

7. P. densa Hook. Oregon Cliff-brake. Fig. 21. 20. Pellaea anarome- 

Plants loosely tufted, 4 to 6 in. high; stalks subfiliform pinnsrx 1°!' 

19. Pellaea 
ornithopus 
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or slender, mahogany color; fronds deltoid- or 
roundish-ovate, closely tripinnate, % to 2 in. long; 

pinnules linear, acute at both ends, mucronate, 
ascending, 3 to 3V2 lines long.—Rare, high Sierra 
Nevada from Tulare Co. to Nevada Co., 6000 to 
8500 ft., sometimes in cool canons as low as 2000 ft.; 
nw. Mendocino Co. (Leggett Valley); n. to B. C., 
e. to Wyo. (Cryptogramma densa Diels. Cheilanthes 
siliquosa Max.) 

9. CRYPTOGRAMMA E. Br. 

Eather small ferns with densely clustered stalks 
and chaffy rootstocks. Leaves bi- to tri-pinnate, 
glabrous, of 2 kinds, the fertile taller than the 
sterile. Sori oblong or roundish, soon confluent. 
Indusium continuous, formed of the reflexed mar¬ 
gins of the pinnule, these meeting at the midrib, at 
length opening out flat. (Greek cryptos, hidden, and 

gramme, line, referring to the concealed sori.) 

1. C. acrostichoides E. Br. Bock Brake. Fig. 22. 
Leaves ovate, 2 to 3 (or 5) in. long; sterile leaves 
with narrowly winged rachises, the pinnules ovate, 
crenate or slightly incised; fertile leaves with the 
rachises scarcely winged, the pinnules linear, 3Y2 to vyy 
5 (or 8^) lines long.—Eocky places, high montane, 
6000 to 10,000 ft.: San Bernardino Mts.; Sierra 
Nevada and n. to Modoc Co.; high North Coast 
Eanges in Humboldt Co.; n. to Wash, and Unalaska. 

21. Pellaea densa 
Hook.; frond x 1. 

22. Cryptogramma acros¬ 
tichoides R. Br.; a, fertile 

pinna; b, sterile pinna. 
x y2. 

10. LOMARIA Willd. 

Tufted ferns with short thick very chaffy erect 
rootstocks and simply pinnate or pinnatifid leaves. Leaves of 2 kinds, the 
sterile with broad foliaceous pinnae, the fertile with very narrow pinnae. 
Sori in a continuous band, one on each side of and parallel to the midrib of 
the fertile pinnae (but nearer the margin than the midrib), covered till 
mature by an elongated marginal or sub-marginal indusium. (Greek loma, 
a hem or edge, referring to the indusium.) 

1. L. spicant Desv. Deer Fern. Fig. 23. Leaves erect, glabrous, the 
sterile ones nearly sessile or on short stalks, lance- 
linear, % to 2 or 3 ft. high, pinnatifid to the 
rachis, the pinnae numerous, closely placed, oblong 
or oblong-linear, acute or obtuse, often upwardly 
falcate, % to l1/^ in. long; fertile leaves taller than 
the sterile, more erect, long-stalked, pinnate, the 
pinnae less crowded, very narrowly linear, sessile 
by a suddenly dilated base; mature sporangia 
nearly covering the back of the pinnae.—Eedwood 
belt from Santa Cruz Co. to Del Norte Co.; rare in 
the Sierra Nevada (Eldorado Co., along alpine 

streams); n. to Alas.; Eur., Asia. Eaten by deer in the spring. 

23. Lomaria spicant Desv. 
Segments of sterile (a) 
and fertile (b) fronds, 

x %. 

11. WOODWARDIA Sm. 

Large ferns with ample pinnate leaves. Eootstocks stout, very densely 
chaffy with rusty-brown scales. Sori oblong-linear, forming a chain-like row 
each side of the midribs of the segments. Indusium convex, fixed by its 
outer margin to the veinlet, free on the inner side. (T. J. Woodward, Eng¬ 
lish botanist.) 

1. W. radicans Sm. Chain Fern. Fig. 24. Leaves long-stalked, standing 
in a circle, 4 to 6 or 8 ft. high, oblong-ovate in outline; pinnae oblong-lance¬ 
olate, deeply pinnatifid, 6 to 11 in. long, their segments lanceolate, slightly 
falcate, spinulose-serrulate or sometimes pinnatifid.—Springy spots where 
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there is all-the-year seepage, foothills and mostly lower 
altitudes in the mountains, 100 to 4500 (or 8000) ft., almost 
throughout Cal., but not frequent in the Sierra Nevada 
(Yosemite, Little Chico Creek); Mex., S. Am., Afr., Asia. 
(W. spinulosa Mart. & Gal.) 

12. ASPLENIUM L. Spleenwort 

Medium-sized ferns. Fronds in ours once pinnate, the 
veins free. Sori oblong or linear, straight, obliquely seated 
(i. e. oblique to midvein), distinct. Indusium fixed length¬ 
wise by one edge to the upper (inner) side of the fertile 
vein. (Greek a, without, and splen, spleen, the herbage once 
used in medicine.) 

1. A. trichomanes L. var. vespertinum (Max.) Jepson n. 
comb. Dwarf Spleenwort. Leaves tufted, evergreen, the 
stalks % to 1% in. long; fronds once pinnate, linear in out¬ 
line, 2 to 4y2 in. long; pinnae subsessile, oblong to ovate, 3 
to 3% lines long; sori 3 to 7 on each segment.—Under 
boulders, cismontane S. Cal. (San Bernardino, Millard’s 
Canon, Pasadena, Pala, Potrero grade, Witch Creek). 

24. Woodwardia 13. ATUYRIU1V1 Roth 

rapinnax^1,'* Medium-sized ferns. Fronds bi- or tri-pinnate. Sori oblong 
or linear, often curved, seated obliquely on the midvein. 

Indusium fixed as in Asplenium. (Greek a, privative, and thu- 
rium, shield, the application uncertain.) 

1. A. filix-foemina (L.) Roth var. californicum Butters. 
Lady Fern. Fig. 25. Leaves in large clumps, 2 to 4 ft. high; 
fronds ovate or lance-ovate, 1 to 2 y2 ft. long, mostly 6 to 10 
in. broad; pinnae oblong-acute or oblong-lanceolate; pinnules 
oblong, acute, pinnatifid with the lobes toothed at apex, 6 to 
14 lines long; sori oblong to oval; indusia toothed or ciliate on 
the free edge.—Moist usually shady places in the mts., 4000 
to 8000 ft. (San Bernardino Mts.; Sierra Nevada and n. to 
Modoc and Siskiyou Cos.), or along the coast (Santa Barbara 
Co. to Humboldt Co.); e. to Ida. and Col., s. to Mex.; Eur., 
Asia. Very variable in leaf form. Yar. angustum (Willd.) 
Farwell. Fronds narrow (2y2 to 3 or 4 in. wide), the pinnae 
ascending or curved upward.—San Mateo Co.; Lake Co.; Siski¬ 
you Co. Var. sitchense Rupr. Swamp Fern. Fronds mostly 
very large and broad; pinnules narrowly lanceolate, revolute; 
sori roundish.—Monterey Coast; San Francisco; lower Klamath 
River; n. to Alas. 

25. Athyrium 

14. POLYSTICHUM Roth filix-foemina 
Roth var. cah- 

Leaves tufted at the end of a stout rootstock, firm or coria- fornicmm But- 

ceous, evergreen, pinnate or bipinnate. Stalks and rachises 
scaly. Pinnae often with a strong lobe at base on the upper 
side. Sori round. Indusium peltate, that is, fixed centrally. (Greek polus, 
many, and stichos, row, the sori in some species many-ranked.) 

ters; pinna 
x y2. 

Large plants; teeth of the pinnae or pinnules spine-tipped. 
Fronds simply pinnate. 

Fronds scarcely stalked, linear-lanceolate; Nevada Co. to Siskiyou Co. 
1. P. lonchitis. 

Fronds long-stalked, lanceolate; throughout the state.2. P. munitum. 
Fronds bipinnate or bipinnatifid. 

Pinnae with many distinct or nearly distinct pinnules or segments; coastal. 
3. P. aculeatum. 

Pinnae with a basal pair of distinct segments; inner mts.4. P. scopulinum. 
Small plants; teeth of the frond segments not spine-tipped; Siskiyou Co.. . .5. P. lemmonii. 

1. P. lonchitis (L.) Roth. Holly Fern. Fig. 26a. Stalks cespitose, very 
scaly, short (U> to 1% in. long); fronds evergreen, subcoriaceous, linear or 
nearly so, acute, pinnate, 6 to 20 in. long, 1% to 2y2 in. wide; pinnae numer- 
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ous, closely set, oblong, falcate, acute, cuspidate-serrulate, % to 1*4 iu. long, 
cuneate at base on the lower side, truncate on the upper with a single strong 

lobe or auricle; lowest pinnae symmetrically 
triangular; sori in 2 rows on the pinnae and 
the auricle; indusium orbicular, attached by 
the center.—Castle Lake, Nevada Co.; Long 
Lake, Plumas Co.; Castle Lake, Siskiyou Co.; 
n. to Alas., e. to Colo, and Nova Scotia; Eur., 
Asia. 

2. P. munitum Presl. Sword Fern. Fig. 26b, 
c. Plants in heavy stools, 1% to 5 ft. high, ever¬ 
green; stalks with brown lanceolate or subu¬ 
late scales; fronds lanceolate, simply pinnate, 
% to 2% ft. long; pinnae linear-acuminate, 
nearly sessile, auricled on the upper side at 
base and obliquely truncate on the lower, ser¬ 
rate with incurved spinulose teeth, l1/* to 21/o 
in. long, all or only the upper fertile; sori 
abundant, at length confluent.—Stony slopes 

or marshy flats in the hills and mountains throughout the state, 100 to 7000 
ft., quite common. Yar. nudatum (Eat.) Gilbert. Fronds small (6 to 8 

in. long), the stalks scaly only below; pinnae remote, oblong-oval, lobed or 
slightly auricled on the upper side at base; sori scanty, confined to the ends 
of the highest pinnae.—Sierra Nevada from Nevada Co. to Mariposa Co. 
Var. Imbricans (Eat.) Max. Small; rachis and stalk naked, but the stalk 
very chaffy at base; pinnae crowded, ascending-imbricated, cuspidate-tipped; 
sori confined to the upper pinnae.—Mendocino Co.; Plumas Co.; Yosemite. 

26. a, Polystichum lonchitis Roth, 
pair of pinnae; b, P. munitum 
Presl, pinna, usual form; c, pair 

of pinnae smaller form, x %. 

3. P. aculeatum (Swz.) Both. Bristle Fern. Fig. 27 a, b. Tufted ferns 
1 to 3 ft. high; stalks densely scaly at base; fronds oblong-lanceolate, bi- 
pinnatifid, % to 2Y3 ft. long; pinnae closely set, linear- to oblong-lanceolate, 
pinnatifid nearly or quite to the midrib, 1% to 4 in. long, the basal segment 
or pinnule on the upper side much more pronounced; pinnules rather crowded, 
ovate, incised, sessile, 5 to 9 
lines long, the teeth bristle- 
tipped; sori 4 to 15 to each 
segment in 2 rows, distinct or 
confluent. — Near the coast 
from the Santa Cruz Mts. to 
Mendocino Co. Var. dudleyi 

(Max.) Jepson n. comb. Pin¬ 
nules separated, distinctly 
short-stalked, mostly auricled, 
slightly incised, the basal one 
largest and again pinnatifid; 
under surface chaffy-fibrillose. 
—Santa Cruz Mts. Yar. cali- 

f6rnicum (Eat.) Jepsonn. comb. 
Fig. 27c. Fronds pinnate, 
the pinnae slightly incised 
above the middle, more and 
more deeply cut below, but 
their segments not distinct, 
sessile by a broad base.—Santa or, ^ , , , _ , A.. 
n n 4. nr t • r* ,27 .a, Polystichum aculeatum Roth, upper fertile 
Lnuz Co. to Mendocino Co. and pinna; b, lower sterile pinna; c, var. californicum 
n. to Mt. Eddy. Jepson, pinna, x V2. 

4. P. scopulinum (Eat.) Max. Fig. 28. Similar to no. 3; stalks very short; 
fronds partially bipinnate, 6 to 10 in. long, 1% to 2 in. wide; pinnae ovate 
or oblong-ovate, rather obtuse, 7 to 9 lines long; upper pinnae spinulose- 
serrulate, not incised or divided but often with a marked lobe or tooth on 
the upper side at base; lower pinnae with a pair of distinct pinnules at base, 
the upper or main part of the pinna incised or serrate.—Montane, 6000 to 
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6500 ft.: Snow Canon, San Bernardino 
Mts.; Nelson Creek, Plumas Co.; Mt. 
Shasta; also Garberville, Humboldt Co., 
1500 ft.; Utah to Wash. & Ida. 

5. P. lemmonii Underw. Shasta Fern. 

Stalks 1^4 to 2 in. long, this and the rachis 
more or less brown scaly; fronds linear, bi- 
pinnatifid, 5 to 6*4 in. long, about 1 in. 
wide; pinnules ovate, 6 to 7 lines long, 
pinnatifid, the segments ovate or oval, 
sparingly incised or crenate, 3 lines long; sori on the upper pinnae; indusia 
large and often imbricated—Mt. Shasta and Mt. Eddy; n. to Wash. 
(Aspidium mohrioides Eat.) 

15. ASPIDIUM Swz. Shield Fern 

Mostly large ferns. Leaves membranous, much dissected. Sori round. 
Indusia orbicular-cordate or reniform, seated on the midvein or along the 
sinus. Veins free or the lowest united. (Greek aspidion, a small shield, 
referring to the indusium.) 
Fronds pinnate, the pinnae pinnately parted into regular lobes. 

Segments or lobes of the pinnae more or less falcate or upcurved. 
Lowest pinnae gradually reduced to mere lobes; Sierra Nevada. .1. A. nevadense. 
Lowest pinnae little shorter than those above; S. Cal.2. A. patens. 

Segments of the pinnae obtuse or even truncate; San Bernardino Mts.. .3. A. filix-mas. 
Fronds bi- or partly tri-pinnate. 

Sori in 2 regular rows on the pinnules; margin of indusium glandular. .4. A. rigidum. 
Sori not in regular rows on the pinnules; indusium not glandular. .5. A. spinulosum. 

28. Polystichum scopulinum Max.; 
pair of lower pinnae showing pair of 

pinnules at base x 1. 

1. A. nevadense Eat. Sierra Water Fern. Fig. 29. Plants forming tufts, 1 
to 2 (or 3) ft. high; stalks short (1 to 2 in.) ; fronds membranous, lanceolate; 

pinnae sessile, linear-lanceolate, deeply pinnatifid, 1 to 3 in. 
long, the lowest pairs distant and much reduced; lobes of the 
pinnae crowded, oblong-acute, upcurved, lightly resinous- 
sprinkled beneath, 2 to 3 lines long, the lowest much longer 
than the others; sori borne on either side the midvein of the 
lobes but near the margins; indusium minute.—Along streams, 
mostly higher altitudes, Sierra Nevada from Madera Co. to 
Plumas Co. and Siskiyou Co.; n. to Ore. (Dryopteris oregana 
C. Chr.) 

2. A. patens Swz. Southern Wood Fern. 

Fig. 30. Plants 1 to 3 ft. high, the rootstock 
thick, bearing several leaves at the end; leaves 
1 to 4 ft. long, the rachis pubescent; fronds 
thin-coriaceous, pinnate, thinly pubescent be¬ 
neath; pinnae linear-acuminate, 2 to 6 in. 
long, regularly incised with upwardly curved 
acute lobes, the apex caudate-attenuate and 
merely serrate or entire.—S. Cal. (Santa Bar¬ 
bara; Eaton Canon, Los Angeles; Tahquitz 
Canon, Mt. San Jacinto); L. Cal. to Fla. 

3. A. filix-mas (L.) Swz. Male Fern. Plants 
forming a tuft, 1 to 3 ft. high; fronds mem¬ 
branous, broadly oblong-lanceolate to oblong, 
pinnate, % to 2 ft. long; pinnae lanceolate- 
acuminate to oblong-lanceolate, mostly short- 
stalked, pinnatifid more than half way to 
the midrib, or the uppermost pinnae merely 
toothed, 2 to 4 in. long; segments broadly 

oblong, mostly serrulate at the obtuse or truncate apex, the 
basal ones symmetrical; sori 1 to 4 on each segment, seated 
nearer the midvein than the margin.—Known in Cal. only 
from Holcomb Valley, San Bernardino Mts., 8000 ft.; all con¬ 
tinents except Australia. 

4. A. rigidum Swz. var. argutum Eat. California Wood patentswz.T 

Fern. Fig. 31. Plants in tufts, evergreen, about 1 to 2% ft. pinna x l. 

29. Aspidium 
nevadense Eat. 

pinna x 1. 
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high, the stalks very chaffy; fronds subcoriaceous, ovate- 
lanceolate, bipinnate, 10 to 18 in. long (4 or) 6 to 10 in. wide; 
pinnae lanceolate or oblong-lanceolate, acuminate, 2 to 4^4 
in. long, sessile by a narrow or mostly a broad base; pinnules 
oblong, mostly obtuse, incised or doubly serrate, cuspidate¬ 
toothed, 5 to 7 lines long, the lower basal one usually with a 
semicordate base; sori in 2 rows on the pinnules; indusia 
orbicular, the margin minutely glandular.—Half-moist stony 
woods or half-shady slopes in the mountains, 500 to 5000 ft., 
rather common: San Diego Co. to the San Bernardino Mts. 
and San Gabriel Mts.; Santa Barbara Isis.; Sierra Nevada; 
Coast Banges (most common in the fog belt); n. to B. C. 

5. A. spinulosum (Mull.) Swz. var. dilatatum Hoffm. Com¬ 

mon Wood Fern. Fig. 32. Plants 1 to 1^ or 3 ft. high; 
scales of stalks large; fronds subcoriaceous, broadly ovate 
or triangular-ovate, bipinnate or partly tripinnate, about 1 to 
2 ft. long, 5 to 15 in. wide; secondary rachises obscurely 
wing-margined; pinnae lanceolate or linear-lanceolate or the 
lower pairs triangular; pinnules oblong-ovate, acute, pinnat- 
ifid, spinulose-serrulate, 4 to 9 (or 12) lines long; sori small, 
borne on the back of the free veins; indusium delicate, round- 
reniform.—Near the coast on fallen logs in the shade of 

dense woods, from Marin Co. (Bear Valley) to Humboldt Co. (Alton); n. to 
Alas., e. to N. Eng. 

16. WOODSIA B. Br. 

Small tufted ferns. Sori round, seated on the back of the free veins. 
Indusium very delicate, sometimes evanescent, fixed to the receptacle under 
the sorus and in ours concealed by it, stellately and often very deeply divided 
so as to make irregular lobes or a fringe, or reduced to a few hairs. (Joseph 
Woods, English botanist.) 
Leaves glabrous, bright green.1. W. oregana. 
Leaves finely glandular-puberulent, dull green.2. W. scopulina. 

1. W. oregana Eat. Leaves glabrous, lance-oblong 
in outline, pinnate, 5 to 9 in. long, the sterile ones 
shorter than the fertile; pinnae many, oblong-ovate, 
5 to 12 lines long, deeply pinnatifid into toothed 
lobes; sori submarginal, sometimes covered by the 
reflexed teeth of the lobes; lobes of the indusium 
hair-like.—San Bernardino Mts.; n. Sierra Nevada, 
4000 to 5000 ft., from Sierra Co. to Lassen Co. and 
Modoc Co.; n. to Ore. 

2. W. scopulina Eat. Similar to no. 1; stalks, 
rachis and lower surface of leaves furnished with 
scattered slender hairs and stalked glands; leaves 
lanceolate in outline, finely glandular; lobes of the 
indusium broader at base.—Exposed rocks, 4000 to 
9000 ft., infrequent: Sierra Nevada from Tulare Co. 
to Sierra Co. (Mt. Silliman; South Fork San Joaquin 
Biver; Yosemite; Mono Pass); Providence Mts.; n. 
to the Modoc lava beds; far n. to B. C., e. to Ariz. 

17. CYSTOPTERIS Bernh. 

Delicate ferns with small leaves. Leaves bi- or 
tri-pinnate or bipinnatifid. Sori rather small, seated 
on the back of the free veins, covered when young 
with a delicate hood-like indusium attached by a broad base to the veinlet 
on the inner side, soon thrown back by the ripening of the sporangia and 
becoming somewhat cleft or jagged. (Greek kustis, bladder, and pteris, fern, 
the indusium inflated.) 

1. C. fragilis (L.) Bernh. Bladder Fern. Fig. 33. Leaves oblong-lance¬ 
olate, bipinnate, 4 to 14 in. long; pinnae ovate-lanceolate, pinnate or pinnat- 

32. Aspidium spinulosum 
var. dilatatum Hoffm.; 

primary pinna x Vz . 

31. Aspidium 
rigidum var. 

argutum Eat.; 
pinna x %. 
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ifid, the pinnules pinnatifid or incised, sessile by a narrow 
or more commonly a broad base.—Wet rocks or stony 
stream banks: high mts. of S. Cal. 5000 to 8500 ft.; Sierra 
Nevada (2000 to 10,000 ft.); Coast Ranges (700 to 6000 
ft.) from the Santa Cruz Mts. to Siskiyou Co.; White 
Mts. (10,300 ft.) of Inyo Co.; n. to Unalaska; cosmop. 

SALVINlACEAE. Salvinia Family 

Small floating plants with dorsiventral stems, the two 
rows of leaves borne on the upper side, the roots on the 
lower. Sporocarps borne 2 or more on a common stalk, 
each 1-celled and having a central simple or branched 
receptacle which bears sporangia, some sporocarps con¬ 
taining macrosporangia with solitary macrospores, others 
containing microsporangia with many microspores. 

1. AZOLLA Lam. 

Stems pinnately branched, covered with minute imbri¬ 
cated 2-lobed leaves. Sporocarps borne in pairs on the 
under side. (Origin of name doubtful.) 

1. A. filiculoides Lam. Duckweed Fern. Moss-like plant, 
often reddish, the stems 3 to 12 lines long; leaves ovate, about % line long.— 
Quiet waters, commonly gregarious and often covering considerable surfaces, 
scattered throughout the state, 500 to 1000 ft.: Willow Creek Valley, Modoc 
Co.; Greenwood, Mendocino Co.; San Francisco; Lagrange, Stanislaus Co.; 
Miramonte, Kern Co.; Inyo Co.; San Bernardino; Ramona; Grapevine Spr., 
e. of Warner Pass, San Diego Co. Also S. Am. 

MARSILEACEAE. Marsilea Family 

Small perennial herbs with the slender creeping rootstock rooted in mud 
and with long-petioled leaves. Sporocarps borne on peduncles which arise 
from the rhizome, and containing both macrospores and microspores. 

Leaves with cuneate or fan-shaped leaflets; sporocarps ovoid or bean-shaped. 1. Marsilea. 
Leaves filiform; sporocarps globose.2. Pilularia. 

1. MARSlLEA L. 

Aquatic. Leaves with 4 leaflets at apex of the long petiole, circinnate when 
young. Peduncles arising from the rhizome near the base of the petiole, bear¬ 
ing the sporocarps in pairs or solitary. Sporocarps with 2 teeth near the base, 
its cells arranged in 2 vertical rows; on germination a gelatinous worm-like 
mass emerges bearing a large number of sporangia somewhat pinnately 
arranged. (Aloysius Marsigli, early Italian patron of botany.) 

1. M. vestita H. & G. Clover Fern. Leaflets broadly cuneate, entire, 
usually hairy, 2 to 7 lines long; peduncles short, bearing a solitary sporocarp; 
upper tooth longest, acute, the lower obtuse.—Eagle Lake; Chico; Yuba Co.; 
Lemon Cove; Visalia; Ramona; Cuyamaca. 

2. pilulAria l. 

Aquatic. Leaves needle-like. Peduncles short or almost none, borne in the 
axils of the leaves. Sporocarps longitudinally 2 to 4-celled, the cells with 
parietal placentae that bear on the upper portion microsporangia and on the 
lower portion macrosporangia containing solitary macrospores. (Latin pilula, 
a little ball, alluding to the shape of the fruits.) 

1. P. americana A. Br. Pill-wort. Leaves 1 in. long; sporocarps about 1 
line broad, 3-celled, attached by the side to a short peduncle.—Rain pools on 
the mesas, Santa Barbara to San Diego. 

EQUISETACEAE. Horse-tail Family 

Rush-like often branching plants with running rootstocks. Stems jointed, 
in ours hollow with solid nodes and sheaths at the joints, the fertile stems 
terminated by a cone-like spike composed of shield-shaped stalked scales 
bearing the sporangia beneath. Spores all alike. 
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1. EQUISETUM L. Horsetail 

Rootstocks perennial, jointed, branched, the roots in whorls from the 
nodes, annual. Stems usually erect, regularly striated or ridged, the stomata 
borne in the grooves in rows; internodes with a large central air-passage 
and with smaller air-passages (vallecular canals) beneath the grooves and 
smaller ones (carinal canals) beneath the ridges. Leaves much reduced, 
simple, united into a sheath at the nodes, their tips thinner and prolonged 
into teeth. (Latin, equus, horse, and seta, bristle.) 

Spikes tipped with a rigid but often bluntish point; above-ground stems perennial (ever¬ 
green), tall and rigid, usually without whorls of branches; stomata commonly 
in single rows; teeth of the sheaths short, deciduous, leaving a cleancut upper 
border. 

Sheaths short-cylindric, appressed, not widened above; stems rough... 1. E. hyemale. 
Sheaths widened upwards so as to appear more or less funnel-shaped; stems smooth. . 

2. E. laevigatum. 

Spikes rounded or merely acute at apex, without a rigid point. 
Above ground stems all alike, green; teeth of the sheaths short. 

Fertile stems usually not branched but sometimes with whorls of minute branches; 
stems very rough with cross bands of silex.3. E. funstonii. 

Fertile stems branched, usually with numerous whorls of branches; stems not 
roughened with cross bands of silex.4. E. palustre. 

Above ground stems of two kinds, the sterile ones green and with whorls of numerous 
branches, the fertile brown and simple, withering after the spores are shed; 
teeth of the sheaths % to as long as the sheath itself. 

Sterile stems 2 to 7 ft. high, the branches several-angled, terete; fertile stem 
1 to 1% ft. high, robust; spike 2 to 3 in. long, its axis hollow. 

5. E. telmateia. 
Sterile stems mostly 1 to 1 V2 ft. high, the branches sharply 3 or 4-angled; fertile 

stem 4 to 7 in. high; spike 1 to 1% in. long, its axis solid. 
6. E. arvense. 

1. E. hyemale L. var. californicum Milde. Common Scouring-rush. Stems 
stout, stiffish, evergreen, rough, 8 to 34-furrowed, 2 to 4 ft. high, simple or rarely 
with a few short and occasionally fertile branches; ridges with two indis¬ 
tinct lines of tubercles; grooves with a single row of stomata on each side; 
sheaths rather long, cylindric, appressed, commonly marked with a black 
girdle at base and top and separated by an ashy band; leaves with a deep 
central groove, obscurely 4-carinate; teeth long and fiexuous, brown, soon 
deciduous; spikes narrowly white-bordered.—Uncommon, Berkeley, Sacra¬ 
mento. Var. robustum (A. Br.) A. A. Eat. Stems of one kind, unbranched 
or sometimes with short branches the second year, the ridges with one row 
of tubercles; sheaths whitish, Vt to Y2 in. long, with a broad black band 
below and a narrow or penciled black band above just at the base of the 
deciduous teeth; leaves usually 3-carinate; spike ovate, about Y2 in. long.— 
By streams and in marshy places in the hills and mountains: Coast Ranges, 
100 to 2500 ft., from Humboldt Co. to S. Cal., 2500 to 5000 ft. (E. robustum 
A. Br.). Var. intermedium A. A. Eat. Stems 1 to 4 ft. high, 1 to 4 lines in 
diameter; sheath segments keeled below the middle, often centrally grooved 
above.—Mendocino Co. Var. herbaceum A. A. Eat. Cespitose, 3 to 10 in. 
high, the stems % to 1 line in diameter; sheaths elongated and very wide- 
spreading.—Tulare and Kern Cos. 

2. E. laevigatum A. Br. Stems slender, 1 to B/2 ft. high, commonly un¬ 
branched, pale green, mostly smooth, 10 to 30-furrowed, the stomata in a 
single regular row on each side of the ridges; sheaths 4 to 6 lines long, 
widened upwards, the tips of the teeth deciduous, the persistent base form¬ 
ing a narrow black and white limb to the sheath; spikes 5 to 12 lines long.— 
Sierra Nevada; n. to B. C., e. to Va. 

3. E. funstonii A. A. Eat. Stems slender, very rough, 10 to 30-grooved, IY2 

to 6 ft. high, the ridges with many transverse bands of silex; fertile stems 
with a whorl of small sterile branches at base; sheaths 3 to 5 lines long, the 
margin with a narrow black band and strongly incurved in age; spikes 
slender, 6 to 14 lines long.—Damp or dry soil, often in partial shade: the 
most common species in cismontane S. Cal.. 1000 to 7000 ft.; n. to Monterey 
Co. and Inyo Co. Var. caespit6sum (A. A. Eat.) Jepson n. comb. Stems 3 to 
10 in. high, sometimes 100 in a cluster, very rough; teeth persistent, becoming 
white; leaves rounded on the back.—San Bernardino; San Diego. Var. nudum 
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(A. A. Eat.) Jepson n. comb. Stems 1 to 2 ft. high, erect, unbranched.—The 
common form of S. Cal. Var. ram6sum (A. A. Eat.) Jepson n. comb. Stems 
1 to 2 ft. high with whorls of branches developing at time of fruiting.—San 
Bernardino. 

4. E. palustre L. Marsh Horsetail. Stems slender, y2 to iy> ft. high, 
5 to 10-grooved, the grooves separated by narrow roughish wing-like ridges, 
the central canal very small; stomata abundant in the grooves; sheaths loose 
and somewhat dilated, the teeth whitish-margined; branches simple, few in 
the whorls; spike 1 in. long.—Wet places, San Mateo Co., only known locality 
in Cal.; distributed around the north temperate zone. 

5. E. telmateia Ehrh. var. braunii Milde. Great Horsetail. Fertile stems, 
white, smooth, succulent, 16 to 22-grooved, 1 to 1 y> ft. high, % to y2 in. in 
diameter; sheaths loose, whitish below, brownish above, 1 to 1% in. long, 
often longer than the internodes; internodes usually without stomata; 
spikes 2 to 3 in. long, y2 to % in. in diameter; sterile stems greenish, 20 to 
26 (or 40)-furrowed, 2 to 4 (or 7) ft. high; sheaths % to y2 in. long, whitish, 
the teeth brownish; branches numerous, simple, 3 to 6 in. long, the ridges 
rough.—Rich moist ravines: Coast Ranges; Amador Co. foothills; San Ber¬ 
nardino; San Diego Co. 

6. E. arvense L. Common Horsetail. Fertile stems simple, 4 to 7 in. high, 
internodes with stomata; sheaths 5 to 7 lines long, the teeth almost as long; 
spikes narrow, 1 to 1 y2 in. long; sterile stems green, rather slender, 1 to 1 y2 
ft. high, 10 to 15-furrowed, the stomata in 2 rows in the furrows, the sheaths 
loose, scarious, mostly distant, whitish, ending in about 12 brown teeth; 
branches numerous, long, mostly simple, solid, 4 (or 3)-angled, the sheaths 
of the branches 4-toothed.-—Sandy wet soil or in swamps, 3000 (or 1000) to 
8000 ft.: San Bernardino Mts.; Ventura Co.; Sierra Nevada., e. to the 
Atlantic, n. to the Arctic; Eur., Asia. Var. boreale (Bong.) A. A. Eat. 
Teeth of sheaths acute, black.—Berkeley. 

LYCOPODIACEAE. Club Moss Family 

Low moss-like evergreen perennial herbs. Stems elongated, often much- 
branched, densely crowded with leaves in 4 to 16 rows. Leaves lanceolate 
or subulate, 1-nerved. Sporophylls borne at or near the tips of the branches, 
similar to the leaves, the sterile portions of the stem passing gradually into 
the fertile portion without any break, or differing from the leaves, the sporo¬ 
phylls then collected into special apical cones. Sporangia all alike, borne 
singly in or almost in the axils of the sporophylls. Spores of one kind. 

1. LYCOPODIUM L. Club Moss 

Sporangia coriaceous, flattened, mostly reniform, 1-celled, 2-valved. (Greek 
lukus, wolf, and pous, foot, from a fancied resemblance to a wolf’s foot.) 

1. L. clavatum L. Running Pine. Stems 1 to 2 ft. long, creeping, with 
similar ascending branches; leaves subulate, 2 to 3 lines long, ascending or 
spreading; fertile branches ending in a slender peduncle (2 to 3 in. long), 
which bears 1 or 2 to 5 spikes; spikes 1 to 2 in. long.—Forming dense masses 
on trees, Humboldt Co.; n. to Alas., e. to N. Eng. Cosmop. Very rare in 
Cal., common beyond our borders. 

SELAGINELLACEAE. Selaginella Family 

Low moss-like herbs. Stems slender, branched, mostly prostrate and creep¬ 
ing. Leaves small and scale-like in 4 or more ranks, mostly imbricated and 
channeled dorsally, spinulose-ciliate. Fruiting spikes borne at the ends of 
the branchlets, often quadrangular, the bracts closely aggregated and re¬ 
sembling the leaves. Sporangia solitary in or near the axils of the bracts, 
minute, some containing 4 macrospores, the others filled with numerous 
microspores. 

1. SELAGINELLA Beauv. 

The only genus. (Latin selago, a plant resembling the savin tree, and ella, 

the diminutive.) 
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Plants erect or ascending, with roots only on the lower part; leaves bristle-tipped; Napa 
Co. to S. Cal.1. N. bigelovii. 

Plants trailing or creeping and forming pendent or prostrate spreading masses; stems 
commonly rooting throughout. 

Stems extensively trailing, yz to 2 ft. long; leaves spreading, bristle-tipped, or merely 
acute; North Coast Ranges.2. S. struthioloides. 

Stems creeping, shorter; leaves appressed or spreading in 2 planes. 
Leaves not bristle-tipped. 

Stems not dorsiventral, the leaves not curving toward the upper side; San 
Diego Co.3. S. bryoides. 

Stems dorsiventral, the leaves curving toward upper side of stem. 
Leaves of upper plane oval, obtuse; n. Cal.4. S. douglasii. 
Leaves all lanceolate, acute; Colorado desert.5. S. parishii. 

Leaves bristle-tipped. 
Bristles white or whitish; common.6. S. rupestris. 
Bristles yellowish-green; stems stout, closely branched, 1 to 2% in. long; 

Sierra Nevada.7. S. watsonii. 

1. S. bigelovii Underw. Stems slender, shortly branched, 2 to 8 in. high; 
leaves narrowly lanceolate, about 6-ranked, appressed-imbricate, 12 to 15- 
ciliate on either margin, tapering into a white awn; spikes mostly quad¬ 
rangular, 2 to 8 lines long, at the ends of short lateral branches; bracts ovate, 
otherwise like the leaves.—Exposed places and rock crevices, Mt. St. Helena 
to the Santa Lucia Mts. and s. to San Diego Co. 

2. S. struthioloides (Presl) Underw. Stems slender, widely trailing, the 
branches and branchlets often coiled like ostrich plumes; leaves linear-lance¬ 
olate, shortly 1 to 4-ciliate on either margin; spikes very slender, % to IV2 

in. long; bracts ovate-lanceolate, otherwise similar to the leaves; macro¬ 
spores lenticular, indistinctly netted on the basal side.—Del Norte Co.; n. 
to Ore. 

3. S. bryoides (Nutt.) Underw. Stems with the short branches and 
branchlets forming a close carpet which is ashen in age; leaves linear- 
lanceolate, acutish, pale green, loosely imbricated, the margins minutely 
spinulose-ciliate; spikes short, at the ends of the branches and branchlets, 
the ovate bracts densely clustered; macrospores honey-combed below with 
rope-like ridges, papillose above; microspores usually on separate spikes, 
spinulose.—Dry bare clay hills, San Diego Co. (S. cinerascens A. A. Eat.) 

4. S. douglasii (H. & G.) Spr. Stems 3 to 12 in. long, decumbent, the 
branches 2 to 6 in. long, bi- or tri-pinnately divided; leaves rigid, in 2 planes, 
those of the upper plane half as long as those of the lower, shortly pointed; 
spikes % to 1 in. long, quadrangular, the bracts deltoid-cuspidate, strongly 
imbricate.—Damp shades, n. Cal.; n. to B. C. (Lycopodium douglasii H. & G. 
L. ovalifolium H. & G.) 

5. S. parishii Underw. Plants prostrate, close-creeping, much-branched, 
the stems 2 to 4 in. long, the branches short; leaves broadly lanceolate, acute, 
brownish below, bright green above, conspicuously 6 to 20-ciliate on either 
margin, coiling over the stems when dry; spikes quadratish, 2 lines long, at 
the ends of short branches, the bracts similar to the leaves; macrospores 
yellow, globose, microspores orange-yellow, sphero-tetrahedral, long remain¬ 
ing united in tetrads.—Colorado Desert; s. to Mex. 

6. S. rupestris (L.) Spr. var. bolanderi (Hier.) Jepson 11. comb. Stems 
prostrate, cespitose, branching, not dorsiventral, scarcely 2% in. long; leaves 
linear-oblong, the margins 8 to 15-ciliate; spikes horizontal, at the ends of 
the branches, not over 2y2 lines long; bracts ovate-triangular, short acumi¬ 
nate, 10 to 20-ciliate; macrospores with more or less regular net-like thicken¬ 
ings of the membrane.—Mostly on rocks, Auburn, Placer Co. Var. hans^nii 

(Hier.) Jepson n. comb. Stems dorsiventral, prostrate, 1% to 2y2 in. long; 
leaves glaucous, linear-lanceolate, 6 to 12-ciliate on either margin, curving 
toward the upper side of the stem; spikes terminating the branchlets, 4% 
lines long; bracts ovate-triangular, acuminate, 25 to 30-ciliate on either 
margin; macrospores tetrahedral or globose with slight crown-shaped rings 
on the outer surface.—Lower altitudes, Sierra Nevada from Butte Co. to 
Fresno Co. Yar. fendleri Underw. Stems prostrate, loosely cespitose, rather 
remotely branched, 3 to 6 in. long; leaves lanceolate, 5 to 7-ciliate on either 
margin; spikes erect, 2y2 to 9 lines long, at the ends of the branchlets; bracts 
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ovate-triangular, 12 to 15-ciliate on either side, otherwise similar to the 
leaves; macrospores reticulate-tuberculate, with short prominent commissural 
ribs; microspores minutely puncticulate, the commissural side with radiate 
striae.—Mendocino and Sonoma Cos.; Col. to N. Mex. 

7. S. watsdnii Underw. Stems stout, creeping, l1/^ to 2 y2 in. long, spar¬ 
ingly short-branched; leaves thick, short-lanceolate, deeply channeled dor- 
sally, the margins with 4 to 9 cilia or none, the thickened tips ending 
abruptly in a short yellowish-green bristle; spikes sharply quadrangular, 6 to 
11 lines long; bracts ovate, otherwise similar to the leaves.—High n. Sierra 
Nevada; e. to Utah. 

ISOETACEAE. Quillwort Family 

Aquatic or marsh plants, with an extremely short unbranched corm-like 
stem, crowned with a tuft of rush-like or awl-like leaves. Sporangia of 2 
sizes, borne singly in the axils of the leaves, each containing only one kind of 
spore. Spores of 2 sizes and kinds, macrospores and microspores. 

1. ISOETES L. Quillwort 

Stem fleshy, very short and depressed, the under side bearing roots, the 
upper side bearing the leaves. Leaves at base dilated into a sheath with a 
groove, above rounded or somewhat angular, bearing a bast-bundle in the 
center and 4 or more in the periphery with 4 air-canals in the intervening 
area. Sporangia plano-convex, seated in the grooves at the base of the leaf 
and more or less covered by the velum (formed from the thin edges of the 
groove). Macrospores with an elevated ridge or equator about the middle, 
with 3 others (commissures) arising from this and meeting at the top of the 
upper hemisphere. Microspores obliquely oblong, triangular in section. (Greek 
isos, ever, and etas, green, the application uncertain.) 

Aquatic plants. 
Submerged, normally growing under water, only in unusually dry seasons coming 

above the surface; leaves quadrangular, without peripheral bast-bundles; 
velum incomplete. 

Stomata lacking; sporangia not spotted, covered with a narrow velum. 
Leaves 10 to 18, 2 to 3 in. long.1. J. lacustris. 
Leaves 5 to 10, V2 to 1 in. long.2. I. pygmaea. 

Stomata few. 
Sporangia orbicular to broadly elliptic, spotted, V2 to % covered by a 

broad velum.3. I. echinospora. 
Sporangia broadly oblong, mostly not spotted, with a narrow velum. 

4. I. bolanderi. 
Amphibious, partly emerged, submerged only in the earlier period of growth or 

temporarily. 
Velum partial; Coast Ranges and Sierra Nevada.5. I. howellii. 
Velum complete; San Diego.6. J. orcuttii. 

Terrestrial plants, maturing when entirely out of water; stomata abundant. 
Velum partial or almost wanting.7.1. melanopoda. 
Velum complete.8. I. nuttallii. 

1. I. lacustris L. var. paupercula Engelm. Stem bilobed; leaves obtusely 
quadrangular, acute but scarcely tapering, dark or olive-green; ligula trian¬ 
gular; macrospores marked with irregular ridges; microspores somewhat 
granulated.—Castle Lake, Mt. Shasta, 7000 ft. (I. occidentalis Henderson). 

2. I. pygmaea Engelm. One of the smallest species, the stout rigid bright 
green leaves rapidly tapering to a fine point, and with very short almost 
square epidermal cells; macrospores marked with minute warts; microspores 
brown, almost smooth.—Cold running water, e. slope of Mono Pass at 7000 ft. 

3. I. echinospora Dur. var. braunii Engelm. Bather small; leaves 13 to 15, 
soft, green or reddish-green, erect or spreading, 3 to 6 in. long, tapering, 
usually with stomata only towards tip; macrospores covered with broad 
retuse spinules; microspores smooth.—Cal. (acc. Britton); n. to Alas., e. 
to N. J. 

4. I. bolanderi Engelm. Small-sized; stem deeply 2-lobed; leaves 5 to 20 
(or 25), erect, soft, bright green, 2 to 5 in. long, tapering to a fine point, the 
stomata few; ligula triangular; macrospores marked wTith minute points and 
wrinkles; microspores usually spinulose.—Shallow mountain lakes or lake- 
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lets, Sierra Nevada, 5000 to 10,000 feet. Var. s6nnei Henderson. Leaves 
shorter, more rigid; macrosporangia almost orbicular, spotted with small 
dark spots; velum wide, covering % to % the sporangium.—Donner Lake. 

5. I. howellii Engelm. Medium-sized; leaves 10 to 25, bright green, 5 to 8 
in. long, with thick dissepiments; stomata always present; sporangia oval, 
spotted or unspotted, l1/* to 2y2 lines long, *4 to % covered by the velum; 
ligula subulate, equaling sporangium; macrospores rough with prominent 
rounded single or confluent tubercles.—Borders of ponds, Coast Banges and 
Sierra Nevada; n. to Ore. 

6. I. orcuttii Eat. Stem slightly trilobed, globose, 1 to 2 in. high; leaves 
6 to 15, triangular-winged at base; bast-bundles 2, weak; stomata none(?); 
ligula lunate or semi-circular; macrospores very small, polished, finely pitted 
and often sparsely mealy; microspores dark brown, spinulose.—Winter pools 
on mesas, San Diego Co. 

7. I. melanopoda J. Gay var. pallida Engelm. Stem subglobose, deeply 
bilobed; leaves 15 to 60, slender, stiff, erect, bright green, pale at base, (2 or) 
5 to 18 in. long; sporangia oblong, 2 to 5 lines long, spotted, % to % covered 
by the velum; polygamous; macrospores with depressed tubercles often con¬ 
fluent into worm-like wrinkles, or almost smooth; microspores spinulose.— 
San Diego; Upland; Monterey; Kaweah Eiver; s. to L. Cal., e. to Ill. 

8. I. nuttallii A. Br. Stem almost globose, trilobed, slightly grooved; 
leaves 20 to 60, 3 to 4 in. long, slender, bright green, with only 3 peripheral 
bast-bundles; sporangium oblong or oval; macrospores variable in size, 
densely covered with minute but prominent rounded warts or rarely almost 
smooth; microspores papillose, brown.—Banks of streams, Marin Co.; Ore. 
to Wash. 

Subkingdom SPERMATOPHYTA. Seed Plants 

Plants without distinct alternation of generations, the leafy plant (sporo- 
phyte) bearing ovules and stamens in which the gametophyte is extremely 
reduced or masked. Microspore or pollen grain typically transported through 
the air to the vicinity of the oosphere (or egg-cell) where it germinates 
and gives rise to a non-motile sperm. Fertilized oosphere developing into an 
embryo contained in the resting body or seed. 

Class 1. GYMNOSPERMAE. Cone-bearing Plants 

Cone-bearing trees or shrubs, all of ours evergreen; leaves needle-like, 
narrowly linear, awl-like or scale-like. Ovules and seeds borne naked on the 
surface of a scale; stamens and ovules in catkin-like clusters; sperm passing 
to the oosphere directly through the micropyle; embryo with 2 to 17 
cotyledons. 

PINACEAE. Pine Family 

Trees or shrubs. Leaves narrowly linear and alternate, or with bundles of 
needle-like leaves in the axils of scale-like (primary) leaves. Stamens and 
ovules in different catkins, usually on separate branches but always on same 
tree. Staminate catkins with numerous spirally arranged stamens, each bear¬ 
ing two pollen-sacs. Ovulate catkins with spirally arranged scales, each sub¬ 
tended by a distinct bract; ovules naked, 2 at the base of each scale on the 
upper side, maturing into seeds which commonly bear a wing derived from 
the surface tissue of the scale. Fruit a woody cone. 

Cones pendent or spreading, falling from the tree whole, the scales persistent. 
Leaves of 2 kinds, needle-leaves in fascicles of 1 to 5 and scale-leaves; cones maturing 

the second year, their bracts minute.1. Pinus. 
Leaves of 1 kind, linear; cones maturing in the first year, their bracts obvious. 

Bracts shorter than the scales; branchlets roughened by the persistent leaf bases. 
Leaves petioled, jointed on the woody base which is somewhat decurrent on 

the branchlet; trunk bark fissured or smoothish, not scaly. 
2. TSUGA. 
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Leaves sessile, jointed on the woody peg-like base which spreads at right 
angles to the branchlet; trunk bark marked by scars of deciduous 
scales.3. Picea. 

Bracts longer than the scales, notched at apex with a spear-like point in the 
notch; leaf-scars smooth; old bark very rough.4. Pseudotsuga. 

Cones erect on branch, maturing the first year, their scales falling separately; leaf-scars 
smooth.5. Abies. 

1. PiNUS L. Pine 

Trees with two sorts of leaves, the primary leaves thin and scaly or chaff¬ 
like, bearing in their axils needle-shaped leaves, in bundles of 1 to 5, which 
emerge from slender buds whose scarious scales sheathe the base of the 
cluster. Staminate catkins spreading, crowded in a whorl towards the base 
of the shoot of the same spring. O'vulate catkins erect, 1 to 5 in a sub¬ 
terminal whorl. Cones maturing in the second autumn, reflexed or pendulous, 
their scales woody, imbricated, the exposed portion (apophysis) often much 
thickened and bearing centrally an elevated scar or prickly boss (umbo). 
Cotyledons 4 to 17. (Latin name of the pine.) 

White Pines.—Cones subterminal, the apophysis of the cone-scale usually thin and un¬ 
armed; needles in 5s; wood light-colored, soft; chiefly high montane. 

Cones long-stalked, very long and slender when closed. 
Needles 1 to 3% in. long; cones 6 to 8 in. long.1. P. monticola. 
Needles 2 to 3 % in. long; cones 13 to 18 in. long.2. P. lambertiana. 

Cones with short stalks or almost none; needles 1 to 2 V2 in. long. 
Scales very thick at tip, not closely overlapping; cones subglobose, 1 to 3 in. 

long; subalpine.3. P. albicaulis. 
Scale-tips slightly thickened, rather closely overlapping; cones commonly long- 

ovate, 2 to 5 in. long; desert mts. chiefly.4. P. flexilis. 
Yellow Pines.—Cones subterminal, sessile or nearly so, the scales with a thick apophysis 

which is umbonate and armed with a prickle; needles in 5s, 3s, or 2s; wood very 
pitchy. 

Needles in 5s. 
Cones oblong-ovate, 2% to 5 in. long; scales with minute prickles; needles % 

to 1 in. long; Mt. Whitney region and high North Coast Ranges. 
5. P. balfouriana. 

Cones slender ovate, 3 to 3% in. long; scales with long slender prickles; needles 
1 to 1 V2 in. long; desert ranges.6. P. aristata. 

Needles in 3s, 5 to 10 in. long; cones breaking through near base when falling, some 
scales remaining on branch. 

Cones ovate, 3 to 5 in. long; common at middle altitudes.7. P. ponderosa. 
Cones round-oval, 5 to 10 in. long; at higher altitudes.Var. jeffreyi. 

Needles in 2s, 1 to 2% in. long.8. P. contorta. 
Nut Pines.—Cones lateral or subterminal, the scales strongly thickened at tip or prolonged 

into conspicuous spurs or hooks; seeds large, thick shelled, the wing short or 
none; needles 1 to 5 in a cluster; arid areas and chiefly low altitudes. 

Cones very large, with highly developed spurs, breaking through near base when 
falling, a few lower scales persisting on the branch; needles in 3s. 

Cones ovate, 10 to 13 in. long; needles erect, 5 to 14 in. long; trunk persisting 
through crown as one main axis; foliage yellowish; South Coast 
Ranges and Southern California.9. P. coulteri. 

Cones round-oval, 6 to 10 in. long; needles drooping, 7 to 13 V2 in. long; trunk 
branching into several secondary axes; foliage gray; dry interior foot¬ 
hills.10. P. sabiniana. 

Cones with pyramidal apophyses. 
Needles in 5s, 8 to 12 in. long; cones triangular-oval, 4 to 514 in. long; scales 

with pyramidal apophyses; local on south coast.11. P. torreyana. 
Needles not in 5s; cones subglobose. 

Needles commonly in 4s; cones % to 1V2 in. long; S. and L. Cal.; var. 
parryana of.12. P. cembroules. 

Needles 1 in a place; cones 2% to 314 in. long; desert ranges; var. 
monophylla of.12. P. cembroides. 

Closed-cone Pines.—Cones lateral, sessile, one-sided, opening tardily, often remaining 
closed for many years, their scales conspicuously swollen at tip; needles in 3s 
or 2s, 3 to 6 in. long; lower altitudes, chiefly of coast. 

Needles in 2s; cones ovate, 2 to 3 in. long, often developing stout spurs; seashore. . . 
13. P. muricata. 

Needles in 3s. 
Cones broadly ovoid, 2% to 4% in. long; seashore.14. P. radiata. 
Cones oblong-ovate, 3 to 6 in. long; montane.15. P. tuberculata. 

1. P. monticola Don. Silver Pine. Forest tree 50 to 175 ft. high, trunk 
1 to 6 ft. in diameter, the bark whitish or reddish, very smooth though 
slightly checked; needles in 5s, very slender, 2 to 3% in. long; cones pendu¬ 
lous, 6 to 8 (or 10) in. long, very slender when closed and usually curved 
towards the tip, black-purple or green when young, 2*4 to 2>x/2 in. broad near 
the base when open and tapering to the apex; scales thin, smooth, rounded 
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at apex, umbo scar-like; seeds 3 to 4 lines long, their 
wings about 3 times as long; cotyledons 5 to 9, mostly 
7 or 8.—Sierra Nevada, in the main timber belt from 
6000 to 9500 ft.; Mt. Shasta to Marble Mt. and the 
Siskiyou Mts.; n. to B. C. and nw. Mont. Wood valu¬ 
able but the species weakly represented. 

2. P. lambertiana Dougl. Sugar Pine. Fig. 34. Forest 
tree 60 to 180 ft. high; trunk 2 to 6 ft. in diameter, its 
brown or reddish bark 2 to 4 in. thick, roughly fissured 
longitudinally with the surface breaking down into 
small deciduous scales; needles in 5s, slender, 2 to 3U> 
in. long; cones pendulous, borne on stalks at the ends 
of the branches, commonly in the very summit of the 
tree, very long-oblong, 13 to 18 in. long, 4 to 6 in. thick 
when opened; scale-tips thin, with terminal scar-like 
umbo; seeds 2 to 5 lines long with broad wings twice 
as long; cotyledons 13 to 16.—Montane, 2500 to 7000 
ft.: Sierra Nevada, in the main timber belt; higher 
Coast Ranges; high mts. of S. Cal.; n. to Ore. Wood 
very valuable, white, soft and straight-grained. 

3. P. albicaulis Engelm. White-bark Pine. Fig. 35. 
Usually dwarfish or prostrate, 
sometimes a tree up to 20 or 40 
ft. high; trunk % to 2 ft. in 
diameter, often with 2 or 3 
main stems from the base; 
bark thin, whitish and smooth; 
needles in 5s, 1 to 2y2 in. long, 
densely clothing the tips of the 
slowly growing branclilets; 
cones ovoid or subglobose, yel¬ 
lowish browm, 1 to 3 in. long 
and nearly as thick; scales 

broad and rounded at apex with a short acute umbo, 
not overlapping closely but their tips strongly 
thickened and either projecting freely or presenting 
very bluntish points; seeds obovate, acute, % to % 
in. long; wing narrow, usually persistent on the 
scale; cotyledons 7 to 9.—Subalpine, 8000 to 12,000 ft.: Sierra Nevada; Salmon 
Mts. and far n. 

34. Pinus lambertiana 
Dougl.; cone x 1/4. 

35. Pinus albicaulis 
Engelm.; cone x V2 . 

4. P. flexilis James. Limber Pine. Tree 10 to 60 ft. high with a short 
trunk 1 to 3 ft. in diameter; needles in 5s, 1 to 2*4 in. long, often curving, 
densely clothing the ends of the branchlets and forming a sort of brush; 
cones buff or olive-buff, globose to long-ovate, 2 to 5 in. long; scales broad 
with rounded slightly thickened tips and terminal scar-like umbo, over¬ 
lapping rather closely and leaving only a narrow portion free on the upper 
side the scale; seeds nearly oval, markedly compressed, 4 to 5 lines long; 
wing narrow, generally persistent on scale; cotyledons 6 to 9.—Subalpine, 
desert ranges, 7500 to 11,000 ft.: desert slope of s. Sierra Nevada and high 
mts. of S. Cal.; White, Inyo and Panamint Ranges; e. to Rocky Mts., n. 
to Alb. 

5. P. balfouriana Jeffrey. Foxtail Pine. Subalpine tree, 20 to 45 ft. high, 
with conical trunk 1 to 4 ft. in diameter at the base; trunk bark reddish 
brown, smoothish but superficially checked; branches stout and rather short 
with half-drooping branchlets thickly clothed with short needles persisting 
10 to 15 years and thus resembling a fox’s tail; needles in 5s, % to 1 in. 
long; cones slender when closed, oblong-ovate when open, terra-cotta color, 
2y2 to 5 in. long; tips of the scales thickened or low-pyramidal, with 
shrunken scar-like umbo; seeds 3% to 4 lines long, their wings narrow, 6 to 
11 lines long; cotyledons 5.—Timber line tree, 6000 to 11,500 ft., local in 
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two widely separated areas; inner far North Coast Ranges (Scott Mts. to 
Yollo Bolly Mts.) and high s. Sierra Nevada. 

6. P. aristata Engelm. Hickory Pine. Tree 25 to 55 ft. high; leaves 1 to 
1 % in. long; young bark milky white; cones slender ovate, 2 to 3 % in. long, 
the scales armed with slender prickles 3 lines 
High desert ranges of Inyo and Mono Cos. and 
eastw. to Col. and n. Ariz., 8000 to 11,200 ft. 

7. P. ponderdsa Dougl. Yellow Pine. Fig. 36. 
Forest tree 60 to 225 ft. high, the trunk 2 to 8 
ft. in diameter; bark 2 to 4 in. thick, tawny or 
yellow-brown, divided by fissures into large 
plates, or sometimes closely fissured; needles in 
3s, 5 to 10 in. long; cones reddish brown, com¬ 
monly 3 to 5 in. long, narrowly ovate when 
closed, roundish ovate or oval when open, after 
opening breaking through near the base and 
falling, leaving the basal scales on the limb; 
scales thickened or low-pyramidal at apex, the 
umbo with a stout somewhat triangular point or 
short prickle; seeds ovatish, 3 to 4 lines long, 
the wing broadest near the middle and tapering 
to apex, % to 1 in. long, and 4 to 6 lines broad; 
cotyledons 5 to 10.—Sierra Nevada, main timber 
belt, the most abundant species; higher Coast 
Ranges; high mts. of S. Cal.; e. to the Rocky 
Mts., n. to B. C., s. to Mex. Wood valuable, 
straight-grained, rather resinous. 

Var. jeffreyi Vasey. Jeffrey Pine. Tree 60 to 
170 ft. high with yellowish or wine-colored trunks, the bark broken into 
roughish plates; cones larger and denser, 5 to 10 in. long, shaped when open 
like an old-fashioned straw hive; prickle of the umbo often more slender; 
seeds often obovate, 5 to 7 lines long with a wing 12 or 13 lines long; coty¬ 
ledons 7 to 13.—High montane, 6000 to 9000 ft.: Sierra Nevada; Mt. San 
Jacinto and San Bernardino Mts.; Yollo Bolly Mts. to the Siskiyou Mts. 

8. P. contorta Dougl. Beach Pine. Scrub pine 2 to 35 ft. high, commonly 
with depressed or irregular dark green crown, the trunk mostly *4 to 1% 
ft. in diameter with dark rough bark; needles in 2s, 1% to 2 in. long, cloth¬ 
ing the branchlets densely; cones narrowly ovate or sub-cylindric, some¬ 
what oblique, globose when open, 1 to 1% in. long, falling after 4 or 5 
years or remaining on the tree many years; apophysis low pyramidal, bear¬ 
ing a very slender prickle which weathers away in age; seeds 1% to 2 lines 

long, the wing 3 to 6 lines long; 
cotyledons 4 or 5.—Seacoast, 
Mendocino Co. (Albion River) 
to Del Norte Co. and n. to Alas. 
Yar. murrayana Engelm. Tam- 
rac Pine. Fig. 37. Forest tree 
commonly 50 to 125 ft. high; 
bark remarkably thin (% in. 
thick), smooth; needles l1/^ to 
2% in. long.—Dry slopes or 
swampy swales, 6000 to 11,000 
ft.: Sierra Nevada; San Bernar¬ 
dino Mts. and San Jacinto Mts.; 
Mt. Shasta to the Siskiyou Mts.; 
also far n. and e. Lodge-pole 
Pine of the northwest. Var. 
bolanderi Vasey. Cane-like 
dwarf 2 to 5 ft. high; cones 
very small.—Mendocino coastal 
plain. 

37. Pinus contorta Dougl. var. murrayana 
Engelm.; a, cone; b, seed, x 1. 

long; cotyledons 6 or 7.— 

36. Pinus ponderosa Dougl.; 
cone x V2. 



48 PINACEAE 

9. P. coulteri Don. Big-cone Pine. Tree 40 to 90 ft. high with usually 
spreading crown and long lower branches; bark dark, roughly broken; 
needles in 3s, erect, tipped with a short hard point, 5 to 10 (or 14) in. long; 
cones long-ovate, 10 to 13 in. long, 5 to 7y2 in. thick, when falling breaking 
through near the base like the cone of the Yellow Pine; scales at tip drawn 
out into prominent tusk-like points or spurs which towards the base of the 
cone on the outer side are developed into curving talon-like appendages; 
seeds 6 to 8 lines long with a wing twice or nearly twice as long; cotyledons 
10 to 17.—Dry rocky mountain slopes, 3000 to 6500 ft.: Mt. Diablo (1200 ft.), 
Mt. Hamilton, San Carlos and Santa Lucia Ranges to the mts. of S. Cal. 
Timber poor. 

10. P. sabiniana Dougl. Digger Pine. Fig. 38. Tree 40 to 90 ft. high, the 
trunk in typical trees parting into a cluster of erect branches which form a 

broom-like top; needles in 3s, drooping, 
7 to 13*4 iu. long; cones on stalks 2 to 
2y2 in. long, ovate, subglobose when 
open, 6 to 10 in. long, 5 to 7 in. thick 
and only slightly unsymmetrical, when 
falling breaking through near the base 
and leaving the basal portion on the 
limb; tips of the scales strongly de¬ 
veloped into triangular hooks project¬ 
ing downwards, about 1 in. long; seeds 
hard-shelled, oblong, slightly flattened, 
9 to 11 lines long, 4 to 5 lines wide, 
bearing a short wing 3 to 5 lines long 
and % in. broad; cotyledons 11 to 17.— 
Arid foothills, forming a very thin 
stand: Sierra foothills; Coast Ranges, 
mostly toward the interior, reaching the 
coast only in the Santa Lucia Mts. 
Timber inferior. 

11. P. torreyana Parry. Torrey Pine. 

Low crooked or sprawling tree 15 to 35 
ft. high, or sometimes straight and 60 
ft. high; needles in 5s, 8 to 12 in. long; 
cones triangular ovate, 4 to 5% in- long, 
the scales at apex thickened into heavy 
pyramids; cotyledons 12 to 14.—Local 
on the San Diego coast about Del Mar 
and on Santa Rosa Isl. 

12. P. cembroides Zucc. var. parryana Yoss. Parry Pinon. Short-trunked 
low tree 15 to 30 ft. high; needles % to 1% in. long, usually 4 (sometimes 
2, 3 or 5) in a cluster; cones subglobose, % to 1% in. long; seeds with rudi¬ 
mentary wings; cotyledons 6 to 8.—San Jacinto Range and s. to L. Cal. 
(P. parryana Engelm.) Var. mOnophYlla Voss. One-leaf Pinon. Low flat- 
crowned tree 8 to 25 (or 45) ft. high, the trunk very short; needles 1 in a 
place, cylindric, curving upward, l1/? to 2 in. long; cones subglobose, choco¬ 
late-brown or yellow, 2y2 to 3in. in diameter; scales thick, raised at apex 
into high broad-based pyramids with slightly umbilicate or flattened sum¬ 
mits bearing a minute deciduous prickle; seeds dark brown, oblong in out¬ 
line, slightly flattened, % in. long, without wings; cotyledons 7 to 10.— 
Common on desert slopes and ranges; extremely local (4 or 5 stations) on 
w. slope Sierra Nevada from the Tuolumne River to the Kern River. (P. 
monophylla Torr.) 

13. P. muricata Don. Bishop Pine. Tree 40 to 80 ft. high, 1 to 3 ft. in 
trunk diameter; bark dark, roughly fissured; needles in 2s, 4 to 6 in. long; 
cones broadly ovate, 2 to 3 in. long, almost as thick, or when open more 
or less globose, borne on the shoot in circles of 3, 4 or 5, gradually turned 
downward, developed more strongly on the outside towards the base and in 
consequence always one-sided; scale-tips rhomboidal, bearing a central 
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prickle with a broad base, or the 
highly developed scales towards the 
base on the outside standing out as 
very stout straightish or upwardly 
curving spurs; seeds black, sometimes 
mottled, the thin shell minutely rough¬ 
ened, 21/j to 3 lines long; wing 5 to 8 
lines long; cotyledons 4 to 7.—Low 
swampy hills or flats or rocky slopes, 
always near the sea: Luffenholz 
Creek near Trinidad; Mendocino and 
Sonoma coasts; Pt. Reyes Peninsula; 
Monterey; Coon Creek, San Luis 
Obispo. 

14. P. radiata Don. Monterey Pine. 

Fig. 39. Symmetrical tree or in age 
with flattened or broken top, 30 to 70 
or 115 ft. high; trunk 1 to 4 ft. in 
diameter, the dark hard bark roughly 
fissured; needles in 3s, or a few in 2s, 
3 to 6 in. long; cones tan or cinnamon 
color, turned downward, sessile and 
unequally developed, broadly ovoid 
and bluntly pointed, or globose when 

open, 2*4 to 4y2 in. long; scales on the outer side toward the base conspicu¬ 
ously swollen at tip into a hemispherical tubercle or boss and armed with a 
prickle which usually weathers off; seeds black, minutely roughened on the 
surface, 3 lines long, bearing a broadly oblong brown wing 2% to 3 times 
as long; cotyledons 5 to 7.—Seacoast, only in a few small scattered colo¬ 
nies: Ano Nuevo Pt., Santa Cruz Co.; Monterey; Cambria, San Luis Obispo 
Co.; Santa Rosa, Santa Cruz and Guadalupe Isis. 

15. P. tuberculata Gord. Knob-cone Pine. Fig. 40. Tree 5 to 30 or 50 ft. 
high with thin crown and slender trunk; needles in 3s, 3 to 5 in. long; cones 
strongly deflexed, buff in color, narrowly ovate, oblique, acutely or bluntly 
pointed and somewhat curved, especially at tip, 3 to 6 in. long; scales moder¬ 
ately thickened at tip, except on the outside towards the base where they 
are raised into conspicuous rounded or pointed 
knobs; umbos small and contracted into slender 
usually deciduous prickles; seeds brownish black, 
ovatish, 3 to 4 lines long, the surface minutely 
roughened; wings 9 to 12 lines long, 3 to 4 lines 
broad, broadest near the middle; cotyledons 5 to 8. 
—Barren or rocky slopes at medium altitudes, the 
localities few and widely scattered: Santa Lucia 
Mts.; Santa Cruz Mts.; Moraga Ridge; Mt. St. 
Helena; n. to Siskiyou Co., thence s. in the Sierra 
Nevada to Mariposa Co. The cones persist on the 
trunk and long slender main branches many (15 to 
25) years, forming circles from near the base to the 
summit. The seeds are seldom liberated except 
when the cones are heated in a forest fire. It is 
thus very interesting that a burned forest of Knob- 
cone Pine is promptly resown with its own seed. 

2. TSUGA Carr. Hemlock 

Slender trees with nodding leading shoots. Leaves 
linear; resin canal 1; petioles jointed on a woody 
base which persists after leaf-fail as a decurrent 
projection roughening the branchlet. Staminate 
catkins pendulous, consisting of a subglobose cluster 
of stamens on a long peduncle arising from an 
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axillary winter bud. Anthers subglobose, tipped with a short spur or knob, 
their cells opening transversely. Ovulate catkins erect, from terminal winter 
buds. Cones maturing in the first autumn, solitary on ends of branchlets, 
pendent; scales thin, longer than the bracts. Seeds with resin vesicles on 
the surface; cotyledons 3 to 6.— (Tsuga, its Japanese name.) 

Leaves in flat sprays; cones % to 1 in. long.1. T. heterophylla. 
Leaves spreading around stem; cones 114 to 3 in. long.2. T. mertensiana. 

1. T. heterophylla (Raf.) Sarg. Coast Hemlock. Graceful conifer, 100 to 
180 ft. high, with trunk 1 to 4 ft. in diameter, the branches and branchlets 
slender, forming sprays which droop cascade-wise but not pendulous; trunk 
bark brown or dark red inside, smoothish or broken into small oblong 
plates; branchlets finely hairy with the leaves mostly spreading in 2 ranks; 
leaves linear, flat, 3 to 10 lines long, y2 to 1 line wide, shortly but distinctly 
petioled; cones oblong or conical when closed, roundish when open, % to % 
or 1 in. long; scales longer than broad, roundish at apex, entire; bracts 
about Vq the length of the scales, broadly triangular with truncate or obtuse 
summits; seeds light-brown, 1% line long, the wing 3 or 4 lines long and 
twice the breadth of the seed.—Mountain slopes near the sea from Gualala 
River, Sonoma Co., to Del Norte Co.; n. to Alas, and w. Mont. 

2. T. mertensiana (Bong.) Sarg. Mountain Hemlock. Fig. 41. Alpine 
tree 15 to 90 (rarely 115) ft. high, with conical trunk y2 to 2% ft. in diam¬ 

eter, bearing branches quite to the 
ground and forming pyramidal 
bases which are soon narrowed to 
slender tops; branches slender, 
horizontal or mostly drooping, 
the branchlets slender, pubescent 
and drooping; leaves standing out 
all around the branchlet, flattish 
above, strongly ridged below, 
bearing stomata on both surfaces, 
bluntish at apex, % to 1 in. long, 
less than 1 line wide, shortly 
petioled; cones cylindric and 
tapering to base and apex, 1 y2 to 
3 in. long, % to % in. in diam¬ 
eter; opened cones oblong or 
tapering from base to apex, 1 to 
ly in. in diameter; scales thin, 
rounded at apex, in the open 
cone spreading at right angles to 
the axis or even recurving, their 
bracts % to % as long, rounded 
above and tipped with a short 
point; seeds 2y2 lines long, the 
wing 4 or 5 lines long.—Timber- 
line tree, 6000 to 11,000 ft.: 

41. Tsuga mertensiana Sarg.; fr. branchlet x %. Sierra Nevada fiom Bubbs Creek, 
Fresno Co., to Mt. Shasta, thence 

w. to the Salmon and Siskiyou mountains; n. to Alas, and w. Mont. 

3. PiCEA Link. Spruce 

Trees with tall tapering trunks and thin scaly bark. Leaves narrowly 
linear, spreading on all sides, jointed near the stem on a woody base which 
persists after leaf-fail as a prominent spreading “peg”; resin canals in 
ours 2. Staminate catkins from terminal or axillary winter buds, erect or 
nodding; anthers with nearly circular toothed crests, opening longitudinally. 
Ovule-bearing catkins erect. Cones maturing in the first autumn, pendent, 
usually scattered over the upper half of the tree; scales very thin, the bracts 
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shorter than the scales. Seeds without resin vesicles; cotyledons 4 to 15. 
(Picea, ancient Latin name, from pix, pitch.) 

Scales of cones thin, serrulate; leaves prickly pointed or cuspidate. 
Bracts % to % as long as the scale; coastal.1. P. sitchensis. 
Bracts % to % as long as the scale; montane.2. P. engelmannii. 

Scales of cone thickish, entire; leaves merely acute; high montane.3. P. breweriana. 

1. P. sitchensis (Bong.) Carr. Tideland Spruce. Fig. 42. Forest tree 80 
to 190 ft. high, with trunk 3 to 20 
branches, and drooping branchlets; 
trunk bark reddish brown, develop¬ 
ing roughish and ill-defined decid¬ 
uous scales; leaves linear, % to 1 in. 
long, % to 1 line wide, whitened and 
flat above but with a median ridge, 
convex or strongly ridged below, very 
stiff and usually tapering to a 
prickly point or the upper leaves 
less sharp or bluntly pointed; cones 
dull brown, long oblong, 2 to 4 in. 
long and when open 1% to 1% in. 
in diameter; scales narrow, finely and 
irregularly toothed, with ovate-lance¬ 
olate bracts, % to % as long; seeds 
1% lines long, the wing 3 to 4 lines 
long and l1^ to 2 lines broad.—Low¬ 
lands facing the ocean, Mendocino 
Co. to Del Norte Co.; n. to Alas. Ex¬ 
tensively lumbered. In cultivation 
called Sitka Spruce. 

2. P. engelmannii Engelm. Engel- 

mann Spruce. Tree 20 to 50 (or 100) 
ft. high; branchlets (in ours) glab¬ 
rous; leaves strongly ridged above 
and below, cuspidate, 8 to 11 lines 
long, resin-ducts often 1 or 2; cones 
oblong, 2 to 2y2 in. long, 1% in. in 
diameter when open; scales rounded 
or a little contracted at apex; bract 
% to *,4 as long as the scale.— 
Clark Creek, Shasta Co. (only known 
locality in Cal.); Ashland Butte, s. 
Ore.; n. to B. C., e. to Bocky Mts. 

3. P. breweriana Wats. Weeping 
Spruce. Tree 20 to 95 ft. high; branches clothing the trunk to the ground, 
few and mainly horizontal, ornamented with cord-like branchlets hanging 
straight down; trunk % to 3y2 ft. in diameter, its bark thin, whitish and 
smoothish, the deciduous scales making irregular but sharply defined scars; 
leaves roundish and green below, whitish above on either side the con¬ 
spicuous median ridge, obtuse at apex, % to 1 in. long; cones narrowly 
cylindric, 3% to 4% in. long, 1% to lx/2 in. in diameter; scales rounded at 
apex, very thick for a spruce and with smooth entire edges; bracts oblong, 
acute, % to % as long as the scales; seeds l1/* lines long, the wing 4 lines 
long.—High cold hollows or north slopes, 6000 to 7000 ft.; Trinity Mts. to 
the Siskiyou Mts.; also sw. Ore. 

4. PSEUDOTSUGA Carr. 

Large trees with flat short-petioled leaves spreading around the stem or on 
horizontal branches often somewhat 2-ranked. Staminate catkins axillary, 
the pollen-sacs tipped with a spur and opening obliquely. Ovulate catkins 
erect, terminal or axillary. Cones pendent, maturing in the first autumn, 
borne all over crown; scales thin, rounded, shorter than the slender acutely 

ft. in diameter, wide spreading rigid 

42. Picea sitchensis Carr.; fr. branchlet x 
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2-lobed bracts which bear a spear-like point in the notch. Seeds without 
resin vesicles; cotyledons 5 to 12.—In botanical relationship it stands in an 
intermediate position among the Spruces, Hemlocks and Firs. Its peculiar 
cone bracts, signally different from those of any other conifer, and the 
obliquely dehiscing pollen-sacs are the chief marks of the distinctive genus 
Pseudotsuga. (Greek pseudos, false, and Japanese tsuga, hemlock.) 

Cones 1% to 3Y2 in. long; bracts conspicuously exserted; Sierra Nevada and Coast 
Ranges.1. P. taxifolia. 

Cones 4 to 7% in. long; bracts protruding little; S. Cal. only.2. P. macrocarpa. 

1. P. taxifolia (Lamb.) Britt. Douglas Fra. Douglas Spruce. Fig. 43. 

Magnificent forest tree, 70 to 250 ft. high, the trunk 1 to 8 ft. in diameter; 
bark on old trees very thick, soft and putty-like, broken into broad heavy 
furrows; branchlets with the leaves spreading all around the stem or on 
horizontal branchlets turned more or less to right and left but not in truly 

flat sprays; leaves linear, blunt at 
apex, flat with a median groove above 
and a ridge below, green, with two 
pale longitudinal bands on the under 
surface, very short-petioled, % to 1% 
in. long, x/>2 to 1 line wide; cones cin- 
namon or red-brown, long-oval and 
more or less pointed, 1% to 3% in. 

5N long, when open 1% to 1% in. thick; 
scales broad and rounded at apex; 
bracts conspicuously exserted, broadly 
linear and bearing in the deep notch at 
apex a spear-like point; seeds 3 lines 
long, almost as long as the wings; 
cotyledons 5 to 8.—Moist mountain 
slopes: Coast Ranges, especially to¬ 
ward the coast, from the Santa Lucia 
Mts. to Siskiyou Co.; Sierra Nevada 
from Fresno Co. to Shasta Co.; n. to 
B. C. Valuable timber tree; known to 
woodsmen as Red Fir or Yellow Fir, 

but when manufactured into lumber the product is sold under the trade 
name ‘‘Oregon Pine.” 

2. P. macrocarpa Mayr. Big-cone Spruce. Tree 30 to 60 or occasionally 
80 ft. tall, with very long lower branches, the foliage and cones very similar 
to no. 1; bark dark or black; leaves slightly curved; cones 4 to 7% in. long, 
2 to 3 in. in diameter when open; bracts protruding little or not at all 
beyond the scales, except the lowest, the tails of which are often as much 
as % in. long; cotyledons 6 or 7.—Canons and north slopes: San Emigdio 
Mts. westw. to the San Rafael and Santa Inez ranges, southw. to the San 
Gabriel, San Bernardino, Palomar and Cuyamaca mountains, 2500 to 8000 ft. 

43. Pseudotsuga taxifolia Britt.; a, fr. 
branchlet x Ya ; b, bract and scale x Yz. 

5. ABIES Link. Fra 

Highly symmetrical trees of lofty stature, the branches in regular whorls 
and ramifying laterally, forming flat sprays. Leaves linear, flat, thickened 
or 4-angled, whitened beneath, spreading in 2 opposite directions or even 
2-ranked, or more often curving upwards, leaving a smooth circular scar 
when they fall. Catkins from axillary winter buds. Staminate catkins borne 
on the under side of the branches, mostly in the upper half of the tree. 
Ovulate catkins erect, on the upper side of the topmost spreading branches. 
Cones erect, maturing in the first autumn, falling to pieces on the tree; 
scales thin, incurved at the broadened apex; bracts often exserted. Seeds 
with resin vesicles; cotyledons 4 to 10. (The Latin name.) 

Leaves of lower and uppermost branches slightly different; bracts not bristle-like. 
Cones 2 to 5 Yz in. long; bracts not exserted. 

Leaves glaucous or dull green with stomata above, flat or on cone-bearing 
branches keeled above, acute or rarely notched at apex, spreading in 
two ranks or curving upwards, with a twist in the short petiole; old 
bark drab or grayish; high montane.1. A. concolor. 
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Leaves dark lustrous green, no stomata above, white beneath, notched at apex, 
usually spreading in two ranks, on cone-bearing branches often blunt, 
curving upwards; bark white; north coast only.2. A. grandis. 

Cones 4 to 8 in. long, the bracts concealed or exserted; leaves ridged above and 
below so as to be 4-sided, somewhat compressed, thicker on the uppermost 
branches, curving upwards but not twisted, sessile; old bark reddish brown; 
high montane.3 .A. magnified. 

Leaves alike all over tree; cones with conspicuous bracts, the exserted portion long and 
bristle-like; bark light brown, smoothish; Santa Lucia Mts. only. . .4. A. venusta. 

1. A. concolor Lindl. & Gord. White Fir. Fig. 44. Forest tree 60 to 150 
or 200 ft. high, with a narrow crown and a trunk 1 to 6 ft. in diameter; 
bark smooth, silvery or whitish in young trees, becoming thick and heavily 

fissured into rounded ridges on 
old trunks and gray or drab- 
brown in color, in section show¬ 
ing dull brown areas separated 
by a coarse light-colored mesh; 
leaves Y> to 2% in. long, flat, 
often with a median channel on 
upper side, or on the uppermost 
branches keeled, a prominent 
midrib beneath with a broad de- 

/f pressed stomatal band on either 
side, acutish, obtuse or slightly 
notched at summit, contracted at 
base into a very short petiole, 
spreading in two ranks or more or 
less erect by a twist in the 
very short petiole; cones brown, 
oblong, rounded at summit and 
base, 2 to 5y> in. long, 1 to 1% 
in. in diameter; bracts about % 
as long as the scales, roundish and 
finely toothed, often with a notch 

at top and usually terminating in a short slender point; seeds 5 lines long, 
the wing 6 or 7 lines long.—Mountain slopes, 3000 to 7000 or 10,000 ft.: 
Sierra Nevada; high North Coast Ranges; high mts. of S. Cal.; e. to the 
Rocky Mts. Makes a second-grade saw-timber. Also, but wrongly, called 
Silver Fir. 

44. Abies concolor Lindl. & Gord.; fr. 
branchlet x *4. 

2. A. grandis Lindl. Lowland Fir. Forest tree 40 to 160 ft. high, the 
trunk 1 Yi to 4 ft. in diameter; leaves flat, 1 
to 2 in. long, notched at apex, dark lustrous 
green above and with a median channel, 
below with two white bands separated by a 
ridge; cones long-oblong in outline, 2y2 to 4 
in. long, 1 Y> to 1% in. thick; bracts small, 
with a short awl-like point set on the 
roundish apex, y2 as long as the scales; seeds 
drab-color, 4y2 lines long with a wing some¬ 
what longer and twice as broad as the seed; 
cotyledons 6.—Low hills or valleys near the 
sea: n. Sonoma Co. to Del Norte Co.; n. to 
B. C. 

3. A. magnifica Murr. Red Fir. Superb 
forest tree 60 to 175 or even 200 ft. high, 
with a trunk 1 to 5 ft. in diameter and a 
very narrow crown composed of numerous 
horizontal strata of fan-shaped sprays; 
bark on young trees whitish or silvery, on 
old trunks dark red, very deeply and roughly 
fissured; leaves % to iy2 in. long, ridged 
above and below so as to be equally 4-sided, 45 Abies magnifica Murr. var. 
although more or less compressed, acutish at shastensis Lem.; fr. branchlet x V3. 
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apex, those on the under side of the branches spreading right and left, in 
the top of the tree more thickened, erect, incurved and hiding the upper 
side of the branch; cones brown, 4 to 8 in. long, 2y2 to 3y2 in. in diameter, 
broadly oval in outline, the broad scales with upturned edges; bracts oblong, 
acute, not exserted; seeds 7 lines long with a semi-fanshaped wing 8 lines 
long; cotyledons 9 to 13.—Mountain slopes and ridges, 5000 to 8500 ft.: 
Sierra Nevada; high North Coast Ranges from n. Lake Co. to Siskiyou Co. 
Wood straight- and fine-grained, heavy and very durable. Yar. shastensis 

Lem. Shasta Fir. Fig. 45. Bracts enlarged or spatulate at apex, mucronate, 
exserted.—Sierra Nevada and n. to Mt. Shasta and s. Ore. 

4. A. venusta (Dougl.) Koch. Santa Lucia Fir. Singular montane tree 
30 to 75 or 100 ft. high wfith a narrow crown abruptly tapering above into a 
steeple-like top; trunk y2 to 21 2/2 ft. in diameter, vested in light reddish 
brown bark, and bearing short slender declined or drooping branches nearly 
or quite to the ground; leaves stiff, sharp-pointed, dark green and nearly 
flat above, below with a white band on either side of the strong median 
ridge, 1% or mostly 1% to 2% in. long, 1 to 1% lines wide, mostly 2-ranked; 
cones elliptic-oblong, 2% to 4 in. long, 1% to 2 in. thick, borne on peduncles 
y2 in. long; bracts wedge-shaped, truncate or notched at summit, the mid¬ 
ribs prolonged into a long-exserted bristle % to 1% in. long and y2 line 
wide; seeds reddish brown, 3% lines long with a broad wing 4 to 5 lines 
long and rounded at apex; cotyledons 7.—Rocky mountain peaks and deep 
canons, Santa Lucia Mts. 

TAXODIACEAE. Redwood Family 

Trees with linear or awl-shaped alternate leaves. Staminate and ovulate 
catkins on the same tree. Staminate catkins small. Scales of the ovulate 
catkins spirally arranged, more or less blended with the bract, often spread¬ 
ing horizontally from the axis of the cone and developed into broad fiattish 
summits. Ovules to each scale 2 to 9. Seeds not winged or merely margined 

1. SEQUOIA Endl. Redwood 

Tall trees with thick, red, fibrous bark 
and linear, awl-shaped, or scale-like 
leaves. Staminate catkins terminal on the 
branchlets or on short lateral branchlets, 
with many spirally disposed stamens, each 
bearing 2 to 5 pollen-sacs. Ovulate cat¬ 
kins terminal, composed of many spirally 
arranged scales, each with 5 to 7 ovules at 
base. Cone woody, its scales divergent at 
right angles to the axis, widening upward 
and forming a broad rhomboidal wrinkled 
summit with a depressed center. Seeds 
flattened; cotyledons 2 to 6. (The Chero¬ 
kee Indian, Sequoyah, who invented an 
alphabet for his tribe.) 

Leaves awl-shaped, ascending all around stem; 
cones 2 to 3 % in. long; Sierra Nevada 
only.1. S. gigantea. 

Leaves linear, petioled, spreading in 2 ranks and 
forming a flat spray; cones % to 1 Vs 
in. long; Coast Ranges only. 

2. S. sempervirens. 

1. S. gigantea (Lindl.) Dec. Big Tree. 
Fig. 46. Giant tree 100 to 325 ft. high 
with columns 80 to 225 ft. to the first 
limb and 5 to 30 ft. in diameter at 6 ft. 
above the ground; crown rounded at sum¬ 
mit or much broken in age; bark red, deeply furrowed or fluted, y2 to 2 ft. 
thick; leaves awl-like, 1 to 6 lines long, only the tips free, adherent below 

46. Sequoia gigantea Dec.; fr. 
branchlet x %. 
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to the stem which they thickly clothe; cones maturing in the second autumn, 
red-brown, ovoid, 1% to 2% in. long, composed of 35 to 40 scales; scales with 
transversely rhomboidal summits and a centrally depressed umbo; seeds 
numerous, flattened, margined all around with a border, ovatish or oblong 
in outline, 2% to 3 lines long.—Western slope of the Sierra Nevada, 5000 
to 8000 ft., from Placer Co. to Tulare Co., a longitudinal range of 250 miles 
but occurring in more or less widely disconnected and limited areas called 
‘‘groves,” 32 in number. The trees have been extensively lumbered and 
the product marketed as Eedwood. The wood is similar to Redwood but more 
brittle. 

2. S. sempervirens (Lamb.) Endl. Redwood. Fig. 47. Tall and massive 
tree 100 to 340 ft. high, the trunk 2 to 16 ft. in diameter; bark % to 1 ft. 
thick; foliage reddish brown; leaves linear, spreading right and left so as 
to form flat sprays, % to 1% (mostly % to %) in. long and 1 to 1% lines 

wide, or in the top 
of adult trees with 
short linear acu¬ 
minate leaves 3 to 
5 lines long, such 
branchlets strik- 
i n g 1 y suggestive 
of those of the 
Big Tree; cones 
oval, reddish 
brown, % to 1% 
in. long, maturing 
i n first autumn; 
scales 14 to 24; 
seeds narrowly 
margined, elliptic 
in outline, 2 lines 
long.—This forms 
a narrow belt 
along the coast 
from the Santa 
Lucia Mts. to the 
Oregon line, never 
ranging inland be¬ 
yond the influence 
of the sea-fogs, reaching its greatest development in Humboldt Co. It is 
the tallest tree on the American continent. The wood is light, non-resinous, 
very straight-grained and exceedingly durable. No other tree has been so 
important to the development of civilization in California, since the wood, 
abundant and cheap, is highly useful for all sorts of building and industrial 
purposes and in manufactures and the arts. 

CUPRESSACEAE. Cypress Family 

Trees or shrubs with opposite or whorled scale-like (or rarely linear) leaves 
thickly clothing the ultimate branchlets. Stamens and ovules in separate 
catkins terminal on the branchlets. Staminate catkins small, with shield-like 
stamens bearing 2 to 6 pollen-sacs. Ovulate catkins consisting of several 
opposite or whorled scales which bear at base 1 to several erect ovules. 
Cones dry or berry-like, of few scales; scales consisting (morphologically) 
of a completely blended scale and bract. 

Fruit a woody cone; stamens and ovules on same tree. 
Branchlets flattened, disposed in flat sprays; leaves opposite, in 4 rows, the succes¬ 

sive pairs unlike; cones maturing in first autumn; seeds 2 to each scale. 
Scales of cones imbricated. 

Cones pendent, scales 4 to 7, only the middle pair seed-bearing; seeds un¬ 
equally 2-winged.1. Libooedrus. 

Cones reflexed, scales 8 to 12, the 2 or 3 middle pair seed-bearing; seeds 
equally winged.2. Thuja. 

Scales of cones peltate; seeds narrowly winged.3. Chamaecyparis. 
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Branchlets cord-like, not in flat sprays; leaves opposite, in 4 rows, alike; cones 
maturing in second autumn; seeds acutely margined, many to each scale. . . 

4. CUPRESSUS. 
Fruit a berry; seeds 1 to 3 to each fruit; stamens and ovules on different trees; branch- 

lets cord-like; leaves in whorls of 3 or opposite.5. Juniperus. 

1. LIBOCEDRUS Endl. Incense Cedar 

Aromatic trees with flattened branchlets disposed in one plane. Leaves 
scale-like, opposite, imbricated in 4 rows, the successive pairs unlike. Stam- 
inate and ovulate catkins terminal on separate branchlets. Staminate cat¬ 
kins with 12 to 16 decussately opposite stamens, each bearing 4 to 6 pollen- 
sacs. Ovulate catkins consisting of 4 to 8 scales, only one pair ovule-bearing, 
each scale of this pair with 2 ovules at base. Cone maturing in one season, 
oblong, composed of 6 imbricated oblong scales. Seeds unequally 2-winged; 

cotyledons 2. (Greek libas, 
referring to the trickling of 
resin, and kedros, cedar.) 

1. L. decurrens Torr. In¬ 

cense Cedar. Fig. 48. Forest 
tree 50 to 125 ft. high with 
conical trunk 2 to 7 ft. in 
diameter; bark cinnamon, 
loose or fibrous in age; 
leaves minute, 1 to 3 lines 
long, coherent, also adher¬ 
ent to the stem, free only 
at the tips, those above and 
below obtuse but minutely 
pointed and forming a pair 
overlapped by the keel¬ 
shaped lateral pair; cones 
red-brown, oblong - ovate 
when closed, % to 1 in. long, 
consisting of 2 seed-bearing 
scales with one septal scale 
between them and often 
with 2 small scales at base; 
scales with a small trian¬ 
gular umbo at tip; seeds 4 
lines long, margined on 
each side from near the 
base to the apex by two 
very unequal wings; larger 
wing ovatish, about 6 lines 

long.—Mountain slopes, 2000 to 7000 ft.; common in the Sierra Nevada; 
higher Coast Ranges; mts. of S. Cal.; s. to L. Cal., n. to Ore. Wood soft, 
fine and straight-grained, highly durable. 

48. Libocedrus decurrens Torr.; fr. branchlet x V2. 

2. THUJA L. Arbor-vitae 

Aromatic trees with scattered branches, the flattened branchlets disposed 
in one plane. Leaves scale-like, opposite, and imbricated in 4 rows, the 
successive pairs unlike, adnate with free tips. Catkins terminal. Staminate 
catkins with 4 to 6 stamens, each with 3 or 4 anther-cells under the subpel- 
tate crests. Ovulate catkins with 8 to 12 erect scales, each with 2 erect 
ovules at base. Cones small, maturing the first autumn, reflexed; scales 8 
to 12, thin-leathery, the lowest and uppermost pairs sterile. Seeds bordered 
by nearly equal lateral wings so as to be nearly round, their coats with 
minute resin-cells; cotyledons 2. (Ancient Greek name for a resinous tree.) 

1. T. plicata Don. Canoe Cedar. Giant tree 80 to 190 ft. high, of pyram¬ 
idal outline, slender branches, drooping sprays and whip-like often nod¬ 
ding leader; trunk 3 to 16 ft. in diameter at the ground but tapering rapidly 
above; bark cinnamon-red; branchlets repeatedly 2-ranked, forming flat 
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sprays, thickly clothed with leaves; leaves minute, those on the margin of 
the flat sprays keeled and acute at tip, those above and below flattish and 
triangular at apex; cones borne on short lateral branchlets, on opening 
turned downward beneath the spray, cinnamon color, oblong when closed, 
Yo in. long; scales 9; seeds winged all around and with a narrow notch at 
apex, the whole structure 3 lines long.—Along the coast from Humboldt Co. 
(Bear River Mts.) to Wash, and se. Alas.; inland to Mont. Wood aromatic, 
light, soft, remarkably durable, extensively manufactured into shingles. 

3. CHAMAECYPARIS Spach 

Trees or shrubs; leading shoot nodding; branchlets more or less flattened 
and in flat sprays; leaves scale-like, adpressed, thickly clothing the branch- 
lets, opposite, in 4 rows, the successive pairs in ours unlike. Catkins and 
cones very similar to Cupressus. Stamens with usually 2 pollen-sacs. Ovules 
2 to 5 at the base of each scale. Cones maturing in the first autumn. Seeds 
winged. Cotyledons 2. (Greek chamai, dwarf, and kuparissos, cypress.) 

1. C. lawsoniana Pari. Port Orford Cedar. Lawson Cypress. Forest tree 
80 to 175 ft. high, with straight shafts and narrow pyramidal crown of 
drooping branches ending in broad flat drooping fern-like sprays; bark red¬ 
dish brown, smooth or later longitudinally furrowed; foliage fragrant; 
leaves above and below rhomboidal, glandular-pitted, and overlapped by the 
keel-shaped ones on the margin; cones globose, consisting of about 7 scales, 
3 to 4 lines long; seeds l1/^ to 2 lines long, narrowly wing-margined on each 
edge, the whole structure orbicular.—Moist hillsides or canon bottoms, nw. 
Cal. from w. Shasta Co. and n. Humboldt Co. to Siskiyou and Del Norte 
Cos.; sw. Ore. 

4. CUPRESSUS L. Cypress 

Trees or shrubs with the leaves small and appressed, scale-shaped and 
closely imbricated in 4 ranks on the ultimate branchlets, or awl-shaped on 
vigorous shoots. Staminate catkins terminal on the branchlets, with 3 to 5 
pollen-sacs to each stamen. Ovulate catkins upon short lateral branchlets, 
the ovules numerous, erect, in several rows at the base of the scales. Cones 
globose to oblong, maturing in the second year, the shield-shaped scales fit¬ 
ting closely together by their margins, not overlapping, separating at 
maturity, their broad summits with a central boss or short point. Seeds 
acutely angled or with a narrow hard wing; cotyledons 2 to 5. (Classical 
name of the Cypress.) 

Our species are of very localized occurrence, that is they appear as small 
“islands” at rather widely separated stations, in the case of nos.- 1 and 2 
being known only at 1 or 2 approximate stations. The species depend for 
their separation on characters that are too vague and it might be better 
to receive a less number of them. Their history is as yet little known and 
new stations are still being discovered. 

Umbos more or less upwardly impressed and more or less crescent-shaped. 
Bark of mature trunks dark brown, roughish and more or less fissured. 

Glands on leaves none or rare; maritime or coastal species. 
Crown with “finger-pointed” branchlets. 

Seeds brown or commonly so; umbos prominent; Monterey coast. 
1. G. macrocarpa. 

Seeds black; umbos small; Mendocino coast.2. G. pygmaea. 
Crown compact or smooth; cones with low umbos; Monterey. 3. G. goveniana. 

Glands more or less present as a closed dorsal pit; montane species. 
4. C. sargentii. 

Bark of mature trunks red, smoothish, shining; San Diego Co.5. G. forbesii. 
Umbos more or less conical or peak-shaped; leaves with conspicuous dorsal resin pits. 

Umbos all straightish; Piute Mt., Kern Co.6. C. nevadensis. 
Two uppermost umbos horn-like and incurved; n. Cal.7. G. macnabiana. 

1. C. macrocarpa Hartw. Monterey Cypress. Fig. 49. Tree 15 to 80 ft. 
high with broadly conical crown, the spreading branches with the terminal 
divsions strict and therefore “finger-pointed”; bark strands spirally twisted 
to the left or straight; leaves not resin-pitted; cones broadly short-cylindric 
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49. Cupressus macrocarpa Hartw.; 
fr. branchlet x %. 

or oblong, the scales with a central curved 
thin-edged ridge or umbo, or the umbo some¬ 
times subconical; seeds brown.—Headlands 
at mouth of Carmel River, Monterey coast. 

2. C. pygmaea Sarg. Mendocino Cypress. 
Tree 25 to 75 ft. high, the crown with finger- 
pointed branchlets, or sometimes a low shrub 
or reduced to a dwarf cane; leaves not resin- 
pitted; cones 5 to 9 lines long, the umbos 
small and low; seeds black. — Mendocino 
coastal plain. Said to become 100 ft. high. 

3. C. goveniana Gord. Gowen Cypress. 
Shrub 1 to 5 ft. high, its outline compact or 
smooth; branchlets slender, squarish; leaves 
without dorsal pits; cones subglobose or 
oval, 6 to 8 lines long; seeds commonly 
black.—Monterey. 

4. C. sargentii Jepson. Shrub 5 to 10 ft. 
high; branchlets thickish, obscurely squar¬ 
ish; leaves or many of them with closed 
dorsal pits; cones 8 to 10 lines long; seeds 
brown.—On or near serpentine rocks: Santa 

Cruz Mts. to Mt. Tamalpais, Hoods Peak Range and Mendocino Co. Yar. 
dIjttoni Jepson n. var. Symmetrical tree 40 to 72 ft. high, the branchlets 
more or less divaricate; bark strands spirally twisted to right or straight, 
Assuring into narrow laced ribbons; leaves triangular-ovate, very short, the 
dorsal pits none or few; cones globose, 8 to 12 lines long, the umbos peak¬ 
shaped or tending to be so; seeds brown.—Cedar Mt., Alameda Co., occupy¬ 
ing a colony about 1% by % mile in area (Jepson 7741, type). 

5. C. forbesii Jepson. Slender tree 15 to 20 ft. high; bark very smooth, 
shining, red-brown or even dark cherry red; branchlets squarish; foliage 
bright green; dorsal pits of leaves minute or commonly wanting; cones 
globose, % to lYs in. long; seed red-brown.'—Mts. of San Diego Co.: Cedar 
Canon betw. El Nido and Dulzura; Mt. Tecate; near Pala. 

6. C. nevadensis Abrams. Tree 20 to 50 ft. high; branchlets slender, 
4-angled; leaves light green with conspicuous dorsal resin pit; cones oblong 
to subglobose, 10 to 12 lines long; upper umbos pointed; seeds light brown.— 
Local on Piute Mt., Kern Co. 

7. C. macnabiana Murr. McNab Cypress. Fig. 50 a, b. Tree 15 to 40 ft. 
high, often somewhat bushy, sometimes a low shrub; foliage blue-green, 
pungently aromatic; branchlets very slender; 
leaves with a conspicuous dorsal resin pit or 
white gland, often slightly glaucous; cones 
globose, 5 to 8 lines in diameter, reddish or 
grayish brown; umbos conical, the uppermost 
pair very prominent or horn-like and in¬ 
curved; seeds brown.—Dry hills and flats, 
Napa Co. to Shasta Co., thence easterly to 
the n. Sierra foothills as far south as Yuba 
Co. Var. bakeri Jepson n. comb. Baker 
Cypress. Fig. 50c. Slender tree; cones silvery 
or glaucous; umbos short-conical.—Modoc 
lava beds. (C. bakeri Jepson.) 

5. JUNIPERTJS L. Juniper 

Trees or shrubs. Leaves in whorls of 3 or 
opposite, scale-like, imbricated, closely ap- 
pressed and adnate to the branchlets or linear- 
subulate and spreading. Stamens and ovules £5- ^a«?ah ia™™M^ri - . , r o t foliage branchlet x 6; b, cone x 1; 
on separate trees. Stammate catkins with C( Var. bakeri Jepson. cone x 1. 
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many stamens, each with 2 to 6 anther cells. Ovulate catkins of 3 to 6 succu¬ 
lent coalescent scales, each bearing 1 or 2 ovules. Cones fleshy and berry¬ 
like, ripening the second year, in ours 1 to 3-seeded; cotyledons 2 to 6. 

Catkins axillary; leaves linear or lanceolate, acute, cuspidate, spreading, white-glaucous 
above, 3 to 6 lines long; subalpine shrub.1. J. communis. 

Catkins terminal on short branchlets; leaves ovate, scale-like, V2 to 1 line long, closely 
appressed to the branchlets in whorls of 3, with a more or less distinct dorsal 
gland or pit. 

Berries reddish brown, oblong; cotyledons 4 to 6; medium altitudes. . 2. J. californica. 
Berries blue-black, globose or subglobose; cotyledons 2; high montane. 

3. J. occidentalis. 

1. J. communis L. var. montana Ait. Dwarf Juniper. Low or prostrate 
alpine shrub, 1 ft. high or less, forming patches a few feet in diameter; 
leaves rigid, 3 (rarely 2) at a node with very short internodes; berries 
globose, blue, covered with white bloom, 1% to 2y2 lines long.—Sierra 
Nevada, 8000 to 9500 ft., from Mono Pass to Mt. Shasta, thence w. to Del 
Norte Co.; n. to Arctic regions; rare in Cal. 

2. J. californica Carr. California Juniper. Shrub, much-branched from 
the base, 2 to 15 ft. high, or occasionally a tree up to 40 ft. in height; bark 
brown or ashen gray, shreddy; berries subglobose or oblong, reddish or 
brownish, covered with a dense white bloom, 4 to 8 lines long, with dry 
fibrous sweet flesh and 1 to 3 seeds; seeds ovate, acute, brown, with a thick 
smooth but angled or ridged polished bony shell, 3 to 5% lines long.—Western 
Mohave Desert, s. to L. Cal., n. in the Sierra Nevada foothills to Kern Co. 
and in the inner Coast Ranges to Mt. Diablo; local near Coulterville and in 
the mts. n. and w. of Clear Lake. Var. utah^nsis Engelm. Desert Juniper. 
Shrub 3 to 10 ft. high or a tree to 20 ft. high; branches more slender; leaves 
usually glandless; berries usually globose, blue-black with a bloom, 4 to 5 
lines long.—Desert ranges, Inyo Co.; e. to Utah. (J. utahensis Lem.) 

3. J. occidentalis Hook. Sierra Juniper. Subalpine tree 10 to 25 or even 
65 ft. high; trunk 1 to 5 ft. in diameter; bark dull red, shreddy; berries 
globose to ovoid, blue-black with a whitish bloom, 3 to 5 lines long, with 
resinous juicy flesh and 2 seeds (rarely 1 or 3); seeds flat on the face, the 
convex back with 3 to 5 resinous-glandular pits.—Granite ridges and cirques, 
7000 to 10,500 ft.: common in the Sierra Nevada, rare in the San Bernardino, 
Panamint and Yollo Bolly mountains; n. to Wash. 

TAXACEAE. Yew Family 

Trees or shrubs with linear leaves 2-ranked by a twist in their petioles. 
Stamens and ovules borne on different trees. Stamens united by their fila¬ 
ments into a column with 4 to 8 pollen-sacs pendent from each filament. 
Ovule solitary, terminal on a short axillary branch. Seeds set loosely in a 
fleshy cup, or quite enveloped by it and thus appearing drupe-like, ripe in 
first autumn; cotyledons 2. 

Fruit red, berry-like; leaves V2 to % in. long, acute.1. Taxus. 
Fruit green or purplish, plum-like; leaves 1% to 2^ in. long, stiffish, bristle-pointed.... 

2. Torreya. 

1. TAXUS L. Yew 

Trees or shrubs, the leaves bluntish or merely acute. Stamens 7 to 12 in a 
cluster, the 4 to 9 pollen-sacs borne under a shield-like crest. Ovule seated 
upon a circular disk which in fruit becomes cup-shaped, fleshy, and red, 
surrounding the bony seed, the whole berry-like. (Ancient Latin name of 
the yew, probably from Greek toxon, a bow, the wood used for bows.) 

1. T. brevifolia Nutt. Western Yew. Fig. 51. Small tree 10 to 30 ft. 
high, the crown irregular with the branches of unequal length and standing 
at various angles but tending to droop; bark thin, red-brown, shreddy; 
leaves linear, acute at apex, shortly petioled, flat, with midrib in relief 
above and below, 3 or mostly 6 to 8 lines long, 1 line wide, spreading right 
and left in flat sprays; seeds borne on the under side of the sprays and when 
mature set in a fleshy scarlet cup, the whole looking like a brilliantly colored 
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berry.—Deep, sliady canons: Santa Cruz 
Mts. to Mendocino Co. and northw. to 
Mt. Shasta, thence s. through the 
Sierra Nevada. Localities few and scat¬ 
tered, and the individuals not numerous. 
Wood fine- and close-grained, hard, 
heavy and durable. 

2. TORREYA Am. Stinking Yew 

Trees with rigid sharp-pointed leaves 
in 2 ranks. Stamen clusters solitary in 
the adjacent leaf axils, made up of 6 to 
8 whorls of stamens, 4 stamens in a 
whorl, each filament with 4 pollen-sacs 
without crests. Ovule completely cov¬ 
ered by a fleshy aril-like coat, the whole 
becoming drupe-like in fruit. Seed with 
thick, woody outer coat, its inner layer 
irregularly folded into the white endo¬ 
sperm; embryo minute. (John Torrey, 
Professor of Botany in Columbia Col¬ 
lege, long-time a student of western 
botany, who traveled in California be¬ 
fore the days of the Overland Railroad.) 

51. Taxus brevifolia Nutt.; a, fr. branch- 
let x V2 ; b, long. sect. fr. x %. 

1. T. californica Torr. California 

Nutmeg. Fig. 52. Handsome tree 15 to 
50 ft. high, the trunk y2 to 3 ft. in 
diameter; leaves rigid, 1 x/± to 2*4 in. 
long, iy2 lines wide, flat, dark green 
above, yellowish green beneath and 

with two longitudinal glaucous grooves, linear or 
tapering above middle, bristle-tipped, twisted on their 
short petioles so as to form a 2-ranked flat spray; 
fruit elliptical, green in color or when ripe streaked 
with purple, 1% to 1% in. long; flesh thin and resin- > '"N 
ous; endosperm copious, with irregular incisions filled 
by the inner coat, giving it a marbled appearance so 
that in cross-section the seed resembles the true nut¬ 
meg of commerce.—Cool, shady canons: Santa Cruz 
Mts. to Mendocino Co.; Sierra Nevada. A forestrally- 
rare tree. 

GNETACEAE. Gnetum Family 

Woody plants without resin. Catkins unisexual. 
Embryo axile in the endosperm; cotyledons always 2. 

1. EPHEDRA L. Mexican Tea. Joint Pine 

Equisetum-like shrubs with slender long-jointed 
stems, opposite or fascicled branches and opposite 
scale-like leaves. Scales more or less connate, sheath¬ 
ing the stem, at length splitting to the base. Staminate 
and ovulate catkins very small, on different shrubs. 
Staminate catkins with 2 to 8 stamens united into a 
column and a perianth of 2 segments. Ovulate catkins 
1, 2, or usually 3 at each node, each 1 or 2-ovulate, with 
several subtending bracts. Ovule produced at apex 
into a style-like process (the micropyle) which is ex- 
serted through the opening in the urn-shaped perianth. 
Seed nut-like, enveloped by the indurated perianth, 
and partly or wholly enclosed by the bracts. (Greek 
ephedra, the name used by Pliny for the horse-tails.) 

52. Torreya californica 
Torr.; fr. branchlet 

x V3. 
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Scales and bracts in 2s; bracts connate at base; ovulate catkins (and sometimes the starni- 
nate) on peduncles % to 4 lines long. 

Branches bright or yellowish green, erect and broom-like.1. E. viridis. 
Branches pale or glaucous, divergent.2. E. nevadensis. 

Scales and bracts in 3s; bracts distinct; ovulate catkins sessile or nearly so; branches 
clustered, erect. 

Fruiting catkin subglobose, 3 to 4 lines long.3. E. californica. 
Fruiting catkin slender-ovate, 5 to 6 lines long...4. E. trifurca. 

1. E. 'viridis Cov. Erect green shrub 1% to 3 ft. high, with numerous 
broom-like muriculate branches; fruiting bracts green, firm, with narrow 
scarious edge; fruits 1 or usually 2 in a catkin, with flat faces and strongly 
convex or carinate backs, 3y2 to 4 lines long.—Desert ranges, 5000 to 7000 
ft.: Mohave Desert; Inyo Co.; e. to Ariz. and Utah. 

2. E. nevadensis Wats. Erect olive-colored shrub % to 2 ft. high; branches 
somewhat scabrous, divergent; scales sheathing, at length mostly deciduous; 
fruiting bracts ovate or round ovate, firm, scarious on edges, 4 to 6 pairs; 
fruit one in a catkin, exserted, 3 or 4 lines long, 3-ridged or trigonous, or, 
when 2 in a catkin, with more or less flat faces and strongly convex or 
carinate backs.—Desert valleys: Honey Lake Valley s. to the Mohave and Colo¬ 
rado deserts; e. to Utah, s. to Mex. 

3. E. calif ornica Wats. Fig. 53. Light green shrub, 1% to 3 ft. high; fruit¬ 
ing bracts reddish or brownish, submembranous, in 4 or 5 whorls, reniform- 
orbicular, entire, with a short broad claw; fruit one in a catkin, ovate, included, 
4-angled, 2% to 3 lines long.—Mohave and Colorado deserts, n. to western 
Fresno Co., w. to San Diego, s. to L. Cal. 

4. E. trifurca Torr. Erect light- or yellowish-green shrub l1/* to 5 ft. high, 
with spinosely tipped straight branches; scales conspicuously sheathing, 3 to 6 
lines long, finally weathering fibrous; ovulate catkins nearly sessile, of 8 to 10 
pairs of bracts; fruiting bracts large, very thin, scarious, round-cordate, clawed, 
with reddish centers; fruit one in a catkin, slender, 4-sided, included, 6 lines 
long.—Mohave River at Daggett; Superstition Mts., Colorado Desert; e. to Ariz., 
s. to Mex. 

Class 2. ANGIOSPERMAE. Flowering Plants 

Ovules enclosed in a sac or ovary, which becomes the fruit and encloses the 
seed. Plants with true flowers, typically with an abbreviated stem (receptacle) 
bearing regular whorls of floral envelopes and stamens and pistils. 

MONOCOTYLEDONS 
Leaves parallel-veined. Stem with vascular bundles scattered irregularly through 

the pith. Flowers with the parts usually in 3s. Embryo with one cotyledon. 

TYPHACEAE. Cat-tail Family 

Marsh or aquatic perennial herbs, the solid cylindric jointless stems from 
creeping rootstocks and bearing long linear alternate leaves. Flowers monoecious, 
crowded in dense cylindrical spikes, without perianth. Ovary '* 
1-eelled, 1-ovuled; style slender. Fruit a seed-like nutlet. 

1. TYPHA L. Cat-tail 

Stems tall, simple, ending above in a long spike, the pistillate 
portion below, the staminate portion above. Stamens seated 
directly on the axis, intermixed with long bristle-like hairs. 
Ovaries minute, pedicellate; pedicels bearing clavate bristles • p e_La ca 1 
which envelop the very small nutlets in a copious down. 
(Ancient Greek name of the Cat-tail.) 

fornica Wats. . 
ovulate branch- 

let x 1. 

Staminate and pistillate portions of spikes contiguous, rarely separated; pistillate flowers 
without bractlets.L T. latifolia. 

Staminate and pistillate portions of spikes usually separated by a small interval; pistillate 
flowers with bractlets.2. T. angustifolia. 

1. T. latifolia L. Common Cat-tail. Stout, 3% to 6 ft. high; leaves very 
long, fiat, sheathing at the base, % to 1 in. broad; spike 1 to 13 in. long; 
pistillate portion of spike without bractlets; stigma rhombic-lanceolate; pol¬ 
len-grains in 4s; fruiting spike dark brown or blackish, 10 to 12 lines thick. 
Common in marshy places; north temperate regions. 
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2. T. angustifolia L. Stems slender, 3 to 8 ft. high; leaves 3 to 6 lines 
broad, somewhat convex on the back; pistillate flowers with a hair-like bract- 
let dilated at apex and a linear stigma; pollen-grains simple; fruiting spikes 
light or dark brown, 5 to 6 lines thick.—Marshes: Inyo Co. s. to cismontane 
S. Cal.; Atlantic coast; S. Am., Eur., Asia, n. Afr. 

SPARGANlACEAE. Bur-reed Family 
I 

Marsh or aquatic plants with terete stems from creeping rootstocks, alter¬ 
nate long-linear 2-ranked leaves and monoecious flowers in globose heads. 
Ovary 1 or 2-celled. Fruit consisting of obovoid or spindle-shaped nutlets, 
1 to 2-seeded. 

1. SPARGANIUM L. Bur-reed 

Perennials with fibrous roots and horizontal rootstocks. Heads scattered 
along the upper portion of the simple or sparingly branched stem; lower 
heads pistillate, with leaf-like bracts; upper heads staminate. Stamens with 
minute scales interposed, their filaments slender and elongated. Ovaries sur¬ 
rounded by 3 to 6 linear-subulate scales forming a sort of calyx. (Sparganion, 
the Greek name, diminutive of sparganon, a swaddling-band, on account of 
the ribbon-like leaves.) 

Inflorescence compound; pistillate flowers sessile; nutlets obovoid, with truncate or rounded 
summit; fruiting heads 10 to 15 lines in diameter.1. S. eurycarpum. 

Inflorescence simple; pistillate flowers pediceled; nutlets spindle-shaped, with tapering sum¬ 
mit; fruiting heads 7 to 10 lines in diameter. 

Leaves (2 Vs to 5 lines wide") and bracts conspicuously scarious-margined. 
2. S. simplex. 

Leaves (1V2 to 2 lines wide) and bracts not conspicuously scarious-margined. 
3. S. angustifolium. 

1. S. eurycarpum Engelm. Fig. 54. Erect, 
rather slender, 3 to 8 ft. high, with branching 
inflorescence; leaves flat and thin, slightly keeled 
beneath; staminate heads 5 to 13; pistillate heads 
2 to 4 on the stem or branch, sessile or more com¬ 
monly peduncled; fruiting heads % to 1% in. in 
diameter; nutlets sessile, obovoid, several-angled, 
with a truncate or depressed summit, tipped with 
the short style, 3 (or nearly 3) lines broad, 4 
lines long, including the style.—Los Angeles 
River to the San Joaquin Valley; n. to B. C., e. 
to the Atlantic. Var. gr^enei Graebner. Branches 
of the inflorescence more 
erect; achenes rounded 
at summit. — San Fran¬ 
cisco Bay region, s. to 
L. Cal., n. to B. C. 

2. S. simplex Huds. 
Fig. 55. Stems erect, 1 
to 3 ft. high, or some¬ 
times floating; leaves 2 
to 6 lines broad, slightly 
carinate; inflorescence 
usually simple; stam¬ 

inate heads 3 to 5, congested or confluent, but distant 
from the pistillate; pistillate heads 2 to 6, the lowest 
peduncled, some supra-axillary, 8 or 9 lines in diam¬ 
eter in fruit; nutlets narrow, 2 to 2y2 lines long, 
1 to 1V2 lines thick on the lower third, at apex 
gradually attenuate into the long style, long-pedi- 
celed, often 2-celled.—Sierra Nevada, 6000 to 7000 
ft., from Tulare Co. to Modoc Co.; n. to B. C., e. to 
N. Eng. 

54. Sparganium eurycarpum 
Engelm.; a, infl. x XA ; b, 

achene with sepals x 2; 
c, head of achenes x XA . 

3. S. angustifolium Michx. Stems 1 to 4 ft. high; 
leaves exceedingly long and narrow, 1 to 2y2 lines 

55. Sparganium simplex 
Huds.; a, fr. branch x ; 

b, achene x 2. 
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broad, floating or erect; inflorescence simple; staminate heads 2 to 6, some¬ 
times blended but distant from the pistillate; pistillate heads sessile in 
the axils, often a little supra-axillary, rarely peduncled; nutlets 2% lines 
long, brownish, constricted at or above the middle, abruptly contracted at 
apex into the long style or beak, pediceled.—Lakelets and slow streams, 8000 
to 9000 ft., very rare: San Bernardino Mts.; Sierra Nevada; B. C. to the 
Atlantic. 

NAIADACEAE. Pondweed Family 

Water plants entirely submerged or with floating leaves. Leaves thread¬ 
like or grass-like or some with broad floating blades, commonly sheathing at 
base or with sheathing stipules. Flowers inconspicuous, naked or with a very 
small calyx, commonly borne on a short spike or spadix. Ovaries 1 to 4, dis¬ 
tinct, free from the calyx if that be present, 1-celled, 1-ovuled, ripening into 
nutlet-like fruits. 

Flowers perfect, in spikes or clusters. 
Calyx of 4 distinct sepals.1. Potamogeton. 
Calyx none.2. Ruppia. 

Flowers unisexual; calyx none. 
Leaves entire. 

Pistils about 4, borne in a cup-shaped involucre; fresh water ponds or streams. . 
3. Zannichellia. 

Pistils many, borne on the side of a linear spadix; maritime. 
Flowers monoecious; nutlet ovoid; leaves 2 to 4 lines broad. .. .4. Zostera. 
Flowers dioecious; nutlet sagittate-cordate; leaves Vz to 2 lines broad. 

5. Phyllospadix. 
Leaves with spiny-toothed margins; pistil solitary and naked.6. Naias. 

1. POTAMOGETON L. Pondweed 

Perennial herbs, commonly growing in the still waters of creeks and in 
fresh or brackish ponds, the stems arising from rootstocks. Leaves alternate, 
or the uppermost opposite, frequently of two kinds, the floating ones broad, 
the submerged narrower and often thread-like or linear; stipules present, 
often sheathing the stem. Flowers in spikes or heads on axillary peduncles 
and enclosed in the bud by stipular sheaths. Sepals 4, with short claws. 
Stamens 4, inserted on the base of sepals. Ovaries 4. (Greek potamos, a 
river, and geiton, a neighbor, on account of the aquatic habit.) 

A. Stipules axillary and free from the leaf. 
Plants with both submerged and floating leaves; petioles of floating leaves present, often 

long, short or none in no. 4. 
Submerged leaves linear or thread-like, consisting of petioles only. 

Floating leaves elliptical, subcordate at base.1. P. natans. 
Floating leaves narrowly oblong, attenuate into the petiole.2. P. epihydrus. 

Submerged leaves linear or lanceolate, bearing true blades. 
Flowers capitate; peduncles 1 to 3 lines long; floating leaves less than 1 in. long. 

3. P. dimorphus. 
Flowers spicate; peduncles 2 in. long or more; floating leaves 2 to 4 in. long. 

Plants reddish; nutlet with a distinct pit on each side.4. P. alpinus. 
Plants green; nutlet not pitted. 

Nutlet distinctly 3-keeled; low altitudes.5. P. americanus. 
Nutlet indistinctly 3-keeled; high montane.6. P. heterophyllous. 

Submerged leaves, or some of them, broader and falcate.7. P. amplifolius. 
Plants with the leaves all submerged; petioles short or none. 

Leaves with broad blades, ovate, orbicular or lanceolate, never linear. 
Stipules greenish; leaves with a short petiole or subsessile.8. P. lucens. 
Stipules white, with numerous fibrous nerves. 

Leaves clasping, hooded at apex; peduncles often 8 in. long or more. 
9. P. praelongus. 

Leaves cordate-clasping, not hooded, the lobes at base often touching around 
the stem.10. P. perfoliatus. 

Leaves linear, thread-like, or setaceous. 
Without propagating buds or glands.11. P. foliosus. 
With both propagating buds and glands. 

Leaves capillary; stem slender, not flattened.12. P. pusillus. 
Leaves linear, 1 to 2 lines wide; stem much flattened. . . .13. P. compressus. 

B. Stipules adnate to the leaf or petiole. 
Plants with submerged leaves only. 

Leaves capillary.14. P. pectinatus. 
Leaves flat, % to IV2 lines broad. 

Leaves in terminal clusters.15. P. latifolius. 
Leaves 2-ranked.16. P. robbinsii. 
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1. P. natans L. Broad Pondweed. Stem thick, little if at all branched; 
floating leaves elliptical, subcordate at base, l1/* to 3 in. long, 1 to 2 in. 
broad, on petioles longer than the blade; stipules linear-lanceolate, mem¬ 
branaceous, 2 to 4 in. long; submerged leaves consisting of petioles without 
blades, 2 to 9 in. long or more and 1 line wide, usually perishing early, their 
tips sometimes reaching the surface of the water and forming miniature 
blades; spikes dense, 1 or 2 in. long, on longer peduncles; nutlet evidently 
keeled along the back, 2 lines long.—Montane region at 5000 to 7000 ft, alt.: 
Bear Valley, San Bernardino Mts.; Sierra Nevada; Mt. Shasta; n. to B. C., 
e. to the Atlantic; Eur., Asia. 

2. P. epihydrns Baf. Stems slender (% line broad), compressed, mostly 
simple, 1 to 2 ft. long; floating leaves narrowly oblong, 1% to 2 in. long, 
gradually narrowed into petioles about % as long; submerged leaves thin, 
grass-like, 2 to 3 in. long, 2 to 3 lines wide, the petiole-like base very short; 
spikes dense, % in. long, on peduncles 1% to 1 % in. long; nutlet flattish, 
3-keeled, the seed impressed on the sides.—Yosemite Valley; n. to B. C., 
e. to the Atlantic. 

3. P. dimorphus Baf. Stems simple, 1% ft. long; floating leaves in 2 or 
3 opposite pairs, oblong, tapering to each end, impressed beneath with 7 to 9 
nerves, 3 to 4 lines wide and 7 to 10 lines long, passing rather dennitely at 
base into the somewhat shorter (or sometimes longer) petiole; submerged 
leaves % to % line wide, 1 or 2 in. long, acute at tip but not setaceous, 
stipules 1 to 5 lines long, adnate for about Y2 their length; flowers in a few- 
flowered head (or the emersed in a very short spike), the peduncles 1 to 3 
lines long, shorter than the submersed spike; nutlet less than 1 line long, 
keeled on the back, the keel winged and sometimes denticulate; embryo 
coiled 1% times; pericarp very thin and fleshless, revealing clearly the coiled 
embryo, the whole suggestive of a snail shell.—San Jacinto Mts.; n. to the 
Great Valley; e. to Va. 

4. P. alpinus Balbis. Alpine Pondweed. Whole plant of a reddish tinge; 
stems simple, 1 or 2 ft. long; floating leaves narrowly oblong, tapering at 
both ends, 2 to 4 in. long, % to % in. wide, submerged leaves 2 to 7 in. long, 
J/4 to Y2 in. wide, all sessile or narrowed to a short petiole; stipules broad, 
Y‘2 to U/i in. long; spikes % to 1% in. long, on peduncles about 2 in. long; 
nutlet with a distinct pit on each side.—Ponds, montane, 6000 to 7000 ft.: 
Sierra Nevada, from Fresno Co., to Alpine Co.; n. to Alas, and Canada, e. to 
Fla.; Eur., Asia. 

5. P. americanus C. & S. Stems terete, much branched, 3 to 6 ft. long; 
floating leaves coriaceous, elliptical, 2 to 4 in. long, Yi to l1/'! in- wide, the 
petiole often longer than the blade, submerged leaves very thin, lanceolate, 
4 to 12 in. long, 4 to 6 lines broad, rounded at base, or tapering into a petiole 
1 to 4 in. long; stipules 1 to 4 in. long; peduncles 2 to 3 in. long; spikes 1 to 2 
in. long, densely fruited; nutlet obliquely obovate, 1*4 to 2 lines long, the 
back 3-keeled, with the middle keel prominent.—Ponds or slow creeks in 
the valleys or hills at low altitudes: Los Angeles Co.; Great Valley; Coast 
Banges; n. to B. C., e. to the Atlantic; Eur., Asia, n. Afr. 

6. P. heterophyllus Schreb. Stems slender, compressed, branched, 1 to 2 
ft. long; floating leaves oval to oblong-elliptical, 1 or 2 in. long, 4 to 9 lines 
wide; petioles 1 to 4 in. long; stipules 1 in. long or less; submerged leaves 
linear-lanceolate, narrowed at base, sessile, 1 to 2 in. long, 1 to 3 lines wide; 
spikes 1 in. long; peduncles 1 to 4 in. long; nutlet roundish, % to l1/'! lines 
long, indistinctly 3-keeled.—High montane, 8000 to 9000 ft.: Sierra Nevada 
from Tulare Co. to Modoc Co.; n. to Wash., e. to the Atlantic; Eur., Asia. 

7. P. amplifolius Tuckerm. Stems mostly simple, 2 to 4 ft. long; floating 
leaves oblong-ovate or oval, mucronate, % to 1% in. broad, 2 to 3 in. long, 
the petioles of about the same length; submerged leaves with the sides fold¬ 
ing together and assuming a falcate shape, the uppermost large, elliptical 
or ovate, 21/4 to 4 in. long, the lower lanceolate and often as much as 8 in. 
long and 2 in. wide; spikes Yi to 2 in. long; peduncles thickening upwards. 
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2 to 3 in. long; nutlet 3-keeled, the middle keel prominent.-—Sierra Nevada 
(Red Lake on the San Joaquin River); Ore. and B. C. to the Atlantic. 

8. P. lucens L. Stem thick, branching below and bearing masses of very- 
leafy branches at summit; leaves all submerged, thin, elliptical to lanceolate 
or oblanceolate or the uppermost oval, acute or acuminate, often undulate- 
serrate, narrowed at base to a short petiole or sessile, 2 to 7 in. long and 
% to 1% in. wide; stipules greenish, 1 to 2 in. long, loose and spreading, 
sometimes very broad; peduncles 3 to 6 in. long; spikes 2 to 21/j in. long, 
thick cylindrical; nutlet iy> lines long, nearly as broad, with 3 distinct ribs 
on back.—Small lakes and ponds: San Diego Co.; San Francisco; n. to B. C., 
e. to Nova Scotia. 

9. P. praelongus Wulf. Stems whitish, zigzag, 3 to 8 ft. long, branching; 
leaves all submerged, bright green, oblong-lanceolate, undulate, “cucullate at 
apex,” sessile by a clasping base, 4 to 9 in. long, and y2 to 1 in. wide; stip¬ 
ules white, the uppermost obtuse, many-nerved, usually hugging the stem, % 
to l1/* in. long; spikes 1 to 2 in. long, borne on peduncles 4 to 10 in. long (or 
even longer), erect and straight and often numerous; nutlet 2 to 2y2 lines 
long.—Deep water of ponds: Sierra Co.; Ore. to B. C. and N. J.; Eur. 

10. P. perfoliatus L. var. richardsdnii Benn. Stems straight, simple or 
branching; leaves long-lanceolate and acute, wavy, cordate at base and clasp¬ 
ing, 1 to 4 in. long; stipules y2 to % in. long, many nerved, often becoming 
much frayed; spikes 8 to 11 lines long; peduncles 1% in. long; nutlet 1% 
lines long.—Siskiyou Co.; Ore. to B. C. and N. J. 

11. P. foliosus Raf. Leafy Pondweed. Stem flattened, much branched, 
1 to 21/o ft. high; leaves rather thickly clothing the stem, 1 to 1 V2 in. long, 
y2 to 1 line wide, abruptly acute; stipules white, transparent, 6 to 9 lines 
long; flowers few in a head on a peduncle 2 to 6 lines long; nutlet nearly 1 
line long, 3-keeled on the back, the central keel with narrow rough-edged 
wing.—Ponds, Coast Ranges and Sierra foothills; n. to O’re., e. to the 
Atlantic. Var. calif6rnicus Morong. Bushy in its habit; stem thick.—Coastal 
S. Cal. Var. niagarensis Gray. Large-sized; leaves often 3 in. long or more; 
stipules longer than in the species.—Visalia; e. U. S. 

12. P. pusillus L. Slender Pondweed. Stems filiform, branching, y> to 
1 ft. long; leaves narrowly linear, acute, with a crater-like gland on each 
side of the stem at base of the petiole or rarely glandless, 1 to 3 in. long, 
14 to % line wide, sessile; stipules short, obtuse, becoming setose; peduncles 
flattened, slender, y> to 3 in. long; spikes interrupted or capitate; nutlet 
obliquely elliptical, % to 1 line long, with a groove on each side of the 
rounded back, or sometimes with 3 distinct keels, beaked by a short style.— 
Coast Ranges; Sierra Nevada; n. to B. C., e. to the Atlantic, s. to Mex.; 
Eur., Asia. Var. tenuIssimus Mert. & Koch. Leaves setaceous.—Soda Sprs., 
Tuolumne Mdws. 

13. P. compressus L. Eel-grass Pondweed. Stem very much flattened; 
foliage bright green and shining; leaves fascicled at summit of the branches, 
with numerous fine nerves, 2 to 6 in. long, 114 to 2 lines wide, abruptly acute, 
mueronate, sessile; stipules scarious, soon perishing; spikes y2 to 1 in. long, 
on peduncles 1 to 4 in. long; nutlet nearly or quite 2 lines long, 3-keeled on 
back.—Honey Lake Valley, Lassen Co.; Ore. to B. C. and N. J.; Eur. 

14. P. pectinatus L. Fennel Pondweed. Sago Pondweed. Fig. 56. Stems 
y2 or 2 to 6 or 8 ft. long, from a running rootsock, repeatedly forking above, 
then very leafy and forming broom-like clusters; leaves very slender, seta¬ 
ceous, 1 to 3 in. long exclusive of the sheaths which are x/2 to % in. long 
or on the lower leaves even 2 in. long; scarious margin of the sheaths very 
narrow; spikes y2 to lx/2 in. long, the flowers in distinctly separated whorls; 
peduncles 1 to 3 or more in. long; nutlet 1 y> to 2 lines long, with an obscure 
ridge on each side of the back.—The most common species throughout the 
state from sea-level to 7000 ft.; of world-wide distribution. The rootstocks 
bear tubers about the size of a pea, which are fed upon by the Canvas-back 
and Broad-bill. 
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15. P. latifolius Morong. Near the 
preceding; stems stoutish, white, 
branching; leaves numerous, fas¬ 
cicled terminally, % to 1% lines 
broad; adnate portion of stipule % 
to 1 in. long, broad on the uppermost 
leaves, scarious-margined, the free 
portion shorter.—Brackish water; n. 
Sierra Nevada from Lassen Co. to 
Modoc Co.; nw. Nev. 

16. P. robbinsil Oakes. Stems 
stout; rootstocks running, sometimes 
nearly 1 ft. long; leaves crowded in 
2 ranks, l1/^ to 4 in. long, l1/^ to 2 
lines wide, obtuse, mucronate, auric- 
ulate at junction of free portion of 
stipule; adnate portion of stipules 
about V2 in. long, the free portion 
as long or longer.—Mariposa Co.; 
Honey Lake Valley, Lassen Co.; Ore. 
to B. C. and Del. 

2. RUPPIA L. 

Immersed aquatic herbs with long 
filiform forking stems. Leaves almost 
capillary, with a broad membranous 
sheathing base. Peduncles slender, 
axillary, at first very short and en¬ 
closed in tlpe spathe-like base of the 

56. Potamogeton pectinatus L.; a, fruiting leaf, each bearing two flowers dis¬ 
branch; b, rootstocks with ascending stems : „ tno-othpr and rising to the 
producing tubers on branches from the nodes; Pos®a near together ana rising to tne 

c, d, tubers with young shoots, x • surface in the period of anthesis, 
afterwards coiling and drawing the 

fruits beneath the surface. Flowers perfect, entirely destitute of perianth. 
Stamens 2, sessile, each anther consisting of 2 large and separate anther-cells. 
Pistils 4, after flowering becoming stalked and ripening into hard ovoid nut¬ 
lets; stigmas depressed, sessile. (II. B. Ruppius, a German botanist of the 
18th century.) 

1. R. maritima L. Ditch-grass. Plants 2 to 3 ft. long; leaves 2 to 3 in. 

long; nutlets % to 1% lines long, raised on stipes 1 to 12 lines long; fruiting 
peduncle 3 to 6 lines long.—Alkaline or brackish waters: throughout the 
state; cosmopolitan. 

3. ZANNICHELLIA Mich. 

Immersed aquatic plants, flowering and fruiting under water, the thread¬ 
like stems from a creeping rootstock. Leaves opposite or in whorls. Flowers 
monoecious, without perianth, sessile, both kinds in the same axil: staminate 
flowers consisting of an anther on a pedicel-like filament; pistillate flowers 
2 to 6 (usually 4) in a cluster and surrounded by a hyaline cup-shaped in¬ 
volucre shorter than the pistils, each flower consisting of a single pistil with 
a thin peltate stigma on the summit of the short style. Fruit an oblong some¬ 
what flattened, beaked nutlet. (G. G. Zannichelli, 1662-1729, a botanist of 
Venice.) 

1. Z. palustris L. Horned Pondweed. Stems sparingly branched, 1 to 1V2 

ft. long; leaves 1 to 2 in. long, filiform but flat; nutlet slightly incurved, 
becoming stipitate, 1 to l1/^ lines long, often roughened or toothed on the 
back.—Pools and still waters of streams: Los Angeles and Santa Barbara, 
n. to Alameda Co. and the Sacramento Valley; cosmopolitan. 

4. ZOSTERA L. Grass-wrack 

Submerged maritime herbs with elongated and very narrow grass-like radi¬ 
cal leaves and inflorescences raised on peduncle-like stems. Flowers monoe- 
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cious, borne in 2 rows on the face of a flattened spadix with or without small 
lateral appendages covering them in the bud and closely invested by a pro¬ 
tecting leaf-like spathe until anthesis. Staminate flower of 1 stamen. Pis¬ 
tillate flower of 1 pistil. Nutlet ovoid. (Greek zoster, a girdle or band, on 
account of the ribbon-like leaves.) 

1. Z. marina L. Eel-grass. Leaves with long sheathing bases, 3 to 7- 
nerved, 1 to 4 ft. long, 1 to 4 lines broad; spathes jointed at base, ending 
above in a more or less elongated leaf-like summit; spadix 2 to 4 in. long, 
10 to 20-fruited; fruits 1% lines long, the ribs of the seed showing clearly 
on the pericarp.—Shoal waters of bays, San Pedro to San Francisco Bay 
and n. to Alas. Yar. latif6lia Morong. Stem stout, sometimes 8 or 10 ft. 
long; leaves 3 to 6 lines wide; nutlet with a distinct stipe, the pericarp 
splitting along the face; seed without ribs.—Santa Barbara to Bolinas Bay 
and n. to Puget Sound. 

5. PHYLLOSPADIX Hook. 

Aquatic plants of rocky ocean shores, closely related to Zostera, with 
elongated narrowly linear basal leaves from much branched creeping root¬ 
stocks. Flowers dioecious, borne in 2 rows on the side of a flattened spadix, 
with a lateral chartaceous appendage covering each flower in the bud, the 
whole inflorescence enclosed by a spathe which is produced beyond the spadix 
as a foliaceous prolongation. Staminate spadices with sessile anthers; pistils 
or rudiments none. Pistillate spadices with rudimentary anthers alternating 
with the pistils; pistils simple, with 2 stigmas; ovary sagittate-cordate, i. e., 
with two downwardly-produced horns at base, which in fruit are strongly 
developed and bear on the inside deflexed bristles serving to attach the 
floating nutlets to other plants on the beaches. (Greek phullon, leaf, and 
spadix, a kind of inflorescence.) 

Flowering stems 1 ft. long or more, bearing 2 to 5 pistillate spadices.1. P. torreyi. 
Flowering stems 2 or 3 in. long, bearing 1 pistillate spadix or rarely 2.2. P. scouleri. 

1. P. torreyi Wats. Rootstocks brittle; leaves 1x/2 to 2 ft. long, y2 to 1 
line broad; pistillate spadices 1 to 1% in. long; staminate spadices shorter 
and with shorter peduncles; nutlet 2y2 lines long.—Low tide limits to two 
fathoms below: Russian River to San Diego; s. to L. Cal.; usually in more 
quiet waters than the next. 

2. P. scouleri Hook. Very similar to the preceding but the leaves rather 
broader, % to 2 lines wide, and more obviously 3-nerved; nutlet larger.— 
Santa Barbara to Sonoma Co.; n. to Vancouver Isl.; Japan. 

6. NAIAS L. Naiad 

Slender branching submerged fresh-water plants with linear opposite spiny- 
toothed leaves, which are seemingly whorled on account of the ones crowded 
in the axils. Flowers monoecious or dioecious, solitary in the axils. Stami¬ 
nate flower consisting of a single stamen enclosed by two perianth-like 
envelopes. Pistillate flower naked, consisting of a single ovary bearing a 
style with 2 to 4 stigmas. Fruit a seed-like nutlet, tipped with the persistent 
style. (Greek Naias, a water-nymph.) 

Leaves coarsely toothed, the sheathing base entire or with 1 or 2 teeth on each side; stems 
and back of the leaves often spiny; flowers dioecious.1. N. marina. 

Leaves very minutely serrulate; flowers monoecious; stems unarmed. 
Nutlet shining, smooth; sheathing base of leaves with many minute teeth on its upper 

portion.2. N. flexilis. 
Nutlet dull, reticulated; sheathing base of leaves commonly narrow and with few 

teeth or sometimes entire.3. N. guadalupensis. 

1. N. marina L. Holly-leaved Naiad. Stems stout, often armed with 
prickles twice as long as their breadth; leaves linear, % to 1 y2 in. long, 1 to 
1 y2 lines broad, coarsely saw-toothed, with the teeth spinulose-tipped and 
the broad sheathing base entire or with 1 or 2 teeth on each side; nutlet 2 
to 2y2 lines long, reticulated.—Clear Lake; L. Cal.; e. to the Atlantic. Rare 
in Am.; Eur., Asia, Australia. Var. calif6rnica Rendle. Internodes spar¬ 
ingly spinose; leaves very coarsely toothed and with 4 to 6 dorsal spines.— 
S. Cal. 
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2. N. flexllis R. & S. Slender Naiad. Stems slender; leaves narrowly 
linear, very minutely toothed, mostly acuminate, Yi to 1 in. long, Y± to Yi line 
wide; nutlet oblong-ovoid, 1 to 2 lines long, nearly smooth, shining.—Santa 
Monica; San Francisco; Wash, to the Atlantic; Eur. 

3. N. guadalupensis (Spreng.) Morong. Stems thread-like, 1 to 2 ft. long; 
leaves 6 to 9 lines long, Yi line wide or something less, abruptly acute; nutlet 
cylindrical, 1 to 1 Yz lines long, dull but distinctly marked with numerous 
rows of squarish reticulations.—Ore. to San Francisco and se. to the Atlantic; 
tropical Am. 

JUNCAGINACEAE. Arrow-grass Family 

Marsh or sub-aquatic herbs with mostly basal rush-like or grass-like leaves, 
and small flowers in racemes or spikes, or solitary. Calyx 6 or 3-parted, or 
none. Stamens in ours 6 or 1. Ovaries 1, or 3 to 6 and united. Embryo 
straight. 
Flowers perfect, in a raceme; perianth present; stamens 6 or 3. 

Leaves all basal; flowers greenish, numerous in bractless spike-like racemes. 
1. Triglochin. 

Leaves both basal and cauline; flowers white, few in a loose bracted raceme. 
2. SCHEUCHZERIA. 

Flowers polygamous, in a spike, also with some solitary; perianth none; stamen 1. 
3. Lilaea. 

1. TRIGLOCHIN L. 

Perennial by means of short rootstocks. Leaves fleshy with membranous 
sheaths. Flowers small, in a spike-like bractless raceme raised on a scape. 
Sepals 6 or 3, greenish, deciduous, the 3 inner inserted higher. Stamens G 
or 3; anthers sessile or nearly so. Carpels 6 or 3, united around a central 
axis (carpophore), separating when ripe from the base upward, and leaving 
the persistent axis. Stigmas as many as the carpels, plumose. Carpels 1- 
seeded, dehiscing by the ventral suture. (Greek tri, three, and glochis, a 
point, referring to the fruit of the 3-carpeled species.) 

Sepals 6, the 3 inner inserted higher; carpels 6, strongly 2-ridged, with an obscure or 
obvious ridge in the furrow; carpophore slender, not winged.1. T. maritime. 

Sepals 3; carpels 3, 3-ridged, the median ridge much stronger than the lateral; carpo¬ 
phore 3-winged.2. T. striata. 

1. T. maritima L. Common Arrow-grass. Scapes stout, 1 ft. long or some¬ 
what more, bearing a raceme 10 to 15 in. long, the whole surpassing the (2 
to 3 lines wide) leaves; flowers 1 line long, longer than the pedicels, these 
in fruit conspicuously decurrent; carpels 3-angled, with the dorsal angles 
winged, making a broad longitudinally-striate groove on the back, 2Yi lines 
long.—Marshy shores along the coast, rarely in the interior. Var. debilis 

Jones. Slender Arrow-grass. Scapes very slender and racemes looser, 7 to 13 
in. high; leaves usually less than 1 line wide; flowers about Y> line long; 
carpels rather less than 2 lines long; fruiting pedicels less obviously decur¬ 
rent.—With the species. 

2. T. striata R. & P. Scapes 1 to several in a tuft, 2 to 7 in. high, mostly 
exceeded by the leaves; leaves 1 line wide; sepals 3; stamens 3; fruit about 
% line long; carpels 3-ridged on the back.—Salt-marshes, Coast Ranges from 
Monterey Co. to Mendocino Co.; N. and S. Am. 

2. SCHEUCHZERIA L. 

Rush-like perennials with creeping rootstocks, erect leafy zig-zag stems, 
and small flowers in a loose terminal raceme. Leaves grass-like, flat above, 
semi-terete below, tubular at apex, sheathing the stem at base, reduced to 
bracts above. Flowers white, few in a lax raceme. Calyx 6-parted, persistent, 
its segments nearly alike, the inner narrower. Stamens 6, inserted on the 
base of the perianth segments. Ovaries 3, nearly distinct, 1 to 3-ovuled, 
bearing flat sessile stigmas, becoming in fruit divergent inflated coriaceous 
follicles dehiscent along the inside. (The brothers J. and J. J. Scheuchzer, 
Swiss botanists, early in 18th century.) 

1. S. palustris L. Stems solitary or several, 4 to 10 in. high; leaves 4 to 12 
in. long; pedicels 3 to 10 lines long, spreading in fruit; perianth segments 
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membranous, 1-nerved, l1/^ lines long; follicles 2 to 4 lines long.—Bogs: 
Sierra Co.; n. to Alas., e. to Penn.; Eur., Asia. 

3. LILAEA H. & B. 

Sub-aquatic annual with fibrous roots and basal rush-like leaves sheathing 
at base. Flowers in spikes raised on scapes and also with solitary pistillate 
flowers in the axils of the basal leaves. Spikes unisexual or with perfect 
flowers in the middle, pistillate below and staminate above, all in the axils 
of bracts except the pistillate. Staminate flowers consisting of a single 
stamen. Perfect flowers made up of a stamen and a pistil. Pistillate flowers 
consisting of a single pistil with short style, those in the axils of the basal 
leaves with extraordinarily long styles. Fruits coriaceous, flattish, oblong- 
ovate, winged, longitudinally ribbed, 1-seeded, indehiscent, those in the axils 
of the basal leaves less compressed and wingless. (A. R. Delile, French 
botanist, 1778-1850, author of a Flora of Egypt.) 

1. L. subulata H. & B. Leaves cylindrical, 6 to 8 in. long, 1 to 2 lines in 
diameter, tapering to a point; spikes dense, % in. long or less; basal pistillate 
flowers often with a style 1 to 3 in. long, their fruits larger than those of the 
spike, 2y2 to 3 lines long.—In water or mud of shallow vernal pools, Great 
Valley and Coast Ranges, s. to S. Cal.; n. to B. C.; also Mex. and S. Am. 

ALISMACEAE. Water Plantain Family 

Marsh or aquatic herbs with basal leaves, scape-like flower stems and per¬ 
fect or unisexual flowers. Perianth of 3 outer herbaceous persistent sepals 
and 3 inner white delicate deciduous petals. Stamens 6 to many or numerous. 
Ovaries numerous, distinct, 1-celled, 1-ovuled, becoming achenes in fruit. 
Endosperm none; embryo strongly recurved or folded. 

Achenes verticillate in a single whorl; stamens 6. 
Petals entire; style lateral; achenes minutely beaked.1. Alisma. 
Petals incised; style apical; achenes long-beaked.2. Damasonium. 

Achenes numerous, crowded on a globose or elevated receptacle; stamens 9 to many. 
Leaves entire; achenes turgid; flowers all perfect.3. Echinodorus. 
Leaves typically sagittate; achenes strongly flattened; flowers not all perfect. 

Flowers polygamous, the lower perfect, the upper staminate. .4. Lophotocarpus. 
Flowers unisexual, the lower pistillate, the upper staminate.5. Sagittaria. 

1. ALISMA L. 
Erect perennial herbs of shal¬ 

low water or mud. Inflores¬ 
cence a panicle of whorled 
branches each bearing a simple 
or compound umbel of perfect 
flowers. Petals small, scarcely 
exceeding the sepals. Stamens 
6, with short filaments. Ovaries 
distinct, on a disk-like recep¬ 
tacle. Achenes numerous, chan¬ 
neled on the back, crowded in 
a whorl. (Alisma, the Greek 
name.) 

1. A. plantago L. Water 

Plantain. Fig. 57. Plants 2 
to 4 (or 6) ft. high; rootstock 
becoming almost bulbous by 
the sheathing bases of the 
petioles; leaf-blades ovate to 
oblong, abruptly acute, the 
larger often subcordate at 
base, 2 to 6 (or 9) in. long, 
usually on long petioles; 
whorled branches of flowering 
stems unequal in length, form¬ 
ing a loose pyramidal panicle; 
pedicels 1 in. long or less; 

57. Alisma plantago L.; a, fr. plant x XA ; b, fr, 
head x 3; c, achene x 3. 
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petals white, 1 line long; achenes very strongly flattened, oblong, 1 line long. 
—Common along the margins of ponds, rivers, and marshy shores of lakes: 
Coast Ranges; Great Valley; Sierra Nevada to 5000 ft. Widely distributed 
as a polymorphic species, through the north temperate zone and in n. Afr. 
and Australia. 

2. DAMASONIUM Juss. 

Annual or perennial herbs. Flowers perfect, in a terminal umbel, or the 
umbel proliferous and forming a succession of 2 or 3 umbels. Petals delicate, 

spreading, erose or incised, soon marces- 
cent. Stamens 6, in pairs opposite each 
sepal. Ovaries 6 to 10, 1 to several-ovuled, 
attached by their short ventral side to the 
conical receptacle. Achenes with long erect 
beak, radiately whorled and divergent. 
(Name of uncertain origin.) 

1. D. californicum Torr. Fig. 58. Stems 
erect, slender, 8 to 16 in. high, arising 
from tuberous perennial rootstocks; leaf- 
blades ovate to lanceolate, 3 to 5-nerved, 1 
to iy2 in. long, long-petioled; petals almost 
orbicular, 4 to 5 lines long, larger than the 
sepals; ovaries 1-ovuled; achenes ribbed 
on back, lines long, their beaks long- 
subulate.—Pools and shallow shores: Peta¬ 
luma; College City; Sutter Co.; n. Sierra 
Nevada from Amador Co. to Modoc Co. 

3. ECHINODORUS Rich. 

Annual or perennial herbs with the habit of Sagittaria. Stem scapose, with 
the perfect flowers on short pedicels in umbel-like whorls. Stamens 6 to 12 or 
more. Ovaries 1-ovuled, many to numerous, 
crowded on a globose receptacle, attenuate into 
the terminal style. Achenes sharply ribbed. 
(Greek echinos, hedgehog, and doros, utricle, 
or leather bottle, in reference to the prickly 
fruit.) 

1. E. cordifolius (L.) Griseb. Fig. 59. Annual; 
leaf-blades ovate, 5 to 9-nerved, obtuse, trun¬ 
cate or cordate at base, 1% to 6 (or 8) in. long, 
long-petioled; scapes erect, 1% to 2 ft. high; 
umbels distant, 3 to 12-flowered, proliferous and 
forming a sparingly branched panicle; corolla 
6 to 14 lines broad; stamens 12; fruiting heads 
globose-ovate, 3 lines long; achenes 1 line long, 
strongly several-ribbed, with a conspicuous 
erect straight beak.—Borders of pools and 
streams: San Joaquin Co.; cismontane S. Cal.; 
Palo Verde Valley; e. to Fla.; s. to Mex. 

4. LOPHOTOCARPUS T. Dur. 

Closely allied to Sagittaria. Leaves sagittate, 
sometimes with entire blades or reduced to phyl- 
lodes. Flowers polygamous (perfect and stami- 
nate). Sepals accrescent, erect and appressed in 
fruit. Stamens 9 to 21. Fruiting pedicels re¬ 
curved. (Greek lophos, crest, and karpos, fruit.) 

1. L. calycinus (Engelm.) J. G. Sm. Aquatic; 
leaves submerged, floating or erect; scapes 
simple, bearing 3 to 5 whorls of flowers.—Stock- 
ton; Los Angeles Co.; e. to the Atlantic. 

59. Echinodorus cordifolius 
Griseb.; a, habit x % ; b, leaf x 

V2 ; c, fl. x Y2 ; d, achene x 4. 

58. Damasonium californicum Torr.; 
a, fr. infl, x V2 ; b, leaf x % ; c, achene 

V 9 1i 
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5. SAGITTARIA L. Arrow-head 

Marsh or aquatic perennial herbs with thickened or tuberous rootstocks, 
fibrous roots and milky juice. Leaves sheathing the stem at base; earlier 
leaves (phyllodia) destitute of blades, later producing small entire blades or 
most commonly sagittate blades. Flowers pediceled, borne in whorls of 3 on 
the upper part of the stem, with membranous bracts. Flowers monoecious 
(rarely dioecious), the staminate above. Petals longer than the sepals. Sta¬ 
mens numerous, inserted above the receptacle. Ovaries indefinitely numerous, 
crowded on a globose receptacle. Achenes flat, winged or margined, beaked 
by the short style. (Latin sagitta, an arrow, referring to the shape of the 
leaves.) 

Sepals of pistillate flowers reflexed or spreading, not accrescent. 
Pedicels of pistillate flowers slender, ascending; leaves (or some of them) with 

sagittate lobes. 
Basal lobes equaling or shorter than the terminal one; achenes without wings or 

crests on sides. 
Achenes with prominent horizontally oblique beak.1. S. latifolia. 
Achenes with minute erect beak.2. S. arifolia. 

Basal lobes longer than terminal one; achenes almost beakless, the sides with a 
prominent wing-margined depression.3. S. greggii. 

Pedicels of pistillate flowers much thickened, reflexed in fruit; leaves not sagittate. .. 
4. S. sanfordii. 

Sepals of the pistillate flowers erect and accrescent.5. S. montevidensis. 

1. S. latifolia Willd. Tule Potato. Leaf-blades sagittate, very variable in 
outline and size, 2 to 12 in. long; basal lobes lanceolate to broadly ovate, 
acuminate, commonly divaricate, % to as long as the terminal lobe; scape 
simple or branched, % to 3 ft. high; flowers monoecious or dioecious; sta¬ 
mens 20 to 25; achene 1% lines long, with somewhat swollen dorsal wing and 
long horizontally oblique beak.—Rivers and deltas of the Sacramento and 
San Joaquin valleys, especially abundant on the river islands; swamps and 
meadows in the Sierra Nevada to 6000 ft.; s. to Los Angeles. Almost through¬ 
out N. Am. The edible tubers are used by the Chinese of the lower Sacramento. 

2. S. arifolia Nutt. Very near the preceding; leaf-blades sagittate, 21/£> to 
7 in. long; terminal lobe ovate to lanceolate or nearly linear; basal lobes 
narrower than the terminal; scapes as long as the leaves or commonly 
shorter; achenes obovate, 1 to 1% lines long, winged all around, bearing a 
minute erect beak.—San Bernardino Mts.; n. through the Sierra Nevada to 
Lassen Co.; n. to B. C., e. to Nova Scotia. 

3. S. greggii J. G. Sm. Plants 2 to 4 ft. high; leaf-blades 8 to 16 in. long, 
on long petioles; basal lobes lanceolate, acuminate, widely divergent, longer 
than the lanceolate or ovate, acuminate terminal one; submersed leaves 
with an entire lanceolate blade P/2 or 2 in. long, or the blade wholly obso¬ 
lete; whorls numerous; pedicels 4 to 12 lines long; petals orbicular with 
truncatish or broadly subcordate base, 7 to 10 lines broad, broader than long; 
stamens 22 to 30, the filaments about as long as the anthers, dilated at base; 
achenes with acute margins, the sides with an ear-shaped depression mar¬ 
gined by a narrow wing and with one or two tube-like passages in the 
spongy pericarp near the ventral angle.—Lower San Joaquin River islands 
and shores. 

4. S. sanfordii Greene. Leaves 2 to 3 ft. long; petioles obtusely trique¬ 
trous, % to 1% in. thick at the base; blades linear- to oblong-lanceolate, 
4 or 5 in. long, tapering into the spongy petiole, or almost obsolete in sub¬ 
mersed plants; scapes stout, 1% ft. high or more; whorls of flowers usually 
few; sepals ovate, 2 to 3 lines long; achenes 1 line long, winged on both the 
inner and outer margins, the sides reticulated; beak nearly erect, short, tri¬ 
angular.—Sloughs and pools, lower San Joaquin River. 

5. S. montevidensis C. & S. Stout; leaves sagittate, strongly many-ribbed; 
flowers 1 to 1% in. broad; petals white, with a brownish purple spot at base; 
fruiting heads of achenes very large, % to 1% in. in diameter.—Introduced 
at Stockton and Penryn; native of Argentina. 
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HYDROCHARITACEAE. Frog’s Bit Family 

Aquatic herbs with dioecious or polygamous regular flowers from a spatlie. 
Stamens 3 to 12. Ovary 1 to 3-celled, inferior; stigmas 3 or 6. Fruit maturing 
under water, many-seeded, indehiscent. 

1. ELODEA Michx. 

Perennial herbs. Leaves opposite or whorled, crowded, sessile, pellucid. 
Flowers polygamo-dioecious, solitary and sessile, arising from a tubular 
2-cleft axillary spathe. Staminate flowers minute, with 6-parted perianth (3 
sepals, 3 petals), and 9 short stamens. Pistillate flowers with 3 calyx-lobes 
and 3 petals, its long calyx-tube at base coherent with the ovary; ovary 1- 
eelled, with 3 parietal placentae; style capillary, coherent with calyx tube; 
stigmas 3; stamens 3 (sometimes rudimentary) or 6. (Greek elodes, marshy.) 

1. E. canadensis Michx. Water-weed. Stems slender, elongated, sub¬ 
merged, 34 to 2 ft. long, varying according to depth of the water; leaves 
lanceolate to ovate or linear, 1 to 3 lines long; staminate flowers breaking off 
in anthesis, rising to the surface and shedding their pollen around the pis¬ 
tillate ones; pistillate flowers rising to and expanding on the surface by 
means of the elongated (2 to 10 in. long) calyx tube.—Rare in Cal.: Mendo¬ 
cino Co.; Truckee; Egg Lake, Modoc Co. Nearly throughout N. Am. 

GRAMINEAE. Grass Family 1 

By A. S. Hitchcock, Systematic Agrostologist, U. S. Department of Agricul¬ 
ture; revised in 1921 by Agnes Chase, Assistant Agrostologist. 

Herbs with usually hollow stems (culms) closed at the nodes, and 2-ranked 
parallel-veined leaves consisting of two parts, the sheath and the blade, the 
sheath enveloping the culm, the blade usually narrowly linear; at the junc¬ 
tion of the sheath and blade on the inside, a membranaceous or hairy appen¬ 
dage, the ligule. Flowers minute, usually perfect, without a distinct perianth, 
arranged in spikelets consisting of a shortened axis (rachilla) and 2 to 
many 2-ranked bracts, the lowest pair (glumes) empty, each succeeding bract 
(lemma) including a single flower and, with its back to the rachilla, a 2- 
nerved bract (palea), the flower, lemma and palea together termed the 
floret. Spikelets arranged in panicles, racemes or spikes. Stamens usually 3, 
with delicate filaments and 2-celled anthers. Pistil 1, with a 1-celled 1-ovuled 
ovary, usually 2 styles and plumose stigmas. Fruit a caryopsis with starchy 
endosperm and a small embryo at the base, on the side opposite the hilum. 
Grain usually inclosed at maturity in the lemma and palea, free or adnate 
to the palea. 

The stems are woody in bamboos (cultivated in California for ornament) 
and in a few other groups, and are solid in corn, sorghum and some other 
large grasses. The sheath is sometimes grown together at the margins, as 
in Melica and Glyceria. The plants may be monoecious as in the cultivated 
corn, or dioecious, as in Distichlis and Monanthochloe. One or both of the 
glumes may be wanting, as in Paspalum. The lemma may be sterile, that is, 
it may contain only stamens, or only the palea, or the latter may be sup¬ 
pressed, or the lemma itself may be variously modified as in the upper 
florets of Melica, or Bouteloua. The perianth is represented by 2 minute 
hyaline scales (lodicules) at the base of the flower, inside the palea. The 
stamens are rarely 1, 2, or 6, and the styles are rarely 1 or 3. The seed is 
free from the thin pericarp in Sporobolus, Eleusine and Crypsis. 

Subfamily 1. Poatae 

Spikelets 1 to many-flowered, the reduced florets, if any, above the per¬ 
fect florets (except in Plialarideae); articulation usually above the glumes; 
spikelets usually more or less laterally compressed. 

l Twenty-six of the drawings in illustration of this family are original; forty-six were 
generously loaned by the U. S. Department of Agriculture. The ranges for California were 
written by W. L. Jepson, chiefly on the basis of specimens determined by Dr. Hitchcock 
and Mrs. Chase. 
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Spikelets without sterile lemmas below the perfect floret (or these rarely present and like 
the fertile ones). 

Spikelets not in deciduous groups of 3. 
Spikelets pedicellate in open or contracted, sometimes spike-like panicles. 

Spikelets 2 to many-flowered. 
Glumes shorter than the first floret (except in Dissanthelium with long 

rachilla joints) ; lemmas awnless or awned from the tip or 
from a bifid apex.Tribe 1. Festuceae. 

Glumes as long as the lowest floret, usually as long as the spikelet; 
lemmas awned from the back (spikelets awnless in Koeleria 
and Sphenopholis).Tribe 3. Aveneae. 

Spikelets 1-flowered.Tribe 4. Agrostideae. 
Spikelets sessile on a usually continuous rachis (short-pedicellate in Leptochloa; 

the rachis disarticulating in Lepturus, Pholiurus, Hordeum, Sitanion, 
and a few species of allied genera). 

Spikelets on opposite sides of the rachis; spike terminal, single. 
Tribe 2. Hordeae. 

Spikelets on one side of the rachis; spikes usually more than 1, digitate or 
racemose.Tribe 6. Cheorideae. 

Spikelets in groups of 3, 1 perfect, 1-flowered, 2 staminate, 2-flowered, sessile on the 
main axis, the groups falling entire.Tribe 5. Nazieae. 

Spikelets with 2 staminate, neuter, or rudimentary lemmas unlike and below the fertile 
lemma; no sterile or rudimentary florets above.Tribe 7. Phalarideae 

. Subfamily 2. Panicatae 

Spikelets with one perfect terminal floret (disregarding those of the few 
monoecious genera and the staminate and neuter spikelets) and a sterile or 
staminate floret below, usually represented by a sterile lemma only, one 
glume sometimes (rarely both glumes) wanting; articulation below the 
spikelets, either in the pedicel, in the rachis, or at the base of a cluster of 
spikelets, the spikelets falling entire, singly, in groups, or together with 
joints of the rachis; spikelets, or at least the fruits, more or less dorsally 
compressed. 

Spikelets all alike; glumes and sterile lemma membranaceous, fertile lemma and palea 
indurate.Tribe 8. Paniceae. 

Spikelets in pairs, one sessile and perfect, the other pedicellate and staminate or neuter 
(the pedicellate one sometimes obsolete, rarely both pedicellate) ; glumes firm, 
lemmas hyaline.Tribe 9. Andropogoneae. 

Tribe 1. Festuceae. Fescue Tribe 

Spikelets 2 to several-flowered, in open or contracted panicles (racemose in nos. 4 and 
19) ; lemmas awnless or awned from the tip or from just below it; rachilla disarticulating 
above the glumes, these remaining after the fall of the florets. 

Lemmas divided at the summit into 5 to several aw'ns or awn-like lobes; inflorescence a 
simple erect raceme.19. Orcuttia. 

Lemmas awnless, with a single awn, or, if 3, the lateral awns minute. 
Tall stout reeds with large plume-like panicles; lemmas or rachilla with long silky 

hairs as long as lemmas. 
Lemmas hairy; rachilla naked .12. Arundo. 
Lemmas naked; rachilla hairy.13. Phragmites 

Low or rather tall grasses, rarely over 1.5 m. tall. 
Plants dioecious, perennial; lemmas glabrous; grasses of salt or alkaline soils. 

Plants low and creeping; spikelets obscure, scarcely differentiated from the 
short crowded rigid leaves.10. Monanthochloe. 

Plants erect from creeping rhizomes; spikelets in a narrow simple exserted 
panicle.11. Distichlis. 

Plants not dioecious (except in a few species of Poa with villous lemmas and 
in Eragrostis hypnoides). 

Spikelets of two forms, sterile and fertile intermixed; panicle dense, some¬ 
what one-sided.15. Lamarckia. 

Spikelets all alike in the same inflorescence. 
Lemmas strongly 3-nerved. 

Nerves of lemma conspicuously pilose below.18. Triodia. 
Nerves of lemma not pilose. 

Glumes longer than the lemma; lateral nerves of lemma close 
to the margin, the internerves pubescent. 

9. Dissanthelium. 
Glumes shorter than the lemmas; lateral nerves of lemma not 

close to the margin, the internerves glabrous. 
8. Eragrostis. 

Lemmas 5 to many-nerved, the nerves sometimes obscure. 
Glumes wanting, lemmas broad, flabellate; panicle dense, cylin- 

dric.17. Anthochloa. 
Glumes developed; lemmas not flabellate; panicle not cylindric. 
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Palea winged on the lower half of the keels; spikelets linear, 
in a loose raceme.4. Pleuropogon. 

Palea not winged on the lower half of the keels; inflorescence 
paniculate. 

Lemmas as broad as long, the margins outspread; florets 
closely imbricate, horizontally spreading. 

7. Briza. 
Lemmas longer than broad, the margins clasping the 

palea; florets not horizontally spreading. 
Lemmas keeled on the back (somewhat rounded in 

Poa scabrella and its allies). 
Spikelets strongly compressed, crowded in one¬ 

sided clusters at the ends of the stiff 
naked panicle branches.14. Dactylis. 

Spikelets not strongly compressed, not crowded 
in one-sided clusters. 

Lemmas awned from a minutely bifid apex 
(awnless or nearly so in Bromus 
unioloides and B. brizaeformis) ; 
spikelets large.1. Bromus. 

Lemmas awnless; spikelets small.. 6. Poa. 
Lemmas rounded on the back (slightly keeled to¬ 

ward the summit in Festuca and Bromus). 
Glumes papery; lemmas firm, strongly nerved, 

scarious-margined; upper florets ster¬ 
ile, often reduced to a club-shaped 
rudiment infolded by the broad upper 
lemmas; spikelets tawny or purplish, 
usually not green.16. Melica. 

Glumes not papery; upper florets not unlike the 
others. 

Nerves of the lemma parallel, not converg¬ 
ing at the summit or but slightly 
so; lemmas awnless mostly obtuse. 

Nerves prominent; plants usually 
rather tall, growing in woods 
or fresh-water marshes. 

3. Glyceria. 
Nerves faint; plants low, growing in 

saline soil. 5. Puccinellia. 
Nerves of the lemma converging at the 

summit; lemmas awned or 
pointed (upper florets only mi¬ 
nutely awn-tipped in Bromus 
brizaeformis). 

Lemmas entire, awned from the tip or 
pointed (minutely toothed in 
Festuca elmeri).2. Festuca. 

Lemmas awned or awn-tipped from a 
minutely bifid apex. 

1. Bromus. 

Tribe 2. Hordeae. Barley Tribe 

Spikelets 1 to several-flowered, the rachilla usually disarticulating above the glumes and 
between the florets, sessile on opposite sides of a jointed or continuous axis, forming sym¬ 
metrical (not one-sided) spikes. (Wheat, rye, and barley belong to this tribe.) 

Spikelets solitary at each node of the rachis (rarely 2 in species of Agropyron, but never 
throughout). 

Spikelets 1-flowered, sunken in hollows in the rachis; spikes slender, cylindric; low 
annuals. 

Lemmas awned; florets lateral to the rachis.21. Scribneria. 
Lemmas awnless; florets dorsiventral to the rachis. 

First glume wanting.27. Lepturus. 
First glume present, the pair standing in front of the spikelet. 

28. Pholiurus. 
Spikelets 2 to several-flowered, not sunken in the rachis. 

Spikelets placed edgewise to the rachis; first glume wanting except in the termi¬ 
nal spikelet.26. Lolium. 

Spikelets placed flatwise to the rachis.20. Agropyron. 
Sp ikelets more than 1 at each node of the rachis. 

Spikelets 3 at each node of the rachis, 1-flowered, the lateral pair pediceled, usually 
reduced to awns.25. Hordeum. 

Spikelets 2 at each node of the rachis, alike, 2 to 6-flowered. 
Glumes wanting or reduced to 2 short bristles; spikelets horizontally spreading 

at maturity ; spikes very loose.24. Hystrix. 
Glumes usually equaling the florets; spikelets appressed or ascending. 

Rachis continuous; glumes broad or narrow, entire.22. Elymus. 
Rachis disarticulating at maturity; glumes subulate, extending into long 

awns, these and the awns of the lemmas making the spike very 
bristly.23. Sitanion. 
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Tribe 3. Aveneae. Oat Tribe 

Spikelets 2 to several-flowered, in open or contracted panicles (rarely in racemes, 
solitary in Danthonia unispicata) ; rachilla usually disarticulating above the glumes and 
between the florets; glumes usually as long as or longer than the first lemma, commonly 
longer than all the florets; lemmas usually awned from the back or from between the 
teeth of a bifid apex, the awn bent, often twisted, the callus and rachilla joints usually 
villous. 

Spikelets awnless or the upper lemma mucronate (minutely awned in Koeleria phleoides). 
Articulation below the glumes; glumes distinctly different in shape, the second 

widened above.31. Sphenopholis. 
Articulation above the glumes; glumes similar in shape.29. Koeleria. 

Spikelets awned (commonly awnless in Trisetum wolfii). 
Florets 2, one perfect, the other staminate.35. Notholcus. 
Florets 2 or more, all alike except the reduced upper ones. 

Awn arising from between the teeth of a bifid apex, flattened, twisted; inflores¬ 
cence a simple panicle or reduced to a raceme or even to a single spike- 
let.36. Danthonia. 

Awn dorsal, not flattened; lemma often bifid at apex. 
Spikelets large, the glumes over 1 cm. long.32. Avena. 
Spikelets less than 1 cm. long. 

Lemmas keeled, bidentate; awn arising from above the middle. 
30. Trisetum. 

Lemmas convex; awn from below the middle. 
Rachilla prolonged behind the upper floret; lemmas truncate and 

erose-dentate at summit.33. Aira. 
Rachilla not prolonged; lemmas tapering into 2 slender teeth.... 

34. Aspris. 

Tribe 4. Agrostideae. Timothy Tribe 

Spikelets 1-flowered, usually perfect, in open, contracted, or spike-like panicles. 

Rachilla articulate below the glumes, the spikelets falling entire. 
Panicle open, drooping...40. Cinna. 
Panicle contracted or spike-like. 

Glumes awnless.41. Alopecurus. 
Glumes long-awned.42. PolypOGON. 

Rachilla articulate above the glumes, these persistent after the fall of the florets. 
Fruit indurate, terete, awned, the nerves obscure; callus well-developed, bearded. 

Awn trifid, the lateral divisions sometimes short, rarely obsolete (when obso¬ 
lete no line of demarcation between awn and lemma as in the next) .... 

52. Aristida. 
Awn simple, a line of demarcation between the awn and the lemma. 

Awn persistent, twisted and bent, several to many times longer than the 
slender fruit; callus sharp-pointed.51. Stipa. 

Awn deciduous, not twisted, sometimes bent, rarely more than 3 or 4 times 
as long as the plump fruit; callus short, usually obtuse. 

50. Oryzopsis. 
Fruit thin or firm, but scarcely indurate, if firm, the nerves prominent or evident; 

callus not well developed. 
Glumes longer than the lemma (lemma equaling the glumes in Agrostis thur- 

beriana). 
Panicle feathery, capitate, nearly as broad as long; spikelets woolly. 

45. Lagurus. 
Panicle not feathery; spikelets not woolly. 

Glumes compressed-carinate, abruptly mucronate, stiffly ciliate on the 
keels; panicle dense, cylindric or ellipsoid.43. Phleum. 

Glumes not compressed-carinate, not ciliate. 
Glumes saccate at base; lemma long-awned; inflorescence con¬ 

tracted, shining....44. Gastridium. 
Glumes not saccate at base; lemma awned or awnless; panicles 

open or contracted. 
Florets bearing a tuft of hairs at the base from the short 

callus, the hairs at least half as long as the lemma; 
palea present.37. Calamagrostis. 

Florets without hairs at base or with short hairs rarely as 
much as half the length of the lemma (A. hallii) ; 
palea usually small or wanting.39. Agrostis. 

Glumes not or scarcely longer than the lemma, usually shorter (the awn tips 
longer in Muhlenbergia racemosa). 

Lemma awned from the tip or mucronate, 3 to 5-nerved (lateral nerves 
obsolete in M. repens).47. Muhlenbergia. 

Lemma awnless or awned from the back. 
Florets bearing a tuft of hairs at the base from the short callus; lemma 

and palea chartaceous, awnless.38. Ammophila. 
Florets without hairs at base. 

Caryopsis at maturity falling from the lemma and palea; seed 
loose in the pericarp, this usually opening when ripe: 
lemma 1-nerved. 

Inflorescence capitate in the axils of broad bracts. 
49. Crypsis. 
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Inflorescence an open or contracted panicle. 48. Sporobolus. 
Caryopsis not falling from the lemma and palea, remaining per¬ 

manently inclosed in them; seed adnate to the pericarp; 
panicle elongate.46. Epicampes. 

Tribe 5. Nazieae. Curly-Mesquite Tribe 

Spikelets sessile in groups of 3, the group falling entire from the continuous axis, the 
perfect spikelet 1-flowered, the staminate 2-flowered; glumes usually firmer than the lemma 
and palea, sometimes awned, the lemma awnless. 

Only one genus in California.53. Hilaria. 

Tribe 6. Chlorideae. Grama Tribe 

Spikelets 2 to several-flowered, sessile or short-pediceled, approximate or somewhat 
distant along one side of a slender rachis, the rachilla disarticulating above the glumes 
and between the florets; glumes unequal or nearly equal, awnless or mucronate, 1-nerved, 
usually shorter than the first lemma; lemmas obtuse or acute, sometimes 2-toothed and 
mucronate or short-awned from between the teeth, 3-nerved, the nerves sometimes 
pubescent. 

Spikelets with few to several perfect florets.54. Leptochloa. 
Spikelets with 1 perfect floret, with or without additional imperfect florets above. 

Spikelets without additional modified florets, the rachilla sometimes prolonged. 
Spikes digitate, rachilla articulate above the glumes.55. Cynodon. 
Spikes racemose, erect or nearly so; rachilla articulate below the glumes, the 

spikelets falling entire. 
Glumes equal, broad and boat shaped.56. Beckmannia. 
Glumes unequal, narrow.57. Spartina. 

Spikelets with 1 or more modified florets above the perfect one. 
Spikes digitate or nearly so.58. Chloris. 
Spikes racemose along the main axis.59. Bouteloua. 

Tribe 7. Phalarideae. Canary Grass Tribe 

Spikelets with one perfect terminal floret and, below this, a pair of staminate or neuter 
florets, the rachilla disarticulating above the glumes, the sterile florets falling attached to 
the fertile one. 

Lateral florets staminate; spikelets brown and shining.60. Torresia. 
Lateral florets neuter; spikelets green or yellowish. 

Lateral florets consisting of awned hairy sterile lemmas exceeding the fertile floret; 
spikelet terete.61. Anthoxanthum. 

Lateral florets reduced to small awnless scale-like lemmas; spikelets much compressed 
laterally.62. Phalaris. 

Tribe 8. Paniceae. Millet Tribe 

Spikelets with one perfect terminal floret and below this a sterile floret and two glumes; 
fertile lemma and palea indurate, or at least firmer than the glumes and sterile lemma; 
articulation below the spikelet. 

Spikelet subtended or surrounded by 1 to many distinct or more or less connate bristles, 
forming an involucre. 

Bristles persistent, the spikelets deciduous.68. Chaetochloa. 
Bristles falling with the spikelets at maturity. 

Bristles not united except at base, slender, plumose.69. Pennisetum. 
Bristles united into a bur-like involucre, retrorsely barbed.70. Cenchrus. 

Spikelets not subtended by bristles. 
Glumes or sterile lemma awned (awn reduced to a point in E. colonum). 

67. Echinochloa. 
Glumes and sterile lemma awnless. 

Spikelets subsessile in slender racemes. 
Fruit cartilaginous-indurate, flexible, usually dark colored, the lemma with 

more or less prominent white hyaline margins, these not inrolled; 
racemes digitate.63. Syntherisma. 

Fruit chartaceous-indurate, the firm margins inrolled; racemes paired or 
racemose. 

First glume and the rachilla-joint forming a swollen ring-like callus 
at the base of the spikelet.64. Eriochboa. 

First glume wanting (developed in occasional spikelets) ; spikelets 
plano-convex.65. Paspalum. 

Spikelets pedicellate in open panicles.66. Panicum. 

Tribe 9. Andropogdneae. Sorghum Tribe 

Spikelets in pairs along a rachis, the usual arrangement being one of the pair sessile 
and fertile, the other pedicellate and staminate or neuter, or rarely wanting, only the 
pedicel present; fertile spikelet consisting of one perfect terminal floret and. below this, a 
staminate or neuter floret, the lemmas thin or hyaline, and two awnless glumes, usually 
one or both firm or indurate. 

Spikelets all perfect, surrounded by a copious tuft of soft hairs; racemes in a narrow 
spike-like panicle; spikelets awnless.71. Imperata. 
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Spikelets unlike, the sessile perfect, the pedicellate sterile. 
Racemes of several to many joints, solitary, digitate, or aggregate in a flabellate 

panicle.72. Andropogon. 
Racemes reduced to one or few joints, these mostly peduncled in a subsimple or com¬ 

pound panicle.73. Holcus. 

Tribe 1. Festuceae. Fescue Tribe 

Spikelets 2 to several-flowered, in open or contracted panicles (racemose in 
2 genera); lemmas awnless or awned from the tip or from just below it; 
rachilla disarticulating above the glumes, these remaining after the fall of 
the florets. 

1. BROMUS L. Brome Grass 

Annuals or perennials, with closed sheaths, flat blades, and open or con¬ 
tracted panicles of large spikelets. Spikelets several to many-flowered. 
Glumes unequal, acute, the first 1 to 3-nerved, the second usually 3 to 5- 
nerved. Lemmas convex or keeled, 5 to 9-nerved, 2-toothed at the apex, 
awnless or usually awned from between the teeth. Palea usually shorter 
than the lemma. (Ancient Greek name for the oat.) 

Plants annual; introduced weeds (except no. 1). 
Lemmas narrow, gradually acuminate, the awn as long as the body of the lemma 

or longer. 
Awn twisted, geniculate; apex of lemma produced into 2 aristate teeth. 

1. B. trinii. 
Awn not twisted nor geniculate; apex of lemma not aristate. 

Panicle drooping; pedicels capillary; second glume not over 10 mm. long. . 
2. B. tectorum. 

Panicle erect or nodding; pedicels stiff; second glume over 12 mm. long, or 
if only 10 mm. the panicle erect and compact; glumes narrow, 
acuminate, the first 1-nerved, the second 3-nerved. 

Panicle erect, compact or dense. 
Panicle compact; pedicels mostly less than 5 mm. long; culms 

pubescent at summit.3. B. rubens. 
Panicle relatively loose, some of the pedicels at least 10 mm. long; 

culms glabrous.4. B. madritensis. 
Panicle more or less nodding, loose and open. 

Lemma and awn together 6 to 8 cm. long; first glume about 15 
mm. long.5. B. rigidus. 

Lemma and awn together not over 4 cm. long; first glume about 
8 mm. long.6. B. sterilis. 

Lemmas broad, abruptly narrowed above, the awn mostly shorter than the body. 
Lemmas awnless, obtuse, inflated.7. B. brizaeformis. 
Lemmas awned, not inflated. 

Panicle contracted, usually dense, erect or nearly so. 
Lemmas pubescent; sheaths velvety.8. B. hordeaceus. 
Lemmas glabrous or scabrous. 

Awn erect or nearly so, inserted just below the summit of lemma. 
. 9. B. racemosus. 

Awn divergent, inserted % to % below the summit of lemma.... 
10. B. scoparius 

Panicle loose, nodding or drooping. 
Sheaths and lemmas glabrous; margin of lemma inrolled toward the 

base at maturity, the rachilla partly visible. .11. B. secalinus. 
Sheaths pubescent; lemmas pubescent or glabrous, the margins not or 

rarely inrolled. 
Panicles nodding, the branches and pedicels not elongate and 

flexuous; awns usually not over % as long as the broad 
glabrous or scaberulous lemma.12. B. commutatus. 

Panicles drooping, the branches and pedicels flexuous; awns mostly 
as long as the body of the narrower lemma or longer. 

Awns becoming divergent.13. B. japonicus. 
Awns not becoming divergent.14. B. arenarius. 

Plants perennial (no. 15 often flowering the first year), mostly natives. 
Spikelets strongly flattened, the lemmas strongly keeled toward the summit. 

Spikelets awnless or nearly so.15. B. unioloides. 
Spikelets awned. 

Blades canescent and densely pilose, narrow or involute. .16. B. subvelutinus. 
Blades not canescent, glabrous or somewhat pilose, broader, flat. 

Panicle narrow, the branches short and erect.18. B. maritimus. 
Panicle open, the branches spreading or drooping. 

Awn less than 7 mm. long; blades rather broad. 17. B. marginatus. 
Awn more than 7 mm. long; blades usually narrow. 

19. B. carinatus. 
Spikelets not strongly flattened, the lemmas not keeled. 

Panicle narrow. 
Panicle stiff, the branches suberect.20. B. suksdorfii. 
Panicle lax, the branches drooping.21. B. porteri. 
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Panicle open, the branches spreading. 
Branches of panicle stiffly divaricate; blades short.22. B. orcuttianus. 
Branches drooping; blades elongate. 

Lemmas pubescent throughout.23. B. grandis. 
Lemmas pubescent at margins or base only, or nearly glabrous. 

Lemmas sparsely pubescent on back, ciliate on margins or nearly 
glabrous; first glume 1-nerved.24. B. vulgaris. 

Lemmas densely pubescent at base and margins; first glume 3- 
nerved.25. B. laevipes. 

1. B. trinii Desv. Culms erect, 3 to 6 dm. high; sheaths pilose or nearly 
smooth; blades usually pilose; panicle narrow, 10 to 20 cm. long, rather dense; 
spikelets 5 to 7-flowered, 1.5 to 2 cm. long; glumes acuminate, smooth, the 
first mostly 1-nerved, the second mostly 3-nerved; lemmas coarsely and 
sparsely pubescent, 5-nerved, 13 to 15 mm. long, the teeth 2 mm. long; awn 
1.5 to 2 cm. long, twisted below, bent and strongly divaricate when old.— 
Dry plains and rocky or wooded slopes, Siskiyou Co. and southw., especially 
in desert regions; e. to Colo, and s. to Mex.; also Chile. Var. excIslsus Shear. 
Lemmas 7-nerved; awn scarcely twisted or bent.—Panamint Mts. 

2. B. tectorum L. Downy Brome. Culms tufted, 3 to 6.5 dm. high, the 
whole plant softly pubescent; panicle many-flowered, loose, drooping, com¬ 
monly Vs the entire height of the plant; spikelets 1.5 to 2 cm. long, nodding; 
lemmas pubescent; awn 1.2 to 1.5 cm. long.—Waste places, throughout U. S.; 
nat. from Mediterranean region. Yar. nudus Klett & Bicht. Spikelets gla¬ 
brous; the common form in Cal. 

3. B. rubens L. Red Brome. Culms 1.5 to 3.8 dm. high, puberulent below 
the panicle; sheaths and blades pubescent; panicle erect, compact, ovoid, 
usually purplish, 4 to 8 cm. long; spikelets 7 to 11-flowered, about 2 cm. long; 
lemmas 5-nerved, pubescent or smooth, 1.2 to 1.5 cm. long, the apex deeply 
cleft into 2 long-acuminate hyaline teeth; awn about 2 cm. long.—Dry hills 
and in waste or cultivated ground; common especially in middle and S. Cal.; 
n. to Wash.; nat. from s. Eur. 

4. B. madritensis L. Culms tufted, 3 to 6 dm. high; sheaths smooth or the 
lower slightly pubescent; blades puberulent or nearly smooth; panicle erect, 
4 to 8 cm. long, oblong-ovoid in outline, contracted, rather dense; lemmas 
1.5 to 1.8 cm. long, usually glabrous or scabrous only, somewhat curved out¬ 
ward when old, distinctly 3 or faintly 5 to 7-nerved, with 2 acute hyaline 
teeth; awn rather stout, tapering, somewhat curved, 1.6 to 2.2 cm. long.— 
Open ground and waste places; nat. from Eur. 

5. B. rigidus Roth. “Ripgut” Grass. Culms 4.5 to 7.5 dm. high; sheaths 
and blades pilose; panicle open, rather few-flowered, 6 to 10 cm. long; spike¬ 
lets usually 5 to 7-flowered 3.5 to 5 cm. long; lemmas 5-nerved, scabrous or 
puberulent, 2-toothed; awn stout, 3.5 to 5 cm. long.—Weed in open ground 
and waste places, nat. from Mediterranean region. Yar. guss6nei (Pari.) 
Coss. & Dur. (B. villosus Forsk). Differs in having a more open panicle, 
and longer flexuous branches and pedicels, the lower branches as much as 
10 to 12 cm. long.—More common than the species in mid. and n. Cal.; nat. 
from s. Eur. At maturity nos. 3 to 6 are injurious to grazing animals; the 
disjointed sharp-pointed florets with their long rough awns penetrate the 
eyes, nose and mouth parts, causing sores and blindness. 

6. B. sterilis L. Similar to no. 5 but with smaller spikelets, the lemma 
including awn not over 4 cm. long; first glume about 8 mm. long.—Waste 
places; nat. from Mediterranean region. 

7. B. brizaeformis P. & M. Culms 3 to 6 dm. high; sheaths and blades 
pilose; panicle 5 to 15 cm. long, lax, nodding; spikelets oblong-ovate, laterally 
much compressed, 1.5 to 2.3 cm. long; glumes broad, obtuse, the first 3 to 5- 
nerved, about % the length of the broader 5 to 9-nerved second; lemma 1.1 
cm. long, very broad, inflated, obtuse, smooth, with a broad scarious margin. 
-—Sandy fields and waste ground, occasional; nat. from Eur. 

8. B. hordeaceus L. Soft Cheat. Culms 2 to 7.5 dm. high; sheaths re- 

trorsely softly pilose; blades usually pubescent; panicle contracted, erect, 

5 to 10 cm. long, or in depauperate plants reduced to a few spikelets; glumes 
broad, obtuse, coarsely pilose or scabrous-pubescent, the first 3 to 5-nerved, 
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the second 5 to 7-nerved; lemmas obtuse, 7-nerved, coarsely pilose or sca¬ 
brous-pubescent, rather deeply bidentate, 8 to 9 mm. long, the margin and 
apex hyaline; awn rather stout, 6 to 9 mm. long.—Weed in waste places 
and cultivated soil, abundant; nat. from Eur. 

9. B. racemosus L. Similar to no. 8, the panicle more open, the lemmas 
glabrous or scabrous.—Weed in waste places; nat. from Eur. (B. hordeaceus 
var. leptostachys Beck.) 

10. B. scoparius L. Culms 2 to 3 dm. high; sheaths and blades more or 
less pilose; panicle oblong or ovate, obtuse, 3 to 7 cm. long; spikelets short- 
pediceled, 5 to 11-flowered, 1 to 1.8 cm. long; glumes glabrous, the first 1 to 
3-nerved, the second 3-nerved; lemmas 5-nerved, 7 to 8 mm. long; bidentate; 
awn somewhat divaricate, 7 to 8 mm. long.—Rare, Mariposa, Santa Barbara; 
nat. from Eur. 

11. B. secalinus L. Cheat. Chess. Culms erect, 3 to 6 dm. high; sheaths 
smooth; panicle pyramidal, drooping, 8 to 15 cm. long, open, the lower 
branches 3 to 5, unequal; spikelets ovoid-lanceolate, becoming somewhat 
turgid in fruit, 1.2 to 1.5 cm. long; glumes obtuse, the first 3 to 5-nerved, 
the second 7-nerved; lemmas 7-nerved, 6 to 8 mm. long, elliptic, obtuse, 
smooth or scabrous, the margin strongly involute in fruit, apex shortly 
bidentate, the undulate awn usually 3 to 6 mm. long. In fruit the turgid 
florets are somewhat distant so that, viewing the spikelet sidewise, the light 
passes through the small openings at the base of each floret.—Weed in grain 
fields and waste places; nat. from Eur. 

12. B. commutatus Schrad. Resembling no. 11; sheaths retrorsely pubes¬ 
cent; blades commonly pubescent; lemmas with an obtuse angle on the 
margin just above the middle, the margin not as strongly inrolled in fruit 
as in no. 11, the awn straight and rather longer than in no. 11.—Weed in 
fields and wTaste places; nat. from Eur. 

13. B. japonicus Thunb. Culms erect or geniculate at base, 4.5 to 7.5 dm. 
high; sheaths and blades soft-pubescent; panicle 12 to 20 cm. long, broadly 
pyramidal, diffuse, the lower branches 3 to 5; glumes rather broad, the first 
narrower, acute, 3-nerved, the second obtuse, 5-nerved; lemmas broad, 
obtuse, smooth, 9-nerved, the marginal pair faint, 7 to 9 mm. long, the 
hyaline margin obtusely angled above the middle, the apex emarginate; 
awns about 1 cm. long, somewhat twisted and strongly divaricate at ma¬ 
turity, those of the lower florets shorter than the upper; palea conspicuously 
shorter than the lemma.—Weed in waste places; nat. from Eur. and the 
Orient. 

14. B. arenarius Labill. Culms 1.5 to 4.5 dm. high; sheaths and blades 
pilose; panicle pyramidal, open, the spreading branches and slender pedicels 
sinuously curved; spikelets 1.5 to 1.8 cm. long, densely pilose; glumes acute, 
scarious-margined, the first narrower, 3-nerved, the second 7-nerved; lemmas 
7-nerved, 2-toothed; awn 1 to 1.5 cm. long.—Sandy roadsides, gravelly or 
sterile hills; cent, to S. Cal.; nat. from Australia. 

15. B. unioloides (Willd.) H. B. K. Rescue Grass. Culms 6 to 9 dm. high; 
sheaths pilose; blades narrow, very scabrous; panicle open; spikelets 2 to 2.5 
cm. long; glumes smooth, the first 5-nerved, 7 to 10 mm. long, the second 
7-nerved, 10 to 12 mm. long; lemmas acute, subcoriaceous, glabrous or sca¬ 
brous, 12 to 15 mm. long; awn not over 2 mm. long; palea % to % as long as 
lemma.—Introd.; native country probably the Andes, now distributed from 
Chile to s. U. S. Cult, as meadow grass in Southern States. 

16. B. subvelutinus Shear. Culms 3 to 6 dm. high; sheaths canescent; 
blades narrow, rather rigid, becoming involute, canescent and also pilose; 
panicle 3 to 15 cm. long, narrow, stiff, the branches short, erect; spikelets 
about 25 cm. long; glumes puberulent, the first 3 to 5-nerved, the second 7- 
nerved; lemmas appressed-puberulent, 12 to 14 mm. long; awn 3 to 4 mm. 
long.—Dry wooded hills and meadows; n. to Ore., e. to Wyo. 

17. B. marginatus Nees. Short-lived perennial; culms rather stout, 6 to 12 
dm. high; sheaths pilose; blades broad, flat, more or less pilose; panicle 
erect, rather narrow, 10 to 20 cm. long, the lower branches somewhat spread- 
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ing; spikelets 7 or 8-flowered, 2.5 to 3.5 cm. long; glumes broad, scabrous, or 
scabrous-pubescent, the first subacute, 3 to 5-nerved, the second obtuse, 5 to 
7-nerved; lemmas subcoriaceous, coarsely pubescent, ovate-lanceolate, acute, 
12 to 14 mm. long; awn 4 to 7 mm. long.—Open ground, open woods, road¬ 
sides and waste places; n. to B. C. and Alb., e. to Ariz. Var. seminudus 

Shear. Sheaths glabrous; plant often tall and stout with large spreading 
panicle.—Woods or near streams, at higher altitudes; n. to B. C. and Assin., 
e. to Col. 

18. B. maritimus (Piper) Hitchc. Differs from no. 17 in having smooth 
sheaths, scabrous but not pilose blades, and narrow strict panicle, the 
branches short and erect.—Near the coast from Sonoma Co. to Monterey Co. 

19. B. carinatus H. & A. California Brome Grass. Fig. 60. Culms 6 to 9 
dm. high; sheaths pilose; blades narrow, flat, more or less pilose; panicle 
pyramidal, rather lax, the lower branches spreading or drooping; spikelets 
about 2.5 cm. long, 6 mm. wide, 5 to 9-flowered; glumes lanceolate, acute, 

glabrous or slightly scabrous-pubescent, the first 
3-nerved, the second 5-nerved; lemmas lanceolate, 
puberulent or short-pubescent, 12 to 16 mm. long; 
awn 7 to 10 mm. long.—Open ground, open woods, 
roadsides and waste places, throughout the state; 
n. to Wash. Yar. californicus Shear. Sheaths 
smooth; spikelets narrower than in the species.— 
Common in the Coast Ranges; infrequent in the 
Sierra Nevada and San Bernardino Mts. Var. 
hookerianus Shear. Sheaths smooth; spikelets as 
broad as in the species.—Range about as in the last, 
less common. Var. linearis Shear. Sheaths pubes¬ 
cent; blades less than 2 mm. wide; panicle narrow, 
few-flowered. — Berkeley Hills; Mt. Lyell, above 
timber-line; known only from Cal. 

20. B. suksdorfii Yasey. Culms 6 to 9 dm. high; 
sheaths and blades smooth, scattered; panicle nar¬ 
row, erect, rather dense, 8 to 13 cm. long, the 
branches erect or ascending; spikelets about 2.5 cm. 
long, the pedicels shorter; glumes glabrous, the first 
1-nerved, the second 3-nerved; lemmas 1.2 to 1.4 
cm. long, appressed-pubescent near margin and on 
the lower part of the midnerve.—Rocky woods and 

60. Bromus carinatus H. & slopes, 6000 to 8500 ft., Sierra Nevada from Tulare 
A.; a. habit x 4 ; b, spike- Co. to Nevada Co.; n. to Wash. 
let x 1^e:wc> (dorsal 21. B. porteri (Coult.) Nash. Culms 4.5 to 7.5 dm. 

high; sheaths more or less pubescent; blades 2 to 4 
mm. wide; panicles rather few-flowered, the branches subcapillary; spike¬ 
lets 2 to 2.5 cm. long, conspicuously pubescent throughout.—Dry woods, 
rare; e. to the Rocky Mts. 

22. B. orcuttianus Yasey. Culms erect, leafy below, nearly naked above, 
7.5 to 10.5 dm. high; pubescent at and below the nodes; sheaths pilose or 
more or less velvety; blades glabrous, rather short and erect; panicle narrow- 
pyramidal, erect 10 to 15 cm. long, branches few, divaricate and rather rigid 
in fruit; spikelets 20 to 25 mm. long, subterete, on short stout pedicels; 
glumes narrow, smooth or scabrous, the first acute, 1-nerved, or sometimes 
with a faint lateral pair, the second broader, obtuse, 3-nerved; lemmas 10 to 
12 mm. long, narrow, scabrous or scabrous-pubescent over the back, the awn 
5 to 7 mm. long.—Open woods, mostly in the higher mountains; n. to Wash. 
Var. hallii Hitchc. Blades soft-pubescent on both surfaces; glumes and 
lemmas pubescent.—Dry mostly wooded ridges and slopes, 5000 to 9000 ft., 
Sierra Nevada and mts. of S. Cal. 

23. B. grandis (Shear) Hitchc. Culms 9 to 15 dm. high; sheaths pubescent; 
blades pubescent, elongated, spreading, rather lax; panicle broad, open, the 
branches slender, drooping, naked below, the lower usually in pairs, ns much 
as 15 cm. long; first glume usually distinctly 3-nerved; lemmas densely 
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pubescent over the-back; awns 5 to 8 mm. long.—Dry hillsides at moderate 
altitudes, S. Cal. and South Coast Ranges; n. to Wash. Resembles B. orcut- 
tianus var. hallii, from which it differs in the open drooping panicle and 
the more distinctly 3-nerved first glume. 

24. B. vulgaris (Hook.) Shear. Culms 9 to 12 dm. high; nodes pubescent; 
sheaths pilose; blades scattered, more or less pilose; panicle open, 10 to IS 
cm. long, the branches slender, drooping; spikelets slender, about 2.5 cm. 
long; glumes narrow, sparsely pubescent, the first 1-nerved, acute, the second 
3-nerved, broader and longer than the first, obtuse or acutish; lemmas 8 to 
10 mm. long, sparsely pubescent over back, pubescent or ciliate near the 
margins or nearly glabrous; awn 6 to 8 mm. long.—Rocky woods and shady 
ravines, 100 to 7000 ft.; n. to B. C. and Mont. Yar. exImius Shear. Sheaths 
glabrous.—Moist mt. sides, n. Cal.; n. to B. C. 

25. B. laevipes Shear. Culms l1/^ to 9 dm. high, the base often decumbent 
and rooting; sheaths and blades glabrous; panicle broad, lax, drooping, 15 to 
20 cm. long; spikelets 2.5 to 3 cm. long; glumes smooth, the first 3-nerved, 
the second 5-nerved; lemmas obtuse, 7-nerved, 12 to 14 mm. long, densely 
pubescent on the margin nearly to the apex and on the back at the base; 
awn 3 to 6 mm. long.—Moist woods and shady banks; n. to Wash. 

2. EESTUCA L. Fescue 

Annuals or perennials. Spikelets few to several-flowered. Glumes narrow, 
acute, unequal, the first sometimes very small. Lemmas rounded on the back, 
membranaceous or somewhat indurate, 5-nerved, the nerves often obscure, 
acute or rarely obtuse, awned from the tip or rarely from a minutely bifid 
apex. (Ancient name for some grass.) 

Plants annual; florets narrowly lanceolate; stamens usually 1.—Subgenus Vulpia. 
Spikelets densely 5 to 13-flowered; lemmas without scarious margin. . .1. F. octoflora. 
Spikelets loosely 1 to 5-flowered; lemmas with narrow scarious margin; first glume 

1-nerved, the second 3-nerved. 
Branches of the short panicle normally divergent, a pulvillus at the base of al 

least 1 of them. 
Florets mostly 3 to 5; only the principal panicle branches divergent. 

Lemmas glabrous. 
Glumes glabrous.2. F. pacifica 
Glumes hirsute.3. F. confusa 

Lemmas hirsute. 
Glumes glabrous.4. F. arida. 
Glumes hirsute.5. F. grayi. 

Florets mostly 1 to 3; all the spikelets divergent. 
Lemmas glabrous.6. F. reflexa. 
Lemmas pubescent. 

Glumes glabrous.7. F. microstachys. 
Glumes pubescent.8. F. eastwoodae. 

Branches of the narrow panicle erect or appressed. 
Lower glume % to % as long as the upper.11. F. bromoides. 
Lower glume not more than V2 as long as upper. 

Lemma ciliate.9. F. megalura. 
Lemma not ciliate.10. F. myuros. 

Plants perennial. 
Rhizomes developed; blades flat; lemma acuminate, unawned.—Subgenus Hespero- 

CHLOA.24. F. confinis. 
Rhizomes wanting (base of culm decumbent in F. rubra).—Subgenus Eufestuca. 

Blades flat, rather soft and lax. 
Lemmas awnless, indurated, not keeled.20. F. elatior. 
Lemmas awned, membranaceous, more or less keeled. 

Florets long-stipitate.21. F. subuliflora. 
Florets sessile. 

Awn terminal.23. F. subulata. 
Awn from a cleft apex.22. F. elmeri. 

Blades usually folded or involute, narrow or capillary. 
Collar and auricles tomentose or bristly.19. F. californica. 
Collar and auricles not conspicuously tomentose or bristly. 

Lemmas acute, awnless or only awn-pointed.18. F. viridula. 
Lemmas awned. 

Tufts loose, the bases of the culms decumbent; blades usually 
smooth to the touch.12. F. rubra. 

Tufts compact; culms erect. 
Panicle open, the branches long and spreading; awn longer 

than body of lemma.14. F. occidentalis. 
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Panicle narrow, the branches ascending. 
Blades scabrous, usually elongate.15. F. idahoensis. 
Blades smooth. 

Plants about 12 dm. tall.13. F. howellii. 
Plants low, usually less than 1.5 dm. tall. 

Blades hard, involute, shining, not angled. 
17. F. supina. 

Blades soft, angled in drying, the tissue soft 
between the angles. 

16. F. brachyphylla. 

1. F. octofldra Walt. Culms slender, erect, usually 1.5 to 3 dm. high; 
blades narrow, involute; panicle narrow, the short branches mostly appressed; 
spikelets 6 to 8 mm. long; glumes subulate-lanceolate; lemmas firm, convex, 
glabrous or scabrous, 4 to 5 mm. long, attenuate into a scabrous awn 2 to 4 
mm. long.—Open ground throughout the U. S. Yar. hirtella Piper. Lower, 
more densely tufted; foliage usually pubescent; lemmas hirtellous or pubes¬ 
cent.—Arid ground; more frequent than the species, cent. Cal. to Ariz. and 
Mex. 

2. F. paclfica Piper. Culms slender, erect, 1.5 to 3 dm. high; blades soft, 
glabrous, loosely involute; panicle 2.5 to 6 cm. long, the lower branches soli¬ 
tary, divaricate; spikelets 3 to 6-flowered; glumes glabrous, the first subulate- 
lanceolate, the second lanceolate-acuminate; lemmas scabrous, except in the 
lowermost floret (this smooth), 6 to 7 mm. long, attenuate into a scabrous 
awn 10 to 15 mm. long.—Open ground, hill slopes and open woods in the 
mts. throughout the state; B. C. to Ariz. and L. Cal. 

3. F. confusa Piper. Differs from no. 2 in having hirsute glumes; plants 
small, slender; sheaths and blades pubescent; spikelets 2 to 3-flowered.—Dry 
hillsides; middle Cal.; n. to Wash. 

4. F. arida Elmer. Culms 1 to 3.8 dm. high; sheaths glabrous or pubes¬ 
cent; blades soft, loosely involute, usually glabrous; panicle 2.5 to 7 cm. 
long, the solitary rays at length divaricate; glumes lanceolate, glabrous; 
lemmas densely villous, 6 to 7 mm. long, attenuate into a scabrous awn 
nearly as long.—Sandy ground, n. Cal.; Nev. (F. eriolepis of authors.) 

5. F. grayi (Abrams) Piper. Habit of no. 2, but somewhat stouter; 
sheaths and sometimes blades pubescent; glumes and lemmas hirsute through¬ 
out.—Open ground and rocky slopes; n. to Ore., e. to Ariz. 

6. F. reflexa Buckl. Culms 2 to 4.5 dm. high; sheaths smooth or pubescent; 
blades narrowly linear, fiat, or loosely involute; panicle 5 to 12 cm. long, 
the solitary rays and the spikelets all at length divaricate; spikelets 1 to 3- 
flowered, 5 to 7 mm. long; glumes glabrous; lemmas glabrous or somewhat 
scabrous, 5 to 6 mm. long, attenuate into a scabrous awn, usually 5 to 8 mm. 
long.—Mesas, rocky slopes and wooded hills; n. to Vancouver Isl., e. to Utah. 

7. F. microstachys Nutt. Habit of no. 6; differs in having pubescent 
lemmas.—Banks, hillsides and open ground; n. to Ore. Less frequent than 
no. 6. 

8. F. eastwoodae Piper. Differs from no. 6 in having pubescent glumes 
and lemmas.—Open pine forests; cent. Cal. 

9. F. megalura Nutt. Culms 2 to 6 dm. high; sheaths and blades smooth; 
panicle narrow, somewhat 1-sided, 8 to 20 cm. long; spikelets 4 or 5-flowered; 
glumes glabrous, the first about half the length of the second; lemmas 
scabrous above, attenuate into an awn about twice its length. The cilia 
on the lemmas, characteristic of this species, are sometimes hidden by the 
incurved edges of the lemma at maturity.—Cultivated or open ground, sandy 
soil, and waste places; n. to B. C. and Ida., s. to L. Cal. 

10. F. myuros L. Bat’s-tail Fescue. Similar to no. 9 but lemmas not 
ciliate.—Bare in waste grounds; nat. from Eur. 

11. F. bromoides L. Similar to no. 9; culms 1 to 3 dm. high; panicle dense, 
5 to 10 cm. long; lemma 7 to 8 mm. long, the awn 10 to 12 mm. long.—Dry 
hills and meadows; nat. from Eur. 

12. F. rubra L. Bed Fescue. Fig. 61. Culms erect from a decumbent base, 
smooth, 4.5 to 9 dm. high; sheaths smooth, the lowermost usually purple; 
blades smooth, soft, usually folded or involute; panicle 5 to 18 cm. long, 
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usually contracted, the branches erect except 
at anthesis; spikelets 4 to 6-flowered, 7 to 10 
mm. long, pale green or glaucous, often purple- 
tinged; lemmas 5 to 7 mm. long, smooth, or 
scabrous toward apex, the awn usually about % 
as long.—Meadows and hills in the mts. or near 
the coast; distributed throughout the cooler 
parts of the n. hemisphere. 

13. F. howellii Hack. Eesembling no. 12 but 
stouter and 9 to 12 dm. high; culms numerous, 
erect at base, in a close tuft; blades 3 dm. or 
more long, folded, smooth; panicles smaller; 
spikelets 8 to 12 mm. long; lemmas about 7 mm. 
long, awned.—Rocky woods, Sonoma Co.; n. to 
Ore. 

14. F. occidentalis Hook. Culms densely 
tufted, slender, erect, 4.5 to 7.5 dm. high; 
leaves numerous, mostly basal; sheaths smooth; 
blades filiform-involute, bright green, soft, 5 to 
20 cm. long; panicle loose, subsecund, 7 to 20 
cm. long, nodding, the branches solitary or the 
lowest in pairs; spikelets loosely 3 to 5-flowered, 
6 to 10 mm. long, mostly on slender pedicels, 
pale green; lemmas rather thin, 5 to 6 mm. long, 
scaberulous toward the apex, attenuate into a 
slender awn somewhat longer than the body.— 
Dry rocky wooded slopes and banks: Sequoia 
Park; San Mateo Co.; n. to B. C., e. to Wyo. 
and n. Mich. 

6i. Fcstuea, rubra L.; a, habit 15. f. idahoensis Elmer. Blue Bunch Grass. 

X ^ ’ ’florefs^s5 X 3 ’ d’ Culms densely tufted, smooth or somewhat 
scabrous above, 3 to 9 dm. high; blades numer¬ 

ous, mostly basal, rather stiff and firm, more or less flexuous, scabrous, 1.5 
to 3 dm. long, sometimes shorter; panicle narrow, 10 to 20 cm. long, the 
branches appressed or ascending, very scabrous; spikelets 8 to 10 mm. long; 
lemmas firm, the awn 2 to 4 mm. long.—Open woods and rocky slopes, 1000 
to 2500 ft., cent, and n. Cal.; n. to B. C. and Alb., e. to Col. 

16. F. brachyphylla Schult. Culms erect, tufted, 1 to 1.5 dm. high; blades 
about % as long as the culms, filiform, soft, angled in drying, the tissue 
soft between the angles; panicle narrow, 2.5 to 5 cm. long, few-flowered; 
glumes and lemmas broad, rather soft; awn about 1 mm. long.—Mt. Dana; 
Blue Mts. of Ore. and Rocky Mts., n. to arctic Am. 

17. F. supina Schur. Culms erect, densely tufted, 0.8 to 1.5 dm. high; 
blades numerous, usually less than % the length of the culm, involute, 
smooth, firm and hard, scarcely angled in drying; inflorescence as in no. 16; 
lemmas firmer, narrower, involute, more scabrous, the florets looser, more 
numerous and the awn longer.—High montane, 9500 to 12,000 ft.: San Ber¬ 
nardino Mts.; Sierra Nevada from Tulare Co. to Mariposa Co.; White Mts.; 
n. to arctic Am. 

18. F. viridula Vasey. Mountain Bunch Grass. Culms rather loosely 
tufted, erect, smooth, 6 to 9 dm. high; sheaths smooth; blades erect, 2 mm. 
wide or less, soft, scaberulous above, often more or less involute; panicle 
loose and open, 10 to 15 cm. long, the branches ascending; spikelets 3 to 6- 
flowered, 10 to 12 mm. long; glumes membranaceous, smooth; lemmas firm, 
membranaceous, keeled toward the apex, acute or somewhat mucronate, 6 to 
7 mm. long.—Subalpine meadows in the Sierra Nevada from Eldorado Co. to 
Sierra Co.; Coast Ranges in Sonoma Co.; n. to Wash, and Ida. 

19. F. californica Yasey. California Fescue. Culms tufted, stout, coarse, 
usually 9 to 15 dm. high, scabrous; sheaths somewhat scabrous, the collar 
and auricles pilose; blades flat or becoming involute, hard, firm, scabrous, 
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the lower elongate; panicle large, usually loose and open, the few long 
slender branches naked below, bearing a few spikelets toward the ends; 
spikelets compressed, about 5-flowered, 10 to 18 mm. long; glumes oblong- 
lanceolate, firm, smooth, except the scabrous keel; lemmas 8 to 10 mm. long, 
lanceolate, firm, scabrous, acuminate or short-awned.—Meadows, shady banks 
and wood borders; Coast Ranges from Monterey Co. to Siskiyou Co., n. to 
western Ore. Yar. parIshii (Piper) Hitchc. Plant more slender; culms about 
4.5 to 6 dm. tall; sheaths puberulent; blades 1.5 to 2.5 dm. long, closely 
involute, smooth below or nearly so; panicle 10 to 12 cm. long; awn 3 to 4 
mm. long.—San Bernardino Mts. 

20. F. elatior L. Meadow Fescue. Culms smooth, 21/4 to 4 ft. high; sheaths 
smooth; blades flat, 4 to 8 mm. wide, scabrous above; panicle erect, or 
nodding at summit, 5 to 10 cm. long, contracted after flowering, the branches 
spikelet-bearing nearly to base; spikelets usually 6 to 8-fiowered, 8 to 12 mm. 
long; glumes 3 to 4 mm. long, lanceolate; lemmas oblong-lanceolate, coria¬ 
ceous, 5 to 7 mm. long, the scarious apex acutish.—Native of Eur., cult, in 
U. S. and escaped into fields and waste places. 

21. F. subuliflora Scribn. Culms rather slender, glabrous, 6 to 9 dm. high; 
sheaths sparsely hispidulous; blades flat, lax, hirsutulous above, 3 to 6 mm. 
wide; panicle loose, open, drooping, 10 to 20 cm. long, the branches slender, 
mostly solitary, naked below the middle; spikelets loosely 3 or 4-flowered; 
glumes subulate, glabrous, 1-nerved, 3 to 4 mm. long; lemmas lanceolate, 
scabrous toward the apex, 6 to 8 mm. long, tipped wTith a flexuous awn 10 
to 15 mm. long, abruptly contracted at base into a hispidulous tubular struc¬ 
ture including the rachilla, the latter apparently disarticulating half way be¬ 
tween the florets.—Borders of moist woods, Humboldt and Del Norte Cos.; 
n. to Vancouver Isl. 

22. F. elmeri Scribn. & Merr. Culms slender, 4.5 to 9 dm. high, glabrous; 
sheaths nearly smooth; blades flat, scabrous or pubescent above, 2 to 4 mm. 
wide; panicle 10 to 20 cm. long, loose, open, the branches mostly in pairs, 
naked below; spikelets 3 to 4-flowered, 7 to 10 mm. long; glumes lanceolate, 
glabrous; lemmas lanceolate, membranaceous, minutely hispidulous, 6 mm. 
long, the apex toothed, the scabrous awn 2 to 8 mm. long.—Wooded hillsides: 
Coast Ranges; Marysville Buttes; n. to Ore. Var. luxurians Piper. Panicle 
rather close; spikelets 5 or 6-flowered.—Moist groves, San Francisco Bay 
region. 

23. F. subulata Bong. Culms scaberulous, 4.5 to 12 dm. high; sheaths 
nearly smooth; blades flat, thin, 3 to 10 mm. wide, auriculate at base, usually 
scabrous on both surfaces, lax, spreading; panicle very loose, drooping, 15 to 
40 cm. long, the branches mostly in pairs, naked below; spikelets 3 to 5- 
flowered, 8 to 12 mm. long; glumes subulate; lemmas membranaceous, nar¬ 
rowly lanceolate, 3-nerved, somewhat keeled, attenuate into a scabrous awn 
6 to 20 mm. long.—Moist rocky woods and shady banks: Sequoia Park; 
Warner Mts.; n. to Alas., e. to Wyo. 

24. F. confinis Vasey. Culms stout, erect, glabrous, 4.5 to 9 dm. high; 
sheaths smooth, striate; blades firm, flat or loosely involute, coarsely striate, 
3 to 6 mm. wide; panicle narrow, erect, 8 to 20 cm. long, the branches short, 
appressed, floriferous nearly to base; glumes broadly lanceolate, subscarious, 
nearly smooth; lemmas ovate, acuminate, faintly nerved, scabrous all over 
the back, 5 to 8 mm. long.—Dry meadows, high montane: San Bernardino 
Mts.; cent. Sierra Nevada (Nevada Co.); n. to Ore.; e. to Mont, and Col. 

3. GLYCERIA R. Br. 

Tall aquatic or marsh perennials with flat blades, closed or partly closed 
sheaths, and open or contracted panicles. Spikelets few to many-flowered, 
subterete or slightly compressed. Glumes unequal, short, obtuse or acute, 
usually scarious, mostly 1-nerved. Lemmas broad, convex, firm, usually 
obtuse, awnless, scarious at the apex, 5 to 9-nerved, the nerves parallel, 
usually prominent. (Greek glukeros, sweet.) (Panicularia Heister.) 
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Spikelets linear, 1 to 1.5 cm. long; axis of panicles erect. 
Lemmas smooth between the slightly scabrous nerves, thin.2. G. borealis 
Lemmas scabrous between the distinctly scabrous nerves, firm. 

Lemmas 4 to 6 mm. long, subacute.1. G. fluitans. 
Lemmas about 3 mm. long, broadly obtuse.3. G. leptostachya. 

Spikelets ovate or oblong, not over 5 mm. long; panicles nodding. 
Lemmas with 5 prominent nerves. 

Panicle ovate or pyramidal, open.4. G. pauciflora. 
Panicle narrow, branches ascending...5. G. erecta. 

Lemmas with 7 prominent nerves.6. G. elata. 

1. G. fluitans B. Br. Manna Grass. Culms ascending from a decumbent 
rooting base, rather thick and succulent, 9 to 15 dm. high; blades 3 to 10 
mm. wide, scabrous above; panicle long and narrow; glumes short, very un¬ 
equal, obtuse; lemmas purple-tinged, broad, subacute, 4 to 6 mm. long, promi¬ 
nently 7-nerved, with an additional short pair near the margin, very scabrous 

on the nerves and somewhat so be¬ 
tween them.—Shallow water, Mendo¬ 
cino Co.; n. to B. C.; n. N. Am. and 
Eurasia. (G. plicata Fries.) 

2. G. borealis (Nash) Batchelder. 
Fig. 62. Culms 6 to 9 dm. high, erect, 
from a more or less decumbent and 
rooting base; sheaths keeled; blades 
flat or usually folded, scabrous above, 
erect, 3 to 4 mm. wide; panicle long 
and narrow, the branches and slender 
pedicels appressed; spikelets nearly 
terete, pale, not purple-tinged; lemmas 
oblong, 4 mm. long, 7-nerved, smooth 
or indistinctly scabrous on the nerves. 
—Shallow water: Sierra Nevada, 4000 
to 6000 ft.; North Coast Eanges; n. to 
Alas., e. to N. Eng. 

3. G. leptostachya Buckl. Culms 
about 12 dm. high; blades minutely 
scabrous above, about 4 mm. wide; 
panicle long and narrow; lemmas 
oblong, truncate, more or less purple- 
tinged, about 3 mm. long, prominently 
7-nerved, distinctly scabrous. — In 
shallow water, Sonoma Co.; n. to 
Wash. (Panicularia davyi Merr.) 

4. G. pauciflora Presl. Culms 3 to 
12 dm. high, from a decumbent root¬ 
ing. base with creeping rhizomes; 
blades scattered, 6 to 12 mm. wide, 
scabrous; panicle nodding, 10 to 20 
cm. long, open, the branches spread¬ 
ing, naked below, rather densely flow¬ 
ered toward the ends; spikelets about 
4 mm. long, about 5-flowered; glumes 
short, broad, obtuse; lemmas 2 mm. 
long, rounded and somewhat erose at 

62. Glyceria borealis Batchelder; a, habit 
x Vs; b, spikelet x 2; c, florets x 3. 

summit, prominently 5-nerved, very scabrous on the nerves and somewhat so 
between.—Swamps, shallow water and wet meadows: Sierra Nevada; along 
the coast from San Francisco n. to Alas.; e. to Col. 

5. G. erecta Hitclic. Differs from no. 4 in having shorter culms, the leaves 
somewhat crowded at base, and smaller less drooping panicles; intergrades 
with no. 4.—Springy places in mt. meadows, 4000 to 10,000 ft., Sierra Nevada; 
n. to Ore. 

6. G. elata (Nash) Hitchc. Culms erect, smooth, succulent, 9 to 18 dm. 
high; blades flat, usually 6 to 10 mm. or sometimes only 4 mm. wide, scabrous; 
panicle diffuse, becoming oblong, 15 to 30 cm. long, the branches naked below, 
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the lower usually retiexed at maturity; spikelets 3 to 5 mm. long, usually 6 to 
8-fiowered; glumes broad, obtuse, much shorter than the lower lemmas, nerve¬ 
less; lemmas firm, obovoid, obtuse or acutish, prominently 7-nerved.—Wet 
meadows, springs, and shady moist soil of woods in the mts.; n. to B. C. 
and Ida. 

4. PLEUROPOGON R. Br. 

Soft annuals or perennials, with flat blades and loose racemes of rather 
large many-flowered linear spikelets; glumes unequal, membranaceous or sub¬ 
hyaline, scarious at the somewhat lacerate tip, the first 1-nerved, the second 
obscurely 3-nerved; lemmas membranaceous, 7-nerved, with a round indurate 
callus at the base, the apex entire or 2-toothed, the midnerve extending into a 
short mucro or into an awn; keels of the palea winged on the lower half. 
(Greek pleura, side, and pogon, beard.) 

Lemmas about 6 mm. long, scabrous and strongly nerved; spikelets not refracted; culm 
usually not over 6 dm. tall.1. P. californicus. 

Lemmas about 8 mm. long, smooth or slightly scabrous; spikelets often refracted; culms 
dm. tall.2. P. refractus. 

1. P. calif ornicus (Nees) Benth. Fig. 63. Annual; 
culms 3 to 6 dm. high; blades short, abruptly narrowed 
at apex; racemes 15 to 20 cm. long; spikelets distant, 
about 2.5 cm. long, erect or somewhat spreading, short- 
pediceled; glumes obtuse; lemmas rather distant, 6 mm. 
long, scabrous, toothed and scarious at apex, the nerves 
prominent; awn variable, usually 6 to 12 mm. long, 
sometimes wanting; wings of palea prominent, toothed 
about the middle.—Wet meadows and marshy ground, 
San Mateo and Contra Costa Cos. to Mendocino Co. 

2. P. refractus (Gray) Benth. Perennial; culms 9 
to 15 dm. high; spikelets often reflexed; lemmas 8 mm. 
long, only minutely scabrous, the nerves less prominent; 
awn variable, as much as 1 cm. long or nearly wanting; 
palea narrow, keeled to about the middle, scarcely 
toothed.—Bogs, wet meadows and mt. streams, Mendo¬ 
cino and Humboldt Cos.; n. to Wash. 

5. PUCCINELLIA Pari. 

Low pale smooth cespitose annuals or perennials with 
narrow or open panicles. Spikelets several-flowered, 
usually terete or only slightly flattened. Glumes un¬ 
equal, shorter than the first lemma, obtuse or acute, 
rather firm, often scarious at the tip, the first 1-nerved 
or sometimes 3-nerved, the second 3-nerved. Lemmas 
on the back, obtuse or acute, rarely acuminate, usually 

scarious and often erose at the tip, glabrous or puberulent toward the base, 
5-nerved, the nerves parallel, obscure or indistinct, rarely rather prominent. 
Palea about as long as the lemma or somewhat shorter. (Benedetto Puccinelli, 
an Italian botanist.) 

Panicle open at maturity, the branches spreading or reflexed. 
Leaves mostly in a short basal cluster; panicle usually less than 10 cm. long; lemmas 

smooth.1. P. lemmoni. 
Leaves scattered; panicle usually more than 10 cm. long; lemmas minutely pubescent 

toward base.2. P. nuttalliana 
Panicle narrow, the branches ascending or appressed. 

Plant annual; panicles strict.3. P. simplex 
Plant perennial; panicles narrow but not strict. 

Lemma entire at apex; plants mostly less than 3 dm. tall; panicles not much 
exceeding the leaves, the branches smooth or nearly so. 4. P. paupercula. 

Lemma ciliolate at apex; plants mostly more than 3 dm. tall; panicles large, 
exceeding the foliage, the lower branches as much as 7 cm. long, 
strongly scabrous.5. P. nutkaensis. 

1. P. lemmoni (Vasey) Scribn. Fig. 64. Plants perennial, slender, 1.5 to 
3.8 dm. high; blades short, filiform, mostly basal, smooth, involute; panicle 
5 to 10 cm. long, becoming open, the branches spreading; spikelets 5 to 6 mm. 

usually over 9 

63. Pleuropogon califor- 
nicus Benth.; a, habit 
x *4 ; b, spikelet x 1; c, 
glumes x 1 \ d, palea x 1. 

usually firm, rounded 
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long; glumes 1-nerved, 2 and 3 mm. long; 
lemmas 3 mm. long.—Alkaline soil, Sierra 
Nevada from Sierra Co. n.; Nev. to Ore. 

2. P. nuttalliana (Schult.) Hitchc. Alkali 

Meadow Grass. Plants perennial, tufted, 
erect, 4.5 to 6 dm. high; sheaths and involute 
blades smooth; panicle open, 15 to 20 mm. 
long, the branches spreading, naked below; 
spikelets terete, about 6 mm. long, usually 
pale; glumes acutish, 1 and 2 mm. long; 
lemmas about 3 mm. long.—Alkaline soil 
throughout Cal.; e. to the Dakotas and Tex. 

3. P. simplex Scribn. Culms 0.8 to 2 dm. 
high; blades narrow, soft, fiat, scattered; 
panicle about % the entire length of the 
plant, the branches few, short, appressed; 
spikelets 6 to 8 mm. long, appressed; glumes 
strongly 3-nerved, 1 and 2 mm. long; lemmas 
3.5 mm. long, tapering from below the middle 
to the acute apex, pubescent on lower half.— 
Alkaline soil, Great Valley and Mohave 
Desert. 

4. P. paupercula (Holm) Fer. & Weath. 
var. alaskana (Scribn. & Merr.) Fer. & 
Weath. Culms erect, tufted, about 3 dm. 
high; blades involute, erect, smooth; panicles 
narrow, 5 to 8 cm. long, the branches ap¬ 
pressed; spikelets about 6 mm. long; glumes 
3-nerved, 2 and 3 mm. long; lemmas 3 mm. 
long, sparingly pubescent at base, especially 
on the lower part of the rather prominent 
marginal nerves. — Saline soil, Mendocino 
Co.; n. to Alas.; on Atlantic Coast from 
Conn, northw. (P. angustata Nash.) 

5. P. nutkaensis (Presl) Fer. & Weath. 

Culms in small tufts, rather stout, 4.5 to 6 54 Puccinellia lemmoni Scribn.; 
dm. high; leaves scattered, smooth, the a, habit x %; b, glumes x 3; c, 

blades loosely involute, more or less spread- florets x 3. 

ing; panicle 10 to 15 cm. long, the branches 
appressed; spikelets about 8 mm. long; glumes nearly equal, 3-nerved, nar¬ 
row, about 3 mm. long; lemmas 4 mm. long, smooth.—Saline soil near the 
coast, San Mateo Co. to Marin Co.; n. to B. C. (P. festucaeformis of 
authors.) 

6. p6a l. Blue Grass 

Annuals or usually perennials with open or contracted panicles, and nar¬ 
row blades with boat-shaped tips (except in no. 5). Spikelets 2 to several- 
flowered, the uppermost floret reduced or rudimentary. Glumes acute, keeled, 
somewhat unequal, the first 1-nerved, the second usually 3-nerved. Lemmas 
somewhat keeled, acute or acutish, awnless, membranaceous, often somewhat 
scarious at the tip, 5-nerved. (Greek poa, grass or fodder.) 

Plants annual. 
Lemmas villous on the nerves below. 

Panicle pyramidal, open; sheaths smooth.1. P. annua. 
Panicle narrow, contracted; sheaths scabrous.2. P. bigelovii. 

Lemmas not villous on the keel and nerves. 
Sheaths rough; lemmas pubescent on the back.3. P. howellii. 
Sheaths smooth; lemmas smooth.4. P. bolanderi. 

Plants perennial. 
Plants sod-forming, with creeping rhizomes. 

Culms conspicuously flattened.12. P. compressa. 
Culms terete or slightly ’flattened. 

Glumes about 8 mm. long; spikelet 1 to 1.5 cm. long.5. P. macrantha. 
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Glumes and spikelets smaller. 
Blades involute; plants of seacoast dunes. 

Lemmas pilose on the keel; panicle a dense ovoid head; plants 
dioecious.6. P. douglasii. 

Lemmas not pilose; panicle small hut rather open. . .7. P. confinis. 
Blades flat or folded; not seacoast plants. 

Lemmas without cottony hairs at base. 
Panicle almost spike-like; leaves mostly basal. 

8. P. atropurpurea. 
Panicle open; culms leafy throughout.9. P. nervosa. 

Lemmas with a tuft of cottony hairs at base. 
Lemmas not pilose on keel or nerves; leaves mostly basal.... 

10. P. kelloggii. 
Lemmas pilose on keel and marginal nerves; culms leafy 

throughout. 
Lemmas 3 mm. long; lower panicle branches in 5s. 

11. P. pratensis. 
Lemmas 5 mm. long; lower panicle branches mostly in 

2s.13. P. rhizomata. 
Plants in bunches, without creeping rhizomes. 

Lemmas villous on the nerves or with a tuft of cottony hairs at base. 
Lemmas with cottony hairs at base; blades flat. 

Cottony hairs scant; plants less than 5 dm. tall; panicle few-flowered. . 
14. P. leptocoma. 

Cottony hairs copious; plants commonly 6 to 13.5 dm. tall; panicle 
many-flowered. 

Sheaths smooth; spikelets bronzed at tip.15. P. palustris. 
Sheaths retrorsely scaberulous. 

Spikelets about 3 mm. long; panicle 0.8 to 1.6 dm. long, 
green.16. P. trivialis. 

Spikelets 5 to 7 mm. long; panicle 1.5 to 3 dm. long; pale. . 
17. P. occidentalis. 

Lemmas without cottony hairs at base (see also no. 14, sometimes very 
obscurely cottony). 

Blades soft, lax; alpine species.18. P. rupicola. 
Blades firm, stiff, folded or involute. 

Ligule not over 1 mm. long.19. P. fendleriana. 
Ligule 5 to 7 mm. long.20. P. longiligula. 

Lemmas neither villous on the nerves nor with a cottony tuft at base, the inter¬ 
nerves sometimes puberulent toward the base. 

Lemmas minutely crisp-puberulent on the lower half or third. 
Sheaths scaberulous; panicle usually narrow, somewhat elongate, the 

short branches mostly appressed.21. P. scabrella. 
Sheaths smooth. 

Culms erect from a dense tuft of short leaves; panicle narrow.... 
22. P. sandbergii. 

Culms decumbent and loose at base, the basal leaves relatively 
long; panicle open.23. P. gracillima. 

Lemmas glabrous or scabrous. 
Panicle mostly over 1 dm. long, narrow, the branches appressed except 

in anthesis; plants rather robust, usually 6 dm. tall or more. 
Sheaths scabrous; ligule 4 mm. long.24. P. nevadensis. 
Sheaths smooth; ligule not over 2 mm. long. .25. P. brachgglossa. 

Panicle less than 1 dm. long, compact or open. 
Culm blades flat, the lower 2 to 3 mm. wide.26. P. epilis. 
Culm blades folded or involute, narrow or filiform. 

Panicle compact, spike-like; plants of seacoast cliffs. 
27. P. unilateralis. 

Panicle not spike-like, if narrow not compact. 
Glumes 4 to 5 mm. long; panicle shining, usually pale. . 

28. P. pringlei. 
Glumes 3 mm. long; panicle usually purple. 

29. P. leibergii. 

1. P. annua L. In tufts or mats; culms flattened, 0.8 to 2 dm. long, decum¬ 
bent at base, sometimes rooting at tlie lower nodes; blades soft, panicle 2.5 
to 7 cm. long; spikelets crowded, 3 to 6-flowered, 3 to 4 mm. long; lemma 
not cottony at base, distinctly 5-nerved, the nerves pilose on lower half.— 
Open ground, along roadsides and in waste places, throughout the state, 
except in the deserts; extends from Alas, to Mex.; nat. from Eur. 

2. P. bigelovii Yasey & Scribn. Culms erect, 1.5 to 3.8 dm. high; panicle 
narrow, 7.5 to 15 cm. long, the branches short, appressed; spikelets ovate, 
about 6 mm. long; glumes acuminate; lemmas cottony at base, copiously 
pilose on the lower part of the lateral nerves and keel, villous on lower part 
of internerves.—Open ground, mostly in the deserts, Inyo Co. to San Diego 
Co.; e. to western Tex., s. to Mex. 

3. P. howellii Vasey & Scribn. Culms 3 to 9 dm. high; sheaths retrorsely 
scabrous; panicle % to % the entire height of the plant, open, the branches 
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in rather distant fascicles, spreading, naked below, some short branches inter¬ 
mixed; spikelets 3 to 4 mm. long, usually 3 or 4-flowered; glumes narrow, 
acuminate; lemmas cottony at base, 2 mm. long, ovate, pubescent over the 
lower Y2 or %, the nerves all rather distinct.—Rocky banks and shaded 
slopes at moderate altitudes, mostly in the Coast Ranges; s. to S. Cal., n. to 
Vancouver Isl. 

4. P. bolanderi Vasey. Culms erect, 1.5 to 6 dm. high; sheaths smooth; 
panicle open, about % the entire plant, the branches few, distant, smooth, 
stiffly spreading or somewhat reflexed, naked below; spikelets, usually 2 or 
3-flowered, about 5 mm. long; glumes broad; lemma sparsely cottony at base, 
smooth, scabrous on the keel, acute, the marginal nerves rather indistinct, 
the intermediate nerves obsolete.—Open ground or open woods, at high 
altitudes: San Jacinto Mts.; Sierra Nevada and n. to Siskiyou Co.; n. to 
Wash, and Alb., e. to Utah. 

5. P. macrantha Vasey. Rhizomes extensively creeping; culms erect from 
a decumbent base, 1.5 to 4.5 dm. tall, the sterile shoots widely spreading; 
sheaths smooth, tawny, papery; blades smooth, involute, more or less curved 
or flexuous; panicle narrow, sometimes dense and spike-like, 5 to 13 cm. long, 
pale or tawny; spikelets about 5-flowered; glumes smooth, 3-nerved, or the 
second indistinctly 5-nerved; lemmas 8 mm. long, not webbed at base, short- 
pilose on the keel and marginal nerves below, slightly scabrous on the keel 
above and sparingly on the back near margins; palea ciliate on keels.—Sand 
dunes along the coast, Del Norte Co.; n. to Wash. 

6. P. douglasii Nees. Fig. 65. 
ascending from a decumbent base 
usually less than 3 dm. high; sheaths 
smooth, tawny and papery; blades 
involute, some usually exceeding the 
culm; panicles ovoid or oblong, dense, 
spike-like, 2.5 to 5 cm. long, pale or 
tawny; spikelets 8 to 10 mm. long; 
glumes broad, 3-nerved, smooth, 
scabrous on upper part of keel, nearly 
equal; lemmas 6 mm. long, slightly 
cottony at base, villous on the lower 
part of keel and marginal nerves, 
scabrous on keel above, 1 to 3 pairs 
of indistinct intermediate nerves; 
palea ciliate on keels.—Sand dunes 
near the coast, Monterey Co. to 
Mendocino Co. 

7. P. confinis Vasey. Culms low, 
often geniculate or ascending at 
base, usually less than 1.5 dm. high; 
sheaths and involute blades smooth; 
panicle narrow, contracted, 1.5 to 2.5 
cm. long, tawny; spikelets about 4 
mm. long; lemmas 3 mm. long, scaber- 
ulous, sparsely cottony at base, the 
nerves faint.—Sand dunes and sandy 
meadows near the coast, Mendocino 
Co.; n. to Alas. 

8. P. atropurpurea Scribn. Culms 
3 to 4.5 dm. high, slender; sheaths 
smooth; blades folded or involute, 
firm, smooth on under surface, the 
uppermost culm-leaf below the mid¬ 
dle; panicle purple-tinged, 2.5 to 5 
cm. long; spikelets 3 to 4 mm. long, 
turgid; glumes broad; lemmas 2 to 
2.3 mm. long, broad, smooth, the 

Rhizomes extensively creeping; culms 

65. Poa douglasii Nees; a, staminate plant 
x V3 ; b, pistillate plant x y3 ; c, d, glumes 
and florets of pistillate spikelet x 4; e, /, 
glumes and florets of staminate spikelet x 2. 
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nerves faint.—Bear Valley, San Bernardino Mts., 6000 ft., not otherwise 
known. 

9. P. nervosa (Hook.) Vasey. Culms 3 to 7.5 dm. high; sheaths smooth 
or lower scaberulous, rarely retrorsely puberulent; ligule 1 to 2 mm. long; 
blades flat, lax, 3 to 4 mm. wide; panicle loose, the capillary branches spike- 
let-bearing at the ends; lemmas typically strongly nerved, scaberulous.— 
Moist rocks and banks, high montane; S. Cal. mts.; Sierra Nevada; n. to B. C. 
In the typical form the intermediate nerves of lemma are strong, but spike- 
lets with faint intermediate nerves are found in same panicle with strong- 
nerved ones. P. olneyae Piper is a form with faint intermediate nerves and 
smooth lemmas. 

10. P. kelloggii Vasey. Culms 3 to 6 dm. high; blades flat or folded, 
scabrous on upper surface; panicle pyramidal, open, 7.5 to 15 cm. long, the 
branches mostly in Is or 2s, slender, spreading or reflexed, bearing a few 
spikelets toward the ends; spikelets rather loosely flowered, 4 to 6 mm. long; 
lemmas acute or almost cuspidate, 3 to 4 mm. long, smooth, rather obscurely 
nerved, conspicuously cottony at base.—Coast Ranges from Santa Cruz Co. 
to Humboldt Co.; n. to Ore. 

11. P. pratensis L. Kentucky Blue Grass. Culms tufted, 3 to 9 dm. high; 
terete or slightly flattened; sheaths smooth, compressed; ligule about 2 mm. 
long; blades soft, flat or folded, the basal often elongate; panicle pyramidal, 
open, the slender branches in remote fascicles of 3 to 5, ascending or spread¬ 
ing, naked at base, some of them short; spikelets crowded, 3 to 5-flowered, 
4 to 5 mm. long; lemmas 3 mm. long, copiously cottony at base, silky villous 
on keel and marginal nerves, the intermediate nerves prominent.—Open 
woods, banks, open ground; not in the deserts; extends throughout the 
northern part of N. Am. and Eurasia; extensively cult, as a pasture and 
lawn grass. Some forms are clearly native in the mts., while others, espe¬ 
cially at low altitudes, are escaped from cult. 

12. P. compressa L. Canada Blue Grass. Culms not tufted, geniculate- 
ascending, flattened, wiry, bluish green, 1.5 to 4.5 dm. high; panicle narrow, 
2.5 to 10 cm. long, the usually short branches in pairs, spikelet-bearing to 
the base; spikelets crowded, subsessile, 3 to 6-flowered, 4 to 6 mm. long; 
lemmas firm, obscurely nerved, 2 to 2.5 mm. long, sparingly cottony at base, 
short-pubescent below on keel and marginal nerves.—Open ground, open 
woods, meadows and waste places throughout the U. S.; nat. from Eur.; 
often a troublesome weed. Distinguished from P. pratensis by the color and 
the flattened culms. 

13. P. rhizdmata Hitchc. Culms erect, 3 to 6 dm. high; lower sheaths 
loose, papery; ligule 2 to 3 mm. long; blades flat or folded; panicle long- 
exserted, oblong, contracted, 2 to 5 cm. long, the branches short, mostly in 
2s, ascending, few-flowered; spikelets about 6 mm. long, 3 to 5-flowered; 
glumes unequal, rather broad, acute, scabrous on the keels; lemmas 5 mm. 
long, acutish, copiously cottony at base, short-pilose on keel below, and 
sparingly so on lower part of marginal nerves, the intermediate nerves 
faint; palea ciliate on the keels.—Damp shady woods, Siskiyou and Modoc 
Cos.; n. to Ore. and Ida. 

14. P. leptocoma Trin. Culms loosely tufted, erect from a slightly decum¬ 
bent base, rather lax, 1.3 to 4.5 dm. high; blades lax, scaberulous; panicle 
loose, open, 5 to 10 cm. long, the slender spreading branches naked below, 
mostly in 2s; spikelets mostly 2 or 3-flowered, 5 to 7 mm. long; lemmas 
villous on the keel and less so on marginal nerves, intermediate nerves 
indistinct, the cottony tuft at base sometimes obscure.—Boggy or springy 
places at high altitudes, often in shade, Mt. Dana; Wash, to Alas. 

15. P. palustris L. Fowl Blue Grass. Culms somewhat decumbent, flat¬ 
tened, and commonly purplish at base, 4.5 to 12 dm. high; ligule 3 to 5 mm. 
long; blades soft; panicle oblong-pyramidal, nodding, bronze or purplish, 
mostly more than 15 cm. long, the distant fascicled branches naked below; 
spikelets 2 to 4-flowered, about 4 mm. long; lemmas villous on keel and mar- 
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ginal nerves, intermediate nerves faint.—Meadows and moist open ground, 
Sierra Valley (rare in Cal.); throughout cold-temperate N. Am. and Eurasia. 

16. P. trivialis L. Rough Blue Grass. Culms erect from a decumbent 
base, often rather lax, scabrous below the panicle, 4.5 to 9 dm. high; ligule 
4 to 6 mm. long; blades scabrous; panicle oblong, the lower branches mostly 
5 in a whorl; spikelets usually 2 or 3-flowered; keel of lemma slightly 
pubescent, lateral nerves glabrous.—Moist places, Humboldt Co.; introd. 
from Eur. 

17. P. occidentalis Vasey. Culms rather robust, erect, scabrous, 9 to 13.5 
dm. high; ligule 6 to 8 mm. long; blades scabrous, sometimes 7 mm. wide; 
panicle very loose, the slender distantly whorled spreading or reflexed 
branches spikelet-bearing toward the ends; spikelets 3 to 6-flowered; keel 
of lemma villous below, marginal nerves slightly villous.—Open woods, cent. 
Cal.; Alas, to Col. and N. Mex. 

18. P. rupicola Nash. Culms erect, rather stiff, smooth, 1 to 2 dm. high; 
ligule about 1 mm. long; blades erect, 1 mm. wide or less, flat or loosely 
involute; panicle purplish, narrow, 2 to 4 cm. long; spikelets mostly 3- 
flowered, 5 mm. long; lemmas villous below on keel and marginal nerves; 
intermediate nerves faint.—Rocky slopes at high altitudes, Mono Pass in 
the Sierra Nevada; Ore., Rocky Mts. 

19. P. fendleriana (Steud.) Vasey. Mutton Grass. Densely tufted, pale; 
culms erect, smooth, scabrous below panicle, 3 to 4.5 dm. high; sheaths some¬ 
what scabrous; ligule less than 1 mm. long; blades mostly basal, scabrous; 
panicle long-exserted, narrow, contracted, 2.5 to 8 cm. long; glumes broad; 
lemmas 4 mm. long, long-pilose on the lower portion of keel and marginal 
nerves, the intermediate nerves obscure.—Mesas and hills: San Bernardino 
Mts.; Panamint Mts.; Great Basin region from Wash, and Wyo. to N. Mex. 

20. P. longillgula Scribn. & Wms. Similar to no. 19; culms smooth, 3 to 
6 dm. high; sheaths and blades smooth; ligule 5 to 7 mm. long, or on the 
innovations somewhat shorter; panicle looser and often longer; spikelets as 
in no. 19.—Canons and banks of streams, San Bernardino Mts.; Nev. to 
Mont, and N. Mex. 

21. P. scabrella (Thurb.) Benth. Malpais Blue Grass. Densely tufted; 
culms erect, 6 to 9 dm. high, usually scabrous, at least below panicle; sheaths 
scabrous; ligule 3 to 5 mm. long; blades mostly basal, flat, narrow, usually 
about 1 mm. wide, lax, more or less scabrous; panicle narrow, usually con¬ 
tracted, sometimes rather open at base, 5 to 12 cm. long; spikelets narrow, 
6 to 10 mm. long; glumes scabrous; lemmas 4 mm. long, puberulent or scab¬ 
rous on back, and more or less crisp-pubescent on lower half.—Meadows, 
woods, rocks and hills, common throughout the state and extending to Ore., 
Nev. and N. Mex. It is exceedingly variable and several forms have re¬ 
ceived specific names: P. orcuttiana Vasey and P. acutiglumis Scribn. repre¬ 
sent a less scabrous form with relatively open panicle; P. nudata Scribn. is 
a form with subcapillary lax blades and small dense panicle; P. limosa 
Scribn. & Wms. is a relatively robust, nearly smooth form with blades 3 to 
4 mm. wide. 

22. P. sandbergii Vasey. Little Blue Grass. Similar to no. 21, differing 
in being smooth, averaging lower and more slender, the cushion of leafy 
shoots at base denser, the panicle smaller, the blades short and soft, often 
involute.—Plains and dry or rocky woods: cismontane S. Cal.; n. to B. C., 
e. to Wyo. Intergrades between this and no. 21 are not rare. 

23. P. gracillima Vasey. Densely tufted; culms 3 to 6 dm. high, erect 
from usually a decumbent base; ligule 3 mm. long; blades flat or folded, lax, 
smooth, mostly basal; panicle pyramidal, loose, 5 to 10 cm. long, the branches 
in whorls, the lower 2 to 6, 2.5 to 8 cm. long, slender, spreading, sometimes re¬ 
flexed, naked below; spikelets 4 to 6 mm. long; lemmas about 4 mm. long, 
minutely scabrous, crisp-pubescent near base, especially on the nerves.— 
Rocks, woods, cliffs, higher Sierra Nevada; n. to Alas. Exceedingly variable. 
P. tenerrima Scribn. represents a form with filiform blades; P. alcea Piper 
is a form with leaves not aggregate at base, the sheaths slightly scaberulous. 
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24. P. nevadensis Yasey. Nevada Blue Grass. Culms densely tufted, 4.5 
to 9 dm. high, smooth; blades firm, involute, scabrous; panicle narrow, 10 to 
15 cm. long; spikelets 6 to 8 mm. long, narrow; glumes narrow; lemmas 
smooth or scaberulous, 3 mm. long.—Plains and dry meadows, Mohave Desert 
and bordering mountain slopes, n. along the east side of the Sierra Nevada 
(or occasionally on its crests) to Siskiyou Co.; n. to Wash, and e. to Col. 
P. thurberiana Vasey is a rare form with spikelets having only 2 or 3 florets. 

25. P. brachyglossa Piper. Culms densely tufted, glabrous, 4.5 to 9 dm. 
high; blades stiff and firm, flat or involute; panicle narrow, 10 to 20 cm. 
long; spikelets 8 to 10 mm. long; glumes smooth; lemmas smooth or nearly so, 
4.5 mm. long.—Dry slopes and cliffs, Sierra Nevada from Nevada Co. to 
Lassen Co. and n. to Siskiyou Co.; Nev. to Wash, and Ida. 

26. P. epilis Scribn. Culms solitary or few in a tuft, 2 to 4 dm. high, 
with few to many basal shoots with smooth, usually folded blades longer 
than those of the culm; sheaths smooth; blades of culm leaves flat, 2.5 to 7 
cm. long; ligule about 3 mm. long; panicle usually dense, purplish, 2.5 to 8 
cm. long; spikelets 7 to 8 mm. long, the glumes 4 to 5 mm., the lemmas 5 to 6 
mm. long.—Meadows, high Sierra Nevada; n. to B. C., e. to Col. (Cal. speci¬ 
mens were referred to P. cottoni Piper in Jepson FI. Cal. 1:160.) 

27. P. unilateralis Scribn. Culms 1 to 3.8 dm. high; sheaths smooth, tawny 
and papery; panicle oblong, 2.5 to 8 cm. long; spikelets 6 to 8 mm. long; 
glumes broad, acute, smooth, indistinctly scabrous on keel near apex; lemmas 
4 mm. long, scabrous on base of marginal nerves and apex of keel, the inter¬ 
mediate nerves faint; palea ciliate on keels.—Cliffs, bluffs and rocky 
meadows near the seashore, Humboldt Co. to Monterey Co. 

28. P. prlnglei Scribn. Culms 1 to 2y2 dm. high, the base sometimes de¬ 
cumbent and rhizome-like; sheaths smooth, loose and papery; blades mostly 
basal, involute, usually not over 2.5 to 5 cm. long, smooth, the uppermost 
culm blade at or below the middle; panicle narrow, contracted, few-flowered; 
spikelets 6 to 8 mm. long, about 3-flowered; glumes equal, broad; lemmas 
5 to 6 mm. long, smooth or scabrous.—Rocks and sand: high Sierra Nevada; 
Mt. Pinos; Siskiyou Co.; n. to Wash. 

29. P. leibergii Scribn. Culms 0.8 to 2 dm. high; sheaths smooth; ligule 
about 2 mm. long; blades mostly basal, firm, involute, smooth, short; panicle 
narrow, 2.5 to 5 cm. long, the branches short, appressed; spikelets 4 to 6 
mm. long; lemmas 3 mm. long, smooth or scaberulous, the nerves obscure.—- 
Alpine meadows and sterile gravelly alpine flats, 8500 to 12,000 ft., Sierra 
Nevada; n. to Ore. P. hanseni Scribn. is a form with finer softer blades 
and slightly smaller spikelets. 

7. BRIZA L. Quaking Grass 

Ours low annuals with erect culms, flat blades, and open showy panicles, 
the pedicels capillary, the spikelets vibrating in the wind. 
Spikelets several-flowered, broad, often cordate, the florets 
crowded and spreading horizontally, the uppermost floret 
reduced. Glumes about equal, broad, papery-chartaceous, 
with scarious margins. Lemmas papery, broad, with scari- 
ous, spreading margins, cordate at base, several-nerved, the 
nerves often obscure, the apex in our species obtuse or 
acutish. Palea much shorter than the lemma. (Ancient 
Greek name for some grain, probably rye.) 

Spikelets less than 5 mm. long.1. B. minor. 
Spikelets 10 to 15 mm. long, 10 mm. broad.2. B. maxima. 

1. B. minor L. Fig. 66. Culms erect, 1 to 3.8 dm. high; 
panicle erect, pyramidal, many-flowered, the main branches 
stiffly ascending, the capillary branchlets spreading; spike¬ 
lets triangular-ovate, 3 mm. long.—Waste places; nat. from 
Eur.; rather common, cent. Cal., n. to B. C. 

6o glumes^1 ior-5 ’ 2. B. maxima L. Culms erect or decumbent at base, 3 to 
florets x 10.’ ’ 6 dm. high; panicle nodding, few-flowered; spikelets ovate, 
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purplish or brownish, drooping, on capillary pedicels.-—Native of Eur., spar¬ 
ingly escaped from gardens where cult, for ornament. 

8. ERAGROSTIS Host 

Annuals or perennials of various habit. Spikelets few to many-flowered, 
the florets usually closely imbricate, the lemmas often deciduous, the paleas 
persistent. Glumes somewhat unequal, shorter than the first lemma, acute 
or acuminate, 1-nerved, or the second rarely 3-nerved. Lemmas acute or 
acuminate, keeled or rounded on the back, 3-nerved, the nerves usually 
prominent. (Eros, love, agrostis, grass, from the common European name, 
“love-grass.”) 
Plants perennial; panicle narrow, compact, more or less interrupted. . . .1. E. secundiflora. 
Plants annual. 

Plants creeping, dioecious or polygamous.2. E. hypnoides. 
Plants not creeping, culms sometimes decumbent at base; flowers perfect. 

Pedicels or keel of lemma (usually both) with minute saucer-shaped glands; 
naturalized weeds; spikelets about 3 mm. wide.3. E. cilianensis. 

Pedicels and keel of lemma not glandular; natives. 
Pedicels appressed; panicles pilose in lower axils.4. E. caroliniana. 
Pedicels ascending or spreading; panicle not pilose in axils. 

Pedicels nearly straight, ascending; tips of lemmas not appressed. 
5. E. mexicana. 

Pedicels flexuous, spreading; tips of lemmas appressed, the margin of 
spikelet almost entire.6. E. orcuttiana. 

1. E. secundiflora Presl. Culms erect or geniculate at base, stiff, 3 to 6 dm. 
high; sheaths pilose at the throat; panicles reddish or russet, the short mostly 
distant branches ascending, compactly flowered; spikelets many-flowered, 
about 4 mm. wide, the closely imbricate, sharp-pointed florets somewhat 
spreading; lemmas prominently nerved.—Open sandy soil, San Diego Co.; e. 
to Kan. and Fla., s. to Mex. 

2. E. hypnoides (Lam.) B.S.P. Culms slender, extensively creeping, form¬ 
ing mats, with divaricate commonly fascicled branches; flowering culms erect, 
0.5 to 1.3 dm. high; blades 1 to 3 cm. long; panicles pale, few-flowered, open, 
or the pistillate dense; spikelets about 2 mm. wide, many-flowered, some¬ 
times 15 mm. or more long.—Sand bars and wet open ground; throughout 
the IT. S., s. to S. Am. 

3. E. cilianensis (All.) Link. Stink Grass. Snake Grass. Fig. 67. Culms 
erect or ascending from a decumbent base, rather flaccid, freely branching, 
2 to 6 dm. high; panicles greenish lead-color, 1.3 to 3.8 dm. "long, rather 
densely flowered; spikelets 6 to 12 mm. long, 10 to 40- 
flowered, the florets closely imbricate; lemmas thin, the 
lateral nerves prominent.—Fields, roadsides and waste 
places: Tehama Co.; Butte Co.; Los Angeles; San Bernar¬ 
dino; West Eiverside; Mecca; nat. from Eur. Strong- 
scented when fresh. 

E. POAkoiDES Beauv., with narrower spikelets and gland- 
dotted leaf margins was found in Amador Co. (Clinton) 
in 1896; nat. of Eur. 

4. E. caroliniana (Spreng.) Scribn. Culms erect to 
prostrate-spreading, 1.5 to 4.5 dm. high, diffusely branched 
at base; sheaths sparingly pilose at summit; blades 2 to 
3 mm. wide; panicle diffuse, 8 to 20 cm. long; spikelets 
5 to 18-flowered, becoming linear, 4 to 8 mm. long; lemmas 
slightly scabrous on keel, the lateral nerves distinct but 
not prominent.—Fields, waste places and open ground, 
San Luis Obispo and Tulare Cos. to S. Cal., rare; e. to 
Me., s. to Mex. (E. pilosa of authors.) 

5. E. mexicana (Lag.) Link. Culms erect or spreading, 
3 to 6 dm. high; sheaths hairy at the throat; blades often 
elongated; panicle diffuse, about half the entire height of 
the plant; spikelets 4 to 6 mm. long, 1.5 mm. wide, mostly 
6 to 12-flowered, the slender pedicels mostly longer than 
the spikelet.—Weed in fields and waste places, S. Cal.; e. 
to N. Mex. and s. to Mex. 
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68. Dissanthelium 
californicum. 

Benth.; a, glumes; 
b, florets, x 5. 

6. E. orcuttiana Vasey. Resembles no. 5; differs in the more diffuse panicle 
with narrower, usually arcuate spikelets on shorter spreading pedicels.— 
Fields and waste places, S. Cal. 

9. DISSANTHELIUM Trin. 

Our species annual. Spikelets mostly 2-flowered. Glumes firm, nearly 
equal, acuminate, much longer than the lower floret, mostly exceeding all 
the florets, the first 1-nerved, the second 3-nerved. Lemmas strongly com¬ 
pressed, oval or elliptic, acute, awnless, 3-nerved, the lateral nerves near the 

margin; palea somewhat shorter than the lemma. (Greek 
dissos, double, and anthelios, floret.) 

1. D. californicum (Nutt.) Benth. Fig. 68. Culms 6 to 
9 dm. high; ligule 2 to 6 mm. long; blades flat, lax; 
panicle narrow, loose, 15 to 20 cm. long, the lower fas¬ 
cicles of branches rather remote; lemmas about 3 mm. 
long, minutely villous, especially below.—San Clemente 
and Santa Catalina Isis.; rare. 

10. MOMANTHOCHLOE Engelm. 

A creeping wiry dioecious perennial with clustered 
short subulate leaves, the spikelets at the ends of the 
short branches, only a little exceeding the leaves. Spike¬ 
lets 3 to 5-flowered, the uppermost florets rudimentary. 
Glumes wanting. Lemmas rounded on the back, convo¬ 

lute, narrowed above, several-nerved, those of the pistillate spikelets like the 
blades in texture. Palea narrow, in the pistillate spikelets convolute around 
the pistil, the rudimentary uppermost floret 
inclosed between the keels of the floret 
next below. (Greek mono, one, anthos, 
flower, and chloe, grass.) 

1. M. littoralis Engelm. Fig. 69. Plants 
forming extensive mats; flowering culms 
0.8 to 2 dm. high; blades spreading-arcuate, 
rigid, 3 to 10 mm. long; inflorescence very 
inconspicuous.—Coastal salt marshes and 
mucky or gravelly tidal fiats, Santa Bar¬ 
bara to San Diego and s. to tropical Am.; 
on the Atlantic Coast extending n. to Fla. 

11. DISTICHLIS Raf. 

Low dioecious perennial with exten¬ 
sively creeping rhizomes, erect, rigid, 
culms and short dense rather few-flowered 
panicles. Spikelets several to many-flow¬ 
ered. Glumes unequal, broad, acute, keeled, 
mostly 3-nerved, the lateral nerves some¬ 
times faint or obscured by striations and 
intermediate nerves. Lemmas closely im¬ 
bricate, firm, the pistillate coriaceous, the 
margins bowed out near the base, acute or 
acutish, 3-nerved, with several intermediate 
nerves or striations. Palea as long as the 
lemma or shorter, the pistillate coriaceous, 
inclosing the grain. (Greek distichos, 2- 
ranked.) 

1. D. spicata (L.) Greene. Salt Grass. 
Fig. 70. Forming tough sod, glaucous; 
culms 1 to 6 dm. high; leaves numerous, 
blades stiff, often conspicuously distichous; 
panicle narrow, 2.5 to 8 cm. long; spike- 

lets 8 to 15 mm. long.—Salt marshes and 69. Monanthochloe littoralis Engelm.; 
alkaline soil, low altitudes, common along a, habit xV2 ; b, infl. x 4. 
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70. Distichlis 
spicata Greene; 
a, infl. of pistil¬ 
late plant; b, 
fl. of stamina 
plant, x %. 

the coast, and in the interior valleys and deserts; extends 
from s. Brit. Am. to Mex. 

12. ARUNDO L. 

Tall perennial reeds with broad linear blades and large 
plume-like terminal panicles. Spikelets several-flowered, the 
florets successively smaller, the summits of all about equal, 
the racliilla glabrous. Glumes somewhat unequal, membra¬ 
naceous, 3-nerved, narrow, tapering into a slender point, about 
as long as the spikelet. Lemmas thin, 3-nerved, densely long- 
pilose, gradually narrowed at the summit, the nerves ending 
in slender teeth, the middle one extending into a straight awn. 
(Ancient Latin name for reed.) 

1. A. donax L. Giant Reed. Culms stout, as much as 6 m. 
'high and 2.5 cm. in diameter at base, from knotty branching 
rhizomes; blades numerous, broad, flat, 4 to 8 cm. wide on 
the main culm, smaller on the branches, the base cordate, 
more or less hairy-tufted; panicle 30 to 60 cm. long; spike- 
lets about 12 mm. long.—Native of the Orient; escaped along 
irrigating ditches in cent, and S. Cal. 

13. PHRAGMiTES Adans. Reed 

Perennial reeds with broad flat linear blades and large 
terminal panicles. Spikelets several-flowered, the racliilla 
clothed with long silky hairs, disarticulating at the base of 
each joint, the lowest floret staminate or neuter. Glumes 3- 

inflnifnf nerved, or the upper 5-nerved, lanceolate, acute, unequal, the 
first about half as long as the upper, the second shorter than 

the florets. Lemmas narrow, long-acuminate, gla¬ 
brous, 3-nerved, the florets successively smaller. 
Palea much shorter than the lemma. (Greek 
phragmites, growing in hedges.) 

1. P. communis Trin. Common Reed. Fig. 71. 
Culms robust, as much as 3.6 m. high, from 
stout creeping rhizomes, these sometimes on the 
surface, forming leafy stolons as much as 9 m. 
long; blades as much as 5 cm. wide, flat, the base 
somewhat narrowed, not hairy; panicle 15 to 40 
cm. long; spikelets about 12 mm. long.—Fresh¬ 
water swamps, marshes and around springs, Colo¬ 
rado and Mohave deserts and n. to Mendocino 
Co., not common; throughout temperate regions. 

14. DACTYLIS L. 

Perennials with flat blades and fascicled spike- 
1 @ t s. Spikelets few-flowered, 
compressed, nearly sessile in 
dense one-sided fascicles, these 
borne at the ends of the few 
branches of a panicle. Glumes 
unequal, carinate, acute, hispid-ciliate on the keel. Lemmas 
compressed-keeled, mucronate, 5-nerved, ciliate on the keel. 
(Greek, daktulos, a finger.) 

1. D. glomerata L. Orchard Grass. Fig. 72. Culms in 
large tussocks, erect, 6 to 12 dm. high; blades broadly 
linear; panicle 8 to 20 cm. long, the few stiff branches naked 
below, contracted after flowering; spikelets 5 to 8 mm. long. 
—Cult, in U. S.; escaped along roadsides and in waste 
places; nat. of Eur. 

72. Dactylis Cynosurus echinatus L., a low weedy annual with bristly 
ghime^r-a&aflorets subglobose heads of two kinds of spikelets, perfect and 

x 5. sterile intermixed, has been found in Marin Co. 

71. Phragmites communis Trin.; 
a, glumes; b, florets, x 4. 
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73. Lamarckia aurea 
Moench; fascicle of 

spikelets x 5. 

15. LAMARCKIA Moench 

A low erect annual with flat blades and oblong one-sided compact panicles, 
the crowded fascicles drooping, falling entire, the fertile spikelets hidden, 
except the awns, by the sterile ones. Spikelets of two kinds, in fascicles, the 
terminal one of each fascicle fertile, the others sterile. Fertile spikelet with 
1 perfect floret, the rachilla produced beyond the floret, bearing a small 
awned empty lemma or reduced to an awn; glumes narrow, acuminate or 
short-awned, 1-nerved; lemma broader, raised on a slender stipe, scarcely 
nerved, bearing just below the apex a delicate straight awn. Sterile spike¬ 
lets linear, 1 to 3 in each fascicle, consisting of 2 glumes similar to those 
of the fertile spikelet, and numerous distichously imbricate obtuse awnless 
empty lemmas. (Jean Baptiste Antoine Pierre 
Monnet, Chevalier de La Marck, eminent French 
naturalist.) 

1. L. aurea Moench. Golden-top. Fig. 73. Culms 
1 to 3.8 dm. high; leaves smooth; ligule prominent, 
decurrent as a broad scarious margin; panicle 2.5 
to 10 cm. long, 1.5 to 2.5 cm. wide, shining, golden- 
yellow or purplish; fertile spikelet about 2 mm. 
long, the sterile 4 to 8 mm. long.—Cult, and waste 
ground, common in S. Cal., rarer northw.; nat. from 
Mediterranean region. 

16. MELICA L. 

Rather tall perennials, the base of the culm often 
swollen into a conn, with closed sheaths, usually 
flat blades, narrow or sometimes open, usually simple 
panicles of relatively large spikelets. Spikelets 2 to 
several-flowered, the rachilla prolonged beyond the 
perfect florets and bearing at the apex two or three 
gradually smaller empty lemmas, convolute together 
or the upper inclosed in the lower. Glumes somewhat unequal, thin, often 
papery, scarious-margined, obtuse or acute, sometimes nearly as long as the 
lower floret, 3 to 5-nerved, the nerves usually prominent. Lemmas convex, 
several-nerved, membranaceous or rather firm, scarious-margined, sometimes 
conspicuously so, awnless or sometimes awned from between the teeth of 
the bifid apex. (Old Italian name for sorghum, from mel, honey.) 

Spikelets narrow; glumes usually narrow, scarious-margined; sterile lemmas similar to 
the fertile, the latter acute or awned.— (Sect. Bromelica.) 

Lemmas long-awned from a bifid apex.1. M. aristata. 
Lemmas awnless or nearly so. 

Culms not bulbous at base; lemmas mucronate.2. M. harfordii. 
Culms bulbous at base; lemmas acute or acuminate, awnless. 

Lemmas acuminate; panicle narrow, the branches short. .. .3. M. subulata. 
Lemmas subacute to obtuse; panicle broad, the branches long and spreading. 

4. M. geyeri. 
Spikelets broad; glumes broad and papery; lemmas awnless; sterile lemmas small, con¬ 

volute, more or less hidden in the upper fertile lemmas.— (Sect. Eumelica.) 
Culms bulbous at base. 

Pedicels capillary, flexuous or recurved.5. M. spectabilis. 
Pedicels stouter, appressed. 

Panicle narrow; branches short, erect.6. M. beUa. 
Panicle open; branches spreading. 

First glume about 3 mm. long.7. M. fugax. 
First glume about 8 mm. long.8. M. inflata. 

Culms not distinctly bulbous at base (somewhat bulbous in no. 11). 
Spikelets reflexed, large.9. M. stricta. 
Spikelets not reflexed, smaller. 

Fertile florets 3 or 4 in each spikelet; spikelets 10 to 12 mm. long. 
Spikelets silvery white; glumes about as long as spikelet; plant tall, 

somewhat woody.10. M. frutescens. 
Spikelets tawny or purplish; glumes shorter than spikelet; plant lower, 

herbaceous.11. M. bulbosa. 
Fertile florets 1 or 2 in each spikelet; spikelets 4 to 6 mm. long. 

Fertile lemmas pubescent.12. M. torreyana. 
Fertile lemmas glabrous.13. M. imperfecta. 

1. M. aristata Thurb. Culms erect or decumbent below, not bulbous at 
base, smooth, 6 to 9 dm. high; sheaths scabrous or pubescent; blades flat, 
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more or less pubescent; panicle narrow, the branches short, appressed; glumes 
5-nerved, 10 to 12 mm. long; lemmas 5-nerved, scabrous, the awn 6 to 10 mm. 
long.—Dry woods, slopes and meadows, 4000 to 6500 ft., Sierra Nevada from 
Fresno Co. to Nevada Co. and n. to Siskiyou Co.; far n. to Wash. 

2. M. harfordii Boland. Culms 6 to 12 dm. high, decumbent below, smooth, 
not bulbous at base; sheaths smooth; blades scabrous, firm; panicle narrow, 
the branches appressed; glumes about 6 mm. long, obtuse; lemmas 7-nerved, 
pilose on lower part of margin, the apex emarginate, mucronate or with an 
awn less than 2 mm. long.—Open dry woods and slopes, Monterey Co. to 
Shasta Co.; n. to B. C. 

3. M. subulata (Griseb.) Scribn. Culms 6 to 12 dm. high, bulbous at base; 
spikelets 2 to 2.5 cm. long, loosely several-flowered; glumes obscurely nerved; 
lemmas prominently 7-nerved, gradually acuminate, the keel and marginal 
nerves pilose-ciliate.—Meadows, banks and shady slopes, Coast Ranges from 
Marin Co. to Siskiyou Co., thence southeasterly in the Sierra Nevada to 
Placer Co.; n. to Alas., e. to Wyo. 

4. M. geyeri Munro. Culms 9 to 15 dm. high, bulbous at base; sheaths 
glabrous or sometimes pubescent; blades scabrous, flat; panicle open, the 
lower branches slender, spreading, bearing a few spikelets above the middle; 
spikelets 1.2 to 2 cm. long; glumes broad, smooth, papery; lemmas scaberu- 
lous.—Wooded ravines and along streams, Coast Ranges from Santa Clara 
Co. nortliw., and Sierra Nevada from Nevada Co. northw.; n. to Ore. 

5. M. spectabilis Scribn. Showy Onion Grass. Culms 3 to 9 dm. high; 
panicle narrow, the branches appressed; spikelets broad, purple-tinged, 10 to 
15 mm. long, 4 or 5-flowered, nodding; glumes shorter than the lower lemma; 
lemmas strongly 7-nerved, obtuse.—Rocky or open woods and thickets, North 
Coast Ranges; n. to Wash., e. to Col. 

6. M. bella Piper. Onion Grass. Culms 3 to 6 dm. high; sheaths and 
blades glabrous or scabrous; spikelets 10 to 15 mm. long, narrower than in 
no. 5, papery with age; lemmas obscurely nerved, obtuse or slightly emar¬ 
ginate.—Rocky woods and hills: Sierra Nevada, 4000 to 7000 ft.; Coast 
Ranges from Santa Clara Co. to Mendocino Co.; n. to Wash., e. to Col. 
Yar. intonsa Piper. Leaves softly pubescent.—Coast Ranges; n. to Wash.; 
Nev. 

7. M. fugax Boland. Culms 3 to 6 dm. high; sheaths and blades smooth; 
panicle narrow but open, the few lower branches 2.5 to 5 cm. long, stiffly 
spreading, few-flowered; spikelets 6 to 7 mm. long, 2 or 3-flowered, usually 
purple-tinged; second glume nearly as long as spikelet; lemmas obscurely 
nerved, obtuse or emarginate.—Dry hills, Siskiyou Co.; n. to Wash., e. to 
Nev. 

8. M. inflata (Boland.) Yasey. Culms 6 to 9 dm. high; panicle more or 
less open, the few branches long, spreading at least in anthesis; spikelets 
several-flowered, 1.5 cm. long, broad, pale green; glumes shorter than the 
lemmas, scabrous on the strong nerves; lemmas scabrous, strongly nerved.—- 
Wet meadows, Mt. Shasta and Yosemite Park. 

9. M. stricta Boland. Culms 1.5 to 4.5 dm. high, the base somewhat thick¬ 
ened but not bulbous; panicle narrow, few-flowered, nearly simple, usually 
1 or 2 branches below; spikelets large, about 1.5 cm. long, reflexed on rather 
delicate pedicels; glumes longer than the lower lemma; lemmas scabrous, 
obtuse.—Rocky slopes and banks: San Bernardino Mts.; Mt. Pinos; Coso 
Mts.; Sierra Nevada; n. to Ore., e. to Utah. 

10. M. frutescens Scribn. Culms 6 to 18 dm. high, rather woody below; 
blades short, especially on the branches and innovations; panicle silvery 
shining, narrow, the branches short, appressed; spikelets about 1.5 cm. long; 
glumes prominently 5-nerved; lemmas acute, entire, 7-nerved.—Hills and 
canons, Panamint Mts., s. through S. Cal. to L. Cal. 

11. M. bulbosa Geyer. Fig. 74. Culms 6 to 12 dm. high, the base usually de¬ 
cumbent and often more or less bulbous or corm-like; lower sheaths on the 
older culms persistent, brown and split into numerous fibers; panicle narrow, 
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ys 

74. Melica 
bulbosa Geyer; 
base of plant 
and part of 
panicle x 1. 

rather densely flowered, tawny or purplish, not silvery shining; 
spikelets 10 to 12 mm. long, papery, 3 or 4-flowered; second 
glume about 7 mm. long; lemmas rather prominently 7-nerved. 
—Mt. meadows and rocky woods, Ventura Co., n. through the 
Coast Ranges and Sierra Nevada to Ore. and Nev. 

12. M. torreyana Scribn. Culms from a loose and decumbent 
base, 3 to 6 dm. high; blades flat, lax; panicle narrow, rather 
loose, the branches more or less fascicled, appressed or ascend¬ 
ing, the lower fascicles distant; glumes strongly nerved, nearly 
as long as spikelet; rudiment long-pediceled, obovoid-truncate, 
divergent.—Thickets and banks at low altitudes: Coast Ranges 
from Santa Cruz Co. to Mendocino Co.; Sierra Nevada from 
Mariposa Co. to Butte Co. 

13. M. imperfecta Trin. Culms erect, 3 to 9 dm. high; blades 
narrow, usually not over 2 mm. wide; panicle narrow, 1 to 3 
dm. long, the unequal branches more or less fascicled; glumes 
indistinctly nerved; lemma a little longer than the glumes, 
smooth, indistinctly nerved, obtuse; rudiment oblong, appressed 
to the palea.—Dry open woods and rocky hillsides, lower alti¬ 
tudes, frequent in cismontane Cal.: Coast Ranges from Sonoma 
Co. to San Luis Obispo Co.; Sierra Nevada from Mariposa Co. 
to Kern Co.; s. to L. Cal. Forms intermediate between the 

species and the following varieties are not infrequent. Var. flexuosa Boland. 
Lower panicle branches spreading or reflexed.—Wooded hillsides and rocky 
banks, S. Cal., n. in the Sierra Nevada to Mariposa Co. and n. in the Coast 
Ranges to Santa Cruz Co. Var. minor Scribn. Culms less than 3 dm. high; 
blades sub-filiform; scarcely a distinct variety.—Dry hillsides and crevices 
of rocks, South Coast Ranges from Santa Cruz Co. s. to S. Cal. and L. Cal.; 
s. Sierra Nevada in Tulare Co. Var. refrActa Thurb. Differs in having 
pubescent blades and spreading or reflexed lower branches of the panicle.—- 
Gravelly brushy slopes, Tehachapi Range and Mt. Pinos, s. to L. Cal. 

17. ANTHOCHLOA Nees 

Our species a low annual with cylindrical spike-like panicle. Spikelets few- 
flowered, subsessile, on a simple axis and imbricate, the rachilla disarticu¬ 
lating between the florets. Glumes (in our species) wanting. Lemmas thin- 
membranaceous, flabelliform, whitish, petal¬ 
like, many-nerved. Palea narrower than the 
lemma, hyaline. (Greek anthos, flower, and 
chloa, grass.) 

1. A. colusana (Davy) Scribn. Fig. 75. 
Culms ascending from a decumbent base, 0.8 
to 3 dm. high; leaves overlapping, scarious 
between the nerves, loosely folded around 
the culm, not differentiated into sheath and 
blade, 1 to 1.2 cm. wide at the middle, taper¬ 
ing to each end, minutely ciliate with raised 
glands on the margins and nerves; panicles 
pale green, partially included, 4 to 8 cm.t 
long, 8 to 10 mm. wide, the summit of the 
axis bearing, instead of spikelets, lanceolate- 
linear empty bracts; spikelets subsessile, C 
usually 5-flowered, 6 to 7 mm. long, erect; 
lemmas ciliolate-fringed. — Bordering rain- 
pools on the hard uncultivated alkali “goose- 
lands” near Princeton, Colusa Co., on the 
road to Norman, the station now cult, as a 
rice field; Waterford, Stanislaus Co. 

18. TRIODIA R. Br. 

Erect tufted rarely stoloniferous peren¬ 
nials with usuallv flat blades and open or 

75. Anthochloa colusana Spribn.; 
a, habit x ; b, spikelet displayed 
x 2; c, spikelet (natural) x 2 ; d, 
floret x 2 ; e, lemma x 2 ; f, palea 

x 2; g, pistil x 4. 
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contracted panicles. Spikelets several-flowered. Glumes membranaceous, 
often thin, nearly equal, the first sometimes narrower, 1-nerved or the second 
rarely 3 to 5-nerved, acute or acuminate. Lemmas broad, rounded on the 
back, the apex from minutely emarginate or toothed to deeply and obtusely 
lobed, 3-nerved, the lateral nerves near the margins, the midnerve excurrent 
between the lobes as a minute point or as a short awn, the lateral nerves 
often excurrent as minute points, all the nerves pubescent below, the lateral 
ones sometimes conspicuously so throughout. Palea broad, the two nerves 
near the margin, sometimes villous. (Greek tri, three, odous, tooth.) (Tridens 
E. & S.) 

Panicle narrow, exserted.1. T. mutica. 
Panicle capitate, overtopped by the leaves.2. T. pulchella. 

1. T. mutica (Torr.) Scribn. Culms erect, 3 to 6 dm. high; blades involute, 
scabrous; panicle narrow, 7.5 to 15 cm. long, the branches short, appressed; 

spikelets terete, narrow, 8 to 10 mm. long; glumes 
about 4 mm. long; lemmas obtuse, about 4 mm. long, 
entire or slightly emarginate, awnless.—Dry slopes 
and gravelly banks, Silver Mt., Alpine Co.; e. to 
Col. and Tex. 

2. T. pulchella H.B.K. Fig. 76. Low and tufted, 
usually not over 1.5 dm. high; culms slender, 
scabrous or puberulous, consisting of 1 long inter¬ 
node, bearing at the top a fascicle of leaves, 
the fascicle finally bending over to the ground, 
taking root and producing other culms, the fascicles 
also producing the inflorescence; sheaths striate, 
papery-margined, pilose at base; blades involute, 
short, scabrous, sharp-pointed, striate; panicles much 
reduced, consisting of 1 to 5 nearly sessile spikelets 
8 to 10 mm. long; glumes subequal, broad, acuminate, 
awn-pointed, 6 to 8 mm. long; lemmas 4 mm. long, 
long-pilose below, cleft about half way, the awn 
about as long or a little longer than the obtuse lobes. 

—Mesas and rocky hills: Death Valley region; Mohave and Colorado deserts; 
e. to Utah and Tex., s. to Mex. 

76. Triodia pulchella 
H.B.K.; spikelets x 5. 

19. OECUTTIA Vasey 

Low cespitose annuals, with short blades 
and simple spike-like panicles; spikelets 
relatively large, appressed, the upper aggre¬ 
gate, the lower more or less remote. Spike¬ 
lets several-flowered, the upper florets re¬ 
duced; rachilla persistent, continuous, the 
florets falling away, or tardily disarticulat¬ 
ing. Glumes nearly equal, shorter than the 
lemmas, broad, irregularly 2 to 5-toothed, 
many-nerved, the nerves extending into the 
teeth. Lemmas firm, prominently 13 to 15- 
nerved, the broad summit with 5 long teeth 
or with numerous short teeth. Palea broad, 
as long as the lemma. (C. E. Orcutt, a 
naturalist of San Diego.) 

Lemmas toothed; blades pilose on upper surface. . . 
1. O. greenei. 

Lemmas several-awned; blades not pilose. 
2. O. californica. 

1. O. greenei Vasey. Fig. 77. Culms 1.5 
to 2 dm. high, scabrous or appressed-pilose, 
especially at the nodes; sheaths finely 
papillose, shorter than the internodes, the 
ligule very short; blades about 2.5 cm. long, 
inrolled; panicle 2.5 to 7.5 cm. long, pale; 

77. Orcuttia greenei Vasey; a, habit 
b, spikelet x 2 ; c, floret in 

bloom x 2. 
x y2 



100 GRAMINEAE 

spikelets about 1.2 cm. long; glumes and lemmas sparsely long-pilose, more 
or less papillose, the glumes 4 mm., the lemmas 6 mm. long.—Moist plains 
near Chico, the only known locality. 

2. O. califomica Yasey. Culms 5 to 10 cm. high, erect, smooth; sheaths 
and blades smooth, the latter 1 to 2 cm. long, mostly basal; panicle 2 to 6 
cm. long, the spikelets distant below, contiguous above; spikelets about 1 cm. 
long; glumes 4 to 5 mm. long; lemmas 5 mm. long, the teeth acuminate, awn- 
tipped.—Goose Valley, Shasta Co.; San Quentin Bay, L. Cal. 

Tribe 2. Hordeae. Barley Tribe 

Spikelets 1 to several-flowered, the rachilla usually disarticulating above 
the glumes and between the florets, sessile on opposite sides of a jointed or 
continuous axis forming symmetrical (not one-sided) spikes. (Wheat, rye, 
and barley belong to this tribe.) 

20. AGROPYR.ON Gaertn. Wheat Grass 

Our species perennial, often with creeping rhizomes, with usually erect 
culms and narrow spikes. Spikelets several-flowered, solitary (or rarely in 
pairs), placed flatwise at each joint of a continuous (rarely disarticulating) 
rachis. Glumes equal, firm, several-nerved, usually shorter than the first 
lemma, acute or awned, rarely obtuse or notched. Lemmas convex, rather 
firm, 5 to 7-nerved, usually acute or awned from the apex. Palea shorter 
than the lemma. (Greek agros, field, and puros, wheat.) 

Plants with creeping rhizomes, forming tough sod. 
Lemmas not awn-pointed, more or less pubescent.1. A. dasystachyum. 
Lemmas awn-tipped or long-awned.2. A. smithii. 

Plants without rhizomes; bunch-grasses. 
Lemmas awn-tipped. 

Nodes appressed-pubescent.3. A. parishii. 
Nodes glabrous.4. A. tenerum. 

Lemmas long-awned. 
Awn straight or nearly so; blades flat. 

Spikelets distant, scarcely reaching the one above on the opposite side. 
5. A. laeve. 

Spikelets overlapping .6. A. caninum. 
Awns strongly divergent at maturity. 

Glumes acute.7. A. spicatum. 
Glumes distinctly awned 

Rachis not disjointing at maturity; glumes 3 to 5-nerved. 8. A. pringlei. 
Rachis disjointing at maturity; glumes 2-nerved.9. A. saxicola. 

1. A. dasystachyum (Hook.) Scribn. Northern Wheat Grass. Culms 4.5 
to 9 dm. high; blades narrow, mostly involute, scabrous; spike erect, 5 to 12 
cm. long; spikelets few-flowered, 10 to 12 mm. long; glumes lanceolate, the 
first narrow, 3 to 5-nerved, 8 mm. long, the second broader, 5 to 7-nerved, 
9 mm. long; lemmas 8 to 10 mm. long, acute.—Dry or sandy soil, Lassen Co.; 
n. to Wash, and Saskat., e. to Col. In typical form the lemmas are con¬ 
spicuously pubescent. Cal. plants mostly have minutely pubescent lemmas. 
(A. subvillosum E. Nels.) 

2. A. smithii Rydb. Colorado Bluestem. Plant usually tall, glaucous; 
rhizomes pale; culms 3 to 15 dm. high, rigid; blades bluish green, scabrous, 
striate, usually becoming involute; spikelets 7 to 13-flowered, 1.2 to 1.5 cm. 
long, somewhat distant, glabrous or nearly so, acute, compressed, rarely in 
pairs; glumes acuminate, ^ to % as long as spikelet, the nerves usually 
faint; lemmas mucronate or awn-pointed, hard, faintly nerved.—Dry espe¬ 
cially alkaline soil, Modoc Co.; n. to Wash., e. to Mich, and Kan. 

A. ripens (L.) Beauv., Quack Grass, a troublesome weed of the e. U. S., 
with thinner flat blades, sparingly pilose on the upper surface, and yel¬ 
lowish rhizomes, has been found near San Francisco and in S. Cal. 

3. A. parishii Scribn. & Sm. Culms 9 to 12 dm. high; blades flat; spike 
narrow, as much as 3 dm. long; spikelets narrow, distant, mostly shorter 
than the internodes of the rachis, about 2 cm. long; glumes several-nerved, 
acute, more than % as long as spikelet; lemmas smooth, faintly nerved.—• 
Pico Blanco, Santa Lucia Mts.; San Bernardino Mts.; the only known 
localities. 
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4. A. tenerum Vasey. Slender Wheat Grass. Culms erect, tufted, 6 to 12 
dm. high; blades narrow, flat or involute; spike cylindric, slender, erect, 10 to 
15 cm. long; glumes firm, nearly as long as the spikelet, gradually tapering 
into an awned point.—Open woods, rocky slopes and valley plains, widely 
scattered through the state; n. to Alas., e. to Labrador and Col. 

5. A. laeve (Scribn. & Sm.) Hitchc. Culms 12 to 15 dm. high; blades flat; 
spike as much as 30 cm. long; spikelets 1.5 to 2 cm. long; glumes obtuse, 
several-nerved, 8 to 10 mm. long; lemmas 10 to 12 mm. long; awn 1.5 to 3 cm. 

long.—Mts. of cismontane S. Cal.; Fresno and Amador 
Cos. in the Sierra Nevada. 

6. A. caninum (L.) Beauv. Fig. 78. Culms erect, 
3 to 9 dm. high; blades flat, rather lax, 2 to 6 mm. 
wide, scabrous; spike more or less nodding, rather 
dense, 7 to 16 cm. long; spikelets 1.2 to 1.5 cm. long; 
glumes pointed or awned; lemmas 3 to 5-nerved; awn 
straight, or somewhat spreading, once or twice the 
length of the lemma.—Dry hillsides and mt. meadows: 
San Gabriel Mts.; Santa Lucia Mts.; Sierra Nevada; 
n. to Alas., e. to N. Eng. 

7. A. spicatum (Pursh) Scribn. & Sm. Bunch 
Wheat Grass. Culms slender 4.5 to 9 dm. high, in 
dense clumps; blades narrow, involute, erect, smooth; 
spike slender, 5 to 10 cm. long; spikelets rather dis¬ 
tant, 1 to 1.5 cm. long; glumes 6 to 10 mm. long, acute 
but not awned, scarious at margins and tip, strongly 
3 to 5-nerved; lemmas faintly nerved; awn slender, 
1 to 2 cm. long.—Plains and dry hills, Lassen Co. to 
Modoc and Siskiyou Cos.; n. to Yukon Terr., e. to Col. 
Smaller plants of arid ground, with more wiry culms 
and smaller blades and spikelets, are the forms de¬ 
scribed as A. vaseyi Scribn. & Sm. 

8. A. pringlei (Scribn. & Sm.) Hitchc. Culms 3 to 
4.5 dm. high; blades usually flat, short; spike 5 to 10 

cm. long; glumes lanceolate, ending in a short straight awn; lemmas with 
stout horizontally spreading awns about 2 cm. long.—Gravelly slides and 
rocky slopes, 7000 to 12,000 ft., Sierra Nevada from Sierra Co. to Tulare Co. 

9. A. saxicola (Scribn. & Sm.) Piper. Culms 4.5 to 9 dm. high, slender; 
sheaths smooth; blades short, flat or loosely involute; spike 7.5 to 10 cm. 
long, flexuous, long-exserted; spikelets sometimes in pairs; glumes subulate 
or narrowly lanceolate, mostly 2-nerved, narrowed into a slender spreading 
awn 1.5 to 2.5 cm. long; lemmas 8 mm. long, smooth and rounded below, 
5-nerved and somewhat scabrous above, the slender spreading awn about 
2.5 cm. long.—Dry mt. slopes, 9000 ft., Mt. Dana; n. to Wash, and Ida. This 
approaches Sitanion. The small form with spreading culms was described as 
A. scribneri Yasey. 

A. junceum (L.) Beauv., of the Mediterranean coasts, with creeping 
rhizomes, involute blades, stout spike, readily disarticulating at the joints, 
and large spikelets with obtuse glumes and lemmas, has been found near 
San Francisco, probably on ballast. 

Triticum (Wheat) and Secale (Bye) differ from Agropyron in being 
annuals, the first with ovate 3 to several-nerved glumes and broad lemmas, 
the second with subulate 1-nerved glumes, and narrow lemmas. 

21. SCRIBNERIA Hack. 

Low annual with slender cylindric spikes. Spikelets 1-flowered, solitary, 
appressed and lateral to the somewhat thickened continuous rachis, the 
rachilla prolonged as a very minute hairy stipe. Glumes equal, narrow, firm, 
acute, keeled on the outer nerves, the first 2-nerved, the second 4-nerved; 
floret with short hairs at the base. Lemma shorter than the glumes, mem¬ 
branaceous, rounded on the back, obscurely nerved, the apex shortly bifid, 

78. Agropyron 
caninum Beauv.; 

habit x *4 • 
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the lobes obtuse, the faint midnerve 
extending as a slender straight awn. 
Palea about as long as the lemma. (F. 
Lamson-Scribner, eminent American 
agrostologist.) 

1. S. bolanderi (Thurb.) Hack. Fig. 
79. Culms 0.8 to 3 dm. high, tufted, 
erect or ascending; spike slender, about 
1 mm. thick, the joints 4 to 5 mm. long. 
—Sandy or sterile ground, 3000 to 4000 
ft., Sierra Nevada from Fresno Co. to 
Tuolumne Co.; n. to Wash. Rare. 

22. ELYMUS L. Wild Rye 

usually rather tall, mostly Erect, 
perennials, with flat or rarely convolute 
blades and erect or nodding spikes, the 
spikelets usually crowded, 2 to 6-flow- 
ered, in pairs (rarely 3 or more or soli¬ 
tary) at each node of a continuous 
rachis, the florets dorsiventral to the 

rachis. Glumes equal, usually rigid, sometimes indurate below, narrow, some¬ 
times subulate, 1 to several-nerved, acute to aristate, somewhat asymmetric 
and often placed in front of the spikelets. Lemmas rounded on the back or 
nearly terete, obscurely 5-nerved, acute or usually awned from the tip. 
(Greek elumos, ancient name for a kind of millet.) 

79. Scribneria bolanderi Hack.; a, 
habit x y3 ; b, c, spikelet (2 views) 

x 5. 

Plants annual; spikes few-flowered, awns of lemma 5 to 10 cm. long. .1. E. caput-medusae 
Plants perennial; spikes many-flowered; awns less than 4 cm. long. 

Plants with slender rhizomes, forming sod. 
Glumes lanceolate, scabrous to pubescent. 

Glumes about 2 cm. long; lemmas distinctly nerved.2. E. mollis. 
Glumes 1 to 1.5 cm. long; lemmas faintly nerved except at apex. 

3. E. Vancouverensis. 
Glumes subulate or very narrow, glabrous.4. E. triticoules 

Plants without rhizomes (short thick ones in no. 6), forming clumps. 
Glumes subulate; plants robust. 

Plants cinereus-pubescent.5. E. cinereus. 
Plants glabrous or scabrous, not cinereus.6. E. conder\satus. 

Glumes not subulate, lanceolate or narrower, nerved. 
Spike slender and dense, 4 to 5 mm. thick; blades mostly less than 4 mm. 

wide.9. E. macounii. 
Spike 10 mm. or more thick; blades 5 to 15 mm. wide. 

Awns flexuous-spreading.10. E. canadensis. 
Awns straight, erect or nearly so. 

Sheaths glabrous. 
Glumes and lemmas acuminate or mucronate. .7. E. virescens. 
Glumes and lemmas distinctly awned.8. E. glaucus. 

Sheaths pubescent; var. jepsonii of.8. E. glaucus. 

1. E. caput-medusae L. Culms branched at base, erect or decumbent at 
base, slender, 2 to 6 dm. high; blades narrow, short; spike nodding; glumes 
awl shaped, smooth, indurate below, narrowed into a slender awn 1.5 to 
2.5 cm. long; lemmas lanceolate, 3-nerved, 6 mm. long, very scabrous, grad¬ 
ually narrowed into a flat, spreading awn.—Open ground: Los Gatos; 
Klamathon, Siskiyou Co.; nat. from Eur. 

2. E. mollis Trin. Sea Lyme Grass. Culms stout, smooth, or pubescent 
above, glaucous, 6 to 12 dm. high; sheaths and blades smooth or the latter 
scabrous above; spike erect, dense, 7.5 to 25 cm. long; glumes flat, many- 
nerved, scabrous or pubescent, acuminate, awnless, about as long as the 
spikelet; lemmas scabrous or felty-pubescent, acuminate or mucronate.— 
Sand dunes along the coast from Santa Cruz Co. to Mendocino Co.; n. coasts 
of N. Am. and Eurasia. (E. arenarius of authors.) 

3. E. vancouverensis Yasey. Culms 7.5 to 12 dm. high; blades flat, invo¬ 
lute-pointed, 5 to 8 mm. wide, scabrous on the upper surface; spike erect, 
10 to 20 cm. long; glumes narrowly lanceolate, firm, sparsely long-villous, 
especially toward the acuminate apex; lemmas firm, 1 to 1.5 cm. long, acumi- 
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nate into a short awn.—Sand dunes on the seacoast, Humboldt Bay; n. to 
Vancouver Isl. 

4. E. triticoides Buckl. Culms usually glaucous, 6 to 12 dm. high, com¬ 
monly in large masses, rhizomes extensively creeping, the scales sometimes 
reddish; blades mostly 2 to 6 mm. wide, flat, or soon involute; spike 10 to 
18 cm. long, slender, sometimes branched, 1 to 1.5 cm. long; lemmas 6 to 10 
mm. long, glabrous, short-pointed, brownish.—Moist bottomland and alka¬ 
line soil throughout the state; n. to Wash., e. to Col. and Ariz. Var. 
pubescens Hitclic. Sheaths and involute blades hirsute-pubescent.—Griffin, 
n. Ventura Co. 

5. E. cinereus Scribn. & Merr. Culms erect, stout, puberulent, 12 to 15 
dm. high; blades indurate, pointed; spike erect, 15 to 20 cm. long, dense, 
interrupted below; spikelets 1.4 to 2 cm. long, scabrous-pubescent; glumes 
about 1.5 cm. long; lemmas faintly nerved, obtuse, mucronate or awn-tipped. 
•—Mohave Desert (Lancaster) and Inyo Co.; e. to Nev. 

6. E. condensatus Presl. Giant Bye Grass. Culms in large clumps, stout, 
9 to 18 dm. high, producing stout knotty rhizomes; blades flat, as much as 
2 cm. wide; spike erect, usually dense, 15 to 30 cm. long, sometimes branched; 
spikelets 1.2 to 2 cm. long; glumes awn-pointed, usually 1-nerved, or nerve¬ 
less, about as long as the first lemma; lemmas awnless or mucronate.—Dry 
plains and hillsides and along gullies and ditches: South Coast Ranges near 
the coast; S. Cal.; e. to Neb., n. to Alb. and B. C. Var. pubens Piper. Sheaths 
and blades pubescent.—Santa Barbara; also in Wash. 

7. E. virescens Piper. Pig. 80. Culms erect, 3 
to 6 dm. high, glabrous, glaucous; spike erect, 7.5 
to 10 cm. long, closely flowered; spikelets, 1 to 3- 
flowered; glumes 1 to 1.5 cm. long, prominently 
several-nerved, the nerves scarious; lemmas firm, 
indistinctly nerved.—Damp soil, woods or open 
ground, at scattered stations near the coast: San 
Diego Co.; Mt. Tamalpais; n. to Alas. 

8. E. glaucus Buckl. Western Bye Grass. Culms 
erect, 6 to 12 dm. high; blades flat (rarely more or 
less involute), 5 to 10 mm. wide, scabrous on both 
surfaces; spike somewhat nodding, usually dense, 
long-exserted, 5 to 15 cm. long, rarely longer; 
spikelets 1 to 1.2 cm. long; glumes about as long 
as the spikelet, lanceolate, with 2 to 4 scabrous 
nerves; awn of lemma 1 to 2 times as long as the 
body.—Open woods, copses, and dry hillsides, 
throughout the state; n. to Alas., e. to Mich, and 
Mo. Var. jeps6nii Davy. Distinguished by the 
more or less pubescent sheaths and blades.—Dry 
woods and ravines, Napa Valley. The species is 
exceedingly variable. A short-awned form with 
scabrous to pubescent sheaths was described as 
E. pubescens Davy; a short-awned form with 
glabrous sheaths as var. breviaristatus Davy; a 
form with lemmas hispidulous toward the apex as 
E. liispidulus Davy; a narrow-leaved form as E. angustifolius Davy. E. 
divergens Davy is a form of var. jepsonii with somewhat spreading awns. 
These names represent specimens rather than recognizable forms. 

9. E. macounii Vasey. Culms tufted, erect, slender, 4.5 to 9 dm. high; 
blades erect, rather firm, usually scabrous on both surfaces; spike erect or 
nearly so, 5 to 10 cm. long; spikelets narrow, closely appressed; glumes nar¬ 
rowly lanceolate, scabrous, short-awned; lemmas scabrous toward the apex, 
tapering into a straight awn 1 to 1.5 cm. long.—Meadows and open ground 
in drier regions, east of the Sierra Nevada crest from Nevada Co. to Siskiyou 
Co.; n. to B. C., e. to Minn, and N. Mex. 

10. E. canadensis L. Culms in large clumps, rather robust, 9 to 13.5 dm. 
high; blades flat, spreading, scabrous at least on the upper surface, 5 to 15 

80. Elymus virescens 
Piper ; a, habit x Vs ; 

b, glumes x 2 ; c, 
florets x 2. 
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mm. wide; spike thick, nodding, usually interrupted below, 10 to 20 cm. long, 
bristly with the numerous spreading awns; spikelets slightly spreading; 
glumes narrow, scabrous, awned; lemmas scabrous-pubescent, about 1 cm. 
long, tapering into an awn 2 to 3 cm. long.—Moist copses, wood-borders and 
shaded banks, Sonoma Co.; throughout temperate N. Am. 

23. SITANION Raf. 

Low or rather tall cespitose perennials, with bristly spikes. Spikelets 
2 to few-flowered, the uppermost floret reduced, usually 2 at each node of a 
disarticulating rachis, the rachis breaking at the base of each joint, re¬ 
maining attached as a pointed stipe to the spikelets above. Glumes narrow 
or setaceous, 1 to 3-nerved, the nerves prominent, extending into one to 
several awns, these (when more than one) irregular in size, sometimes mere 
lateral appendages of the long central awn, sometimes equal, the glume 
being bifid. Lemmas firm, nearly terete, the apex slightly 2-toothed, 5- 
nerved, the nerves obscure, the central nerve extending into a long slender 
finally spreading awn, sometimes one or more of the lateral nerves also ex¬ 
tending into short awns. Palea firm, nearly as long as the body of the lemma. 
(Greek sitos, grain for food.) 

Glumes or some of them 3-nerved, lanceolate, entire or sometimes bifid. 
Plant glabrous.1. S. hanseni. 
Plant pubescent.2. S. anomalum. 

Glumes subulate or very narrow, 1 or mostly 2-nerved, entire or cleft into 2 to several 
lobes. 

Glumes cleft into 3 to several lobes.3. S. jubatum. 
Glumes entire or 2-cleft.4. (S', hystrix. 

81. Sitanion hystrix J. G. Sm.; a, habit 
* y&'t b, joint of spike x 2% \ c, floret 

x 2y2. 

1. S. hanseni J. G. Sm. Culms 
rather slender, loosely tufted 6 to 
10 dm. high; sheaths smooth; blades 
flat or involute; spike rather slender, 
5 to 8 cm. long; glumes narrowly 
lanceolate, some of them 1-nerved 
and entire, others broader and 3- 
nerved, often bifid; lemmas smooth, 
scabrous toward apex, 8 mm. long; 
awms erect, about 2.5 cm. long.— 
Open woods and rocky slopes, 2000 
to 3000 ft.: Temescal Mts., w. River¬ 
side Co.; Santa Lucia Mts.; Amador 
Co.; n. to Wash., e. to Utah. 

2. S. anomalum J. G. Sm. Differs 
from no. 1 in having more or less 
pubescent culms, sheaths and blades, 
and usually narrower blades, espe¬ 
cially those of the numerous innova¬ 
tions.—Dry woods and rocky slopes: 
Templeton, San Luis Obispo Co.; 
Scotts Valley, Lake Co.; n. to Wash. 

3. S. jubatum J. G. Sm. Culms 
erect, 3 to 6 dm. high, rarely taller; 
sheaths smooth, scabrous or villous- 
pubescent; blades flat, often becom¬ 
ing involute, smooth or usually more 
or less pubescent, at least on upper 
surface, usually not over 3 mm. wide; 
spike erect, dense, 2.5 to 8 cm. long, 
thick and bushy from the numerous 
long awns; glumes split into 3 or 
more lobes or divisions, each extend¬ 
ing into a long awn; lemmas mostly 
8 to 10 mm. long, the awns and those 
of the glumes 4 to 10 cm. long.— 
Rocky or brushy hillsides and open 
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dry woods and plains, widely scattered throughout cismontane Cal.; n. to 
Wash. Exceedingly variable, in size, pubescence and length of awns. Several 
names have been based on these characters but they are found to be too 
inconstant to be distinguished even as varieties. S. breviaristatum J. G. Sm. 
is a shorter awned plant. 

4. S. hystrix (Nutt.) J. G. Sm. Fig. 81. Culms tufted, erect, rather stiff, 
3 to 4.5 dm. high; sheaths glabrous to softly pubescent; blades flat or invo¬ 
lute, glabrous or puberulent below, usually puberulent above, sometimes 
softly pubescent all over, rather stiffly ascending or somewhat spreading, 
1 to 3 (rarely as much as 5) mm. wide; spike erect, 2 to 7 (rarely 10) cm. 
long; glumes almost subulate, 1 or 2-nerved, extending into a slender scabrous 
awn, sometimes bifid at the middle, or with a bristle on one margin; lemmas 
smooth or scabrous, extending into a slender awn, the awns of glumes and 
lemmas 2 to 7 cm. long.—Dry hills, plains, open woods, and rocky slopes, 
S. Cal. mts., n. through the desert ranges and Sierra Nevada to Siskiyou Co., 
less common in the Coast Ranges; n. to Wash., e. to Kan. Parallels no. 3 in 
variability. At high altitudes the plants are dwarf. (S. californicum J. G. 
Sm., S. minus J. G. Sm., S. glabrum J. G. Sm.) 

24. HYSTRIX Moench 

Erect perennials with flat blades and bristly loosely-flowered spikes. Spike- 
lets 2 to 4-fiowered, 1 to 3 at each node of a continuous flattened rachis, 
spreading at maturity. Glumes reduced to short or minute awns, the first 
usually obsolete, both often wanting in the upper spikelets. Lemmas convex, 
rigid, tapering into long awns, 5-nerved, the nerves obscure except toward 
the tip; palea about as long as the body of the 
lemma. (Greek hustrix, porcupine.) 

1. H. californica (Boland.) Kuntze. Fig. 82. Culms 
stout, 10.5 to 18 dm. high; sheaths hispid or the 
upper smooth; blades flat, as much as 2 cm. wide, 
scabrous; spike stout, dense and somewhat nodding 
above, more or less interrupted below, 12 to 25 cm. 
long; spikelets mostly in pairs, 1 to 3-flowered, on 
short callus-like pedicels; lemmas 1.2 to 2 cm. long 
5-nerved above, the nerves, especially the marginal, 
ciliate-hispid; awn stout, straight, rough, 2 to 3 
cm. long.—Woods and shaded banks near the coast, 
Marin Co. to Santa Cruz Co. 

25. HORDEUM L. Wild Barley 

Annual or perennial low or rather tall grasses, 
with flat blades and dense terminal cylindric spikes. 
Spikelets 1-flowered, 3 (sometimes 2) together at 
each node of the articulate rachis (continuous in 
H. vulgare, cultivated barley), the back of the 
lemma turned from the rachis, the middle one sessile 
or subsessile, the lateral ones pediceled. Rachilla 
in the central spikelet prolonged behind the palea 
as a bristle and sometimes bearing a rudimentary 
floret; lateral spikelets usually imperfect, sometimes reduced to bristles. 
Glumes narrow, often subulate and awned, rigid, standing in front of the 
spikelet. Lemmas rounded on the back, 5-nerved, usually obscurely so, taper¬ 
ing into a usually long awn. (Ancient Latin name for barley.) 

Plants annual. 
Glumes or some of them ciliate.1. S. murinum. 
Glumes not ciliate. 

Glumes of the fertile spikelet dilated above the base.2. R. pusillum. 
Glumes not dilated. 

Glumes glabrous or nearly so.3. R. gussoneanum. 
Glumes very scabrous.4. R. depressum. 

Plants perennial. 
Awns mostly 4 to 5 cm. long.5. R. jubatum. 

82. Hystrix californica 
Kuntze ; habit x V3. 
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Awns not over 1 cm. long. 
Spikes rather stout, the central florets rather prominent on each side of the 

spike; culms 50 to 100 cm. tall.7. H. boreale. 
Spikes slender, the awns obscuring the fertile central florets; culms mostly less 

than 50 cm. tall.6. H. nodosum. 

1. H. murinum L. Wall Barley. Farmer’s Foxtail. Culms bushy- 
branched, spreading; sheaths and blades smooth; spike 5 to 8 cm. long, often 
partly enclosed in the uppermost inflated sheath; glumes of the central spike- 
let narrowly spindle-form, 3-nerved, long-ciliate on both margins, the nerves 
scabrous; awn about 2.5 cm. long; glumes of the lateral spikelets unlike, the 
inner similar to the central, the outer setaceous, not ciliate; lemmas all 
broad, 8 to 10 mm. long, the awns somewhat exceeding those of the glumes.—• 
Fields, waste places and open ground, very common and abundant; nat. 
from Eur. 

2. H. pusillum Nutt. Culms 1 to 3.8 dm. high; blades erect, flat; spike 
erect, 2.5 to 5 cm. long, about 1 cm. wide; lateral pair of spikelets reduced, 
the first glume of each and both glumes of the fertile spikelet dilated above 
the base, attenuate into a slender awn 8 to 12 mm. long; glumes very 
scabrous; lemma awnless.—Plains and open, especially alkaline ground, S. 
Cal.; e. to Ohio. 

3. H. gussoneanum Pari. Culms numerous, spreading or geniculate at base, 
1.5 to 3.8 dm. high; sheaths and flat blades, especially the lower, more or less 
pubescent; spike erect, oblong, 1.5 to 4 cm. long, about 10 mm. wide, rounded 
at base; glumes setaceous, about 1.5 cm. long; lemma of lateral spikelets 

reduced, the awn 2 to 3 mm. long; 
lemma of central spikelets 5 mm. 
long, the awn somewhat longer than 
the glumes.—Fields and waste places, 
common in cent. Cal., rare in S. Cal.; 
nat. from Eur. 

4. H. depressum (Scribn. & Sm.) 
Rydb. Culms erect or geniculate at 
base, 1.5 to 3.5 dm. high; blades 
pubescent; spike 2 to 4 cm. long; 
glumes subulate; central spikelet as 
in no. 3, the awns longer; lemma of 
lateral spikelets awnless. — Open 
ground, rare: Blacks sta., Yolo Co.; 
Wash, to Ida., and Ariz. 

5. H. jubatum L. Squirrel-tail 

Barley. Fig. 83. Culms erect, or de¬ 
cumbent at base, 3 to 6 dm. high; 
blades scabrous; spike nodding, 5 to 
10 cm. long, about 2.5 cm. wide, soft; 
lateral pair of spikelets each reduced 
to 1 to 3 spreading awns; glumes of 
perfect spikelets awn-like, spreading; 
lemma 6 to 8 mm. long, with the awn 
as long as the glumes.—Open ground, 
fields and waste places: Los Angeles; 
San Bernardino Mts.; Victorville; 
Suisun Marshes; Honey Lake Valley; 
n. to Alas., e. to Ontario and Md. 

6. H. nodosum L. Meadow Barley. 

Culms tufted, erect or geniculate- 
ascending, 1.5 to 6 dm. high; blades 
relatively short and erect; spike 
slender, 2 to 8 cm. long; glumes all 
setaceous, 8 to 15 mm. long; floret 
of lateral spikelets much reduced.—■ 
Meadows and open ground through¬ 
out the state; n. to Alas., e. to Ind.; 
also Eur. 
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7. H. boreale Scribn. & Sm. Northern Barley. Similar to no. 6, on the 
average taller, with longer, laxer blades and thicker spikes, the awns of 
lateral spikelets somewhat spreading.—Along the coast, Mendocino and Hum¬ 
boldt Cos.; n. to Alas. 

26. LOLIUM L. Rye Grass 

Annuals or perennials, with flat blades and simple terminal flat spikes. 
Spikelets several-flowered, solitary, placed edgewise to the continuous rachis, 
one edge fitting to the alternate concavities. First glume wanting (except 
on the terminal spikelet), the second outward, strongly 3 to 5-nerved, equal¬ 
ing or exceeding the second floret. Lemmas rounded on the back, 5 to 7- 
nerved, obtuse, acute, or awned. (Ancient Latin name.) 

Glume shorter than the spikelet; perennial. 
Lemmas awned.1. L. multiflorum. 
Lemmas nearly or quite awnless.2. L. perenne. 

Glume as long or longer than the spikelet; annual.3. L. temulentum. 

1. L. multiflorum Lam. Italian or Australian Rye Grass. Short-lived 
perennial; culms 3 to 6 dm. high, erect or often decumbent at base, often 
rough below the spike and on the convex side of the rachis; spike nodding, 
as much as 30 cm. long; spikelets 1.5 to 2.5 cm. long, much exceeding the 
glume, 10 to 20-flowered; lemmas 7 to 8 mm. long, the lower short-awned or 

awnless.—Roadsides and waste places, common, mostly 
in the Coast Ranges; introd. from Eur. Frequently cult, for 
lawns and as meadow or pasture grass. 

2. L. perenne L. Perennial or English Rye Grass. 

Fig. 84. Resembling no. 1, but usually more slender, with 
narrower glossy blades and smaller spikes; culms and con¬ 
vex side of rachis smooth; spikelets usually 8 to 10-flow- 
ered, not much exceeding the glume; lemmas smaller, awn¬ 
less.—Roadsides and waste places, rare; introd. from Eur. 
Sometimes cult, as a lawn or pasture grass. Yar. tenue 

Kunth. Blades narrow, folded, firm, erect; spikes slender, 
the spikelets few-flowered.—Siskiyou Co.; nat. from Eur. 

3. L. temulentum L. Darnel. Cheat. Culms 6 to 9 dm. 
high; spikes stout, strict, 12 to 20 cm. long; glume 1.5 to 
2.5 cm. long, equaling the 5 to 7-flowered spikelet, firm, 
pointed, conspicuous; lemmas 6 to 8 mm. long, obtuse, 
awned; awn as much as 8 mm. long.—Fields and waste 
places, rather common; nat. from Eur. Yar. arvense Bab. 
Differs in having awnless spikelets.—Less common than 
the species; nat. from Eur. 

L. subulatum Yis. Spikelets partly sunken 
in the excavations of the rachis and partly 

84. Lolium hidden by the appressed obtuse strongly 

PhI'h'tnev’’ nerved glumes; lemmas 5 mm. long.—Ballast 
and waste ground, rare; nat. of Eur.; cult, 

under the name of Winnera Rye Grass. 

27. LEPTURUS R. Br. 

Low annuals or perennials with hard cylindric spikes. Spike¬ 
lets 1-flowered, embedded in the hard, cylindric, articulate 
rachis, placed edgewise thereto, the first glume wanting except 
on the terminal spikelet, the second glume closing the cavity of 
the rachis and flush with the surface, indurate, nerved, acumi¬ 
nate, longer than the joint of the rachis. Lemma hyaline, shorter 
than the glume, 3-nerved. Palea hyaline, a little shorter than 
the lemma. Spikelet falling entire, attached to its rachis joint. 
(Greek leptos, slender, and oura, tail.) (Monerma Beauv.) 

1. L. cylindricus (Willd.) Trin. Fig. 85. Culms bushy-branched, 
spreading or prostrate, 1 to 3 dm. high; spike curved; glume 6 85q^eJ^^s 
mm. long, acuminate.—Mudflats and salt marshes, San Fran- Trim ^sect. 
cisco Bay to San Diego; nat. from Eur. infl. x 2. 
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28. PHOLIURUS Trin. 

Low annuals with cylindric spikes. Spikelets 1 or 2-flowered, embedded in 
the articulate rachis and falling attached to the joints. Glumes two, placed 

in front of the spikelet and in¬ 
closing it, coriaceous, 5-nerved, 
acute, asymmetric, appearing 
like halves of a single split 
glume. Lemma lying next to the 
axis, smaller than the glumes, 
hyaline, keeled, scarcely more 
than 1-nerved. Palea a little 
shorter than the lemma, hyaline. 
(Greek pholis, scale of a serpent, 
and oura, tail.) (Lepturus of 
authors, not R. Br.) 

1. P. inciirvus (L.) Schinz & 
Thell. Pig. 80. Culms tufted, de¬ 
cumbent at base, 1 to 2 dm. 
high; blades short and narrow; 
spike long, conspicuously flexu- 

ous; glumes 7 mm. long, pointed.—Mudflats and salt marshes, Marin Co. to 
San Diego; nat. from Eur. 

Tribe 3. Aveneae. Oat Tribe 

Spikelets 2 to several-flowered, in open or contracted panicles (rarely in 
racemes, solitary in Danthonia unispicata); rachilla usually disarticulating 
above the glumes and between the florets; glumes usually as long as or 
longer than the first lemma, commonly longer than all the florets; lemmas 
usually awned from the back or from between the teeth of a bifid apex, the 
awn bent, often twisted, the callus and rachilla joints usually villous. 

86. Pholiurus incurvus Schinz & Thell.; habit x 14. 

29. KOELERIA Pers. 

Annuals or perennials, slender, low or rather tall, with narrow blades and 
spike-like panicles. Spikelets 2 to 4-flowered, compressed; rachilla prolonged 
beyond the florets as a slender bristle or bearing a reduced or sterile floret 
at the tip. Glumes usually about equal in length, the lower narrower and 
sometimes shorter, 1-nerved, the upper somewhat broader above the middle, 
3 to 5-nerved. Lemmas somewhat scarious and 
shining, the lowermost a little longer than the 
glume, obscurely 5-nerved, acute or short-awned, 
the awn, if present, borne just below the apex. 
(G. L. Koeler, author of a work on European 
grasses.) 

Plants perennial; culm puberulent below panicle. 
1. K. cristata. 

Plants annual; culm glabrous below panicle. 
2. K. phleoides. 

1. K. cristata (L.) Pers. Fig. 87. Culms erect, 
3 to 6 dm. high, the sheaths pubescent, at least 
the lower; blades mostly basal, rather short; 
panicle compact, shining, pointed, 5 to 10 cm. 
long, often interrupted at base; spikelets 4 to 5 
mm. long; glumes and lemmas scabrous.—Plains 
and open woods, mostly in the Coast Ranges and 
S. Cal. mts.; extends throughout cooler parts of 
n. hemisphere. Yar. longif6lia Vasey. Taller, 
with longer blades, the basal as much as 3 dm. 
long, and larger looser panicles.—Open woods, 
Coast Ranges. 

2. K. phleoides (Vill.) Pers. Culms 1.5 to 3 
dm. high; panicle 2.5 to 7 cm. long, obtuse spike- £A^kelTi 
lets 2 to 4 mm. long; glumes smooth, acute, the 2; c, spikelet displayed x 2. 
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first narrower; lemmas smooth, short-awned from a bifid apex.—Open ground, 
San Joaquin, Butte and Lassen Cos.; nat. from Eur. 

30. TRISETUM Pers. 

Tufted perennials with flat blades and open or usually contracted or 
spike-like panicles. Spikelets usually 2-flowered, sometimes 3 to 5-flowered, 
the rachilla prolonged behind the upper floret, usually villous. Glumes some¬ 
what unequal, acute, awnless, the second usually longer than the first floret. 
Lemmas usually short-bearded at the base, 2-toothed at the apex, the teeth 
often awned, bearing from the back below the cleft apex a straight and in¬ 
cluded, or usually bent and exserted, awn. (Latin tres, three, and seta, 
bristle.) 

Awn included or wanting..1. T. wolfii. 
Awn exserted. 

Panicle loose and open, the branches naked at base.2. T. cernuum. 
Panicle narrow or compact. 

Panicle narrow but loose; blades flat, usually 5 to 11 mm. wide. .3. T. canescens. 
Panicle spike-like. 

Sheaths pubescent.4. T. spicatum. 
Sheaths glabrous.5. T. sesquiflorum. 

1. T. wolfii Vasey. Culms smooth, erect, 3 to 6 dm. high; sheaths smooth 
or sparsely retrorse-pilose; blades flat, erect, 2 to 4 mm. wide, scabrous or 
more or less pilose; panicle narrow, usually spike-like, 5 to 10 cm. long; 
glumes about 6 mm. long, scabrous on the keel, subequal, the first 1-nerved or 
obscurely 3-nerved, the second 3-nerved; lemmas scaberulous, the lower 4 mm. 
long, the awn reduced to a bristle scarcely reaching the tip, or on the upper 
lemma obsolete, the teeth acute, not aristate.—Meadows in the higher Sierra 
Nevada from Fresno Co. to Eldorado Co.; n. to Wash., e. to Col. (T. bran- 
degei Scribn.) 

2. T. cernuum Trin. Culms rather lax, 6 to 12 dm. high; sheaths smooth; 
blades thin, flat, lax, scabrous, 6 to 12 mm. wide; panicle lax, drooping, 15 
to 30 cm. long, the branches verticillate, slender, flexuous, spikelet-bearing 
toward the ends; spikelet 6 to 12 mm. long with usually 3 distant florets, the 
first longer than the second glume; glumes very unequal, the first narrow, 
acuminate, 1-nerved, 1 mm. long, the second broad, 3-nerved, 3 to 4 mm. long; 
lemmas with setaceous teeth, and slender spreading awn 1 to 1.5 cm. long.— 
Moist woods, Mendocino and Humboldt Cos.; n. to Alas, and Mont. 

3. T. canescens Buckl. Culms erect, or decumbent at base, 6 to 12 dm. 
high; sheaths more or less retrorse-pilose, at least the lower, often also 
canescent; blades flat, scabrous or canescent; panicle loose, sometimes inter¬ 
rupted and spike-like, 10 to 20 cm. long; glumes smooth, except the keel, 
strongly unequal, the first narrow, acuminate, 1-nerved, the second broad, 
acute, 3-nerved, 5 to 7 mm. long; lemmas firm, scaberulous, the upper exceed¬ 
ing the glumes, the teeth aristate; awns geniculate, 
spreading, twisted below, attached % below the 
apex, 10 to 12 mm. long.—Mt. meadows, moist 
ravines, and along streams: Sierra Nevada; Coast 
Ranges from Santa Cruz Co. to Mendocino Co.; n. 
to B. C. and Mont. 

T. flavescens (L.) Beauv., differing from no. 3 
in the relatively broader and more open yellow 
panicle, has been found at Blue Lake, Humboldt 
Co.; adv. from Eur. 

4. T. spicatum (L.) Richter. Fig. 88. Culms 
erect, rather stout, 1.5 to 4.5 dm. high, smooth or 
puberulent; sheaths and usually the blades puberu- 
lent; panicle dense, pale or often purple, 5 to 15 cm. 
long; spikelets 5 to 6 mm. long; glumes somewhat 
unequal in length, smooth except the keels, the first 
narrow, acuminate, 1-nerved, the second broader, 
3-nerved, acute; lemmas scaberulous, 5 mm. long, 
the first longer than the glumes, the teeth setaceous; 
awns geniculate.—A characteristic grass of high. 
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altitudes in the Sierra Nevada, especially above timber-line, found up to 
the limit of vegetation; also in the high San Bernardino Mts. and San 
Jacinto Mts.; extends from arctic regions of n. hemisphere southw. in the 
higher mts. to s. hemisphere. 

5. T. sesquiflorum Trim Resembling no. 4 but differing in having smooth 
sheaths and blades, the latter usually flat but sometimes involute, and in 
having wider panicles, and spikelets about 8 mm. long.—Meadows and 
slopes above timber-line, Sierra Nevada from Tulare Co. to Nevada Co. and 
n. to Mt. Shasta; far n. to Alas.; also Siberia. (T. congdonii Scribn. & Merr.) 

31. SPHENOPHOLIS Scribn. 

Perennials with usually flat blades and narrow panicles. Spikelets 2 or 
3-flowered, the pedicel disarticulating below the glumes, the rachilla pro¬ 
duced beyond the upper floret as a slender bristle. Glumes unlike in shape, 

the first narrow, acute, 1-nerved, the second broadly obovate, 
3 to 5-nerved, somewhat coriaceous. Lemmas firm, scarcely 
nerved, awniess, the first a little shorter or a little longer 
than the second glume. (Greek sphen, a wedge, and pholis, a 
scale.) (Eatonia of authors, not Raf.) 

1. S. obtusata Scribn. var. lobata (Trin.) Scribn. Fig. 89. 
Culms erect, 3 to 6 dm. high; sheaths and blades scabrous; 
panicle narrow and compact, often spike-like, more or less 
interrupted or lobed, especially near base, 5 to 10 cm. long; 
glumes subequal, the second subcucullate, the broad charta- 
ceous margins smooth and shining.—Plains and open woods, 
rare in Cal.: San Bernardino; Amador Co.; widely distributed 
throughout U. S., extending into Can. and Mex. 

32. AVENA L. Oat 

Rather tall annuals or perennials, with narrow or open, 
usually rather few-flowered panicles of usually large spikelets. 
Spikelets 2 to several-flowered, the rachilla bearded. Glumes 

about equal, membranaceous or papery, several-nerved, longer than the lower 
floret, usually exceeding the upper floret. Lemmas indurate, except toward the 
summit, 5 to 9-nerved, bidentate at the apex, bearing a dorsal bent and twisted 
awn (this straight and reduced in A. sativa). (The classical Latin name.) 

89. Sphenopholis 
obtusata Scribn. 

var. lobata 
Scribn.; a, 
glumes; b, 
floret, x 5. 

Lemmas glabrous or nearly so. 
Lemmas pubescent with long, usually brown hairs. 

Teeth of lemmas acuminate, not awned.1. A. fatva. 
Teeth of lemmas awned.3. A. barbata. 

1. A. fatua L. Wild Oat. Fig. 90. Culms 3 to 9 
dm. high, erect, stout; panicle loose and open, the 
slender branches usually horizontally spreading; 
spikelets usually 3-flowered; glumes about 2.5 cm. 
long; rachilla and lower part of the shining lemma 
clothed with long stiff brownish hairs; florets readily 
falling from the glumes; lemma nerved above, about 
2 cm. long, awn stout, geniculate, red-brown, twisted 
below, about 4 cm. long.—Fields and waste places, 
common, especially in S. Cal.; nat. from Fur. Var. 
GLABRATA Peterm. Differs in having nearly or quite 
glabrous lemmas.—With the species; nat. from Eur. 

2. A. sativa L. Cultivated Oat. Similar to no. 1; 
florets not readily separating from the glumes; spike¬ 
lets usually 2-flowered; lemma glabrous; awn 
straight, often wanting.—Commonly cultivated and 
occasionally escaped; native of Eur. 

3. A. barbata Brot. Similar to no. 1, spikelets 
somewhat smaller, mostly 2-flowered, the pedicels 
curved and capillary; lemma clothed with stiff red 
hairs, the acuminate teeth ending in fine awns 4 mm. 
long.—Fields and waste places; nat. from Eur. 

2. A. sativa. 

90. Avena fatua L.; 
habit x M. 
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Arrh^nath^rum elatius (L.) Mert. & Koch. Tall Oat Grass. Panicles 
narrowly pyramidal; spikelets 2-flowered, 7 to 8 mm. long, the lower floret 
staminate, its lemma bearing a twisted geniculate awn from near the base, 
the upper floret perfect, its lemma with a short straight awn from just below 
the tip.—Adv. near Berkeley and at Jackson in Amador Co.; native of Eur. 

33. AiRA L. 

Low or rather tall annual or usually perennial grasses with shining pale 
or purplish spikelets in narrow or open panicles. Spikelets 2-flowered, the 
hairy rachilla prolonged behind the upper floret, sometimes bearing a re¬ 
duced floret. Glumes about equal, acute or acutish, membranaceous. Lemmas 
thin, truncate and 2 to 4-toothed at the summit, bearing a slender awn from 
or below the middle, the awn straight, bent, or twisted. (Ancient Greek 
name for some weedy grass.) (Deschampsia Beauv.) 

Plants annual; awns strongly geniculate.1. A. danthonioicLes. 
Plants perennial; awns straight. 

Panicle loose or open. 
Plants slender; panicle branches erect.2. A. elongata. 
Plants robust; panicle branches spreading.3. A. caespitosa. 

Panicle dense; plant stout.4. A. holciformis. 

1. A. danthonioides Trin. Culms slender, erect, 1.5 to 3.8 dm. high; blades 
few, short and narrow; panicle open, 8 to 15 cm. long, the branches capillary, 
stiffly ascending, naked below, bearing a few spikelets toward the ends; 
glumes 7 to 8 mm. long, acuminate, smooth except the keel, exceeding the 
florets; lemmas smooth, shining, somewhat indurate, 2 to 3 mm. long, the 
base of the florets and the rachilla pilose; awns 4 to 6 mm. long.—Open 
ground at lower altitudes throughout the state; n. to Alas., s. to Mex. A form 
with smaller spikelets was described as Deschampsia gracilis Yasey. 

2. A. elongata Hook. Culms slender, erect, 3 to 12 dm. high; blades fiat, 
narrow, the basal cluster usually capillary; panicle narrow, 15 to 30 cm. long; 
glumes 4 to 6 mm. long; lemmas 2 mm. long, similar to those of no. 1, the 
awns shorter.—Open ground: Sierra foothills; common in the Coast Ranges; 
occasional in S. Cal.; e. to Ariz., n. to Alas. 

3. A. caespitosa L. Tufted Hair Grass. Culms erect, 6 to 12 dm. high; 
sheaths smooth; blades fiat or folded, scabrous above; panicle drooping, 10 
to 20 cm. long, the slender scabrous branches spikelet-bearing toward the 
ends; spikelets 4 mm. long, the florets distant; lemmas 
smooth, erose-truncate; awn from near the base, but 
little longer than the lemma, straight, articulated at 
the base, deciduous.—Common in mt. meadows and 
bogs: Sierra Nevada; high mts. of S. Cal.; northern 
regions of the n. hemisphere, south in the mts. to Mex. 

4. A. holciformis (Presl) Steud. Fig. 91. Culms 
tufted, 6 to 12 dm. high; blades tightly folded or in¬ 
volute, firm, mostly basal, smooth or somewhat sca¬ 
brous especially toward the tip, the cauline blades 
short; ligule 4 to 6 mm. long; panicle narrow, mostly 
dark or bronze-color, 15 to 20 cm. long.—Marshes, 
bogs, and moist places near the coast, Monterey Co. 
to Del Norte Co.; n. to Ore. 

34. ASPRIS Adans. 

Low delicate annuals. Spikelets 2-flowered. Glumes 
about equal, acute, membranaceous or sub-scarious. 
Lemmas firm, rounded on the back, tapering into two 
slender teeth, the callus with a very short tuft of 
hairs, bearing on the back below the middle a slender 
geniculate twisted usually exserted awn, this re¬ 
duced or wanting in the lower floret in one species. 
(Ancient Greek name, meaning unknown.) (Aira of 
authors.) 

Awns of both florets 3 to 4 mm. long.1. A. caryophyllea. 
Awn of lower floret minute or wanting.2. A. capillaris. 

91. Aira holciformis 
Steud.; a, panicle x Y3 ; 
b, glumes x 5; c, florets 

x 5. 
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1. A. caryophyUea (L.) Nash. Fig. 92. Culms in 
small tufts, erect, 1 to 3 dm. high; blades short, 
setaceous; panicle open, the silvery shining spike- 
lets 3 mm. long, clustered toward the ends of the 
spreading capillary branches; lemmas alike.—Open 
dry ground, common throughout the state; nat. from 
Eur. 

2. A. capillaris (Host.) Hitchc. Similar to no. 1, 
panicle more diffuse; spikelets scattered at the ends 
of the branches, 2.5 mm. long; lemma of lower floret 
awnless or with a minute awn just below the apex, 
the teeth short.—Waste ground, rare in Cal. (Sonoma 
Co., Humboldt Co.); nat. from Eur. 

35. NOTHOLCUS Nash 

92. Aspris caryophyllea Perennials with flat blades and contracted 
Nash; a, spikelet x 8; panicles. Spikelets 2-flowered, the pedicel disarticu¬ 

lating below the glumes, the rachilla curved and 
somewhat elongate below the first floret, not prolonged above the second 
floret. Glumes about equal, longer than the two florets. First floret perfect, 
its lemma awnless; second floret staminate, its lemma awned on the back. 
(Greek nothos, false, and Holcus, the genus name formerly applied to this 
group.) (Holcus of authors.) 

1. N. lanatus (L.) Nash. Velvet Grass. Fig. 93. Plant grayish, velvety- 
pubescent; culms erect, 3 to 6 dm. high; panicle 5 to 10 cm. long, narrow, 
sometimes almost spike-like, purple tinged; spikelets 4 
to 5 mm. long; glumes villous, hirsute on the nerves, the 
second broader than the first, 3-nerved; lemmas ciliate 
at the apex; awn of the second floret hook-like.—Cult, 
as a meadow grass in the H. S.; introd. from Eur. and 
escaped, especially in the Coast Ranges. 

N. mollis (L.) Hitchc., a European species with 
glabrous sheaths and producing rhizomes, has been 
found at Eureka. 

36. DANTH6NIA Lam. & DC. Oat Grass 

Tufted, low or rather tall perennials, with few-flow¬ 
ered panicles of rather large spikelets; late in the 
season producing large 1 to few-flowered cleistogenes 
in the bases of the lower sheaths, the nodes immedi¬ 
ately below commonly breaking. Spikelets several- 
flowered. Glumes about equal, broad and papery, acute, 
mostly exceeding the uppermost floret. Lemmas rounded on the back, 
obscurely several-nerved, the base with a strong callus, the apex bifid, the 
lobes acute, usually extending into slender awns, a stout awn arising from 
between the lobes, this flat, tightly twisted below, geniculate, exserted. 
(Etienne Danthoine, French botanist.) 

93. Notholcus lanatus 
Nash ; a, glumes; b, 

florets, x 5. 

Sheaths pubescent. 
Spikelets 2 to 5.1. D. americana. 
Spikelets solitary.2. D. unispicata. 

Sheaths glabrous, or hairy at throat only. 
Spikelets on spreading pedicels.3. D. californica. 
Spikelets on short erect pedicels, forming a narrow spike-like panicle. 4. D. intermedia. 

1. D. americana Scribn. Culms 3 to 6 dm. high, smooth, tending to dis¬ 
articulate at the nodes; sheaths pilose; blades short, flat, or those of the 
innovations involute; panicle open, the pedicels usually about 1.5 cm. long, 
spreading or somewhat reflexed; glumes 1.5 to 2 cm. long, smooth, acuminate, 
about 7-nerved; lemmas 5 to 7 mm. long, smooth on the back, pilose at base 
and margins, broad, abruptly contracted into 2 teeth with awns 2 to 6 mm. 
long.—Wet meadows and moist places in rocks: San Bernardino Mts.; higher 
Sierra Nevada; along the coast; n. tq B. C., e. to Wyo.; also in Chile. 

2. D. unispicata Munro. Culms short, 1.5 to 2 dm. high, about as long as 
the numerous basal leaves; sheaths and blades pilose; panicle reduced to a 
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single perfect spikelet on a flexuous pedicel, with 
1 or 2 rudimentary spikelets below, the perfect 
spikelet similar to those of no. 1; lemma more 
gradually acuminate into awns.—Rocky hills, 
Lassen (Jo. to Modoc Co.; n. to Wash., e. to Wyo. 

3. D. californica Boland. Fig. 94. Resembles 
no. 1; culms 6 to 9 dm. high; sheaths glabrous 
or somewhat pilose at the throat; blades scabrous 
above, longer, especially those of the less numer¬ 
ous innovations; teeth of lemma more gradually 
acuminate.—Dry hills, frequent in the Coast 
Ranges from San Luis Obispo Co. to Mendocino 
Co., rare in Sierra Nevada (Yosemite; Butte 
Co.); e. to Mont, and Col. 

4. D. intermedia Yasey. Culms 1.5 to 3.8 dm. 
high; blades becoming involute, more or less 
pilose; panicle compact, often 1-sided, 2.5 to 5 
cm. long; glumes 1.2 to 1.5 cm. long; lemmas 
similar to those of no. 1, the teeth more gradually 
acuminate, the awns shorter.—Mt. meadows, high 
Sierra Nevada from Tulare Co. to Eldorado Co.; 
n. to B. C., e. to Quebec and N. Mex. 

Tribe 4. Agrostideae. Timothy Tribe 

Spikelets 1-flowered, usually perfect, in open, 
contracted, or spike-like panicles. 

37. CALAMAGROSTIS Adans. Reed Grass 

Perennials, usually rather tall or robust, with small spikelets in open or 
narrow panicles. Rachilla disarticulating above the glumes, usually pro¬ 
longed behind the palea as a short, commonly hairy bristle. Glumes about 
equal, acute or acuminate. Lemma shorter and usually more delicate than 
the glumes, the callus bearing a tuft of hairs, awned from the back, usually 
below the middle, the awn being delicate and straight, or stouter and 
exserted, bent and sometimes twisted. Palea shorter than the lemma. (Greek 
calamos, reed, and agrostis, grass.) 
Awn longer than the glume, and geniculate. 

Panicle open, the branches spreading. 
Blades mostly basal, capillary.1. G. breweri. 
Blades scattered, broad and flat.2. G. bolanderi. 

Panicle compact, spike-like. 
Glumes about 10 mm. long, gradually long-acuminate.3. G. foliosa. 
Glumes 6 to 8 mm. long, abruptly acute or acuminate.4. C. purpurascens. 

Awn shorter than the glumes, straight or somewhat geniculate. 
Panicle loose, the branches spreading or ascending. 

Callus hairs copious, as long as lemma.5. G. canadensis. 
Callus hairs sparse, shorter than lemma. 

Glumes 3 to 4 mm. long.6. G. californica. 
Glumes 5 to 6 mm. long.7. G. nutkaensis. 

Panicle narrow, more or less spike-like. 
Sheaths pubescent on collar.8. G. rubescens. 
Sheaths glabrous on collar. 

Glumes ovate, firm or indurate, 4 mm. long; awn straight. 9. G. crassiglumis. 
Glumes lanceolate, thin. 

Glumes 5 to 6 mm. long; awn geniculate...10. G. densa. 
Glumes 3 mm. long; awn straight.11. G. inexpansa. 

1. C. breweri Thurb. Culms slender, erect, cespitose, 1.5 to 3 dm. high; 
panicle few-flowered, purple, 2.5 to 8 cm. long; glumes 3 to 4 mm. long, 1- 
nerved, smooth, acute; lemma nearly as long as glumes, cuspidate-toothed, 
the awn borne near the base, twisted below, about 2 mm. long above the 
bend.—Mt. meadows of the high Sierra Nevada. 

2. C. bolanderi Thurb. Fig. 95. Culms 9 to 12 dm. high; sheaths scabrous; 
blades flat, scattered, nearly smooth; panicle 10 to 20 cm. long, the branches 
verticillate, spreading, naked below; glumes 3 to 4 mm. long, purple, scabrous, 
acute; lemma very scabrous, about as long as glumes, the awn from near 

94. Danthonia californica 
Boland.; a, habit x 14 ; b, 
spikelet x 2V2: c. floret 
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base, about 3 mm. long above the bend.—Bogs 
and moist ground, prairie or open woods near 
the coast, Mendocino and Humboldt Cos. 

3. C. folidsa Kearn. Culms tufted, erect, 3 
to 6 dm. high; leaves mostly basal, numerous, 
the blades involute, firm, smooth, nearly as 
long as culm; panicle 5 to 8 cm. long; lemma 
5 to 7 mm. long, acuminate, 4-nerved, the 
nerves ending in setaceous teeth; awn from 
near base, about 8 mm. long above the bend; 
callus hairs numerous, 3 mm. long.—Near the 
coast, Mendocino and Humboldt Cos. 

4. C. purpurascens B. Br. Purple Reed 
Grass. Culms tufted, erect, 4.5 to 6 dm. high; 
sheaths scabrous; blades flat or more or less 
involute, scabrous; panicle 5 to 13 cm. long, 
pale or sometimes purple; lemma nearly as 
long as glumes, 4-nerved, apex with 4 seta¬ 
ceous teeth, the awn from near base, finally 
geniculate, exserted about 2 mm.—In mt. 

meadows and on rocks: high Sierra Nevada in Mariposa Co.; Mt. Tamal 
pais; n. to the arctic, e. to Col. 

5. C. canadensis (Michx.) Beauv. Bluejoint. Culms 6 to 12 dm. high, 
from creeping rhizomes; blades scattered, flat, rather lax, scabrous, 4 to 8 
mm. wide; panicle rather narrow but loose and open, especially at base; 
glumes 4 mm. long, smooth, scabrous on keel, acuminate; lemma nearly as 
long as glumes, smooth, narrowed toward summit; awn delicate, inconspicu¬ 
ous, straight, attached just below the middle of the lemma and extending 
to or slightly beyond its tip; rachilla joint delicate, sparsely long-pilose.— 
Mt. meadows and open woods, high Sierra Nevada from Tulare Co. to Eldo¬ 
rado Co.; n. to Alas., e. to the Atlantic. Exceedingly variable. 

6. C. californica Kearn. Culms 9 dm. high; blades flat, firm, rather rigid, 
4 mm. wide, those of the innovations involute; panicle 15 to 20 cm. long, 
narrow, loose; glumes scabrous, acuminate; lemma shorter than the glumes, 
strongly nerved; awn delicate, straight, attached below the middle, extend¬ 
ing to tip of lemma.—Known only from a coll, by Lemmon in the Sierra 
Nevada, probably in Sierra Co. Resembling no. 5 but having more rigid 
firm blades. 

95. Calamagrostis bolanderi 
Thurb.; a, portion of panicle 
x V2 ; b, glumes x 7; c, floret 

x 7. 

7. C. nutkaensis (Presl) Steud. Culms stout, 9 to 15 dm. high; blades 
flat, becoming inrolled, elongate, gradually narrowed into a long involute 
point; panicle narrow, rather loose, 15 to 30 cm. long, the branches rather 
stiffly ascending; glumes acuminate; lemma 4 mm. long, indistinctly nerved, 
the callus hairs % as long; awn rather stout, attached below the middle, 
slightly geniculate, extending to summit of lemma.—Bogs and swamps near 
the coast, Monterey Co. to Bel Norte Co.; n. to Alas. (C. aleutica Bong.) 

8. C. rubescens Buckl. Pine Grass. Culms slender, 6 to 9 dm. high; from 
creeping rhizomes; sheaths smooth, but pubescent on the collar; blades flat or 
somewhat involute; panicle spike-like, pale or purple, 7 to 15 cm. long; 
glumes 4 to 5 mm. long, narrow, acuminate; lemma pale, thin, about as long 
as glumes, smooth, scarcely nerved, the callus hairs about V3 as long; awn 
attached near base, geniculate, exserted at side of glumes, the terminal part 
about 1 mm. long.—Open pine woods, banks and prairies, Santa Clara and 
Santa Cruz Cos. to Mendocino Co.; n. to B. C., e. to Manit. and Col. 

9. C. crassiglumis Thurb. Culms rather stout, 1.5 to 4.5 dm. high; blades 
flat, or somewhat involute, smooth, firm, about 4 mm. wide; panicle spike¬ 
like, 2.5 to 5 cm. long; glumes 4 mm. long, rather abruptly acuminate, 
purple, scaberulous; lemma about as long as glumes, broad, obtuse; callus 
hairs abundant, about half as long as lemma; awn attached at middle of 
back, about as long as lemma; rachilla joint 1 mm. long, the hairs reaching 
to apex of lemma.—Swampy ground, Mendocino Co. (only known loc. in 
Cal.); n. to Vancouver Isl. 
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10. C. densa Yasey. Culms 4.5 to 9 dm. high, with creeping rhizomes; 
ligule 3 to 5 mm. long; blades flat or becoming somewhat involute, firm, 
scabrous, 2 to 4 mm. wide; panicle spike-like, more or less interrupted at 
base, 5 to 10 cm. long, pale or purple; glumes acuminate; lemma 3 to 4 mm. 
long, scaberulous; awn attached near base, shorter than the glumes, the 
upper part 2 mm. long, exserted at side of glumes; callus hairs scant, very 
short; rachilla joint, including hairy tip, half as long as floret.—Dry hills and 
banks, Coast Ranges, s. to San Diego Co.; n. to Siskiyou Co. and Ore. The 
taller coarser plants are typical C. densa found in Cal. only. C. koelerioides 
Yasey, a form with slender culms, ligule 2 to 3 mm. long, and callus hairs 
14 to % as long as lemma, extends from Ore. to San Diego. 

11. C. inexpansa Gray. Culms 3 to 6 dm. high, producing stout rhizomes; 
sheaths smooth, the outer basal ones numerous, marcescent, persistent; blades 
loosely involute, scabrous, 2 to 4 mm. wide; panicle 5 to 8 cm. long; glumes 
scaberulous; lemma about as long as glumes, scabrous, the callus hairs % to 
% as long; awn attached about the middle, about as long as glumes; rachilla 
joint minute, some of the hairs reaching to tip of lemma.—Meadows and 
marshes, Sierra Nevada, 5000 to 9000 ft., from Tulare Co. to Lassen Co.; 
extends from n. U. S. to arctic Am.; also Eurasia. Widespread and variable. 
C. hyperborea Lange, a European species, has a denser panicle. 

38. AMMOPHILA Host 

A tough rather coarse erect perennial, with hard scaly 
creeping rhizomes, long tough involute blades, and a pale 
dense spike-like panicle. Spikelets 1-flowered, compressed, 
the rachilla disarticulating above the glumes, produced 
beyond the palea as a short bristle, hairy above; glumes 
about equal, chartaceous; lemma similar to and slightly 
shorter than the glumes, the callus bearing a tuft of short 
hairs; palea nearly as long as the lemma. (Greek amnios, 
sand, and philein, to love.) 

1. A. arenaria (L.) Link. Beach Grass. Fig. 96. Culms 
stout, 6 to 9 dm. high; blades elongate, gradually nar¬ 
rowed into an involute point; panicle 10 to 30 cm. long; 
spikelets 1 to 2 cm. long.—Introd. on the Pacific Coast 
where it has been used as a sandbinder on seacoast sand- 
dunes; native of Eur. 

39. AGROSTIS L. Bent Grass 

Annuals or usually perennials, delicate or rather tall, 
with glabrous culms, scabrous blades, and open or con¬ 
tracted panicles of small spikelets. Rachilla disarticulating 
above the glumes, usually not prolonged. Glumes equal 
or nearly so, acute, acuminate, or sometimes awn-pointed, 
carinate; lemma obtuse, usually shorter and thinner in 
texture than the glumes, awnless or dorsally awned, often 96. Ammophila 

hairy on the callus. Palea usually shorter than the lemma, arenaria Link; 

2-nerved in only a few species, usually small and nerveless habit x y3. 
or obsolete. (Ancient Greek name of a forage grass, from agros, a field.) 

Rachilla prolonged behind the palea.1. A. thurberiana. 
Rachilla not prolonged. 

Palea evident, 2-nerved. 
Panicle contracted, lobed or verticillate; glumes scabrous.2. .4. verticillata. 
Panicle open or contracted, but not lobed; glumes scabrous on keel, otherwise 

smooth. 
Plants with rhizomes, the culms not creeping.3. A. palustris. 
Plants extensively creeping.4. A. maritima. 

Palea wanting or a small nerveless scale. 
Lemma with a delicate awn 5 mm. long; annual.5. A. exigua. 
Lemma awnless or short-awned; perennials. 

Plants spreading by rhizomes (see A. lepida with short rhizomes). 
Callus hairs 1 to 2 mm. long.6. A. hallii. 
Callus hairs minute or wanting. 

Panicle contracted.7. A. pallens. 
Panicle open.8. A. diegoensis. 
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Plants tufted, not producing rhizomes or only very short ones. 
Panicle narrow, usually a part of the lower branches spikelet-bearing 

from base. 
Panicle strict, branches short, appressed; plant low, tufted. 

9. A. breviculmis. 
Panicle narrow but not strict, or somewhat open. 

Panicle short to elongate; glumes scabrous on the back; plants 
of low and middle altitudes.10. A. exarata. 

Panicle 2 to 4 cm. long; glumes not scabrous on the back; 
low plant of high altitudes.11. A. rossae. 

Panicle open, sometimes diffuse; branches naked at base. 
Lemma awned; panicle purple; ligule 5 to 8 mm. long. 

16. A. longdigula. 
Lemma awnless; ligule usually short. 

Panicle very diffuse; spikelets clustered toward end of branch- 
lets.12. A. hiemalis. 

Panicle open, but not conspicuously diffuse. 
Plants producing short rhizomes.15. A. lepida. 
Plants not producing rhizomes. 

Plants delicate, 1 to 3 dm. tall. . . .13. A. idaKoensis. 
Plants taller, over 4.5 dm. tall. . .14. A. oregonensis. 

1. A. thurberiana Hitchc. Culms slender, erect, 2 to 3.8 dm. high; panicle 
narrow, lax, more or less drooping, 5 to 8 cm. long; spikelets green or pale, 
rarely purple, 2 mm. long; lemma nearly as long as glumes, the palea about 
% as long; prolonged rachilla minute.—Bogs and moist places, high Sierra 
Nevada from Tulare Co. to Lassen Co. and n. to Siskiyou Co.; far n. to 
B. C., e. to Mont. 

2. A. verticillata Vill. Culms usually decumbent at base, sometimes with 
long creeping and rooting stolons; panicle verticillate, especially at base, 
4 to 10 cm. long, light green or rarely purplish, the branches spikelet-bearing 
from the base; glumes equal, obtuse, 2 mm. long; lemma % as long, awnless, 
truncate, toothed at apex; palea nearly as long as the lemma.—Moist ground, 
especially along irrigation ditches and near the coast, Mendocino, Mariposa 
and Inyo Cos., s. to S. Cal.; nat. from Eur. Resembles in habit Polypogon 
lutosus which differs in having awned glumes. (A. stolonifera of authors.) 

3. A. palustris Huds. Redtop. Fig. 97. Culms erect or 
decumbent and rooting at base, 3 to 9 dm. high, sending 
out from the base rhizomes or stolon-like stems; panicle 
pyramidal, loose but not diffuse, 5 to 30 cm. long, the 
lower branches in whorls; glumes acute, 2 to 3 mm. long, 
scabrous on keel; lemma a little shorter than the glumes, 
obtuse, rarely awned on back; palea % to % as long as 
lemma.—Cult, as a meadow grass, frequently escaped 
along roadsides and in waste places; introd. from Eur. 
(A. alba of authors.) 

4. A. maritima Lam. Differs from no. 3 in having de¬ 
cumbent rooting base and often widely spreading short- 
bladed stolons, and narrow contracted panicles.—Along 
the coast from Sonoma Co. to Del Norte Co.; n. coasts 
of N. Am. and Eur. On moist sand-dunes the stolons are 
conspicuous. (A. alba var. maritima Meyer.) 

5. A. exigua Thurb. Culms delicate, 3 to 12 dm. high; 
panicle % the length of plant, finally open; glumes 1.5 
mm. long, scaberulous; lemma equaling the glumes, bear¬ 
ing below the tip a slender awn 4 times as long.—Wet 
open ground, Howell Mt. and Sierra foothills; very rare. 

6. A. hallii Yasey. Culms erect, stout, 6 to 9 dm. high; 
ligule usually conspicuous; panicle 10 to 15 cm. long, 
narrow, open; glumes about 2 lines long; lemma awnless, 
3 mm. long, the callus hairs about % as long.—Mostly in 
woods near the coast, Santa Barbara Co. to Del Norte 
Co.; n. to Ore. Var. prInglei Hitchc. Differs in the nar¬ 

rower and more compact panicles, narrower and more involute blades and 
more stramineous foliage.—Near the coast, Mendocino Co. 

7. A. pallens Trin. Culms 2 to 3.8 dm. high, erect; panicle almost spike¬ 
like, 5 to 10 cm. long; glumes 2.5 to 3 mm. long; lemma a little shorter than 

97. Agrostis palustris 
Huds.; a, habit x % ; 

b, spikelet x 8 ; c, 
floret lifted above 

glumes x 8. 
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the glumes, awnless.—Sandy soil near the coast from Marin Co. to Del Norte 
Co.; n. to Wash. 

8. A. diegoensis Vasey. Differs from no. 7 in the taller culms, and more 
open panicles, the branches rather stiffly ascending; lemma awnless (in most 
of the Cal. specimens) or with a straight or rarely a bent awn.—Meadows 
and open woods: San Jacinto Mts.; Sierra Nevada from Mariposa Co. north; 
along the coast from San Diego to Humboldt Co.; n. to B. C. 

9. A. breviculmis Hitchc. Culms erect, 1 to 1.5 dm. high; panicle about 2.5 
cm. long; glumes 3 mm. long, acute; lemma a little more than Yo as long as 
glumes, awnless or bearing a very short awn near the middle of the back; 
palea a minute nerveless scale.—Open ground and on cliffs, Ft. Bragg, Mendo¬ 
cino Co.; also in Peru. 

10. A. exarata Trin. Culms erect, 3 to 12 dm. high, or often depauperate; 
panicle contracted and spike-like or loose and somewhat spreading, the 
branches densely flowered; glumes 2.5 to 3.5 mm. long; lemma 2 mm. long, 
awnless, or rarely with a short prickle on the back; palea a minute nerve¬ 
less scale.—Moist to rather dry open ground, throughout the state from 
the seacoast to middle altitudes in the mts.; extends from Alas, to Mex. and 
the Rocky Mts. Exceedingly variable. The form originally described as 
A. exarata is about the center of the range of variation, being 3 to 6 dm. 
high, with lemmas awnless or with a rudimentary awn. A. glomerata (Presl) 
Kunth is a low seacoast form with a compact panicle and often inflated 
sheaths; A. microphylla Steud. has well-developed awns; A. grandis Trin. 
and A. ampla Hitchc. are robust forms with blades up to 8 mm. wide; the 
first with compact panicles and awnless lemmas, the second with looser 
panicles and awned lemmas. 

11. A. rossae Yasey. Culms 1 to 2 dm. high; panicles contracted, the 
branches appressed; spikelets green or purple, 2 mm. long; lemma 1.5 mm. 
long, awnless; palea minute.—Rocky creeks and mt. slopes, Sierra Nevada 
from Kern Co. to Nevada Co., 7000 to 9000 ft.; n. to Wash., e. to Wyo. 
Differs from no. 10 chiefly in size, possibly an alpine form of that species. 

12. A. hiemalis (Walt.) B. S. P. Tickle Grass. Culms slender, in tufts 
with numerous short setaceous basal leaves, 2 to 9 dm. high; but usually 
delicate; panicle few-flowered, 15 to 30 cm. long, about as wide, the branches 
scabrous, long and capillary, stiff, not flexuous; glumes 1.5 to 2 mm. long, 
acute or acuminate; lemma % to % as long as glumes, awnless or rarely 
awned; palea wanting.—Meadows and moist places: Sierra Nevada; high 
mts. of S. Cal.; throughout N. Am. Yar. geminAta Hitchc. Differs in having 
a smaller, less diffuse panicle; culms usually less than 1 ft. high; lemma 
awnless in Cal. specimens.—Kern River; Lassen Peak; n. to Alas. 

13. A. ldahoensis Nash. Culms slender; panicle loosely spreading, 5 to 10 
cm. long, the branches capillary, flexuous; spikelets 1.5 mm. long; lemma 
2 mm. long, awnless; palea minute.—Mt. meadows, 4000 to 6500 ft.: San 
Bernardino Mts.; Sierra Nevada from Tulare Co. to Sierra Co.; n. to Wash., 
e. to Col. 

14. A. oregonensis Yasey. Culms 6 to 9 dm. high; panicle oblong, 10 to 30 
cm. long, the branches verticillate, rather stiff and ascending, the lower 
whorls numerous, the longer 7 to 15 cm. long, branching above the middle; 
glumes 2.5 to 3 mm. long; lemma 1.5 mm. long, awnless; palea minute.— 
Wet meadows, 5000 to 7000 ft.: San Jacinto Mts.; San Bernardino Mts.; 
Sierra Nevada from Mariposa Co. to Plumas Co.; n. to B. C., s. to Mex. 
(A. schiedeana of authors.) 

15. A. lepida Hitchc. Culms tufted, 3 to 4.5 dm. high, erect, producing 
numerous short rhizomes; ligule long, especially on the innovations, these as 
much as 4 mm. long, narrow, pointed; blades mostly basal, firm, erect, flat 
or folded, the upper culm leaf below the middle of the culm; panicle 10 to 15 
cm. long, the branches in verticils, stiff and straight, becoming divaricately 
spreading, the lowermost 2.5 to 5 cm. long, spikelet-bearing from about the 
middle, some short branches intermixed; glumes 3 mm. long; lemma 2 mm. 
long.—Meadows and open woods, 8000 to 10,500 ft., upper Kern River. 
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16. A. longiligula Hitchc. Culms erect, about 6 dm. high; ligule 5 to 6 mm. 
long; panicle narrow, but loosely flowered, bronze-purple, 10 to 15 cm. long, 
the branches very scabrous; glumes 4 mm. long; lemma 2.5 mm. long, bearing 
at the middle a bent exserted awn; palea minute.—Bogs and moist places 
near the coast, Mendocino Co.; n. to Alas. 

A. retrofrActa Willd., an Australian species, with very open panicle nearly 
half the entire height of the plant, and florets with the rachilla prolonged 
behind the palea, is adventive near Stockton. 

40. CINNA L. 

Tall perennials with flat blades and large panicles. Spikelets disarticu¬ 
lating below the glumes, the rachilla forming a stipe below the floret and 

produced behind the palea as a minute bristle. 
Glumes equal, 1-nerved. Lemma nearly as long, 3 
nerved, bearing a minute short straight awn just 
below the apex. (Ancient Greek name for some 
kind of grass.) 

1. C. latifolia (Trevir.) Griseb. Fig. 98. Culms 
6 to 12 dm. high; blades 1 to 1.5 cm. wide; panicle 
15 to 30 cm. long, the flexuous capillary branches 
spreading or drooping; glumes scabrous, 4 mm. 
long; nerves of the palea so close together as to 
appear like a single one.—Moist places in woods 
and along streams, Sierra Nevada from Tulare 
Co. to Eldorado Co., 6500 to 9500 ft.; cooler 
regions of N. Am. and Eurasia. 

41. ALOPECURUS L. Meadow Foxtail 

Low perennials with flat blades and soft dense 
spike-like panicles. Spikelets disarticulating 
below the glumes, strongly compressed laterally. 
Glumes equal, usually united at base, ciliate on 
the keel. Lemma about as long as the glumes, 
5-nerved, obtuse, the margins united at base, 
bearing from below the middle a slender dorsal 
awn, this included or exserted two or three times 
the length of the spikelet; palea wanting. (Greek 
alopex, fox, and oura, tail.) 

Spikelets 3 to 4 mm. long; panicle oblong, 6 to 7 mm. wide.1. A. saccatus. 
Spikelets 2 mm. long; panicle narrow, linear, 3 to 4 mm. wide.2. A. aequalis. 

1. A. saccatus Yasey. Culms 1.5 to 6 dm. high; sheaths inflated; panicles 
oblong, 2.5 to 5 cm. long; glumes 3 to 4 mm. long; lemma sparsely pilose on 
the sides, the awn exserted about 3 mm.—Meadows and wet places: Coast 
Ranges s. to San Diego Co.; Merced Co.; n. to Wash, and Ida. Taller speci¬ 
mens with spikelets 3 mm. long are the form described as A. californicus 
Vasey. 

2. A. aequalis Sobol. Fig. 99. Culms erect or spread¬ 
ing, 1.5 to 6 dm. high; panicles narrow-cylindric, 2.5 to 
7 cm. long; glumes 2 mm. long; awn scarcely exserted. 
—In water and wet places throughout the state at 
middle and high altitudes; throughout colder part of 
N. Am. Occasional specimens with longer awns occur, 
approaching A. geniculatus L. (A. aristulatus Michx.) 

A. pratensis L., the cult. Meadow Foxtail, resembling 
no. 1, but with spikelets about 6 mm. long, is sparingly 
nat. from Eur. 

42. POLYPOGON Desf. 

Annuals or perennials, usually decumbent, with flat 
blades and dense bristly spike-like panicles. Pedicel 
disarticulating a short distance below the glumes, leav- 

99. Alopecurus aequalis 
Sobol.; a, spikelet; 

b, floret, x 10. 

98. Cinna latifolia Griseb.; 
a, panicle x % ; b, glumes 

x 5; c, floret x 5. 
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ing a short-pointed callus; glumes equal, entire or 2-lobed, awned from the 
tip or from between the lobes, the awn slender, straight; lemma much shorter 
than the glumes, hyaline, usually bearing a slender straight awn shorter 
than the awns of the glumes. (Greek polus, much, and pogon, beard.) 

Sheaths scabrous; awn about as long as the glumes; panicles more or less interrupted or 
lobed.1. P. lutosus. 

Sheaths smooth. 
Awn slightly exceeding body of glumes; panicle spike-like.2. P. monspeliensis. 
Awn twice as long as glumes; panicle scarcely lobed.3. P. maritimus. 

1. P. lutosus (Poir.) Hitchc. Culms geniculate at base, 3 to 7.5 dm. high; 
sheaths scabrous; ligule 2 to 4 mm. long or the uppermost longer; panicles 
oblong, 5 to 15 cm. long, more or less interrupted or lobed; glumes scabrous, 
2 to 3 mm. long, bearing an awn as long; lemma smooth and shining, 1 mm. 
long, minutely toothed at the truncate apex; awn about as long as the 
glumes.—Waste ground, throughout the state, especially along irrigation 
ditches; nat. from Eur. (P. littoralis Sm.) 

2. P. monspeliensis (L.) Desf. Beard Grass. Fig. 100. Culms erect or 
decumbent at base, scabrous below panicle, de¬ 
pauperate or as much as 9 dm. long; sheaths 
smooth, the ligule large; panicles soft, dense, 
spike-like, 2.5 to 15 cm. long, tawny-yellow; 
glumes hispidulous; floret turgid, the awn slightly 
exceeding the body of the glumes.—Waste 
places, common along irrigation ditches; nat. 
from Eur. 

3. P. maritimus Willd. Culms 2 to 3 dm. high, 
upright or spreading; sheaths smooth; ligule as 
much as 6 mm. long; blades usually less than 5 
cm. long, 2 to 4 mm. wide; panicle cylindric, 
scarcely lobed, 5 cm. long or less, 1 cm. thick; 
glumes lanceolate, about 3 mm. long, villous, the 
awn as much as 7 mm. long.—Waste ground, cent. 
Cal.; nat. from Eur. 

43. PHLEUM L. 

Annuals or perennials, with erect culms, flat 
blades, and dense spike-like panicles. Spikelets laterally compressed, dis¬ 
articulating above the glumes. Glumes equal, membranaceous, keeled, 
abruptly mucronate or awned. Lemma shorter than the glumes, hyaline, 
broadly truncate, 3 to 5-nerved. Palea narrow, nearly as long as the lemma. 
(Greek phleos, a kind of reed.) 

100. Polypogon monspeliensis 
Desf.; a, spikelet; b, floret, 

x 10. 

Heads cylindric, several times longer than wide.1. P. pratense. 
Heads ovoid or oblong, 1% to 2 times as long as broad.2. P. alpinum. 

1. P. pratense L. Timothy. Fig. 101. Culms 6 to 12 dm. high, from a 
swollen or bulb-like base; panicles 3 to 15 cm. long.—Commonly escaped from 
cult., along roadsides and in fields and waste places; nat. 
of Eur. 

2. P. alpinum L. Mountain Timothy. Culms 2 to 4.5 dm. 
high, from a decumbent somewhat creeping base; panicles 
ellipsoid or short-cylindric.—-Common in mt. meadows, bogs 
and wet places: San Jacinto Mts.; high Sierra Nevada; 
Mendocino Co.; cooler parts of N. Am. and Eurasia; in mts. 
extending to S. Am. 

44. GASTRIDIUM Beauv. 

Annuals with flat blades and pale shining spike-like 
panicles. Spikelets disarticulating above the glumes, the 
rachilla prolonged behind the palea as a minute bristle. 
Glumes unequal, somewhat enlarged or swollen at the base. 
Lemma much shorter than the glumes, hyaline, broad, trun- 101. Phleum 

cate, awned. Palea about as long as the lemma. (Greek prs^felet-& ^ 
gaster, belly, referring to the saccate glumes.) floret, x’s.’ 
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102. Gastridium 
ventricosum 

Schinz & Thell.; 
a, spikelet; b. 

floret, x 6. 

1. G-. ventricosum (Gouan) Schinz & Thell. Nit Grass. 
Fig. 102. Culms about 3 dm. high, smooth; panicle 5 to 8 
cm. long, dense; glumes 3 to 6 mm. long, gradually acumi¬ 
nate; lemma globular, about 1 mm. long, pubescent at apex, 
the awn 5 mm. long, geniculate.—Open ground and waste 
places at middle altitudes, mostly in the Coast Eanges, s. 
to S. Cal.; nat. from Eur. (G. lendigerum Gaud.) 

45. LAGURUS L. 

Low annual with pale dense ovoid or oblong woolly heads. 
Spikelets disarticulating above the glumes, the rachilla pro¬ 
duced beyond the palea. Glumes thin, 1-nerved, villous, 
tapering into a plumose point. Lemma shorter than the 
glumes, thin, glabrous, bearing a slender exserted some¬ 
what geniculate dorsal awn, the summit bifid, the divisions 
delicately awn-tipped. Palea narrow, thin, the keels ending 
in minute awns. (Greek lagos, hare, and oura, tail.) 

1. L. ovatus L. Hare’s-tail 
Grass. Fig. 103. Plants softly 
pubescent throughout, 1 to 3 dm. 

high; blades cordate at base; panicle about 2.5 cm. 
long, nearly as thick; glumes very narrow, 10 mm. 
long.—Cult, for ornament and sparingly escaped, 
along the coast only (San Francisco, Berkeley and 
Monterey), mostly on points that extend into the 
ocean; native of Eur. 

46. EPICAMPES Presl 

Tall cespitose perennials, ours with narrow spike¬ 
like panicles. Spikelets disarticulating above the 
glumes. Glumes about equal. Lemma 3-nerved, awn¬ 

less in our species. (Greek epi- 
campes, curved.) 

1. E. rigens Benth. Deer Grass. 
Fig. 104. Culms erect, 9 to 12 dm. 
high; sheaths smooth or slightly 
scabrous, covering the nodes; ligule 
truncate, 1 to 2 mm. long; blades 
scabrous, elongate, involute, taper¬ 
ing into a long slender point; 
panicle spike-like, slender, 30 cm. 
or more long; glumes 2 to 3 mm. long, oblong, obtuse or 
somewhat erose, scarcely keeled; lemma slightly exceeding 
the glumes, scaberulous, sparsely pilose at base.—Dry or 
open ground, hillsides, gullies and open forest, Sierra 
Nevada foothills, s. to Santa Barbara and San Diego; e. to 
N. Mex., s. to Mex. 

47. MUHLENBERGIA Schreb. 

Mostly perennials, tufted or rhizomatous, the culms 
usually wiry, the inflorescence a narrow or open panicle. 
Spikelets disarticulating above the glumes. Glumes usually 
shorter than the lemma, obtuse to acuminate or awned, the 
first sometimes small, rarely obsolete. Lemma firm-mem¬ 
branaceous, 3 to 5-nerved, with a very short, usually min¬ 
utely pilose callus, the apex extending into a straight or 

103. Lagurus ovatus L.; 
a, panicle x V2 ; b, glumes 

x 3 ; c, floret x 3. 

104. Epicampes 
rigens Benth.; 

a, habit x ys ; b, 
spikelet x 10. 

flexuous awn, or sometimes only mucronate. (Rev. Dr. 
Henry Muhlenberg, distinguished American botanist.) 

Plants annual; lemmas long-awned.1. If. microsperma. 
Plants perennial (if delicate and seemingly annual, lemmas mucronate only). 

Lemmas mucronate or cuspidate only, much longer than the glumes, glabrous or nearly 
so; blades less than 2 mm. wide. 
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Culms extensively creeping; blades conspicuously recurved-spreading; ligule about 
1 mm. long.2. M. repens. 

Culms not creeping; ligule 2 to 3 mm. long. 
Plants with scaly rhizomes; culm minutely nodulose-roughened. 

3. If. squarrosa. 
Plants tufted, without rhizomes, commonly decumbent at base; culm smooth. 

Glumes ovate, entire; culms slender, often filiform.4. If. filiformis. 
Glumes truncate, toothed; culms wiry.11. M. jonesii. 

Lemmas awned, or if awnless, shorter than the awned glumes. 
Plants with scaly rhizomes. 

Callus hairs copious, about as long as the floret; panicle silvery grayish or 
purplish...5. M. andina. 

Callus hairs scant, inconspicuous; panicle not silvery. 
Panicle subcylindric, bristly, spike-like; glumes awned, much exceeding 

the awnless lemma.8. M. racemosa. 
Panicle not spike-like; glumes not exceeding the awned lemma. 

Blades minutely scaberulous, 2 to 3 mm. wide; panicle not com¬ 
pactly flowered.6. If. lemmoni. 

Blades very scabrous on both surfaces, 3 to 6 mm. wide; panicle 
rather compactly flowered.7. M. calif ornica. 

Plants without rhizomes; bunch grasses. 
Culms branching; panicle diffuse.9. M. porteri. 
Culms simple; panicle narrow. 

Awn of lemma flexuous, 2 to 5 times as long as the body. 
10. M. montana. 

Awn of lemma straight, not longer than the body.11. If. jonesii. 

1. M. microsperma (DC.) Kunth. Plants branching, commonly purple; 
culms spreading, 1.5 to 3.8 dm. long; blades 2 to 5 cm. long, about 1 mm. wide; 
panicles narrow, loose, 2 to 8 cm. long; spikelets about 3 mm. long; glumes 
less than half as long as the spikelet, obtuse; awn of lemmas 3 to 5 times as 
long as the body.—Open ground, Monterey Co.; Kern Canon; s. to the Mohave 
Desert; San Bernardino; e. to Ariz., s. to Mex. Cleistogamous spikelets are 
developed at the base of the lower sheaths. These are solitary or few in a 
fascicle in each axil, each spikelet included in the indurate thickened, 
tightly inrolled prophyllum, the glumes wanting and awn of lemma re¬ 
duced, but the grain larger than that of spikelets in the terminal inflores¬ 
cence. The prophyllum enclosing the spikelet is narrowly conical and readily 
disarticulates from the plant at maturity. 

2. M. repens (Presl) Hitchc. Aparejo Grass. Plants with scaly rhizomes; 
culms slender, wiry, 1.5 to 3.8 dm. long; flowering branches ascending; 
blades involute, 1 to 3 cm. long; panicles narrow, interrupted, few-flowered, 
1 to 2.5 cm. long; glumes ovate, acute, 1.5 mm. long, smooth; lemma exceed¬ 
ing the glumes, about 2 mm. long, smooth or sparsely pubescent, acute or 
mucronate, the lateral nerves often obsolete.—Death Valley region; e. to 
Ariz., thence s. to Mex. 

3. M. squarrosa (Trim) Rydb. Culms wiry, erect or decumbent at base, 
1 to 5 dm. long; blades 1 to 5 cm. long; panicles narrow, interrupted, some¬ 
times spike-like, 2.5 to 15 cm. long; glumes ovate, 1 mm. long; lemma lance¬ 
olate, acute, mucronate, 2 mm. long.—Dry or moist open ground: San 
Jacinto Mts.; Donner Lake; n. to Wash, and Mont., s. to Mex. 

4. M. filiformis (Thurb.) Rydb. Plants often erect, or decumbent at base, 
rather soft and lax; culms 10 to 25 cm. high; blades flat, usually less than 
2.5 cm. long; panicles narrow, interrupted, few-flowered, 2.5 cm. long or 
less; glumes 2 mm. long; lemma lanceolate, acute, mucronate, 2 mm. long.— 
Mt. meadows and open woods: San Jacinto Mts.; San Bernardino Mts.; 
Sierra Nevada and n. to Siskiyou Co.; n. to Wash., e. to Col. Depauperate 
plants blooming the first year are found on wTet sand. 

5. M. andina (Nutt.) Hitchc. Culms erect or sometimes spreading, pubes¬ 
cent about the nodes, 4.5 to 9 dm. high; sheaths keeled; ligule 1 mm. long, 
short-ciliate; blades flat, 2 to 6 mm. wide, scabrous; panicles narrow, spike¬ 
like, usually more or less lobed or interrupted, often purple-tinged, 8 to 15 
cm. long; glumes narrow, acuminate, 3 to 4 mm. long; lemma 3 mm. long, 
gradually narrowed into a capillary awn, 4 to 8 mm. long.—Open ground, 
montane, mostly 5000 to 9000 ft.: San Bernardino Mts.; Sierra Nevada; Mt. 
Shasta; n. to Wash., e. to Wyo. (M. comata Thurb.) 

6. M. lemmoni Scribn. Fig. 105. Culms slender, wiry, erect or ascending, 
3 to 6 dm. high; blades flat or somewhat involute; panicles narrow, inter- 
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rupted, the branches short; glumes narrow, 
gradually acuminate, awn-tipped, about 3 mm. 
long; lemmas 3 mm. long, acuminate into an 
awn as much as 6 mm. long, the callus hairs 
rather sparse, about % as long as body of 
lemma.—Deserts, San Diego Co., e. to Tex. 

7. M. californica Vasey. Culms erect, some¬ 
what woody below, smooth, puberulent about 
nodes, 3 to 6 dm. high; sheaths scaberulous, 
keeled; ligule scarcely 1 mm. long; blades 
fiat, usually short; panicles narrow, spike¬ 
like or interrupted, 8 to 15 cm. long; glumes 
narrow, acuminate or awn-tipped, 3 to 4 mm. 
long; lemma about 3 mm. long, scabrous, the 
callus hairs rather sparse, about % as long 
as lemma; awn 2 mm. long or less.—Borders 
of streams and irrigation ditches, cismontane 
S. Cal. 

8. M. racemosa (Michx.) B. S. P. Culms 
erect, simple or sparingly branched, 3 to 9 dm. 
high; blades 0.5 to 1 dm. long, scabrous; 
panicles 5 to 10 cm. long, dense, interrupted or 
lobed; spikelets 4 to 6 mm. long; glumes equal, 
the tips somewhat spreading.—Moist meadows 
and low ground, South Fork Eel Biver, Hum¬ 
boldt Co.; n. to Wash., e. to the Atlantic. 

9. M. porteri Scribn. Mesquite Grass. 
Culms woody or persistent at base, numerous, 
wiry, widely spreading or clambering through 
bushes, scaberulous, more or less branched 
from all the nodes, 3 to 9 dm. long or more; 
sheaths smooth, spreading away from the 
branches, the prophyllum conspicuous; blades 
flat, 2.5 to 5 cm. long, early deciduous from 
the sheath; panicles 5 to 10 cm. long, the 
slender branches and branchlets brittle, widely 
spreading, bearing rather few long-pediceled 
spikelets; glumes narrow, acuminate, slightly 
unequal, the second longer, about 2 mm. long; 

lemma purple, acuminate, minutely pilose, 3 to 4 mm. long, the awn about 6 
mm. long.—Bocky places, Colorado Desert; e. to Tex., s. to Mex. 

10. M. montana (Nutt.) Hitchc. Culms densely tufted, with numerous 
short leafy shoots at base, 18 to 50 cm. high; ligule 4 to 6 mm. long; blades 
involute, scabrous, sharp-pointed; panicles loose, 5 to 10 cm. long; glumes 
broad, oblong, sparsely pubescent, 2 mm. long, more or less erose at apex, 
the second 3-toothed; lemma 3 mm. long, sparsely pubescent at base and 
margins.—Dry ground, Sierra Nevada from Eldorado Co. to Mariposa Co., 
4000 to 7000 ft.; e. to Wyo., s. to Mex. (M. gracilis of authors.) 

11. M. jonesii (Yasey) Hitchc. Culms tufted, erect, slender, about 3 dm. 
high; blades mostly basal, involute, flexuous, scabrous; panicles narrow, 
loose, 5 to 8 cm. long; glumes equal, obtuse, toothed at apex, 1 to 1.2 mm. 
long; lemma 2 mm. long, acuminate, awn-pointed.—Placer Co. to Siskiyou 
and Modoc Cos., 4000 to 6000 ft. 

105. Muhlenbergia lemmoni 
Scribn.; a, habit x Ys ; b, 
glumes x 5; c, floret x 5. 

48. SPOROBOLUS B. Br. Dropseed 

Annuals or perennials with small spikelets in open or contracted panicles. 
Spikelets disarticulating above the glumes. Glumes usually unequal, the 
second often as long as the spikelet. Lemma membranaceous, 1-nerved, 
awnless. Palea usually prominent and as long as the lemma or longer; seed 
free from the pericarp. (Greek spora, seed, and bolos, throwing.) 
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Plants annual; glumes sparsely spreading-pilose.1. S. confusus. 
Plants perennial; glumes glabrous. 

Culms decumbent-spreading.2. S. asperifolius. 
Culms erect. 

Panicles diffuse.3. S. airoides. 
Panicles contracted, dense.4. S. contractus. 

1. S. confusus (Tourn.) Vasey. Culms slender, 1.5 to 2 dm. high, often 
depauperate; panicles oblong, diffuse, often more than half the length of the 
entire plant, the branches capillary; glumes about % as long as the spikelet, 
equal, obtuse.—Open sandy or gravelly usually moist ground, Sierra Nevada 
from Mariposa and Mono Cos. to Nevada Co., 4000 to 7000 ft.; n. to Wash, 
and Mont., s. to Mex. 

2. S. asperifolius Nees & Meyen. Plants producing slender rhizomes; 
culms 3 to 6 dm. high, ascending from a creeping or decumbent base; blades 
flat, 2.5 to 5 cm. long, about 2 mm. wide, scabrous; panicles diffuse, tardily 
exserted, 10 to 15 cm. long, about as wide; spikelets 1.5 mm. long, the glumes 
unequal, a little shorter than the spikelet.—Meadows and wet places, espe¬ 
cially in alkaline soil, Riverside and n. Ventura Co., e. to Death Valley, 
thence n. to Lassen Co.; n. to B. C., e. to N. Dak., s. to Mex.; also in S. Am. 

3. S. airoides Torr. Alkali Sacaton. Fig. 106. 
Culms densely tufted, forming large tussocks, smooth, 
stout, spreading at base, 3 to 9 dm. high; sheaths 
sparsely pilose at the throat; blades involute, elon¬ 
gate, the upper short; panicles finally about % the 
length of the entire plant; spikelets 1.5 to 2 mm. long, 
obtuse; first glume oval, % as long as spikelet, the 
second as long as spikelet.—Bottomlands and valleys, 
often in saline soil: Colorado and Mohave deserts; 
Amador Co.; Wash, to S. Dak., s. to Mex. 

4. S. contractus Hitclic. Culms erect, 6 to 12 dm. 
high; panicle as much as 30 cm. long; spikelets 2.5 
mm. long; first glume less than half as long as the 
spikelet; second glume as long as spikelet.—Dry soil, 
Colorado Desert (w. end of Salton Sea); e. to Tex. 

49. CRYPSIS Ait. 

A spreading annual, with capitate inflorescences in 
the axils of broad bracts, these being enlarged 
sheaths with short rigid blades. Spikelets disarticu¬ 
lating below the glumes. Glumes about equal, narrow, 
acute. Lemma broad, thin. Palea readily splitting 
between the nerves; seed free from the thin pericarp. 
(Greek krupsis, hiding, from the partly concealed 
inflorescence.) 

1. C. aculeata (L.) Ait. Plants prostrate, 3 dm. in 
diameter, or depauperate and only 3 to 5.5 cm. wide; glumes about 2.5 mm. 
long; lemmas about as long as the glumes, scabrous on keel.—Overflowed 
lands of the Sacramento and San Joaquin valleys; nat. from Eur. 

106. Sporobolus 
airoides Torr.; 

habit x ti. 

50. ORYZOPSIS Miclix. 

Perennials with flat or often involute blades and narrow or open panicles. 
Spikelets disarticulating above the glumes. Glumes about equal, obtuse or 
acuminate. Lemma indurate, usually about as long as the glumes, broad, 
oval or oblong, nearly terete, usually pubescent, with a short blunt callus, 
and a short deciduous sometimes bent awn. Palea inclosed by the edges of 
the lemma. (Greek oruza, rice, and opsis, appearance.) 

Lemma smooth; spikelets numerous, 3 mm. long; blades flat.1. O. miliacea. 
Lemma pilose; blades involute. 

Branches of panicle and capillary pedicels divaricately spreading. . .2. O. hymenoides. 
Branches of panicle and pedicels erect or ascending. 

Glumes about 4 mm. long; lemma sparingly pilose.5. O. Tcingii. 
Glumes 8 to 10 mm. long; lemma densely long-pilose. 

Awn 6 mm. long; culms 1.5 to 3 dm. tall.3. O. webberi. 
Awn 12 mm. long; culms 3 to 6 dm. tall.4. O. bloomeri■ 
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1. O. miliacea (L.) B. & H. Culms erect from 
a decumbent base, 6 to 9 dm. high; sheaths 
smooth; ligule about 2 mm. long; blades 8 to 10 
mm. wide; panicle as much as 30 cm. long, loose, 
the branches spreading; glumes 3 mm. long, 
equal; lemma 2 mm. long, the straight awn about 
4 mm. long.—Waste places, Los Angeles, Ven¬ 
tura, Santa Barbara, Cahto (Mendocino Co.); 
sparingly nat.. from Eur. 

2. O. hymenoides (Boem. & Schult.) Bicker 
Sand Bunch Grass. Indian Mountain Bice. Fig. 
107. Culms tufted, 3 to 6 dm. high; ligule about 
6 mm. long; blades slender, nearly as long as the 
culms; panicle diffuse, 8 to 15 cm. long, the capil¬ 
lary branches in pairs, the branchlets dichoto¬ 
mous, all divaricately spreading, the ultimate 
pedicels flexuous, enlarged below the spikelets; 
glumes equal, about 6 mm. long, papery, ovate, 3- 
nerved, abruptly narrowed into an awn-like 
point; lemma fusiform, turgid, about 3 mm. long, 
nearly black at maturity, densely long-pilose, 
with white hairs 3 mm. long; awn about 4 mm. 

107. 0ryz°psis hymen°1 des long, straight, readily deciduous.—Deserts and 

plains, Mohave Desert and northw. on the e. side 
of the Sierra Nevada to Mt. Shasta; Wash, and Manit. to Tex. and L. Cal. 

3. O. webberi (Thurb.) Bentli. Culms tufted, erect, 1.5 to 3 dm. high; 
blades involute, filiform, scabrous; panicle narrow, 2.5 to 5 cm. long, the 
branches appressed; glumes equal, narrow, obscurely 5-nerved, acuminate, 
about 8 mm. long; lemma narrow, 6 mm. long, densely long-pilose.—Deserts 
and dry gravelly stream channels in the mts.; se. Nevada Co.; Lassen Co.; 
e. to Col. 

4. O. bloomeri (Boland.) Bicker. Culms tufted, 3 to 6 dm. high; ligule 
about 1 mm. long; blades crowded at the base, involute, narrow, firm; panicle 
8 to 15 cm. long, the branches slender, rather stiffly ascending, bearing spike- 
lets from about the middle; glumes comparatively broad, indistinctly 3 to 5- 
nerved, rather abruptly acuminate, equal; lemma elliptical, 5 mm. long, 
densely long-villous; awn tardily deciduous, geniculate, the lower part 
slightly twisted, appressed-villous.—Dry regions, Modoc Co.; Mt. Diablo; 
w. Mohave Desert; n. to Wash., e. to Manit. and N. Mex. 

5. O. kingii (Boland.) Beal. Culms tufted, slender, 2 to 3.8 dm. high; 
blades crowded at the base, involute, filiform; ligule about 1 mm. long; 
panicle narrow, loose, few-flowered; glumes broad, papery, nerveless, obtuse, 
purple at base, the first about 3.5 mm. long, the second a little longer; lemma 
elliptic, 3 mm. long, rather sparingly appressed-pubescent, the callus short; 
awn more or less sickle-shaped, not twisted, minutely pubescent, not readily 
deciduous, about 12 mm. long.—Dry open ground, Sierra Nevada from Mari¬ 
posa Co. to Fresno Co., 7000 to 9500 ft. 

51. STiPA L. Porcupine Grass. Spear Grass 

Perennials, with usually convolute blades and narrow panicles. Spikelets 
disarticulating above the glumes, the articulation oblique, leaving a bearded, 
sharp-pointed callus attached to the base of the floret. Glumes membran¬ 
aceous, often papery, acute or acuminate, usually long and narrow. Lemma 
narrow, terete, firm or indurate, strongly convolute, terminating in a bent 
and twisted prominent persistent awn. Palea inclosed in the convolute 
lemma. (Greek stupa, tow, referring to the feathery awns of some species.) 

Awn plumose. 
Awn with 1 bend, copiously long-plumose below the bend.1. S. speciosa. 
Awn with 2 bends, plumose to second bend. 

Ligule 3 to 6 mm. long.2. S', thurberiana. 
Ligule very short. 

Sheaths pubescent.3. S. elmeri. 
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Sheaths glabrous. 
Blades involute, mostly basal.4. S. occidentalis. 
Blades flat, tardily involute, scattered.5. S. californica. 

Awn more or less scabrous, but not plumose. 
Lemma clothed with copious hairs 4 mm. long. 

Awn with 2 bends; plants 1 m. or more tall.6. S. coronata 
Awn with usually 1 bend; plant less than 6 dm. tall.7. S. parishii 

Lemma more or less hairy, the hairs not over 1 mm. long. 
Panicle open, the branches naked below, more or less spreading. 

Upper glume 5-nerved; lower glume 3 or 5-nerved.8. S. comata 
Upper and lower glumes 3-nerved. 

Ligule evident; terminal segment of awn mostly 4 cm. or more long. . . 
9. /S', pulchra. 

Ligule minute; terminal segment of awn mostly less than 2 cm. long. . . 
10. S. lepida. 

Panicle narrow, the branches erect. 
Glumes 1.5 to 2 cm. long; blades as much as 7 mm. wide. .11. S. stillmanii. 
Glumes 1 cm. or less long. 

Sheaths hairy at the throat.12. S. vaseyi. 
Sheaths not hairy at the throat. 

Glumes broad, usually 5-nerved; fruit fusiform... 13. S. lemmoni. 
Glumes narrow, 3-nerved. 

Blades short, slender, involute; lemma scarcely 5 mm. long. . 
14. S. lettermani. 

Blades commonly elongate, flat; lemma usually more than 5 
mm. long.15. S. minor. 

1. S. speciosa Trin. & Rupr. Culms densely tufted, 3 to 6 dm. high; sheaths 
smooth, or lower pubescent or felty at the very base, the throat bearded; 
blades elongate, involute-filiform, mostly basal, more or less deciduous from 
the outer and older persistent sheaths; panicle narrow, dense, 10 to 15 cm. 
long, not much exceeding the leaves, white or tawny, conspicuously feathery; 
glumes smooth, about 1.5 cm. long, 3-nerved, long-acuminate, papery; lemma 
7 to 9 mm. long, densely short-pubescent; awn about 4 cm. long.—Deserts and 
arid hills, especially characteristic species from Mono Co. to the Mohave and 
Colorado deserts; n. in the South Coast Ranges but rare; s. to L. Cal., e. to 
Col.; also in Chile. 

I ; 

2. S. thiirberiana Piper. Culms 1.5 to 4.5 dm. high; leaves mostly basal; 
blades involute, scabrous; panicle 5 to 10 cm. long, often subtended by an 
enlarged sheath; glumes about 1.2 cm. long, acuminate, 3-nerved; lemma 7 
mm. long, appressed-pilose; awn about 4 cm. long.—Open dry woods in the 
mts., Siskiyou and Modoc Cos.; n. to Wash. 

3. S. elmeri Piper & Brodie. Culms 6 to 9 dm. high, more or less puberu- 
lent, especially at the nodes; blades flat or becoming involute, pubescent on 
the upper surface, or those of the innovations also on the lower surface; 
panicle narrow, rather loose, 15 to 40 cm. long; glumes 3-nerved, gradually 
acuminate, thin, papery, 1.2 to 1,4 cm. long, the first a little the longer; 
lemma about 7 mm. long, appressed-pubescent; awn 3 to 3.5 cm. long.—Open 
ground, in the mts., 4000 to 7000 ft.: San Jacinto Mts.; San Bernardino Mts.; 
Sierra Nevada; n. to Wash. 

4. S. occidentalis Thurb. Fig. 108. Culms slender, tufted, 3 to 6 dm. high; 
blades narrow; panicle narrow, 10 to 20 cm. long; 
glumes 8 to 10 mm. long, acuminate, 3-nerved; lemma 
6 mm. long, long-pilose; awn about 2.5 cm. long, some¬ 
times pilose throughout.—Open dry woods of the 
Sierra Nevada, 6000 to 9600 ft.; n. to Mt. Shasta; s. 
to the San Gabriel Mts.; far n. to Wash., e. to Wyo. 

5. S. californica Merr. & Davy. Culms 6 to 15 dm. 
high, smooth, or the nodes pubescent; sheaths villous 
at the throat; panicle narrow, usually 30 to 45 cm. 
long, the branches fascicled, appressed; glumes thin, 
papery, about 1 cm. long, 3-nerved, the lateral nerves 
rather indistinct; lemma about 6 mm. long, appressed- 
villous; awn 2 to 3 cm. long.—Meadows and open 
woods, 6000 to 8000 ft.: San Jacinto Mts.; Sierra 
Nevada from Nevada Co. to Mariposa Co.; n. to Ore. 

6. S. coronata Thurb. Culms robust, commonly 12 l08.St.ipa occidentalis 
i. i o j i-i i 1 .. ■L Thurb.; portion of mil. 
to is dm. high, smooth or pubescent below the nodes; xi 
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sheaths smooth, the margin and throat villous; ligule about 2 mm. long, ciliate- 
margined; blades elongate, flat, with a slender involute point; panicle nar¬ 
row, dense, purplish, thick, 30 to 45 cm. long; glumes gradually acuminate, 
3-nerved, the first about 2 cm. long, the second 2 to 4 mm. shorter; lemma 
8 to 10 mm. long; awn about 3.5 cm. long.—Open ground, Santa Lucia Mts 
to cismontane S. Cal.; s. to L. Cal. 

7. S. parishii Yasey. Culms stout, 3 to 6 dm. high; sheaths smooth, villous 
at the throat; ligule short, ciliate; blades firm, flat, with a slender involute 
point, very scabrous above, about 4 mm. wide; panicle 15 to 20 cm. long, 
narrow, dense, purple-tinged; glumes 3-nerved, long-acuminate, the first 1.4 
cm. long, the second 2 mm. shorter; lemma 7 mm. long, densely long-villous, 

especially above; awn about 2.5 cm. long.—Open ground: 
San Diego Co.; San Jacinto Mts.; San Bernardino Mts.; 
w. Nev. 

8. S. comata Trin. & Rupr. Needle-and-Thread. Fig. 
109. Culms 6 to 12 dm. high, smooth; sheaths smooth; 
ligule 4 to 6 mm. long; blades becoming involute, elon¬ 
gate; panicle loose, 15 to 25 cm. long; branches slender, 
ascending, or in anthesis spreading, bearing usually 2 
spikelets toward the ends; glumes about 2.5 cm. long, 
gradually narrowed into an awn, thin, papery; lemma 
1 to 1.2 cm. long, rather sparsely appressed-villous; callus 
3 mm. long; awn 8 to 12 cm. long, twice bent and flex- 
uous.—Dry open ground: Argus Mts.; White Mts.; Lake 
Tahoe; n. to Wash., e. to the Great Plains. 

9. S. pulchra Hitchc. Culms 6 to 9 dm. high; blades 
long, narrow, flat or involute; ligule about 1 mm. long; 
panicle about 15 cm. long, loose, the branches spreading, 
slender, some of the lower 2.5 to 5 cm. long; glumes 
narrow, long-acuminate, purplish, the first about 2 cm. 
long, the second 2 to 4 mm. shorter; lemma 8 mm. long, 
sparingly pilose; awn 5 to 8 cm. long, short-pubescent 
to the second bend.—Open ground at low altitudes: 
common in the Coast Ranges; Sierra foothills; s. to San 
Diego Co. and L. Cal. (S. setigera of authors.) 

10. S. lepida Hitchc. Culms slender, puberulent below 
the nodes, 6 to 9 dm. high; sheaths sparingly villous at 

throat; blades flat, narrow, 2 to 4 mm. wide, pubescent on upper surface near 
base; panicle rather loose, usually 15 to 20 cm. or sometimes more than 30 
cm. long, the branches distant, slender; glumes acuminate, the first 6 to 10 
mm. long, the second about 2 mm. shorter; lemma about 6 mm. long, spar¬ 
ingly villous, nearly glabrous toward the hairy-tufted apex; awn indis¬ 
tinctly twice bent, 2.5 to 4 cm. long, scabrous.—Open ground, Berkeley Hills 
to San Bernardino and San Diego; s. to L. Cal. (S. eminens of authors.) 
Var. andersonii (Yasey) Hitchc. Differs chiefly in the slender involute 
blades; plant on the average smaller, with narrower few-flowered panicles, 
the spikelets usually smaller.—Range about that of the species but extend¬ 
ing n. to Mt. Shasta. 

11. S. stillmanii Boland. Culms stout, 6 to 9 dm. high; sheaths puberulent 
at the throat and collar; ligule very short; blades folded or involute, firm, 
the uppermost filiform; panicle dense or interrupted at base, the branches 
short fascicled; glumes equal, 2 to 3 cm. long, papery, minutely scabrous, 
acuminate into a scabrous awn-point, the first 3-nerved, the second 5-nerved; 
lemma 9 mm. long, short-pilose, with 2 slender teeth at the summit, the 
callus short; awn about 2.5 cm. long, once or indistinctly twice-geniculate.— 
Blue Canon, Placer Co., only known station. 

12. S. vaseyi Scribn. Sleepy Grass. Culms 6 to 9 dm. high; blades elon¬ 
gate, involute; panicle about 30 cm. long, dense; glumes acuminate, scabrous, 
the first a little longer, rather strongly 5 to 7-nerved, 1 cm. long; lemma 
about 6 mm. long, appressed-pilose, the callus short; awn twice-geniculate, 

109. Stipa comata 
Trin. & Rupr.; 

panicle x %. 



GRASS FAMILY 127 

about 2.5 cm. long, minutely puberulent.—San Nicolas Isl.; Ariz. to Col., 
Tex. and Mex. 

13. S. lemmoni (Vasey) Scribn. Culms 6 to 9 dm. high, sometimes pubes¬ 
cent below the nodes; ligule about 1 mm. long; blades usually flat, pubescent 
on upper surface; panicle loose, 10 to 15 cm. long; glumes subequal, scarious, 
acuminate, 1.2 cm. long; lemma 7 mm. long, rather thinly appressed-pilose, 
the callus short; awn about 2.5 cm. long, twice-geniculate, appressed-pilose 
to the second bend.—Open woods, Mendocino Co.; Sierra Nevada from the 
Tehachapi Range to Siskiyou Co.; n. to Wash. Var. j6nesii Scribn. Differs 
in the more slender firm involute blades, and smaller spikelets; glumes about 
8 mm. long; lemma about 6 mm. long, the awn 2 cm. long, tending to be in¬ 
curved, the pubescence shorter.—Mts. of San Diego Co.; Sierra Nevada from 
Mariposa Co. to Siskiyou Co.; n. to Wash, and Ida. 

14. S. lettermani Vasey. Culms tufted, slender, 3 to 4.5 dm. high; ligule 
very short; leaves crowded at base; panicle 7 to 20 cm. long; glumes acumi¬ 
nate, about 8 mm. long; lemma 5 mm. long, pilose; awn very slender, about 
1.2 cm. long, nearly smooth, twice bent.—Dry soil, higher altitudes, 5800 to 
7000 ft.: San Bernardino Mts.; Sierra Nevada from Nevada Co. to Sierra 
Co.; Ore. to Ida. and Col. 

15. S. minor (Vasey) Scribn. Culms in small tufts, 6 to 9 dm. high; ligule 
very short; blades flat or becoming involute, narrow, up to 30 cm. long; 
panicle 15 to 20 cm. long; glumes 6 mm. long; lemma pilose; awn 1 to 1.5 cm. 
long, nearly smooth, twice bent.—Open ground, 7000 to 10,000 ft., Sierra 
Nevada from Tulare Co. to Nevada Co.; n. to Wash., e. to Col. 

52. ARJSTIDA L. Needle Grass 

Annuals or perennials with narrow, often convolute blades and narrow or 
sometimes open panicles. Spikelets disarticulating above the glumes. Glumes 
narrow, acute, acuminate, or awn-tipped. Lemma indurate, narrow, terete, 
convolute, with a hard sharp-pointed minutely bearded callus at base, ter¬ 
minating above in a usually trifid awn. (Latin arista, awn.) 

Neck of fruit jointed at base.1. A. californica. 
Neck of fruit not jointed at base. 

Lateral awns wanting or reduced to mere points.2. A. scliiedeana. 
Lateral awns evident. 

Panicle diffuse, open, the main branches usually horizontally spreading; glumes 
about equal; plants perennial.3. A. divaricata. 

Panicle narrow, somewhat open, the branches not divaricate. 
Plants annual. 

Glumes 2 to 3 cm. long, nearly equal; awns 4 to 7 cm. long. . . .. 
4. A. oligantlia. 

Glumes not over 1 cm. long, the lower about half as long as the upper; 
awns about 1 cm. long.5. A. adscensionis. 

Plants perennial. 
Glumes nearly equal.6. A. parisliii. 
Glumes unequal, the first V2 to % as long as the second. 

Neck of fruit slender, straight or slightly twisted, about as long as 
the body; panicle narrow, strict.7. A. reverchoni. 

Neck of fruit short or not differentiated from the body. 
Pedicels slender, more or less recurved.8. A. purpurea. 
Pedicels stiffly erect. 

Panicle short, few-flowered; no ciliate line on collar of 
leaf.9. A. fendleriana. 

Panicle elongate, many-flowered; collar of leaf with pubes¬ 
cent line.10. A. wrightii. 

1. A. calif ornica Thurb. Perennial; culms tufted, much-branched at base, 
1.5 to 3 dm. high; blades short, involute, sharp-pointed; panicles numerous, 
loose, 2.5 to 5 cm. long, few-flowered; glumes smooth or the first slightly 
scabrous near apex, 8 mm. long, the second about twice as long; lemma 6 mm. 
long, the narrowed apex articulated with the slender spirally twisted base 
of the awns, the base 1.8 cm. long; awns equal, spreading, about 2.5 cm. long. 
—Colorado Desert and e. Mohave Desert to n. Mex. 

2. A. schiedeana Trin. & Rupr. Perennial; culms erect, scaberulous, 3 to 
6 dm. high; sheaths scaberulous, villous at the throat; tdades involute in 
drying, the persistent basal ones flat and flexuous, 10 to 20 cm. long; panicle 
somewhat open, about half the entire height of the plant, the lower branches 
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slender, ascending or spreading; glumes acuminate or short-awned, the first 
longer, about 1 cm. long; neck of fruit twisted, 5 to 8 mm. long, the cen¬ 
tral awn spreading, 7 to 10 mm. long; fruit, including neck, 15 to 18 mm. 
long.—Deserts and rocks, Ariz. to 1ST. Mex. and Mex.; probably in the Colo¬ 
rado Desert, recorded from San Diego. 

3. A. divaricata Humb. & Bonpl. Culms tufted, erect, 3 to 6 dm. high; 
blades involute, as much as 15 cm. long; panicle usually more than % the 
entire length of the plant; branches distant, mostly in pairs, spikelet-bearing 
toward the ends; glumes 1 to 1.2 cm. long, short-awned, the first scabrous 
on the keel; lemma about 1 cm. long, scabrous toward the scarcely narrowed 
apex; awns about equal, 1.2 to 2 cm. long, somewhat spreading.—Deserts 
and rocky hills, Bakersfield to Los Angeles and San Diego; e. to Tex. and 
Mex. Variable in length of awns. 

4. A. oligantha Michx. Culms erect, branched at base and all the nodes, 
3 to 6 dm. high, often woolly at the very base; blades usually involute, as 
much as 15 cm. long, sparingly pilose at base, the prophyllum often con¬ 
spicuous at base of branches; panicles narrow, loosely few-fiowered, bearing 
a few scattered large appressed short-pediceled spikelets; glumes long-awned 
from a bifid apex, the first strongly 5 to 7-nerved; lemma a little shorter 
than the glumes, the gradually narrowed neck scaberulous, the callus rather 

minutely pubescent; awns about equal, widely spread¬ 
ing, 4 to 7 cm. long.—Open ground, e. side of the 
Great Valley (Merced Falls; lower Mokelumne River; 
Chico); Ore.; middle and e. U. S. 

5. A. adscensionis L. Dogtown Grass. Fig. 110. 
Culms much-branched at the base, 1 to 3 dm. high, 
erect or prostrate; blades 2.5 to 5 cm. long, usually 
involute; panicle narrow, rather dense, 5 to 8 cm. long, 
the branches short, fascicled; glumes 1-nerved, obtuse 
or slightly mucronate; lemma 8 to 10 mm. long, the 
callus with a dense tuft of short hairs, the apex 
scarcely narrowed; awns flat at base, equal, finally 
spreading, about 1 cm. long.—Open ground, San Luis 
Obispo Co. to San Diego Co., e. to Inyo Co. and the 
Colorado River; e. to N. Mex., s. to S. Am.; Medi¬ 
terranean region and Afr. Also called Six-weeks 
Grass. (A. bromoides H.B.K.) 

6. A. parishii Hitchc. Culms tufted, 3 to 6 dm. high; 
sheaths ciliate at the throat; blades firm, flat or more 
or less involute, scabrous on the upper surface, smooth 
below or scabrous toward the tip, 1.5 to 3 dm. long; 
panicle narrow, about 15 cm. long, the branches rather 
stout, ascending or appressed; glumes short-awned, 
1-nerved or the first 3-nerved, the second 1.2 cm. long; 
lemma a little shorter than the glumes, very scabrous 
on the upper half, the neck rather stout, not twisted, 
the awns ascending, the central about 2 cm. long, the 

lateral a little shorter.—Dry ground, Palm Sprs. of Mt. San Jacinto to River¬ 
side and s. to San Diego. 

7. A. reverchoni Vasey. Culms densely tufted, erect 3 to 6 dm. high; 
blades involute, more or less flexuous, as much as 15 cm. long; panicle 10 to 
15 cm. long; glumes awnless, the first about 6 mm. long, the second about 10 
mm. long; lemma 1 to 1.2 cm. long; awns equal, about 2 cm. long.—Deserts 
and plains, e. Mohave Desert; e. to Tex. 

8. A. purpurea Nutt. Culms tufted, erect, about 6 dm. high; blades flat 
or involute, 5 to 12 cm. long; panicles 10 to 15 cm. long, rather loose; glumes 
short-awned, 1-nerved, the first 6 mm. long, the second about twice as long; 
lemma about 1 2 mm. long, purple, strongly scabrous in lines, the apex some¬ 
what narrowed, flattened and slightly twisted; awns equal, 3 to 3.5 cm. long. 
—Plains and deserts: cismontane S. Cal., e. to the Colorado River; far e. 
to Tex. 

110. Aristida adscen¬ 
sionis L.; a, habit 

x V3 ; b, glumes x 2 V2 ; 
c, floret x 2 %. 

Jepson, Manual, pp. 33-128, Sept. 28, 1923. 
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9. A. fendleriana Steud. Plants forming dense cushions, the crowded 
blades curly, involute, arcuate, sharp-pointed, pilose at base, usually 2.5 to 
5 cm. long, sometimes longer; culms 1.5 to 3 dm. high; panicle narrow, 5 to 
10 cm. long, bearing a few, mostly short-pediceled, loosely arranged, more or 
less appressed spikelets; glumes awnless, 1-nerved, the first about 6 mm. 
long, the second 10 to 12 mm. long; lemma 8 mm. long, scaberulous and 
slightly narrowed above; callus 1 mm. long; awns equal, about 2.5 cm. long, 
ascending.—Deserts and plains: ne. (desert) side of the San Bernardino 
Mts., 6000 to 7000 ft.; e. to Tex. 

10. A. wrightii Nash. Culms tufted, erect, 6 dm. high, wiry; blades in¬ 
volute, often curved; panicle 10 to 20 cm. long, the longer branches bearing 
2 to 4 spikelets; spikelets 1.2 to 1.4 cm. long; glumes 1-nerved, the first half 
as long as the second; awns ascending, the central a little longer, about 2.5 
cm. long.—Dry soil, Split Mt., Colorado Desert; e. to Tex. 

Tribe 5. Nazieae. Curly-Mesquite Tribe 

Spikelets sessile in groups of 3, the group falling entire from the continu¬ 
ous axis, the perfect spikelet 1-flowered, the staminate 2-flowered; glumes 
usually firmer than the lemma and palea, sometimes awned, the lemma 
awnless. 

53. HILARIA H. B. K. 

Stiff perennials, the groups of spikelets appressed to the axis, in terminal 
spikes. Spikelets sessile, in groups of 3, the groups falling from the axis 
entire, the central spikelet (next the axis) fertile, 1-flowered, the 2 lateral 
spikelets staminate, 2-flowered. Glumes coriaceous, those of the 3 spikelets 
forming a false involucre, in some species connate at the base, more or less 
asymmetric, usually bearing an awn on one side from about the middle. 
Lemma and palea hyaline, about equal in length. (August de St. Hilaire, 
French botanist.) (Pleuraphis Torr.) 

Culms felty pubescent.1. H. rigida. 
Culms glabrous or nearly so.2. H. jamesii. 

1. H. rigida (Thurb.) Benth. Galleta. Fig. 
111. Plants grayish, felty-pubescent through¬ 
out; culms numerous from woody rhizomes, 4.5 
to 9 dm. high; blades 2.5 to 6 cm. long, 2 to 4 
mm. wide, more or less involute, rigid, sharp- 
pointed; spikelets about 8 mm. long; glumes 
of central spikelet broadened upward from a 
narrow base, woolly-ciliate, several-awned from 
the tip, a stronger dorsal awn from about the 
middle; lemma 3-nerved, inclosing the palea 
and a rudimentary second floret, the nerves 
villous on the back, extending into delicate 
awns between the ciliate lobes of the apex; 
lateral spikelets similar, narrower, the glumes 
less awned, the second floret similar to the first. 
—Mohave and Colorado deserts; Ariz. to Mex. 
The most valuable forage grass in the desert. 

2. H. jamesii (Torr.) Benth. Culms erect 
from stout rhizomes, glabrous, the nodes villous; 
sheaths 2.5 to 4 cm. long, sparingly villous at 
the throat; blades mostly 2 to 4 mm. wide, rigid, 
soon involute, the upper reduced; spikelets 6 to 
8 mm. long, long-villous at base; glumes of 
central spikelet pubescent, cuneate, 2-iobed, the : 
lobes 2 or 3-awned, the central nerve between, 
extending from below the middle into an awn somewhat longer than the 
others, the awns all minutely plumose; lemma erose at apex, glabrous, 3- 
nerved, the nerves parallel, the central extending into a short awn; glumes 
of lateral spikelets narrow, pubescent, the first unsymmetrical, 5-nerved, 
the second nerve on one side extending into a dorsal awn from below the 
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middle, the apex unequally 2-lobed, the sinus extending down about half-way 
to the point of departure of the awn, the lobes minutely ciliate; second glume 
5-nerved, awnless, entire, ciliate, conduplicate around the floret; lemma as 
in fertile spikelet.—Deserts of Inyo Co.; e. to Wyo. and Tex. 

Tribe 6. Chlorideae. Grama Tribe 

Spikelets 2 to several-flowered, sessile or short-pediceled, approximate or 
somewhat distant along one side of a slender rachis, the rachilla disarticulat¬ 
ing above the glumes and between the florets; glumes unequal or nearly 
equal, awnless or mucronate, 1-nerved, usually shorter than the first lemma; 
lemmas obtuse or acute, sometimes 2-toothed and mucronate or short-awned 
from between the teeth, 3-nerved, the nerves sometimes pubescent. 

54. LEPTOCHLOA Beauv. 

Our species annuals with flat blades and numerous spikes or racemes 
scattered along a common axis, forming a panicle. Spikelets 2 to several- 
flowered, subsessile, approximate or somewhat distant along one side of a 
slender rachis. Glumes unequal or nearly equal, 1-nerved, usually shorter than 
the first lemma. Lemmas obtuse or acute, sometimes 2-toothed and mucro¬ 
nate or short-awned from between the teeth, 3-nerved, the nerves sometimes 
pubescent. (Greek leptos, slender, and chloa, grass.) 

Glumes longer than first lemma; sheaths papillose-hispid.1. L. filiformis. 
Glumes shorter than first lemma; sheaths smooth. 

Lemmas awned.2. L. fascicularis. 
Lemmas awnless.3. L. uninervia. 

1. L. filiformis (Lam.) Beauv. Feather Grass. 

Fig. 112. Culms 3 to 9 dm. high, often depauperate; 
spikes numerous, slender, 2.5 to 10 cm. long, usually 
purple, the spikelets rather distant, about 3 mm. 
long; glumes more or less mucronate, nearly equal¬ 
ing the 3 or 4 awnless florets.—Open ground, fields 
and moist depressions, Imperial Co.; common in 
the warmer parts of Am. 

2. L. fascicularis (Lam.) Gray. Culms erect or 
spreading, 3 to 6 dm. high; blades erect, as long 
or longer than the culms; spikes numerous, 7 to 12 
cm. long; spikelets 7 to 11-flowered, the florets 
much longer than the lanceolate glumes; lemmas 
hairy-margined toward the base, short-awned from 
the toothed apex.—Ditches and moist, especially 
alkaline soil, Fresno and Kern Cos., rare; e. to 
Md. and Fla.; also trop. Am. 

3. L. uninervia (Presl) Hitchc. & Chase. Re¬ 
sembles no. 2; usually strictly erect, the panicle 
more oblong in outline, with shorter commonly 
dull purplish spikes; glumes broader and more 
obtuse; lemmas apiculate but not awned.—Ditches 
and moist places: San Bernardino Mts.; Colorado 
Desert; e. to La., s. to Mex. (L. imbricata Thurb.) 

Eleusine Indica (L.) Gaertn., Goose Grass, a 
spreading smooth weedy annual with thick digitate spikes of crowded 
several-flowered spikelets, has been found near Los Angeles; native of the 
Old World. 

55. CYNODON Rich. 

112. Leptochloa filiformis 
Beauv.; a, habit x 
glumes x 3 ; c, florets x 3. 

Usually low perennials with creeping stolons or rhizomes, short blades, 
and several slender spikes digitate at the summit of the upright flowering 
culms. Spikelets 1-flowered, sessile, the rachilla prolonged behind the palea, 
sometimes bearing a rudimentary lemma. Glumes narrow, acuminate, 1- 
nerved, about equal, shorter than the floret. Lemma strongly compressed, 
pubescent on the keel, firm, 3-nerved, the lateral nerves close to the margins. 
(Greek kuon, a dog, and odous, tooth.) (Capriola Adans.) 

1. C. dactylon (L.) Pers. Bermuda Grass. Devil Grass. Fig. 113. Culms 
flattened, wiry, glabrous; ligule a conspicuous ring of white hairs; spikes 
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113. Cynodon dactylon 
Pers.; stolon and 

infl. x V2. 

4 to 6, 2.5 to 6 cm. long; spikelets imbricate, 2 mm. long. 
•—Moist valley fields and along irrigating ditches; 
native of warmer parts of Old World. 

56. BECKMANNIA Host 

An erect rather stout annual with flat blades and nu¬ 
merous short appressed pedunculate spikes in a narrow 
more or less interrupted panicle. Spikelets 1-flowered, 
rarely 2-flowered, laterally compressed, subcircular, 
nearly sessile and closely imbricate, disarticulating below 
the glumes, falling entire. Glumes equal, inflated, obovate, 
3-nerved, strongly gibbous above, the apex apiculate. 
Lemma narrow, 5-nerved, acuminate, about as long as 
the glumes. Palea nearly as long as the lemma. (Johann 
Beckmann, 1739-1811,professor of botany at Gottingen.) 

1. B. erucaeformis (L.) Host. 
Slough Grass. Fig. 114. Plants light 
green; culms 3 to 9 dm. high; panicle 
10 to 25 cm. long; spikelets 3 mm. 
long; glumes transversely wrinkled, 
the acuminate apex of the lemma pro¬ 
truding.—Moist ground and ditches, 
San Francisco Bay to Siskiyou and 
Lassen Cos.; cooler parts of northern 
hemisphere. 

57. SPAETiNA Schreb. 

Stout erect tall perennials, with extensively creeping firm 
scaly rhizomes, long tough blades, and two to many ap¬ 
pressed or sometimes spreading spikes racemose on the main 
axis. Spikelets 1-flowered, much flattened laterally, sessile 
and usually closely imbricate, disarticulating below the 
glumes, the rachilla not produced beyond the floret. Glumes 
keeled, 1-nerved, acute or short-awned, the first shorter, the 
second often exceeding the lemma. Lemma firm, keeled, the 
lateral nerves obscure, narrowed to a rather obtuse point. 
Palea keeled and flattened, the keel between or at one side 

of the nerves. (Greek spartion, 
a cord, referring to the tough 
leaves.) 

115. Spartina gracilis Trin.; 
a, habit x 1-7 ; b, spikelet 

x 3; c, floret x 3. 

114. Beckmannia 
erucaeformis 
Host; habit 

x y3. 

Spikes closely approximate, forming a cylindrical inflores¬ 
cence; blades wide, flat below.1. S. foliosa. 

Spikes distinct; blades narrow and soon involute. 
2. S. gracilis. 

1. S. foliosa Trin. Culms as much as 1.5 cm. 
thick at base, usually rooting from the lower 
nodes, 3 to 12 dm. high, somewhat spongy; blades 
8 to 12 mm. broad at the flat base, gradually nar¬ 
rowed to a long involute tip, smooth; inflores¬ 
cence dense, spike-like, about 15 cm. long; spikes 
numerous, close-appressed, 2.5 to 5 cm. long; 
spikelets indurated, about 1.2 cm. long; glumes 
ciliate on keel, acute, the first narrow, about % 
as long as second, smooth, the second sparingly 
hispidulous, striate-nerved; lemma hispidulous on 
sides, smooth on keel, a little shorter than the 
second glume; palea longer than lemma.—Salt 
marshes and tidal flats along the coast, San 
Francisco Bay to San Diego. Useful in reclaim¬ 
ing marshland. 

2. S. gracilis Trin. Fig. 115. Culms 6 to 9 dm. 
high; blades 15 to 20 cm. long, very scabrous 
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above; spikes 4 to 8, closely appressecl to the axis, 2 to 2.5 cm. long; spike- 
lets about 6 mm. long; glumes smooth except the ciliate keel, acute, the 
first about y2 as long as the second; lemma about as long as second glume, 
ciliate on keel; palea as long as lemma, obtuse.—Alkaline meadows, Inyo Co.; 
n. to Wash, and Saskat. 

58. CHLORIS Swartz 

Perennials or annuals with flat blades and two to several digitate spikes. 
Spikelets with 1 perfect floret, sessile, the rachilla produced beyond the 
perfect floret and bearing 1 to several reduced florets consisting of empty 
lemmas, these often truncate, and, if more than one, the smaller ones inclosed 
in the lower, forming a usually club-shaped rudiment. Glumes somewhat 
unequal, the first shorter, narrower, acute. Lemma keeled, usually broad, 
1 to 5-nerved, often villous on the callus and villous or long-ciliate on the 
keel or marginal nerves, awned from between the short teeth of a bifid apex, 
the awn slender or sometimes reduced to a mucro, the sterile lemmas awned 
or awnless. (Latin Chloris, the goddess of flowers.) 

1. C. virgata Swartz. Fig. 116. Culms erect or spreading, 3 to 9 dm. high; 
sheaths much compressed, especially the basal, 
the uppermost often inflated around the base of 
the inflorescence; spikes 6 to 12, 2.5 to 8 cm. 
long, fiexuous at summit; spikelets imbricate; 
glumes 1-nerved, the second about 3 mm. long, 
awn-pointed; lemma somewhat fusiform, about 
2 mm. long, 3-nerved, short pilose at base and 
along the lower half of the keel, long-pilose on 
the margins near the apex, with a slender 
straight awn about 1 cm. long, from just below 
apex; rudiment reaching about to tip of fertile 
floret, truncate, the awn somewhat shorter.— 
Fields and waste places, Eiverside to the Colo¬ 
rado Desert; extends to W. I. and Brazil. (C. 
elegans H.B.K.) 

C. verticillata Nutt., Windmill Grass, a low 
perennial with long stiff divergent slender 
spikes, has been found at Berkeley; adv.; 
native of Tex. 

59. BOUTELOUA Lag. Grama Grass 

Low or rather tall perennials or annuals with 
two to many spikes racemose on a common axis 
(sometimes solitary), the spikelets few to many 

in each spike, pectinate or more loosely arranged and appressed, the rachis 
of the spike usually produced beyond the insertion of the spikelets. Spike¬ 
lets 1-flowered, with the rudiments of one or more florets above. Glumes 1- 
nerved, acuminate or awn-tipped, the first shorter and narrower. Lemma 
as long as the second glume or a little longer, 3-nerved, the nerves extending 
into awns, the internerves usually extending into teeth. Palea sometimes 
2-awned; rudiment various, usually 3-awned, a second rudimentary floret 
sometimes present. (The brothers Claudio and Esteban Boutelou, Spanish 
gardeners.) 

Spikes containing 1 to 3 spikelets, numerous along a main axis; spikes falling entire. 
Plants perennial.1. B. curtipendula. 
Plants annual.2. B. aristidoides. 

Spikes usually few, containing numerous spikelets; florets falling from the glumes; rachis 
of spike persistent except in no. 6. 

Plants annual. 
Awns about 3 mm. long; spikes 2 to 4.3. B. arenosa. 
Awns barely protruding; spikes 4 to 6 or more.4. B. barbata. 

Plants perennial; tufted buncligrasses. 
Spikes several. 

Spikes narrow, strictly 1-sided; spikelets numerous.5. B. rothrocJeii. 
Spikes broad, loose, irregularly 1-sided; spikelets few.6. B. radicosa. 

116. Chloris virgata Sw.; 
a, infl. x V2 ; b, glumes x 5 ; 

c, florets x 5. 
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Spikes usually 1 to 3, rarely 4. 
Rachis not prominently produced; second glume sparsely hairy. 

7. B. gracilis. 
Rachis produced beyond the spikelets as a naked point; second glume promi¬ 

nently tuberculate-hispid on the keel.8. B. hirsuta. 

1. B. curtipendula (Michx.) Torr. Side-oat Grama. Tall Grama. Culms 
erect, 3 to 12 dm. high; spikes numerous on an elongated rachis, 1 to 2 cm. 
long, reflexed, mostly turned to one side; glumes narrow, scabrous on keel 
and somewhat so on the back, the second about 5 mm. long; lemma as long 
as second glume, ovate-lanceolate, scabrous toward tip, 3-toothed, the palea 
about as long; rudiment as long as lemma, 4-lobed, 3-awned between the 
lobes, the lateral lobes and awns shorter, the rudiment sometimes much re¬ 
duced.—Plains and rocky hills, Santa Eosa Mt., Eiverside Co.; Mont, to Mex. 

2. B. aristidoides (H.B.K.) Griseb. Needle Grama. Culms spreading, 
slender, 1.5 to 3.8 dm. high; spikes several, slender, about 1.2 cm. long, the 
1 to 3 spikelets distant, appressed to the rachis, the latter ending in a slender 
naked point; glumes narrow, the first % as long as the second; lemma nar¬ 
rowly lanceolate, the nerves pilose, the lateral ending in awned teeth as long 
as the central acuminate point; rudiment consisting of a pilose stipe and 3 
awns longer than the spikelet.—Open ground, deserts and foothills: e. Eiver¬ 
side Co.; Colorado Desert; e. to Tex., s. to S. Am. 

3. B. arenosa Vasey. Culms spreading or prostrate, about 1.5 dm. high; 
spikes many-flowered, about 1.2 cm. long; first glume 2 mm., the second 3 
mm. long; lemma a little shorter than the second glume, pilose below, 4-lobed, 
the lateral lobes short, 3-awned from between the lobes, the awns about 3 
mm. long; palea 4-toothed, 2-awned; rudiment 1 mm. long, triangular-trun¬ 
cate, pilose at base, 4-lobed, with 3 long awns between the lobes.—Loose 
sandy soil, Cargo Muchacho, Colorado Desert; e. to N. Mex., s. to Mex. 

4. B. barbata Lag. Six-weeks Grama. Culms spreading or prostrate, 1.5 

to 3 dm. high; spikes 1.2 to 2 cm. long; spikelets numerous, imbricate; 
glumes scabrous on keel and somewhat so on back, awn-pointed from a 
toothed apex, the second twice as long as the first, 3 mm. long; lemma pilose 
below, 3-awned, the central awn between the obtuse scabrous lobes; rudi¬ 
ment pilose at base, 2-lobed, 3-awned.—Desert valleys, lower Colorado Eiver; 
e. to Utah, s. to Mex. 

5. B. rothrockii Yasey. Culms erect or spreading, 3 to 6 dm. high; spikes 
usually 4 to 6, 1.2 to 2.5 cm. long; spikelets numerous, imbricate; glumes 
scabrous on keel and back, cuspidate and 2-toothed at apex, the second 2.5 
mm. long, about twice as long as the first; lemma pilose below, 4-lobed, 3- 
awned, the awns equal, 2.5 mm. long; rudiment pilose at base, consisting of 
2 short truncate lobes, 3 equal awns about 2 mm. long, and an included 
orbicular scale.—Mesas and foothills, Jamacha, San Diego Co.; e. to Utah, 
s. to Mex. 

6. B. radicosa (Fourn.) Griff. Culms 1.5 to 6 dm. high, erect; blades 
mostly basal, flat; spikes several to many, 2 to 2.5 cm. long; glumes rather 
broad, the second about 6 mm. long; lemma smooth, bearing 3 short awns; 
rudiment lanceolate, with 3 long awns.—Upper foothills and mountains, 
Ariz. and N. Mex. to Mex.; collected by Orcutt in Cal., probably in the 
Colorado Desert. 

7. B. gracilis (H.B.K.) Lag. Blue Grama. Culms erect, 1.5 to 4.5 dm. 
high; sheaths and blades glabrous; spikes 1 to 3, 2.5 to 5 cm. long, usually 
a little curved; spikelets 5 to 6 mm. long, de'nsely crowded, pectinate; glumes 
narrow, the first about % as long as the second, the latter sparsely papillose- 
pilose on the keel; lemma pilose, 3-eleft, the lateral divisions awned, the 
terminal 2-tootlied, awned between the teeth; rudiment 3-awned, pilose at 
base, a second rudimentary scale above.—Mts. and mesas of S. Cal. from the 
San Bernardino Mts. to San Diego Co.; extends from Manit. and Mont, 
to Mex. 

8. B. hirsuta Lag. Hairy or Black Grama. Fig. 117. Culms erect, 2 to 
4.5 dm. high; sheaths smooth; blades sparsely papillose-hairy, especially 
on the margins; spikes 1 to 4, 1.8 to 5 cm. long; first glume narrow, setaceous: 
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second glume acuminate, twice as long as first, equaling the 
floret; lemma pubescent, 3-cleft; rudiment of 2 obtuse lobes 
and 3 equal awns, not pilose at base.—Mesas and dry hills, 
Jamacha, San Diego Co.; B. C. and S. Dak. to Mex. 

Tribe 7. Phalarideae. Canary Grass Tribe 

Spikelets with one perfect terminal floret, and below this, 
a pair of staminate or neuter florets, the rachilla disarticulat¬ 
ing above the glumes, the sterile florets falling attached to 
the fertile one. 

60. TORRESIA R. & P. Holy Grass 

Perennial low erect sweet-smelling grasses with small 
panicles of bronze-colored spikelets. Spikelets with one per¬ 
fect floret and two staminate florets. Glumes equal, broad, 
thin and papery, smooth, acute. Sterile lemmas about as 
long as the glumes, mostly somewhat appressed-hispid. Fertile 
lemma somewhat indurate, about as long as the others, smooth 
or nearly so, awnless. (Hieronymus de la Torre, Spanish 
botanist.) (Hierochloe R. Br.) 

1. T. macrophylla (Thurb.) Hitchc. California Vanilla 
Grass. Fig. 118. Culms few, erect, 6 to 9 dm. high; sheaths 
scabrous; blades crowded toward base, flat, rather stiffly up¬ 
right, scabrous above, glaucous beneath, acuminate-pointed, 
6 to 14 mm. wide; panicle 

117. Bouteloua 
hirsuta Lag.; 

mfl. x /2. somewhat open, 8 to 12 cm. 

long, the lower branches spreading or 
drooping; glumes 4 mm. long.—Redwood 
belt from Monterey Co. to Humboldt Co.; 
n. to Wash. 

61. ANTHOXANTHUM L. 

Sweet-smelling annuals or perennials, 
with flat blades and spike-like panicles. 

Spikelets with 1 per- 
f e c t floret and 2 
sterile lemmas. 
Glumes unequal, 
acute or mucronate. 
Sterile lemmas short¬ 
er than the glumes, 
empty, awned from 
the back. Fertile 
lemma shorter than 
the sterile ones, awn¬ 
less. Palea 1-nerved, 
rounded on the back, 
inclosed in the lemma. 
(Greek anthos,flower, 
and xanthos, yellow.) 

1. A. odoratum L. 
Sweet Vernal Grass. 
Fig. 119. Perennial; 
culms slender, erect, 

2 to 6 dm. high; panicle 4 to 8 cm. long, 
pointed; spikelets brownish green, 8 to 10 
mm. long; glumes sparsely pilose; first 
sterile lemma short-awned below the apex, 
the second bearing a strong bent scarcely 
exserted awn near its base.—Meadows and 
waste ground, Humboldt and Del Norte 
Cos.; nat. from Eur. 

118. Torresia macro¬ 
phylla Hitchc.; a, 

spikelet; b, 
florets, x 5. 

119. Anthoxanthum odoratum L.; 
a, habit x % ; b, spikelet x 2 Vz ; 

c, florets x 2%. 
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62. PHALARIS L. 

Erect annuals or perennials, with flat blades and spike-like panicles. Spike- 
lets laterally compressed, with 1 perfect floret and 2 reduced sterile lemmas, 
usually in dense spike-like panicles. Glumes equal, boat-shaped, often winged 
on the keel. Sterile lemmas reduced to 2 small scales (rarely only 1). Fertile 
lemma coriaceous, shorter than the glumes, inclosing the palea. (Ancient 
Greek name for some grass.) 

Spikelets in groups of 7, 1 fertile surrounded by 6 sterile.1. P. paradoxa. 
Spikelets single, all alike. 

Plants perennial. 
Rhizomes absent; panicle dense, ovate or oblong.2. P. californica. 
Rhizomes present; panicle spreading during anthesis.3. P. arundinacea. 

Plants annual. 
Glumes broadly winged; panicle ovate or short-oblong.4. P. minor. 
Glumes wingless or nearly so; panicles oblong or linear, dense. 

Glumes acuminate; fertile lemma turgid, the acuminate apex smooth. 
5. P. lemmoni. 

Glumes acute; fertile lemma less turgid, villous to the acute apex. 
Panicle 2.5 to 5 cm. long; sterile lemmas % as long as fertile. 

6. P. caroliniana. 
Panicle 5 to 12 cm. long; sterile lemmas % as long as fertile. 

7. P. angusta. 

1. P. paradoxa L. Gnawed Canary Grass. Annual,- culms tufted, more 
or less spreading at base, 3 to 6 dm. high; panicle dense, narrowed at base, 
2.5 to 5 cm. long, often inclosed at base in the uppermost enlarged sheath; 
spikelets falling in groups of 7, the central fertile, nearly sessile, the others 
sterile, slender-pediceled; glumes of sterile spikelets narrow, with faint 
lateral nerves, the keel prominently winged above, the wing extending into 
a more or less well-marked tooth, the apex of the glume narrowed into an 
acuminate point or awn, the glumes of the 4 outer sterile spikelets in the 
lower part of the panicle more or less deformed into knobs; glumes of 
fertile spikelet lanceolate, 6 to 8 mm. long, the lateral nerves prominent, the 
wing on the keel more tooth-like, the apex of the glume narrowed into an awn 
about 2 mm. long; fertile lemma smooth, shining, 3 mm. long, the sterile 
lemmas obsolete.—Grain fields, often abundant and widely distributed in 
the state; nat. from the Old World. Yar. praemorsa (Lam.) Coss. & Dur. 
Sterile spikelets short-pediceled, the 4 outer much reduced, the apex de¬ 
formed into knobs or variously incurved; fertile spikelet somewhat indurate, 
several-nerved at base, acuminate, the wing fin-like.—Waste places, San 
Diego Co. to the Sacramento Valley; the commoner form in Cal.; nat. from 
Eur. 

2. P. calif ornica H. & A. Culms erect or somewhat geniculate; blades fiat, 
rather lax, 6 to 12 mm. wide; panicle 2.5 to 5 cm. long, 1.5 to 2 cm. thick, 
often purplish tinged; glumes about 6 to 7 mm. long, narrow, gradually 
narrowed from below the middle to an acute apex, the lateral nerves some¬ 
what nearer the margin than the keel; fertile lemma ovate-lanceolate, about 
4 mm. long, rather sparsely villous, often exposing the palea, the sterile 
lemmas about % as long.—Ravines and open moist ground, Coast Ranges 
from San Luis Obispo Co. to Mendocino Co.; n. to O’re. 

3. P. arundinacea L. Reed Canary Grass. Culms erect, 6 to 15 dm. high; 
panicle 8 to 17 cm. long, narrow, the lower branches as much as 5 cm. long; 
glumes narrow, 4 mm. long, abruptly narrowed to an acute apex, the keel 
scabrous, not winged, the lateral nerves about midway between margin and 
keel; fertile lemma lanceolate, 3 mm. long, shining, sparsely villous; sterile 
lemmas villous, V3 as long.—Swamps and moist places, occasional: Lower 
San Joaquin; Siskiyou Co.; Modoc Co.; common throughout the n. parts of 
N. Am., Eur. and Asia. A form with variegated leaves is cult, under the 
name of Ribbon Grass. 

4. P. minor Retz. Culms erect, 3 to 9 dm. high; panicle ovate-oblong to 
oblong, 1.5 to 5 cm. long; glumes oblong, 4 to 6 mm. long, broadened, 
strongly winged on the keel above, with a green stripe on each side of the 
keel at the base of the wing, the wing scabrous on the margin and more or 
less toothed; fertile lemma ovate, acute, villous, about 3 mm. long, the 
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sterile lemma solitary, about % as long.—Waste places, rather abundant: 
Sacramento Valley, s. to S. Cal.; nat. from Mediterranean region. 

P. canariensis L., Canary Grass, with somewhat thicker panicles and 
larger spikelets with more conspicuously striped glumes and a pair of sterile 
lemmas about half as long as the fertile one, is sparingly escaped from cult., 
Yreka, San Diego, Pasadena, Berkeley, Monterey; native of Mediterranean 
region. 

P. brachystachys Link, resembling P. canariensis, but with smaller spike- 
lets and a pair of minute sterile lemmas, has been found in waste ground at 
Nelson, Butte Co.; native of Mediterranean region. 

5. P. lemmoni Vasey. Culms erect, 3 to 9 dm. high; panicle 5 to 10 cm. 
long; glumes about 5 mm. long, narrow, the lateral acuminate, dark-colored 
at maturity, villous except the acuminate tip, 3.5 mm. long; sterile lemmas 
less than % as long.—Localized: Sierra Nevada foothills (Butte Co. and 
Chinese Camp); South Coast Ranges; s. to S. Cal. 

6. P. caroliniana Walt. Culms erect, 3 to 6 dm. high; panicle oblong; 
glumes 5 to 6 mm. long, oblong, rather abruptly narrowed to an acute apex, 
the keel scabrous and narrowly winged above from below the middle, the 
lateral nerves about midway between keel and margin; fertile lemma ovate, 
acute, densely villous, about 4 mm. long.—Waste ground, rare, Mendocino 
and Ventura‘Cos.; native of se. U. S., apparently introduced on Pacific Coast. 

7. P. angusta Nees. Culms 9 to 15 dm. high, smooth; blades flat, 6 to 8 mm. 
wide; panicle dense, linear-oblong, about 8 mm. thick; glumes about 4 mm. 
long, narrow, rounded at apex to a mucronate tip, scabrous on keel, nerves, 
and more or less on the back, especially near the apex, lateral nerves near 
the margin; fertile lemma ovate-lanceolate, acute, villous, 3 mm. long.—Open 
ground, at low altitudes: South Coast Ranges; upper San Joaquin Valley; 
cismontane S. Cal.; e. to La. 

Tribe 8. Panlceae. Millet Tribe 

Spikelets with one perfect terminal floret and below this a sterile floret 
and two glumes; fertile lemma and palea indurate, or at least firmer than 
the glumes and sterile lemma; articulation below the spikelet. 

63. SYNTHERISMA Walt. 

Annuals or perennials with slender racemes digitate or aggregate at the 
summit of the culm. Spikelets lanceolate or elliptic, plano-convex, solitary 
or in 2s or 3s, subsessile or short-pediceled, alternate in two rows on one 
side of a 3-angled winged or wingless rachis. First glume minute or wanting; 
second glume equaling the sterile lemma or shorter. Fertile lemma cartilagi¬ 
nous, the hyaline margins pale. (Greek syn, with, and therismos, harvesting.) 

(Digitaria of authors, not Heist.) 

1. S. sanguinalis (L.) Dulac. Crab Grass. 

Fig. 120. Annual, usually much-branched at 
base; culms 3 to 9 dm. high, geniculate-spread¬ 
ing, or creeping and rooting at the nodes, the 
flowering culms erect; sheaths more or less 
papillose-hirsute; blades lax, flat, 6 to 15 cm. 
long, 4 to 10 mm. wide, often pilose; racemes 
3 to 12, subdigitate, 5 to 12 cm. long; spike¬ 
lets in pairs, about 3 mm. long, usually ap- 
pressed-pubescent between the nerves; pedi¬ 
cels angled; first glume minute; second glume 
about % as long as the spikelet.—Weed in 
cult, and waste ground, San Diego; through¬ 
out warm and temperate Am.; nat. from Eur. 

64. ERIOCHLOA H.B.K. 

Annuals or perennials, with terminal pani¬ 
cles consisting of several to many racemes, 
along the main axis. Spikelets more or less 

120. Syntherisma sanguin¬ 
alis Dulac; a, infl. x 
b, c, spikelet (2 views) x 7. 
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pubescent, solitary or sometimes in pairs, short-pediceled or subsessile, in two 
rows on one side of a narrow usually hairy rachis, the pedicels often clothed 
with long stiff hairs, the back of the fertile lemma turned from the rachis. 
Lower rachilla joint thickened, forming a more or less ringlike, usually dark- 
colored callus below the second glume, the first glume reduced to a minute 
sheath about this and adnate to it. Second glume and sterile lemma about 
equal, acute or acuminate. Fertile lemma indurate, minutely papillose- 
rugose, mucronate or awned, the awn often readily deciduous. (Greek erion, 
wool, and chloa, grass.) 

1. E. aristata Vasey. Fig. 121. Plants annual, branched at base; culms 
erect, sometimes decumbent at base, 3 to 9 dm. high; leaves 
glabrous, the blades flat, 4 to 10 mm. wide; racemes 
ascending or appressed, 2 to 3 cm. long, several to many 
on a pubescent axis 5 to 10 cm. long; spikelets approxi¬ 
mate on a pubescent rachis, lanceolate, subulate-pointed, 6 
to 8 mm. long, appressed-villous; fruit apiculate.—Moist 
open ground, lower Colorado River (Bard, Ft. Yuma); 
Ariz. to Mex. 

65. PASPALUM L. 

Ours perennials, with 2 to many spike-like racemes. 
Spikelets plano-convex, usually obtuse, subsessile, solitary 
or in pairs, in two rows on one side of a narrow or dilated 
rachis, the back of the fertile lemma toward it. First 
glume usually wanting; second glume and sterile lemma 
commonly about equal. Fertile lemma usually obtuse, 
cliartaceous-indurate, the margins inrolled. (Paspalos, a 
Greek name for millet.) 

1. P. distichum L. Joint Grass. Culms erect from a 
decumbent rooting base, with numerous creeping rhizomes, 
3 to 6 dm. high; sheaths glabrous or nearly so; blades fiat, 
glabrous, rarely pubescent, 5 to 8 cm. long, the upper 
shorter; racemes 2, paired, slender, ascending or appressed, 
2.5 to 6 cm. long, sometimes a third below the pair; spike¬ 
lets elliptic, 3 mm. long; first glume commonly developed 
in one or more spikelets of a raceme, nearly as long as 
spikelet; second glume pubescent; sterile lemma glabrous. 
—Along the seacoast and interior irrigation ditches, Los 
Angeles, Merced, Crescent City; n. to the Columbia River; 
common near coasts throughout warmer parts of both hemispheres. 

P. dilatatum Poir., a tall perennial with elongate blades and panicles of 
5 to 10 rather heavy spreading racemes on a slender axis, the flat overlapping 
spikelets 3 to 3.5 mm. long and with silky hairs around the margin; adv. 
near Los Angeles; native of S. Am. 

P. larranagai Arech., somewhat more robust than P. dilatatum, with con¬ 
spicuously villous lower sheaths and denser panicles, the racemes ascending, 
the spikelets smaller and more hairy, has been found along irrigation ditches 
at Berry Creek, Butte Co. and at Palm Springs, Mt. San Jacinto; native of 
S. Am. 

66. PANICUM L. Panic Grass 

Annuals or perennials. Spikelets arranged in open or compact panicles, 
rarely racemes. Glumes usually very unequal, the first often minute, the 
second typically equaling the sterile lemma, the latter of the same texture 
and simulating a third glume, bearing in its axil a membranaceous or hyaline 
palea and sometimes a staminate flower, the palea rarely wanting. Fertile 
lemma chartaceous-indurate, typically obtuse, the nerves obsolete, the mar¬ 
gins inrolled over an inclosed palea of the same texture. (Ancient Latin 
name for common millet.) 

Plants annual. 
Fruit transversely rugose.1. P. arizonicum. 
Fruit smooth. 

Panicle drooping, heavy 

121. Eriochloa 
aristata Yasey; 

a, spikelet; b, fer¬ 
tile floret, x 10. 

5. P. mihaceum. 
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Panicle erect. 
Panicle more than % the length of the entire plant. 

Spikelets 2 to 2.5 mm. long.2. P. capillare. 
Spikelets 3 to 3.3 mm. long.3. P. barbipulvinatum. 

Panicle not more than % the entire height of plant; spikelets 2.8 to 3.3 mm. 
long.4. P. hirticaule. 

Plants perennial. 
Spikelets 6 to 7 mm. long, pointed.6. P. urvilleanum. 
Spikelets less than 3.5 mm. long, obtuse. 

Spikelets turgid, strongly nerved, sparsely hispid, 3.2 to 3.3 mm. long. 
13. P. scribnerianum. 

Spikelets not turgid or strongly nerved, pubescent, less than 3 mm. long. 
Spikelets about 2.5 mm. long.12. P. shastense. 
Spikelets not over 2 mm. long. 

Sheaths glabrous or nearly so.7. P. lindheimeri. 
Sheaths pubescent. 

Plants velvety-pubescent throughout.11. P. thermale. 
Plants more or less pubescent but not velvety. 

Vernal blades glabrous or nearly so above. .9. P. occidentale. 
Vernal blades pubescent above. 

Upper surface of blades pilose; autumnal phase decum¬ 
bent-spreading.10. P. pacificum. 

Upper surface of blades appressed-pubescent; autumnal 
phase erect or ascending.8. P. huachucae. 

A. Subgenus Eupanicum Gren. & Godr. Annuals or perennials of various 
habit, but not forming winter rosettes of leaves different in appearance 
from the culm leaves, nor presenting distinct vernal and autumnal 
aspects. 

1. P. arizonicum Scribn. & Merr. Fig. 122. Culms usually branching from 
the base, glabrous except below the panicle, 2 to 6 dm. high; nodes some¬ 

times slightly pubescent; 
sheaths glabrous to strongly 
papillose-pubescent; blades 5 
to 15 cm. long, 6 to 12 mm. 
wide, glabrous or papillose- 
hispid beneath; panicles long- 
exserted, finely pubescent and 
copiously papillose-hirsute, 7.5 
to 22 cm. long, the branches 
solitary, ascending, few-flow¬ 
ered; spikelets 3.5 to 3.8 mm. 
long, obovate-elliptic, abruptly 
pointed, densely hirsute to 
glabrous, borne on very short 
appressed branchlets. — Open 
ground, Jamaeha, San Diego 
Co.; e. to Tex., s. to Mex. 

P. dich6tomiflorum Michx., 
a smooth freely branching annual with numerous open many-flowered panicles 
of short-pediceled spikelets, the first glume minute, broad and blunt, has been 
found in cult, soil at Fresno and southw.; native of e. U. S. 

2. P. capillare L. Old-witch Grass. Erect, 3 to 6 dm. high; foliage con¬ 
spicuously papillose-hispid; blades 10 to 25 cm. long, 6 to 10 mm. wide; 
panicle large, diffuse, included at the base until maturity, the whole panicle 
finally breaking away and rolling before the wind; spikelets elliptic, abruptly- 
pointed.—Pare, Pinegrove, Amador Co.; a common weed in e. U. S. 

3. P. barbipulvinatum Nash. Closely resembling no. 2, of which it is the 
western representative, but stouter, branching mostly from the base, with 
shorter less pubescent blades crowded toward the base, the spikelets about 
3 mm. long.—Open ground and cultivated soil, lower altitudes throughout 
the state; B. C. to N. Dak. and Tex. 

4. P. hirticaule Presl. Erect or nearly so, 1.5 to 6 dm. high, more or less 
papillose-hispid throughout, especially on the sheaths; blades 4 to 12 mm. 
wide, often sparsely hispid toward the often cordate base; panicle open, the 
branches ascending; spikelets acuminate, usually reddish brown.—Open 
sandy ground, Jamaeha, San Diego Co.; e. to Tex., s. to S. Am. 

C 

122. Panicum arizonicum Scribn. & Merr.; a, b, 
spikelet (2 views) ; c, fertile floret, x 10. 
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5. P. miliaceum L. Hog Millet. Broom-corn Millet. Plants coarse, as 
much as 9 dm. high, often depauperate; culms and leaves more or less papil¬ 
lose-hispid; panicle 10 to 30 cm. long, rather compact, the numerous branches 
ascending, spikelet-bearing toward the summit; spikelets 4.5 to 5 mm. long, 
ovate, acuminate, strongly many-nerved; first glume % the length of the 
spikelet, acuminate. — Sparingly 
escaped from cult., Kenwood, 
Sacramento, Riverside; native of 
Eur. 

6. P. urvilleanum Kunth. Fig. 
123. Plants robust, 6 to 9 dm. 
high, perennial from creeping 
rhizomes; culm solitary or few in 
a tuft, the nodes densely bearded 
but usually hidden by the harshly 
villous sheaths; blades 4 to 6 mm. 
wide, fiat, tapering to a long in¬ 
volute-setaceous point; panicle 
about 30 cm. long, open; spikelets 
densely silvery or tawny-villous; 
first glume acuminate, % to near¬ 
ly as long as spikelet.—Sandy 
deserts, Mohave and Colorado 
deserts; e. to southern Ariz.; also 
Chile and Argentina. 

B. Subgenus Dichanthelium 
Hitchc. & Chase. Tufted peren¬ 
nials, producing winter rosettes 
of leaves different in shape from 
the culm leaves; vernal culms 
slender, simple, bearing small 
open comparatively few-flow¬ 
ered terminal panicles; autum¬ 
nal culms repeatedly branched, 
with numerous reduced branch- 
lets, reduced leaves and partly 
included cleistogamous panicles. 

7. P. lindheimeri Nash. Vernal 
culms stiffly ascending or spread¬ 
ing, 3 to 6 dm. high, glabrous, or 
the lower part somewhat pubes¬ 
cent; blades ciliate on the margin 
toward the base; ligule a ring of 
hairs 4 to 5 mm. long; panicle 4 
to 8 cm. long, open; spikelets 
about 1.5 mm. long, obovate, obtuse, turgid, pubescent; autumnal culms 
stiffly spreading or radiate-prostrate, with tufts of short appressed branches 
at the nodes; blades involute-pointed, often conspicuously ciliate at base.— 
Open mostly moist ground, rare: Sacramento; Three Rivers; throughout 
mid. and e. U. S. 

8. P. huachucae Ashe. Vernal phase usually stiffly upright, more or less 
harsh-pubescent throughout; culms 3 to 6 dm. high, the nodes bearded; ligule 
of stiff hairs about 4 mm. long; panicle 5 to 8 cm. long, the axis and usually 
the branches pilose; spikelets 1.6 to 1.8 mm. long, obovate, pubescent; 
autumnal phase stiffly erect, the branches fascicled, the crowed blades 
ascending.—Open ground, rare, San Bernardino Mts.; chiefly in the Missis¬ 
sippi Valley. 

9. P. occidentale Scribn. Vernal phase yellowish green; culms slender, 1.5 
to 3 dm. high, spreading, sparsely pubescent; leaves mostly at the base; 
sheaths sparsely pubescent; ligule ciliate, about 4 mm. long; blades appressed- 
pubescent beneath; panicle 5 to 8 cm. long, open; spikelets 1.8 mm. long; 

123. Panicum urvilleamim Kunth ; a, habit x 
%; b, c, d, spikelet (3 views) x 3; e, stami- 
nate floret x 3; f, fertile floret (2 views) x 3. 
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autumnal phase branching from the lower nodes, forming a spreading tus¬ 
sock.—Peat bogs and moist sandy soil, scattered stations at low or middle 
altitudes: San Diego; Sierra Nevada; North Coast Ranges; n. to B. C. 

10. P. pacificum Hitchc. & Chase. Vernal phase light green, more or less 
papillose-pilose throughout, 3 to 6 dm. high; ligule ciliate, about 4 mm. 
long; spikelets 1.8 to 2 mm. long; autumnal phase prostrate-spreading, re¬ 
peatedly branching from the upper and middle nodes.—Sandy shores and 
slopes, and moist crevices in rocks: San Bernardino Mts. and Sierra Nevada, 
500 to 4000 ft.; along the coast from Pt. Reyes to Del Norte Co.; n. to B. C. 
The commonest species of the genus in Cal. Distinguished from no. 9 by 
the more copious pubescence, more leafy culms, and, in the autumnal phase, 
by the branching habit. 

11. P. thermal© Boland. Vernal phase grayish green, densely tufted, 1 to 
3 dm. high; culms ascending or spreading; nodes bearded; ligule ciliate, 
about 3 mm. long; blades thick, mostly about 5 cm. long; spikelets about 2 
mm. long; autumnal phase widely spreading, repeatedly branching, forming 
a dense cushion.—Wet saline soil, mostly in vicinity of hot springs: Sonoma 
Co.; Lassen Peak; n. to B. C. and the Yellowstone. 

12. P. shastense Scribn. & Merr. Vernal phase 3 to 4.5 dm. high; papillose- 
pilose throughout; ligule sparsely ciliate, 3 mm. long; spikelets papillose- 
pubescent; autumnal phase spreading, with geniculate nodes and elongate 
arched internodes, rather sparingly branching from the middle nodes.— 
Meadows, Castle Crag, upper Sacramento River (the only known locality). 

13. P. scribnerianum Nash. Vernal phase erect, 3 to 6 dm. high; sheaths 
papillose-hispid; ligule ciliate, about 1 mm. long; blades 5 to 8 cm. long, 
6 to 12 mm. wide, firm, rounded and ciliate at base, glabrous above, often 
pubescent beneath; panicles 5 to 8 cm. long; spikelets blunt, sparsely hispid 
or nearly glabrous; autumnal phase branching from the middle and upper 
nodes, the branches longer than the internodes, late in the season produc¬ 
ing crowded branchlets with ascending, not greatly reduced blades and 
small, partly included panicles from their upper nodes.—Meadows, Castle 
Crag, upper Sacramento River; e. to Me.; common in the Mississippi Valley. 

67. ECHINOCHLOA Beauv. 

Coarse, often succulent, our species annual with compressed sheaths, linear 
fiat blades, and rather compact panicles of short densely flowered racemes 
along a main axis. Spikelets plano-convex, often stiffly hispid, subsessile, 

solitary or in irregular clusters on one side of 
the panicle branches. First glume about half the 
length of the spikelet, pointed; second glume and 
sterile lemma equal, pointed, mucronate, or the 
glume short-awned and the lemma long-awned, 
'sometimes conspicuously so, inclosing a mem¬ 
branaceous palea and sometimes a staminate 
flower. Fertile lemma plano-convex, smooth and 
shining, acuminate-pointed, the margins inrolled 
below, flat above, the apex of the palea not in¬ 
closed. (Greek ecliinos, hedgehog, and chloa, 
grass.) 

Sterile and fertile lemmas awn-tipped or long awned. 
1. E. crusgalli. 

Sterile and fertile lemmas scarcely mucronate. 
2. E. colonum. 

1. E. crusgalli (L.) Beauv. Water Grass. Fig. 
124. Culms stout, branching from the base or 
erect, usually 6 to 9 dm. high, sometimes larger; 
leaves glabrous; panicle dense, 10 to 25 cm. long, 
consisting of several erect spreading or even 
drooping racemes; spikelets green or purple, 

124. Echinochloa crusgalli long-awned or nearly awnless, about 3 mm. long, 
Beauv.; habit x y3. exclusive of awns, densely and irregularly 
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crowded in 3 or 4 rows.—Fields and cult, soil, especially along irrigating 
ditches; serious pest in the Sacramento Valley rice-fields; nat. from Eur. 
Var. zelayensis (H.B.K.) Hitchc. An erect pale short-awned form with 
short ascending racemes.—Open, often alkaline soil, mostly along irrigating 
ditches, Imperial Co.; e. to Tex., s. to Mex. 

2. E. coldnum (L.) Link. Culms erect, spreading or prostrate, 3 to 6 dm. 
high; leaves smooth; panicle of 5 to 10 dense racemes, 1.5 to 2.5 cm. long, 
rather distant, racemose, erect or nearly so; spikelets about 3 mm. long; 
glumes and sterile lemma pubescent.—Occasional in moist places in S. Cal.; 
introd. from the Old World into the warmer parts of Am. 

68. CHAETOCHLOA Scribn. Foxtail Millet 

Annuals or perennials with narrow usually dense and spike-like panicles. 
Spikelets subtended by one to several bristles (sterile branclilets), falling 
free from the bristles. First 
glume broad, usually less than 
half the length of the spikelet, 
3 to 5-nerved; second glume and 
sterile lemma equal, or the glume 
shorter, several-nerved. Fertile 
lemma coriaceous indurate, 
smooth or rugose. (Greek chaete, 
bristle, and chloa, grass.) (Setaria 
Beauv.) 

Plants annual. 
Bristles backwardly barbed. 

1. C. verticillata. 
Bristles forwardly barbed. 

Bristles below each spikelet 5 
or more. 

3. C. lutescens. 
Bristles below each spikelet 1 

to 3... 2. 0. viridis. 
Plants perennial by short rhizomes or 

knotty crown. 4. C. geniculala. 

1. C. verticillata (L.) Scribn. 
Fig. 125. Culms 3 to 6 dm. high; 
blades scabrous; panicles usually 
green, 5 to 10 cm. long, somewhat 

^ 1 o b e d or inter¬ 
rupted at base, 
tapering above; 
bristles 4 to 6 mm. 
long; spikelets 2 
to 2.5 mm. long.— 
Waste ground, S. 
Cal. (Upland), 
rare; nat. from 
Eur. 

125. Chaetochloa verticillata Scribn.; a, 
habit x % ; b, branchlet with spikelet and 

bristles x 4. 

126. Chaetochloa 
lutescens 
Stuntz; 

infl. x Vz. 

2. C. viridis 
(L.) Scribn. 
Green Foxtail. 

Culms 3 to 6 dm. 
high; blades flat, 
not twisted; pani¬ 
cle green, oblong- 
ovate, 2.5 to 8 cm. long; bristles 1 to 3, slender, 6 to 12 mm. 
long; spikelets 2 mm. long; fruit faintly wrinkled.—Waste 
ground, rare, San Bernardino Valley; nat. from Eur. 

3. C. lutescens (Weig.) Stuntz. Yellow Foxtail. Pigeon 

Grass. Fig. 126. Culms branching at the base, compressed, 
erect or ascending, 3 to 6 dm. high; blades flat, with a spiral 
twist; panicle yellowish, cylindric, dense, 2.5 to S cm. long; 
bristles 5 or more, 4 to 8 mm. long; spikelets 3 mm. long; 
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fruit cross-wrinkled.—Weed in fields and waste places, somewhat rare: Sacra¬ 
mento; Fresno; Three Eivers; Los Angeles; Riverside; nat. from Eur. 
(Setaria glauca of authors.) 

4. C. geniculata (Lam.) Millsp. & Chase. Culms erect, 9 to 12 dm. high; 
blades 4 to 6 mm. wide, flat or folded; panicle slender, linear, 5 to 10 cm. 
long, 5 to 6 mm. thick; bristles 5 to 8, twice as long as spikelet, pale or tawny; 
spikelets 2 mm. long; fruit cross-wrinkled.—Open ground, rare: Fresno; 
Los Angeles; Pomona; Riverside; e. to southern U. S., s. to Argentina. (Setaria 
gracilis H.B.K.) 

69. PENNISETUM Rich. 

Ours perennial with dense thick panicles. Spikelets solitary or in groups 
of 2 or 3, surrounded by an involucre of bristles, these not united except at 
the very base, often plumose, falling attached to the spikelets. First glume 
shorter than the spikelet, sometimes minute or wanting; second glume shorter 
than or equaling the sterile lemma. Fertile lemma chartaceous, smooth, the 
margin thin, inclosing the palea. (Latin penna, feather, and seta, bristle.) 

1. P. villosum R. Br. Culms geniculate, 3 to 6' dm. 
high, with dense soft feathery terminal spike-like pani¬ 
cles 2.5 to 8 cm. long; bristles of the involucre slender, 
plumose, about 2.5 cm. long.—Cult, for ornament; 
escaped in hills near Santa Barbara and Yentura; 
native of Abyssinia. 

70. CENCHRUS L. 

Our species annual with flat blades and racemes of 
readily deciduous burs. Spikelets solitary or few to¬ 
gether, surrounded and inclosed by a spiny bur com¬ 
posed of numerous coalescing bristles (sterile branch- 
lets), the bur globular, the peduncle short and thick, 
articulate at base, falling with the spikelets and per¬ 
manently inclosing them, the seed germinating within 
the old involucre. (Greek kegcliros, millet.) 

1. C. pauciflorus Benth. Sandbur. Fig. 127. Culms 
flattened, much branched, ascending or spreading, 3 
to 6 dm. high; blades flat; burs 8 to 20, spiny, the body 
4 to 6 mm. thick; spikelets 2 to 3 in each bur.—Sandy 
soil, nearly across the 
continent; rare in Cal. 
but spreading; Mecca; 
Redlands; San Bernar¬ 
dino; betw. Ontario and 

Colton; Kerman; Fresno. (C. caroliniana of 
authors.) 

Tribe 9. Andropogdneae. Sorghum Tribe 

Spikelets in pairs along a rachis, the usual 
arrangement being one of the pair sessile and 
fertile, the other pedicellate and staminate or 
neuter, or rarely wanting, only the pedicel 
present; fertile spikelet consisting of one jier- 
fect terminal floret and below this, a stami¬ 
nate or neuter floret, the lemmas thin or hya¬ 
line, and two awnless glumes, usually one or 
both firm or indurate. 

71. IMPERATA Cyr. 

Slender erect perennials with narrow silky 
panicles. Spikelets all alike, awnless, in pairs, 
unequally pedicellate on a slender continuous 
rachis, surrounded by long silky hairs. Glumes 
about equal, membranaceous. (Ferrante Im- 
perate, Italian naturalist.) 

128. Imperata hookeri Rupr.; 
a, panicle x x/z ; b, rachis and 
pedicels x 5; c, spikelet x 5. 

127. Cenchrus pauci¬ 
florus Benth.; 

habit x x/z. 
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129. Andropogon saccharoides 
Sw.; a, habit x Yz; b, fertile 

spikelet displayed x 2 Y2 c, 
pair of spikelets x 2 Yz. 

1. I. hookeri Rupr. Fig. 128. Culms erect 
from creeping rhizomes, 9 to 15 dm. high, 
glabrous; sheaths glabrous; blades elongate, 
the lower narrowed at the long conduplicate 
base, 8 to 12 mm. wide, acuminate, glabrous, 
the uppermost much reduced; panicle 15 to 30 
cm. long, pale, tawny, or somewhat rose-tinted; 
spikelets about 3 mm. long, the hairs twice as 
long.—Death Valley to the Colorado Desert; 
e. to N. Mex., s. to Mex. 

72. ANDROPOGON L. Beard Grass 

Our species perennials with solid culms, the 
spikelets in racemes, these numerous, aggre¬ 
gate on a common axis, or single, in pairs, or 
sometimes in 3s or 4s, the common peduncle 
usually inclosed by a spathe-like sheath, these 
sheaths often numerous, forming a compound 
inflorescence. Rachis readily disarticulating, 
the joints and the pedicels of the sterile spike¬ 
lets often villous. Glumes of the fertile spike- 
let coriaceous, narrow, the first rounded, flat, 
or concave on the back, several-nerved, the 
median nerve weak or wanting. Fertile lemma 

usually bearing a bent and 
twisted awn from the apex or 
from between the lobes. Palea 
small or wanting. Pedicellate 
spikelet reduced. (Greek aner, 
man, and pogon, beard.) 

Inflorescence a flabellate panicle of 
numerous racemes, sessile on 
the main axis. 

1. A. saccharoides. 

Inflorescence of numerous compound 
branches, the racemes in pairs 
subtended by spathes. 

2. A. glomeratus. 

1. A. saccharoides Sw. Fig. 
129. Culms tufted, erect or 
somewhat spreading at base, 6 
to 12 dm. high, glabrous except 
the densely ascending-hispid 
nodes; sheaths glabrous; 
blades 3 to 6 mm. wide, flat, 
scabrous above, the upper 
much reduced; panicle 5 to 8 
cm. long, silky-white; glumes 
of sessile spikelet 5 mm. long, 
the awn about 1 cm. long, bent 
at the middle, tightly twisted 
below.—Dry hills, Santa Bar¬ 
bara to San Diego; e. to Tex. 
and W. I., s. to S. Am. (A. 
barbinodis Lag.) 

2. A. glomeratus (Walt.) 
B.S.P. Fig. 130. Culms stout, 
erect, wand-like, 6 to 9 dm. 
high; sheaths compressed, 
usually sparsely villous; inflor- 

130. Andropogon glomeratus B.S.P.; a, habit x 
Yz; b, joint of raceme x 3; c, glumes x 6; d, 

sterile lemma x 6; e, fertile lemma x 6. 
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escence oblong or corymbose, % to % the entire height of the plant; spathes 
scabrous; racemes 2 to 3 cm. long, the slender joints of the rachis clothed 
with long silky hairs; awns delicate, straight.—Rocky slopes, San Bernar¬ 
dino foothills to the Funeral Mts.; e. to Mass, and Fla. 

73. HOLCUS L. 

Annuals or perennials with hat blades and terminal panicles of 1 to 5 
jointed tardily disarticulating racemes. Pedicellate spikelets usually stami- 
nate, the terminal joint with twro pedicellate spikelets. (Old Latin name for 

a grass, probably from Greek holcos, attractive.) 
(Sorghum Pers.) 

1. H. halepensis L. Johnson Grass. Fig. 131. 
An erect glabrous robust perennial with exten¬ 
sively creeping rhizomes; culms 6 to 12 dm. high; 
blades flat, 6 to 18 mm. wide, the midrib promi¬ 
nent, white; panicle 15 to 25 cm. long, open; 
fertile spikelets about 5 mm. long, the glumes 
pubescent, becoming glabrate and shining; fertile 
lemma with a bent readily deciduous awn; stami- 
nate spikelets narrow, 4 mm. long, on pedicels 
about 3 mm. long, the glumes membranaceous, 
nerved, glabrous.—Occasional from Santa Bar¬ 
bara to San Diego Co. along the coast; introd. 
from the Old World. A valuable forage grass but 
often becoming an aggressive weed. (Andropogon 
halepensis Brot.) The Sudan Grass of cultivation 
is Holcus sorghum var. sudanensis (Piper) 
Hitchc.; rootstocks none; branches few; midribs 
not wThite. 

CYPERACEAE. Sedge Family 

Grass-like or rush-like herbs with fibrous roots, 
annuals, or many species perennial by long root¬ 
stocks. Stems solid (rarely hollow), usually 
triangular or terete, commonly scape-like with 
mostly basal leaves. Leaves alternate, narrow, 
3-ranked. Flowrers one in the axil of each bract 

(scale), borne in spikelets or spikes arranged in clusters, heads, racemes, 
panicles or umbels. Perianth none or represented by usually 4 to 6 bristles. 
Stamens 1 to 3. Pistil 1; ovary 1-celled with 1 ovule, the single style with 
2 or 3 stigmas. Fruit a lenticular or 3-angled achene. Embryo minute in 
mealy endosperm. 

Flowers all, or at least some of them, perfect. 
Flowers all perfect; spikelets many-flowered, with 1 or 2 of the lower scales empty.— 

Scirpeae. 
Spikelets flattened, the scales in 2 opposite ranks. 

Inflorescence terminal, involucrate; flowers without bristles; achene beak¬ 
less.1. Cyperus. 

Inflorescence axillary; flowers with bristles; achene beaked. 
2. Dulichium. 

Spikelets cylindrical (or sometimes a little flattened in no. 5) the scales im¬ 
bricated around the axis in several rows. 

Style enlarged or bulbous at base. 
Bulbous base of style persistent on the achene; perianth bristles gen¬ 

erally present; spikelet solitary, terminating the naked stem, 
the leaves at base reduced to sheaths.3. Eleocharis. 

Bulbous base of style deciduous, not persistent on achene; perianth 
bristles none; spikelets umbellate or capitate, the stems leafy 
at base.4. Fimbristylis. 

Style not enlarged at base. 
Scales not enclosing a bractlet; perianth bristles usually present. 

Perianth bristles 1 to 8, barbed or none; stamens mostly 3; 
spikelets solitary -or clustered or in a compound umbel; 
stem often leafy at base and inflorescence involucrate; 
perennials except 2 species.5. SciRPUS. 

Perianth bristles numerous, naked, long-exserted and silky in fruit; 
stamens 1 to 3; spikelets few, otherwise as in Scirpus; 
perennials.6. Eriophorum. 

131. Holcus halepensis L.; 
a, rhizome and panicle x 
Vz ; b, pair of spikelets x 5. 

with closed sheaths, often 
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Scales enclosing a minute bractlet; bristles none; annuals. 
7. Hemicarpha. 

Flowers of 2 kinds, perfect and staminate; spikelets few (1 or 2, sometimes to 6)- 
flowered, with 3 to several of the lower scales empty.—Rynchosporeae. 

Scales 2-ranked; style wholly deciduous.8. Schoenus. 
Scales spirally imbricated. 

Style wholly deciduous; perianth bristles none.9. Cladium. 
Style or its base persistent as a tubercle or beak on the achene; perianth 

bristles commonly present.10. Rynchospora. 
Flowers unisexual; spikes many-flowered, the lower scales not empty; achene enclosed 

in a sac (perigynium) or spatlie.—Cariceae.11. Carex. 

1. CYPEKUS L. Galingale 

Annuals or perennials. Stems triangular or terete, never branched, leafy 
at base. Inflorescence subtended by a conspicuous leafy involucre, umbellate 
with unequal rays and a sessile central spike, or capitate. Flowers in flat¬ 
tened or subterete spikelets, the spikelets in capitate clusters or arranged in 
spikes borne on the rays. Scales concave, more or less carinate, 2-ranked. 
Perianth none. (Greek Kupeiros, the ancient name.) 

Style 2-cleft; achene lenticular or at least not triangular; spikelets flat; scales falling from 
the rachis; rachis not winged; stems with a single simple cluster of spikelets. 

Spikelets in a close terminal cluster; scales sharply carinate; achene lenticular. 
Achene oblong; stamens 2; scales obtuse, 1 line long.1. G. melanostachyus. 
Achene ovoid; stamens 3; scales acute, 2 lines long.2. G. bromoides. 

Spikelets in an apparently lateral cluster; stamens 3 ; scales scarcely carinate; achene 
plano-convex.3. G. laevigatus. 

Style 3-cleft; achene 3-angled; inflorescence compound, the clusters of spikelets borne on 
rays, or sometimes congested and capitate. 

Spikelets flattened; scales falling away from the rachis which is persistent on the 
spike. 

Rachis naked or nearly so, the scales not decurrent upon it; stamen 1. 
Scales not toothed on back; low or dwarf annuals. 

Scales 7 to 9-nerved, with strongly recurved setaceous tips. 
4. G. aristatus. 

Scales obscurely 3-nerved, with short recurved tips. . .5. G. acuminatus. 
Scales minutely toothed on back at apex, obtuse or merely acute, without 

recurved tips; tall perennial.6. G. virens. 
Rachis with the scales decurrent upon it as narrow scarious wings; stamens 3. 

Wings of the rachis soon separating to the base; annual. 
Wings persistent on the rachis.7. G. erythrorhizos. 
Wings readily deciduous.8. G. sphacelatus. 

Wings of the rachis persistent; perennial by means of tuber-bearing root¬ 
stocks.9. G. esculentus. 

Spikelets not so strongly flattened, deciduous from (but the 2 lowest scales persistent 
on) the spike; scales decurrent on the rachis as wings; wings broad, 
scarious, wholly adnate to rachis; stamens 3. 

Perennials with basal tuber like corms; spikelets falling whole; wings not en¬ 
closing achenes.10. G. strigosus. 

Annuals; spikelets breaking up into 1-fruited joints; wings very broad, enclos¬ 
ing achenes. 

Spikes oblong, compact.11. C. specwsus. 
Spikes short, loose and spreading.12. G. ferax. 

1. C. melanostachyus H.B.K. Annual; stems very slender, triangular, % 
to 1 ft. high; leaves elongate-tapering, 1 line wide or less; involucral bracts 
2 or 3, foliaceous, narrowly linear, % to 3^ in. long; spikelets oblong, 3 to 6 
lines long, in a small capitate cluster; scales chestnut-brown, keeled, 3-nerved 
on back, very obtuse, 1 line long; achene lenticular, sharply beaked.—Bivers 
and valleys, widely scattered, not common, 20 to 2000 ft.; s. to Mex. and 

Argentina. 

2. C. bromoides Link. Annual; stems slender, 1 to 1% ft. high, exceeding 
the few rough-margined leaves; spikelets 4 to 9 lines long; involucral leaves 
2 to 4, the longest 4 to S1/* in. long; scales acute, yellow-brown, about 2 lines 
long, the keel 3-nerved and the margins scarious; achene ovoid, black, % as 
long as scale.—Los Angeles Co.; Mex. and tropical regions of the Americas. 

3. C. laevigatus L. Perennial, the stems arising at intervals from a wiry 
rootstock; stems subterete, slender, 3 to 10 in. high, hardly surpassing the 
erect filiform leaves; spikelets 2 to 5, 2 to 4 lines long, in a sessile apparently 
lateral cluster; involucre of usually 2 bracts, one long (1 to 2 in.) and erect, 
in continuation of stem, the other short (3 or 4 lines long) or wanting; rachis 
deeply pitted transversely; scales orbicular, 3-nerved in middle, a brown 
blotch on each side, closely imbricated, % line long; achene oblong, gray, 
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x/‘2 as long as scale.—Along streams in wet sand: cismontane S. Cal.; Colo¬ 
rado Desert; Death Valley; s. to Mex.; all continents. 

4. C. aristatus Rottb. Dwarf annual; stems % to 6 in. high, barely ex¬ 
ceeding the leaves; leaves flat, % line or less wide; involucral bracts folia- 
ceons, 14 to 2 in. long; spikelets linear-oblong, iy2 to 3 lines long, in a dense 
compound head or in close clusters on 2 or 3 short to 1 in. long) rays; 
racliis not winged; scales 7 to 9-nerved, with strongly recurved setaceous 
tips, chestnut-brown or greenish, % to 1 line long; achene 3-angled.—Widely 
scattered, valleys, mts. and deserts, 500 to 4000 ft., but not common; n. to 
B. C., e. to the Atlantic; S. Am., Afr., Asia, Austr. 

5. C. acuminatus Torr. & Hook. Annual; stems slender, tufted, 5 to 12 
in. high; leaves commonly less than 1 line wide; bracts of the involucre 2 or 
3, much elongated; spikelets 3 or 4 lines long, capitate on the rays or the 
whole inflorescence congested and head-like; scales oblong, obscurely 3- 
nerved, with a short recurved tip; achene 3-angled, about x/2 as long as 
scale.—S. Sierra Nevada in Tulare Co. (rare); n. to Wash.; Ariz. to La. 
and Ill. 

6. C. virens Michx. Perennial; stems acutely triangular, 1 to 3 ft. high; 
involucral bracts 4 to 6, very long and leafy, broad and strongly keeled; 
umbel compound, or the spikes capitate on the rays, or the whole often much 
reduced and subcapitate; spikelets numerous, many-flowered, long-oblong, 
4 to 8 lines long; scales concave-carinate, serrulate on back at apex, 1 line 
long; achene 3-angled.—Cismontane, 20 to 5000 ft., widely scattered; e. to 
N. C. and s. to Cent. Am. 

7. C. erythrorhizos Muhl. Annual; stems 1 to 1% ft. high, stout, trian¬ 
gular; leaves flat or conduplicate, 6 to 14 in. long, 2 to 3 lines wide; in¬ 
volucral bracts 6 to 8, foliaceous, 4 to 12 in. long; rays IJ2 in. long or less, 
bearing umbels of spikes which are x/2 to 1 in. long; bracts of involucels 
shorter, foliaceous; spikelets usually 2 to 3 lines long, narrowly linear, some¬ 
what crowded, horizontally spreading, nearly flat, bright chestnut-color; 
racliis clothed with the persistent wings of the scales; scales elliptical, obtuse, 
mucronulate, % line long; keel smooth; achene 3-angled.—Clear Lake; Sacra¬ 
mento and San Joaquin rivers; e. to the Atlantic. 

8. C. sphacelatus Rottb. Annual, similar in habit to no. 9; stems tufted, 
slender, 4 to 10 in. high; leaves 1 to 2% lines wide, shorter than the 
stems; spikelets numerous, densely shoft-spicate, linear, 1 line wTide; raehis 
at length wingless, the narrow wings early deciduous; scales oblong-lanceo¬ 
late, purple-green, several nerved, 1 line long; achenes nearly black, 3-angled, 
x/-2 as long as scale.—S. Cal.; Mex., trop. Am. 

C. rotundus L. Nut-grass. Perennial; stems x/2 to 1 ft. high; rootstock 
slender, scaly, bearing tubers; umbel compound or nearly simple; spikelets 
few, clustered on the ends of the unequal rays; scales closely appressed; 
achene linear, 3-angled, x/2 as long as the scale.—Introd. weed in cult, lands 
or orchards: San Joaquin Valley; Upland; Colton; Riverside; e. U. S., trop. 
Am., Eur. 

9. C. esculentus L. Chufa. Rush-nut. Perennial, with slender rootstocks 
bearing small globose tubers; stems triangular, % to 1 ft. high; spikes in an 
umbel subtended by foliaceous bracts 7 in. long or less; spikelets chestnut- 
brown, linear, 4 to 8 in. long, the joints of the raehis with a narrow wing on 
each side subtending the achene; scales ovate, obtuse, 3 or 4 nerves each 
side of the keel, lx/2 lines long; achene black, 3-angled.—Infrequent but 
widely scattered in Cal.; e. to the Atlantic; all continents. Var. heermannii 

Britt. Spikes clustered at summit of rays and involucellate; spikelets some¬ 
times bracteate.—Kern River. 

10. C. strigosus L. Perennial; stems 1 to 1% ft. high; spikes dense, x/2 to 
1 in. long, 011 rays 5 in. long or less, in a more or less compound umbel, the 
foliaceous involucral bracts 2 to 10 in. long; spikes with the lowest scales 
persistent 011 raehis after Pall of spikelet from spike; spikelets linear, 6 to 9- 
fiowered, 4 to 9 lines long, the slender joints with a scarious wing embracing 
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one margin of the achene; scales slender ovate, 2 (or 3) callous striae on 
each side the keel, 2 lines long; achene oblong, 3-angled.—Mariposa Co.; 
Tex. to Fla. and Me. 

11. C. speciosus Vahl. Annual; steins stout, 1 ft. high; umbel compound 
or simple, subtended by several foliaceous bracts 5 to 13 in. long; rays 1 to 2 
in. long; spikelets linear-lanceolate, 3 to 6 lines long, spreading at mostly 
right angles to the spike, the very short joints of its rachis winged with very 
broad scarious margins which inclose the 3-angled achene; scales ovate, over¬ 
lapping, with a round green back and scarious rusty red sides, 1% lines long. 
—Visalia; coastal S. Cal.; e. to the Atlantic; trop. regs. 

12. C. ferax Bich. Annual, closely related to C. speciosus, but leaves 
shorter, broader and with smoother margins; scales more rigid; spikelets 
stouter.—Coastal S. Cal.; e. to Mo.; trop. Am. 

2. DULICHIUM Pers. 

Perennial herb with terete hollow jointed stems, leafy to the top. Leaves 
linear, short, flat, 3-ranked. Spikes axillary, peduncled. Spikelets linear, 
flattened, sessile in 2 ranks. Scales lanceolate, decurrent as wing-like margins 
on the joints below. Perianth-bristles 6 to 9, downwardly barbed. Stamens 3. 
Style 2-cleft above. Achene linear-oblong, flattened, beaked with the long 
persistent style. (Etymology uncertain.) 

1. D. arundinaceum (L.) Britt. Plants 1 to 3 ft. high—Muddy borders of 
peaty ponds: e. Fresno Co.; Humboldt Co.; n. to B. C., e. to the Atlantic. 

3. ELEOCHABIS K. Br. Spike-Bush 

Annuals or chiefly perennials. Stems tufted, simple, terminating in a soli¬ 
tary spikelet not subtended by an involucre. Leaves reduced to sheaths or 
the lowest rarely blade-bearing. Spikelets several to many-flowered. Scales 
concave. Stamens 2 or 3. Perianth-bristles 3 to 9, commonly retrorsely barbed. 
Style 3-cleft and achene 3-angled, or 2-cleft and achene lenticular; base of 
the style enlarged and persistent as a tubercle on the summit of the achene. 
(Greek elos, marsh, and charis, delight.) 

Style mostly 2-cleft; achene lenticular or biconvex. 
Achene jet-black; tubercle depressed; annual.1. E. capitata. 
Achene light-brown. 

Perennial; tubercle conical, less than half as broad as the body of the achene; 
spikelet lanceolate.2. E. palustris. 

Annual; tubercle thin, deltoid, as broad or nearly as broad as the achene; 
spikelet ovate. 

Bristles often nearly twice as long as the achene.3. E. obtusa. 
Bristles to as long as the achene.4. E. monticola. 

Style 3-cleft; achene turgid or 3-angled; perennial. 
Tubercle reduced to a mere scar or very obscure.5. E. bolanderi. 
Tubercle well-developed and more or less prominent. 

Achene with several longitudinal ridges connected by a transverse lattice-work; 
spikelet flattened.6. E. acicularis. 

Achene smooth. 
Stems erect or nearly so, not rooting at tip; tubercle constricted at base or 

at least sharply defined from the achene. 
Spikelet lanceolate; scales acute.7. E. parishii. 
Spikelet oblong; scales obtuse.8. E. montana. 

Stems or some of them bending over and rooting at tip; tubercle subulate 
or narrowly pyramidal, continuous with the achene. 

9. E. rostellata. 

1. E. capitata B. Br. Stems erect, tufted, 7 to 8 in. high; spikelet ovate, 
1*4 to 2 lines long; bristles 6 (or 7), about as long as the achene; stamens 
2 or 3; achene black and shining, lenticular; tubercle white, thin and a little 
like a skull-cap.—Wet sandy soil, S. Cal.; e. U. S.; Asia, Afr., Aust. 

2. E. palustris B. & S. Common Spike-rush. Wire-grass. Fig. 132. Stems 
% to 2 ft. high, stoutish, mostly terete, sheathed at the base, leafless, creep¬ 
ing, stoloniferous; sheaths sub-truncate; rootstock stout; spikelet many- 
flowered, 6 to 14 lines long; bracts ovate-oblong to oblong-lanceolate; scales 
ovate-oblong, purplish brown with scarious margin; bristles 3, rather shorter 
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bristles x 28. 

9 or 10 longitudinal ribs connected 
by fine transverse lines; tubercle 
broad, sliort and blunt. — Moist 
places throughout Cal., but not re¬ 
ported from the deserts; all conti¬ 
nents. 

7. E. parishii Britt. Fig. 136. 
Stems 4 to 7 in. high, strongly 
striated, arising from a slender root- 
stock; spikes slender-lanceolate, 3 to 
7 lines long, dark chestnut-color; 
bristles 6 (or 7), ciliate, exceeding 
or sometimes rather shorter than the 
achene; acliene nearly plane on one 
side, convex and somewhat keeled 
on the other; tubercle narrow, short, 
somewhat like a fool’s cap.—Valley 
and mountain marshes throughout 
Cal. 

obovoid-oblong, y2 line long, obscurely triangular, with 

a 

135. Eleocharis acicularis R. & S.; a, entire 
plant x 1; b, spikelet x 5 ; c, bract x 18; 

d, achene x 18. 
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8. E. montana R. & S. Fig. 137. 
Stems 10 to 14 in. high from stoutish 
rootstocks; spikelets narrowly ob¬ 
long, 2y2 to 5 lines long; scales 
straw-color or light-brown; bristles 
5 or 6, exceeding or a little shorter 
than the achene; achene obovoid, 
flattish on one side, strongly con¬ 
vex on the other; tubercle conical, 

a b 
137. Eleocharis montana R. & S.; 

a, spikelet x 4; b. achene and 
bristles x 21. 

136. Eleocharis parishii Britt.; a, spikelet 
x 4; b, achene and bristles x 21. 

broadened at base.—S. Cal; Mendocino 
Co.; Tuolumne Co.; e. to Col., s. to S. Am. 

9. E. rostellata Torr. Walking-Sedge. 

Fig. 138. Stems from a short caudex, 1 to 
2y2 ft. high, the sterile ones bending over 
and rooting at the apex; spikelet oblong, 

3 to 5-fiowered; scales light-brown or straw-color: 
bristles 6, exceeding the achene; achene obovoid, 
obtusely triangular; tubercle stoutly subulate or 
narrowly pyramidal, half or nearly half as long 
as the achene.—Marshy meadows: coastal S. Cal.; 
Colorado and Mohave deserts. Mostly throughout 
N. Am. Var. congd6nii Jepson. Bristles equaling 
the achene; tubercle barely % as long as the 
achene.—San Francisco. 

138. a, Eleocharis rostellata 
Torr., achene and bristles x 
7. b, Yar. congdonii Jepson 

x 7. 
4. FIMBRJSTYLIS Vahl 

Annuals or perennials. Stems leafy below. Spike- 
lets umbellate or capitate, terete, subtended by a 1 to many-leaved involucre. 
Scales spirally imbricated all around, mostly deciduous. Perianth bristles 
none. Stamens 1 to 3. Style 2 to 3-cleft, its base swollen, and commonly 
tuberculate, the whole falling away from the achene at maturity. Achene 
lenticular or 3-angled. (Latin fimbriae, fringe, and stylus, style.) 

Achene triangular; tubercle more or less persistent; style glabrous; annual. 
1. F. capillaris. 

Achene flattened or biconvex; tubercle deciduous. 
Spikelets clustered; style glabrous, at least below; annual.2. F. vahlii. 
Spikelets umbellate, solitary on the rays or in the forks; style ciliate; perennial. 

3. F. thermalis. 

1. F. capillaris Gray. Fig. 139. Stems tufted, somewhat bristle-like, 2 to 
7 in. high, much exceeding the filiform leaves, and bearing 1 to 3 spikelets, 
when 3 the stem shortly forked at apex and bearing 1 spikelet in the fork; 
spikelets narrowly ovate, 1% to 2% lines long; involucral bract lanceolate- 
setaceous; achene obovoid, triangular, lightly wrinkled transversely, the 
angles somewhat thickened; tubercle small, deltoid, more or less persistent. 
—Yosemite. 
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'T'- 

139. Fimbristylis capillaris Gray; a, entire 
plant x 1; b, spikelet x 2; c, scale x 12; 

d, achene x 12. 

at base. Spikelets terete or 
somewhat battened, solitary 
or in heads, spikes or umbels, 
subtended by an involucre of 
1 to several leaves or the in¬ 
volucre wanting. Perianth 
bristles 1 to 6, barbed or ciliate 
or smooth, or none. Stamens 
2 or 3. Style 2 or 3-cleft, not 
swollen at the base, deciduous 
or its base persistent on the 
achene. Achene triangular, 
lenticular or plano-convex. 
(Latin scirpus, bulrush.) 

2. F. vahlii Link. Fig. 140. Stems 
slender, densely tufted, 1 to 4 in. 
high, longer than or equaling the fili¬ 
form leaves; spikelets in clusters, 
subtended by filiform elongated up¬ 
right bracts which exceed the cluster 
4 to 6 times; achene minute, trans¬ 
versely reticulate. — Clear Lake; 
Visalia; Ft. Yuma. Se. U. S.; S. Am. 

3. F. thermalis Wats. Fig. 141. 
Stems 1 to 2 ft. high, bearing few 
to many spikelets in a simple or com¬ 
pound umbellate cluster; leaves % 
to % as tall as the stems; spikelets 
oblong-ovate, 4 to 5 (or 7) lines long; 
style hairy; achene whitish, broadly 
obovoid, flattened, the tubercle 
linear, nearly as long, soon decidu¬ 
ous. — Margins of hot springs: 
Arrowhead Sprs., San Bernardino; 
Owens Valley. Nev. 

5. SCIRPUS L. Club-Rush. Bulrush 

Perennials or annuals. Stems leafy 
or the leaves reduced to mere sheaths 

140. Fimbristylis vahlii Link; a, entire plant x 1; 
spikelet x 2 ; c, bractlet x 10; d, achene x 15. 
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Spikelets solitary and terminal; stems low, slender.—Subgenus Isolepis. 
Annual; involucral bract present. 

Scales obtuse or merely acute.1. S. cernuus. 
Scales acute, shortly beaked, strongly keeled.2. S. carinatus. 

Perennial; involucral bract none.3. S. pauciflorus. 
Spikelets in clusters; perennial.—Subgenus Euscirpus. 

Stems low; achene longitudinally ribbed and horizontally striate.4. S. setaceus. 
Stems tall; achene not longitudinally ribbed. 

Bristles retrorsely barbed or ciliate, rarely wanting. 
Stems terete or nearly so; spikelets congested or umbellate. 

Stems leafy at base; spikelets in a sessile cluster.5. S. nevadensis. 
Stems leafless; spikelets in an umbellate or congested cluster. 

Bristles barbed. 
Achene 1 line long, nearly equaling the scale; umbels mostly 

long-rayed; very rare.6. S. validus. 
Achene (1 or) 1*4 to IV2 lines long, % to % shorter than 

the scale; umbels capitate or of a few short rays; 
very common.7. 8. acutus. 

Bristles plumose; umbels long-rayed.8. S. calif ornicus. 
Stems 3-angled. 

Stems with a single head or compact umbel, leafy below or the leaves 
mainly basal. 

Involucral bract solitary; spikelets densely capitate-clustered, the 
inflorescence apparently lateral. 

Stems very slender, leafy below; scales awn-tipped. 
9. S. americanus. 

Stems stout, leafless or mostly so; scales truncate or obtuse, 
quite awnless or with a minute point. .10. S. olneyi. 

Involucral leaves several, foliaceous; inflorescence terminal, the 
spikelets capitate, or in an umbel with unequal mostly 
short rays; leaves mainly basal. 

Awn of scale glabrous, smooth; achene plano-convex. 
11. S. campestris. 

Awn of scale minutely scabrid; achene as if trigonous, in 
reality flat on one face, carinate-convex on the 
other.12. S. fluviatilis. 

Stems bearing a panicle of irregular umbels, leafy to the top. 
Pedicels or raylets erect or spreading, bearing few to several sessile 

spikelets. 
Achenes rounded on the back; bristles 4. . .13. S. microcarpus. 
Achenes angled on the back; bristles 6.14. 8. congdonii. 

Pedicels drooping, bearing a single spikelet.15. S. lineatus. 
Bristles with the barbs pointed upward; mature heads conspicuously hairy on 

account of the elongated bristles.16. S. criniger. 

1. S. cernuus Yahl. Fig. 
142. Slender Club-Kush. 

Stems tufted, filiform or 
setaceous, 2 to 9 in. high, 
sheathed at base, the up¬ 
permost sheath often bear¬ 
ing a short slender blade; 
involucral bract 1 to 3 
lines long or almost none; 
spikelet solitary, oblong- 
ovate, 1 to 1% or 2 lines 
long; scales round-ovate, 
concave, obtuse or merely 
acute, lineate - carinate; 
style 3-cleft; achene 
brown, % line long, 

141. Fimbristylis thermalis Wats.; a, cluster of spike¬ 
lets x 1; b, scale x 5; c, achene x 5. 

obovoid, flattish on one side, convex-rounded and 
with a fine median ridge on the other, finely or 
somewhat obscurely papillate, apiculate.—Springy 
or marshy places near the coast, San Bernardino 
Valley to Humboldt Co.; n. to Ore. All continents. 

142. Scirpus cernuus 
Yahl; a, scale; b, 

achene. x 12. 
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S. CAESPITdSUS L. 
Stems naked; spikelet 
solitary; involucral 
bract present; bristles 
longer than the achene. 
—E a e Lake, Kings 
Eiver (S. dementis 
Jones). S. YOSEMITANUS 

Smiley. Stems leafy; 
bristles shorter than 
the achene (ex char.). 
—Tuolumne Mdws. 

2. S. carinatus Gray. 
D w a r f Club - Bush. 

Fig. 143. Stems tufted, 
slender, triangular, 1 
to 2 in. high, shortly 
leaved at base; invol¬ 
ucral bract 4 to 9 lines 
long; spikelet solitary, 
ovate, 1% to 2 or 3 
lines long; scales 
strongly keeled, acute, 
2 to 3-nerved on the 
sides, the midrib ex- 
current as a short 
beak; achene strongly 
triangular, globose in 
outline, light-brown, % 
line long, obscurely 
sliort-necked at base. 
— Swamps and low 
spots near the coast: Mendocino Co. to 

143. Scirpus carinatus Gray; a, entire plant x 1 
scale, dorsal and ventral views x 12; d, acliene 

San Diego Co. 

3. S. paucifldrus Lightf. Fig. 144. 
Stems striate, 3-angled, leafless, slightly 
tufted, very slender (21/4 to 4y2 in. 
high), from slender rootstocks; spike¬ 
let solitary, terminal, 2 to 3 lines long, 
without involucral bracts, few (about 
3)-flowered; scales narrow-ovate, obtus- 
ish; bristles 2 to 6, as long as the achene 
or longer; stamens 3; style 3-cleft; 
achene obovoid-oblong, rather strongly 
beaked.—San Jacinto Mts. to the S. 
Sierra Nevada. Ore. to B. C., e. to Me. 
Eur., Asia. 

4. S. setaceus L. Fig. 145. Stems 
144. Scirpus pauciflorus Lightf.; a, caespitose, 4 to 5 in. high, twice as high 
spikelet x 5; b, achene and bristles 

x 16. 

as the leaves, the horizontal rootstocks 
very slender; involucral bracts 2 to 4 
lines long; spikelets 1 or 2 in a place, 
narrow-ovate, 1% lines long; scales 
more or less dark brown with a broad 
green midvein; achenes elliptic-obovoid, 
% line long, flattish on one side, con¬ 
vex and somewhat angled on the other, 
longitudinally and rather regularly 
ribbed, finely and horizontally striate be¬ 
tween the ribs, apiculate.—Moist places, 
Humboldt Co. Eur., Asia, Afr., Austr. 
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5. S. nevadensis Wats. Fig. 
146. Stems clustered from a 
creeping rootstock, 9 to 18 in. 
high; leaves % to % height of 
the stems, % to % line wide, 
channeled, involute; spikelets 
chestnut-brown, oblong-ovate, 4 to 
10 lines long, 3 or 4 (“ to 8”) in 
a terminal sessile cluster; in- 
volucral bract narrowly linear or 
acicular, % to l3/4 in. long; scales 
ovate, obtusish, not awned; 
achenes nearly circular or round- 

ovate, hat on one face, rounded or hemispheric on the other; bristles 1 to 3, 
less than half the length of the acliene.—Moist alkaline lands, east of the 
Sierra Nevada; Nev. to Wash. 

6. S. validus Valil. Great Bulrush. Stems 3 to 8 ft. high from stout scaly 
rootstocks; basal sheaths soft, the hyaline margins soon lacerate; spikelets 
narrow-ovate, in clusters of 1 to 5, borne on the rays of a lax panicle; scales 
equaling or but little longer than the achene, roundish, ciliate, mucronate; 
bristles 4 or usually 5 or 6, retrorsely barbed, shorter than or usually slightly 
longer than the achene; style 2-cleft; achene broadly obovoid, plano-convex, 
apiculate.—Known only at a few scattered stations in Cal.: Santa Ana River; 
Russian River; Siskiyou Co. Widely distributed in N. Am. 

146. Scirpus nevadensis Wats.; a, cluster of 
spikelets x 1; b, scale x 4; c, nutlet x 4. 

7. S. acutus Muhl. Common Tule. Fig. 147. Stems arising from stout 
creeping rootstocks, terete or very obtusely trigonous above, 3 to 9 ft. high, 

leafless or with a short 
terete leaf from the upper 
basal sheath; inflorescence 
apparently lateral, 1 to 5 
in. long; involucral bract 
stout, shorter than the in¬ 
florescence; spikelets 3 to 6 
lines long, numerous, con¬ 
gested capitate, or in an 
irregular umbel with un¬ 
equal rays; scales ovate, 
ciliate, shortly awned, % to 
Vz longer than the achene; 
bristles 6, slender, re¬ 
trorsely barbellate, slightly 
shorter than or about equal¬ 
ing the achene; style 2- 
cleft; achene lenticular, 
gray, abruptly mucronate. 
— Salt and freshwater 
marshes and borders of 
lakes and streams, very 
common: Cal. to B. C., 

Newf. and Ariz. It is our estimate that originally there were in California 
about 250,000 acres of tule lands; much of this area has now been reclaimed 
to cultivation. Tule stems were used by the native tribes to build their 
balsas or small boats and to weave mats. At the present day the stems are I used for packing nursery stock for shipment, thatching hay-stacks, and as a 
source of potash. 

8. S. californicus Britt. California Bulrush. Fig. 148. Similar to S. 
acutus; umbel irregular, looser, its rays more slender, up to 4 in. long; 
spikelets dark reddish brown, cylindric or narrow-ovate, (3 or) 4 to 5 lines 
long; scales short-aristate; bristles 2, 3 or 4, ribbon-shaped, dark red, con¬ 
spicuously short-hairy or somewhat plumose.—Marshes throughout Cal.; e. 
to Fla.; S. Am. 

147. Scirpus acutus Muhl.; a, panicle of spikelets x 1; 
b, scale x 4; c, achene x 4 \ d, achene and bristles x 7. 
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148. Scirpus californicus Britt.; a, cluster of spikelets x 1; 
b, scale x 10; c, achene and bristles x 10. 

9. S. americanus 
Pers. Three Square. 

Fig. 149. Stems % to 
2 ft. high, very slen¬ 
der, triangular, some¬ 
what leafy; leaves 
short, the blade 1 to 
3 or 7% in. long; 
involucral bract soli¬ 
tary, pungent, 1 to 4 
in. long; spikelets 1 

\ to 6, oblong-ovate, 3 
$ to 7 lines long, borne 

in a single crowded 
q sessile cluster; scales 

dark brown, usually 
conspicuously tipped 
with a stout pale- 
colored awn about a 
line long; achene flat 
on one face, convex 
on the other and 
somewhat obscurely 
keeled; bristles 2 to 
6, very unequal, the 
longer about as long 
as the a c h e n e.— 
Marshy often brack¬ 
ish places, occasional 
throughout Cal.; N. 
Am., Chile. 

10. S. olneyi Gray. 
Olney Bulrush. Fig. 
150. Stems from the 
bulbous nodes of 
running rootstocks, 2 
to 5 ft. high or more, 

stout, triquetrous, sheathed at base, leafless or with a single very short leaf; 
involucral bract 1 to 1% in. long; spikelets 2 to 26 in a single crowded 
sessile cluster, oblong-ovate, 2 to 5 lines long; scales brown, elliptic, mem¬ 
branous, obtuse, glabrous or slightly ciliate; style 2-cleft; achene obovate, 
flatfish on one side, convexish on the other, beaked, smooth.—Common in 

brackish marshes. East to the Atlantic. 

149. Scirpus americanus Pers.; a, 
cluster of spikelets x 1; b, scale x 5; 

c, achene and bristles x 5. 

150. Scirpus olneyi Gray; a, cluster 
of spikelets x 1; b, scale (lower) x 
5; c, scale (upper) from a different 
plant x 5; d, achene and bristles 

x 5. 
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11. S. campestris Britt. Bull Tule. Fig. 151. 
Stems 1 to 3 ft. high, stout, acutely triangular, the 
point of junction with the slender rootstock often 
enlarged into hard woody tubers; leaves equaling 
or exceeding the stem, keeled, flat or deeply chan¬ 
neled, 2 to 4 lines wide; involucre of few unequal 
spreading foliaceous bracts 3 to 13 in. long, one 
much the longer and more erect; inflorescence 
terminal, the spikelets in clusters of 1 to 3, the 
clusters congested-capitate or commonly somewhat 
umbellate with unequal rays; rays % to 1% in. 
long; spikelets ovate or oblong-ovate, acute, 6 to 
10 lines long; scales thinly scarious, obscurely 
puberulent or subglabrous, keeled, bifid or lacerate, 
with a short soon recurved subulate awn between 
the teeth; bristles 2 to 6, minutely and retrorsely 
scabrous, shorter than the achene; style 2-cleft; 
achene round-obovate, sublenticular, obtuse or 
truncatish, slightly apiculate, dark brown, shin¬ 
ing.—Salt marshes and moist alkaline soils: 
throughout Cal.; n. to Ore., e. to N. J. 

12. S. fluviatilis Gray. Fig. 152. 
Similar to S. campestris; bract of 
the inflorescence exceedingly elon¬ 
gated; scales minutely puberulent, 
the subulate awn recurved; bristles 
exceeding the achene; achene 
brownish or drab, narrow-obovoid, 
flattish on one face, strongly 
carinate-keeled on the other, 
obscurely apiculate, shortly atten¬ 
uate at base.—Borders of lakes and 
streams: Sutter Co.; Honey Lake; 
e. to N. J. 

13. S. microcarpus Presl. Pani- 
cled Bulrush. Fig. 153. Stems 
from stout creeping rootstocks, 

stout, triangular, leafy, 2 to 5 ft. high; leaves flat, 4 to 8 lines wide; margins 
scabrid; involucre of several spreading foliaceous bracts, about 1 to 2 times 
as long as the inflorescence; spikelets 1 to 5 in terminal and axillary clusters, 
the clusters in an umbellate compound panicle; panicle large and open, the 
rays 1 to 6 in. long, the raylets % to % in. long; spikelets narrow-ovate, 
greenish or lead-colored, 1 to 2% lines long; scales ovate, membranous, with 
broad green midrib; bristles 4, barbed to the base; stamens 2; style 2-cleft; 
achene pale, plano-convex, not angled on the back, abruptly short-beaked, 
% line long.—Common along streams and in fresh-water marshes: through¬ 
out Cal.; n. to Alas., e. to Newf. 

151. Scirpus campestris 
Britt.; a, cluster of spike¬ 
lets x 1; b, scale x 3; c, 
achene x 3 ; d, achene and 

bristles x 3. 

152. Scirpus 
fluviatilis 

Gray; achene 
and bristles 

x 6. 

14. S. congdonii Britt. Similar to S. microcarpus, but panicle less diffuse, 
its rays 3 to 6, 2 to 3% in. long; spikelets densely capitate at the ends of 
the rays; style 3-cleft; bristles rather longer than the achene; achene 
oblong-obovate, hat on one face, angled on the back.—Fresno Co. and Plumas 
Co. in the Sierra Nevada. 

15. S. lineatus Michx. Stems slender, triangular, from a stout rootstock, 
densely leafy at base, less leafy above, l1/^ to 3 ft. high; leaves flat, 3 to 6 
lines wide, scabrous-margined; panicle of umbels compound, 2 to 5 in. long, 
the spikelets mostly solitary at the ends of the raylets, the very slender rays 
becoming pendulous; involucral bracts much shorter than the inflorescence; 
spikelets reddish brown, short-cylindric, . (2 or) 4 to 6 lines long; scales 
ovate or oblong, short-awned, membranous with a green midvein; bristles 6, 
weak, entangled, smooth, equaling or exceeding the scales; stamens 3; style 
3-cleft; achene obovoid, flat on one face; convex-ridged on the other, short- 
beaked, % line long.—Dry hills, Siskiyou Co. Ore. to the Atlantic. 
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16. S. criniger Gray. 
Fig. 154. Stems % to 
3 ft. high, triangular 
and striate; leaves 
1 to 4 in. long, 1% 
to 2 y2 lines wide; 
spikelets 9 to 18, 5 to 
7 lines long, con¬ 
gested in a sessile 
head; filaments slen¬ 
der, much exserted 
and exceeding the 6 
very long bristles; 
style 3-cleft; achene 
oblong, sulcate-trian- 
gular, shortly beaked, 
1 line long. — High 
mountains, 7000 to 
8 0 0 0 ft., Sierra 
Nevada, n. to Siski¬ 
you Co., thence s. to 
Mendocino Co. Also 
sw. Ore. 

6. ERIOPHORUM L. 

Cotton-Sedge 

Bog perennials with 
triangular or nearly 
terete stems from 
creeping rootstocks. 
Leaves linear or the 
uppermost reduced to 
sheaths. Spikelets 
terminal on a leafy 
or naked stem, soli¬ 
tary or clustered or 
umbellate, subtended 
by an involucre of 
leaf-like bracts or 
none. Scales mem¬ 

branous, 1 to 5-nerved. Perianth-bristles numerous, filiform, silky-white, 
becoming greatly elongated in fruit. Stamens 1 to 3. Style very slender 
and elongated, 3-cleft. Achene trian¬ 
gular. (Greek erion, wool, phoros, 
bearing, referring to the woolly 
heads.) 

153. Scirpus microcarpus Presl; a, panicle x V2 ; b, spikelet 
x 6; c, scale x 9 ; d, achene and bristles x 9. 

154. Scirpus criniger Gray; a, head 
of flowers x 1; b, achene and 

bristles x 3. 
155. Eriophorum gracile Koch var. cauria- 
num Fer.; cluster of spikelets in fruit x 1. 
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1. E. gracile Koch. Slender Cotton-Sedge. Stems subterete, weak and 
very slender, 1 to 2 ft. high, with one or more erect, very narrow, triangular- 
channeled leaves; involucre of a single erect colored bract much shorter 
than the inflorescence; rays 4 to 6 lines long, slightly nodding, roughish- 
puberulent; spikelets 2 to 5, oblong, 3 to 4 lines long; scales lead-color or 
blackish; perianth bristles 6 to 7 lines long in fruit.—Cold swamps, San Fran¬ 
cisco and Sonoma Co. northward. Boreal regions around the earth. Yar. 
CAURIanum Fer. Fig. 155. Scales straw-color or brownish.—Northern Sierra 
Nevada and n. 

7. HEMICARPHA Nees & Arn. 

Dwarf tufted annuals, with almost 
filiform stems and leaves. Spikelets 
small, terminal, terete, solitary or clus¬ 
tered, subtended by a 1 to 3-leaved in¬ 
volucre. Scales enclosing a minute 
hyaline bractlet between the flower and 
the axis of the spikelet. Perianth none. 
Stamen 1. Style 2-cleft. Achene sub- 
terete. (Greek hemi, half, and karphos, 
chaff, in reference to the inner bractlet.) 

Scales spreading only at the tip or erect, little 
exceeding the achenes...l. H. micrantha. 

Scales spreading, 2 to 3 times as long as the 
achenes.2. H. occidentalis. 

1. H. micrantha (Vahl) Pax. Fig. 
156. Stems % to 1% in. high, sheathed 
at base with 1 or 2 short filiform leaves: 
involucral bract % to 6 lines long: 
spikelets 1 to 3, ovate, reddish-brown, 
1 to 1% lines long; scales cuneate- 
obovate, short-acuminate and slightly 
spreading at the tip or erect, little 
longer than the (% line long) achene; 

achene.—San Diego 

156. Hemicarpha micrantha Pax; a, 
entire plant x 1; b, spikelet x 7; c, 

scale x 18; d, achene x 18. 

bractlet adherent to the 
Co. and Sierra Nevada foothills; Wash. e. to 
the Atlantic; S. Am. Yar. aristulata Cov. 
Stems 4 to 8 in. high; spikelets conspicuously 
squarrose by reason of the abruptly attenuate 
scales; achene black.—Great Plains region; also 
Wash, and Cal. 

2. H. occidentalis Gray. Fig. 157. Similar; 
stems 1 to 2 in. high; spikelets greenish, broadly 
ovate; scale % to 1 line long, its body oblong or 
lanceolate, 3 or 4-nerved, abruptly tapering into 
a spreading awn-like tip 1 to 1% times as long; 
bractlet not adherent to the achene; achene 
brownish, narrow-obovoid, somewhat flattened. 
—Middle altitudes: cismontane S. Cal.; Sierra 
Nevada. N. to Wash. 

8. SCHOENUS L. 

Mostly perennials with rush-like tufted rigid 
stems. Leaves semi-terete, basal, the sheaths 
dark-colored. Spikelets 1 to 6-flowered, aggre¬ 
gated in a terminal cluster. Scales in 2 ranks, 
the lower ones empty, the upper with perfect 
or pistillate flowers, the uppermost with stami- 
nate flowers or empty. Perianth of 3 to 6 plu¬ 
mose or smooth bristles or none. Stamens 
usually 3. Style-branches 3. Achene 3-angled, 
without a tubercle. (Greek sclioinos, a rush.) 

d 

157. Hemicarpha occidentalis 
Gray; a, habit x 1; b, spike¬ 

let x 8; c, scale x 18; d, 
achene x 18. 
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1. S. nigricans L. Black Galingale. Fig. 
158. Perennial; stems 10 to 20 in. high, sur¬ 
passing the erect rigid pungent leaves; heads 
5 to 7 lines high, dark chestnut-color; spike- 
lets flattened; bristles naked in our form; 
achene white.—Alkaline soil: Lone Pine 
Canon, Cajon Pass; Arrowhead Sprs.; Death 
Valley; Nev., Tex., Fla., Eur., Afr., Asia. 

9. CLADIUM P. Br. Saw-Grass 

Very tall leafy perennials. Stems terete 
(in onrs), from stout rootstocks. Leaves 

a> much elongated, serrate on the margin and 
folded on the midrib so as to be channeled 
above. Spikelets small, few-flowered, borne 

in terminal and lateral compound panicles and consisting of several loosely 
imbricated scales; lower scale empty, the middle one or two bearing stami- 
nate flowers, the upper one usually perfect and fertile. Stamens in ours 2. 
Style 2 or 3-cleft, deciduous. Achene ovoid or globose, without tubercle. 
(Diminutive of Greek klados, a branch, referring to the branched inflor¬ 
escence.) 

158. Schoenus nigricans L. 
cluster of spikelets x 1; 

b, achene x 5. 

1. C. mariscus R. Br. Stems numerous, stout, 6 to 10 ft. high, forming 
very dense and heavy hummocks; leaves 4 to 7 ft. long, 4 to 5 lines broad; 
panicles diffuse, drooping, the lateral ones 4 to 8 in number, from the axils of 
short sheathing leaves; spikelets narrowly oblong, 2 lines long, in clusters of 
2 or 3; achene brown, cylindric-ovate, 1 to 1% lines long.—Moist ground: 
s. bases San Gabriel and San Bernardino mountains; Inyo Co. S. Nev. All 
continents. 

10. RYNCHOSPORA Vahl 

Chiefly perennials with erect more or less leafy and triangular stems from 
rootstocks. Spikelets ovate, globular, or fusiform, variously clustered; scales 
plane or a little concave, not keeled, the uppermost subtending imperfect 
flowers. Perianth of 1 to 20 bristles. Stamens commonly 3 (in ours usually 2.) 
Style 2-cleft. Achene lenticular or globular, crowned by the persistent base 
of the style. (Greek ryncos, snout, and spora, seed.) 

1. R. alba Vahl. White-beak Rush. Perennial; stems almost filiform, % 
to 2 ft. high; leaves narrowly linear or almost bristle-like; spikelets disposed 
in a head-like terminal corymb (and usually 1 or 2 lateral ones), white or 
whitish, becoming tawny with age, perfecting only a single flower; bristles 
9 to 12 (or 20); tubercle flattened, triangular-subulate, nearly as long as the 
achene.—Bogs, Mendocino Co. N. Am., Eur., Asia. 

11. CAREXL. Sedge 

By K. K. Mackenzie 

Grass-like sedges, perennial by rootstocks. Culms (stems) mostly trian¬ 
gular, often strongly phyllopodic (leafy at base) or aphyllopodic (not leafy 
at base). Leaves 3-ranked, the upper (bracts) elongate or short, and subtend¬ 
ing the spikes of flowers or wanting. Flowers monoecious or sometimes 
dioecious. Spikes 1 to many, either wholly pistillate, wholly staminate, 
androgynous or gynaecandrous, sessile or peduncled, the base of the peduncle 
often with a perigynium-like or spathe-like organ (clado-prophyllum) sur¬ 
rounding it. Perianth none. Stamens 3 (or rarely 2). Achene 3-angled, 
lenticular or plano-convex, completely enclosed by the sac-like perigynium. 
(The Latin name.) 

A. Spike one, androgynous, bractless; perigynia glabrous, beaked, the beak 
with closed suture at apex dorsally. 

Achenes triangular; stigmas 3, rarely 2. 
Pistillate scales persistent; perigynia inflated, sessile, not becoming reflexed. 

1. Inflatae. 
Pistillate .scales deciduous; perigynia not inflated, stipitate, at least the lower reflexed 

at maturity.2. Athrochlaenae. 

Achenes lenticular; stigmas 2.3. Capitatae. 
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B. Spikes one to many; if one, not as in A. 

1. Achenes lenticular and stigmas 2; lateral spikes sessile; terminal spike partly pistillate, 
or if staminate the lateral spikes short or heads dioecious. 

Perigynia not white-puncticulate. 
Rootstocks long-creeping, the culms arising singly or few together; perigynia with 

beak obliquely cut, at most bidentulate. 
Spikes densely aggregated into a globose or ovoid head, appearing like one spike. 

4. FOETIDAE. 
Spikes, at least the lower, distinct.5. Divisae. 

Cespitose or rootstocks short-creeping; perigynia with beak obliquely cut to deeply 
bidentate. 

Spikes androgynous (i. e., staminate flowers uppermost). 
Perigynia abruptly contracted into the beak. 

Spikes few (usually 10 or less) ; perigynia green or tinged with reddish- 
brown .6. Muhlenbergianae. 

Spikes numerous; perigynia yellowish or brownish at flowering. 
Perigynia yellowish; opaque part of leaf-sheath usually trans¬ 

versely rugulose.7. Multiflorae. 
Perigynia brownish; opaque part of leaf-sheath not transversely 

rugulose.8. Paniculatae. 
Perigynia tapering into the beak.9. Stenorhynchae. 

Spikes gynaecandrous (i. e., pistillate flowers uppermost). 
Perigynia at most thin-edged. 

Perigynia spreading or ascending at maturity.10. Stellulatae. 
Perigynia appressed.11. Dewetanae. 

Perigynia narrowly to broadly wing-margined.12. Ovales. 
Perigynia white-puncticulate.13. Canescentes. 

2. Achenes triangular and stigmas 3, or lenticular and stigmas 2; if lenticular, lower 
lateral spikes conspicuously peduncled, or terminal spike staminate 

and lateral spikes elongated. 

Staminate and pistillate spikes on different culms; stigmas 3, short.17. Scirpinae. 
Staminate and pistillate spikes on the same culms. 

Spike solitary. 
Perigynia many-nerved, rounded and beakless at apex; stigmas 3, short. 

14. POIiYTRIOHOIDEAE. 
Perigynia 2-keeled, not rounded at apex, beakless or beaked. 

Perigynia glabrous; stigmas 3, elongated.15. Firmiculmes. 
Perigynia pubescent or puberulent; stigmas 3.16. Filifoliae. 

Spikes more than one. 
Perigynia closely enveloping the achene, strongly tapering at base, pubescent or 

puberulent; bracts sheathless or nearly so; stigmas normally 3, long. . 
18. Montanae. 

Perigynia not as above; or if so, at least the lowest bract strongly sheathing. 
Bracts (at least lowest) long-sheathing, more or less purplish-tinged, the 

blades absent or rudimentary; stigmas 3, early deciduous. 
19. Digitatae. 

Lowest bract sheathless or long-sheathing; if long-sheathing its blade well- 
developed. 

Lowest bract strongly sheathing; perigynia never strongly bidentate 
with stiff teeth. 

Achenes lenticular; stigmas 2.20. Bicolores. 
Achenes triangular; stigmas 3. 

Scales greenish or light reddish-brown or purplish-tinged. 
Rootstocks long-creeping; scales purplish-tinged. 

21. Panioeae. 
Rootstocks not long-creeping; scales greenish to reddish- 

brown tinged. 
Perigynia glabrous or hispidulous; leaves not pubes¬ 

cent. 
Pistillate spikes erect on stiff peduncles. 

22. Laxiflorae. 
Pistillate spikes slender on slender peduncles, 

the lower drooping.24. Debiles. 
Perigynia or leaves or both strongly pubescent. 

23. Triquetrae. 
Scales dark reddish-brown to blackish tinged. . .25. Frigidae. 

Lowest bract sheathless or sheathing; if sheathing, perigynia strongly 
bidentate with stiff teeth. 

Perigynia or leaves or both pubescent; stigmas 3.31. Hirtae. 
Neither perigynia nor leaves pubescent. 

Style jointed with the achene, deciduous. 
Achenes triangular; stigmas 3. 

Lowest bract sheathless. 
Pistillate spikes narrowly cylindric, elongated; 

perigynia not bidentate. 
26. Anomalae. 

Pistillate spikes ovoid, oblong or linear; peri¬ 
gynia bidentate or entire. 

27. Atratak. 
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Lowest bract sheathing; perigynia bidentate. 
32. Extensa®. 

Achenes lenticular; stigmas 2. 
Achenes constricted in the middle; scales sharp- 

pointed, three-nerved.. 29. Cryptocarpae. 
Achenes not constricted in the middle..28. Acutae. 

Style persistent, continuous with the achene. 
Perigynia nerveless, except for the marginal nerves; 

stigmas 3.30. Traohychlaenae. 
Perigynia several to many-nerved. 

Perigynia coarsely ribbed; stigmas 3 or 2. 
33. PHYSOCARPAE. 

Perigynia finely and closely ribbed; stigmas 3. . . . 
34. PSEUDO-CYPEREAE. 

1. Inflatae. 
Pistillate scales 1-nerved; perigynia ovoid, inflated, tapering at apex; staminate part of 

spike scarcely conspicuous; achenes 1.25 to 1.5 mm. long.1. G. engelmannii. 
Pistillate scales 3-nerved; perigynia broadly ovoid, strongly inflated, abruptly minutely- 

beaked; staminate part of spike conspicuous; achenes 2 mm. long. .2. C. breweri. 

2. AthrocUaenae. 
Represented by one species in our range.3. G. nigricans. 

Represented by one species 

3. Capitatae. 
4. G. capitata. 

4. Foetidae. 
Represented by one species in our range. 5. C. vernacula. 

5. Divisae. 
Rootstocks, slender, light-brownish; culms obtusely triangular, normally smooth. 

6. G. douglasii. 
Rootstocks stout; culms acutely triangular, normally rough above. 

Perigynia chestnut, thick, the beak about one-fifth as long as the body. .7. G. simulata. 
Perigynia blackish in age, the beak one-third to one-half as long as the body. 

Scales very dark chestnut-brown, shining; perigynia 3.5 to 4.5 mm. long, polished, 
scarcely hyaline at orifice.8. G. pansa. 

Scales lighter colored, dull; perigynia 3 to 4 mm. long, dull, strongly hyaline 
at orifice.9. G. praegracilis. 

6. Muhlenbergianae. 
Densely cespitose; head orbicular or oblong-ovoid.10. G. hoodii. 
Rootstocks elongate; head linear, interrupted.11. G. tumulicola. 

7. Multiilorae. 
Scales strongly hyaline-margined; sheaths normally not cross-rugulose. 

Perigynia lanceolate-ovate, sharp-margined to base, membranaceous, straw-colored. . . 
12. G. stenoptera. 

Perigynia ovate, truncate at base, short-beaked, sharp-margined above, not mem¬ 
branaceous, brownish-black at maturity.13. G. alma. 

Scales not strongly hyaline-margined; sheaths normally more or less cross-rugulose; peri¬ 
gynia straw-colored, yellowish or tawny at maturity, sharp-margined to base. 

Perigynia 3.5 to 4.5 mm. long, the beak much shorter than the body; pistillate scales 
(except lowest) acute or cuspidate. 

Ligule conspicuous, as long as wide; scales brownish-tinged; perigynia strongly 
nerved ventrally.14. C. densa. 

Ligule very short; scales reddish-brown tinged. 
Perigynia flat and nerveless or nearly so ventrally, the body sparingly ser¬ 

rulate above, contracted into a beak.15. G. vicaria. 
Perigynia low-convex and strongly nerved ventrally, the body strongly ser¬ 

rulate above, abruptly contracted into a beak. .16. G. breviligulata. 
Perigynia 2.25 to 3.25 mm. long, the beak about length of the body; pistillate scales 

strongly awned.17. G. dudleyi. 

8. Paniculatae. 
Leaf-blades 1.25 mm. wide; head little interrupted; perigynia 2 to 2.75 mm. long, shin¬ 

ing, not concealed by the scales.18. G. diandra. 
Leaf-blades 2.5 to 6 mm. wide; head interrupted, compound; perigynia 3 to 4 mm. long, 

dull, concealed by the scales.19. C. cusickii. 

9. Stenorhynchae. 
Perigynia 3 to 4 mm. long, the beak much shorter than the body; scales strongly dark- 

tinged. 
Leaves clustered at base; sheaths not green and white mottled dorsally; culms 

slender.20. G. jonesii. 



SEDGE FAMILY 161 

Leaves not clustered at base, the lower blades much reduced; sheaths green and 
white mottled dorsally; culms stout.21. G. nervina. 

Perigynia 4 to 6 mm. long, the beak about length of body; scales not or scarcely dark 
tinged. .....22. G. stipntd. 

10. Stellulatae. 

Spikes more or less widely separate, not brownish-black. 
Body of perigynium broadest near middle; beak with few weak serrulations. 

23. G. laeviculmis. 
Body of perigynium broadest near base; beak strongly serrulate. 

Beak of perigynium bluntly bidentate, ^4 to % length of body, the ventral 
suture obsolete or inconspicuous; scale obtuse, % length of body _ of 
perigynium.24. G. interior. 

Beak of perigynium sharply bidentate, the ventral suture conspicuous. 
Beak of perigynium chestnut-brown tipped; culms obtusely triangular; pis¬ 

tillate scales obtuse or obtusish, chestnut-brown tinged with broad 
shining margins and apex, rounded and not keeled, the midvein 
obscure at apex. 

Spikes widely separate, the terminal long-clavate; perigynia 3.5 to 4 
mm. long.25. G. ormantha. 

Spikes approximate, the terminal short-clavate; perigynia 3.75 to 4.5 
mm. long.26. G. phyllomanica. 

Beak of perigynium reddish-brown tipped; culms sharply triangular; pistil¬ 
late scales obtusish to cuspidate, yellowish-brown tinged, the mar¬ 
gins and apex narrow, opaque or dull whitish, keeled with the 
sharp midvein which is prominent to apex. .... .27. G. angustior. 

Spikes 3 to 5 in a small (6 to 10 mm. long), densely capitate, brownish-black head. 
28. G. illota. 

11. Deweyanae. 

Perigynia shallowly bidentate, 3.5 to 4 mm. long, the beak about y3 length of body. 
29. G. leptopoda. 

Perigynia deeply bidentate, 4 to 4.5 mm. long, the beak about Vz length of body. 
30. G. bolanderi. 

12. Ovales. 

Sheaths green-striate opposite blades, except at mouth.31. G. feta. 
Sheaths white-hyaline opposite blades. 

Sheaths strongly prolonged upward at mouth opposite blade in a very membranaceous 
appendage; perigynia and scales greenish.32. G. fracta. 

Upper sheaths (at least) concave or truncate at mouth opposite blades. 
Beak of perigynium flat and serrulate to the usually strongly bidentate tip. 

Perigynia 3.5 to 5 mm. long, 2 to 3 mm. wide. 
Perigynia thin with margins conspicuously wrinkled dorsally; culms 1 

to 4 dm. high; spikes ovoid, densely capitate. 
33. G. straminiformis. 

Perigynia thick with margins not wrinkled dorsally; culms 3 to 9 dm. 
high; spikes oblong in an oblong head. . . .34. G. multicostata. 

Perigynia 3 to 3.5 mm. long, 1 to 1.5 mm. wide.35. G. subfusca. 
Beak of perigynium terete toward apex, the upper 1 to 3 mm. smooth or nearly so. 

Perigynia appressed, nearly or entirely covered by scales, the beaks not 
conspicuous in the spikes. 

Culms slender; spikes in a flexuous nodding head.36. G. praticola. 
Culms stiff; spikes approximate in an erect head. 

Culms 1 to 6 dm. high, the leaves not bunched near base; blades 2 
to 3 mm. wide, flat; beak of perigynium not hyaline at 
orifice...37. G. tracyi. 

Culms 1 to 3 dm. high, in large tufts, the leaves bunched near 
base; blades 1.5 to 2 mm. wide, more or less involute; 
perigynium beak hyaline at orifice. 

Perigynia oblong-ovate, rather strongly margined. 
38. C. phaeocephath. 

Perigynia linear-lanceolate, very narrowly margined, boat¬ 
shaped.39. C. leporinella. 

Upper part of perigynia conspicuous in the spikes, not covered by scales. 
Perigynia lanceolate, 5.5 to 8.5 mm. in length, 3 to 5 times as long 

as wide. 
Spikes about three, not capitate; scales little more than % length 

of perigynia.40. G. davyi. 
Spikes 6 to 12, capitate; scales equaling bodies of perigynia. 

41. G. specified. 
Perigynia ovate or if lanceolate shorter than 5.5 mm. in length. 

Lower bracts leaflet-like, much exceeding head. 
Perigynia with the beak ferruginous at orifice, bidentate; 

lowest bract appearing like a continuation of the 
culm.42. C. unilateralis. 

Perigynia with the beak hyaline at orifice, bidentulate; lowest 
bract not appearing like a continuation of the culm 

43. C. athrostachya. 
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Lower bracts scale-like, much shorter than or slightly exceeding 
head. 

Perigynia with membranaceous or submembranaceous walls. 
Perigynia thin and flat save where distended by achene. 

Perigynia 3.5 to 5 mm. long; culms slender. 
44. C. festivella. 

Perigynia 4.5 to 6 mm. long; culms low, ascending 
or decumbent.45. G. nubicola. 

Perigynia strongly plano-convex at maturity. 
Perigynia nerveless ventrally or with impressed 

nerves.46. C. pachystachya. 
Perigynia with conspicuously raised nerves on inner 

face. 
Perigynia conspicuously hyaline-tipped; spikes 

densely capitate.47. G. abrupta. 
Perigynia reddish-tipped; spikes more or less 

strongly separate. .48. G. mariposana 
Perigynia with thick, firm walls. 

Perigynia very small (2.25 to 3.5 mm. long). 
Margins of perigynia entire (or very obscurely sub- 

serrulate) .49. C. Integra. 
Margins of perigynia strongly serrulate. 

50. G. teneraeformis. 
Perigynia longer (3.5 mm. long or more). 

Lower bracts (at least) strongly amplectant; beaks 
of perigynia and scales little reddish-tinged. 

51. G. amplectens. 
Bracts not amplectant; beaks of perigynia and scales 

strongly reddish-tinged. 
Perigynia strongly nerved ventrally, the nerves 

prominent; scales with sharply de¬ 
fined midvein. 

Sterile shoots not conspicuous; lower 
bladeless sheaths short; calms 
slender; scales mostly acute, 
reddish-brown.. 52. G. harfordii. 

Sterile shoots numerous, elongate; lower 
bladeless sheaths very long; 
culms very slender; scales cus¬ 
pidate or short-awned, yellowish- 
brown.53. G. montereyensis. 

Perigynia nerveless or very obscurely nerved 
ventrally. 

Perigynia with a few raised nerves dor- 
sally ; coastal species. 

Spikes strongly capitate; leaf-blades 
averaging 2.5 to 3 mm. 
wide; culms 3.5 to 12 dm. 
high. . .54. G. sub-bracteata. 

Spikes not capitate, the head slender; 
leaf-blades averaging 1.5 to 
2 mm. wide; culms 1 to 6 
dm. high. . .55. G. gracilior. 

Perigynia many-striate or with impressed 
nerves dorsally; species of the 
Sierra Nevada. 

Spikes not few-flowered; clums slen¬ 
der ; leaves not clustered, 
the blades long. 

56. G. pachycarpa. 
Spikes 6 to 12-flowered; culms stiff; 

leaves clustered, the blades 
short. . .57. C. paucifructus. 

r 13. Canescentes. 
Spikes androgynous; perigynia unequally biconvex.58. G. disperma. 
Spikes gynaecandrous; perigynia plano-convex. 

Perigynia broadest near middle, short-beaked, smooth or little roughened. 
59. C. canescens. 

Perigynia ovate, broadest near the base; beak conspicuous, strongly serrulate. 
60. G. arcta. 

14. Polytrichoideae. 
Represented by one species.61. G. leptalea. 

15. Firmiculmes. 
Not stoloniferous; culms smooth, terete; leaf-blades 1.5 mm. wide; bracts long-awned. . . . 

62. G. multicaulis. 
Stoloniferous; culms very rough, triangular; leaf-blades 2 to 3.5 mm. wide; bracts not 

long-cuspidate.63. G. geyeri. 
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16. Filifoliae. 
Represented by one species in our range.64. G. exserta. 

17. Scirpinae. 
Represented by one species in our range.65. C. gigas. 

18. Montanae. 
Basal spikes not developed.66. C. inops. 
Basal spikes present. 

Perigynia finely many-ribbed as well as strongly 2-keeled. 
Scales purplish-tinged, obtuse to cuspidate; body of perigynium globose; stami- 

nate spikes many-flowered; basal pistillate spikes on elongated very 
slender peduncles.67. G. globosa. 

Scales reddish-brown tinged, cuspidate or long-awned; body of perigynium oval; 
staminate spikes few-flowered; basal pistillate spikes on short, erect 
peduncles.68. G. brainerdii. 

Perigynia strongly 2-keeled, otherwise nerveless. 
Bract of lowest non-basal pistillate spike leaflet-like, exceeding culms, if at all 

colored, purplish-brown tinged at base. 
Perigynia 2.5 to 3 mm. long, the beak 0.25 to 0.75 mm. long, shallowly 

bidentate.69. G. brevipes. 
Perigynia 3 to 4.5 mm. long, the beak 0.75 to 1.50 mm. long, bidentate. 

70. G. rossii. 
Bract of lowest non-basal pistillate spike squamiform and shorter than culm or, 

if longer, auriculate and strongly reddish-brown tinged at base. 
71. G. brevicaulis. 

19. Digitatae. 
Represented by one species in our range.72. G. concinnoides. 

20. Bicolores. 
Perigynia short-tapering at apex, straw-colored, 2.5 to 3.75 mm. long; achenes strongly 

apiculate.73. C. salinaeformis. 
Perigynia rounded or truncate at apex, orange-colored or white-pulverulent, smaller; 

achenes minutely apiculate. 
Mature perigynia whitish, ellipsoidal, not fleshy or translucent, rather obscurely 

ribbed; scales appressed.74. O. hassei. 
Mature perigynia orange or brownish, broader, fleshy or translucent, strongly ribbed; 

scales divaricate at maturity.75. G. aurea. 

21. Paniceae. 
Perigynia beakless or nearly so; bract sheaths short; plant glaucous; leaf-blades narrow, 

involute.76. G. livida. 
Perigynia strongly beaked; bract sheaths long; plant not glaucous; leaf-blades broad, flat. . 

77. G. californica. 

22. Laxiflorae. 

Represented by one species in our range.78. C. hendersonii 

23. Triquetrae. 
Lowest bract sheathless or very short-sheathing; perigynia glabrous, strongly ribbed or 

nerved. 
Perigynia ovoid, 3.5 to 4.25 mm. long, abruptly short-beaked, the sides several- 

nerved.79. G. jlaccifolia. 
Perigynia ovoid-lanceolate, 3.75 to 5 mm. long, tapering into the beak, the sides 

strongly ribbed.80. G. whitneyi. 
Lowest bract long-sheathing; perigynia hairy, faintly nerved or nerveless. 

Leaf-blades hairy; pistillate spikes oblong or short-oblong, the upper approximate. 
Perigynia 4 to 5 mm. long, round-tapering at base, finely many-nerved. 

81. G. gynodynama. 
Perigynia 3.5 to 4 mm. long, tapering at base, 2-keeled, obscurely striate. 

82. G. hirtissima. 
Leaf-blades not hairy; pistillate spikes linear, widely separate.83. G. triquetra. 

24. Debiles. I Represented by one species in our range.84. G. mendocinensis. 

25. Frigidae. 
Perigynia triangular or slightly flattened, the beak bidentulate; scales obtusish, the mid¬ 

vein not prominent at apex. 
Spikes widely separate, the staminate one strongly overtopping the uppermost pis¬ 

tillate one; perigynia triangular, 3.5 mm. long or less.85. G. lemmonii. 
Uppermost pistillate spikes bunched, little exceeded by the staminate one; perigynia 

compressed-triangular, longer. 
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Pistillate spikes oblong; scales reddish-brown.86. C. luzulina. 
Pistillate spikes linear-oblong; scales dark-tinged.87. G. ablata. 

Perigynia strongly flattened, the beak bidentate; scales sharp-pointed with midvein promi¬ 
nent to apex. 

Perigynia glabrous; scales smooth; bract sheaths strongly enlarged upward; leaf- 
blades very leathery.88. G. luzulaefolia. 

Perigynia sparsely hairy; scales more or less hairy; bract sheaths scarcely enlarged 
upward; leaf-blades not leathery.89. G. fissuricola. 

26. Anomalae. 
Represented by one species in our range.90. G. amplifolia. 

27. Atratae. 
Terminal spike staminate or sometimes with perigynia in the middle. 

Basal sheaths not filamentose. 
Culms few-leaved, strongly aphyllopodic.91. G. spectabilis. 
Culms many-leaved, clothed at base with dried-up leaves of previous year. 

92. G. raynoldsii. 
Basal sheaths filamentose.93. G. bifida. 

Terminal spike gynaecandrous, i. e., the terminal flowers pistillate. 
Culms aphyllopodic, strongly purplish-red at base, the lower sheaths filamentose. 

94. G. buxbaumii. 
Culms phyllopodic. 

Spikes 3 to 5, not oblong-cylindric; perigynia walls not papery; perigynia 2.5 to 
4.5 mm. long, nerveless or obscurely nerved on face, dull green to 
brownish-black. 

Perigynia not papillate-roughened. 
Spikes contiguous, sessile or nearly so, forming a dense head; scales 

lanceolate, strongly exceeding perigynia; culms stiff, erect.. 
95. G. helleri. 

Lower spike or spikes more or less peduncled, usually distant, erect or 
nodding; scales wider, shorter than or about equaling peri¬ 
gynia ; culms more slender. 

Scales with midvein largely obsolete; mature perigynia 3.5 to 4.5 
mm. long, as wide or wider on either side than achene, 
the latter on stipe of nearly its own length; sheaths not 
purplish-tinged ventrally.96. G. epapillosa. 

Scales with prominent midvein; mature perigynia 3.5 mm. long, 
narrower on either side than achene, the latter much 
lbnger than its stipe; sheaths normally purplish-tinged 
ventrally.97. G. heteroneura. 

Perigynia papillate-roughened, especially on upper margins.98. G. albo-nigra. 
Spikes 6 to 10, oblong-cylindric; perigynia 5 mm. long, lightly 3-nerved, light 

green, the walls papery; scales much shorter than perigynia. 
99. G. mertensii. 

28. Acutae. 
A. Flowering culms arising erom the center of previous year’s tuft of leaves 

AND SURROUNDED AT BASE WITH DRIED-UP LEAVES OF PREVIOUS YEAR. 

1. Lower sheaths of flowering culms not breaking and becoming filamentose. 

Strongly stoloniferous, the culms arising one to few together, low; lowest bract normally 
much shorter than inflorescence; scales with obsolete or slender midvein. 

Dried first year leaf-blades at base of fertile culms stiff, rigid and conspicuous, con¬ 
cealing the culms; fertile culm leaves all blade-bearing, the lower sheaths 
not purplish or hispidulous dorsally.100. C. scopulorum. 

Dried first year leaf-blades at base of fertile culms much desiccated, not stiff, rigid or 
conspicuous, and not concealing the culms; lowest fertile culm leaves not 
blade-bearing, the lower sheaths purplish and more or less strongly his¬ 
pidulous dorsally.101. G. gymnoclada. 

Culms taller, less stiff, in larger clumps; lowest bract equaling or exceeding inflorescence; 
scales with slender midvein or broader light colored center. 

Perigynia strongly nerved ventrally, the nerves raised. 
Perigynia coriaceous, sessile or nearly so, the beak bidentate; strongly stolonif¬ 

erous.102. C. nebraskensis. 
Perigynia membranaceous, more or less slenderly stipitate, the beak entire; 

cespitose. 
Perigynia substipitate, orbicular, minutely papillate-roughened; scales decid¬ 

uous.103. C. paucicostata. 
Perigynia strongly stipitate, ovate. 

Perigynia yellowish-green, ribbed, papillate-roughened; scales deciduous. 
104. C. hindsii. 

Perigynia light green or in age glaucous green, nerved, very minutely 
granular; scales long persistent.105. C. kelloggii. 

Perigynia nerveless ventrally or with obscure impressed nerves. 
Sheaths colored ventrally at mouth; lower pistillate spikes cernuous or sub- 

cernuous on long peduncles; scales in age whitened at tip. 
106. C. sitchensis. 

Sheaths not colored ventrally at mouth; lower pistillate spikes not nodding; 
scales not whitened at tip.107. G. aquatilis. 
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2. Lower or middle sheaths of flowering culms breaking and becoming filamentose. 

Beak of perigynium bidentate, hispidulous between teeth; scales strongly rough-awned. . . . 
108. G. barbarae. 

Beak of perigynium entire or emarginate, not hispidulous between teeth; scales not rough- 
awned. 

Lower culm sheaths strongly yellowish-brown tinged, sharply keeled; culms stout,- the 
leaf-blades 6 to 12 mm. wide.109. C. schottii. 

Lower culm sheaths purplish-tinged, not sharply keeled; culms more slender, the 
leaf blades narrower.110. G. senta. 

B. Some or all of the flowering culms arising laterally and not enveloped ai 
BASE BY PREVIOUS YEAR’S TUFT OF LEAVES. 

Culms very densely cespitose, forming dense stools; lowest sheaths strongly filamentose; 
lowest bract little developed, usually much exceeded by inflorescence. 

111. G. nudata. 
Culm much less densely cespitose, forming beds, conspicuously stoloniferous; lowest bract 

well-developed, from somewhat shorter than to exceeding inflorescence. 
Perigynia orbicular or nearly so.112. G. eurycarpa. 
Perigynia oblanceolate.....113. G. oxycarpa. 

29. Cryptocarpae. 

Perigynia dull, straw-colored or light brown, slightly granular; lower sheaths of sterile 
shoots not filamentose.114. G. lyngbyei. 

Perigynia shining, brown, smooth; lower sheaths of sterile shoots strongly filamentose.... 
115. G. obnupta. 

30. Trachychlaenae. 

Represented by one species in our range.116. G. spissa. 

31. Hirtae. 

Beak of perigynium obliquely cut, shallowly bidentate at maturity; foliage pubescent; stam- 
inate scales long-ciliate..117. C. yosemitana. 

Beak of perigynium deeply bidentate; staminate scales at most erose. 
Foliage not pubescent; teeth of perigynium beak short. 

Lowest bract strongly sheathing; fertile culms phyllopodic with many leaves, 
the sheaths not breaking and becoming filamentose. .118. G. oregonensis. 

Lowest bract not sheathing; fertile culms aphyllopodic with few leaves, the 
sheaths breaking and becoming filamentose.119. G. lanuginosa. 

Sheaths and under surface of leaf-blades hairy; teeth of perigynium beak conspicu¬ 
ous.120. G. sheldonii. 

32. Extensae. 

Represented by one species in our range.121. G. viridida. 

33. Physocarpae. 

Perigynia ascending; lower sheaths more or less strongly filamentose; culms sharply 
triangular. 

Perigynia 4 to 8 mm. long, abruptly contracted into beak.122. G. vesicaria. 
Perigynia 7 to 10 mm. long, tapering into beak.. .123. G. exsiccata. 

Perigynia spreading at maturity; lower sheaths not filamentose; culms bluntly triangular 
below spikes.124. G. rostrata. 

34. Pseudo-Cypereae. 

Perigynia suborbicular in cross-section, more or less inflated; teeth of perigynium beak 
0.5 to 1 mm. long. . ..125. G. hystricina. 

Perigynia obtusely triangular, scarcely inflated, closely enveloping achene; teeth of peri¬ 
gynium beak 1.5 to 2 mm. long, recurved or spreading.126. G. comosa. 

Sect. 1. Inflatae Kuk. Cespitose, the rootstocks elongate. Leaf-blades filiform. Spike 
solitary, ovoid, androgynous, densely flowered, bractless. Perigynia inflated, the walls 
very thin, slightly nerved, sessile, the smooth beak hyaline-tipped, obliquely cut, in age 
bidentulate. Achenes triangular. Stamens 3. 

1. C. engelmannii Bailey. Culms 5 to 20 cm. high; spike 10 to 15 mm. long, 
6 to 10 mm. wide, the lower % pistillate; scales acute to cuspidate, all except 
lower shorter than perigynia; perigynia 4.5 to 5 mm. long, 2.25 mm. wide.— 
Alpine peaks or meadows, Sierra Nevada in Tulare Co.; n. to Wash., e. to Col. 

2. C. breweri Boott. Fig. 159. Culms 1 to 2.5 dm. high; spike 1 to 2 cm. 
long, 6 to 10 mm. wide, the upper third staminate; scales ovate, short-acumi¬ 
nate, narrower and shorter than perigynia; perigynia 5 mm. long, 3.5 mm. 
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wide.—High alpine peaks of the Sierra 
Nevada from Mt. Whitney to Mt. Shasta; 
n. to Wash. 
Sect. 2. Athrochlaenae Holm. Cespitose or with 

creeping rootstocks. Leaf-blades narrow. Spike 
solitary, androgynous, bractless, narrow, 
densely many-flowered. Pistillate scales soon 
falling. Perigynia slenderly strongly stipitate, 
widely spreading or the lower reflexed, 
obscurely triangular, nerveless, membran¬ 
aceous, long-beaked, the beak obliquely cut, 
becoming bidentulate. Achenes usually trian¬ 
gular, slightly apiculate. Stigmas 3 or occa¬ 
sionally 2. 

159. Carex breweri Boott; a, habit 
x % ; b, scale x 2%; c, perigy. 

x 2%. 

3. C. nigricans C. A. Mey. Fig. 160. Culms 
5 to 30 cm. high, stiff, firm, smooth; leaves 
4 to 9 to a fertile culm, the blades 1.5 to 3 
mm. wide, flat, or channeled at base; spike 

8 to 15 mm. 
long, 6 to 9 
mm. wide, the 
upper half 
s t a m i n ate, 

160. Carex nigricans C. A. Mey.; 
a, habit x % ; b, infl. x % ; c, 

scale x 3; d, perigy. x 3. 

Carex capitata L.; a, habit 
6, scale x 4; c, perigy. x 4. 

the lower 
with 10 to 25 
p e rigy nia; 
scales ovate, obtuse to acutish, dark-brown 
tinged with hyaline margins, shorter than 
perigynia; perigynia 4 mm. long, brownish, 
tapering into a smooth beak.—Arctic alpine in 
the Sierra Nevada, from Tulare Co. to Eldo,- 
rado Co.; n. to Alas., e. to Col. 

Sect. 3. Capitatae Christ. Cespitose. Leaf-blades 
filiform. Spike solitary, ovoid, androgynous, 
densely flowered, bractless. Perigynia plano-con¬ 
vex, sharp-edged, not inflated, essentially nerve¬ 
less, sessile, the walls thinnish, the smooth terete 
beak conspicuously hyaline-tipped, in age biden¬ 
tulate. Achenes lenticular, apiculate. Stigmas 2. 

4. C. capitata L. Arctic Sedge. Fig. 161. 
Culms 1 to 3.5 dm. high, roughish above, the 
basal sheaths purplish; spike 4 to 10 mm. 
long; scales ovate-orbicular,obtuse, shorter and 
narrower than perigynia, chestnut-brown with 
broad hyaline margins; perigynia 2 to 3 mm. 
long, pale green, smooth, rounded at base, the 
abrupt beak slender, dark-colored, less than 1 
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mm. long.—Sierra Nevada in Fresno and Tulare Cos., 
6500 to 8000 ft.; n. to Alas., e. to Greenland, s. to Mex. 
Sect. 4. Foetidae Tuckerm. Leaf-blades narrow. Spikes few 

to several, androgynous, in a dense subglobose or ovoid 
head. Perigynia spreading, plano-convex, membranaceous, 
usually obsoletely nerved, loosely enveloping the achene, 
rounded at base, stipitate, the beak obliquely cut, at times 
bidentulate. Achenes lenticular. Stigmas 2. 

5. C. vernacula Bailey. Fig. 162. Culms 0.5 to 2 dm. 
high, smooth; leaf-blades 2 to 4 mm. wide, stiff; head 
about 1 cm. in diameter, the staminate flowers incon¬ 
spicuous; scales ovate, brown, sharp-pointed, rather 
wider and from shorter to longer than perigynia; 
perigynia ovoid, 3.5 to 4.5 mm. long, not margined, 
tapering into the smooth beak % length of body.— 

Alpine slopes, Sierra 

,162. Carex vernacula 
Bailey; a, infl. x 1; &, 
scale x 8 ; c, perigy. x 8. 

163. Carex pansa Bailey; a, 
habit x % ; b, scale x 5; 

c, perigy. x 5. 

Nevada from Tulare 
Co. to Modoc Co.; n. to 
Wash., e. to Col. 

Sect. 5. Divisae Christ. 
Culms arising singly or 
in small clumps at inter¬ 
vals, mostly stiff, dark- 
tinged at base, aphyllo- 
podic. Leaf-blades nar¬ 
row. Spikes few to many, 
ovoid or oblong, and.ro- 
gynous or dioecious. 
Heads in some species 
dioecious or nearly so. 
Lower one to several bracts developed, short-pro¬ 
longed, the others bract-like. Perigynia appressed- 
ascending, plano-convex, smooth, often shining, cori¬ 
aceous, more or less nerved on outer surface, sharp- 
edged but not wing-margined, rounded and spongy 
at base, the obliquely cut beak in age bidentulate. 
Achenes lenticular, closely enveloped. Stigmas 2. 

6. C. douglasii Boott. Douglas Sedge. 

Culms 6 to 30 cm. high; leaf-blades 1 to 2.5 
mm. wide, involute above and flat or chan¬ 
neled at base; heads dioecious or nearly so; 
staminate spikes linear-elliptic, 8 to 15 mm. 
long, 2.5 to 4 mm. wide, the scales straw- 
colored or brownish, pointed; pistillate spikes 
wider, the scales ovate to lanceolate, conceal¬ 
ing the perigynia, yellowish-brown, with broad 
hyaline margins and lighter center; perigynia 
lanceolate, 4 mm. long, lightly nerved ven- 
trally, strongly nerved dorsally, tapering into 
a strongly serrulate beak nearly 2 mm. long, 
its apex hyaline; styles elongate.—Dry or 
alkaline soil along or e. of the Sierra Nevada 
from Modoc Co. to Inyo Co.; sw. to Mt. Pinos; 
n. to B. C., e. to Neb. 

7. C. simulata Mkze. Culms 3 to 5 dm. high; 
leaf-blades 2 to 4 mm. wide, flat; head linear- 
oblong or oblong-ovoid, 12 to 25 mm. long, the 
5 to 15 spikes pistillate, staminate or andro¬ 
gynous; scales concealing the perigynia, cus¬ 
pidate, brown with hyaline margins; perigynia 
broadly ovate, 1.8 to 2.25 mm. long, nerveless 
ventrally, serrulate above, abruptly beaked, 
the beak 0.25 mm. long.—Wet soil, w. slope or 
mostly e. slope of the Sierra Nevada from Fresno 
Co. to Sierra Co. and n.; n. to Wash., e. to Col. 

8. C. pansa Bailey. Fig. 163. Culms 1.5 to 3 
dm. high; leaf-blades 1 to 3 mm. wide; head 
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164. Carex lioodii Boott; a, 
infl. x 1; I), scale x 7^ ; 

c, perigy. x 7 Y2. 

1.5 to 2.5 cm. long, the spikes lance-ovoid, 7 to 10 
mm. long, the several to many perigynia ap- 
pressed; scales with conspicuous white-hyaline 
margins, concealing perigynia; perigynia oblong- 
lanceolate, nerveless ventrally, tapering at apex, 
the beak 1 mm. long, serrulate.—Drifting sands 
along the seacoast from Monterey Co. to Del 
Norte Co.; n. to Wash. 

9. C. praegracilis W. Boott. Field Sedge. Culms 
2 to 7.5 dm. high; leaf-blades 1.5 to 3 mm. wide, 
flattened or canaliculate; head 1 to 5 cm. long, 
the 5 to 15 spikes densely aggregated, andro¬ 
gynous, with 4 to 10 perigynia; scales ovate- 
lanceolate, acute to cuspidate, nearly concealing 
the perigynia; perigynia nerved on the outer, 
nearly nerveless on the inner face.—Meadows, 
widely distributed except on the higher mts.; 
n. to Alas., e. to Iowa, s. to Mex. 

Sect. 6. Muhlenbergianae Tuckerm. Cespitose or with 
more or less elongated rootstocks. Culms not flat¬ 
tened. Spikes few, androgynous or pistillate but 
never gynaecandrous, rarely compound. Perigynia 
plano-convex, appressed to reflexed, often strongly 
spongy at base, narrowly sharp-margined, conspicu¬ 
ously beaked, the beak sharply bidentate. Achenes 
lenticular. Stigmas 2. 

10. C. lioodii Boott. Fig. 164. Culms 3 to 8 
dm. high; leaf-blades 1.5 to 3.5 mm. wide; head 
1 to 2 cm. long, the spikes with 5 to 10 ascending 
perigynia; scales ovate, sharp-pointed, chestnut- 
brown with lighter keel and broad hyaline mar¬ 
gins; perigynia lance-ovate, 4 to 5 mm. long, 

green-margined above, the beak % length 
of body.—Mountain meadows and slopes, 
Sierra Nevada from Tulare Co. to Shasta 
Co.; 11. to B. C., e. to Col. 

11. C. tumulicola Mkze. Foothill Sedge. 

Fig. 165. Culms 2 to 8 dm. high; leaf- 
blades 1.5 to 2.5 mm. wide; head 2 to 5 cm. 
long, slender, the upper spikes aggregated, 
the lower separate, with 10 or fewer ap¬ 
pressed perigynia; lower bracts long-cuspi¬ 
date; scales largely concealing perigynia, 
brownish straw-color with hyaline margin 
and green midrib, acuminate to cuspidate; 
perigynia lanceolate, 4 to 5 mm. long, the 
serrulate beak % to % length of body.— 
Dry soil, 50 to 2000 (or 5000) ft.: coastal 
counties from Monterey Co. to Humboldt 
Co.; Sierra Nevada from Tuolumne Co. to 
Calaveras Co.; n. to Wash. 

165. Carex tumulicola Mkze.; a, 

infl. x 1; b, scale x TV2 ; 

c, perigy. x IV2. 

Sect. 7. Multielorae Kunth. Densely cespitose. Culms sharply triangular. Opaque 
part of sheaths usually transversely rugulose, red-dotted. Spikes numerous, small, 
androgynous or pistillate, but never gynaecandrous, the lower more or less compound. 
Bracts frequently conspicuous. Perigynia plano-convex, appressed-ascending or spread¬ 
ing, not thick-walled, somewhat spongy at base, short-stipitate, sharp-margined, more 
or less nerved, conspicuously rough-beaked, the beak bidentate. Achenes lenticular. 
Stigmas 2. 

12. C. stenoptera Mkze. Culms 2.5 to 4 dm. high; leaf-blades 2 to 3 mm. 
wide, channeled, the sheaths tight; head decompound, 2 to 5.5 cm. long, with 
spikes 5 to 8 mm. long, 4 to 6 mm. wide; bracts inconspicuous; scales ovate- 
lanceolate, obtusish to short-cuspidate, brownish, exceeding perigynia; peri¬ 
gynia 3 to 3.5 mm. long, nerved dorsally, nerveless ventrally or nearly so, 
round-tapering at base, tapering into a serrulate beak about % length of 
body.—San Antonio Mts., S. Cal. 
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13. C. alma Bailey. Fig. 166. Culms 3 to 12 
dm. high, strict, rough on angles; leaf-blades 3 
to 6 mm. wide; head 2.5 to 20 cm. long, decom¬ 
pound, the clusters closely aggregated to strongly 
separate; scales ovate, short-pointed to obtusish, 
straw-colored or brownishj perigynia 3.5 to 4 mm. 
long, smooth, shining, narrowly green-margined, 
serrulate from middle, lightly few-nerved on both 
sides, tapering into the serrulate beak.—Along 
streams, Monterey and Tulare Cos. to S. Cal.; 
e. to s. Nev. and Ariz. 

14. C. densa Bailey. Fig. 167. Culms 3 to 6 dm. 
high, smooth or roughened above, from exceed¬ 
ing to shorter than the leaves; leaf-blades 3 to 
6 mm. wide, the sheaths septate dorsally, and 
thin, hyaline and more or less cross-rugulose ven- 

trally, prolonged and 
convex at the mouth; 
head 2 to 5 cm. long; 
bracts inconspicuous, 
except 1 or 2 lower 
ones; perigynia 3.5 to 
4.5 mm. long, strongly 
convex dorsally, ovate 
or o v a t e-lanceolate 
from a round-tapering 
base, narrowly green- 
margined, serrulate 
above middle, the beak 
about % length of 
body. — Dry soil, cis- 
montane: Sierra 
Nevada from Mariposa 
Co. n.; Marysville 
Buttes; Coast Ranges 
from Santa Clara Co. n.; n. to Ore. 

15. C. vicaria Bailey. Rusty Sedge. Culms 3 to 
6 dm. high, exceeding the leaves, rough above; 
leaf-blades 3 to 4.5 mm. wide, the sheaths tight, 
not conspicuously septate dorsally, tliin-hyaline 
and more or less cross-rugulose ventrally, short- 
prolonged and convex at mouth; head 1.5 to 3 cm. 
long; bracts inconspicuous except 1 or 2 lower 

ones; perigynia 3 to 3.5 mm. long, ovate from a rounded base, green-margined, 
serrulate above middle, the beak % length of body.—Marshes, Mendocino 
Co. (Round Valley); n. to Wash. 

16. C. breviligulata Mkze. Culms 3 to 6 dm. high, exceeding leaves, rough 
above; leaf-blades 3 to 4.5 mm. wide, the sheaths tight, not conspicuously 
septate dorsally, thin-hyaline and more or less cross-rugulose ventrally, trun¬ 
cate at mouth; head 1.5 to 3.5 cm. long; bracts usually not conspicuous; 
perigynia 3.25 to 3.75 mm. long, ovate from a round-tapering base, green- 
margined, serrulate from middle, the beak % length of body.—Marshes and 
swales: North Coast Ranges; Sierra Nevada; n. to Ore. 

17. C. dudleyi Mkze. Culms 3 to 7 dm. high, rough above, exceeding 
leaves; leaf-blades 4 to 7 mm. wide, the sheaths tight, inconspicuously sep¬ 
tate dorsally, white-hyaline and scarcely cross-rugulose ventrally, the ligule 
as long as wide; head 2 to 3.5 cm. long; bracts setaceous, the lower con¬ 
spicuous; perigynia narrowly ovate from a rounded base, brownish-yellow 
with green margin, nerved ventrally, the beak serrulate.—Coast Ranges from 
Monterey Co. to Lake Co.; apparently local. 

167. Carex densa Bailey; 
a, infl. x 1; b, scale x 7%; 

c, perigy. x TV2. 

169 

a 
166. Carex alma Bailey; a, 

infl. x 1; b, scale x 8; 
c, perigy. x 8. 
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a 

168. Carex cusickii Mkze.; a, 
infl. x 1; b, scale x 7 V2 ; 

c, perigy. x 7 V2. 
spreading, not thick-walled 
spongy at base, stipitate, strongly many- 
nerved, the margins nearly obsolete on the 
lower half, conspicuously beaked, the beak 
bidentate. Achenes lenticular. Stigmas 2. 

20. C. jonesii Bailey. Fig. 169. Culms 
2 to 6 dm. high, slender; leaf-blades 1 to 

2 mm. wide; 

Sect. 8. Paniculate Kunth. Densely or loosely cespi- 
tose. Culms not flattened. Opaque part of leaf- 
sheaths strongly red-dotted. Spikes numerous, small, 
androgynous or pistillate, but never gynaecandrous, 
the lower compound or decompound. Bracts usually 
inconspicuous. Perigynia thick, high convex on the 
dorsal and often somewhat convex on the ventral 
face, ascending or spreading, coriaceous, spongy at 
base, stipitate, narrowly margined, more or less 
nerved, conspicuously rough-beaked, the beak biden¬ 
tate. Achenes lenticular. Stigmas 2. 

18. C. diandra Schrank. Culms 3 to 7 dm. 
high, slender; leaf-blades canaliculate at base; 
sheaths not copper-colored at mouth; head 2.5 
to 5 cm. long; scales acute, brownish; perigynia 
round-truncate at base, the beak serrulate.— 
Wet meadows, very local: San Bernardino Val¬ 
ley; Oriole Lake, Tulare Co.; n. to Alas. e. 
to Newf. 

19. C. cusickii Mkze. Fig. 168. Culms stout, 
7 to 12 dm. high; leaf-blades flat with slightly 
revolute margins, the sheaths copper-tinged at 
mouth; head 4 to 8 cm. long; scales chestnut- 
tinged; perigynia truncate at base, the beak 
setulose-serrulate. — Wet meadows near the 
coast from San Francisco to Bel Norte Co. 
Bare. N. to B. C., e. to Mont. 

Sect. 9. Stenokhynchae Holm. Densely cespitose or 
with more or less elongated rootstocks. Culms trian¬ 
gular or somewhat flattened. Opaque part of leaf- 
sheaths usually transversely rugulose or red-dotted. 
Spikes few to many, androgynous or pistillate, but 
never gynaecandrous, the lower simple to compound- 
Bracts little developed. Perigynia plano-convex, yel‘ 
lowish or yellowish-brown, appressed-ascending to 

but strongly • : 

169. Carex jonesii Bailey; a, infl. x 1; 
b, scale x 7; c, perigy. x 7. 

a 

170. Carex nervina Bailey; 
a, infl. x 1; b, scale x 6; 

c, perigy. x 6. 

opaque part of 
sheath white, 
not cross-rugu- 
lose, truncate 
at mouth; head 
8 to 18 mm. 
long, the larger 
spikes w i t h 5 
to 10 ascending 
perigynia; scales exceeding or shorter than the 
perigynia, ovate, dark brown; perigynia ovate- 
lanceolate, 3 to 4 mm. long, 1.5 mm. wide, the beak 
very slightly serrulate, % length of body.—High 
mountains, 5000 to 7200 ft.: San Bernardino Mts.; 
Sierra Nevada from Tulare Co. to Siskiyou Co.; 
n. to Wash., e. to Mont. 

21. C. nervina Bailey. Awl Sedge. Fig. 170. 
Culms 3 to 9 dm. high, strongly aphyllopodic, 
slightly flattened in drying; opaque part of sheaths 
olive-tinged, truncate or concave at the mouth; 
head 1.5 to 3 cm. long, the larger with 6 to 12 
ascending perigynia, the staminate flowers rarely 
conspicuous; scales ovate, brownish; perigynia 
ovate-lanceolate, 3.5 to 4 mm. long, the beak 
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171. Carex stipata Muh.1.; 
a, infl. x 1; b, scale x7%; 

c, perigy. x 7%. 

smoothish, 1 mm. long, the teeth erect.—High 
mountains, 4000 to 7000 ft., Sierra Nevada from 
Tulare Co. to Siskiyou Co.; n. to s. Ore. 

22. C. stipata Muhl. Fig. 171. Culms 3 to 12 
dm. high, rather weak, sharply triangular, 
strongly serrulate above; leaf-blades 4 to 8 mm. 
wide, flat, flaccid, the sheaths strongly septate 
dorsally, the opaque part thin, quickly broken, 
cross-rugulose; head 3 to 10 cm. long, yellowish- 
brown; scales ovate-triangular, light-brownish, 
about length of body of perigynium; perigynia 
lanceolate, 4 to 5 mm. long, the serrulate beak 
longer than or nearly equaling the body. -— 
Swamps and wet meadows: Coast Ranges from 
Sonoma Co. to Siskiyou Co., thence s. in the 
Sierra Nevada to Sierra Co.; n. to Alas., e. to 
Newf. 

Sect. 10. StelluIjATAE Kunth. Densely cespitose. Culms 
triangular. Sheaths not red-dotted or cross-rugulose. 
Spikes 2 to 10, or by reduction 1, gynaecandrous. 
pistillate or in a few species staminate, not compound. 
Bracts inconspicuous. Perigynia plano-convex, yel¬ 
low-brown or brown, spreading at maturity, the body 
orbicular, ovate or broadly oval, strongly spongy at 
base, sharp-edged nearly if not entirely to the rounded 

or truncate base, not puncticulate, nerved on the outer, 
nerved or nerveless on the inner surface, the beak biden- 
tate or obliquely cut. Achenes lenticular. Stigmas 2. 

23. C. laeviculmis Meinsh. Fig. 172. Culms 3 to 7 
dm. high, weak; leaf-blades 1 to 2 mm. wide, light 
green, flat, soft; spikes 3 to 8, widely separate or 
upper approximate, suborbicular, 3 to 10 mm. long, 
with 3 to 10 perigynia; uppermost spike long-clavate 
at base; scales ovate, about length of body of peri¬ 
gynium, with conspicuous green midvein; perigynia 
green or brownish-green, oblong-ovoid, piano- or con¬ 
cave-convex, 2.5 to 4 mm. long, 1.5 mm. wide, thin- 
walled, lightly nerved ventrally, the beak Vs length 
of body.—Wet shaded places: Humboldt Co.; n. Sierra 
Nevada from Eldorado Co. to Butte Co.; n. to Alas, 
and Ida. 

24. C. interior Bailey. Culms 1.5 to 5 dm. high, 
slender and wiry; leaf-blades 1 to 3 mm. wide, flat 
or somewhat canaliculate; head 1 to 2 cm. long, the 
3 or 4 spikes approximate, the lateral pistillate, sub- 
orbicular, 4 mm. long, with 3 to 10 widely spreading 
perigynia, the upper long-tapering and staminate at 
base; scales ovate-orbicular, brownish, hyaline-mar¬ 
gined all around, the center lighter-colored, the mid¬ 
vein not sharply defined; perigynia oblong-ovoid, straw-color or light- 
brownish, plump, 2.5 to 3 mm. long, sparingly serrulate on the upper mar¬ 
gins, abruptly beaked, the beak with very short teeth.—Boggy meadows, 
northern Sierra Nevada from Plumas Co. to Siskiyou Co.; n. to B. C., e. to 
Newf., s. to Mex. 

172. Carex laeviculmis 
Meinsh.; a, infl. x 1; 

b, scale x 7; c, 
perigy. x 7. 

25. C. ormantha Mkze. Culms 1.5 to 4 dm. high, slender but rather stiff; 
leaf-blades slightly canaliculate, 1.5 to 2 mm. wide; head 2 to 6 cm. long; 
spikes 3 or 4, the lateral suborbicular, 6 to 8 mm. wide, with 2 to 12 widely 
radiating perigynia; perigynia rounded at base, tapering into the bidentate 
beak more than % length of body, the teeth short.—Boggy places in the 
mountains, mostly 4000 to 6000 ft.: San Bernardino Mts.; Sierra Nevada 
from Tulare Co. to Tehama Co.; also in Ore. 

26. C. phyllomanica W. Boott. Culms 2.5 to 6 dm. high, smooth or nearly 
so; leaf-blades flat, 1.75 to 2.75 mm. wide; head 1.5 to 3.5 cm. long; spikes 
3 or 4, the lateral suborbicular, 7 mm. wide with 8 to 15 widely spreading 
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perigynia; perigynia round-truncate at base, tapering into a beak scarcely 
y2 length of body, the teeth short.—Swampy places near the coast, Mendo¬ 
cino Co. to Del Norte Co.; n. to Alas. 

27. C. angustior Mkze. Culms very slender but strict, 1 to 6 dm. high, 
somewhat roughened above; leaf-blades 1 to 2 mm. wide, flat, or canaliculate; 
spikes 2 to 5, approximate, 4 to 6 mm. long, with 3 to 15 perigynia, the ter¬ 
minal long-clavate, the lateral rounded at base; scales as long as body of 
perigynia, ovate; perigynia 2.5 to 3.5 mm. long, yellowish-brown, impressed- 
nerved ventrally, tapering into a bidentate beak more than % length of 
body.—Boggy places, rare: Eldorado Co.; Humboldt Co.; n. to Wash., e. to 
Newf. 

28. C. illota Bailey. Sheep Sedge. Culms 1 to 3.5 dm. high, slender but 
strict; leaf-blades 1.5 to 3 mm. wide; scales broadly ovate, obtuse, brownish- 
black; perigynia ovate, 3 mm. long, obscurely nerved, brownish-black, the 
beak % length of body, smooth or nearly so, emarginate.—High montane, 
Sierra Nevada from Tulare Co. to Eldorado Co.; n. to Wash., e. to Col. 

Sect. 11. Deweyanae Tuckerm. Densely cespitose. Culms triangular. Sheaths not red- 
dotted or cross-rugulose. Spikes 3 to 8, gynaecandrous, pistillate or rarely staminate, 
simple. Lower one or two bracts often conspicuous. Perigynia plano-convex, light- or 
yellowish-green, appressed, the body ovate- or linear-oblong, strongly spongy at base, 
only upper half sharp-edged, round-tapering at base, nerved on the outer face, nerved 
or nerveless on the inner face, the beak bidentulate to deeply bidentate. Achenes 
lenticular. Stigmas 2. 

173. Carex bolanderi Olney; 
a, infl. x 1; b, scale x 7%; 

c, perigy. x TVz. 

29. C. leptopoda Mkze. Culms erect, 2 to 8 dm. 
high, roughened beneath head; leaf-blades 2.5 to 5 
mm. wide; spikes ovoid-oblong or linear-oblong, 
with 6 to 18 perigynia; scales not reddish-brown 
tinged, mostly cuspidate, shorter than the bodies 
of the ovate-lanceolate perigynia.—Damp woods: 
Sierra Nevada from Tulare Co. to Shasta Co., 4000 
to 8000 ft.; Coast Ranges from Santa Cruz Co. to 
Trinity Co., 50 to 3000 ft.; n. to B. C., e. to Ida. 

30. C. bolanderi Olney. Wood Sedge. Fig. 173. 
Culms 1.5 to 9 dm. high, little roughened beneath 
head; leaf-blades 2.5 to 5 mm. wide; spikes linear- 
oblong or linear, with 8 to 30 perigynia; scales 
usually reddish-brown tinged, mostly acute or 
mucronate, concealing the bodies of the lanceolate 
perigynia.—Widely distributed in the mountain 
ranges, mostly at lower altitudes, 100 to 2000 (or 
6000) ft.: San Bernardino Mts.; Coast Ranges; 
Sierra Nevada; n. to B. C., e. to N. Mex. and Mont. 

Sect. 12. Ovales Kunth. Densely cespitose or (rarely) 
with short-prolonged rootstocks. Culms triangular. 
Opaque part of leaf-sheaths not red-dotted or cross- 
rugulose, but sometimes green-striate. Spikes 2 or 3 
up to 30, with several to many perigynia, the terminal 
gynaecandrous, the lateral pistillate or gynaecandrous, 
simple, the inflorescence capitate to moniliform. Peri¬ 
gynia scale-like or flat (except where distended by 
achene) to thick and plano-convex, the body subulate 
to reniform, narrowly to broadly wing-margined, ap¬ 
pressed or ascending or spreading, little corky-thick- 
ened at base, prominently beaked, the beak bidentate, 
or obliquely cut, often becoming bidentulate, usually 
serrulate on the margins. Achenes lenticular. Stigmas 2. 

31. C. feta Bailey. Western Sedge. Fig. 174. 
Culms 5 to 12 dm. high, smooth; leaf-blades 2.5 to 4 mm. wide; head 2 to 8 
cm. long, the spikes 5 to 15, greenish, aggregated or more or less separate, 
6 to 10 mm. long, the perigynia appressed, or spreading in age; bracts incon¬ 
spicuous; scales ovate, greenish, acute; perigynia plano-convex, thickish, 
ovate, greenish, 3 to 3.5 mm. long, nearly nerveless ventrally, contracted into 
a flat beak less than *4 length of body.—Foothills and mountains, 100 to 
7800 ft.: coastal S. Cal.; Coast Ranges; Sierra Nevada; n. to B. C. 
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32. C. fracta Mkze. Culms 5 to 12 
dm. high; leaf-blades 3 to 6 mm. wide; 
head 2.5 to 7.5 cm. long, the spikes 7 
to 15, aggregated or the lower slightly 
separate, short-oblong or obovoid, 8 to 
12 mm. long, the perigynia appressed 
or ascending in age; bracts incon¬ 
spicuous; scales lance-ovate, acumi¬ 
nate or short-cuspidate, shorter than 
the perigynia; perigynia lance-ovate, 
thickish over achene, 3 to 4.5 mm. long, 
strongly nerved ventrally, narrowly 
margined, serrulate above; beak about 
length of body.—Mts. of S. Cal.; Sierra 
Nevada; North Coast Ranges; alt. 
4000 to 7000 ft.; n. to Wash. 

33. C. straminiformis Bailey. Leaf- 
blades 2 to 3.5 mm. wide; head 1.5 to 
2.5 cm. long, containing 3 to 6 spikes, 
6 to 10 mm. long with many spreading- 
ascending perigynia; scales ovate- 
lanceolate, acute, reddish-brown; peri¬ 
gynia broadly ovate, strongly winged, 
nerveless or nearly so ventrally, 
abruptly beaked, the beak Y3 length 
of body.—High summits of the Sierra 
Nevada, 8000 to 11,700 ft.; n. to Wash. 

34. C. multicostata Mkze. Leaf- 
blades 2.5 to 6 mm. wide; spikes about 
10, 8 to 16 mm. long; scales ovate, 

obtuse to acute, reddish-brown; perigynia appressed, ovate, several-nerved 
ventrally, winged to the rounded base, abruptly contracted into the beak 
1 mm. long.—Mts. of S. Cal.; Sierra'Nevada in Nevada Co.; rare. 

35. C. subfusca W. Boott. Culms 2 to 6.5 dm. high, smooth; leaf-blades 
1.5 to 3 mm. wide; head oblong or ovoid, 1 to 2 cm. long, the spikes 4 to 12, 
well defined but closely aggregated, ovoid or oblong, 4 to 10 mm. long, 
rounded at apex, rounded or somewhat tapering at base, the perigynia ap- 
pressed-ascending; scales ovate, acute, brownish; perigynia ovate, plano¬ 
convex, thickish, winged to the rounded base, serrulate above, faintly nerved 
ventrally, contracted into beak % length of body or more.—High montane in 
coastal S. Cal. and in the Sierra Nevada, 4000 to 8000 ft.; Coast Ranges 
from Monterey Co. to Siskiyou Co., mostly 500 to 2500 ft.; n. to Ore., e. 
to Ariz. 

36. C. praticola Rydb. Culms 2 to 7 dm. high, roughened beneath head; 
leaf-blades 1 to 3.5 mm. wide, flat; spikes 2 to 7, elliptic, 6 to 16 mm. long, the 
upper contiguous, the lower remote; bracts except lowest not developed; 
scales ovate, acutish, brownish tinged, shining; perigynia concealed by scales, 
ovate-lanceolate, 4.5 to 6.5 mm. long, narrowly winged, nearly nerveless 
ventrally, tapering to a short hyaline-tipped beak % length of body.— 
Meadows and open woods, Humboldt Co.; n. to arctic Am. 

37. C. tracyi Mkze. Head stiff, narrow, 1.5 to 4 cm. long, the spikes 4 to 
7, ovoid or short-oblong, 7 to 15 mm. long; scales ovate, acute, covering 
perigynia, brownish-red; perigynia ovate, 4 to 5 mm. long, winged to the 
rounded base, serrulate above, strongly nerved dorsally and ventrally, 
abruptly beaked, the beak obliquely cut dorsally, at length bidentulate, dark 
reddish-brown at tip, shorter than body.—Humboldt Co.; n. to B. C. 

38. C. phaeocephala Piper. Fig. 175. Spikes 2 to 5 (rarely 7), 6 to 12 
mm. long, forming a head 12 to 25 mm. long; lowest bract occasionally de¬ 
veloped; scales ovate, acute, dark brownish, covering perigynia; perigynia 
4.5 mm. long, obscurely nerved ventrally, contracted into a beak about 1 mm. 

174. Carex feta Bailey; a, infl. x 1; b, 
scale x 8; c, perigy. x 8; d, sheath x 2; 

e, culm and sheath x 2. 
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175. Carex phaeocephala Piper; a, infl. 
x 1; b, scale x 7; c, perigy. x 7. 

long. — High peaks of the Sierra 
Nevada from Mt. Whitney to Mt. 
Shasta; n. to Alas., e. to Col. 

39. C. leporinella Mkze. Spikes 3 
to 8, narrowly oblong-oval, 6 to 15 mm. 
long, forming a head 1.5 to 3 cm. long; 
lowest bract occasionally somewhat 
developed; scales ovate, acute, red¬ 
dish-brown, covering perigynia; peri- 
gynia 4 mm. long, few-nerved ven- 
trally, tapering into a beak 1 mm. 
long. — High summits, cent. Sierra 
Nevada from Mariposa Co. to Placer 
Co.; n. to Wash. 

40. C. davyi Mkze. Culms 2.5 to 3.5 
dm. high, smooth, slender; leaf-blades 
1.5 to 2.5 mm. wide; head about 2.5 
cm. long, the spikes oblong-obovoid, 12 
to 18 mm. long; bracts not developed; 

scales oblong-ovate, very obtuse, chestnut; perigynia thin, 7.5 mm. long, 
striate dorsally and ventrally, narrowly margined to base and serrulate to 
middle, the sharply bidentate beak not differentiated from body.—High 
Sierra Nevada from Placer Co. to Tulare Co., 6000 to 10,000 ft. 

41. C. specifica Bailey. Culms 2.5 to 8 dm. high, smooth, stiff; leaf-blades 
2 to 5 mm. wide; head globose, 1.5 to 4 cm. long, the spikes oblong-ovoid, 6 to 
9 mm. long; bracts little developed; scales lance-ovate, acute, reddish-brown; 
perigynia thin, plano-convex, 6 mm. long, several to many-nerved on both 
faces, narrowly winged to base, serrulate above, tapering into a bidentate 
beak % length of body.—Sierra Nevada from Eldorado Co. to Tulare Co., 
6500 to 8000 ft. 

42. C. unilateralis Mkze. Culms 2 to 9 dm. high, slender, leaf-blades 2 to 
4 mm. wide; spikes 5 to 20, ovoid, 5 mm. long, densely aggregated into an 
ovoid head 1 to 3 cm. long; lowest 2 or 3 bracts dilated and strongly brownish 
hyaline margined at base; scales ovate, strongly cuspidate, reddish; perigynia 
appressed, ovate-lanceolate, thin, 4 to 5 mm. long, wing-margined, serrulate 
above, tapering into a short flat beak, serrulate nearly to apex.—Wet 
meadows and copses, Humboldt Co.; n. to B. C. 

43. C. athrostachya Olney. Fig. 176. Culms 1 
to 9 dm. high, slender; leaf-blades 1.5 to 4 mm. 
wide; spikes 4 to 20, ovoid, 4 to 10 mm. long, 
densely aggregated into an ovoid head 1 to 3 cm. 
long; lowest 2 or 3 bracts dilated and strongly 
brownish hyaline-margined at base, spreading; 
scales ovate, shorter than the perigynia, acute or 
short-cuspidate, brown; perigynia ascending, 
ovate-lanceolate, thin, 3 to 4.5 mm. long, wing- 
margined, serrulate above, tapering into a beak 
1 mm. long, the tip slender, terete.—Wet meadows 
and copses: San Bernardino Mts.; Sierra Nevada 
from Tulare Co. to Lassen Co.; North Coast 
Banges from Mendocino Co. to Siskiyou Co.; n. 
to Alas., e. to Col. 

44. C. festivella Mkze. Culms 3 to 10 dm. high; 
leaf-blades 2 to 6 mm. wide; spikes 5 to 20, ovoid, 
5 to 12 mm. long, densely aggregated into a head 
12 to 25 mm. long; bracts inconspicuous; scales 
ovate, obtuse to acutish, dark chestnut to brown¬ 
ish-black; perigynia ovate, appressed, lightly 
nerved ventrally, the beak % length of body.— 
High montane, 7000 to 10,000 ft.: Sierra Nevada „ 
from Eldorado Co to Tulare Co.; White Mts.; J,Jn6ey. N'lTscato 
n. to Wash., 6. to Col, x 8; c, perigy. x 8. 
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45. C. nubicola Mkze. Culms 1 to 4 dm. high; leaf-blades 1.5 to 4 mm. 
wide; head 9 to 18 mm. long, the 4 to 7 densely aggregated ovoid or sub- 
globose spikes 5 to 9 mm. long, the perigynia ascending with spreading beaks; 
bracts inconspicuous; scales ovate, acute, blackish; perigynia ovate, strongly 
winged, abruptly contracted into a beak x/2 length of body.—Summits of high 
mountains: Mt. Dana (our only known locality); n. to Alb., e. to Col. 

46. C. pachystachya Cham. Culms 3 to 10 dm. high;leaf-blades 2 to 4 
mm. wide; spikes 4 to 8, densely aggregated or more or less separate, ovoid 
or suborbicular, 5 to 8 mm. long, with 10 to 30 at length spreading perigynia; 

scales ovate, dark colored; peri¬ 
gynia ovate, 3.5 to 5 mm. long, 
olive-brown, the beak % length 
of body.—Humboldt Co. to Siski¬ 
you Co.; n. to the Aleutian Isis., 
e. to Col. It has a wide altitu¬ 
dinal as well as a wide geograph¬ 
ical range, and individual plants 
vary very considerably. 

47. C. abrupta Mkze. Fig. 177. 
Culms 4 to 6 dm. high; leaf-blades 
1.5 to 2.5 mm. wide; head sub- 
orbicular, 9 to 17 mm. long, the 4 
to 8 spikes ovoid, 5 to 8 mm. long, 
the perigynia ascending; scales 
ovate, obtuse, chestnut-brown; 

perigynia oblong-lanceolate, 3.75 to 4 mm. long, soon brownish tinged, 
abruptly contracted into the beak.—High montane, 5600 to 10,000 ft., mts. of 
S. Cal. and Sierra Nevada; seacoast, Humboldt Co. 

177. Carex abrupta Mkze.; a, infl. x 1; b, scale 
x 7 V2 ; c, perigy. x 7 Vz. 

48. C. mariposana Bailey. Culms 2.5 to 6 dm. high; leaf-blades 2 to 3 mm. 
wide; head oblong or ovoid, 2 to 3.5 cm. long, the spikes 4 to 12, the upper 
approximate, the lower 1 to 3 slightly separate, oblong-ovoid, 8 to 12 mm. 
long, the perigynia closely appressed; scales ovate, acute; perigynia nar¬ 
rowly ovate, 5 mm. long, green or in age straw-colored, tapering into a beak 

length of body.—High montane, 5000 to 9000 ft.: Sierra Nevada from 
Shasta Co. to Tulare Co.; San Gabriel Mts. and San Bernardino Mts. 

49. C. Integra Mkze. Fig. 178. Culms 1.5 to 3.5 dm. high, smooth; leaf- 
blades 1 to 2 mm. wide; head 1 to 2 cm. long, 
the spikes 4 to 8, densely aggregated, oblong- 
obovoid, 4 to 8 mm. long, the perigynia ap- 
pressed-ascending; scales ovate, acute, dark 
chestnut; perigynia nerveless or nearly so 
ventrally, narrowly margined, the beak % 
length of body or more.—Montane, Sierra 
Nevada from Tulare Co. to Siskiyou Co., 4000 
to 8000 ft.; n. to Ore. 

50. C. teneraeformis Mkze. Culms 3 to 4.5 
dm. high, very slender, smooth or nearly so; 
leaf-blades averaging 1.5 mm. wide; head 1.5 to 2.5 cm. long, the spikes 5 to 
8, readily distinguishable and more or less separate, 3.5 to 6 mm. long, the 
perigynia loosely appressed; scales ovate, acute, light brown; perigynia 
plano-convex, thickish, nerveless or nearly so ventrally, tapering into the 
slender beak 1 mm. long.—Middle altitudes, 4000 to 8000 ft.: Sierra Nevada 
from Butte Co. to Tulare Co.; Lake Co.; San Gabriel Mts. 

178. Carex integra Mkze.; a, 
infl. x 1; b, scale x 7; c, 

perigy. x 7. 

51. C. amplectens Mkze. Fig. 179. Culms stiff, 5 to 8 dm. high; leaf-blades 
2.5 to 4 mm. wide; head 2.5 to 5 cm. long, the 6 to 12 spikes approximate, 
oblong-ovoid, 7 to 15 mm. long, the perigynia closely appressed; scales ovate, 
acute or short-cuspidate, greenish; perigynia ovate, 3.5 to 4 mm. long, light 
green, narrowly margined, several-nerved on both faces, contracted into a 
beak y2 length of body or less.—Sierra Nevada from Shasta Co. to Tulare 
Co., 4000 to 9000 ft. 
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52. C. harfordii Mkze. Harford Sedge. Culms 2.5 
to 8 dm. high; leaf-blades 2.5 to 4.5 mm. wide; head 
1.5 to 2.5 cm. long, the 10 to 20 spikes closely aggre¬ 
gated, ovoid, 6 to 10 mm. long, the perigynia ap- 
pressed-ascending; scales ovate; perigynia narrowly 
ovate, 3.5 to 4.25 mm. long, tapering into a beak *4 
length of body.—Coastal counties from Humboldt 
Co. to San Mateo Co. 

53. C. montereyensis Mkze. Culms 8 to 10 dm. 
high; leaf-blades 2.5 to 3 mm. wide; head 1.5 to 2.5 
cm. long, the 8 to 12 spikes closely aggregated, 
ovoid, 6 to 9 mm. long, the perigynia ascending; 
scales narrowly ovate; perigynia ovate, 3.25 mm. 
long, tapering into a beak % length of body.—Pine 
forests, Pacific Grove, Monterey Co. 

54. C. sub-bracteata Mkze. Head 1.5 to 2.5 cm. 
long, the spikes 5 to 10, ovoid, 6 to 10 mm. long, the 
perigynia 10 to 20, appressed or in age appressed- 
ascending; one or more lower bracts conspicuous; 
scales ovate, obtuse or acutish, reddish-brown; peri¬ 
gynia narrowly ovate, 3.5 to 4.5 mm. long, thick, 
plano-convex, contracted into a beak % length of 
body.—Coast Ranges from Humboldt Co. to Santa 
Barbara Co. 

55. C. gracilior Mkze. Head 12 to 20 mm. long, 
the spikes 3 to 6, the lower 1 or 2 more or less 
separate, suborbicular, 5 to 8 mm. long, the 4 to 12 
perigynia ascending or spreading-ascending with 
conspicuous beaks; scales ovate, obtuse or acutish, 
chestnut-brown; perigynia narrowly ovate, 3.5 to 
4.5 mm. long, thick, plano-convex, contracted into 

a beak % length of body.—Coast Ranges from Mendocino Co. to San 
Mateo Co. 

56. C. pachycarpa Mkze. Culms 3 to 6 dm. high, smooth; leaf-blades 2.5 to 
4 mm. wide, 1 to 2 dm. long; head 1.5 to 2.5 cm. long, the spikes 5 to 8, closely 
aggregated, 6 to 10 mm. long, the 10 to 20 perigynia appressed; scales ovate, 
acute, light reddish-brown; perigynia ovate, plano-convex, thick, 5 mm. 
long, faintly many-striate ventrally, the beak % length of body.—Montane 
in the Sierra Nevada from Tulare Co. to Siskiyou Co., 5000 to 9000 ft.; 
Humboldt Co.; n. to Ore. 

57. C. paucifructus Mkze. Culms 1 to 2.5 dm. high; leaf-blades 1.5 to 3 
mm. wide, 3 to 7 cm. long; head 1 to 2 cm. long, the spikes 4 to 8, aggregated, 
6 to 9 mm. long, the perigynia appressed or appressed-ascending; scales ovate, 
chestnut; perigynia 4 mm. long, ovate, thick, strongly plano-convex, nerve¬ 
less ventrally, tapering into a beak % length of body.—Sierra Nevada in 
Sierra and Eldorado Cos., 6000 to 7000 ft. 

Sect. 13. Canescentes Fries. Cespitose, some species with slender stolons. Culms trian¬ 
gular. Sheaths not cross-rugulose. Spikes 1 to 10, with few to many perigynia, 
simple, the terminal gynaecandrous, the lateral pistillate or gynaecandrous, or rarely 
all androgynous. Bracts inconspicuous. Perigynia piano- or bi-convex, white-punc- 
ticulate, lanceolate, ovoid, oval or obovoid, appressed to spreading, beakless to promi¬ 
nently beaked, more or less nerved on both sides, not winged or margined, but acute- 
angled above, nearly or entirely filled by the lenticular achene. Stigmas 2. 

58. C. disperma Dewey. Soft Sedge. Culms very weak, 1.5 to 6 dm. high; 
leaf-blades 0.75 to 2 mm. wide, flaccid; spikes distant or upper aggregated, 
with 1 to 5 ascending perigynia and 1 or 2 staminate flowers; scales shorter 
than perigynia, ovate-triangular, sharp-pointed; perigynia ovoid-elliptic, 
2 mm. long, finely nerved, abruptly beaked, the beak smooth, 0.25 mm. long. 
—Boggy spots, Sierra Nevada from Tulare Co. to Mono Co., chiefly on the e. 
side; n. to Alas., e. to Newf.; n. Eurasia. 

59. C. canescens L. Silver Sedge. Fig. 180. Culms 1 to 8 dm. high; leaf- 
blades glaucous, flat, 2 to 4 mm. wide; spikes 4 to 9, 3 to 12 mm. long; 

179. Carex amplectens 
Mkze.; a, infl. x 1; b, 

scale x 7 % ; c, 
perigy. x7^. 
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scales shorter than perigynia, ovate, sharp- 
pointed; perigynia appressed-ascending, 1.8 to 
3 mm. long, faintly few-nerved, minutely 
beaked, the beak with margins minutely ser¬ 
rulate. — Swamps and bogs, higher Sierra 
Nevada from Tulare Co. to Placer Co., 5000 
to 9000 ft.; n. to Alas., e. to Ya. 

60. C. arcta Boott. Cluster Sedge. Culms 
1.5 to 8 dm. high, very rough above; leaf- 
blades 2 to 4 mm. wide; spikes 5 to 15, 5 to 10 
mm. long, aggregated; scales shorter than 
perigynia, ovate, obtusish to short-cuspidate; 
perigynia ascending or somewhat spreading, x 1; b, sea e x s, c, perigy. x . 

ovate, 2 to 3 mm. long, lightly nerved at base ventrally, rounded at base, the 
beak shallowly bidentate.—Swamps and wet w7oods, Humboldt Co.; n. to 
B. C., e. to N. B. 

Sect. 14. Polytrichoideae Tuckerm. Densely tufted. Culms slender. Leaf-blades nar¬ 
row. Spike solitary, linear, androgynous, bractless. Rachis straight, not dilated. 
Perigynia appressed, membranaceous, the upper part empty, oblong-elliptic, many- 
nerved, not 2-ribbed, compressed-triangular, beakless. Achenes triangular, the sides 
concave. Stigmas 3, short. 

61. C. leptalea Wahl. Culms 1.5 to 6 dm. high; leaf-blades 0.5 to 1.25 mm. 
wide; spike 4 to 15 mm. long; pistillate scales ovate, obtuse to short-pointed, 
y2 length of perigynia; perigynia 1 to 10, 2.5 to 4.5 mm. long, more or less 
strongly overlapping, round or somewhat flattened in cross-section.—Bogs 
and wet meadows, Humboldt Co.; n. to Alas., e. to the Atlantic. 

Sect. 15. Firmiculmes Kiik. Culms wiry, aphyllopodic, the leaf-blades often rudi¬ 
mentary at flowering time. Spike one, androgynous, the staminate part in age short- 
peduncled, the pistillate loosely few-flowered. Scales more or less chartaceous. Peri¬ 
gynia 1 to several, obtusely triangular, smooth, 2-keeled, but otherwise nerveless, 
tapering at the base, very minutely beaked, the orifice truncate. Achenes triangular 
with nearly flat sides, closely enveloped by the perigynia, apiculate-tipped, constricted 

at base. Stigmas 3, elongated. 

62. C. multicaulis Bailey. Fig. 181. Culms 
2 to 6 dm. high, deep green; leaves with well 
developed blades 1 or 2 to a culm; inflores¬ 
cence consisting of a terminal staminate part 
and of 2 to several perigynia in the axils of 
long (the lower) or short (the upper) awned 
scales, these enlarged and white hyaline at 
base; staminate scales very obtuse, broadly 
white hyaline margined; perigynia oblong- 
obovoid, 5 to 7 mm. long.—Dry soil, coastal 
S. Cal., 3500 to 6000 ft.: Sierra Nevada from 
Tulare Co. to Shasta Co., 4000 to 6000 ft.; 
Coast Ranges from Monterey Co. to Siskiyou 
Co., 100 to 4000 ft.; n. to Ore. 

63. C. geyeri Boott. Elk-Grass. Culms 1 to 
4 dm. high; leaves with well-developed blades 
usually 2 to a culm, the blades thick, de¬ 
veloping after flowering; inflorescence of the 
terminal staminate part with oblong-ovate 
striate obtusish straw-colored scales; peri¬ 
gynia 2 or 3, the lower in the axils of short- 
awned scales, the upper in the axils of 
obtusish or acutish straw-colored scales; peri¬ 
gynia appressed-ascending, oblong, 6 mm. long. 

—Dry mountain sides and open woods, Siskiyou Co.; n. to Alb., e. to Col. 

Sect. 16. Filifoliae Tuckerm. Densely cespitose. Leaf-blades filiform or narrow. Spike 
solitary, linear or linear-oblong, androgynous, densely flowered, bractless. Perigynia 
more or less triangular, nerveless except for the 2 lateral ribs, submembranaceous, 
not stipitate, not inflated, puberulent or pubescent, beaked or nearly beakless, hyaline- 
tipped and obliquely cut at apex. Achenes triangular, apiculate. Stigmas 3. 

64. C. exserta Mkze. Short-hair. Fig. 182. Culms very slender and wiry, 
5 to 25 cm. high; spike 7 to 15 mm. long, the pistillate part with 2 to 12 

181. Carex multicaulis Bailey; a, 
infl. x 1; b, scale x 4; c, perigy. 

x 4. 

180. Carex canescens L.; a, infl. 



178 CYPERACEAE 

ascending perigynia, the pistillate scales orbicular- 
ovate, obtuse, dull reddish brown with hyaline mar¬ 
gins; perigynia obovoid, 2.5 mm. long, essentially 
beakless.—Dry places in the mountains, 4000 to 11,000 
ft.: San Bernardino Mts.; White Mts.; Sierra Nevada 
from Tulare Co. to Eldorado Co.; n. to s. Ore. Forms 
a large part of the “short-hair meadows” in the 
Sierra Nevada and readily eaten by stock. 

Sect. 17. Scirpinae Tuckerm. Rootstocks creeping. Culms 
leafy below. Leaf-blades narrow. Spikes usually 1, 
linear, staminate or pistillate, many-flowered, normally 
with an empty scarcely sheathing squamiform bract a 
short distance below the spike. Perigynia triangular or 
flattened-triangular, membranaceous, 2-keeled, pubescent 
or puberulent, tapering at base, constricted at apex into 
the short cylindric entire or bidentate beak. Achenes 
triangular with flat sides, sessile, apiculate. Stigmas 3, 
short. 

65. C. gigas (Holm) Mkze. Eootstocks densely 
matted; culms 3 to 4.5 dm. high; leaves 5 to 10, the 
blades 2.5 mm. wide; pistillate spike 1.5 to 2.5 cm. 
long, often with a second smaller peduncled spike; 
scales oblong-ovate, brownish, covering perigynia; 
perigynia numerous, black, 3 mm. long, oval, fiattish, 
rounded at apex, the beak 0.5 mm. long, bidentate.— 
Siskiyou Co., 6800 to 8000 ft.; not otherwise known. 

Sect. 18. Montanae Fries. Culms slender, leafy at base. 
1 qo pnrpY PYC,prt„ • Leaf-blades narrow, rough above. Terminal spike linear, 

v.’aivfre 2/*e iani KZ q • normally staminate. Lateral spikes 1 to 5, small, pistillate 
a, naDit x /3 , o, scale x 6, or sometimes androgynous, subglobose to oblong, closely 

c> PeriSy* x o. few many-flowered, approximate and sessile or short- 
peduncled, or in some species basal and long-peduncled. 

Lowest bract squamiform or leaflet-like, sheathless or sub-sheathing. Scales often red¬ 
dish-brown tinged, acute to cuspidate. Perigynia membranaceous, ascending, the body 
pubescent at least at base of beak, obovoid to elliptic, triangular or round-triangular 
in cross-section, 2-keeled, strongly stipitate at base, abruptly contracted into a 
cylindric emarginate to deeply bidentate hyaline-tipped beak. Achenes normally 
triangular, the sides convex, closely enveloped, short-apiculate. Stigmas normally 3, 
long. 

66. C. mops Bailey. Fig. 183. Strongly stoloniferous, the culms 2 to 3.5 
dm. high, roughened above, reddened and fibrillose at 
base; leaf-blades 1.5 to 2.5 mm. wide, very rough above; 
staminate spike 1.5 to 2.5 cm. long, sessile or short- 
peduncled; pistillate spikes 1 to 3, approximate or more 
or less separate, sessile or short-peduncled, with 4 to 10 
ascending perigynia; scales ovate, sharp-pointed; peri¬ 
gynia 3.5 mm. long, nearly orbicular in cross-section, 
the beak 0.75 to 1.5 mm. long.—Dry soil, Siskiyou Co.; 
n. to Wash. 

67. C. globdsa Boott. Stoloniferous, the culms 1.5 to 
3.5 dm. high, rough above; leaf-blades 1.5 to 2.5 mm. 
wide; staminate spike short-peduncled, 1 to 2 cm. long; 
pistillate spikes 5 to 10 mm. long, with 4 to 10 ascending 
perigynia; lower bract shorter than to exceeding in¬ 
florescence; perigynia 5 mm. long, the beak 0.75 to 1.25 
mm. long, strongly bidentate.—Coastal counties from 
San Diego Co. to Sonoma Co. 

68. C. brainerdii Mkze. Fig. 184. Culms up to 15 cm. 
high; leaf-blades 1.5 to 3 mm. wide, much roughened; 
pistillate spikes 4 to 6, 1 to 4-flowered; lower bract of 
non-basal spikes exceeding inflorescence, chestnut- 
tinged, more or less strongly sheathing; perigynia 4.5 Q 
mm. long, the beak 1 mm. long.—Sierra Nevada from . . . 
Mariposa Co. to Siskiyou Co., 4000 to 5000 ft.; also in a,’influxscale7’ 
s. Ore x 8; c, perigy. x 8. 
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69. C. brevipes W. Boott. In dense 
clumps from stout matted rootstocks, the 
culms from very short to 18 cm. high; leaf- 
blades 1.5 to 2.5 mm. wide; staminate spike 
short-peduncled or sessile, 4 to 12 mm. 
long; pistillate spikes 3 to 5, usually 10 
to 20-flowered, the upper 1 or 2 approxi¬ 
mate, sessile to strongly peduncled; scales 
ovate; perigynia with body little longer 
than wide.—Montane, 4000 to 7000 ft.: 
Sierra Nevada from Placer Co. to Tulare 
Co.; San Gabriel Mts.; n. to Wash. 

70. C. rossii Boott. Densely cespitose; 
culms wiry, 5 to 25 cm. high; leaf-blades 1 
to 2.5 mm. wide; staminate spike usually 
conspicuous, 3 to 10 mm. long; pistillate 
spikes globose to short-oblong, 3 to 5 mm. 
long, 2 to 12-flowered, the upper contig¬ 
uous; scales ovate, sharp-pointed; peri¬ 
gynia nearly globose in cross section.— 
Sierra Nevada from Mariposa Co. to Shasta 
Co., thence w. to Humboldt Co.; n. to Alas., 
e. to Mich. The most widely distributed 
and abundant species of the group in the 
w. U. S., but sparingly collected with us. 

71. C. brevicaulis Mkze. Stoloniferous, 
the culms 5 to 10 cm. high, very rough; 
leaf-blades 1.5 to 3.5 mm. wide; staminate 
spike short-peduncled, few-flowered, 6 to 9 
mm. long; lateral spikes 2 to 4, 4 to 6 mm. 
long, the upper 1 or 2 sessile and approxi¬ 
mate; scales ovate, acute to short-cuspi¬ 
date; perigynia about 4 mm. long, the body 
globose, 2.25 mm. wide, the beak 1 mm. 

long.—Along the coast from Monterey Co. to Del Norte Co.; n. to B. C. 

Sect. 19. Digitatae Fries. Culms slender, leafy.at base. Leaf-blades narrow, the sheaths 
usually strongly purplish. Terminal spike linear, staminate. Lateral spikes 1 to 5, 
approximate or separate or sometimes basal, oblong to linear, 5- to 20-flowered in few 
ranks, the peduncles included or exserted. Bracts sheath¬ 
ing, more or less strongly purplish-tinged, subspathaceous, 
the blade absent to rudimentary. Pistillate scales strongly 
purplish or reddish-brown tinged. Perigynia membran¬ 
aceous, appressed, oblong-obovoid, pubescent to glabrate, 
triangular, long-tapering to the stipitate base, abruptly 
contracted into the minute beak, the orifice entire or nearly 
so. Achenes triangular, closely enveloped. Stigmas 3, early 
deciduous. 

72. C. concinnoides Mkze. Fig. 185. Strongly 
stoloniferous, the culms 1.5 to 3.5 dm. high, smooth; 
leaf-blades light green, 2 to 4 mm. wide; staminate 
spike nearly sessile, 8 to 22 mm. long; pistillate spikes 
1 or 2, approximate, rather closely 5 to 10-flowered, 
sessile or short-peduncled; scales narrowly ovate, 
sharp-pointed, ciliate; perigynia 2.5 to 3 mm. long, 
loosely pubescent, the beak 0.5 mm. long, wider and 
longer than the scales.—Dry soil, Mendocino Co.; n. 
to B. C., e. to Mont. 

Sect 20. Bicolores Tuckerm. Stoloniferous. Culms central, 
slender, leafy toward base. Leaf-blades narrow. Basal 
sheaths light brown. Terminal spike linear, staminate or 
gynaecandrous. Lateral spikes 2 to 5, pistillate, rather 
closely few to many-flowered, in few ranks on erect ex¬ 
serted peduncles. Bracts sheathing, not colored or dark- 
auricled, the blades elongated, leaf-like. Scales reddish- or 185. Carex concinnoides 
purplish-brown tinged. Perigynia ascending, broadly oval Mkze.; a, infl. x 1; b, 
or ellipsoid, circular in cross section, nerved, glabrous, scale x 8; c, perigy. x 8. 

184. Carex brainerdii Mkze.; a, 
infl. x 2; b, scale x 7^ ; 

c, perigy. x 7%. 

a 
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186. Carex salinaeformis Mkze.; a, 
infl. x 1; b, scale x TV2 ; c, perigy. 

x 71/2. 

Mts. and San Bernardino Mts.; n. 

golden-yellow or white-pulverulent or straw- 
color at maturity, tapering or rounded at 
base, essentially beakless. Achenes lenticu¬ 
lar, apiculate, closely enveloped. Stigmas 2. 

73. C. salinaeformis Mkze. Fig. 186. 
Culms 5 to 15 cm. high, smooth; leaf- 
blades 2 to 5 mm. wide; staminate 
spike 8 to 16 mm. long; pistillate spikes 
3 or 4, the upper approximate, short- 
peduncled, the lower widely separate, 
long-peduncled, 6 to 12 mm. long, with 
8 to 15 appressed-ascending perigynia; 
perigynia slightly constricted at apex.—• 
Mendocino coast, not otherwise knowm. 

74. C. hassei Bailey. Culms 1.5 to 7 
dm. high, usually much roughened 
above; leaf-blades 2 to 4 mm. wide; 
staminate spike 6 to 20 mm. long, often 
pistillate at apex; pistillate spikes 3 to 
5, the upper approximate and short- 
peduncled, the lower long-peduncled, 
linear-oblong, 8 to 20 mm. long, with 6 
to 20 ascending perigynia; perigynia 
obovoid, 2.5 to 3 mm. long; style be¬ 
coming short-exserted and somewhat 
persistent.—Biver banks and wet rocks: 
San Gabriel Mts. and San Bernardino 
Mts.; Sierra Nevada from Tulare Co. 
to Siskiyou Co., 4000 to 5000 ft.; very 
local in the Coast Banges; n. to Alas., 
e. to Lab. 

75. C. aurea Nutt. Golden Sedge. 

Culms 0.3 to 5.5 dm. high, smooth or 
somewhat roughened; leaf-blades 2 to 4 
mm. wide; staminate spike 3 to 10 mm. 
long; pistillate spikes 3 to 5, the upper 
approximate and short-peduncled, the 
lower separate and often strongly 
peduncled, 4 to 20 mm. long, with 4 to 
20 ascending perigynia; perigynia um- 
bonate, 2 to 3 mm. long.—Wet places, 
high montane, 5000 to 9000 ft.: Sierra 
Nevada from Modoc Co. to Tulare Co.; 
occurring locally in the San Gabriel 

> Alas., e. to Newf. 

Sect. 21. Paniceae Tuckerm. Stoloniferous. Culms central, slender. Basal sheaths 
brownish or purplish tinged. Terminal spike staminate, linear or linear-oblong. 
Lateral spikes 1 to 5, pistillate, loosely to rather closely several to many-flowered, in 
few or several ranks, on erect, exserted or included peduncles. Bracts sheathing, not 
colored or dark-auricled, the blades developed. Scales purplish- or reddish-brown 
tinged. Perigynia ascending or spreading, ovoid or obovoid, membranaceous, obtusely 
triangular, slightly inflated, glabrous, puncticulate, light or olive green, pointed or 
beaked, the orifice entire or nearly so. Achenes triangular, apiculate. Stigmas 3. 

76. C. livida (Wahl.) Willd. Bootstocks very slender; culms 1 to 6 dm. 
high, smooth, light brownish at base, phyllopodic; leaf-blades 0.5 to 3.5 mm. 
wide; staminate spike 1.5 to 2.5 cm. long; pistillate spikes 1 or 2, approxi¬ 
mate, sessile or short-peduncled, 1 to 2 cm. long, closely 5 to 15-flowered; 
perigynia 3.5 to 4.5 mm. long, the body ellipsoid, glaucous, faintly nerved, 
exceeding the scales.—Sphagnum bogs, Mendocino Co.; n. to Alas., e. to Lab. 

77. C. californica Bailey. Fig. 187. Bootstocks stout; culms 2 to 7 dm. 
high, smooth, reddish-purple at base, strongly apliyllopodic; culm-leaves 2 to 
4, the blades 1.5 to 5 mm. wide, glandular-dotted beneath; staminate spike 
1.5 to 3.5 cm. long; pistillate spikes 2 to 4, strongly separate, the upper short 
exsert-peduncled, the lower often nearly basal and long-exsert-peduncled, 
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linear-oblong, 1 to 3 cm. long, with 7 to 20 ap- 
pressed perigynia; scales hispidulous; perigynia 3.5 
to 4 mm. long, the body suborbicular, green, sev- 
eral-nerved, the beak 0.75 mm. long with slightly 
oblique orifice.—Meadows and prairies, Mendocino 
Co.; n. to Wash. Eare and local. 

Sect. 22. Laxiflorae Kunth. Cespitose. Fertile culms 
mostly lateral, the sterile shoots leafy, conspicuous. 
Basal sheaths brownish or purplish-tinged. Terminal 
spike staminate, linear. Lateral spikes 2 to 5, pistillate 
or androgynous, loosely to closely few to many-flowered, 
in few to several ranks, on erect to drooping, included 
or exserted peduncles. Bracts sheathing, the sheaths 
green or purplish tinged, the blades leaf-like or some¬ 
times reduced. Scales green with hyaline margins or 
more or less colored. Perigynia ascending, membran¬ 
aceous, triangular, usually nerved, closely enveloping 
the achene, glabrous or hispidulous, tapering at the 
base, short-beaked or beakless, the orifice entire. 
Achenes triangular, apiculate. Stigmas 3. 

78. C. hendersonii Bailey. Fig. 188. Culms 4 to 
9 dm. high, sharply triangular, rough above; sterile 
shoots developing conspicuous 
culms; leaf-blades 3 to 15 mm. n j 
wide, spike 1.5 to 3 dm. long; 
pistillate spikes 2 to 4, erect, 12 
to 25 mm. long, with 5 to 12 
alternate ascending perigynia, 
the upper spikes approximate, 
the lower widely separate; 
scales broadly obovate, mucro- 
nate; perigynia narrowly obo- 
void, 5 to 6 mm. long, tapering 
into a straight scarcely differ¬ 
entiated beak.—Damp woods in 
the Coast Eanges from Sonoma 
Co. to Humboldt Co.; n. to B. C. 

Sect. 23. Triquetrae Carey. Cespi¬ 
tose, leafy toward base. Leaf- 
blades narrow, the sheaths not 
purplish tinged. Terminal spike 
linear, staminate. Lateral spikes 
2 to 4, approximate or more or 
less separate or sometimes basal, 
5- to 30-flowered in few ranks. m-q 
Bracts sheathing, not purplish ({[}' 
tinged, the lowest with a well- 
developed blade. Pistillate scales 
greenish or hyaline or reddish- 
brown tinged. Perigynia mem¬ 
branaceous, ascending, obovoid, 
short-pubescent or glabrous, trian¬ 
gular, tapering and more or less 
stipitate at base, abruptly con¬ 

tracted into the minute beak, the orifice obliquely cut, mi¬ 
nutely bidentate. Achenes triangular, closely enveloped. 
Stigmas 3, early deciduous. 

79. C. flaccifolia Mkze. Culms 6 to 9 dm. high; leaf- 
blades about 3 mm. wide; staminate spike 1 to 2.5 cm. 
long, short-peduncled; pistillate spikes mostly 3, 
approximate or somewhat separate, sessile or short- 
peduncled, 1 to 2.5 cm. long, rather loosely 8- to 25- 
flowered; scales ovate, cuspidate; perigynia short¬ 
tapering at base, the beak 0.5 mm. long, bidentulate.— 
Dry plains in sw. Cal. 

80. C. whitneyi Olney. Fig. 189. Culms 2.5 to 10 dm. 
high; leaf-blades 2.5 to 8 mm. wide; staminate spike l88-Carex hendersonii 

peduncled, 5 to 30 mm. long; pistillate spikes 2 to 4, scalTx^;^, perig’y.’ 
approximate or lower separate, erect, sessile or short- x4.' 

187. Carex californica Bailey; 
a, infl. x 1; b, scale x 7 x/2 ; 

c, perigy. x 7 V2. 
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189. Car ex whitneyi Olney; 
a, infl. x 1; b, scale x 6; c, 

perigy. x 6. spikes 3 or 4, 
erect, the upper little exsert-peduncled, ap¬ 
proximate, the lower 1 or 2 often widely 
separate and long exsert-peduncled, 1 to 
4.5 cm. long, the 5 to 30 perigynia ascend¬ 
ing; scales ovate, short-cuspidate, brown¬ 
ish copper-color; perigynia 4 to 4.5 mm. 
long, softly short-pubescent, light green, 
obscurely several-nerved, the beak 0.3 mm. 
long.—Dry hillsides below 2000 ft. from 
Santa Barbara Co. to San Diego Co.; L. Cal. 

Sect. 24. Debiles Carey. Culms aphyllopodic, 
strongly purplish tinged at base, tufted, slen¬ 
der, leafy. Leaf-blades flat. Terminal spike 
normally staminate. Lateral spikes 2 to 5, 
elongate, narrowly linear, slender-peduncled, 
the lower often drooping. Bracts green¬ 
sheathing, the blades leaf-like. Perigynia ap- 
pressed or ascending, lanceolate to ovoid, 
membranaceous, obsoletely nerved, rather 
closely enveloping the achene, tapering to a 
well-developed conic beak, obliquely cut at 
orifice and strongly hyaline-tipped, at length 
bidentate. Achenes triangular, apiculate. 
Stigmas 3. 

84. C. mendocinensis Olney. Mendocino 

Sedge. Fig. 191. Culms 3 to 8 dm. high, 
much exceeding leaves; leaves minutely 
pubescent, the blades 1.75 to 4 mm. wide; 
staminate spike 2 to 3.5 cm. long; pistillate 
spikes 2 or 3, slender, erect, 1.5 to 4 cm. 

peduncled, 7 to 30 mm. long, closely 5 to 30- 
flowered; scales ovate, acute or short-cuspidate; 
perigynia round-tapering at base.—Sierra Nevada 
from Tulare Co. to Plumas Co., 4000 to 7000 ft.; 
n. to Ore. 

81. C. gynodynama Olney. Culms 2 to 9 dm. 
high, slender, brownish at base; leaf-blades 3 to 
9 mm. wide; terminal spike usually staminate, 1 
to 2 cm. long; lateral spikes 2 to 4, oblong- 
cylindric, 1 to 3.5 cm. long, closely 20 to 40- 
flowered, the upper approximate, usually over¬ 
topping the staminate spike, short-peduncled, the 
lower strongly separate, long-peduncled; scales 
ovate-orbicular, short-cuspidate or obtuse; peri¬ 
gynia ascending, the beak 0.75 mm. long.—Coast 
Ranges from San Mateo Co. to Humboldt Co.; 
n. to Ore. 

82. C. hirtissima W. Boott. Culms 3 to 6 dm. 
high, erect, purplish red at base; leaf-blades 3 to 
7 mm. wide; terminal spike staminate or gynae- 
candrous, peduncled, 1.5 to 2.5 cm. long; pistillate 
spikes 2 or 3, linear, 1 to 2.5 cm. long, more or 
less strongly separate, the lower on long-exserted 
peduncles, closely flowered with 20 to 30 ascend¬ 
ing perigynia; scales ovate or obovate, cuspidate 
or mucronate, the margins broad, white-hyaline; 
perigynia ascending, the conic beak 1 mm. long. 
—Sierra Nevada from Nevada Co. to Mariposa 
Co., 3700 to 7000 ft.; Lake Co. Rare and local. 

83. C. triquetra Boott. Fig. 190. Culms 3 to 
6 dm. high, stiflish; leaf-blades 2.5 to 6 mm. wide, 
the sheaths cinnamon-brown tinged and purplish 
spotted ventrally; staminate spike 1 to 3 cm, 
long; lateral 

a 

190. Carex triquetra Boott; a, infl. 
x 1; b, scale x 8; c, perigy. x 8. 
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a 
long, closely-flowered above, the 20 to 40 perigynia appressed- 
ascending; scales ovate, obtuse or short-cuspidate, cinnamon- 
brown; perigynia 3.5 to 5 mm. long, oblong-obovoid, somewhat 
flattened, lightly nerved, minutely puberulent, the beak 0.5 
mm. long.—Along streams from Mendocino Co. to Humboldt 
Co.; n. to Ore. 

Sect. 25. Frigidae Fries. Culms phyllopodic, tufted, the leaves clustered 
near the base. Spikes staminate, pistillate, androgynous or gynae- 
candrous. Bracts green-sheathing, the blades developed or rudi¬ 
mentary. Scales dark-tinged, usually with light midvein and mar¬ 
gins. Perigynia appressed or ascending, flat to flattened-triangular, 
not inflated, dark-tinged, beaked, the beak hyaline at orifice, more 
or less bidentate. Achenes triangular, short apiculate. Stigmas 3. 

85. C. lemmonii W. Boott. Culms slender, 2 to 8 dm. high, 
smooth, exceeding leaves; leaf-blades 1.5 to 4 mm. wide, erect; 
staminate spike 6 to 25 mm. long, sessile or short-peduncled; 
pistillate spikes 2 to 4, linear-oblong, 0.5 to 2 cm. long, 5- to 
30-flowered, the upper approximate, the lower separate and 
exsert-peduncled; perigynia with beak 1 mm. long, sparingly 
ciliate-serrulate.—High montane, 6000 to 8500 ft.: Sierra 
Nevada from Tehama Co. to Tulare Co.; San Bernardino Mts. 

86. C. luzulina Olney. Culms 1.5 to 9 dm. high; leaf-blades 
3 to 8 mm. wide, stiff; spikes 4 to 8, the upper clustered, the 
lower widely separated, on long-exserted peduncles, the 
lateral pistillate, 7 to 20 mm. long, 6 to 9 mm. wide; perigynia 
4 to 5 mm. long, contracted into the short or in age con¬ 
spicuous, sparingly ciliate-serrulate dark purplish-tipped beak. 
—Sonoma Co. to Humboldt Co.; also s. Ore. 

87. C. ablata Bailey. Culms slender, smooth, 2.5 to 6 dm. 
high, much exceeding leaves; leaf-blades 3 to 4.5 mm. wide; 
spikes 3 to 7, the upper clustered and sessile or nearly so, the 
lower usually widely separate and on slender exserted 
peduncles, the terminal usually staminate, the lateral mostly 
pistillate, 8 to 30 mm. long; perigynia 
lanceolate, greenish, 3.5 to 5 mm. long, 
obscurely nerved, slightly ciliate-serru¬ 
late, rounded at base, the beak scarcely 
1 mm. long, dark purplish-tipped.— 
Mountain meadows and bogs, Siskiyou 
Co.; n. to B. C., e. to Mont. 

88. C. luzulaefolia W. Boott. Fig. 
192. Culms 4 to 10 dm. high; leaf- 
blades 5 to 15 mm. wide; terminal 
spike peduncled, 1 to 2 cm. long, often 
with 1 or 2 sessile staminate spikes at 
its base; pistillate spikes 3 to 6, all or 
only the lower strongly exsert-pedun¬ 
cled, widely separate, the upper often 
equaling the staminate spikes, oblong- 
cylindric, 1.5 to 2.5 cm. long, the 20 to 
50 perigynia appressed; perigynia 4 to 

5.5 mm. long, oblong-ovate, the beak 1.5 to 2 mm. long. 
—High montane, 7000 to 9500 ft., Sierra Nevada from 
Shasta Co. to Tulare Co. 

89. C. fissuricola Mkze. Culms 5 to 8 dm. high; 
leaf-blades 3 to 8 mm. wide; terminal spike sessile or 
short-peduncled, often slightly pistillate; lateral 
spikes 4 or 5, the upper contiguous and sessile or 
short-peduncled, the lower separate and strongly pe¬ 
duncled; perigynia narrowly ovate, 4.5 to 5 mm. long, 
abruptly beaked, the beak 1.5 mm. long.—Mountain 1^2 Carex luzulaefolia 

meadows, 5500 to 10,000 ft., Sierra Nevada from b, scale x’ 2A6 ?c? ’ 
Tulare Co. to Placer Co.; e. to Nev. ’perigy. x 2%. 

C 

1 

\ 

191. Carex 
mendocinensis 
Olney; a, infl. x 
% ; b, scale x 5 ; 
c, perigy. x 5. 
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a 

$j 

n 
193. Carex amplifolia 
Boott; a, infl. x % ; b, 

scale x 5 ; c, perigy. 
x 5. 

with white often ex¬ 
current midvein; peri¬ 
gynia flattened, ovoid, 
sessile, 4 mm. long, 
abruptly minutely 
beaked, the beak bi- 
dentulate; a c h e n e 
short-stipitate.—High 
Sierra Nevada, 6000 
to 11,000 ft., from 
Tulare Co. to Siski¬ 
you Co.; n. to Alas., 
e. to Mont. 

92. C. raynoldsii Dew. Fig. 194. Culms 
2 to 7.5 dm. high; leaf-blades 3 to 8 mm. 
wide; terminal spike 1 to 2 cm. long, the 
lateral pistillate spikes 2 or 3, approximate 
or lowest separate, peduncled, erect, oblong, 
1 to 2 cm. long, closely 15 to 40-flowered; 
perigynia oblong-oval, round in cross-section, 
3.5 to 4.5 mm. long, prominently ribbed and 
slenderly nerved, rounded at base, the very 
short beak minutely bidentate.—Mountain 
meadows and bogs, Sierra Nevada from 
Tulare Co. to Siskiyou Co., 7000 to 8000 ft.; 
n. to Can. 

93. C. bifida Boott. Fig. 195. Culms 
sharply triangular, slender, smooth, 4 to 8 

Sect. 26. Anomalae Carey. Culms stout, leafy. Leaf-blades 
broad, flat, glabrous, not septate-nodulose. Terminal spike 
staminate, linear. Lateral spikes pistillate, linear-cylindric, 
scattered, closely many-flowered in several rows. Bracts 
leaf-like, sheathless. Perigynia ascending or in age spread¬ 
ing, obovoid, small, olive green, tapering at base, trian¬ 
gular, slightly inflated, thin, abruptly beaked, the beak 
conic. Achenes triangular, apiculate, more or less closely 
enveloped. Stigmas 3. 

90. C. amplifolia Boott. Fig. 193. Long-stolonif- 
erous, the culms 5 to 10 dm. high; leaf-blades 8 to 18 
mm. wide, nearly smooth above; terminal spike 4 to 
9 cm. long; pistillate spikes 3 to 6, the upper approxi¬ 
mate, the lower more or less strongly separate, short- 
peduncled or nearly sessile, 3.5 to 14 cm. long; scales 
pointed; perigynia 3 mm. long, glabrous, nerveless ex¬ 
cept for keels, long-beaked, the beak often excurved. 
—Wet soil, Sierra Nevada from Tulare Co. to Butte 
Co., 4000 to 8000 ft.; Coast Ranges from San Mateo 
Co. to Siskiyou Co., 1500 to 4000 ft.; n. to B. C. and 
Ida. 
Sect. 27. Atkatae Kunth. Culms aphyllopodic or phyllopodic. 

Terminal spike gynaecandrous or staminate, the lateral 1 
to 10 pistillate or with a few staminate flowers at base, 
from sessile, erect and closely approximate to long-pedun- 
cled, nodding and distant. Bracts sheathless or nearly so, 
dark-colored at the base, the blades short. Scales usually 
dark-tinged. Perigynia membranaceous or more or less 
coriaceous, straw-colored or greenish, often strongly dark- 
tinged, elliptic to broadly obovate, circular in cross-section 
to much flattened, papillose to puncticulate, glabrous 
abruptly short-beaked or beakless, the orifice entire or 
bidentate. Achenes triangular, apiculate-tipped. Stigmas 3. 

91. C. spectabilis Dew. Culms 2.5 to 5 dm. high, 
from densely matted tough rootstocks; leaf-blades 2 
to 3.5 mm. wide; pistillate spikes 2 to 4, oblong, 1 to 
2 cm. long, closely 15- to 30-flowered, not aggregated, 
the upper short-peduncled, the lower long-peduncled; 
scales purplish-black 

194. Carex raynoldsii Dewey; a, 
infl. x 1; 6, scale x 7; c, perigy. 

x 7. 
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195. Carex bifida Boott; 
a, infl. x 1; b, scale x 7 ; 

c, perigy. x 7. 

dm. high, the basal sheaths purplish-tinged; leaf-blades 
1.75 to 3.5 mm. wide; terminal spike 1.5 to 3 cm. long, 
staminate or with some perigynia; pistillate spikes 3 to 
5, erect, short-peduncled or sessile, oblong, 8 to 18 mm. 
long, with 20 to 40 at length spreading perigynia; scales 
ovate, sharp-pointed; perigynia narrowly ovate, flat¬ 
tened triangular, about 10-nerved, 3 to 4.5 mm. long, 
the beak 0.5 to 1 mm. long, the teeth minute, rough and 
purplish-tinged within. — Tehachapi Range; Coast 
Ranges from San Luis Obispo Co. to Humboldt Co.; n. 
to southern Ore. 

94. C. buxbaumii Wahl. 
Brown Sedge. Densely 
cespitose, but with long 
stolons; culms 2 to 9 dm. 
high, rough above, slen¬ 
der; leaf-blades 2 to 4 
mm. wide, glaucous- 
green; spikes usually 3 
or 4, erect, 8 to 40 mm. 
long, sessile or short- 
peduncled; scales awned, 
dark purplish-tinged, ex¬ 
ceeding perigynia; peri¬ 
gynia 3 to 4 mm. long, 
glaucous-green, obovoid, 
lightly many-nerved, the 
apex minutely bidentate. 
—Bogs in the high 
Sierra Nevada of Tuol¬ 
umne Co.; n. to Alas., e. 
to the Atlantic; Eurasia. 

196. Carex helleri Mkze.; a, infl. x 
1; b, scale x 7; c, perigy. x 7. 

95. C. helleri Mkze. Sierra Sedge. Fig. 196. Very 
densely cespitose, the culms 0.5 to 3 dm. high; leaf- 
blades 2 to 3.5 mm. wide; spikes oblong, 10 to 20 mm. 
long, densely 25- to 50-flowered; scales acuminate or 
aristate, much narrower than perigynia; perigynia 
broadly oval to suborbicular, much flattened, 2.5 to 
3.5 mm. long, nerveless, abruptly beaked, the beak 
0.25 mm. long, bidentate; achenes short-stipitate.— 
High montane, 8500 to 13,600 ft.: Sierra Nevada from 
Tulare Co. to Eldorado Co.; White Mts.; e. to Nev. 

96. C. epapillosa Mkze. Culms 1.5 to 6 dm. high, 
stiff, sharply triangular, smooth; leaf-blades 3 to 8 
mm. wide; spikes 3 to 6, approximate or a little 
separate, sessile or short-peduncled, oblong-ovoid, 
1 to 2.5 cm. long, closely flowered; scales lance-ovate, 
sharp-pointed, narrower than but about equaling or 
exceeding perigynia; perigynia broadly oval or 
obovate, obscurely nerved. — Mountain meadows, 
high Sierra Nevada of Tuolumne Co.; e. to Wyo. 

97. C. heteroneura W. Boott. Fig. 197. Culms 
2.5 to 10 dm. high, slender, smooth or nearly so; 
leaf-blades 2 to 4 mm. wide; spikes 3 to 6, approxi¬ 
mate or lower more or less strongly separate, sessile 
(the upper) to strongly peduncled (the lower), 
oblong, 0.7 to 2.5 cm. long, closely flowered with 15 
to 40 appressed-ascending perigynia; scales acute, 
narrower than perigynia; perigynia sub-orbicular, 
strongly flattened, rounded at base and apex, the 
beak 0.25 mm. long, minutely bidentate.—High mon- 

197. Carex heteroneura W. 
Boott; a, habit x 1; b, scale 

x 7 V2 ; c, perigy. x 7 Y2 . 
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tane, 7000 to 11,000 ft.: coastal S. Cal.; White Mts.; Sierra Nevada from 
Tulare Co. to Nevada Co.; e. to w. Nev. 

98. C. albo-nigra Mkze. Culms 1 to 3 dm. high; leaf-blades 2.5 to 5 mm. 
wide; spikes usually 3, closely approximate, sessile or very nearly so, linear- 
oblong, about 1 cm. long, closely flowered with 15 to 20 appressed-ascending 
perigynia; scales ovate, acutish, purplish-black usually with strongly de¬ 
veloped white margins; perigynia obovate, strongly flattened, 3 to 3.5 mm. 
long, substipitate, abruptly beaked, the beak 0.25 mm. long, minutely biden- 
tate; achenes narrower than perigynia, short-stipitate.—Dry mountain sides, 
high Sierra Nevada in Tulare Co.; e. to Ariz. and Col. 

99. C. mertensii Prescott. Culms 3 to 10 dm. high, very sharply triangular, 
rough; leaf-blades 4 to 7 mm. wide; spikes 1 to 4 cm. long, the upper ap¬ 
proximate, the lower more remote on slender peduncles; scales lance-ovate, 
acute; perigynia appressed, broadly oval, much flattened, purple-spotted, 
tapering at apex, minutely beaked, the beak 0.5 mm. long, entire; achenes 
strongly stipitate.—Mountains, Trinity Co.; a well marked and handsome 
species, abundant farther n.; extending to Alas, and Mont. 

Sect. 28. Acutae Fries. Culms leafy below, aphyllopodic or phyllopodic. Terminal 1 to 
several spikes staminate (rarely gynaecandrous), linear, the others pistillate, linear 
to cylindric or oblong, closely many-flowered, sessile or peduncled. Bracts sheathless 
or rarely short-sheathing, leafy or squamiform, often bi-auriculate and darkened at 
base. Perigynia membranaceous to coriaceous, piano- or bi-convex or turgid, elliptic 
to obovate, puncticulate, margined, beakless or abruptly minutely beaked, the orifice 
entire to deeply bidentate. Achenes normally lenticular. Stigmas normally 2. 

100. C. scopuldrum Holm. Culms 1 to 4 dm. high, stiff, sharply triangular, 
smooth; leaf-blades 3 to 7 mm. wide with re volute margins; terminal spike 
staminate or androgynous; lateral spikes 2 or 3, approximate, erect, sessile or 
short-stalked, pistillate or androgynous, 1 to 2.5 cm. long, 6 to 7 mm. wide; 
perigynia 2.5 to 3.5 mm. long, soon turgid, papillose, spreading, nerveless, 

with short but prominent entire beak. — Sierra 
Nevada at Whitney Mdws.; n. to Wash., e. to Col. 

101. C. gymnoclada Holm. Fig. 198. Culms 
sharply triangular, usually roughened above, de¬ 
veloping some short blades the first year and in 
the flowering (second) year 2 to 4 erect blades, 
2.5 to 4 mm. wide, flat with revolute margins; 
staminate spike short-peduncled, 5 to 15 mm. 

D long; pistillate spikes 2 or 3, approximate, oblong 
or linear-oblong, 5 to 25 mm. long; perigynia ap¬ 
pressed, obovoid, plano-convex, not turgid, 3 mm. 
long, often dark tinged, nerveless, granular, the 
beak straight, 0.25 mm. long.—High montane, 
6000 to 9000 ft., Sierra Nevada from Tulare Co. 
to Siskiyou Co., thence w. to Trinity Co.; n. to 
Wash., e. to Col. 

102. C. nebraskensis Dew. Fig. 199. Culms 2.5 
to 10 dm. high, stout, rigid; leaf-blades pale 
green, 3 to 8 mm. wide, flat, the sheaths nodulose; 
staminate spikes 1 or 2, peduncled, 1.5 to 3.5 cm. 
long; pistillate spikes 2 to 5, oblong, sessile or 
short-peduncled, 1.5 to 6 cm. long, contiguous or 

the lower separate, with very many ascending perigynia; scales lanceolate, 
blackish; perigynia ascending, 3 to 3.5 mm. long, greenish straw color, com¬ 
pressed bi-convex, ribbed.—Meadows and swamps, 4000 to 9700 ft.: mts. of 
coastal S. Cal.; Sierra Nevada from Tulare Co. to Siskiyou Co.; Panamint 
Mts.; n. to B. C., e. to Kan. 

198. Carex gymnoclada 
Holm; a, infl. x 1; b, scale 

x 7; c, perigy. x 7. 

103. C. paucicostata Mkze. Culms slender, 2.5 to 4 dm. high; leaf-blades 
light green, 2 to 4 mm. wide, flat or channeled at base; staminate spike 
solitary; pistillate spikes 4 to 6, linear, 1 to 4 cm. long, the numerous peri¬ 
gynia appressed-ascending; scales oblong, obtuse or acutish, blackish with 
lighter center; perigynia 2 mm. long, glaucous-green, the upper empty part 
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inconspicuous, abruptly black apiculate tipped.—Wet 
places, mostly around lakes, Sierra Nevada from 
Tulare Co. to Nevada Co., 5000 to 9900 ft. 

104. C. liindsii C. B. Clarke. Culms slender, 1 to 6 
dm. high; blades 1.5 to 3 mm. wide, flat or channeled 
at base; staminate spike solitary, long-peduncled; 
pistillate spikes 4 to 6, linear or oblong-linear, 1.5 to 
4.5 cm. long, the numerous perigynia appressed-as- 
cending; scales oblong, obtuse or acutish, blackish Q 
with lighter center, much shorter than perigynia; peri- i 
gynia 2.5 to 3.5 mm. long, the upper part empty, 
abruptly black apiculate tipped.—Wet places along 
the coast, Del Norte Co.; n. to the Aleutian Isis. 

105. C. kelloggii W. Boott. Culms slender, 3 to 7 
dm. high; leaf-blades light green, flat or channeled at 
base, 1.5 to 3 mm. wide; staminate spike usually soli¬ 
tary; pistillate spikes 3 to 5, sessile or nearly so, ap¬ 
proximate, linear, 1.5 to 4 cm. long, often attenuate 
at base, the numerous perigynia appressed-ascending; 
scales obtuse or acutish with broad light-colored 
center; perigynia 2.5 mm. long, the beak abruptly 
black apiculate tipped.—Wet places, 4000 to 9400 ft., 
Sierra Nevada from Tulare Co. to Siskiyou Co.; n. 
to Alas., e. to Col. 

106. C. sitchensis Prescott. Black-heads. Culms 6 

to 12 dm. high, stout, sharply triangular, strongly red¬ 
dened at base; leaf-blades flat or channeled at base, 
2 to 9 mm. wide; staminate spikes 2 to 5, slender; 
pistillate spikes 3 to 5, strongly separate, linear- 
cylindric, 3 to 9 cm. long, very many-flowered; scales 
lanceolate, sharp-pointed; perigynia ovate or oval, 3 
to 3.5 mm. long, broadest near middle, not red-dotted, HM /jj f \ /•? 
apiculate.—Near the coast from Santa Cruz Co. to 
Del Norte Co., thence e. to Butte Co.; n. to Alas. 
Very local with us. 

107. C. aquatilis Wahl. Water Sedge. Culms 2 to 7 \||[|/| | Q 
dm. high, reddened at base; leaf-blades 2 to 6 mm. 
wide; staminate spikes 1 or 2, slender; pistillate spikes 
2 to 4, sessile or short-peduncled, not aggregated, 
linear, 1.5 to 6 cm. long; scales oblong-obovate to 
lanceolate, obtuse or acutish; perigynia elliptic- 
obovoid, 2.5 mm. long, broadest below apex, red- 
dotted, minutely beaked.—Swampy grounds, Warner 
Mts., Modoc Co.; n. to Alas., e. to Que. 

108. C. barbarae Dew. Pig. 200. Culms 3 to 10 dm. 199 Carex nebraskensis 

high, stout, sharply triangular, serrulate at least in Dewey; a, infl. x l; 6, 
inflorescence; leaves 7 to 12, the sheaths brownish- scale x 7; c, perigy. 

puberulent, the blades light-green, thick, flat or chan- x 7* 
neled, 3.5 to 9 mm. wide, serrulate, the middle ones much reduced, filamen- 
tose; staminate spikes 1 or 2, narrowly linear; pistillate spikes 2 to 5, sessile 
or short-peduncled, oblong- or linear-cylindric, 2.5 to 8 cm. long, reddish- 
purple with lighter center; perigynia ascending, oval, obscurely nerved, 3 to 
4.5 mm. long, at length brownish, often granular.—Mts. of coastal S. Cal., 
Sierra Nevada foothills, Great Valley, and Coast Banges. One of the most 
characteristic Cal. species from about 20 to 4000 ft.; n. to Ore. 

109. C. schottii Dew. Culms 10 to 15 dm. high, sharply triangular, very 
rough above; leaf-blades flat with revolute margins, serrulate, the lower 
sheaths hispidulous dorsally; staminate spikes about 3, elongate-linear, 8 to 
14 cm. long; pistillate spikes mostly 3, sessile or nearly so, elongate-linear, 
11 to 14 cm. long; scales narrowly lanceolate, acute or obtusish, purplish- 
black with broad 3-ribbed lighter center; perigynia appressed, plano-convex, 
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200. Carex barbarae Dewey; a, 
infl. x % ; b, scale x 5; c, 

perigy. x 5. 

obovate, 3 mm. long, greenish straw-colored, 
strongly several-nerved on both faces, the 
beak 0.25 mm. long.—Coastal S. Cal. and n. 
to Monterey Co., 20 to 2500 ft. 

110. C. senta Boott. Culms 4 to 9 dm. high, 
sharply triangular; leaves 6 to 12, the middle 
sheaths sparingly hispidulous dorsally and 
filanientose ventrally, the blades 3 to 5 mm. 
wide, the middle ones much reduced; ter¬ 
minal spike staminate, peduncled, 3 to 4.5 
cm. long, with 1 or 2 smaller ones at base; 
pistillate spikes 1 to 3, sessile or short-pe- 
duncled, 2.5 to 5 cm. long; scales oblong- 
ovate or lanceolate, obtuse to acuminate, 
purplish-black with lighter center; perigynia 
ovate, conspicuously several-nerved on both 
faces, green or straw-colored, often dark- 
tinged and frequently strongly red-dotted, 
granular, the beak 0.25 mm. long.—Coastal 
counties from Alameda Co. to San Diego 
Co.; Sierra Nevada from Amador Co. to 
Tulare Co.; e. to Ariz. 

111. C. nudata W. Boott. Culms slender, 
3 to 8 dm, high, sharply triangular, strongly 
dark purplish at base; leaf-blades light 
green, flat with revolute margins, 2.5 to 3.5 
mm. wide, smooth except toward apex, the 
basal sheaths rounded and hispidulous dor- 
sally; staminate spike short-peduncled, 1.5 
to 3 cm. long; lateral spikes 3 to 5, sessile or 
short-peduncled, 1 to 4 cm. long, 6 to 7 mm. 
wide; bracts conspicuously biauriculate; 
scales ovate, or oblong-ovate, obtuse or 
acutish, blackish with lighter midvein; peri¬ 
gynia lanceolate or ovate, compressed bicon¬ 
vex, 3 to 4 mm. long, finely 6 to 9-nerved on 
both faces, membranaceous, greenish straw- 
color or purplish-black tinged, smooth or 
slightly granular at apex, the upper portion 
empty, the beak 0.25 mm. long, entire.— 
Rocky beds of streams, 10 to 2000 ft.: Coast 
Ranges from Santa Clara Co. to Siskiyou Co.; 
Sierra Nevada from Calaveras Co. to Shasta 
Co.; n. to w. Ore. 

112. C. eurycarpa Holm. Culms 4 to 9 dm. high, sharply triangular, rough¬ 
ened above; leaf-blades 3 to 4.5 mm. wide, the lower sheaths minutely hispid¬ 
ulous and rounded dorsally; staminate spike peduncled, 3 to 4 cm. long; 
lateral spikes 3 to 5, 2 to 4 cm. long; scales lanceolate, short-acuminate, 
purplish-brown with prominent light midvein; perigynia appressed, 2.75 mm. 
long, several-nerved on both faces, minutely roughened, greenish or straw- 
color, the beak 0.5 mm. long, emarginate.—Boggy meadows, Sierra Nevada 
from Mariposa Co. to Siskiyou Co.; n. to Wash. 

113. C. oxycarpa Holm. Culms 4.5 to 9 dm. high, sharply triangular, 
slightly roughened above; leaf-blades 2 to 4 mm. wide, the lower sheaths his¬ 
pidulous dorsally; terminal spike staminate, peduncled; lateral spikes 4 or 5, 
the upper 1 or 2 staminate, the lower 2 to 4 pistillate or androgynous, sessile 
or short-peduncled, 2.5 to 4.5 cm. long, 5 mm. wide; scales lanceolate, acute, 
purplish-black with light midvein; perigynia 3.5 mm. long, 3 to 5-striate on 
both faces, granular roughened, brownish, abruptly minutely apiculate, the 
orifice entire.—Wet meadows, n. Sierra Nevada from Butte Co. to Siskiyou 
Co.; n. to Wash, and Ida. 
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Sect. 29. Cryptocarpae Tuckerm. Stoloniferous. 
Culms aphyllopodic or phyllopodic. Terminal 1 to 
3 spikes staminate, linear, the others pistillate, 
linear or oblong, closely many-flowered, the lower 
or all peduncled and erect or very often pendulous. 
Bracts sheathless, the upper at least biauriculate 
at base. Scales 3-nerved, usually cuspidate or 
aristate, but in some species obtuse. Perigynia 
coriaceous or membranaceous, piano- or biconvex 
or turgid, elliptic to obovate, puncticulate, mar¬ 
gined, abruptly minutely beaked or beakless, the 
orifice entire or nearly so. Achenes lenticular, 
apiculate, constricted in the middle. Stigmas 2. 

114. C. lyngbyei Hornem. Culms 3 to 9 dm. 
high; leaf-blades flat, 2 to 12 mm. wide; upper¬ 
most spike staminate, long-peduncled; lateral 
spikes 2 to 6, the upper 1 or 2 often staminate 
or androgynous, the lower pistillate, drooping, 
linear or oblong, 2 to 8 cm. long; perigynia 
oblong - oval, 
b i - con vex 
2.5 to 3 mm. 
long, very 
minutely 
beaked. — 
Humboldt 
Co. coast; n. 
to the Aleu¬ 
tian I s 1 s.; 
widely dis- 
tributed 
in Arctic 
regions. 

201. Carex obnupta Bailey; 
a, infl. x x/z ; b, scale x 4; 

c, perigy. x 4. 

115. C. ob¬ 
nupta Bailey. 
Fig. 201. 
Culms 5 to 15 
dm. high; 
leaf- blades 
5 to 8 mm. 
wide, thick; 

staminate spikes 2 or 3; pistillate spikes 2 
to 4, oblong to linear-cylindric, 3 to 10 cm. 
long, strongly peduncled; scales narrowly 
ovate, blackish, sharp-pointed, concealing 
perigynia; perigynia coriaceous, 3 to 3.5 
mm. long, abruptly minutely beaked, the 
beak entire.—Coastal counties from Mon¬ 
terey Co. to Del Norte Co. and local in the 
Sacramento Valley; n. to B. C. 

Sect. 30 Trachychlaenae Drejer. Phyllopodic. 
Culms very stout, leafy below, the lower 
sheaths strongly filamentose ventrally. Spikes 
numerous, the upper 3 to 6 staminate, elon¬ 
gated, the lower 3 to 6 pistillate (or staminate 
at apex), linear-cylindric, densely very many- 
flowered, the lower at least long-peduncled. 
Lowest bract about equaling or exceeding the 
inflorescence, short-sheathing. Pistillate scales 
mucronate or aristate. Perigynia obovoid or 
oblong, glabrous, roughened or hispidulous, 
membranaceous, slightly inflated, apiculate- 
beaked, the orifice emarginate. Achene trian¬ 
gular, the sides flat or slightly concave. 
Stigmas 3. 

116. C. spissa Bailey. Fig. 202. Boot- 
stocks stout, woody; culms 1 to 2 m. high, 
obtusely triangular, smooth; leaf-blades 

Carex spissa Bailey; a, infl. x 
; b, scale x 6; c, perigy. x 6. 
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glaucous-green, 7 to 14 mm. wide, flat with revolute 
strongly serrulate margins, the sheaths brownish tinged; 
pistillate spikes separate, erect, sessile or nearly so, 6 to 
14 cm. long, the perigynia squarrose at maturity; scales 
narrowly ovate, serrulate-awned, light brownish; perigynia 
3 to 4.5 mm. long, becoming somewhat inflated, very 
abruptly beaked, the beak 0.5 mm. long, the style very 
strongly bent and twisted; achenes elliptic-obovoid.— 
Banks of streams at low altitudes from Los Angeles Co. 
to San Diego Co.; s. to L. Cal. 

Sect. 31. Hirtae Tuckerm. Culms stout, leafy. Rootstocks with 
long stolons. Leaves septate-nodulose. Spikes 3 to 10, the upper 
1 to 5 staminate, slender, the others pistillate, many-flowered, 
erect. Bracts leaf-like, equaling or exceeding the culm, often 
sheathing. Pistillate scales ovate or lanceolate, acute or aristate. 
Perigynia mostly ascending, coriaceous, ovoid or oblong-ovoid, 
somewhat inflated, nearly orbicular in cross-section, many- 
nerved, often hairy, round-tapering at base, tapering into the 
bidentate beak. Achenes triangular, often stipitate, the sides 
flat or deeply concave, apiculate. Stigmas 3. 

117. C. yosemitana Bailey. Fig. 203. Cespitose from 
stout rootstocks; culms 3 to 9 dm. high; leaf-blades not 
rigid, 3 to 7 mm. wide; terminal spike linear, 12 to 30 mm. 
long, more or less peduncled, 
occasionally with a few peri¬ 
gynia; pistillate spikes 3 or 4, 
more or less separate, sessile 
or nearly so, oblong-cylindric, 
1 to 4 cm. long, closely flow¬ 

ered, often staminate at 
apex; scales lance-ovate, 
shar p-pointed, ciliate, 
chestnut-brown; peri¬ 
gynia 2.5 to 3.5 mm. long, 
obovoid, or oblong-obo- 
void, obscurely nerved, 
abruptly short-beaked, 
the beak 0.5 mm. long.— 
Montane, 4000 to 8000 
ft.: Sierra Nevada from 
Tuolumne Co. to Tulare 
Co.; San Jacinto Mts. 

b 118. C. oregonensis 
Olney. Oregon Sedge. 

Fig. 2 0 4. Rootstocks 
slender, woody, creep¬ 
ing; culms 1 to 5 
high, rigid, smooth; leaf- 
blades thick, rigid, 3 to 
5 mm. wide, canaliculate, 
mostly exceeding culms; 
terminal 2 or 3 spikes 
staminate, linear, 8 to 25 
mm. long; pistillate 
spikes 3 or 4, 1.5 to 5 cm. 
long, the lower more or 
less separate, closely 
erect, closely flowered 
above or loosely below, 

the perigynia appressed-ascending; scales ovate, 
acute to cuspidate, chestnut-brown tinged; peri¬ 
gynia ovoid, obtusely triangular, 4 to 5 mm. long. 
—Mountain meadows, Medicine Lake, Siskiyou 20£ STx 
Co.; n. to Wash. C) perigy. x 8. 

203. Carex yosemitana 
Bailey; a, infl. x 1; b, 

scale x 7; c, perigy. 
x 7. 
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119. C. lanuginosa Michx. Woolly Sedge. Fig. 205. 
Culms 3 to 10 dm. high, sharp-angled and rough above; 
leaf-blades flat, 1.5 to 5 mm. wide, rough; staminate spikes 
1 to 3, up to 3 cm. long, distant; pistillate spikes 1 to 3, 
oblong-cylindric, 1 to 5 cm. long, sessile or short-peduncled, 
closely flowered; scales lanceolate, acuminate or aristate, 
reddish-brown tinged; perigynia broadly ovoid, 2.5 to 3.5 
mm. long, the nerves obscure.—Wet meadows or swamps 
in the valleys and mountains, 500 to 8000 ft.: coastal S. 
Cal.; w. Mohave Desert; upper San Joaquin Valley; Sierra 
Nevada from Tulare Co. to Siskiyou Co.; n. to B. C., e. 
to N. S. 

120. C. sheldonii Mkze. Culms very smooth below the 
spikes, 5 to 10 dm. high, not fibrillose at the base; leaf- 
blades 3.5 to 6 mm. wide, the sheaths dark-tinged at the 
mouth, the basal breaking and slightly filamentose; stami¬ 
nate spikes 2 or 3, distant; pistillate spikes usually 2, 2 to 
5 cm. long, rather closely flowered; scales ovate-lanceolate, 
acuminate or cuspidate; perigynia 5 to 6 mm. long.— 
Swamps, Warner Mts., ne. Cal.; n. to Ore., e. to Ida. 

Sect. 32. Extensae Fries. Culms slender but strict, obtusely trian¬ 
gular, leafy toward base. Leaves sparingly septate-nodulose, the 
blades narrow. Spikes 2 to 10, the terminal usually staminate, 
the others pistillate, suborbicular to oblong, densely flowered, 3 
cm. or less long, the upper sessile and approximate, the lower 
remote, peduncled, erect. Bracts leafy, more or less sheathing. 
Pistillate scales ovate, mostly reddish, copper or chestnut tinged. 
Perigynia ascending, spreading or deflexed, membranaceous, 
smooth, many-nerved, somewhat inflated, obscurely triangular, 
rounded at base, contracted into a bidentate beak, the teeth 
very erect. Achenes triangular with flat sides. Stigmas 3. 

121. C. viridula Michx. Green Sedge. Densely cespitose, 
the culms 0.6 to 3 dm. high, smooth; 
3 mm. wide, canaliculate; staminate 

spike sessile or sliort-peduncled; pistillate spikes 2 to 6, 
4 to 12 mm. long; scales ovate, much shorter than peri¬ 
gynia, obtuse or acutish; perigynia 2 to 3 mm. long, the 
beak scarcely % length of body.—Swamps on the Mendo¬ 
cino coast; n. to Alas., e. to the Atlantic. 

Sect 33. Physocarpae Drejer. Culms mostly tall and stout. 
Leaves septate-nodulose, not hairy. Spikes 2 to 10, the upper 
1 to 5 staminate, the others normally pistillate, subglobose to 
linear-cylindric, generally closely many-flowered, erect, short- 
peduncled, more or less remote. Bracts leaf-like, much exceed¬ 
ing the inflorescence, normally sheathless. Perigynia ascend¬ 
ing, spreading or even reflexed, membranaceous, smooth, from 
little to much inflated, suborbicular in cross-section, coarsely 
many-ribbed or nerveless, contracted into a beak, the beak 
entire to bidentate. Achenes much shorter than perigynia, 
triangular or lenticular. Stigmas 3 or 2. 

122. C. vesicaria L. Fig. 206. Rootstocks short-creep¬ 
ing and stoloniferous; culms 3 to 10 dm. high, aphyllo- 
podic, purplish-tinged at base; leaf-blades 2 to 7 mm. 
wide, the sheaths sparingly nodulose dorsally; staminate 
spikes 2 to 4, linear, 2 to 4 cm. long; pistillate spikes 1 
to 3, sessile or short-peduncled, oblong-cylindric, 2.5 to 
7.5 cm. long, more or less strongly separate; scales ovate- 
lanceolate, sharp-pointed; perigynia ovoid, yellowish- 
green or darker tinged.—Wet meadows and swamps: 
Coast Ranges from Marin Co. to Siskiyou Co., 20 to 
2000 ft.; Sierra Nevada from Tulare Co. to Siskiyou Co.; 
n. to B. C., e. to the Atlantic. Very variable. 

123. C. exsiccata Bailey. Tall Swamp Sedge. Fig. 
207. Rootstocks short-creeping; culms 3 to 10 dm. high, 
rough above, aphyllopodic, purplish-tinged at base; leaf- 
blades 3 to 7 mm. wide, the sheaths sparingly nodulose 

206. Carex vesicaria 
L.; a, infl. x % ; b, 
scale x 3 ; c, perigy. 

x 3. 

205. Carex lanugi¬ 
nosa Michx.; a, infl. 
x % ; b, scale x 5 ; c, 

perigy. x 5. 

leaf-blades 1 to 
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dorsally; staminate spikes 2 to 4, 2 to 4.5 cm. long, 
narrow; pistillate spikes 1 to 3, sessile or short-pedun- 
cled, more or less strongly separate, cylindric, 2 to 7.5 
cm. long; scales lanceolate-ovate, sharp-pointed; peri- 
gynia lanceolate, olive green.—Wet places along the 
coast from Santa Cruz Co. to Humboldt Co.; n. to 
Alas., e. to Mont. 

124. C. rostrata Stokes. Bottle Sedge. Big. 208. 
Cespitose, sending forth long horizontal stolons; 
culms phyllopodic, 3 to 12 dm. high; leaf-blades 2 to 
12 mm. wide; staminate spikes 2 to 4, slender, 1 to 6 
cm. long; pistillate spikes 2 to 5, remote, cylindric, 
sessile or short-peduncled, 1 to 15 cm. long; scales 
lanceolate, sharp-pointed; perigynia ovoid, 4 to 6 mm. 
long, greenish straw color or darker tinged.—Swampy 
places: abundant in the Sierra Nevada from Butte 
Co. to Tulare Co., 4000 to 6200 ft.; San Bernardino 
Mts.; San Francisco Bay region; n. to Alas., e. to the 
Atlantic. 

r 

c 

ll 

Sect. 34. Pseudo-Cypereae. 
Tuckerm. Culms tall, gen¬ 
erally stout, acutely angled, 
leafy below. Leaf-blades 
flat, septate- nodulose. 
Spikes 3 to 9, the upper 1 
to 3 slender, staminate, the 
others normally pistillate, 
densely flowered, the upper 
approximate, the lower re¬ 
mote and strongly pedun- 
cled, often nodding. Bracts 
leaf-like, much exceeding 
the culms, mostly not 
sheathing. Pistillate scales 
aristate. Perigynia spread¬ 
ing or reflexed, membran¬ 
aceous or stiff, triangular 
or circular in cross-section, 
3 to 8 mm. long, closely 
many-ribbed, greenish 
straw-color, smooth, stipi- 
tate, contracted into a rigid 
beak, the teeth slender. 
Achenes triangular. Stig¬ 
mas 3, short. 

125. C. hystricina 
Muhl. Porcupine Sedge. 

Cespitose and stolonif- 
erous; culms 1.5 to 10 
dm. high, rough above; 
leaf-blades 2 to 10 mm. 
wide; staminate spike 1 
to 5 cm. long, slender- 
peduncled; pistillate J| 

spikes 1 to 4, approximate or strongly separate, ^ 
densely many-flowered, oblong or oblong-cylin- 
dric, 1 to 6 cm. long, the lower slender-pedun- 
cled; scales green, 3-nerved, rough-awned, nar¬ 
rower and mostly shorter than perigynia; peri¬ 
gynia 5 to 7 mm. long, ascending or at length 
spreading. — Swampy soil, Trinity Co.; n. to 
Alb., e. to the Atlantic. 

126. C. comosa Boott. Bristle Sedge. Fig. 
209. Cespitose and not stoloniferous; culms 5 to 
15 dm. high, strongly roughened to smooth; leaf- 
blades 6 to 16 mm. wide; staminate spike 3 to 
7 cm. long, slender-peduncled; pistillate spikes 
1 to 4, densely many-flowered, oblong-cylindric, 

207. Carex exsiccata 
Bailey ; a, infl. x % ; 
b, scale x 4; c, perigy. 

x 4. 

208. Cax-ex rostrata Stokes; 
infl. x % ; b, scale x 5; c, 

perigy. x 5. 

a, 
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1 to 7.5 cm. long, the upper erect and short- 
peduncled, the lower slender-peduncled and 
at length nodding; scales narrow, mostly 
shorter than perigynia, very rough-awned; 
perigynia lanceolate, rigid, 5 to 7 mm. long, 
reflexed when mature.—Swamps near the 
coast: San Bernardino Valley; Santa Cruz 
Mts. to Lake Co.; n. to Wash., e. to the 
Atlantic. 

PALMACEAE. Palm Family 

Commonly trees with fibrous roots and 
columnar unbranched trunks bearing a tuft 
of large leaves at summit. Leaves sharply 
plaited when young, eventually tearing more 
or less along the lines of the folds. Flowers 
minute, commonly monoecious, in ours per¬ 
fect, borne in a large inflorescence inclosed 
by a spathe. Perianth in two circles, an 
outer 3-lobed calyx and an inner 3-parted 
corolla. Stamens 6, inserted on the corolla- 
tube. Carpels 3, separate or united, each 1- 
ovuled. Fruit a berry, drupe or nut. 

1. WASHINGTONIA Wendl. Fan Palm 

Trees with fan-shaped much folded blades 
and long petioles armed with stout hooked 
spines along the margins. Pistil 1; ovary 3- 
celled; style and stigma 1. Fruit a berry. (In 
honor of President Washington.) 

1. W. filifera Wendl. California Fan 
Palm. Columnar tree 20 to 75 ft. high, the 
trunk 1 to 3 ft. in diameter; leaves 3 to 6 
ft. long, with 40 to 60 folds, torn nearly to 
the middle, the divisions copiously fibrous; 
flowers borne in a branched panicle on long 2°9; Carex comosa Boott; a, habit 

stems, the whole 8 to 12 ft. long; berries x ^ scale x 3; c’ pengy* x 3- 
black, oval, 3 to 3^ lines long, with thin flesh surrounding a large seed; 
endosperm horny.—W. and n. sides of the Colorado Desert, on or above the 
old beach line of the one-time interior sea, always in moist spots or oases, 
from near sea-level to 3500 ft. 

ARACEAE. Arum Family 

Perennial glabrous herbs with large leaves, perfect or usually unisexual 
flowers crowded on a spadix surrounded by a usually colored spathe. Ovary 1 
to several-celled, ovules 1 to several in each cell. Fruit in ours a berry. 

Spathe yellow; perianth present; ovary inferior.1. Lysichiton. 
Spathe white; perianth none; ovary superior.2. Calla. 

1. LYSICHITON Schott 

Peduncle and basal leaves from a stout rootstock. Flowers perfect; peri¬ 
anth-segments 4, distinct, with 4 opposite stamens. Ovary 2-celled, 1 ovule 
in each cell; stigma depressed. Berry 2-seeded, sunk in the spadix. (Greek 
lusis, a loosing, and chiton, a tunic or covering, referring to the spathe.) 

1. L. kamtschatcense (L.) Schott. Skunk Cabbage. Coarse herb; leaves 
yellow, oblong to elliptic, 1 to 4 ft. long and *4 to 1% ft. wide; peduncle 
stout, shorter than the leaves; flowering spadix 1 to 3 in. long.—Swamps 
along the coast: Santa Cruz Mts. to Humboldt Co.; n. to Alas, and Siberia. 

2. CALLA L. 

Perennial herb with rootstocks, long-petioled cordate leaves and solitary 
scapes. Flowers perfect or the upper staminate. Stamens 6. Ovary 1-celled: 
ovules 5 to 9. Berries red. (Ancient name.) 
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1. C. palustris L. Water Arum. Plants about 1 ft. high.—Bogs, Glen Blair, 
Mendocino Co. (Zoe 5:58); B. C.; ne. N. Am. 

LEMNACEAE. Duckweed Family 

Minute floating or submerged aquatic perennials, without leaves. Plant 
body consisting of a leaf-like stem or 11 frond’’ which is densely green, disk¬ 
shaped, elongated or irregular. Basal margin of the frond with 1 or 2 clefts 
or reproductive pouches. Vegetative reproduction active, the daughter fronds 
arising from the reproductive pouches and attached to the parent frond by 
slender stalks (or stipes). Inflorescence, when present, consisting of a simple 
cluster of 2 staminate flowers and 1 pistillate flower, contained in the repro¬ 
ductive pouch, subtended by a sac-like spathe, and imitating a single flower. 
Staminate flower consisting of a single stamen and the pistillate flower of a 
single ovary with 1 to 7 ovules. Perianth none. Flowers and fruit scarce, in 
one genus unknown. The daughter fronds soon separate or remain connected 
for some time; they may at certain seasons sink to the bottom of the pond 
or ditch and undergo a resting period. 

Fronds with roots; vegetative pouches 2, posteriorly placed. 
Frond 5 to 15-nerved, with several roots.1. Spirodela. 
Frond 1 to 5-nerved, with a single root.2. Lemna. 

Fronds without roots, thin, strap-shaped; vegetative pouch 1.3. Wolffiella. 

1. SPIRODELA Schleiden 

Fronds with many fascicled roots. Roots with one vascular bundle. Repro¬ 
ductive pouches 2, with cleft-like openings in either margin of the basal por¬ 
tion of the frond. Inflorescence consisting of a cluster of 1 pistillate and 2 
staminate flowers borne in the reproductive pouches and subtended by a sac- 
like spathe. Fruit round-lenticular, with winged margins. (Greek speira, 
a cord, and delos, evident.) 

1. S. polyrhiza Schleiden. Fronds solitary or in colonies of 2 to 5, round¬ 
ish obovate, 5 to 15-nerved, 1% to 4 lines long, usually sterile.—S. Cal.; 
cosmopolitan. 

2. LEMNA L. Duckweed 

Fronds disk-shaped, usually with a central nerve and with or without sev¬ 
eral lateral nerves, each with a single root which is commonly provided with 
a root cap. Reproductive pouches 2, appearing as clefts in either margin oi 
the basal portion of the frond, each containing a cluster of 3 flowers sur¬ 
rounded by a spathe. Ovary with 1 to 7 ovules. Fruit ribbed. (Ancient 
Greek name.) 

Frond with a long stipe, mostly submerged and forming large masses; papillae none. 
3. L. trisulca. 

Frond with a short stipe, floating on the surface. 
Symmetrical or nearly so, papillate along the median line. 

Oblong-ovate; fruit more or less lenticular. 
Upper surface uniformly green; margin of the fruit without appendages; 

seed always 1. .. ..2. L. minor. 
Upper surface mottled with irregular brown streaks; margin of the fruit 

with rounded wing lobes; seeds 1 to several.1. L. gibba. 
Oblong to elliptical, small, green on both surfaces, with a row of papillae along 

the mid-nerve; fruit elongated.5. L. minima 
Unsymmetrical. 

Obliquely obovate, obscurely 3 to 7-nerved, papillate along the median line. 
1. L. gibba 

Long oblong, thin, obscurely 1-nerved; papillae none.4. L. cyclostasa. 

1. L. gibba L. Gibbous Duckweed. Fronds 1 to 4 in a group, commonly 
2, orbicular to obovate, slightly to very unsymmetrical, usually 3 to 5-nerved, 
1 to 2 lines wide, 1 to 2*4 lines long, thick, convex and slightly keeled above, 
flat to strongly gibbous beneath; base usually acute and commonly with 
narrow wing margins; pistil clavate; ovules 1 to 7; fruit symmetrical, purple- 
tinted, winged with rounded lobes at the upper margin on either side of the 
stigma.—Stagnant ponds; all continents except S. Am. 

2. L. minor L. Smaller Duckweed. Fronds solitary or few in a cluster, 
round to elliptic-obovate, green or purplish beneath, uniformly bright-green 
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above, convex on both sides, upper surface sometimes slightly keeled and 
with a row of papillae along the mid-nerve, the apical one usually quite 
prominent; pistil clavate; ovule 1; fruit not winged, projecting about % 
beyond the margin of the frond.—Stagnant pools, abundant. All continents 
except S. Am. 

3. L. trisulca L. Ivy-leaf Duckweed. Fronds forming dense masses, ob¬ 
long to oblong-lanceolate, slightly unsymmetrical and frequently a little 
falcate, 2y2 to 5 lines long and iy2 lines wide, the long stipe attached to the 
basal margin; floating fronds with shorter stipes and cavernous throughout 
the central portion; submerged fronds with long twisted stipes; seed promi¬ 
nently 12 to 15-ribbed.—Cold springs and running water, Sierra Nevada. All 
continents except S. Am. 

4. L. cyclostasa Chev. Fronds solitary or more commonly 2 to 8 cohering 
in a more or less curved chain, thin, oblong to obovate-obl'bng, usually some¬ 
what falcate, % to % lines wide by 1 to 1% lines long, without papillae; 
base of the frond usually unsymmetrical, tapering into a short stipe or fre¬ 
quently sessile; fruit long-ovate, pointed by the long, straight or rarely 
curved style; seed 12 to 29-ribbed.—Springs and pools; N. and S. Am. 

5. L. minima Phil. Fronds cohering in 2s, sometimes in 4s, or solitary, 
oblong to elliptical, symmetrical, y2 to 1% lines wide, % to 2 lines long, 
rather thick, with a row of papillae along the mid-nerve; lower surface flat 
or slightly convex, upper surface slightly to prominently convex with thin 
margin entirely around the frond; frond cavernous in the middle portion only, 
commonly nerveless; seed oblong, pointed, about 16-ribbed.—Two growth 
stages: smaller fronds straw-yellow or pale green and strikingly convex on 
the upper surface; larger fronds thinner and green-colored.—Pools, Cal., e. 
to Wyo. and Fla. 

3. WOLFFIELLA Hglm. 

Fronds minute, thin, band-like or ligulate, somewhat curved, rootless. Re¬ 
productive pouch one, triangular, opening as a cleft in the basal margin of 
the frond. Flowers and fruit unknown. Stipe of the daughter frond attached 
on the margin of the reproductive pouch. (Diminutive of Wolffia.) 

Fronds saber-shaped.1. W. oblonga. 
Fronds ligulate.2. W. Ungulata. 

1. W. oblonga Hglm. Fronds solitary or in pairs, rarely 3s, slightly fal¬ 
cate, tapering from the rounded base to the somewhat narrower rounded 
apex, sometimes oblong, rarely straight, 1 y2 to 21/4 lines long.—S. Cal., Mex., 
S. Am. 

2. W. lingulata Hglm. Fronds solitary or in pairs, ovate to oblong-ligulate, 
1*4 to 3PL lines long.—Kern Co.; San Bernardino Valley; Mex. 

PONTEDERLACEAE. Pickerel Weed Family 

Aquatic herbs. Perianth with a tube, its limb 6-lobed or 6-parted. Stamens 
3 or 6, inserted on the throat of the perianth. Ovary superior, 1 or 3-celled. 

1. HETERANTHERA R. & P. 

Ours submerged grass-like herbs, only the flowers reaching the surface. 
Spathe 1-fiowered. Perianth with elongated filiform tube and rotate 6-parted 
limb; segments linear-lanceolate. Stamens 3. Ovary 1-celled with 3 parietal 
placentae. (Greek heteros, different, and anthera, anther, the stamens un¬ 
equal in some species.) 

1. H. dubia MacM. Leaves linear or ribbon-like, translucent; perianth 
small, pale yellow, its tube about 4 in. long.—Still water: Mendocino Co.; 
Ore. and e. to the Atlantic. 

Eichornia Kunth. Herbs with rootstock, floating or rooting in mud, 
Petioles wholly or partly inflated, the blades roundish to ovate. Perianth 
bluish purple. Stamens 6. Ovary 3-celled. E. crassipes Solms. Water Hya¬ 
cinth. Scapes 4 to 16 in. high; blades 2% to 3 in. broad.—Nat. of trop. Am.; 
locally established as a weed at a few stations (Fresno, San Bernardino). 
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JUNCACEAE. Rush Family 

Annual or perennial herbs. Stems simple, terete or ancipital. Leaves alter¬ 
nate, sheathing, narrow, fiat or terete. Flowers lily-like in structure, sedge¬ 
like in aspect, small, dry, perfect, disposed in terminal or sometimes ap¬ 
parently lateral heads, spikes, corymbs or panicles. Perianth with 6 distinct 
similar glume-like segments. Stamens 6 or sometimes 3. Ovary superior, 3 
or sometimes 1-celled; stigmas 3, filiform; ovules 3 to many. Fruit a loculi- 
cidally 3-valved capsule. Embryo minute, inclosed in fleshy endosperm.—In 
both the genera Luzula and Juncus, individuals of the same species vary 
greatly in aspect owing to the tendency of the inflorescence to become either 
capitately-congested on the one hand or loosely paniculate on the other. 
The hue of the inflorescence is, however, very constant. The lowest bract 
of the inflorescence is here termed the involucral bract. 

Leaves stiff, terete or flat; stems usually with spongy pith; capsule 3 or 1-celled; seeds 
several to many.1. Juncus. 

Leaves soft, flat; stems hollow; capsule 1-celled; seeds 1 to 3.2. Luzula. 

1. JUNCUS L. Rush 

Plants of swamps or wet places; herbage glabrous. Stems simple (rarely 
branching) , with spongy pith or sometimes hollow, leafy, or naked and scape¬ 
like. Leaves stiff, terete, channeled or flat, the blades arising from sheaths 
or the sheaths sometimes bladeless. Flowers greenish or brownish. Stamens 
6, or when 3 opposite the outer perianth segments. Capsule 3-celled with 
central placentae or 1-celled with 3 parietal placentae, many-seeded. (Classi¬ 
cal name for the Rush, perhaps from Latin jungo, to join, the stems used 
for binding.) Sheaths sometimes bearing a ligule at summit. 

A. Inflorescence apparently lateral; involucral bract erect, appearing like a 
continuous prolongation of the stem; leaves all basal, reduced to 
sheaths or the inner sheaths sometimes blade-bearing and terete; 
ligules none; stems scape-like; perennials. 

Flowers 3 to 9 in head-like clusters, the clusters disposed in a panicle; inner sheaths 
blade-bearing; stems and blades stout and pungent. 

Perianth segments brownish, scariously margined or winged, the inner obovate, 
emarginate, a line long; capsule subglobose, obtuse.1. J. acutus. 

Perianth segments greenish, not winged, the inner lanceolate, rarely ovate, acute, 3 
lines long; capsule ovate, acute.2. J. cooperi. 

FloAvers inserted singly on the racemose branches of the panicle, distinctly separated to 
somewhat crowded but never truly capitate; stems usually slender and rigid; 
sheaths bladeless except nos. 6 and 10. 

Flowers many to numerous, in panicles or compound panicles. 
Flowers large (2 lines long or more); perianth segments scarious-margined; 

capsule oblong-ovate. 
Flowers dark brown; perianth segments with deep purple margins. 

3. J. lescurii. 
Flowers mostly greenish; perianth segments with whitish margins or only 

faintly purplish. 
Sheaths quite bladeless. 

Perianth greenish or dark, the bractlets scarious; common, widely 
distributed.4. J. baltieus. 

Perianth and bractlets concolorous; S. Cal.5. J. textilis. 
Sheaths bearing scape-like blades.6. J. mexicanus. 

Flowers small (less than 1 line long) ; perianth segments not scarious-margined; 
capsule obovate or subglobose. 

Stamens 6; capsule broadly subglobose, obtuse, apiculate.7. J. patens. 
Stamens 3; capsule narrow, clavate, obovate, obtuse or retuse. .8. J. effusus. 

Flowers few (1 to 3) ; low alpine plants. 
Inner sheaths bristle-tipped; capsule retuse; plants V2 to IV2 ft. high. 

9. J. drummondii. 
Inner sheaths blade-bearing; capsule acute; plants % ft. high or less. 

10. J. parryi. 

B. Inflorescence terminal; involucral bract not a continuation of the stem 
(or if so conspicuously channeled along the upper side). 

1. LOW DWARF ANNUALS WITH FIBROUS ROOTS. 

Stamens 6; flowers secund, remote; stems branching from the base; leaves cauline. 
Plants 4 to 10 in. high; capsule oblong.11. J. bufonius. 
Plants IV2 to 2 in. high; capsule elliptic.12. J. sphaerocarpus. 

Stamens 3; flowers in small heads; stems short with several scape-like peduncles; leaves 
mostly basal; plants 1 to 3 in. high; capsule ovate, apiculate. . .13. J. triformis. 
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2. Taller perennials; rootstocks mostly stout and creeping. 

a. Leaves not transversely ribbed, usually flat. 

Stems naked; flowers solitary in a diffuse (rarely compact) panicle; leaves very fine, with 
ligules.14. J. tenuis. 

Stems more or less leafy; flowers capitate or clustered; leaves flat or grass-like. 
Stems low, mostly equaling the leaves; ligules none; styles usually short. 

Involucral bract short; heads usually solitary; perianth equaling the capsule, its 
segments brown-margined.15. J. falcatus. 

Involucral bract elongated; heads 3 to 6; perianth shorter than the capsule; its 
segments broadly white-margined.16. J. obtusatus. 

Stems taller, exceeding the leaves; heads 2 to 6 or many; styles long exserted. 
Ligules present; leaves narrow. 

Anthers red-brown; leaves channeled.17. J. canaliculatus. 
Anthers white; leaves flat.18. J. lonr/istylis. 

Ligules absent; leaves broad.19. J. latifolius. 

b. Leaves transversely ribbed by internal septa. 

Leaves narrow, terete or sub-terete, not equitant; ligules and septations usually conspicu¬ 
ous; stems usually slender. 

Early leaves capillary and floating.20. J. supiniformis. 
Leaves all erect, not capillary or floating. 

Heads large (except no. 22). 
Perianth dark colored. 

Heads usually few or solitary; perianth segments moderately pliable. 
Very slender commonly low grass-like plants; heads very dark 

brown; high montane. 
Heads solitary, wholly very dark brown; capsule obovoid, 

obtuse ; styles included ; high montane. 
21. J. mertensianus. 

Heads usually 2 or more, dark brown with whitish or scari- 
ous bractlets at base; capsule oblong, usually 
acutish; styles exserted.22. J. nevadensis. 

Tall plants with less slender stems; heads densely many-flowered; 
perianth dark brown; capsule narrowly oblong, very 
dark; coast valleys.23. J. bolanderi. 

Heads numerous in a dense or capitate cluster; perianth segments 
lanceolate, light brown, subspinescent or very rigid. 

24. J. torreyi. 
Perianth segments pale and scarious, often obtuse. . . .25. J. chlorocephalus. 

Heads small, numerous, in large compound panicles; plants very tall and slender. 
Stems smooth.26. J. dubius. 
Stems markedly rugulose.27. J. rugulosus. 

Leaves equitant, usually flattened; septations inconspicuous; ligules usually inconspicuous 
or absent; stems rather stout, flattened, 2-edged. 

Heads small, numerous, in large compound panicles; peri¬ 
anth segments linear-lanceolate; capsule narrow, 
attenuate.28. J. oxymeris 

Heads larger, usually few; perianth segments lanceolate; 
capsule oblong, acute. 

Leaves 2 to 4 lines wide; perianth segments light red 
dish brown; capsule abruptly acuminate. 

Stamens 6; valleys and lower altitudes. 
29. J. xiphioides. 

Stamens 3; higher mountains or near the coast 
northward.30. J. ensifolius. 

Leaves Yz to IY2 (or 2) lines wide; perianth segments 
very dark; capsule long acuminate. 

31. J. phaeocephalus. 

1. J. acutus L. var. sphaerocarpus Engelm. Fig. 
210. Stems terete or slightly compressed, 2 to 4 ft. 
high, stout, rigid and pungent; panicle compound 
with unequal branches, usually 3 to 6 in. long, erect 
and strict, usually exceeding the involucral bract; 

at apex, especially the inner, 1 line long, exceed¬ 
ing the stamens, the outer broadly lanceolate, 
acute, the inner obovate and deeply emarginate; 
capsule subglobose, narrower at base, rounded at 
summit, apiculate, brown, nearly 2 lines long; 
seeds acute at each end or slightly caudate, about 
hh line long, very finely ribbed.—Along the coast 
from San Francisco to San Diego, thence e. into 
the Colorado Desert and s. to L. Cal. 

II 

secondary bracts long acuminate, equaling or ex¬ 
ceeding the flowers; clusters 2 to 4-flowered; 
perianth segments scarious-margined very broadly 

210. Juncus acutus L. 
var. sphaerocarpus 

Engelm.; a, base of plant 

x bi ; b, infl. x Yz ; c, 
perianth and capsule x 5. 
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211. J. cooperi Engelm. 

2. J. cooperi Engelm. Desert Rush. Fig. 211. 
Similar in habit to J. acutus but the flowers larger, the 
perianth segments lanceolate, sometimes oblong- 
lanceolate or ovate, the outer acute, the inner mucro- 
nate, 2% to 3 lines long; capsule ovate, acute, slightly 
longer than the perianth, greenish; seeds larger, with 
broad white appendages at each end, or slightly mar¬ 
gined on one side.—Salt marshes and alkaline flats, 
Colorado and Mohave deserts; e. to Nev. 

3. J. lescurii Boland. Salt Rush. Fig. 212. Stems 
1 to 3 ft. high, stout, erect, terete; rootstock stout- 
ish; panicle lateral, lax or compact, many-flowered; 
flowers commonly somewhat secund; perianth seg¬ 
ments with green midribs and membranous mostly 
purplish brown margins, 2 to 3 lines long, outer seg¬ 
ments lanceolate-acuminate, the inner ones a little 
shorter and sometimes less pointed; capsule oblong or 

^ ovoid, mucronate, triangular, shorter than the peri- 
perlanth and Vapsule x 6. anth; seeds ovoid, obtuse, scarcely apiculate, smoothish 

or faintly reticulate, V3 to % line long.—Salt-marshes 
or near sand dunes or beaches, Monterey Co. to Humboldt Co.; n. to Alas. 

4. J. balticus Willd. Wire Rush. Fig. 213. Plants caespitose, grass-like, 
1 to 3% ft. high; stems strict, terete or sometimes compressed, mediumly 
stout, sulcately channeled; panicle lateral, lax, many-flowered, its branches 
disposed to be secund; perianth segments lance¬ 
olate, acuminate, greenish, 1% to 2% lines long, 
sometimes faintly lined with purple inside the 

white scarious 
margins; inner 
segments a 
little shorter 
and less point¬ 
ed or obtuse; 
capsule equal¬ 
ing or shorter 
than the peri¬ 
anth, ovoid, 
acute; seeds 
shortly oblong- 
cylindric, ob¬ 
scurely apicu¬ 
late and faint¬ 
ly striate longi¬ 
tudinally, Vi to 
V3 line long.— 
Widely spread 
throughout 
Cal., 100 to 
2500 ft. Am., 
Eur. Yar. MON- 

tanus Engelm. 
Lower, the 
stems more 
slender, some¬ 
times flattened; 
panicle very 
small. —- Mon¬ 
tane. Yar. ER^M- 

icus Jepson n. 
v a r . Capsule 

212. Juncus lescurii Boland.; a, infl. longer than the 
x 1; b, perianth and capsule x 5. perianth.— Mo- 

213. Juncus balticus Willd.; 
a, infl. x 1; b, perianth and 

capsule x 8. 
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have Desert to Inyo 
Co. (Owens Lake, Jep- 
son 5116, type). 

5. J, textilis Bn eh. 
Indian Bush. Fig. 214. 
Similar to J. balticus; 
stems much shorter, 3 
to 6 ft. high, very fine¬ 
ly channeled; panicle 
with longer branches; 
bractlets and perianth 
coneolorous mostly ; 

^ inner perianth seg¬ 
ments obtuse.—S. Cal. 

6. J. mexicanus 
Willd. Stems slender, 
grass-like, usually com¬ 
pressed, often con¬ 
torted; basal sheaths 
usually bearing a scapi- 
form blade; panicle 
small; outer perianth 
segments narrowly 
lanceolate; capsule 
ovate, long-beaked. — 
Death Valley region 
and s. through S. Cal. 
to Mex. 

7. J. patens Mey. 
Common Bush. Fig. 
215. Stems slender, 
densely tufted, 1% to 
3 ft. high, erect, terete; 

rootstock creeping; sheaths rarely awn-tipped; panicle lateral, lax, many- 
flowered; perianth 1 line long, pale or brownish, its segments lanceolate or 
broadly subulate, spreading in fruit; stamens 6; anthers 14 line long, about 
y2 as long as the filaments; capsule sub-globose, slightly angled, obtuse, 
apiculate, a little shorter than the perianth; seeds 
apiculate with a minute white appendage or none.— 

A common species, 
in marshy or 
springy ground, 
coastal region 
from Santa Bar¬ 
bara Co. to Del 
Norte Co.; n. to 
Wash. 

8. J. effusus L. 
Bog Bush. Fig. 

216. Similar in 
habit to J. patens 
but stamens and 
perianth segments 
smaller and not so 
spreading; stems terete, 2 to 4 ft. high; 
inner sheaths tipped with a short awn; 
panicle slender, usually diffuse, many-flow¬ 
ered; perianth pale brown, 1 line long, the 

segments lanceolate, acute, equaling the capsule; capsule obovoid or even 
broadly clavate, obtuse or retuse, triangular; stamens 3, anthers equaling the 
filaments; seeds apiculate.—Common in springy spots or bogs, forming 
very dense or heavy clumps on hillsides or valley flats; Coast Banges, 

214. Juncus textilis Buch.; a, infl. x 
capsule x 7. 

1; b, perianth and 

215. Juncus patens Mey.; 
perianth and capsule x 12. 

216. Juncus effusus L.; a, infl. x 
b, perianth and capsule x 9. 

%; 
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Sierra Nevada and S. Cal.; also distrib¬ 
uted widely throughout the north tem¬ 
perate regions of both the Old and the 
New World. Also called Sugar Grass. 
Yar. exiguus Fer. & Weig. Very slender; 
sheaths pale; flowers very small, pale.— 
Yosemite Park; Mt. Shasta. Var. gracilis 

Hook. Culms rigid, wiry, perianth seg¬ 
ments with lateral dark-brown bands.— 
Mt. Sanhedrin and n. to B. C. Yar. brun- 

neus Engelm. Nigger Heads. Panicle 
usually very short and compact; perianth 
and capsule dark brown.—Coast form. 

9. J. drummondii E. Mey. Fig. 217. 
Densely caespitose; stems slender, terete, 
6 to 15 in. high; inner sheaths bristle- 
tipped; spatlie V2 to % in. long, equaling 
or exceeding the inflorescence; perianth 
segments 3 lines long, with brown mar¬ 
gins, lanceolate, acute, the inner a little 
shorter; capsule brown, oblong, retuse, 
nearly equaling the perianth; seeds ovate, 
caudate at both ends, brown.—High mon¬ 
tane, 7000 to 9000 ft., Sierra Nevada from 
Tulare Co. to Siskiyou Co.; n. to Alas.; 
also in the Rocky Mts. The bladeless 
leaf-sheaths in this species form short 
but dense tufts on the root-crown. The 
capsule-valves are distinctly retuse, a 
character which is especially noticeable 
after dehiscence. In J. parryi the valves 
are acute. 

217. Juncus drummondii E. Mey.; a, 
habit x V2 ; b, perianth and capsule 

x 5 ; c, seed x 15. 

10. J. parryi Engelm. Fig. 218. Caespitose; stems filiform, 
3 to 6 in. high; inner sheaths leaf-bearing, the leaves sulcate 
at base, terete 
above, much short¬ 
er than the stems; 
ligules none or ob¬ 
scure; spathe ex¬ 
ceeding the in¬ 
florescence, % to 1 
in. long; perianth 
segments 3 lines 
long, more or less 
tinged with brown, 
lanceolate - acumi¬ 
nate, or the inner 
obtuse; capsule ob¬ 
long or narrowly 
oblong, acute, 
about equaling or 
a little exceed¬ 

ing the perianth; seeds as in J. 
drummondii. — Thin soil drift or 
alpine meadowlets on granite 
slopes, Sierra Nevada, 6000 to 
12,500 ft.; n. to B. C.; e. to the 
Rocky Mts. 

218. J. parryi 
Engelm.; 

perianth and 
capsule x 5. 

219. Juncus bufonius L.; a, habit x Y2 

b, perianth and capsule x 41£. 

11. J. bufdnius L. Toad Rush. Fig. 219. Stems 1 to 6 (or rarely to 10 or 
14) in. high, terete, branching from the base, leafy; leaves narrow, usually 
revolute and bristleform; inflorescence a dichotomous cyme; flowers solitary 
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and remote to closely secund or even sub-capitate; perianth segments 1% 
to 2y2 lines long, long acuminate, greenish with white scarious margins, ex¬ 
ceeding the capsule; capsule oblong, obtuse or truncatish.—A common species 
in wet places or dried up pools, throughout Cal. Very variable in size and 
aspect. Widely spread over the whole earth. Yar. halOphilus Fer. & Buch. 
Stems stout, short; inner perianth segments obtuse, little if at all exceeding 
the capsule.—Santa Cruz Isl. 

12. J. sphaerocarpus Nees. Very similar to no. 11 but smaller; stems 
densely tufted, 1% to 2 in. high; branches 2 to 4-flowered; perianth segments 
subequal, equaling or exceeding the perianth; capsule elliptic or 11 globose.’’ 
—Moist flats in the valleys or mountains. Cal. e. to Ariz. and n. to Ida. 
Rarely collected with us. 

220. Juncus triformis Engelm.; a, habit x 1. b, Yar. stylosus Engelm.; perianth and cap¬ 
sule x 9. c, Yar. brachystilus Engelm.; perianth and capsule x 9. d, Yar. uniflorus Engelm.; 

habit x 1; e, perianth and capsule x 10. 

13. J. triformis Engelm. Dwarf Rush. Fig. 220. Stem almost none, bear¬ 
ing several erect filiform scape-like peduncles 2 to 4 in. high; leaves an 
inch or less long, filiform; flowers usually 3 to 7 in a small head; perianth 
brownish, 1 to l1/^ lines long; segments narrowly lanceolate, acuminate, 
nearly equal, a little exceeding the 3 stamens and the capsule; capsule 
obovate, obtuse, apiculate; style exserted with elongated stigmas.—Mts., 200 
to 6200 ft., North Coast Ranges and Sierra Nevada. Infrequent or over¬ 
looked. N. to Ore. and Wash. Yar. styl6sus Engelm. Fig. 220b. Styles 
very long.—Mariposa Co. Yar. brachystilus Engelm. Fig. 220c. Styles 
short.—North Coast Ranges, n. to Wash. Yar. unifl6rus Engelm. Fig. 220d, e. 
Plants very small (% to 1 in. high); scapes 1-flowered.—Valleys or moun¬ 
tain flats, 200 to 6000 ft. 
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14. J. tenuis Willd. Fig. 221. 
Stems caespitose, slender, erect, 
1 to 2 ft. high, leafy at base; 
leaves very fine, shorter than 
the stem; involucral bract ex¬ 
ceeding the loose panicle; peri¬ 
anth segments pale, narrowly 
lanceolate, acuminate, 1% to 2 
lines long, spreading in fruit 
and equaling or usually ex¬ 
ceeding the ovate retuse green¬ 
ish capsule; seeds with a white 
appendage at each end.—Dry 
valley flats, 50 to 4200 ft.; S. 
Cal. n. to Ore. A common 
species throughout the U. S. 
and W. Eur. Yar. congestus 

Engelm. Inflorescence con¬ 
gested or subcapitate.—Cent. 
Cal. coast and middle altitudes 
in the Sierra Nevada. 

15. J. falcatus E. Mey. Fig. 
222. Stems subterete or a little 
compressed, 6 to 9 in. high, 
more or less leafy, terete; root- 
stock slender, creeping; leaves 
usually equaling or exceeding 

the stems, 1% lines wide, not ribbed by transverse septa; flowers in dense 
many-flowered terminal heads, the heads usually solitary; involucral bract 
about equaling the inflorescence; perianth segments 2 lines long, roughened, 
dark brown, with a broad green midvein; capsule triangularly ovate, obtuse, 
mucronate; seeds large (% line long), with a 
whitish or as if membranous coat. — Coast 
region in sand dunes or sandy soil, from Mon¬ 
terey Co. to Humboldt Co.; n. to Alas.; Japan, 
Austr. 

16. J. obtusatus Engelm. Fig. 223. Stems sub- 
terete or a little compressed, 4 to 10 in. high, 
from a creeping rootstock, a little surpassing or 
about equaling the narrow (1 line broad) leaves; 

221. Juncus tenuis Willd.; a, infl. x 1; b, 
perianth, and capsule x 7. 

222. Juncus falcatus E. Mey.; a, habit 
x ^4 ; i>, infl. x V2 c, perianth and 

capsule x 3. 

223. Juncus obtusatus 
Engelm.; a, habit x V2 ; b, 
infl. x V2 ; c, perianth and 

capsule x 3. 
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sheaths without ligules; involucral bract exceeding the inflorescence; heads 
3 to 5-flowered, few in a simple panicle; perianth segments 1% to 2 lines 
long, of equal length, the outer ovate, acute, brown margined, the inner very 
obtuse, white-searious margined, shorter than the capsule; capsule oblong- 
ovate, obtuse or truncate, shortly apiculate.—Sandy banks of mountain 
streams: North Coast Kanges, 200 to 4000 ft.; Sierra Nevada, 4000 to 9600 
ft. (Tuolumne Co. to Mariposa Co.); San Bernardino Mts.; n. to Wash. 

17. J. canaliculatus Engelm. Stems stout, terete, 2 to 3% ft. high; herbage 
pale; leaves concave or channeled, almost equaling the stem; ligules present; 
panicle open, with 8 to 30 heads; heads 3 to 8 (or 12)-flowered; perianth light 
greenish red, 2% lines long, the inner segments distinctly longer; anthers 
red-brown; style long, the stigmas long exserted; capsule ovate, beaked.— 
Stony stream banks or damp soil, from the foothills to 7500 ft., cismontane 

S. Cal. and desert slope of the San 
Bernardino Mts.; Ariz., L. Cal. 

18. J. longistylis Torr. Stems tall 
(1 to 2 ft. high), subterete or 
slightly compressed; leaves shorter 
than the stems, the sheaths with 
ligules; heads densely (usually 2 to 
6)-flowered in a short sparingly 
branched panicle, exceeding the very 
short involucral bract; perianth pale, 
segments of equal length, narrow, 
acuminate, broadly scarious-mar- 
gined, 2 lines long; styles long; cap¬ 
sule equaling the perianth, triangu¬ 
lar ovate, obtuse, mucronate.—Crest 
and e. side of the Sierra Nevada 
from Mariposa Co. n.; N. Mex., Col., 
and Neb. n. to Sask. 

19. J. latifolius Buch. Fig. 224. 
Similar to J. longistylis; leaves nar¬ 
rowly linear-lanceolate, 2 to 3% lines 
broad, 2 to 5 in. long; ligules absent; 
heads 6 to 10-flowered, in a loose 
simple few-lieaded panicle. — Sierra 

224. Juncus latifolius Buch.; a, infl. 
x 1; b, perianth and capsule x 6. 

Nevada from Tulare Co. n. to Siskiyou Co.; 
also Ore. and Wash. 

20. J. supiniformis Engelm. Early leaves 
elongated and capillary, floating, pale green, 
1 to 2 ft. long; stems low, erect, terete, shorter 
than the subterete cauline leaves; panicle 
simple, its 3 to 6 small heads about 5-flowered; 
perianth segments brownish, narrowly lance¬ 
olate, acute, nerved, 1% to 2 lines long.—In 
ponds, Mendocino and Humboldt Cos.; n. to 
Wash. 

21. J. mertensianus Bong. Fig. 225. Stems 
very slender, compressed, from slender matted 
rootstocks, 3 to 6 (or 11) in. high; leaves very 
narrow, rather flattened, less than 1 line wide, 
finely but obscurely ribbed by transverse 
septa, the sheaths with ligules; heads solitary, 
densely many-flowered, dark brown; perianth 
1 to IVj lines long, the lanceolate narrowly 
acuminate segments equaling the obtuse 
obovoid capsule; anthers usually shorter than 
the filaments; seeds obliquely obovate, apicu¬ 
late at apex, stipitate at base.—Higher mts., 
4000 to 11,000 ft.: San Bernardino Mts.; 

225. Juncus mertensianus 
Bong.; a, habit x Vz ; b, perianth 

and capsule x 5. 
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a 

Sierra Nevada, n. to Modoc Co., thence 
w. to Del Norte Co.; n. to Alas., e. to Col. 

22. J. nevadensis Wats. Fig. 226. 
Resembling slender forms of J. phaeo- 
cephalus; stems very slender, some¬ 
what compressed, from a slender creep¬ 
ing rootstock, y? to 1 (or sometimes 2) 
ft. high; leaves teretish, very narrow 
(*4 to %, rarely 1 line), more or less 
distinctly knotted by internal trans¬ 
verse partitions; lignles present; heads 
small, 2 to 7 in a short open panicle, 
sparsely flowered; perianth segments 
very dark brown, lanceolate, acuminate, 
iy2 to 2 lines long; anthers longer than 
the filaments; stigmas long exserted; 
capsule oblong, abruptly acute and 
beaked, nearly equaling the perianth.— 
Higher mts., 5000 to 9000 ft.: Sierra 
Nevada; s. to the San Jacinto and San 
Bernardino mountains; n. to B. C. 
Marked by its very narrow and erect 
strongly septate leaves with prominent 
ligules. 

23. J. bolanderi Engelm. Fig. 227. 
Stems slender, terete, 1 to 2% ft. high, 
a little exceeding or about equaling the 
terete strongly knotted leaves; ligules 
conspicuous; heads subglobose, very 
dark, usually 2 or 3 in a close cluster, 
very many flowered; perianth segments 
reddish brown, narrowly lanceolate, 
acuminate and setaceous, l1/^ lines long, 
exceeding the capsule; capsule clavate- 
oblong, obtuse, apiculate; seeds obovate, 
apiculate at each end.—Swamps, North 
Coast Ranges; sw. Ore. Var. riparius 

Jepson. Heads smaller, lighter-colored, 

226. Juncus nevadensis Wats.; a, 
habit x V2 ; b, detail of leaf with 
ligule x 3 ; c, perianth and capsule 

x 6. 

5 to 9 in a loose panicle; perianth segments 
less setaceous.—Lower Sacramento River. 

24. J. torreyi Cov. Fig. 228. Tall coarse 
plants with slender creeping rootstocks; 
stems stout, terete, 1% to 2 ft. or more 
high; leaves terete, straight and rigidly 
spreading, the transverse septa very dis¬ 
tinct; ligules present; inflorescence termi¬ 
nal; flowers many in large dense heads 
which form a compact capitate cluster or 
condensed panicle, the cluster subtended 
by a long pointed sheath; perianth light 
brown, 4 to 5 lines long, its segments 
lanceolate-subulate, exceeding the narrow 
pointed golden capsule.—Damp places, S. 
Cal.; upper San Joaquin Valley, Inyo Co.; 

227. Juncus bolanderi Engelm.; a, 
infl. x 1; b, perianth and capsule 

x 10. 
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n. to B. C., e. to the 
Atlantic. Well dis- 
tinguishedbyits 
large dense heads, by 
its very narrow and 
rigid perianth seg¬ 
ments and by its slen¬ 
der golden capsule. 

25. J. chloroceph- 
alus Engelm. Fig. 229. 
Stems low and slen¬ 
der (8 to 15 in. high), 
terete, from a slender 
rootstock; leaves nar¬ 
row (less than a line 
wide), the sheaths 
with ligules; heads 1 
or 2, many flowered; 
perianth pale and 
scarious; segments 2 
lines long, obtuse or 

acute; style exserted; capsule shorter than the perianth.—Sierra Nevada, 
6400 to 8400 ft., from Nevada Co. to Mariposa Co. 

26. J. dubius Engelm. Fig. 230. Stems very slender, compressed, 2 to 
4 ft. high, from stout horizontal rootstocks; leaves narrow (1 line broad) but 
rigid, % to nearly as long as the stems, septate; panicle compound, diffuse, 

228. Juncus torreyi Cov.; a, infl. x 1; b, perianth and 
capsule x 5. 

230. Juncus dubius Engelm.; a, detail of leaf 
with ligule x 1; b, infl. x 1; c, perianth and 

capsule x 8. 

229. Juncus chlorocephalus 
Engelm.; a, infl. x 1; b, perianth 

and capsule x 5. 

3 to 12 in. long; heads 6 to 20- 
flowered, numerous; perianth 
brown or brownish, 1*4 to 2 
lines long, the segments lance¬ 
olate, acuminate; anthers elon¬ 
gated, rather exceeding the fila¬ 
ments; capsule narrowly oblong, 
acuminate, slightly longer than 
the perianth; seeds abruptly 
apiculate at each end, reticulate, 
brownish. — Montane, 3000 to 
5000 ft.: Mariposa Co. to Sierra 
Co. The leaves suggest diminu¬ 
tive bamboo fishing rods. 

27. J. rugulosus Engelm. Fig. 
231. Very closely allied in habit 
and character to J. dubius; 
stems slender, sometimes stout, 
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1 y2 to 3 ft. high, sharply and minutely 
transverse-rugulose; leaves strongly sep¬ 
tate, attenuate into a flagellate-filiform 
tip; panicle 4 to 9 in. long; heads small, 
4 to 6-flowered; perianth iy± to l1/^ lines 
long, its segments oblong-lanceolate, 
acuminate; filaments 1% to 2 times as 
long as the anthers; capsule oblong and 
acuminate, or lanceolate or broadly subu¬ 
late, prismatically and sharply triangular, 
slightly exceeding the perianth.—Damp 
meadow land or marshes: s. Monterey 
Co.; s. Mohave Desert; cismontane S. Cal. 

28. J. oxymeris Engelm. Stems 1 to 2 
ft. high, compressed, somewhat angled, 

erect, from an elongated horizontal rootstock, often stoloniferous; leaves 
broad and flat, equitant (1% or) 2 to 3 lines wide, ligules not present, trans¬ 
verse partitions not conspicuous; involucral bract short; heads 5 to 10-flow- 
ered, set singly in a loose panicle; perianth segments brownish, linear-lance¬ 
olate, subulate, of equal length or the interior slightly longer; anthers 6, 
longer than the filaments; styles long exserted; capsule long attenuate, ex¬ 
ceeding the perianth; seeds small, obovate, apiculate, light brown and finely 
reticulate.— Moist valleys and mountain 
flats, Coast Eanges and Sierra Nevada, 50 
to 6000 ft.; n. to Ore. 

29. J. xiphioides E. Mey. Fig 232. Stems 
flattened, 2-edged, l1/^ to 3 ft. high; leaves 
equitant, more or less obviously septate, 
1% to 2y>2 lines wide, 6 to 14 in. long; 
panicle 2y2 to 7 in. long; heads 6 to 11- 
flowered, discrete or more or less con¬ 
gested; perianth segments lanceolate, subu¬ 
late-acuminate; stamens 6; stigmas barely 
exserted; capsule narrowly cylindric, ab¬ 
ruptly acute or somewhat beaked, equal¬ 
ing or exceeding the perianth; seeds nar¬ 
rowly ovoid, apiculate.—Coastal region, 
salt marshes and moist lands: S. Cal. to 
Humboldt Co. and n. to Ore. Yar. aurItus 

Engelm. Stems slender, lower; heads yel¬ 
low.—Solano Co. to Santa Clara Co. 

232. Juncus xiphioides E. Mey.; a, 
infl. x 1; b, perianth and capsule 

x 8. 

b a 
231. Juncus rugulosus Engelm.; a, 
detail of stem x 8; b, perianth and 

capsule x 8. 

233. Juncus phaeocephalus 
Engelm.; a, infl. x 1; b, 
perianth and capsule x 8. 

30. J. ensifolius Wikstr. Similar to J. xiphio¬ 
ides; stems 1 to 2 ft. high; heads fewer, dense, 
dark-colored, many-flowered, 3 to 4 lines broad; 
perianth larger, dark brown, equaling the acute 
capsule; stamens mostly 3 (sometimes 6).—Wet 
granitic gravel, Sierra Nevada, 4000 to 9600 ft., 
n. to Siskiyou Co., thence sw. to Mendocino Co.; 
n. to Alas. 

31. J. phaeocephalus Engelm. Fig. 233. Stems 
% to 1 y> ft. high, erect, leafy, ancipitally com¬ 
pressed, not winged, arising from stout elongated 
rootstocks; leaves % to 1% lines wide, com¬ 
pressed, equitant, ribbed by transverse septa, 
sometimes very distinctly so; ligules none; flow¬ 
ers in terminal heads, the inflorescence usually 
barely exceeding the leaves; heads 1 to 3, solitary 
or 2 in a place; perianth dark brown, l1/^ to 2 
lines long; style long; stigmas exserted; capsule 
long acuminate, equaling or exceeding the peri¬ 
anth; seeds ovoid, the longitudinal ridges con- 
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234. Juncus phaeocephalus var. 
paniculatus Engelm.; a, infl. x 
% ; b, perianth and capsule x 5. 

nected by similar transverse ones.—Meadows 
and borders of swamps, coast region from Los 
Angeles Co. to Mendocino Co. and n. to Ore. 
Yar. paniculatus Engelm. Fig. 234. Stems 1 
to 3 ft. high from a stout rootstock; heads 
few-flowered, many to numerous in a loose 
compound panicle; perianth segments very 
dark; styles long-exserted. — Valleys and 
mountain flats, Coast Kanges, Sierra Nevada, 
and cismontane S. Cal. 

2. LUZULA DC. Wood-rush 

Plants of dry or high ground in open or 
shady or sometimes moist places. Stems hol¬ 
low, leafy, simple, slender. Leaves softer and 
flatter than in Juncus, grass-like and often 
hairy or villous. Flowers in umbels or panicles 
or crowded in dense clusters or spikes. Cap¬ 
sule 1-celled; seeds 1 to 3. (O. It. luzziola, a 
glow-worm.) 

Flowers solitary at the ends of the branches of the 
inflorescence. 

Pedicels divaricate.1. L. divaricata. 
Pedicels erect.2. L. parviflora. 

Flowers crowded in spikes or dense clusters. 
Leaves flat. 

Bracts and bractlets conspicuously fimbriate 
or ciliate.3. L. subcongesta. 

Bracts and bractlets not fimbriate. 
Flowers in mostly rayed clusters. 

4. L. campestris. 
Flowers in mostly solitary sessile spikes. 

5. L. subsessilis. 
Leaves channeled; flowers in a dense nodding 

spike-like panicle.6. L. spicata. 

m 

ii 
ii 

1. L. divaricata Wats. Fig. 235. Stems 6 to 12 in. high, nearly naked, 
the leaves in a mostly basal tuft; herbage quite glabrous; inflorescence a 

diffuse cyme with 
divaricate branches d 
and pedicel s.— 
Sierra Nevada, 7000 
to 11,000 ft.; Nev. 

2. L. parviflora 
Desv. Stems 1 to 
2V3 ft. high, usually 
rather leafy, dense¬ 
ly leafy at base; 
leaves hairy at the 
sheaths; inflores¬ 
cence lax, the 
branches of the 
cyme somewhat 
slender or racemose, 
distinctly though 
not strongly droop¬ 
ing; perianth seg¬ 
ments greenish, 
acute, cuspidate, 
shorter than the 
acute shortly-beaked 
reddish capsule. — 
Coniferous woods: 
Sierra Nevada; far 
North Coast Kanges; capsule x 7. 

w 

235. Luzula divaricata Wats.; 
a, habit x XA ; b, perianth 

and capsule x 4. 

236. 
lower 

Luzula subcongesta; a, 
portion of plant x % 

b, infl. x % ; c, perianth and 
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n. to Alas., e. to Lab.; Eur. Yar. fastigiata Bueh. 
Inflorescence more or less corymbose; branches slender, 
only slightly or scarcely at all drooping.—Sierra 
Nevada from Mariposa Co. to Fresno Co., 6000 ft. 

3. L. subcongesta Jepson. Fig. 236. Similar in habit 
to no. 2; pedicels very much shortened and the flowers 
in capitate clusters at the ends of the branches of the 
cyme; bracts and bractlets fimbriate; perianth dark 
reddish-brown, merely acute or membranously pointed; 
capsule dark or black.—Grassy spots amongst granite 
rocks, n. Sierra Nevada, 7000 to 8000 ft. 

4. L. campestris DC. Common Wood-rush. Fig. 237. 

Stems erect, leafy, 8 to 15 in. high; herbage sparsely 
villous; leaf-blades 3 to 6 in. long, 2 to 3 lines wide, flat, 
a villous tuft at the throat, sparsely villous on the 
margins; bract foliaceous, shorter than or usually much 
exceeding the inflorescence; flowers spicate; spikes 3 
to 4 lines long, erect, cymosely disposed, some on rays 
x/4 to 1 (or 2) in. long, some subsessile; bractlets 
scarious, hyaline and ciliate above; perianth segments 
lanceolate, acuminate, lx/2 lines long, tinged with dark 
brown; seed dark, with a whitish conical.appendage at 
one end % to x/2 as long.—Partially shaded spots, mt. 
and coast regions, 100 to 6000 ft.; N. Am., Eur., Asia. 
Var. congesta Buch. Spikes several, congested into a 
pyramidal or conical head; perianth often dark-brown. 
—Coast, Monterey Co. to Humboldt Co. Yar. sudetica 
Celak. Inflorescence congested; perianth almost black. 
—Mineral King; Eur. 

5. L. subsessilis Buch. 
Fig. 238. Erect or ascend¬ 
ing, 5 to 12 in. high; spikes 

Luz^la ?ampestris solitary or rarely 2 in a 
place, sessile or nearly so, 
2x/2 to 4 lines long.—Cent. 
Cal. coast; n. to B. C. 

6. L. spicata DC. Fig. 239. Densely tufted 
4 to 12 in. high, without rootstocks; leaves nar¬ 
rowly linear, channeled; flowers in sessile clus¬ 

ters, forming a spike-like 
panicle; panicle nodding, some¬ 
times interrupted, x/2 to % in. 
long; perianth segments bris¬ 
tle-pointed, equaling or ex¬ 
ceeding the bluntly acute cap¬ 
sule. — High mts., Sierra 
Nevada, 9000 to 12,500 ft.; n. 
to Alas., e. to N. Eng.; Eur., 
Asia. 

DC.; a. habit x ty, ; b, 
infl. x % ; c, perianth 

and capsule x 4. 

238. L. subsessilis 
Buch., infl. x 1. 

LILIACEAE. Lily Family 

Perennial herbs, the stems from bulbs or root¬ 
stocks, or rarely shrubs or trees. Leaves all basal 
and the stem a scape, or the stem more or less 
leafy and frequently branching. Flowers regular 
and perfect; perianth with 6 segments or lobes, 

the 3 outer and 3 inner petaloid and alike (or 
nearly) in shape and color, or sometimes strongly 
differentiated; when strongly differentiated by 
shape or color the outer 3 are called sepals and 

239. Luzula spicata DC.; a, 
habit x % ; b, perianth and 

capsule x 7. 
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the inner 3 petals. Stamens 6, sometimes 3 or 4. Ovary superior, 3-celled; 
styles 3, or 1 and entire or 3-cleft; stigmas 3, rarely 1. Fruit a capsule or 
berry.—Maianthemum has a 2-merous flower, Scoliopus a 1-celled ovary, 
Veratrum polygamous flowers, and Smilax dioecious flowers. Cauline leaves 
alternate, or sometimes whorled in Fritillaria and Lilium, netted-veined and 
wThorled in Trillium. Our genera of Liliaceae as a whole are plants of grassy 
plains and foothills characterized by a two-season year, that is with a 
rainy or vegatative period regularly succeeded by a rainless or hibernation 
period. During the hibernation period the entire plant dries up or perishes 
except the below-ground corm or bulb. The most typical genera of the 
semi-arid or desert areas are Hesperoeallis, Chlorogalum, Bloomeria, Brodiaea 
and Calochortus. The two latter genera have developed, especially in the 
upper Sonoran zone, a large number of species. 

A. Fruit a capsule. 
1. Perennial herbs. 

Styles 3 and distinct (except no. 1) ; plants with rootstocks (except nos. 4 and 5) ; perianth 
segments distinct. 

Leaves equitant. 
Stamens with densely woolly filaments; flowers in a loose raceme. 

1. Narthecium. 
Stamens not woolly; flowers in a head or capitate raceme.2. Tofieldia. 

Leaves not equitant. 
Stem glabrous, the leaves mostly basal. 

Perianth segments not glandular. 
Leaves very dry and sedge-like, rough-edged; flowers not nodding. .. . 

3. Xerophyllum. 
Leaves not sedge-like; flowers nodding.4. Stenanthium. 

Perianth segments glandular near the base.5. Zygadenus. 
Stem pubescent (at least above), very leafy.6. Veratrum. 

Style 1, entire, or 3-lobed or 3-parted, or none; plants with bulbs (except no. 7). 
Stems from a tunicated bulb or corm, or rootstock in no. 7. 

Flowers with bracts. 
Flowers in racemes or panicles. 

Perianth segments united below into a tube. 
Flowers in a cluster on the ground; anthers basifixed. 

7. Leucocrinum. 
Flowers borne on a more or less leafy stem. 

Perianth segments ascending; anthers versatile. 
8. Hesperocallis. 

Perianth segments reflexed; anthers basifixed. 
9. Odontostomum. 

Perianth segments distinct, withering-persistent; leaves basal; anthers 
versatile. 

Flowers in a raceme. 
Raceme dense; perianth 2% to 5 lines long. 

10. SCHOENOLIRION. 
Raceme loose; perianth about 1 in. long.11. Camassia. 

Flowers in a panicle.12. Chlorogalum. 
Flowers in umbels or heads. 

Perianth segments distinct or nearly so; anthers versatile. 
Filaments not appendaged, often dilated at base. 

Umbel in the bud sheathed by a continuous spathe splitting 
into 2 or 3 bracts; bractlets none.13. Allium. 

Umbel in the bud covered by 3 distinct bracts; pedicels with 
minute bractlets.14. Muilla. 

Filaments arising from a cup-like or winged appendage. 
15. Bloomeria. 

Perianth segments united below into a tube; stamens with anthers 6 
or 3; anthers basifixed or versatile.16. Brodiaea. 

Flowers without bracts; leaves 1 or few, basal or mostly so; anthers basifixed. 
Perianth segments unlike, the inner very showy, usually with a glandular 

pit at base; leaves narrow.17. Calochortus. 
Perianth segments alike or nearly so, colored alike, without glandular pits; 

leaves broad.18. Erythronium. 
Stems from a scaly bulb. 

Perianth campanulate to funnelform; anthers attached at base or below the middle; 
style 3-cleft or rarely entire.19. Fritillaria. 

Perianth commonly funnelform; anthers versatile; style entire.20. Lilium. 

2. Shrubs or trees. 

Flowers rather large; fruit not winged.21. Yucca. 
Flowers minute; fruit 3-winged.22. Nolina. 

B. Fruit a berry (except nos. 29 and 30); plants with rootstocks. 
Flowers perfect; stems not prickly. 

Leaves reduced to scales; branchlets filiform.23. Asparagus. 
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Leaves foliaceous. 
Plants with leafy stems; stamens 6. 

Stem branching; flowers few, drooping. 
Flowers axillary; filaments short, flattened.24. Streptopus. 
Flowers terminal; filaments thread-like.25. Disporum. 

Stem simple; flowers many or numerous in a terminal raceme or panicle. . . 
26. Smilacina. 

Plants with only 2 or 3, or at most few leaves. 
Perianth segments and stamens 4; leaves 2 or 3.27. Maianthemum. 
Perianth segments 6. 

Leaves basal, parallel-veined. 
Stamens 6; leaves 5.28. Clintonia. 
Stamens 3; leaves 2.29. SCOUOPUS. 

Leaves 3 in a single whorl at summit of stem, netted-veined; flower 1; 
stamen 6.30. Trillium. 

Flowers dioecious; stems prickly; leaves with climbing tendrils.31. Smilax. 

1. NARTHECIUM Moeh. Bog Asphodel 

Stems scape-like, with a dense tuft of basal leaves borne on a creeping root- 
stock. Leaves narrowly linear and equitant, the cauline few and small. 
Flowers yellowish-green, in a terminal raceme. Pedicels with a bractlet at the 
middle. Perianth with 6 distinct segments. Stamens 6, the filaments densely 
woolly, except at the very base. Ovary attenuate upward to the scarcely 
lobed stigma. Capsule loculicidal, with thin-chartaceous walls. Seeds numer¬ 
ous with a long bristle-like point at each end. (Narthex, Greek name of 
Ferula, the stems of which were used as rods; applied here on account of 
the scapose stems.) 

1. N. califomicum Baker. Stems 18 to 22 in. high; basal leaves iris-like, 
4 to 10 in. long, iy2 to 2 lines wide, the cauline 2 or 3, 1 to 4 in. long; raceme 
loose, 3% to 7 in. long; perianth segments oblong-linear, narrowed upward 
or acute, 3 to 4 lines long; anthers brick-red; ripe capsules salmon-color; 
seeds, including the points or tails, 5 lines long.—Marshy ground: North 
Coast Ranges from Mendocino Co. to Del Norte and Trinity Cos.; Sierra 
Nevada from Plumas Co. to Fresno Co.; sw. Ore. 

2. TOFIELDIA Huds. 

Stems simple, naked above, arising from a slender rootstock. Leaves linear, 
sedge-like, equitant, mostly in a basal tuft. Flowers small, white or greenish- 
white, ours borne by 3s in a head or dense capitate raceme. Pedicels (in 
ours) with a membranous 3-lobed involucre above the middle or at the sum¬ 
mit. Perianth segments 6, distinct, spreading, persistent. Stamens 6. Ovary 
3-lobed; styles 3, short, distinct. Capsule obovate, acute, beaked by the 
spreading persistent styles, septicidal. Seeds with a membranous coat, in 
ours tailed at one end. (Tofield, English botanist, of Doncaster, a corre¬ 
spondent of Hudson.) 

1. T. occidentalis Wats. Stems y2 to 2 ft. high, glandular; leaves 2 to 12 
in. long, 1 to 3 lines wide; racemes % to 1 in. long; perianth segments ob¬ 
long, iy2 to 3 lines long; filaments lanceolate; capsule 3 to 4 lines long; seeds 
with a loose cellular coat, appendaged at the free end with a tail as long or 
somewhat longer than the body.—Mt. bogs, 3500 to 7500 ft.: North Coast 
Ranges from Mendocino Co. n. to Siskiyou Co., thence s. in the Sierra Nevada; 
n. to B. C. 

3. XEROPHYLLUM Michx. 

Stem simple, stout and leafy, ending above in a many-flowered raceme, and 
arising from a tuber-like woody rootstock bearing cord-like roots, the basal 
leaves in a dense tuft, numerous, narrowly linear and elongated, dry, rough- 
edged. Flowers white or cream-color, on slender white pedicels. Perianth 
segments 6, distinct, several-nerved, persistent. Stamens 6. Ovary 3-lobed; 
styles 3, distinct. Capsule chartaceous, loculicidal, or occasionally also septi¬ 
cidal. Seeds 2 to 4 in each cell. (Greek xeros, dry, and phullon, leaf, the 
foliage very hard and dry.) 

1. X. tenax (Pursh) Nutt. Elk Grass. Fire-Lily. Fig. 240. Stem 2 to 6 
ft. high; basal leaves 1% to 3 ft. long, 1 to 3 lines wide; raceme dense, y2 to 
\y2 ft. long; pedicels 1 to 2 in. long, each with a scarious bract at base, 
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spreading in flower, past anthesis strictly erect, 
spreading again in fruit; perianth segments 
linear-oblong, 4 lines long, the stamens a little 
longer.—Dry ridges: Monterey and n. in the 
Coast Ranges to Del Norte Co., where it is 
very common; Sierra Nevada from Placer Co. 
n. to Siskiyou Co.; n. to B. C. and Mont. The 
plants commonly bloom only after 5 to 7 years 
of preparation. May-July. The fibres of the 
leaves were employed by the Hupas and other 
native tribes for making garments and for deco¬ 
rative work in baskets, while the bulbous root¬ 
stocks, when roasted, furnished a nourishing 
food. Also called Squaw-grass, Bear-grass, 
Turkey-beard, Bear-Lily, and Pine-Lily. 

4. STENANTHIUM Kunth. 

Stem from a tunicated bulb, the narrow leaves 
mostly basal. Plowers (in ours) in a simple 
raceme, nodding. Perianth purplish green, its 
segments narrow, acuminate. Stamens 6, much 
shorter than and inserted on the base of the 
perianth segments; anthers reniform, 1-celled. 
Ovary ovoid; styles 3. Capsule septicidal, 3- 
beaked. Seeds winged. (Greek stenos, narrow, 
and anthos, flower.) 

1. S. occidentale Gray. Stem 6 to 11 in. high; 
leaves linear, tapering to base and apex, 4 to 7 
in. long, 2 to 7 lines wide; perianth narrow- 

campanulate, 5 lines long, its tips recurved.—High montane in Trinity Co.; 
n. to Alb. 

240. Xerophyllum tenax Nutt.; 
a, raceme x % ; b, pistil x 4. 

5. ZYGADENUS Michx. Zygadene 

Stem simple, scape-like, in ours from a tunicated bulb. Outer coats of the 
bulb mostly dark or black. Herbage glabrous and somewhat glaucous. 
Leaves linear, mostly basal. Flowers erect, greenish-white, in a raceme or 
panicle. Perianth nearly rotate, withering-persistent; segments ovate to 
oblong-lanceolate, with a green glandular spot at the narrow or shortly 
clawed base. Stamens 6, free from the segments. Styles 3, distinct, persis¬ 
tent. Capsule deeply 3-lobed. (Greek zugon, a yoke, and aden, a gland.) 

Raceme narrow, simple; inner segments spathe-like, the margins abruptly infolded just 
above the claw.1. Z. venenosus. 

Raceme broader, more or less compound. 
Perianth segments with central area slightly depressed, the border more or less undu¬ 

late ; lower flowers often staminate; bracts membranous. 
Leaves narrow (3 to 5 lines wide) ; stamens longer than or equaling the 

perianth; anthers yellow.2. Z. paniculatus. 
Leaves % to 1 in. wide; stamens shorter than the perianth; anthers white. 

3. Z. exaltatus. 
Perianth segments plane; flowers generally all perfect. 

Segments ovate-lanceolate, the outer only shortly clawed; bracts more or less 
green, conspicuous.4. Z. fremontii. 

Segments broadly elliptic, all short-clawed; bracts membranous, very small.... 
5. Z. brevibracteatus. 

1. Z. venenosus Wats. Death Camas. Plants % to 2 ft. high; bulb oblong- 
ovate, V3 to Yi (or %) in. broad; leaves narrowly linear, 1 to 3 lines broad, 
carinate and usually folded, more or less scabrous; raceme commonly simple 
and narrow, 3 to 5 or 10 in. long, the bracts lanceolate, long-attenuate or 
even flagellate, much exceeding the buds and about as long as the pedicels; 
perianth segments deltoid-ovate to oblong, iy2 to 2 lines long, the outer 
broader and with a shorter claw or sessile; gland seated above the claw, 
furnished with a more or less evident circular ridge or thin crest, the crest 
on the lower side continuous with the spathe-like infolding of the basal 
margins of the blade; stamens about equaling the segments, somewhat adnate 
below; anthers white; capsule 4 to 5 (or 7) lines long.—Wet meadows: Coast 
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Ranges, mostly near the coast; Sierra Nevada, both e. and w. slopes; S. Cal.; 
n. to B. C. Var. micranthus Jepson. Raceme more open and broader (pedi¬ 
cels % to 1 in. long), the bracts relatively shorter; flowers usually larger, less 
delicate, ridge about the gland thickened, outer segments often not clawed.— 
North Coast Ranges and s. to Contra Costa Co. This sometimes ap¬ 
proaches Z. fremontii in habit, but the gland is more sharply defined than 
in that species. 

2. Z. paniculatus (Nutt.) Wats. Sand-corn. Plants 8 to 16 in. high; leaves 
all sheathing; main raceme with short dense supplementary racemes below; 
bracts ovate-lanceolate; perianth segments deltoid-ovate, acute or acuminate, 
greenish thickened on the back at base, the claws very short or sometimes 
nearly none; gland seated above the claw, indefinitely margined, sometimes 
spreading nearly to the middle of the segment; stamens much exserted or at 
least equaling the segments; anthers yellow; capsule A2 to 1 in. long.—Sage¬ 
brush hills e. of the Sierra Nevada crest from Nevada Co. to Siskiyou Co.; 
Nev. to Wash, and Mont. 

3. Z. exaltatus Eastw. Plants 2% to 3y2 ft. high; bulb oblong-ovoid, 2 to 
3 in. long; basal leaves large (% to l1/^ in. wide), in a conspicuous sheathing 
tuft; main raceme 8 to 12 in. long, with 3 to 5 supplementary racemes below, 
the lower bearing only staminate flowers; bracts ovate-lanceolate; perianth 
segments oblong-elliptic, with claws; gland extending the length of the claw, 
bordered on each side by a narrow non-glandular area and terminating upon 
the base of the blade in a somewhat darker rounded area toothed above; 
stamens shorter than the perianth; anthers dull white; capsule % in. long.— 
Sierra Nevada, from Calaveras Co. to Tulare Co., about 2000 to 4000 ft. 

4. Z. fremontii Wats. Star Zygadene. Plants 1% to 2% ft. high; bulb 
globose or broadly oblong, y2 to 1% in. broad; 
basal leaves 8 to 16 (or 20) in. long, 5 to 9 
(or 13) lines broad, usually somewhat falcate- 
curving, the cauline few and shorter; main 
raceme with supplementary racemes below; 
perianth segments ovate-lanceolate, 3 to 7 
lines long, the outer broader and clawed, at 
least shortly so, the inner contracted to a 
longer and narrower claw; gland seated on 
base of blade, greenish yellow, toothed above; 
stamens about half as long as the segments; 
anthers white; capsule oblong, 6 to 10 lines 
long.—Deep soil on bushy hillsides: Coast 
Ranges, s. to S. Cal. Common and variable. 
Apr.-June. Yar. ineziAnus Jepson n. var. 
Perianth segments more distinctly rotate; 
gland green.—Santa Ynez Mts. (Jepson 9122, 
type). Var. minor Jepson. Plants 4 to 8 in. 
high; raceme simple, short, broad, with few 
flowers.—An early form near the coast. Mar. 
Var. salsus Jepson. Fig. 241. Very stout, 
% to 1 ft. high; basal leaves in a conspicuous 
sheathing tuft; glands lighter in color.—Alka¬ 
line flats, Solano Co. 

5. Z. brevibracteatus Hall. Plants 15 to 22 
in. high; bulb round-ovoid, 1 to 1% in. broad; 
basal leaves 6 to 8 in. long, % in. broad, linear, 
somewhat revolute and falcate-curving; 

raceme loose, its pedicels % to 1% in. long, widely or horizontally divaricate; 
supplementary basal racemes 1 or 2, rigid, widely spreading; perianth seg¬ 
ments 2 to 3 lines long, distinctly short-clawed, the outer rhomboidal-ovate, 
the inner a little narrower; gland green, extending just above the claw, its 
lower margin bounded by a sharp low ridge; stamens % the length of seg¬ 
ments; capsule 7 to 8 lines long.—Sandy mesas, w. and s. borders of the 
Mohave Desert. 
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6. VERATRUM L. 

Stem tall and leafy from a short thick rootstock, bearing coarse fibrous 
roots. Leaves broad, plaited, coarsely nerved. Stem and inflorescence pubes¬ 
cent. Flowers polygamous, greenish or cream-color, in a terminal panicle. 
Perianth of 6 distinct obovate-oblong segments, somewhat contracted at the 
base, adnate to the base of the ovary. Stamens 6, opposite the perianth 
segments and free from them, shorter by half and recurving; filaments subu¬ 
late; anthers with confluent cells, cordate. Styles 3, persistent, mostly curved. 
Capsule 3-celled, 3-lobed. (Latin vere, truly, and ater, black, in reference to 
the color of the roots.) 

Ovary glabrous. 
Perianth segments not fringed; capsule oblong-ovoid, % to 114 in. long. 

Flowers dull white; common.1. V. californicum. 
Flowers green; rare.2. V. viride. 

Perianth segments deeply fringed; capsule depressed-globose with notched apex, much- 
lobed laterally, 4 lines long.3. V. fimbriatum. 

Ovary densely woolly; perianth segments erose or lightly fringed.4. V. insolitum. 

1. V. califomicum Durand. Corn Lily. Stem very stout and leafy, sug¬ 
gesting a cornstalk, 3 to 5 or 6 ft. high; leaves ovate or elliptic-oblong, 
sheathing at base, 6 to 12 in. long or the uppermost lanceolate and shorter; 
panicle 1 to 1% ft. long, the lower portion often sterile; bracts mostly mem¬ 
branous; pedicels 1 to 4 lines long; flowers dull white; perianth segments 
obovate, mostly obtuse, 5 to 9 lines long, greenish margined at base, greenish 
glands at base of segments 2, or one and Y-shaped, often denticulate or erose 
at apex; capsule walls firm-chartaceous; seeds broadly wing-margined.— 
Wet flats and about springs, a characteristic plant of meadows in the Sierra 
Nevada at 4500 to 8500 ft.; also in the North Coast Ranges and high mts. of 
S. Cal.; n. to Wash., e. to Col. and s. to Mex. Often reported as poisonous 
to stock and sometimes called False Hellebore. July-Aug. 

2. V. viride Ait. Similar to no. 1 in habit; branches of the panicle more 
or less drooping; principal bracts foliaceous; perianth green, about 4 lines 
long.—Subalpine meadows, Siskiyou Co.; n. to Alas., e. to N. B., thence s. to 
Georgia. 

3. V. fimbriatum Gray. Similar in habit to the preceding; leaves linear- 
lanceolate, % to 1 ft. long, 1 to 2 or 4 in. wide; panicle % to 1% ft. long, 
its branches widely spreading; pedicels 4 lines long; perianth segments 
rhombic-ovate, 2 to 5 lines long, the margin cleft into filiform segments, 
except at the broad base which bears two oblong more or less glandular spots 
reaching to the middle of the segment and separated by a furrow; capsule 
walls membranous; seeds green, scarcely margined.—Vicinity of the coast, 
Mendocino “White Plains” or pine barrens. July. 

4. V. insolitum Jepson. Stems 4 to 5 ft. high; leaves elliptic, acute, 7 to 8 
in. long, the uppermost lanceolate, 6 to 7 in. long or less; panicle 11 to 20 
in. long, composed of elongated lanate-tomentose racemes; perianth seg¬ 
ments white, 3 to 4 lines long, obovate, mostly obtuse, irregularly ciliate or 
erose or shallowly fimbriate, all with 2 dark glandular spots at base; ovary 
densely woolly; capsule unknown.—Red-clay hills, in chaparral, Del Norte 
Co. Also west fork Illinois River, s. Ore. 

7. LEUCOCRiNUM Nutt. 

Leaves tufted on a very short rootstock, the roots cord-like. Flowers 
showy, pure white, fragrant, in a central cluster on the ground, the pedicels 
arising directly from the rootstock. Perianth persistent, salverform, its tube 
slender, very much elongated, its segments oblong-lanceolate. Stamens 6, 
inserted near the summit of the tube. Ovary ovate-oblong, seated below the 
ground at the base of the perianth-tube; style 1, persistent, elongated, 
tubular, the orifice slightly 3-lobed. Capsule triangular-obovate, loculicidal. 
Seeds angled, black. (Greek leucos, white, and krinon, a lily.) 

1. L. montanum Nutt. Sand Lily. Leaves linear, manv-nerved, 3 to 5 in. 
long, y2 to 2y2 lines broad, the bases surrounded by scarious bracts; pedicels 
2 to 6 lines long; perianth segments oblong, 7 to 9 lines long, the tube 2 to 5 
in. long.—Mt. valleys, n. Sierra Nevada from Sierra Co. to Modoc and Siski- 
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you Cos., 4000 to 5000 ft. Plentiful in its special localities but the localities 
few. Ore. and Nev. to Neb. 

8. HESPEROCALLIS Gray 

Stem straight, simple, somewhat leafy, arising from a tunicated bulb. 
Leaves narrow. Flowers in a raceme, wTith conspicuous scarious bracts and 
pedicels jointed at the summit. Perianth white, withering-persistent, funnel- 
form, 6-cleft into narrowly obovate segments. Stamens 6, inserted on the 
throat. Style equaling the perianth or slightly exserted; stigma disk-shaped. 
Capsule subglobose, loculicidal. Seeds numerous, horizontal, flattened, in 2 
rows in the cells, jet black. (Greek hesperos, western, and kallos, beauty.) 

1. H. undulata Gray. Desert Lily. Stem 1 to 2 ft. high, 4 to 18-flowered; 
basal leaves somewhat fleshy, carinate, wavy-margined, 1 to 2 ft. long and % 
to % in. wide, the margin more or less undulate; cauline leaves few, shorter; 
perianth 21/4 to 2% in. long, its tube half as long as the segments, the seg¬ 
ments narrowly obovate, 4 to 6 lines wide, with a broad 5 to 7-lineate bluish- 
green band on the back; capsule 6 to 10 lines long, abruptly tipped with the 
persistent style base.—Sandy valleys or rocky hills: e. Mohave Desert; 
Colorado Desert; w. Ariz. Mar.-Apr. 

9. ODONTOSTOMUM Torr. 

Stem flexuous, branching, from a depressed corm. Leaves linear, mostly 
basal, sheathing the stem. Flowers in bracted racemes. Perianth with a 
narrow tube, its segments 6, soon reflexed. Stamens 6, inserted on the throat 
and alternating with as many short staminodia; the stamen opposite the 
lower outer segment stands alone and faces the remaining 5, which approxi¬ 
mate each other on the upper side of the flower. Style 1; stigmas 3. Ovules 
2 in each cell but only 1 maturing. Capsule obovate, 3-lobed, loculicidal. 

(Greek odous, tooth, and stoma, mouth, on ac¬ 
count of the erect subulate filaments at the 
throat of the flower.) 

1. O. hartwegii Torr. Fig. 242. Erect, 5 to 
10 in. high; basal leaves 3 to 9 in. long, 2 to 5 
lines wide, with caudate-attenuate apex; 
racemes 2 to 5 in. long; bracts and bractlets 
subulate; perianth-tube 2 to 3 lines long, the 
reflexed segments as long or a little longer, 
narrowly oblong, 5 or 6-nerved.—Dry hard soil, 
400 to 1300 ft.: Sierra Nevada foothills from 

Mariposa Co. to Shasta Co.; local in the foothills of the middle and inner 
North Coast Ranges (Napa Co. and Tehama Co.). May. 

242. Odontostomum hart¬ 
wegii Torr.; fl. x 3. 

10. SCHOENOLIKION Torr. 

Stem simple, scapose, this and the linear-elongated leaves from a tunicated 
bulb. Raceme elongated, densely many-flowered, with 1 or 2 short supple¬ 
mentary racemes below. Flowers on very short pedicels jointed at the sum¬ 
mit. Perianth white, becoming scarious, persistent; segments 6, distinct, 
oblong, 3-nerved. Stamens 6, adnate to the base of the perianth segments. 
Ovary ovate, short-stipitate, the cells 2-ovuled. Style persistent; stigma 3- 
cleft. Capsule loculicidal; seeds black. (Greek schoinos, a rush, and lirion, 
a lily.) 

Outer bulb-coat fibrous; perianth segments linear-oblong,.1. S. album. 
Outer bulb-coat membranous; perianth segments lanceolate.2. S. bracteosum. 

1. S. album Dur. Scape % to 5 ft. high; leaves flat, % to 2 ft. long, 2 to 6 
lines wide; perianth white, tinged or tipped with green, pink or lilac, its 
segments linear-oblong, obtuse, 2*4 to 3 lines long; stamens about equaling 
the perianth; ovary slightly 6-lobed; style slightly 3-cleft; capsule globose- 
ovate, 3 lines long.—Mt. swamps, n. Sierra Nevada from Plumas Co. to Mt. 
Shasta, thence sw. to Mendocino Co.; 3500 to 7000 ft.; s. Ore. Apr.-July. 

2. S. bracteosum (Wats.) Jepson. Habit similar to S. album; perianth 
segments dull white, lanceolate, acuminate, 4 to 5 lines long, the stamens 
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about half as long.—Bogs and stream banks, n. boundary of Del Norte Co. 
and adjacent Ore. 

11. CAMASSIA Lindl. 

Stem slender, scapose, arising from a tunicated bulb, the linear leaves 
basal. Flowers dark blue or nearly white, in a simple raceme. Bracts scarious. 
Pedicels jointed at the summit. Perianth segments 6, distinct, oblanceolate, 
nerved, somewhat spreading. Stamens 6, on the base of the perianth, shorter 
than the segments. Style filiform, slightly 3-cleft at apex, the lower part 
persistent. Capsule 3-lobed, loculicidally 3-valved. Seeds several in each cell. 
(Quamash or camass, the name used by the northwest Indians.) 

Perianth segments 3 or sometimes 5-nerved; buds gibbous on one side.1. G. quamash. 
Perianth segments usually 5 (or 7 to 9)-nerved; buds not gibbous.2. G. leichtlinii. 

1. C. quamash (Pursh) Greene. Camass. Scape stoutish, 1 to 2% ft. high; 
raceme 5 to 25-flowered; flowers dark blue, rarely white; perianth segments 
unequal, spreading unequally in 2 sets of 3 each, nearly 6 to 10 lines long, 
each twisted separately after blooming; capsule obtusely angled, its valves 
pinnately veined.—Wet meadows or wet bottoms, Sierra Nevada, 4500 to 
6500 ft.; high North Coast Ranges.; n. to B. C. and e. to Utah. 

2. C. leichtlinii (Baker) Wats. Similar to C. quamash; flowers dark blue 
to cream color; perianth segments 10 to 12 lines long, spreading regularly in 
a perfect star, withering and twisting over the capsule like a bon-bon, at 
length deciduous as a whole; capsule oblong-obovate, slightly notched at 
apex, its valves closely veined horizontally.—Wet flats or grassy plains, 
Marin and Napa Cos. to Humboldt Co., and e. to Sierra Co.; n. to B. C. 

12. CHLOROGALUM Kunth. 

Stem from a tunicated bulb, often tall, almost leafless, ending in a panicle 
of racemose branches. Leaves of the basal tuft long-linear. Bracts small and 
scarious. Pedicels jointed at the summit. Perianth white, purple or pinkish, 
persistent and at length twisted over the ovary; segments 6, distinct, spread¬ 
ing, ribbon-like, with 3 distinct but closely approximate nerves down the 
middle. Stamens 6, rather shorter than the segments and inserted on their 
bases. Style long-filiform, slightly 3-cleft at apex. Capsule broadly turbinate, 
3-lobed, loculicidal, with 1 or 2 seeds in each cell. (Greek cliloros, green, and 
gala, milk or juice.) 

Perianth segments rotate-spreading, 8 to 10 lines long; bulb with a heavy coat of coarse 
fibers; leaves V2 to IV2 in. broad; pedicels 3 lines long or more. 

1. G. pomeridianum. 
Perianth segments somewhat spreading from above the base, 3 to 5 lines long; bulb with 

a membranous coat; leaves ^4 in. wide or less. 
Pedicels shorter than the perianth; flowers white or pinkish. 

Flowers white with yellowish-green lines; style included; ovary on a short stipe. . 
2. G. angustifolium. 

Flowers white with rose-colored midnerve or pinkish; style exserted as ovary 
matures; ovary sessile.3. G. parviflorum. 

Pedicels as long or longer than the perianth; flowers blue or purplish; ovary sessile. . 
4. G. purpureum. 

1. C. pomeridianum (Ker) Kunth. Soap Plant. Plants 2 to 10 ft. high, 
with ample spreading panicle; bulb 3 to 4 in. long and 1% to 2 in. thick with 
a very dense coat of coarse brown fibers; basal leaves numerous, % to 2y2 ft. 
long, % to 1% in. broad, carinate, strongly undulate; pedicels slender, about 
3 to 6 lines long; perianth segments linear, 8 to 10 lines long, white, purple- 
veined, spreading widely; capsule 3 lines long, the valves pinnately nerved.— 
Dry open low hills and plains, Sierra Nevada foothills, Great Valley, Coast 
Ranges, s. to cismontane S. Cal. and n. to s. Ore. Absent from the Colorado 
and Mohave deserts and the arid region e. of the Sierra Nevada, and from 
the Redwood belt. July-Aug. 

2. C. angustifolium Kell. Plants 1% to 2 ft. high; bulb-coats membranous, 
light reddish-brown; basal leaves 4 to 12 in. long, 1 to 2 or 3 lines broad, 
becoming revolute; panicle with few ascending branches; pedicels about 2 
lines long; perianth funnelform-campanulate, the segments oblong-linear, 4 to 
5 lines long, white with yellowish-green veins; ovary on a short stipe.—Lower 
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foothills of the Sierra Nevada, Calaveras Co. n. to Shasta Co., thence s. in 
the inner Coast Range to Mendocino Co. 

3. C. parvifldrnm Wats. Plants 1 to 2 ft. high; bulb 1 in. in diameter; 
basal leaves grass-like (2 to 3 lines broad); pedicels short, 1 or rarely 2 lines 
long; flowers pinkish or white with rose-colored midnerve; perianth seg¬ 

ments oblong-lanceolate, spreading from above the base, 3 or sometimes 4 
lines long; style exserted as ovary matures; ovary broad and obtuse, sessile.— 

Cismontane S. Cal. in Riverside and San Diego Cos., from the coast inland 
24 to 35 miles. 

4. C. purpureum Brandegee. Plants 14 to 20 in. high; bulbs light-colored, 
ovoid, % to 1 in. in diameter; basal leaves narrowly linear, 1 to 2 lines wide, 
undulate; pedicels as long or longer than the (3 lines long) perianth; perianth 
segments spreading from above the base, oblong-ovate, blue or purplish with 
3 darker midveins; stamens about equaling the segments; style sometimes 
slightly exserted in old flowers; ovary sessile.—W. Monterey Co. June. 

13. ALLIUM L. Wild Onion 

Stem scapose, from a tunicated or sometimes rhizome-like bulb or from a 
corm, with basal leaves, and bearing an umbel or head of flowers subtended 
by 2 or 3 thin whitish or scarious bracts. Herbage with the characteristic 
taste and odor of onions. Leaves narrow and plane, or convolute-filiform or 
terete. Perianth of 6 distinct or nearly distinct equal 1-nerved segments, 
campanulate or spreading. Stamens inserted on the base of the segments; 
filaments often dilated below. Ovules 2 (rarely several) in each cell; style 
filiform, persistent; stigma simple or 3-parted. Capsule obovate or globose, 
obtusely 3-lobed, often crested; seeds 1 or 2 in each cell, black, wrinkled. 
(Ancient Latin name of garlic.) 

A. Scape terete; leaves 1 to several, linear, filiform or terete. 

1. Plants with rootstocks and bulbs (corns in no. 3 and no. 20). 

Rootstock crowned by the bulb, more or less persistent; bulb narrowly oblong or elongated 
ovoid, heavily sheathed with the bases of several leaves. 

Scapes, 1 Vz to 3 ft. high; bulbs white or light-colored, narrowly oblong, Vz to 1% in¬ 
broad.1. A. validum. 

Scapes 8 to 12 in. high; bulbs generally deep red, elongated ovoid, % to % in. 
broad.2. A. haematochiton. 

Rootstock slender, horizontal, bearing terminally one or few corms and giving rise to an 
erect scape; corm short-ovoid or round.3. A. unifolium. 

2. Plants without rootstocks; bulb ovoid or globose; leaves deciduous above outer bulb-coats. 

Bulb-coats with indistinct reticulation or none. 
Leaves terete or sub-terete, solid; ovary crests conspicuous. 

Scapes 12 to 20 in. high; bulbs pinkish; leaves 1 or 2.4. A. intactum. 
Scapes 2 to 8 in. high; bulbs reddish-brown; leaf solitary. 

Leaves not coiled at tip; S. Cal. 
Perianth segments lanceolate-attenuate; ovary crests emarginate.. 

5. A. parryx. 
Perianth segments ovate-lanceolate; ovary crests more or less fimbriate. 

Scapes mostly slender; perianth segments 3 to 5 lines long, usually 
recurved at tip, sometimes spreading; mostly of the desert 
slopes.6. A. fimbriatum. 

Scapes stout; perianth segments closely erect, straight at tip, 6 to 
7 lines long; high San Gabriel Mts.7. A. peirsonii. 

Leaves coiled at tip; east side of the Sierra Nevada.8. A. atrorubens. 
Leaves plane. 

Scapes 4 to 15 in. high; ovary crests conspicuous; perianth segments broadly 
ovate to lanceolate. 

Flowers 5 to 6 lines long; ovary crests twice as long as the ovary. 
9. A. anserinum. 

Flowers 3 to 4 lines long; ovary crests shorter than the ovary. 
Perianth segments acuminate, rose-color. 

Scapes solitary.10. A. campanulatum. 
Scapes commonly in pairs.11. A. bisceptrum. 

Perianth segments acute, pinkish to white.12. A. sanbornii. 
Scapes XA to 2 in. high; ovary crests evident to obscure; perianth segments 

lanceolate to oblong, obtuse to acuminate. 
Stamens shorter than the perianth; Sierra Nevada.13. A. tribracteatum. 
Stamens equaling or exceeding the perianth; S. Cal.14. A. burlewii. 

Bulb-coats with distinct reticulation. 
Reticulation of bulb-coats undulate-horizontal. 

Leaves 2; bulbs gray; ovary without crests.15. A. hyalinum. 
Leaves several; bulbs deep red; ovary broadly crested.16. A. amplectens. 
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Reticulation of bulb-coats close, strongly serrate-horizontal. 
Ovary crests minute, central. 

Outer perianth segments only slightly wider than the inner. 
Perianth commonly pink; pedicels equal, XA to V2 in. long; interior. . . . 

17. A. serratum. 
Perianth rose-purple; pedicels unequal, XA to % in. long; maritime. . . . 

18. A. dichlamydeum. 
Outer perianth segments twice as wide as the inner and slightly longer; 

perianth rose-purple; pedicels unequal, % to 1% in- long. 
19. A. peninsulare. 

Ovary crests broad, rounded; perianth segments glandular-denticulate. 
20. A. bolanderi. 

Reticulation of bulb-coats coarse quadrate to hexagonal. 
Perianth segments deep rose-color, acuminate, the margins undulate-serrulate; 

pedicels % to 1 in. long.21. A. acuminatum. 
Perianth segments pinkish to rose-color, acute, the margins entire; pedicels *4 to 

V2 in. long.22. A. lacunosum. 

B. Scape much flattened and 2-edged or narrowly winged; leaves usually 2 
broadly linear or falcate. 

Perianth segments narrowly lanceolate., long acuminate, or becoming filiform-subulate; 
stamens nearly equaling segments or exserted; ovary not crested; bulb-coats with¬ 
out reticulation; northern Sierra Nevada.23. A. platycaule. 

Perianth segments ovate-lanceolate, acute to acuminate; stamens % to % as long as, or 
sometimes equaling, the segments. 

Ovary crests consisting of a curved ridge; bulb-coats mostly with faint reticulation; 
northern Sierra Nevada. 

Filaments dilated at base but distinct.24. A. anceps. 
Filaments united by thin dilated bases into a sort of cup.25. A. modocense. 

Ovary with ridges of the lobes produced above into prominent crests; filaments dis¬ 
tinct ; bulb coats not reticulated; Coast Ranges. 

Umbels loose (pedicels 6 to 13 lines long).26. A. falcifolium. 
Umbels more compact (pedicels 4 to 7 lines long).27. A. breweri. 

1. A. validum Wats. Swamp Onion. Scape stout, 2-edged above, 3 to 6 
lines in diameter, U/2 to 3 (or 3%) ft. high; bulb % to 1% in. thick and 11% to 2 times as long, crowning a very stout rootstock; roots thick and 
coarse; bulb-coats white to light reddish-brown, prominently ribbed, con¬ 
tinuous with the broad leaves, these 4 to 6 lines wide, 1 to 2 (or 3) ft. long; 
perianth segments 3 to 6 lines long, lanceolate-acuminate, rose-color to nearly 
white; stamens and style usually exserted; capsule large, subglobose, not 
crested.—Wet meadows, Sierra Nevada n. to Siskiyou Co., thence s. to 
Trinity Co.; 4000 to 9000 ft. Common. Also in Ore. 

2. A. haematochiton Wats. Scape stout, flexuous, 7 to 12 in. high; bulb 
elongated-ovoid, % to % in. broad, its coats usually deep red, rarely pale 
pink; leaves many, abruptly narrowing or filiform above the broad sheaths; 
pedicels numerous, % to 1 in. long; perianth segments deep rose-color (or 
often nearly white) with darker midnerve, broadly ovate-acute, 3 to 4 lines 
long; filaments % as long as the perianth segments, narrowly subulate, with 
adnate deltoid bases; ovary white, truncate with very short rounded or 
undulate dark red crests.—Dry hills and mt. slopes from San Luis Obispo Co. 
to San Diego Co. 

3. A. unifolium Kell. Scape stout, 1 to 2 ft. high, rising from a deeply 
seated short horizontal rootstock bearing one or a few corms, only the root- 
stock or base of scape rooting; reticulation of corm coats irregular to vertical 
undulate; leaves 4 or 3; bracts 2, large, acuminate, membranous; umbels 10 
to 30-flowered, the pedicels 1 to 1% in. long; flowers lavender-pink; segments 
broadly oblong-ovate, 5 to 7 lines long, % longer than the stamens and style; 
ovary lobes quadratish, creased or grooved down the middle.—Rich moist 
lands in the valleys or open hills: Coast Ranges, 20 to 400 ft., from Monterey 
Co. n. to Humboldt Co. Local. 

4. A. intactum Jepson. Scape 12 to 20 in. high, stiff, slightly flexuous or 
erect; bulb-coats numerous, pinkish, the reticulation vertical, minutely rectan¬ 
gular; leaves 1 or 2, terete, solid, sheathing the stem 3 to 6 in., the sheath 
entire (not split down); bracts 3, large, ovate-acuminate with attenuate 
tips; umbels round, densely flowered; pedicels slender, % to % in. long; 
perianth segments pink to rose-color with deeper midnerve, rather thin, 
lanceolate-acuminate, erose, 2 lines long; stamens equaling or exceeding the 
perianth; filaments opposite the inner segments with long narrow triangular 
bases adnate to the petal for almost half their length, the alternate filaments 
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with short deltoid bases; style exserted, stigmas 3- 
parted; ovary with very thin walls and 6 conspicu¬ 
ous thin crests; crests as long as the ovary; capsule 
one-seeded.—Placer Co. 

5. A. parryi Wats. Fig. 243. Scape 3 to 6 in. high; 
bulb coats reddish-brown, quadratish-reticulate; 
leaf solitary, as long as or slightly longer than the 
scape, the sheath entire, about % as long as the 
scape; pedicels 4 to 8 lines long; perianth segments 
lanceolate, acuminate, erect, 3 to 4 lines long, white 
to pale rose; stamens opposite the outer segments 
about % their length; ovary crests conspicuous, 

emarginate to erose.—San Bernardino Mts., 6500 ft. 

6. A. fimbriatum Wats. Fig. 244. Scape 2 to 3 in. high, the leaves terete, 
narrow (% to 1 line broad), exceeding the scape; sheaths entire; pedicels 
2 to 6 lines long; bracts 2, sometimes 3 or 4; peri¬ 
anth dark to pale rose, its segments ovate-lanceolate, 
4 to 5 (or 6) lines long, erect but the tips more or 
less recurving; stamens % as long as the segments; 
ovary crests 2 to each lobe, fringed a little, finely 
toothed or fimbriate to nearly entire.—Ranges bor¬ 
dering the desert from San Diego Co. n. through 
the Mohave Desert. Yar. mohavense Jepson. Peri¬ 
anth segments ovate, bluntish or rounded, 3 lines 
long, commonly pale pink; ovary crests sparingly 
toothed or emarginate.—Calico Mts. Yar. aborIginum 
Jepson. Umbels relatively loose, the pedicels 8 to 10 
lines long; ovary crests long and thin, toothed.—S. 
Sierra Nevada from Fresno Co. to Tulare Co., and inner North Coast Range. 

7. A. peirsdnii Jepson. Scape stout, 3 to 4 in. high; leaf 1, terete or 
teretish, 1 to 2y2 lines thick, 4 to 8^ in* long above the sheath (much exceed¬ 
ing the scape); flowers many in a compact umbel, the pedicels 3 to 4 (or 5) 
lines long; bracts 2; perianth reddish or light pink, 6 to 7 lines long, the 
segments straight; stamens about % the length of the perianth segments; 
ovary crests prominent, slender, often as long as the ovary, toothed at apex. 
—Rock slides, high canons of the San Gabriel Mts., 5350 to 9400 ft. 

8. A. atrorubens Wats. Three to 4 in. high; bulb-coats without distinct 
reticulation; pedicels 15 to 20, 6 to 7 lines long; bracts 2 or 3; leaves coiled at 
tip; flowers dark or lead-purple; perianth segments stiff, spreading, lance¬ 
olate, long-acuminate, 4 to 5 lines long; ovary crests 6, almost as long as the 
ovary.—E. side of the Sierra Nevada. 

9. A. anserinum Jepson. Scape terete, 5 to 6 in. high; leaf one, flat; umbel 
about 20-flowered; pedicels about 4 lines long; perianth purplish or pinkish, 
its segments oblong-ovate, 5 to 6 lines long, spreading at tip; stamens about 
% as long as the perianth; ovary-cells with 2 crests; crests oblongish, much 
lacerate or laciniate, twice as long as the ovary; stigma slightly 3-cleft.— 
Modoc Co. 

10. A. campanulatum Wats. Scape 4 to 7 or 11 in. high, erect, often 
flexuous; reticulation of bulb-coats none or sinuate-quadratish; leaves 2; 
umbel 10 to 50-flowered; pedicels 4 to 15 lines long; flowers somewhat cam- 
panulate, pink or rose-color; perianth segments broadly ovate, acute or short- 
acuminate, 3 to 4 lines long, nearly equal, % longer than the very slender 
stamens and style; filament bases nearly equal; ovary prominently crested, 
the crests somewhat horizontal.—Usually in dry places, Sierra Nevada, s. to 
Tehachapi, n. to Shasta Co., thence s. to e. Humboldt Co., 3000 to 6000 ft. 
Yar. bidwelliae Jepson. Perianth segments ovate at base, long-acuminate 
above.—Sierra Nevada and inner North Coast Range, 6000 to 9000 ft.; w. 
Nev. to Ore. 

11. A. bisceptrum Wats. Scapes often stout, commonly in pairs (or 3s or 
4s), but frequently solitary, 5 or 10 to 14 in. high; bulb-coats light-colored 
with indistinct reticulation; flowers few to many, rose-colored; perianth 

244. Allium fimbriatum 
Wats.; reticulations of 

bulb-coat x 20. 
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243. Allium parryi Wats.; 
reticulations of bulb-coat 

x 20. 
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segments 3 to 4 lines long, unequal, oblong-lanceolate, acuminate, exceeding 
the stamens, the inner more narrow, their bases hidden by the broad outer 
ones; filaments with unequal deltoid bases, those opposite the inner perianth 
segments with bases expanded and adnate, the alternate ones with mainly 
free bases; ovary crests 2 or 3 to each lobe, very thin, conspicuous, some¬ 
times much toothed.—E. of the Sierra Nevada crest (from Tulare Co. to 
Placer Co. and n. to Modoc Co.), also local on the w. slope, and very local in 
the high inner Coast Eanges; San Bernardino Mts. Also in Nev. 

12. A. sanbornii Wood. Fig. 245. Scape 10 to 14 in. high; outer bulb- 
coats light-colored, reticulation vertical, minutely 
white-dotted or undulated rectangular; pedicels 3 
to 8 lines long, perianth segments white or pinkish 
(thin and lax in fruit), 2^ to 3 lines long, the outer 
broadly ovate-lanceolate, the inner narrower; sta¬ 
mens and style % the length of the segments (“ex¬ 
serted” in the type); filaments opposite inner seg¬ 
ments with adnate bases l1/^ to 2 times the height 
of the others; capsule thin-walled, 6-crested, the 
crests oblong or sometimes lanceolate, conspicuous. 
—Sierra Nevada from Yuba Co. to Mariposa Co., 
1500 to 4000 ft.; Santa Lucia Mts. Rare. Yar. cong- 

d6nii Jepson. Perianth segments elliptic-acuminate, 
very thin, erose; outer bulb-coat with vertical reticulation, not undulated.— 
Mariposa Co. 

13. A. tribracteatum Torr. Scape rising above the ground only % to 2^ 
in., generally slender, channeled and more or less distinctly 4-angled, 2 angles 
often more prominent; bulb-coats white with minute more or less distinct 
oblong to hexagonal reticulation; bracts usually 3, short-obovate, acuminate; 
leaves 1 or 2, linear-lanceolate, 1% to 5 times as high as the scape; perianth 
segments 2 to 4 lines long, narrowly ovate, acuminate to obtuse, silver-white 
to pinkish with brown or purple midnerve; filaments % to almost as long as 
the segments; ovary strongly and angularly 3-lobed, its crests varying from 
prominent to obscure or none, usually consisting of 2 rounded ridges, with a 
longitudinal channel between them.—Granite sand, Sierra Nevada, 8000 to 
9500 ft., from Lassen Peak s. to Kern Co. Var. parvum Jepson. Perianth 
segments oblong, obtuse.—High Sierra Nevada (7500 to 10,500 ft.). Yar. 
anders6nii Wats. Perianth segments oblong, obtuse, 3 to 5 lines long; bracts 
2, rose-purple, broadly ovate, acuminate.—Truckee River basin. 

14. A. burlewii Davidson. Resembling no. 13; plants 1 to 2 in. high; 
bracts 3 to 5, ovate, acute, with connate bases; leaf solitary, twice the height 
of the inflorescence; perianth segments lanceolate-attenuate, 4 to 6 lines 
long; stamens equal to segments or slightly exserted; style exserted 1 to 2 
lines.—Mts. of S. Cal., 6700 to 9000 ft.: San Jacinto Mts.; Mt. San Antonio; 
Mt. Pinos. 

15. A. hyalinum Curran. Scape 6 to 14 in. high; bulb-coats gray, with 
horizontal, strongly undulate to serrate reticulation; leaves generally 1 or 2, 
linear, channeled; bracts ovate, acuminate; pedicels 6 to 11 lines long; 
perianth segments lanceolate to ovate, obtuse or acute, pale pink to white, 
becoming thin, hyaline and spreading; filaments subulate from a narrowly 
deltoid base, unequal, % to % the length of the 
perianth segments; capsule not crested. — Rocky 
slopes, Sierra Nevada, 500 to 2600 ft., from Eldo¬ 
rado Co. to Kern Co. Var. pra^cox Jepson. Fig. 246. 
Scape stouter, leaves broader; pedicels mostly % to 
1% in. long; reticulation of inner bulb-coats con- 
torted-undulate; perianth segments acute, longer, 
with rose-purple midnerve.—San Bernardino to San 
Diego Co.; Santa Barbara Islands; n. L. Cal. Var. 
hickmanii Jepson. Like the species but scape shorter 
(3 to 6 in. high); leaves 2 to several, filiform; peri¬ 
anth segments less hyaline, the midnerve rose-pink. 
—Monterey. 

246. Allium hyalinum 
Curran var. praecox 
Jepson; reticulations 

of bulb-coat x 10. 

245. Allium sanbornii 
Wood; reticulations of 

bulb-coat x 10. 
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16. A. amplectens Torr. Scape slender, 6 to 13 in. high; bulb-coats com¬ 
monly reddish, with a delicate transversely sinuate or serrate reticulation, 
the vertical lines especially also minutely sinuous; leaves narrow and be¬ 
coming convolute-filiform above the sheathing base; bracts 2, short, abruptly 
acute; umbel erect, usually dense; pedicels 25 to 35, 3 to 8 lines long; flowers 
white or nearly so, the oblanceolate acuminate segments 3 to 4 lines long, 
more or less exceeding the stamens and style; ovary crests low, broad.—Wet 
often rocky slopes at lower and middle altitudes (1000 to 4000 ft.) : North 
Coast Ranges and Sierra Nevada; n. to Ore. (A. attenuifolium Kell.) 

17. A. serratum Wats. Fig. 247. Scape 8 to 15 in. high; bulb-coats hori¬ 
zontally serrate-reticulate, the reticulation close but distinct; bracts nar¬ 

rowly acuminate; perianth seg¬ 
ments pink, broadly ovate-lance¬ 
olate, 4 to 6 lines long, acute or 
somewhat acuminate, nearly 
straight and rather rigid, the 
inner narrower, somewhat shorter 
and rarely serrulate; filaments all 
with a narrowly deltoid base; 
ovary lobes lightly grooved down 
the middle, ending above in 2 
erect teeth.—Lower hills of the 
inner Coast Range from Solano 
Co. to the Mt. Hamilton Range, 
thence w. to the inner slope of the 
Santa Cruz Mts., 300 to 2000 ft. 

Its umbels have more numerous flowers and its perianth is thinner than in 
A. peninsulare. After anthesis the tips of the perianth segments are bent 
in abruptly and connivent at the center, the whole perianth becoming blad¬ 
dery inflated. 

18. A. dichlamydeum Greene. Lower than A. peninsulare but very simi¬ 
lar; umbels very compact, the pedicels % to % in. long; perianth segments 
spreading almost equally, the outer narrowly to broadly elliptic, rounded or 
as if truncate but shortly acute, the inner for the most part nearly as broad. 
—Maritime, in a coastal belt from San Mateo Co. to Mendocino Co., extend¬ 
ing inland only to the coast-like “island” of vegetation in ne. Contra Costa 
Co. Bracts 2, commonly united below into a cup; in A. peninsulare they are 
less united or distinct. 

19. A. peninsulare Lemmon. Fig. 248. Habit and 
bulb-coats of A. serratum, the scapes usually more 
stocky; pedicels % to 1*4 in. long; perianth seg¬ 
ments deep red-purple, 5 to 7 lines long, the outer 
3 broadly ovate-lanceolate, somewhat spreading, 
twice the breadth and usually % longer than the 3 
inner erect attenuate segments which form a sort 
of inner cup; filaments % to % the length of the 
segments, those opposite the inner segments with 
deltoid bases longer than the bases of those alter¬ 
nate; ovary crests central, very minute, narrowly 
2-lobed.—Barren or openly wooded hills: cismon- 

tane S. Cal.; Sierra Nevada from Kern Co. 
to Placer Co.; inner South Coast Range; also 
in n. L. Cal. Yar. CRfsPUM Jepson. Fig. 249. 
Margins of the inner perianth segments 
strongly undulate-crisped, as if irregularly 
serrate; filaments broader, nearly sepaloid; 
ovary crests almost or quite none.—Inner 
South Coast Ranges from the Mt. Hamilton 
Range and San Juan River Valley s. to San 
Luis Obispo Co. and the foothills bordering 
the upper San Joaquin Valley. The crinkly 

249. Allium peninsulare Lemmon 
var. crispum Jepson; a, fl. x 2; 

b, pistil x 6. 

247. Allium serratum Wats.; a, umbel x 1; 
b, long. sect. fl. x 2. 
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250. Allium bolanderi 
Wats.; reticulations of 

corm-coat x 10. 

white edges of the inner segments are very striking 
in living tiowers. 

20. A. bolanderi Wats. Fig. 250. Scape very slen¬ 
der, (3 or) 6 to 10 in. high; outer conn-coats dense, 
the reticulation undulate-serrate; bracts 2, 7 to 8 
lines long, ovate-lanceolate, acuminate; pedicels 10 
to 17, slender, 5 to 10 lines long; flowers rose-color 
or pinkish, the ovate very narrowly acuminate seg¬ 
ments nearly straight, 4 to 5 lines long, twice longer 
than the stamens and style, inner segments glandu¬ 
lar-denticulate; filaments filiform, adnate to the 
middle, those opposite the inner segments slightly 
longer; ovary crested by the rounded summits of the lobes.—Usually in dry 
soil, brushy hills and open woods, from Lake Co. to Siskiyou and Modoc Cos., 
800 to 2700 ft.; s. Ore. Var. stenanthum Jepson. Taller with paler (white 

to pink) flowers and narrower segments.—E. and 
ne. Humboldt Co. 

21. A. acuminatum Hook. Fig. 251. Scape 4 to 8 
in. high; outer bulb-coats with a distinct coarse 
quadrate to hexagonal reticulation; umbel 12 to 30- 
flowered; its pedicels 6 to 12 lines long; flowers deep 
rose-color, 4 to 7 lines long; segments broadly lance¬ 
olate with acuminate recurved tips, a third longer 
than the stamens, undulate-serrulate above the base; 
filaments with lower third adnate and dilated; ovary 
with 6 blunt central crests.—Dry interior hills, 
Humboldt, Siskiyou and Modoc Cos.; n. to B. C., e. 
to Col. 

22. A. lacunosum Wats. Fig. 252. Scape 3 to 6 in. high; bulb-coats light 
colored, thick and distinctly pitted by the quadrate or transversely oblong 
reticulation; umbels 10 to 20-fiowered, the pedicels 
3 to 5 lines long; bracts broadly ovate, tipped with 
a slender-subulate point; flowers small (3 lines 
long); perianth segments pinkish to rose-color with 
darker or red midnerve, oblong-lanceolate and acu¬ 
minate, or oblong and acute, a little exceeding the 
stamens; filaments narrowly deltoid below; each 
ovary-cell with an obtuse thickened ridge toward 
the summit on each side, the ridges uniting to form 
a broad often slightly lobed crest.—Arid areas, 
mostly toward the interior, cent, and S. Cal. at 
widely scattered stations. 

23. A. platycaule Wats. Scape 2 to 5 (or 6) in. 
high, 2 to 4 lines broad; bulb % to 1 in. broad; leaves U> to 1 in. broad; flow¬ 
ers numerous, rose-color with tips pale greenish tinged, 4 to 7 lines long, on 
pedicels approximately 1 in. long; segments lanceolate, very narrowly long- 
acuminate; stamens conspicuously exserted; ovary lobes rounded, not crested. 
—High valleys, Sierra Nevada from Placer Co. to Modoc Co. 

251. Allium acuminatum 
Hook.; reticulations of 

bulb-coat x 5. 

252. Allium lacunosum 
Wats.; reticulations of 

bulb-coat x 10. 

24. A. anceps Kell. Scape 5 to 6 in. high, 1 to 1% lines broad; bulb-coats 
faintly and transversely rectangular-reticulated; leaves somewhat falcate, 
1% to 2% lines broad; flowers numerous, pale rose-color without dark mid¬ 
veins, 3 to 4 lines long, on pedicels 6 to 8 lines long; segments oblong or 
linear-lanceolate, acuminate, only slightly or not at all exceeding the 
stamens; ovary cells with a thin curving ridge at summit which is trun- 
catish or notched above.—E. of the Sierra Nevada crest from Sierra Co. 
n. to Ore., e. to w. Nev. Var. lemm6nii Jepson. Perianth segments shortly 
lanceolate-acuminate, 21/4 to 3 lines long; ovary cells with 2 low narrow 
parallel or somewhat sinuous ridges; stigma undivided.—N. Sierra Nevada. 

25. A. modocense Jepson. Scape flattened, l1/* to 2 (or 4) in. high, promi¬ 
nently nerved, the 1 or 2 leaves twice as high; reticulation of the bulb-coat 
none or faintly and transversely quadratish; umbel 20 to 30-flowered, the 
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pedicels 6 to 8 lines long; bracts 2; peri¬ 
anth segments white with broad pink 
midveins, oblong-lanceolate, 5 to 7 lines 
long; filaments % as long as the seg¬ 
ments, adnate by the lower % and united 
by the dilated bases into a low but dis¬ 
tinct cup; ovary cells with 2 low thin 
ridges confluent above and thus forming 
a single curved obtuse crest.—Gravelly 
soil, 5000 to 7000 ft.: Modoc Co. 

26. A. falcifolium H. & A. Fig. 253. 
Scape 2 to 3 or 4 in. high, conspicuously 
flattened (1 to 3 lines broad) and 2- 
winged, at least above; bulb-coats not 
reticulated; leaves 3 to 5 lines broad; 
bracts 2, nearly or quite as long as the 
flowers; flowers rose-colored, the lance¬ 
olate segments acute and erect or atten¬ 
uate and slightly spreading above, often 
very minutely glandular-serrate, 4 to 7 
lines long; stamens % to % the length of 
the segments; ovary 3-lobed, the lobes 
creased down the middle and produced 
above into narrow slightly toothed crests. 

—Shallow soil on rock rifts or ledges: North Coast Ranges from Napa Co. to 
Siskiyou Co., 1500 to 6500 ft.; n. to Ore. Yar. demIssum Jepson. Plants small, 
1 to 2 in. high; leaves 2, greatly exceeding the scape; bracts 2; pedicels 3 to 
6 lines long; flowers small, 3 lines long, deep red purple—High montane, 
loose rocky soil, 6000 to 8000 ft., w. Siskiyou Co. 

253. Allium falcifolium H. & A.; a, 
plant x 14 ; b, flower x IV2 ; 

c, pistil x 3 V2. 

27. A. breweri Wats. Fig. 254. Very close to A. falcifolium but smaller; 
scape not 2-winged; leaves two, 2 to 5 lines broad; bracts 2, little exceeding 
the pedicels; umbel compact, the pedicels 4 to 7 lines long; perianth light 
rose color, its segments 5 to 6 lines long, mostly erect; sta¬ 
mens % as long as the segments; ovary crests consisting of a 
curved ridge, the apex of the crest or curved ridge short 
and “ entire” or minutely denticulate.—Mountain summits 
of the Mt. Diablo, Mt. Hamilton and Santa Cruz ranges, 
3500 to 4200 ft. 

14. MUlLLA Wats. 

Like Allium, but the herbage without the taste or odor of 
onions. Scape from a fibro-membranous coated corm and bear¬ 
ing an umbel subtended by 3 acuminate scarious bracts, which 
are distinct even in the bud, or slightly connate and over¬ 
lapping at the base; pedicels not jointed at the summit, but 
subtended by small unequal membranous bractlets. Leaves x 
very narrow, flat to terete. Flowers greenish or yellowish- 
white. Perianth sub-rotate, persistent, of 6 nearly equal segments; segments 
slightly united at base, oblong, with a dark 2-nerved mid-rib (alternate seg¬ 
ments occasionally 3-nerved). Stamens inserted near the base. Ovules 8 to 
10 in each cell; style clavate, persistent and at length splitting. Capsule 
globose, scarcely lobed, loculicidal. Seeds compressed and angled. (Anagram 
of Allium.) 

254. Allium 
Breweri Wats.; 

long. sect. fl. 

Filaments filiform or subulate. 
Perianth without glands.1. M. maritima. 
Inner perianth segments with pit-like glands.2. M. serotina. 

Filaments greatly dilated, retuse at apex.3. M. coronata. 

1. M. maritima (Torr.) Wats. Fig. 255a. Scape 3 to 9 (or 12) in. high, 
generally equal to or a little taller than the narrowly linear almost terete 
leaves; umbel 4 to 12-flowered; pedicels unequal, % to 1 in. long; perianth 
segments 2 to 3 lines long, acute to obtuse, the inner generally wider, with 
broad thickened brownish midnerve and thin greenish-white margins; fila- 
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ments filiform to subulate; anthers yellow or lurid 
purple.—Alkaline fields, Sacramento Valley and Marin 
Co. to S. Cal. 

2. M. serdtina Greene. Scape 14 to 20 in. high; 
leaves fewer; umbel 10 to 20 (or 40)-flowered; peri¬ 
anth dull white, with very broad green veins to the 
segments.—Half-open foothills: upper San Joaquin 
Valley; more common in the mts. or towards the in¬ 
terior of S. Cal. 

3. M. coronata Greene. Fig. 255b. Scape 1% to 2 
in. high; perianth segments with narrow white scari- 
ous border; filaments hyaline, broadly oblong, retuse 
at summit, the anther on a short inflexed slender cusp 
arising from the notch.—Antelope Valley, w. Mohave 
Desert. 

15. BLOOMERIA Kell. 

Stem scapose, from a fibrous-coated corm. Leaves 
linear, carinate. Umbel with many yellow flowers; pedicels jointed at the 
summit and subtended by membranous bracts. Perianth persistent, of 6 
nearly equal distinct segments. Stamens 6, inserted on the base of and 
rather shorter than the segments; filaments filiform, margined at base by 
wing-like appendages. Capsule subglobose; seeds 2 to several in each cell, 
angular and wrinkled; style 1, persistent and splitting with the loculicidal 
capsule. (H. G. Bloomer, a pioneer botanist of San Francisco.) 

Stamen appendages papillose; style as long or longer than the ovary.1. B. crocea. 
Stamen appendages smooth, fleshy; style shorter than the ovary.2. B. clevelandii. 

1. B. crocea (Torr.) Cov. Golden Bloomeria. Scape 6 to 14 in. high, mi¬ 
nutely scabrous; leaves 2, 2 to 3 lines wide, one of them as long as the scape; 
pedicels 30 to 50, 1% to 2 in. long; bracts several, subulate-lanceolate; peri¬ 
anth segments orange-yellow, linear-oblong, sub-rotate, 5 to 6 lines long, 
striped with 2 closely parallel dark lines; lower % or % of the stamen 
appendages adnate to the perianth, the upper free portion ending in a nectar¬ 
bearing often bicuspidate cup bearing the filament; capsule nearly 3 lines 
long.—South Coast Ranges, e. to the Sierra Nevada of Kern Co. and s. to 
coastal S. Cal. May-June. 

2. B. clevelandii Wats. Scape stout, 3 to 12 in. high; leaves several, nar¬ 
row (1 line wide or less); pedicels 20 to 30, slender, 1 to 1% in. long; inner 
flowers of the umbel maturing slowly; perianth segments yellow with a green 
stripe, linear-elliptic, 3 to 4 lines long; stamen appendages oblong, entire, 
obtuse at the summit, adnate to the perianth segments, only 1/5 their length; 
capsule 2 to 2 y> lines long.—Mesas, San Diego. 

16. BRGDIAEA Sm. 

Stem scapose, arising from a corm, erect and straight, or sometimes elon¬ 
gated and twining. Leaves mostly few and grass-like. Flowers in a loose or 
capitate umbel. Pedicels jointed beneath the perianth. Perianth-tube various. 
Stamens 6, or the alternate stamens replaced by dilated sterile filaments or 
staminodia. Filaments slender or more frequently winged and produced 
beyond the anther in the form of thin appendages. Ovary on a short stipe or 
sessile. Capsule loculicidal, beaked by the style which splits with the valves. 
(James Brodie, Scotch botanist.) 

A. Umbels loose; stamens 6; anthers versatile (basifixed in no. 7), ovate or 
ovate-lanceolate; ovary on a long or short stipe; pedicels nearly equal, 
rather lax; corms somewhat flattened; leaves y4 to y2 in. wide (except 
no. 4).—Subgenus Tritelia. 

Filaments filiform. 
Flowers commonly blue or purple, sometimes pale or nearly white; ovary on a long 

slender stipe. 
Pedicels 1 to 114 times the perianth. 

Stamens in one row; filaments deltoid; restricted range.1. B. bridgesii. 
Stamens in 2 rows; filaments not deltoid; mostly adobe or clay fields and 

hillsides, common and widely distributed.2. B. laxa. 

255. a, Muilla maritima 
Wats.; stamen x 16 ; b, 

M. coronata Greene, 
stamen x 16. 
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Pedicels 3 to 6 times the perianth; low wet ground mostly near the coast. 
3. B. peduncularis. 

Flowers yellow; ovary equaling or longer than the stipe. 
Filaments long, slender, sub-equal; leaves 1 to 2 lines wide.4. B. gracilis. 
Filaments short, about equaling anthers, in 2 rows; leaves to V2 in. wide. . . 

5. B. crocea. 
Filaments dilated. . 

Flowers yellow; filaments forked at apex, the anther borne on a cusp in the middle 
of the notch...6. B. ixioides. 

Flowers white; filaments with broadly triangular and slightly united bases. 
7. B. hyacinthina. 

B. Umbels loose or mainly so; stamens 3, alternating with staminodia; 
anthers basifixed, sagittate; pedicels very unequal, firm; flowers blue 
to violet-purple or rose-color; corms not flattened; ovary short-stipi- 
tate; leaves narrowly linear to terete.—Subgenus Hookera. 

Scapes almost wholly subterranean, the umbel sessile on the ground; staminodia yellowish. 
8. B. terrestris. 

Scapes 3 to 20 in. high; staminodia white or purple. 
Perianth segments linear, rotate, nearly twice as long as the tube; throat of tube 

strongly constricted; staminodia purple.9. B. minor. 
Perianth segments oblong, 1 to IV2 times as long as the tube; throat of tube little 

or not at all constricted; staminodia white. 
Filaments winged on each side with an appendage half as long as the anthers. .. 

10. B. stellar is. 
Filaments not winged. 

Flowers rose-red; staminodia hugging the approximate anthers; filaments 
with a wing on the back.11. B. rosea. 

Flowers blue; anthers approximate in center around style; filaments not 
winged. 

Staminodia erect or spreading. 
Staminodia oblong-lanceolate, mostly acute; scape stout, 7 to 20 in. 

high.12. B. coronaria. 
Staminodia scale-like, triangular, acuminate; scape slender, 4 to 12 

in. high.13. B. filifolia. 
Staminodia approximate in center. 

Staminodia plane, about half as long as the spreading or re¬ 
curving perianth segments.14. B. synandra. 

Staminodia involute, nearly as long as the erect perianth segments. 
15. B. californica. 

C. Umbels capitate or congested; anthers basifixed, nearly sessile; stami¬ 
nodia always present; perianth-tube more or less inflated and angular, 
or saccate; ovary sessile or short-stipitate; leaves linear.—Subgenus 
Dichelostemma. 

Stamens 6; inner filaments with 2 lanceolate appendages extended beyond the anthers; 
bracts elliptic, acute, very conspicuous, of a deep violet-purple or metallic color; 
capsule sessile.16. B. capitata. 

Stamens commonly 3 ; bracts acuminate, not so conspicuous. 
Flowers blue-purple; staminodia petaloid; pedicels 1 to 3 lines long; umbel capitate; 

capsule sessile. • 
Staminodia deeply parted with a minute cusp or reduced filament in the notch; 

umbel more or less produced into a short dense raceme. 17. B. pulchella. 
Staminodia entire, forming a corona; umbel not produced-racemose. 

18. B. multiflora. 
Flowers rose-red; pedicels % to IV2 in. long; umbel less capitate; capsule triangular- 

ovate, acuminate, on a short stipe. 
Staminodia anther-like; perianth 6 to 8 lines long, rose-red or pinkish; flowers 

erect or nearly so; scape twining.19. B. volubilis. 
Staminodia broadly deltoid, forming a conspicuous corona; perianth 1 to 1% 

in. long; flowers pendulous. 
Perianth-tube scarlet, its segments chrome-green.20. B. ida-maia. 
Perianth wholly rose-purple.21. B. venusta. 

1. B. bridgesii Wats. Stems low (5 to 9 in. high); flowers pale lilac, aging 
bluish; perianth-tube long and very attenuate at base; filaments in 1 row, 
deltoid at base; ovary stipe 8% to 10^ lines long.—Open woods, interior of 
Humboldt Co. to Shasta Co. and s. to Mariposa Co., 500 to 3000 ft.; also in 
s. Ore. Very similar to B. laxa. 

2. B. laxa (Benth.) Wats. Grass Nut. Fig. 256. Scape 1 to 2*4 ft. high, 
rigid and stoutish, from a usually deep-seated edible corm; umbel 8 to 48- 
flowered; pedicels 1 or mostly 2 to 3% in. long; perianth violet-purple, rarely 
white, 1 to 1% in. long, funnelform, clavate at base, its segments shorter 
than the tube; stamens 6, all anther-bearing; filaments inserted in 2 rows high 
on the perianth-tube, 2 lines long; anthers ovate-lanceolate with a 2-lobed 
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base, 1 Yi lines long; 
ovary on a slender 
stipe Yi to % in. 
long. — Showy and 
beautiful s p e c i es, 
common in adobe 
fields or on adobe 
hillsides: Coast 
Eanges from Santa 
Cruz and Santa 
Clara Cos. n. to 
Humboldt and Te¬ 
hama Cos., thence s. 
in the Sierra 
Nevada foothills 
(500 to 4600 ft.) to 
Tulare Co. Apr.- 
June. Very variable 
in stature, size of 
umbels and color of 
flowers. Called 
Wally-Basket in 
Tuolumne Co. Ithu- 
riel 7s Spear is a 
parlor name. Yar. 
Candida Jepson. 
Pedicels a b r u p tly 
bent at summit so 
that the flowers all 

face horizontally in one direction; flowers white, sometimes blue.—Sierra 
Nevada foothills, Fresno Co. to Kern Co. Var. nimia Jepson n. var. Flowers 
9 to 11 lines long, intense or deep blue; ovary very long-stiped.—Marin coast 
(Jepson 567, type). Var. tracyi Jepson n. var. Flowers blue, 1 % to 1Y2 in. 
long, the perianth very narrow at base (almost stipe-like).—Humboldt coast 
(Big Lagoon, Tracy, Jepson 9412a, type). 

3. B. peduncularis (Lindl.) Wats. Scape erect, 1 Y± to 3 ft. high; umbel 
3 to 15-flowered, the pedicels slender, 2Yi to 4 or even 7 in. long; perianth 
pale rose-purple or white, 6 to 9 lines long, the segments longer than the 
tube, widely-spreading, an indigo band on the back; ovary yellow, its stipe 
1 Yi to 3 lines long.—Low wet ground, mostly near the coast; Marin Co. to 
Humboldt Co., e. to Lake Co. June-July. 

4. B. gracilis Wats. Scape 2 to 10 in. high; leaves narrow (1 to 2 lines 
wide); bracts short, lanceolate; umbel 13 to 29-flowered; flowers dull or 
saffron yellow, 5 to 7 lines long, on pedicels 4 to 10 lines long; perianth seg¬ 
ments with a brown streak outside, the narrow tube equaling or shorter than 
the segments; anthers blue, very 
small; filaments slender, elongated, 
sub-equal; ovary ovate, equaling 
stipe. — Granite sand spots on 
domes and granite ridges: Sierra 
Nevada, Mariposa and Tuolumne 
Cos. and Plumas Co., 8000 to 
9000 ft. 

5. B. crocea (Wood) Wats. Fig. 
257. Scape 4 to 12 in. high; leaves 
2 to 6 lines broad; bracts linear, 
elongated; umbels 4 to 8 or 15- 
flowered; flowers golden or bright 
yellow, 7 to 9 lines long, on 
pedicels 3 to 9 lines long, the seg¬ 
ments a little longer than the 
turbinate tube; filaments nearly 257. Brodiaea crocea Wats.; opened fl. x 2V2. 
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equaling anthers, in 2 rows; ovary obovate, shorter than the stipe, its angles 
with a very narrow band of short hairs or scales.—W. Siskyiou Co. and Del 
Norte Co., 5000 to 7000 ft. 

6. B. ixioides (Ait. f.) Wats. Golden Brodiaea. Fig. 258. Scape y2 to 
1 y2 ft. high, usually scabrous; leaves 2, 7 to 14 in. long; umbel 16 to 40- 
fiowrered; pedicels % or mostly 1 to 4 in. long; flowers 6 to 9 (or 11) lines 
long, salmon-yellow, with a conspicuous black-purple vein on the outside 
running from the apex to the base of each segment; stamens yellow, alter¬ 
nately long and short, the filaments winged, slenderly 2-forked at the sum¬ 
mit, the oblong anthers on a cusp in the notch; forks of the filament a little 

258. Brodiaea ixioides Wats.; a, fl. x 1; b, opened fl. x 2. 

exceeding or somewTiat shorter than the anthers.—Higher foothills of the 
Sierra Nevada from Tuolumne Co. to Kern Co., 1300 to 5000 ft., common 
and often abundant; also in Monterey and San Benito Cos. and Tehama Co. 
Var. lugens Jepson. Generally smaller and more slender; perianth 5 to 6 
lines long, its tube dark brown, approaching black; filaments broadly winged, 
merely emarginate or retuse at apex, the alternate ones triangular-acuminate; 
anthers white or blue.—Sandy slopes, Sierra Nevada, 6000 to 8000 ft.; North 
Coast Ranges, towards the interior, 2400 ft.; Waterman Mt., San Gabriel 
Mts., 6100 ft. 

7. B. hyacinthina (Lindl.) Baker. White Brodiaea. Fig. 259. Scape 1 to 
1% ft. high; umbel 10 to 40-fiowered; pedicels % to 2 in. long; perianth 
open-campanulate, cleft below the middle, white or bluish white with green 
mid-veins, 5 to 7 lines long; filaments wTith broadly triangular and slightly 
united bases, attenuate above and 
tipped with an anther y> line long; 
ovary short-stipitate, wTith 3 glandu¬ 
lar pits toward the summit.—Com¬ 
mon in low moist places: Sierra 
Nevada, Sacramento and San Joa¬ 
quin valleys, and Coast Ranges from 
Monterey Co. to Siskiyou Co.; n. to 
Vancouver Isl. 

8. B. terrestris Kell. Scape very 
short, scarcely or not at all rising 
above the surface of the ground; 
umbel 2 to 10 (or 20)-flowered, its 
pedicels slender, 3 to 8 in. long; peri¬ 
anth purple, 8 to 10 lines long, the 
limb rotate; anthers slightly longer 
than the filaments and shorter than 
the staminodia, these yellowish, 
erect, emarginate and with revolute 
edges. — Often in sandy soil, San 
Diego Co. to Humboldt Co., and near 
the coast, especially n. 

259. Brodiaea hyacinthina Baker; a, infl. 
. x % ; b, opened fl. x 114. 
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9. B. minor Wats. Scape 4 to 10 in. high; umbels 4 to 10-flowered, the 
pedicels % to 1 in. long, tending to spread horizontally after anthesis; peri¬ 
anth segments narrow (1 to l1/^ lines broad), nearly twice as long as the tube, 
the throat constricted or very narrow above the ovary; staminodia purple, 
exceeding or equaling the stamens, 3-toothed at apex; anthers shortly cleft 
at apex.—N. Sierra Nevada from Butte Co. to Eldorado Co. 

10. B. stellaris Wats. Scape very short (2 to 6 in. high) and pedicels 
long (1 Yj to 4 in.); corm flat, without offsets; umbel 3 to 6-flowered; peri¬ 
anth 6 to 9 lines long, the greenish narrow tube nearly equaling the deep- 
purple rather narrow segments; anthers subsessile, 1 to 1% lines long, deeply 
cleft at base and apex, shorter than the staminodia, the short filaments bear¬ 
ing two appendages or linear-oblong wings standing directly behind and *4 
to % as long as the 
anthers; staminodia 
large, conspicuously 
white, retuse, apparently 
erect and not approxi¬ 
mate around the style.— 
Mendocino Range (w. of 
Ukiah). 11 -|| ^ 

11. B. rosea (Greene) 
Baker. Fig. 260. Scape 
slender, 3 to 5 in. high; 
bulb depressed ovate 
with heavily fibrous coat, 
6 to 12 lines broad; 
umbel 3 to 6 (or 10)- 
flowered, its pedicels % 
to 1 in. long; perianth 
10 lines long, flesh pink 
(becoming rose-pink in 
age or in drying), the 
midveins darker; peri¬ 
anth segments oblong- 
ovate, acute; filaments 
narrow but backed by a deltoid-dilated wing; anthers hugging the style, 
deeply and narrowly notched both at base and apex; staminodia long-oblong, 
notched at the acutish apex, exceeding the anthers and closely approximate 
about them by their strongly involute margins.—Ne. Lake Co. (Indian Val¬ 
ley), on serpentine rocks. 

12. B. coronaria (Salisb.) Jepson. Harvest Brodiaea. Fig. 261. Scape 
stout, (5 or) 7 to 20 in. high; umbel 3 to 11-flowered, its pedicels 1 to 3^2 in. 
long; perianth violet-purple, 1% to 1% in. long; segments narrowly oblong, 
longer than the tube, in age withering and becoming caudate; anthers 4 to 5 
lines long, ex- 
ce e din g or at 
least equaling 
the oblong-lance¬ 
olate mostly 
acute stami¬ 
nodia; stamino¬ 
dia erect, the 
anthers approxi¬ 
mate in center 
around style ; 
ovary with 
strongly devel¬ 
oped angles or 
shoulders.— Com¬ 
mon on rolling 
plains, in the 

CD a 
260. Brodiaea rosea Baker; a, inside of fl.; b. stamen 
(side view) ; c, stamen (dorsal view) ; d, pistil, x 2. 

261. Brodiaea coronaria Jepson; a, fl.; b, long. sect. fl.; c, pistil, x 
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foothills and mts., Coast Ranges and Sierra foothills, Sacramento and San 
Joaquin valleys, s. to cismontane S. Cal.; n. to Vancouver Isl., flowering in 
May and early June at the time of the hay harvest when the hills and fields 
are turning brown. Altitude 200 to 2500 ft., or up to 4500, or even 8000 ft. 
towards the s. Rarely occurs near the coast. Var. mundula Jepson. Fifteen 
to 18 in. high; pedicels 3 to 6 or 8 lines long; umbels compact.—Soulsbyville, 
Tuolumne Co. 

13. B. iilifdlia Wats. Scape 4 to 12 in. high, rather slender, especially 
when several arise from 1 corm; perianth dark blue, segments rotate; anthers 
sessile, nearly twice as long as the scale-like triangular narrowly acuminate 
staminodia.—San Bernardino Valley and foothills. Var. orcuttii Jepson. 
Perianth violet to rose-purple; anthers generally longer than the filaments; 

staminodia absent, or very short, triangular and mostly 
adnate.—San Diego Co. 

14. B. synandra (Hel.) Jepson. Fig. 262. Scape slender, 
3 to 8 in. high; umbel 2 to 5-flowered; its pedicels 1 to 2% 
in. long; perianth blue, 7 to 12 lines long, its tube oblong 
or even slightly inflated, 4 to 5 lines long, the segments 
1 to 2 lines longer, rotately spreading or often strongly 
recurved, each with a mid-vein, green on back and run¬ 
ning down to base of perianth; anthers 2 to 2y2 lines long, 
standing close around the style; staminodia broadly ligu- 
late or with somewhat involute margins, commonly 3- 

262. B. synandra toothed at apex, usually closely covering the anthers and 

Jeiperianth x l6Ct' thus closing the throat; ovary with weakly developed 
shoulders.—Dry adobe or clay soil, often on gravelly or 

alkaline plains and low hills, Sacramento and San Joaquin valleys, Sierra 
Nevada foothills and Coast Ranges, s. to cismontane S. Cal. and n. to Ore. Al¬ 
titude 200 to 2500 ft., sometimes occurring up to 3500 or 7000 ft., especially s. 
Not reported from Humboldt and Mendocino Cos. The anthers have an 
open or U-shaped notch at apex; in B. coronaria the anthers are merely cleft 
at apex. Var. insIgnis Jepson. Staminodia straw-color or whitish, ovate- 
lanceolate, 3Y2 to 4 lines long, longer than the stamens, and as long as the 
perianth-tube.—Shepherd Cove, Sequoia Park. 

15. B. californica Lindl. Slender, 4 to 12 
in. high; umbels 2 to 4-fiowered (sometimes 
as few as 1 or as many as 12-flowered); peri¬ 
anth violet-purple, 1 to l1/^ in. long, the tube 
% as long; band on back of segments yellow¬ 
ish-green; anthers long, approximate in center 
on filaments as long, and closely invested by 
the staminodia; staminodia white, involute, 
obtuse, shortly cleft, very slightly surpassing 
the anthers, commonly both very long, nearly 
as long as the perianth. — Alkaline fiats: 
Sonoma and Napa Cos.; Sacramento Valley 
(Cana, Butte Co.) 

16. B. capitata Benth. Blue Dicks. Fig. 
263. Scape erect, % to 1% (or 2) ft. high, 
ending in a head-like umbel of 4 to 10 flowers, 
with about 4 dark purple or metallic bracts; 
flowers blue, 5 to 8 lines long; perianth seg¬ 
ments elliptic-ovate, obtuse, a little longer 
than the tube; stamens with anthers 6; fila¬ 
ments opposite the inner perianth segments 
with a broad membranous wing extended be¬ 
yond the anthers as two lanceolate append¬ 
ages; stamens opposite outer perianth seg¬ 
ments with filaments dilated toward the base 
only, their anthers less than % the size of 
those of the other set; appendages convergent 

263. Brodiaea capitata Benth.; 
a, infl. x 1; b, long. sect, 

perianth x 2. 
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264. B. pulchella Greene ; 
a, long. sect, perianth; 

b, anther, x 2. 

or connivent, forming a corona and more or less 
concealing the anthers.—Very common on hillsides 
and plains through the Coast Ranges, Great Val¬ 
ley, Sierra Nevada foothills and S. Cal. Not in the 
higher mountains, and rare in, though not wholly 
absent from, the deserts. S. Ore., Ariz., L. Cal. 

17. B. pulchella (Salisb.) Greene. Ookow. Rig. 
264. Scape 2 to 3% (or even 5) ft. high, often 
fiexuous; umbel appearing capitate but really 
short-racemose, 6 to 16-flowered, subtended by 3 
to 5 ovate subacuminate bracts; flowers lavender- 
purple or blue-purple, 7 to 8 lines long, in a dense 
head; perianth segments spreading, oblong, shorter 
or longer than the tube, which is slightly con¬ 
stricted at apex; anthers 3, sessile, the short fila¬ 
ments adnate to the corolla; staminodia petaloid, 
deeply cleft, surpassing the anthers, commonly 
bearing a short wholly sterile filament in the notch. 

—Open hills in the Coast Ranges, Alameda Co. to Humboldt Co., thence e. to 
Shasta Co.; n. to Wash. Common in Humboldt Co., mostly infrequent in 
Alameda Co. Flowers later than B. capitata. 

18. B. multiflora Benth. Scape 8 to 24 in. high, somewhat scabrous; umbel 
capitate, not produced, 8 to 24-flowered; flowers light purple; perianth-tube 
constricted upwards; staminodia entire, broad, obtuse, involute-cylindric, 
equaling or exceeding the anthers; stamens 3, rarely 6 in retarded flowers.— 
Sierra Nevada foothills, 500 to 3500 ft., from Mariposa Co. n. to Shasta Co., 
thence s. in the Coast Ranges to Humboldt Co.; Ore. June. 

19. B. volubilis (Kell.) Baker. Snake Lily. Twining Brodiaea. Fig. 265. 
Scape roughish, 2 or 3 ft. high and lax, or twining over bushes and attaining 
a height of 7 or 8 ft.; leaves 
1 or 1 Yj to 2^4 ft. long, 4 to 6 
lines broad, carinate; umbel 
short and dense, 18 to 30- 
flowered; pedicels % to 1 in. 
long; perianth rose-red or 
pinkish, 6 to 8 lines long; tube 
3 to 4 lines long and broad, 
6-angled, the angles produced 
into sacs somewhat above the 
middle; segments rotate, their 
tips recurved; stamens 3, in¬ 
serted on the throat opposite 
the inner segments, their fila¬ 
ments short, with lanceolate 
appendages nearly or quite as 
long as the anthers; stami¬ 
nodia 3, opposite the outer 
segments, ligulate, emarginate. 
— Mostly open-brush slopes, 
500 to 2500 ft.: Sierra Nevada 
foothills from Butte Co. to 
Tulare Co.; inner Coast 
Ranges from Napa Co. to Lake 
Co. 

20. B. ida-maia (Wood) 
Greene. Fire-cracker Plant. 
Scape slender, erect, 1 to 3 
ft. high, bearing an umbel 6 
to 12 (or 23)-flowered, its 

to 1 ~V'2 in* 265. Brodiaea volubilis Baker; a, infl. x 1; b, flower- 
bud x 2; c, long. sect, pistil x 2. 

pedicels % 
flowers pendulous, erect after 
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anthesis; leaves linear; perianth-tube scarlet, persistent, broadly tubular, 
slightly 6-saccate at the truncate base, slightly constricted above, 1 to 1% 
in. long; segments chrome-green, short, erect or sometimes retlexed or revo¬ 
lute, erect in age, 2 to 3 lines long; stamens 3, inserted on the throat oppo¬ 
site the inner segments, their filaments very short and broad; anthers innate; 
staminodia 3, white; capsule triangular-ovate, acuminate, its stipe 2 or 3 
lines long; seeds angular, black.—Wooded foothills and mountain slopes from 
Marin Co. to Shasta and Siskiyou Cos., 1000 to 4000 ft. July. A showy and 
curious species. 

21. B. venusta (Greene) Jepson. Similar to B. ida-maia but the perianth 
rose-purple, constricted under the segments; staminodia pinkish, longer than 
the anthers.—Mendocino Range to s. Humboldt Co. 

17. CALOCHORTUS Pursh. Mariposa Lily 

Stem from a membranous-coated corm. Leaves narrow, the basal solitary 
or rarely 2, the cauline few. Flowers showy, white, yellow, lilac or bluish, 
borne terminally on the stem or branches or in an umbellate fascicle. Peri¬ 
anth deciduous, the segments distinct and often concave. Sepals lanceolate, 
greenish or colored. Petals for the most part broadly cuneate-obovate and 
usually bearing near the base a conspicuous gland, either on the surface or 
depressed in an excavation or pocket. Stamens 6, on the base of the seg¬ 
ments. Ovary triquetrous; stigmas sessile, recurved, persistent. Capsule 
elliptical or oblong, membranaceous, 3-angled or winged, commonly septicid- 
ally dehiscent. Seeds numerous, in 2 rows in each cell, somewhat flattened. 
—The processes, or ‘ ‘hairs’ ’ of the glands, are in each species more or less 
distinctive in structure, usually markedly so, and furnish reliable differentiae. 
These characters were first described in the author’s Flora of California. 
(Greek kalos, beautiful, and chortos, grass, in allusion to the flowers and 
grass-like leaves.) 

A. Flowers open-campanulate, these and the capsules erect; sepals ovate- 
lanceolate; petals 1 to 2 in. long; capsule ovoid-attenuate, or oblong 
to linear. 

1. Gland surface densely hairy; basal leaves 1 or 2 to 4, linear, channeled, shorter than the 
stem (except in occasional dwarfs of nos. 3, 8 and 12). 

a. Gland not depressed, without membrane or scales. 

Hairs of gland linear, entire. 
Capsule ovoid-attenuate or oblong; gland oval, surrounded or surmounted by a dark 

blotch. 
Capsule oblong, obtuse, flowers cream to lilac; gland surrounded by a dark 

purplish maroon blotch.1. C. catalinae. 
Capsule ovoid, attenuate. 

Stems sinuous, often straggling over the ground.2. G. flexuosus. 
Stems straight or straightish, erect. 

Flowers lilac or purplish to white, reddish brown about the gland. 
3. G. palmeri. 

Flowers white or bluish-purple tinged, the petals yellow at base, a 
purple spot above the gland.4. G. leichtlinii 

Capsule ovoid-linear or linear; petals ornately penciled or blotched; gland shape vary¬ 
ing, oval, transverse oblong, lunate or doubly lunate. 

Flowers yellow, rarely white; gland transverse, lunate, broadly linear or oblong. . 
5. G. luteus. 

Flowers creamy white to purple, rarely yellow; petals usually oculated; gland 
oval, roundish or quadrate.6. G. venustus. 

Hairs of the gland with swollen and knobbed or fungoid-stellate tips; gland circular, oval 
or irregularly fan-shaped; sepals broadly scarious-margined; capsule linear, 
dense-walled. 

Gland oval with definite outline or absent, its hairs with swollen stellate tips. 
7. G. splendens. 

Gland spreading with irregular outline, its hairs broadly clavate, knobbed. 
8. G. invenustus. 

b. Gland depressed, surrounded by a more or less continuous laciniate membrane; capsule 
linear, dense-walled. 

Gland not circular. 
Gland oval, its membrane generally not continuous; petals dingy white to lurid 

purple, not persistent.9. G. nuttallii. 
Gland obcordate, its membrane continuous; petals purple-lilac, persistent until maturity 

of fruit.10. G. macrocarpus. 
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Gland circular, its membrane continuous. 
Flowers yellow; stems tall. 

Anthers reddish brown; petal hairs clavate.11. <7. clavatus. 
Anthers yellow; petal hairs slender.12. G. concolor. 

Flowers vermilion; stem very low.13. G. kennedyi. 

2. Gland surface naked or with a few scattered hairs; gland circular to oblong, depressed 
in a pocket, bearing a dense border of linear hairs; hairs of the petals arising from 
a small dark spot, and of a different or darker hue than the main petal color; corm 
thickly covered with several coats of dark brown fibres; basal leaf one, broadly 
lanceolate-acuminate; cauline leaves broad, acuminate. 

Flowers orange-color to lemon-yellow; petals fringed or serrate. 
Petals broadly fan-shaped, the margins fringed or serrate.14. G. weedii. 
Petals ovate, generally black-tipped, much shorter than the sepals,, the margins long- 

fringed.15. G. obispoensis. 
Flowers lilac or lilac-purple; petals neither fringed nor serrate.16. G. plummerae. 

B. Flowers closed-campanulate (or subglobose); flowers and capsules nod¬ 
ding; petals strongly incurved or arched, the gland deeply pocketed 
and transversely crested or bearded; basal leaf solitary. 

Petals yellow, the margins fimbriate; gland pocket hidden by long hairs borne in 2 or 3 
more or less regular rows on the upper fold of the pocket.17. G. pulchellus. 

Petals white to pale pink or rose, the margins entire; gland lunate, pocketed, with 4 
transverse imbricate scales.18. G. albus. 

C. Flowers campanulate, erect or ascending, the capsules usually nodding; 
gland shallow to moderately pocketed, covered from below by a nar¬ 
row fringed scale and crested above (except in C. nudus) by short 
hairs or scales; claw of petal below the scale often more or less glan¬ 
dular; basal leaf solitary, conspicuously long, surpassing the inflo¬ 
rescence. 

Petals obovate, mostly acute, hairy all over; gland proper (excluding the more or less 
glandular claw of petal below the scale) from moderately curved or lunate to 
horseshoe-shaped, but always concave on its lower margin; anthers lanceolate- 
acute. 

Petals yellow, or brownish, the hairs all yellow.19. G. monophyllus. 
Petals white to purplish blue, the hairs on lower half usually blue, on upper half 

white.20. G. caeruleus. 
Petals fan- or wedge-shaped, truncatish or rounded, naked, or hairy only near the gland; 

gland proper straight or nearly so in no. 21, in nos. 22 to 24 saucer-shaped 
to bowl-shaped in outline and always convex on the lower margin; anthers linear 
to oblong (or narrowly elliptic), acute or obtuse. 

Petals white; capsules nodding. 
Petals naked; anthers linear; Sierra Nevada.21. G. nudus. 
Petals hairy about the gland; anthers short-oblong; Bay region. 22. G. umbellatus. 

Petals lilac. 
Petals finely denticulate, hairy on lower third; capsules nodding. 23. G. uniflorus. 
Petals entire, a very few scattered hairs above the gland; capsules usually erect. 

24. G. greenei. 

1. C. catalinae Wats. Stem commonly branched, 1 to 2 ft. high; sepals 
green, shorter than the petals; petal cuneate, longer than wide, rounded at 
summit, white tinged with lilac, or lilac or light purple, a large ovate 
purplish maroon spot at base surrounding the gland; gland oblong, covered 
with dark hairs; anthers obtuse, pinkish, shorter than the filaments; capsule 
oblong, obtuse, 1 to 2 in. long, 4 to 5 lines wide; seeds very numerous, white, 
thin, minutely pitted, 2 lines in diameter.—Coast of S. Cal., local from Santa 
Barbara Co. to Los Angeles Co., and common on the Santa Barbara Islands. 
Very constant in coloration. 

2. C. flexuosus Wats. Stem slender, remarkably sinuous, weak, commonly 
straggling over the ground; sepals greenish with a deep purple spot; petals 
with numerous striae, truncatish at apex, deep purple (rarely white), with 
variable bands or spots; gland and its hairs like C. palmeri.—Chuckawalla 
Mts.; Death Valley region; e. to Utah. 

3. C. palmeri Wats. Stems 4 to 12 in. high, slightly branched, not bulbif- 
erous at base; sepals purplish-striated, oblong, acuminate, the tip recurving; 
petals broadly cuneate, rounded at apex, sometimes apiculate, purple, purple- 
striated, reddish-brown about the gland, sparsely white-hairy except on upper 
part; gland oval to oblong, densely tufted; hairs a little 4-sided, and nar¬ 
rowly winged at the angles; anthers oblong, obtuse.—Local in moist alkaline 
spots: borders of the Mohave Desert near the bases of the San Gabriel and 
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San Bernardino mountains. May. Var. paludicola Jepson & Ames. Sepals 
yellowish inside with conspicuous oblong brown spots; petals rose to pale 
pink.—Meadows, Bear Valley, San Bernardino Mts., 6500 ft. Var. dunnii 

Jepson & Ames. Stems 1 to 2 ft. high; sepals with white-scarious margins, 
sometimes with a black or reddish-brown blotch near the base; petals white 
with a brown transverse band crowning the gland.—Local in the interior 
arid mts. of San Diego Co. 

4. C. leichtlinii Hook. Fig. 266. Stem erect, varying from 2 in. to nearly 
2 ft. high, with an oblong bulblet at the base; basal leaf narrowly linear, 

exceeding the stem only in 
dwarf plants; sepals smoky 
blue outside, inside yellow¬ 
ish, scarious margined, 
shorter than the petals; 
petals o b o v a t e-cuneate, 
rounded at the summit, 
white (or less commonly 
purplish) with yellow base 
and a smoky blue or inky 
spot above the gland; petals 
% to 1% in. long; gland 
small, oval, thickly covered 
with yellow linear hairs and 
with some loose hairs im¬ 

mediately around the gland; anthers oblong, obtuse, slightly sagittate or 
after dehiscence strongly so.—Common in the Sierra Nevada from Shasta 
Co. s. to Tulare Co., 5000 to 7500 ft. June-July. 

5. C. luteus Dougl. Yellow Mariposa. Fig. 267a. Stem erect, slender, 
often branching, % to 1 or 2 ft. high; bulblets inclosed within basal sheath 
of stem; basal leaves linear, 1 to 3 lines wide; sepals yellowish within; 
petals fan-shaped, as long as broad, % to 2 in. long, yellow or orange, rarely 
white, with or usually without a central brown blotch but with horizontal 
series of vertical pencilings radiating from gland to center of petal; gland 
transverse, broadly linear or crescent-shaped or nearly half-moon shaped, 

266. Calochortus leichtlinii Hook.; a, petal x 1; 
b, gland x 2; c, stamen x 2. 

267. Calochortus luteus Dougl.; a, petal; b, var. oculatus Wats., petal; c, another 
petal form, x 1. 

usually not reaching quite to edges of petal, densely hairy, with ascending 
matted yellow hairs; hairs below middle of petal few and scattering; cap¬ 
sule linear-oblong, lA/t to 1% in. long.—Foothills and low rolling gravelly 
or dry land, 150 to 2500 ft.: Coast Ranges from Mendocino Co. s. to San 
Luis Obispo Co.; borders of the Sacramento and San Joaquin valleys; Sierra 
Nevada foothills. May-June. The most abundant species; extremely variable 
in color and markings; commonly in the hardest gravel-packed soil. Var. 
oculAtus Wats. Fig. 267b, c. Petals white or cream with a central round or 
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transverse brown spot bordered with yel¬ 
low.—North Coast Ranges to the Sierra 
foothills. Yar. vIcstae Jepson. Fig. 268. 
Petals pure white above the purple brown 
eye-spot, heavily penciled between the eye- 
spot and the gland; gland very narrow, ex¬ 
tending in a long arching curve from side 
to side of the petal and notched or as if 
interrupted at the summit of the arch (that 
is doubly crescent-shaped).—Blue adobe 
soil, interior Sonoma Co. to Humboldt Co. 

6. C. venustus Dougl. White Mariposa. 
Fig. 269. Stem erect, stiff, usually branch¬ 
ing, 4 to 10 in. or up to 2 or 4 ft. high, 1 
to 4-flowered; bulblet at base usually 1; 
petals broadly cuneate-obovate, 1 to 1% 
in. broad, 1 to 2^ in. long, white, varying 
to pale rose-color or lilac, with a red-brown 

eye-spot above the gland, frequently penciled toward the base, and often 
with a transversely oblong rose-colored blotch near the apex; gland roundish, 
or quadrate, densely matted with short hairs, a few scattered hairs near the 
gland; capsule linear, 2 to 3% in. long.—Frequent in light sandy or alkaline 
soil, 150 to 2000 ft.: Coast Ranges from Mendocino Co. s. to Los Angeles 

a 

269. Calochortus venustus Dougl.; a, fl.; b, petal, x 1. 

Co.; borders of the Sacramento and San Joaquin Valleys; Sierra Nevada 
foothills and up to 2500 or even 5000 ft. June-July. Quite constant in the 
shape of the gland and infinitely variable in its color markings. 

7. C. splendens Dougl. Lilac Mariposa. Fig. 270. Stem erect, 1 to 2 ft. 
high; sepals with a small purplish black spot at the base; petals fan-shaped, 
clear lilac with long scattered hairs on the lower third or fourth; petals l1/^ 
to 1% in. long; gland small, round or oval, situated very low on the base of 
the petal or sometimes absent; gland surface covered with broad hairs whose 
expanded fungoid stellate tips form a dense mass; capsule narrowly linear, 
1% to 2 in. long.—Contra Costa and Monterey Cos. s. to San Diego Co. Com¬ 
mon on half-open or bushy hills or mesas. May. 

8. C. invenustus Greene. Fig. 271. More slender and shorter than C. 
splendens; stems 8 to 12 in. high, bulblet-bearing at the base; petals smaller, 
the scattered hairs short; gland irregular, spreading, fan-shaped; gland hairs 
cylindrical or subclavate with knobbed sides, not expanded stellate.—Moist 

268. C. luteus var. vestae Jepson; 
petal x 1. 
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270. Calochortus splendens Dougl.; a, 
gland x 7; hair from gland x 18 ; 

c, stamen x 1. 

271. Calochortus invenustus 
Greene; a, petal x 2; b, hair 
from gland, x 12 ; c, stamen 

x 2. 

spots, plateau valleys in the mts. w. of the Mohave and Colorado deserts, 
4000 to 6500 ft.; somewhat rare. May. 

9. C. nuttallii Torr. Sego Lily. Fig. 272. Stem 3 to 17 in. high, bulblet- 
bearing at base; basal leaf shorter than the stem or sometimes equaling it 
in dwarf forms; flowers solitary or in umbels; bracts with white-scarious 

margins; sepals shorter than the petals; 
petals cuneate-obovate, apiculate, slightly 
erose, 1 to 1% in. long, white, sometimes 
shaded with lilac or with purple, often 
a darker purple spot near the gland, a few 
long linear hairs about the gland; gland 
oval, rarely circular, bordered by a more 
or less continuous laciniated membrane 
and covered with hairs more or less lacin- 
iate at the tips; anthers yellow, oblong- 

272. Calochortus nuttallii Torr.; a, 
petal x 2; b, hair from gland, x 12; 
c, stamen x 2; d, stamen after dehis¬ 

cence of anther x 2. 

linear, obscurely sagittate at base, com¬ 
monly tortuous after dehiscence, slightly 
longer than the filaments; capsule linear, 
2 to 2 in. long, attenuate at both ends.— 
Arid mts. or valleys, 4000 to 10,000 ft.; e. 
slope of the Sierra Nevada and s. to the 
high ranges bordering the deserts in S. 
Cal., e. to the Rocky Mts. 

10. C. macrocarpus Dougl. Fig. 273. 

Stem bulbiferous at base, stout, erect, 1 to 273 calochortus macrocarpus Dougl.; 
2 It. high; cauline leaves 3 to 5, narrow a, gland x 5; b, stamen x%. 



LILY FAMILY 235 

and convolute; sepals long-lanceolate, stiffly 
spreading, purple inside, equaling or slightly 
exceeding the petals; petals persistent until 
capsule has reached almost mature size, long 
obovate, prominently apiculate, 1% to 2*4 in. 
long and % in. wide, purple-lilac, lighter at 
base and sometimes with a deeper band below 
middle, a greenish median line on the back, 
the lower third of petal white and with scat¬ 
tered hairs above the gland; gland broadly 
A-shaped or oval with a notch on the lower 
side, bordered by a continuous doubly lacin- 
iate membrane and densely covered with broad 
hairs whose divided clavate tips form a com¬ 
pact mass; anthers purple or yellow, ovate- 
lanceolate, acutish, 4 to 7 lines long; capsule 
attenuate, 1% to 2*4 in. long; seeds round, 
flat, 234 lines in diameter.—Dry sandy soil in 
the interior: Lassen and Modoc Cos.; n. to 
B. C. 

11. C. clavatus Wats. Fig. 274. Stem very 
stout, stiff, strongly zigzag, branching, 1 to 3 
ft. high; pedicels stout, 2 to 5 in. long; flow¬ 
ers bowl-shaped; sepals yellowish within, often 
purplish spotted, greenish without, with dry 
scarious margins, % the length of the petals; 
petals rich yellow, broadly fan-shaped, rather 274. Calochortus clavatus Wats.; 
truncate, 1% to 2 in. long, 1% to 2% in. wide, <*» gland x 7; b, hair from gland 

strongly arched, hairy below the middle or x 12» c» stamen x %• 
only near the gland, often with a narrow reddish brown or lilac band above 
the hairy zone, the claw often reddish brown; hairs of the petals scattered, 
yellow, purplish red at base, the tips narrowly clavate; gland circular, shal¬ 
low, bordered by an annular membrane, its inner edge deeply twice incised; 
gland surface thickly covered with very broad hairs with much divided or 
coralline tips; anthers lance-oblong to 
linear, obtuse, purplish brown, shorter than 
the slender filaments; capsule linear, atten¬ 
uate above and below, 3 in. long.—Dry 
rocky points, usually in volcanic soils: San 
Benito Co. to Los Angeles, infrequent. 
May. Var. avius Jepson n. var. Sepals 
equaling or exceeding the petals; gland in 
a deeper pocket.—Eldorado Co. (Pleasant 
Valley, Purdy, type) to Mariposa Co. 

12. C. concolor Purdy. Golden-bowl 
Mariposa. Fig. 275. Stem 2 ft. high, one 
to several-flowered; bulb large, reddish; 
pedicels stout, 1 to 3 (or 5) in. long; 
sepals yellowish within, purple banded, 
purplish-brown on the back; petals deep 
rich yellow tending toward orange, gen¬ 
erally with a purplish band just above the 
lower third of the petal, broadly fan¬ 
shaped, 1Yj to 2 in. long and as broad as 
long, slightly rounded at summit, the lower 
third or fourth thickly hairy with long 
erect yellow hairs; gland small, rounded 
oblong, covered by a deeply laciniate an¬ 
nular membrane, the linear divisions of the 
membrane converging in the center over 
the gland like an iris diaphragmsurface 275. Calochortus concolor 
of the gland thickly covered with long o, gland x 7; b, stamen 

a 

Purdy; 
x 1. 
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narrowly linear mostly entire hairs; anthers yel¬ 
low, linear, slightly exceeding the filaments; cap¬ 
sule strongly triquetrous, lance-linear, attenuate 
above.—Bushy often rocky hills, cismontane S. 
Cal. from San Diego Co. to San Bernardino. 

13. C. kennedyi Porter. Desert Mariposa. Fig. 
276. Stem rather stout, 2 to 6 (rarely 8 to 14) 
in. high, 2 to 4-flowered; flowers in umbels; 
pedicels 1 to 4 in. long; sepals Vi to % the length 
of the petals, vermilion or orange inside, often 
spotted with brown near the base, brownish 
without, with white-scarious margins; petals cu- 
neate, rather truncate, % to IV2 in. long, nearly 
as broad, flame-color, brilliant vermilion or rarely 
orange, naked above, a few scattered hairs below, 
sometimes with a black band or patch on the 
lower portion; gland very small, circular, bor¬ 
dered by a narrow black annular membrane with 
the inner ashy-gray edge laciniate, its surface 
thickly covered with short slender hairs, the hairs 
orange below, ashy above, once or twice dichot- 
omously cleft; anthers brownish-purple; capsule 

1 V2 to 2 in. long, 4 to 5 lines wide, attenuate above, the sides light-colored 
but often bordered at the angles with a stripe of purplish-brown.—Hard 
clay or gravelly soil: Mohave Desert, w. to Ventura Co., e. to southern Nev. 
and Ariz. Frequent. May. Var. munzii Jepson n. var. Flowers pale yellow. 
—Providence Mts. (Bonanza King Mine, P. A. Munz 4259, type). 

14. C. weedii Wood. Weed’s Mariposa. Fig. 277. Stem 1 to 2y2 ft. high, 
usually much branched, stout and flexuous, leafy, 1 to many-flowered, not 
bulbiferous; flowers 1 to 1% in. long; sepals shorter than or often exceeding 
the petals, narrowly ovate-lanceolate, yellowish within, scarious-margined; 
petals broadly cuneate, rounded above, sometimes apiculate, orange-color to 
lemon yellow, nearly covered with long silky hairs each set in a small dark 
spot, or the upper fourth or fifth naked; upper margins of petals fringed or 
serrate; gland small, circular, enclosed by a dense ring of hairs and generally 
bearing a few scattered hairs on its sur¬ 
face; anthers oblong-linear, shorter or 
longer than the filaments; capsule nar¬ 
rowly oval, attenuate above, IV2 in. long.— 
Dry hills, San Diego Co.; L. Cal. June. 
Common on the coast. Var. vestus Purdy. 
Petals truncatish, reddish-brown, covered 
with golden hairs, the upper third with 
brown hairs, and the margin fringed with 
brown hairs; anthers oblong-lanceolate.— 
Santa Barbara and Ventura Cos. 

15. C. obispoensis Lemmon. Habit of 
C. weedii; sepals Vs to Vl longer than the 
petals; petals ovate, acuminate, the tips 
generally black and fringed with long 
black hairs; gland circular to oblong, in¬ 
closed by a dense ring of very long orange 
hairs, the surface naked or bearing a very 
few scattered hairs; anthers oblong, obtuse, 
shorter than the filaments; capsule linear, 
1 to IV2 in. long.—Canons of the hills and 
mts., San Luis Obispo Co. 

16. C. plummerae Greene. Habit of C. 
weedii; corms large, often 2, inclosed side 
by side in a dense fibrous coat; sepals 
lanceolate (white-scarious margined at 

277. Calochortus weedii Wood; a, 
habit x x/z ; b, petal x 1; c, gland 

x 4; d, stamen x %. 

236 

276. Calochortus kennedyi 
Porter; a, gland x 12 ; 

b, stamen x 1. 
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base), elongated attenuate, exceeding the petals; petals cuneate, apiculate or 
rounded above, lilac or lilac-purple with orange-colored hairs on lower half, 
the hairs usually arising from deep purple spots; gland small, circular, 
pocketed, inclosed by a dense ring of long orange-colored hairs gathered 
together above the gland, its surface naked or sometimes bearing one or few 

solitary hairs; capsule narrowly 
linear, 1% to 3% in. long.—Dry 
slopes and mesas: Santa Monica 
Mts., through the San Gabriel 
and San Bernardino mountains 
to the San Jacinto Mts. Com¬ 
mon. 

17. C. pulchellus Dougl. 
Golden Lantern. Fig. 278. Stem 
flexuous, usually dichotomously 
branching, % to 1% ft. high, 
2 or 3 to 12-flowered; basal leaf 
V2 to % in. wide, equal to or 
taller than the stem, green, 
glossy, sometimes tinged with 
purple; bracts linear-lanceolate, 
equaling or exceeding the flow¬ 
ers; flowers sub-globose, nod¬ 
ding; sepals greenish or brown¬ 
ish-yellow, ovate-lanceolate to 
elliptic-ovate, abruptly acute, 10 
to 15 lines long, slightly shorter 
than the sub-orbicular petals; 
petals golden yellow, strongly 
arched or incurved, their apices 
overlapping and the margins 
bluntly incised or fringed; gland 
in a deeply set pocket (visible 
from the outside as a convex 

ridge), its upper fold bearing 2 or 3 rows of 
appressed glandular yellow hairs crossing each 
other over the opening of the pocket; petals 
with scattered hairs above the gland or rarely 
almost glabrous; anthers oblong, acute, 2 
lines long, usually a little shorter than the 
filaments; capsule elliptical, abruptly short- 
beaked, winged, % to l1/^ in. long.—Wooded 
hills: Mt. Diablo; North Coast Ranges from 
Marin and Solano Cos. to Humboldt and 
Tehama Cos. Apr.-May. Also called Golden 
Lily Bell and Fairy Lantern. 

18. C. albus Dougl. White Globe Lily. Fig. 
279. Stem stout, glaucous, branching, 1 to 2 
ft. high; basal leaf elongated lanceolate, 
acuminate, 1 to 2 ft. long, V3 to 1% in. wide; 
bracts foliaceous, 3 to 5 in. long; sepals 
shorter than the petals, ovate, acuminate, 
greenish-white; petals white, purplish at base, 
ovate-orbicular, acutish, with scattering long 
silky yellow hairs above the gland, 1 to 1% 
in. long; gland lunate, shallow, with 4 trans¬ 
verse scales, the scales upwardly imbricate, 
shortly fringed; anthers oblong, mucronate; 
capsule 1 to 2 in. long, % to 1 in. broad, 
abruptly short-beaked; seeds brown, pitted.— 
Wooded slopes and canons: Coast Ranges 
near the coast from the Santa Cruz Mts. s.; 

279. Calochortus albus Dougl.; a, 
flowering branch x V2 ; 

b, petal x %. 

278. Calochortus pulchellus Dougl.; a, flower¬ 
ing branchlet x 1; b, stamen x 2. 
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San Gabriel Mts.; Cuyamaca Mts. (rare southwards); Sierra Nevada from 
Butte Co. to Tuolumne Co. May. Also called Snow-drops, Indian Bells, and 
Satin Bells. Var. rubellus Greene. Generally lower and more slender; 
flowers rose-pink; gland scarcely arched, from the outside resembling a 
blood-blister.—S. Sierra Nevada; and the Santa Lucia Mts.; Santa Cruz Mts. 
June. Passes into the species. 

w. 
\ h1! )}■/(, )V'C mmb 

c 

19. C. monophyllus (Lindl.) Lem. Yellow Star Tulip. Fig. 280. Stem 
flexuous, branching, 3 to 8 in. high; basal leaf 9 to 12 in. high, 3 to 4 lines 
wide; bracts linear-lanceolate, acumi¬ 
nate, 2 to 4 lines wide; sepals narrowly 
ovate, acuminate, mucronate, about 
equaling petals; sepals and petals yel¬ 
low or more or less purplish brown; 
petals obovate, 5 to 8 (or 9) lines long; 
gland semicircular, borne in a shallow 
pocket (appearing on the outside as a 
ridge) covered from below by a narrow 
laciniate scale, and densely bordered or 
crested above with short yellow (or the 
innermost white) hairs; hairs and 
laciniae of gland papillate; claw below 
the scale naked, often glandular, some¬ 
times red-brown; capsule orbicular, 6 to 
9 lines long.—Lower Yellow Pine belt 
of the Sierra Nevada from Shasta Co. to 
Tuolumne Co. Frequent. Apr. 

20. C. caeruleus (Kell.) Wats. Bea- 
vertail Grass. Stems short (1 to 7 in. 
high), the basal leaf 1 to 3 times as 
long; flowers 2 to 4 (or 10) in umbels; 
pedicels very slender; bracts small; 
petals rhombic-ovate, 3Jo to 6 (or 7) 
lines long, white or pale blue, lilac- 
dotted and lined with blue, hairy, the 
margin fringed; gland narrow, trans¬ 
verse, curved, shallow, covered by an 
appressed somewhat fringed scale and 
crested by a row of short scales; these 
latter scales narrow, often hair-like, frequently laciniate or incised; capsule 
orbicular or nearly so, obtuse, 6 lines long.—Open woods, middle altitudes 
of the Sierra Nevada from Eldorado Co. to Shasta Co., and in the high 
North Coast Ranges from n. Lake Co. to Siskiyou Co. June. Var. maweanus 
Jepson. Pussy Ears. Sepals commonly very blue; petals purplish blue to 
white, 7 to 11 lines long, the margin entire or nearly so; gland horseshoe¬ 
shaped or semicircular, narrow, more or less pocketed; crest usually rather 
dense.—Marin Co. to Humboldt Co. 

280. Calochortus monophyllus Jepson; 
a, flowering branchlet x 1; b, petal x 

2 ; c. stamen x 4. 

21. C. nudus Wats. Sierra Star Tulip. Stem 2 to 6 in. high, flexuous, 
bearing a single umbel of 1 to 3 (or 9) flowers; basal leaf 3 to 10 in. long, 2 
to 5 lines wide, light green; sepals oblong-elliptic, shorter than the petals; 
petals white or pale lilac-blue, cuneate or fan-shaped, acute, denticulate 
above, 4 to 7 lines long, generally without hairs, in some cases a very few 
slender hairs above the gland or a tuft of 2 or 3 short hairs at either end of 
the gland; scale transversely oblong, shortly fringed, appressed; crest none; 
claw below the scale somewhat glandular; anthers at first pale blue, linear, 
acute; capsule elliptic, generally nodding.—Open coniferous woods, high 
Sierra Nevada from Plumas Co. to Tulare Co. Also, apparently, in the San 
Gabriel Mts. June-July. The smallest-flowered Calochortus. Petals often 
with a flash of pink or purple above the gland. Var. shastensis Jepson. 
Stem 4 to 14 in. high, slender, flexuous, more or less erect; basal leaf shorter 
than, equal to, or longer than the stem; petals white, pale lilac blue or deep 
lilac, 6 to 10 lines long; capsule elliptic, generally erect, occasionally nodding. 
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—Moist meadows: Sierra Nevada from 
Eldorado Co. n. to Mt. Shasta; thence sw. 
to Trinity Co. 

22. C. umbellatus Wood. Fig. 281. 
Stem 3 to 10 in. high, without bulblets, 
bearing 2 to 4 (or 12) flowers in 1 to 3 
umbels subtended by leafy bracts, the 
pedicels long; herbage glaucous; sepals 
oblong, acuminate, greenish-white or 
slightly tinged with lilac; petals white or 
slightly lilac-tinged, cuneate or fan¬ 
shaped, slightly concave, 6 to 9 lines long; 
gland shallow, bowl-shaped in outline, 
covered from below by an appressed 
fringed scale and bordered by hairs on 
its upper side; petals otherwise naked 
save a hairy area (often with a purple 
spot below it) on each side of the gland; 
anthers short-oblong; capsule oblong- 
obtuse to orbicular, strongly nodding.— 
Low wooded or barren hills: region be¬ 
tween San Ramon Valley and San Fran¬ 
cisco Bay; Marin Co. to Mendocino Co. 
Mar.-Apr. 

23. C. unifldrus H. & A. Low’, 4 to 10 in. high, the stem very short (com¬ 
monly rising only % to 1 in. out of the ground) and bearing 1 to 3 umbels 
with elongated flexuous pedicels (2y2 to 8 in. long); bulblets 1 to 4 beneath 
the surface; basal leaf 4 to 6 lines broad, exceeding the inflorescence; bracts 
linear-lanceolate, long and conspicuous; sepals ovate-lanceolate, greenish- 
lilac; petals lilac, cuneate, somewhat truncate, denticulate, 10 to 14 lines 
long, naked above, very sparingly hairy immediately above the gland; gland 
shallow, convexly crescent-shaped on lower side, truncate above, covered by 
an appressed lightly fringed scale and with a dense border of hairs above; 
anthers broadly linear; capsule elliptic.—Low wet valley lands: Mendocino 
and Lake Cos. to Monterey Co. Apr.-May. 

24. C. greenei Wats. Stem scape-like, 10 to 17 in. high, bearing a 1 to 5- 
flowered umbel; basal leaf shorter than or equaling the stem, x/2 in. broad; 
bracts narrow; sepals greenish, lilac within, % the length of the petals; 
petals long fan-shaped, 1 to 1% in. long, lilac, somewhat barred with yellow 
below, arched with a shallow gland pocket; pocket partly covered by a very 
narrow transverse fringed scale, and bordered above by a thick growth of 
hairs; fringe of the scale and lower hairs of the border above the gland 
closely papillate; lower half of petals above the gland with very sparse 
fine hairs 3 to 4 lines long; anthers oblong, obtuse, 2 lines long; capsule 1 in. 
long or somewhat shorter, orbicular to elliptic, attenuate into a stout beak, 
on stout flexuous or strictly erect pedicels.—Wet adobe, Siskiyou Co. to 
Modoc Co. 

18. ERYTHRONIUM L. Adder’s Tongue 

Stem short, simple, scapose, from a deep-seated and elongated membran- 
ous-coated corm. Leaves 2, basal or nearly so. (Before coming into flower, 
first or second year, the plants are stemless, producing simply one broad long- 
petioled leaf.) Flowers large, nodding, solitary, or several and racemose; 
perianth segments distinct with longitudinal nectar-bearing groove and 2 
or 4 sac-like or bulbous processes at base, or only the inner segments so 
provided. Stamens 6, hypogynous, shorter than the perianth. Style 3-cleft 
with 3 stigmas, or entire and stigma 1. Capsule somewhat 3-angled, loculi- 
cidal. (Greek eruthros, red, the color of the flowers in some species.) 

Inner perianth segments without auricles or scales; flowers solitary or racemose. 
1. E. purpurascens. 

Inner perianth segments with auricles and a median pair of sacs, each joined laterally to 
the auricle by a narrow ridge or saccate process. 
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Scape bearing a solitary flower or when several the pedicels often very long or unequal. 
Flowers purple; pedicels often very unequal, half to as long as the scape. 
_ , „ . . 2. E. hendersonii. 
Flowers mostly cream, yellow or pink. 

Filaments filiform or very narrowly dilated. 
Style and stigma entire.3. E. citrinum. 
Style 3-cleft or 3-lobed at apex. 

Leaves bright solid green.4. E. grandiflorum. 
Leaves strongly mottled.5. E. calif or nicum. 

Filaments ovately scarious-winged.6. E. revolutum,. 
Scape none, the flowers 1 to 5 in an umbel sessile between the leaves, each flower 

thus raised on a scape-like pedicel.7. E. hartwegii. 

1. E. purpurascens Wats. Three to 6 (or 16) in. high, the scape bearing 
1 to 8 flowers in a raceme, the flowers commonly approximate, rarely with 
very unequal pedicels and umbellate; leaves not mottled, undulate-margined, 
dark metallic green; flowers light yellow tinged purple after a few days, the 
linear segments 7 to 8 lines long, only Slightly recurved; filaments filiform; 
style clavate, shorter than the stamens, its stigmas obscurely lobed.—Brushy 
or forested slopes, 4000 to 8000 ft.: Sierra Nevada from Mt. Lassen to Tulare 
Co.; rare s. of Plumas Co. June-July. 

2. E. hendersonii Wats. Seven to 12 in. high, 1-flowered or with 2 to 4 
flowers on pedicels half to as long as the scape; leaves mottled, long-oblong, 
obtuse or obtusish, or tapering from the middle upward; perianth purple, the 
segments very revolute, 1% to 1% in. long, the base of segments with a 
median pair of inflated or bulbous sacs, each connected with the auricles 
by a small sac or papilla; stigma 3-lobed.—Siskiyou Co.; sw. Ore. 

3. E. citrinum Wats. Scape 1 to 3-flowered, 5 to 11 in. high; leaves “mot¬ 
tled,” oblong, obtuse, or acute, more or less undulate, 3 to 6 or 10 in. long; 
flowers lemon-yellow, the oblong acuminate segments 1 to 1% in. long; inner 
perianth segments bearing at base a median pair of saccate protuberances, 
each joined laterally by a smaller sac or process to the auricle; style clavate 
at apex; style and stigma quite entire.—Open pine woods, cent. Sierra 
Nevada and sw. Ore. Apr. 

4. E. grandiflorum Pursh var. parviflorum Wats. Scape 1 to 2 or 5-flow- 
ered; leaves bright green, without spots; flowers egg-yellow, at higher alti¬ 
tudes lemon-yellow; inner perianth segments auricled and with 4 equal sacs 
at base, the sacs ridged, wrinkled or flattened and not very distinct from 
each other; style 3-cleft at apex or merely 3-lobed.—High montane in n. 
Humboldt Co. and in Siskiyou Co.; n. to B. C. 

5. E. califomicum Purdy. Fawn Lily. Like preceding but leaves strongly 
mottled; flowers creamy white or somewhat yellowish, or white; median 
sacs 2, the lateral ones reduced to a transverse ridge.—Brushy or open hill- 
slopes, 500 to 3500 ft.: n. Sonoma Co. to Humboldt and Trinity Cos. Mar.- 
Apr. 

6. E. revolutum Sm. Like E. californicum; scapes 1 or 2 (to 4)-flowered, 
7 to 12 in. high; leaves lightly mottled; flowers bright pink or pale lavender, 
sometimes white, aging to purple; filaments broadly dilated, almost conniving 
around the ovary.—Woods, often on borders of swamps: Mendocino and 
Humboldt Cos., 10 to 20 miles from the coast, 500 to 2500 ft.; n. to B. C. 

7. E. hartwegii Wats. Flowers solitary or borne in a 2 to 5-flowered umbel 
sessile between the pair of basal leaves, each flower thus appearing to be 
raised on a scape of its own; scape-like pedicels 3 to 6 in. high; corms form¬ 
ing offsets freely at the end of filiform filaments originating from their base; 
leaves richly mottled; flowers white or cream with orange or yellow base; 
inner perianth segments with a median pair of compressed sacs and with 
prominent auricles; stigma 3-lobed or -parted.—Brushy hillsides: Sierra 
Nevada foothills from Tehama Co. to Mariposa Co. Apr. Our only species 
which has offsets. 

19. FRITILLARIA L. 

Stem erect, simple, from a bulb of one or few thick fleshy scales. Cauline 
leaves alternate or whorled, narrow, sessile; basal leaves large, ovate or 
elliptic, borne only in the year or years before the flowering stalk appears. 
Flowers in racemes or solitary, dull purple, brownish, whitish or red. Peri- 
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anth campanulate to funnelform, deciduous, of 6 distinct segments, each 
segment usually with a shallow gland or nectar-bearing area above the base. 
Stamens 6, inserted on the base of the segments, included; filaments slender; 
anthers extrorse, more or less versatile. Ovary sessile or nearly so. Style 1, 
entire or 3-parted. Capsule membranous, 6-angled or winged, loculicidally 3- 
valved. Seeds numerous, in 2 rows in each cell. (Latin fritillus, a dice-box, 
on account of the shape of the flower.) 

A. Style entire (or 3-parted at the very apex in no. 3); perianth of uniform 
color, its glands obscure. 

Flowers yellow; plants 3 to 9 in. high.1. F. pudica. 
Flowers pink or pink-purple. 

Perianth % to 1 in. long; plants 10 to 30 in. high.2. F. brandegei. 
Perianth i to 1% in. long; plants 6 to 12 in. high.3. F. pluriflora. 

B. Style deeply 3-cleft; perianth-glands mostly obvious. 
Stem leafy only on lower half, the larger leaves mostly basal; odor often obnoxious; 

perianth evenly shaded, not mottled or checkered (except no. 6). 
Stem 3 to 12 in. high. 

Flowers dull white.4. F. liliacea. 
Flowers not white. 

Flowers dark brownish or greenish purple.5. F. biflora. 
Flowers shaded with pink, checkered purple.6. F. purdyi. 

Stems 12 to 20 in. high; flowers yellowish green.7. F. agrestis. 
Stem leafy above, the lower half or third naked. 

Perianth evenly shaded, not mottled or checkered, at least not commonly. 
Flowers more or less purplish or greenish, often lighter within; segments obovate 

oblong.8. F. parviflora. 
Flowers green; segments lanceolate.9. F. viridia. 

Perianth mottled or checkered. 
Flowers scarlet; style cleft % to % its length.10. F. recurva. 
Flowers brownish purple; style cleft to below the middle. 

Leaves ovate-lanceolate; perianth segments 1 to 1% in. long. 
11. F. lanceolata. 

Leaves linear; perianth segments V2 to % in. long. 
Stem slender or equably developed in proportion to the leaves; capsule 

acutely angled.12. F. atropurpurea. 
Stem stout, much thickened in proportion to the leaves; capsule with 

horn-like processes at the base and summit of each valve. 
13. F. pinetorum. 

1. F. pudica (Pursh) Spreng. Yellow Fritillary. Stem 3 to 9 iu. high, 
1 to 3-flowered; bulb-scales very small and rounded; leaves 3 to 8, narrowly 
oblanceolate, alternate, borne generally on upper half of stem; perianth 
yellow or orange, often purple tinged outside, the segments oblong-obtuse to 
obovate-oblong, 5 to 9 lines long, the glands at base very small; stigma very 
shortly 3-lobed; capsule obovoid-oblong, % in. long.—Sierra Co. to Siskiyou 
Co., mostly e. and n. of the Sierra Nevada crest, 5000 to 6000 ft.; n. to B. C., 
e. to Utah. Apr.-May. Flowers turning brick-red and recurving in age. 

2. F. brandegei Eastw. Stem stout, glabrous, 10 to 30 (?) in. high, about 
7-flowered; leaves on upper half of stem, in 2 whorls of 5 to 9, oblong- 
lanceolate, 3 to 4 in. long, % to % in. wide; flowers pinkish or purplish, 
campanulate with obtuse base, borne on recurved rather thick pedicels; 
perianth segments % to 1 in. long, oblong-lanceolate, becoming involute and 
spreading; glands obscure; filaments subulate; style exceeding the stamens, 
entire, with stigma scarcely lobed; capsule winged, truncate.—In the Yellow 
Pine belt, Tule Biver basin, 5000 ft. 

3. F. pluriflora Torr. Adobe Lily. Stems 6 to 12 in. high, leafy chiefly at 
base, 1 to 7-flowered; bulb somewhat yellowish, its scales few (6 to 8), y2 
to 1 in. long; leaves 4 to 10, oblong-lanceolate; perianth uniform pink-purple, 
the segments obovate-oblong, acutish, 1 to 1% in. long; style 3-parted at 
apex; capsule as broad as long, truncate at apex, narrowed toward the base, 
strongly 3-lobed, each lobe with 2 longitudinal dorsal ridges or wings with 
intervening depression.—Adobe soil in the foothills bordering the Sacra¬ 
mento Valley: Solano, Yolo and Butte Cos.; also in Tulare Co. Feb.-Mar. 
Also called Pink Fritillary. 

4. F. liliacea Lindl. White Fritillary. Fig. 282. Stem 3 to 10 (or some¬ 
times 12) in. high, often somewhat stout and succulent, 1 to 5-flowered; 
leaves of the basal tuft linear to oblong-lanceolate, % to % in. broad, 1% to 
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4y2 in. long, the cauline leaves few, linear-oblong or linear; 
flowers dull white; perianth segments oblong-ovate to obovate, 
6 to 9 lines long; gland greenish, purplish-dotted, the greenish 
veins sometimes glandular nearly or quite to the apex of the 
segments; style cleft to about the middle; capsule stipitate, 
truncate at each end, % in. long and as broad, the back of 
each lobe slightly channeled and 2-ridged.—Open hilltops near 
the coast from Drakes Bay to Monterey Co. Mar.-Apr. 

5. F. biflora Lindl. Mission Bells. Stem stout, 4 to 10 
(rarely 12) in. high, 2 to 4 (rarely 1, less rarely as many as 
7)-flowered; leaves 2 to 7, scattered or somewhat whorled 
below, oblong to ovate-lanceolate, 2 to 4 in. long, % to 1% in. 
wide; perianth campanulate, 8 to 12 lines long, dark brown¬ 
ish or greenish-purple; segments oblong-lanceolate, with a 
longitudinal greenish glandular band extending from the base 
nearly to the apex; style cleft to about the middle; capsule nearly 1 in. 
broad, and not quite as high.—S. Cal. (cismontane region), n. to San Luis 
Obispo Co.; apparently localized also in the North Coast Ranges. Also called 
Chocolate Lily and Black Lily. Yar. inflexa Jepson. Longitudinal band 
much thickened at apex, especially on the inner perianth segments and in- 
flexed in such a way as to form a channel at apex on the back of the seg¬ 
ments.—Palisades region, Calistoga. Yar. ineziana Jepson. Stem slender, 
1 or 2-flowered; leaves linear-oblong to lanceolate, 2 to 3 in. long, 2 to 4 lines 
wide; perianth segments widely spreading, often faintly mottled with yel¬ 
low; odor very disagreeable.—San Mateo Co. Intermediate between the 
species and F. purdyi. Also allied to F. liliacea. 

6. F. purdyi Eastw. Stem 4 to 9 in. high, 1 to 7-flowered; basal leaves 
ovate to oblong, obtusish, 1% to 2% in. long, the upper linear; flowers white 
and purple mottled, shaded with pink; style cleft about to the middle.— 
Humboldt and Trinity Cos. 

7. F. agrestis Greene. Stink Bells. Stem from very deep-seated bulb, 12 
to 20 in. high, leafy on the lower half; leaves 8 to 12, oblong-oblanceolate to 
linear-lanceolate, alternate or the lower somewhat whorled; raceme 3 to 8- 
flowered, the flowers dull or yellowish-green, exactly campanulate, nodding 
on pedicels abruptly recurved at summit; perianth segments 1 to l1/^ in. 
long, 4 to 5 lines wide, yellowish green, with prominent or ligulate green 
band running nearly to the apex, distinctly glandular at base, and more or 
less glandular above; style cleft to about the middle.—Grain fields, region 
of the lower San Joaquin and Sacramento rivers. Odor very obnoxious. 

8. F. parviflora Torr. Brown Bells. Stem 1% to 2y2 ft. high; bulb with 
numerous rice-grain bulblets; leaves linear to linear-lanceolate, 2y2 to 4 in. 
long, 3 to 4 lines wide, borne on the upper half of the stem, the lower ones 
3 to 5 in a whorl, the upper whorled or alternate; raceme long, with 4 to 10 
campanulate flowers on short recurved pedicels; perianth 4 to 6 lines long, 
purplish or greenish white, rarely faintly mottled; segments obovate-oblong, 
obtuse to acuminate, with oblong-lanceolate glands on lower third; style 
cleft % to % its length; ovary and capsule broadly winged.—Pine woods: 
Sierra Nevada from Yuba Co. to Tulare Co., 1500 to 3900 ft.; occasional in 
the inner Coast Range. 

9. F. viridia Kell. Stem 8 to 20 in. high, 3 to 6-flowered; bulb % to % 
in. in diameter, its scales round and thick; leaves lance-linear, subacute, 1% 
to 2y2 in. long in 1 or 2 whorls on the upper half of the stem; flowers pen¬ 
dent on short pedicels, pale green to almost black, campanulate, 5 to 7 lines 
long; perianth segments lanceolate, somewhat chartaceous; gland dark green, 
lanceolate, extending from the base and continued less distinctly to the 
apex, or quite obscure; apical tuft of hairs short, dense, white, glandular; 
anthers minutely but distinctly mucronate; style 3-cleft to about the middle; 
ovary cylindrical, acutely angled; capsule not seen.—San Carlos Range. 

10. F. recurva Benth. Scarlet Fritillary. Stem stout, 18 to 30 in. high; 
bulb large and flattish, its scales numerous and thick, with rice-grain bulb- 
lets at base; leaves in 2 or 3 whorls near the middle of the stem, linear to 

282. F. liliacea 
Lindl.; fl. x 1. 
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linear-lanceolate, 2 to 6 lines broad; flowers 3 or 4 (to 6); perianth campanu- 
late-funnelform, 1 to 1% in- long, scarlet-checked upon yellow', the scarlet be¬ 
coming crimson and purple in old flowers, the segments recurving strongly at 
the tips; gland oblong, 3 lines long, slightly depressed; style slender, 3-cleft, 
Yq to Ys its length.—1ST. Sierra Nevada (Placer Co. n. to Modoc Co.); Coast 
Ranges (Mendocino Co. to Siskiyou Co.); n. to Ore. Yar. coccInea Greene. 
Stems commonly more slender, 10 to 20 (or 30) in. high, 1 to 3 (or 5)-flow¬ 
ered; bulb small, higher than thick, its scales 2 to several; flowers scarlet, 
mottled with yellow; segments with tips generally not recurved.—Hoods 
Peak and Napa ranges n. to e. Mendocino Co. 

11. F. lanceolata Pursh. Checker Lily. Fig. 283. Stem 1 % to 2 (or 3) 
ft. high; scales few or none, the lower portion of the solid bulb covered 
with numerous rice-grain bulb- 
lets; leaves 6 to 10 in 2 or 3 
whorls on the upper part of the 
stem, ovate-lanceolate, 2 to 4 in. 
long; raceme 1 to 4, sometimes to 
13-flowered; perianth deeply bowl¬ 
shaped, 1 to 1 Yo in. long, dark 
purple mottled with greenish yel¬ 
low, the segments ovate to ob¬ 
long, deeply concave, with a very 
large ovate-lanceolate gland in 
the middle of the concavity; 
gland deep green, sharply defined, 
often with minute black dots; 
style cleft to below the middle; 
capsule broadly winged, % in. 
long.—Near the coast, on oak-cov¬ 
ered or brushy hills: San Mateo 
Co. to Humboldt Co.; n. to B. C. 
and Ida. Also called Rice-root 
Lily. Yar. floribunda Benth. 
Raceme 2 or 3 to several-flowered; 
perianth campanulate, purple or 
greenish, conspicuously spotted or 
checkered, 6 to 13 lines long; seg¬ 
ments broadly oblong or narrowly 
ovate, crisped or erosulate-mar- 
gined, the outer often broader; 
gland greenish, extending from 
the base % or % the way to the 
apex. — Shady woods, Coast 
Ranges from Santa Clara Co. to 
Lake Co. Yar. GRACILIS Wats. 283. Fritillaria lanceolata Pursh; a, raceme x 1; 
Flowers smaller than the last, 6, perianth segment x 1%. 

w'ith narrow and more acuminate segments; stamens short and anthers often 
small.—Marin Co. to Napa Co. Yar. trIstulis A. L. Grant. Perianth scarcely 
mottled, gland black-purple, not dotted.—Near the coast in Marin Co. 

12. F. atropurpurea Nutt. Stem % to 1Y2 ft. high from a thick-scaled 
bulb; leaves 7 to 14, on the upper half of the stem, alternate or more or less 
whorled, narrowly linear, sessile, 2 to 4% in. long; flowers open-campanulate, 
1 to 4 (rarely 5 or 6) on recurved pedicels; segments purplish-brown, mottled 
with yellowish-green, narrowdy rhombic or oblong and tapering to base and 
apex, Y2 to % in. long; style cleft % its length; capsule acutely angled.—High 
montane, 6000 to 10,500 ft.: North Coast Ranges; Sierra Nevada; San Ber¬ 
nardino Mts.; n. to Ore. and Mont. 

13. F. pinetorum Davidson. Stem stout or even somewhat fistulous, 5 to 
14 in. high; bulb wTith numerous rice-grain bulblets; leaves 12 to 20, approxi¬ 
mate in somewhat indefinite whorls, linear, noticeably narrow in contrast to 
the stoutness of the stem; flowers 3 to 8, on upright pedicels slightly flexuous 
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at first but becoming stout and stiff; segments dark greenish purple and 
yellow, mottled, broadly ovate-acuminate, obtuse at very apex, about % in. 
long; gland indefinite; filaments narrowly subulate; style 3-cleft half its 
length or more; capsule acutely angled with short horn-like processes at the 
base and summit of each valve.—Pine forests, 6000 to 9000 ft.: White Mts. 
and s. Sierra Nevada, s. to the San Gabriel Mts. and San Bernardino Mts. 

20. LILIUM L. Lily 

Stems simple, tall and leafy, from a scaly bulb or scaly rootstock. Leaves 
narrow, sessile. Flowers large and showy, solitary or 2 to many in a terminal 
raceme. Perianth most commonly funnelform; its segments 6, yellow, red 
or white, often dotted or spotted with brown, distinct, equal, spreading or 
recurved, with a nectar-bearing groove toward the base. Stamens 6, hypo- 
gynous, included; anthers versatile. Style one, long, deciduous; stigma 3- 
lobed. Capsule loculicidal; seeds numerous, flat, horizontal, in 2 rows in 
each cell. (Greek lilion, the classical name.) Lilies inhabiting dry slopes do 
not have jointed scales, while jointed scales characterize the wet land species. 

A. Plants of dry places with true bulbs (not rhizomatous); bulb-scales not 
jointed. 

Flowers white (aging purplish or rose-purple) or pink. 
Perianth pure white or minutely purple-dotted, aging purplish, 3 to 4 in. long, its 

segments slightly recurved at tip.1. L. washingtonianum. 
Perianth nearly white, brown-dotted, aging rose-purple, IV2 to 2 in. long, its seg¬ 

ments recurving from the middle.2. L. rubescens. 
Perianth pink, its segments revolute to the stem.3. L. kelloggii. 

Flowers not white. 
Perianth dark brownish-red to dingy purple.4. L. bolanderi. 
Perianth orange or yellow. 

Leaves undulate; perianth segments 2^ to 4 in. long, recurved % their length. . 
5. L. humboldtii. 

Leaves plane; perianth segments 1% to 2 in. long, recurved % their length. . . . 
6. L. columbianum. 

B. Plants of bogs or wet places; bulb rhizomatous, its scales jointed. 
Flowers red or orange. 

Flowers dark red, purple-spotted within, tips of segments recurved; rhizome not 
branching.7. L. maritimum. 

Flowers orange-red or orange-yellow, dotted or spotted with dark purple. 
Rhizome not branching. 

Upper % of perianth segments at length recurving to the pedicel; scales 1 
or 2-jointed.8. L. occidentals. 

Perianth segments recurving only at tip; scales 3 or 4-jointed. 9. L. parvum. 
Rhizome commonly branching, its scales commonly 2-jointed; perianth segments 

fully revolute.10. L. pardalinum. 
Flowers clear lemon-yellow; rhizome not branching; its scales 3 or 4-jointed. .11. L. parryi. 

284. Lilium bulbs, a, L. washingtonianum Kell.; b, L. humboldtii Roezl & Leichtl.; 
c, L. pardalinum Kell, x %. 

1. L. washingtonianum Kell. Washington Lily. Fig. 284a. Stem 4 to 6 
ft. tall, the bulb ovate, scales not jointed; flowers pure white, often minutely 
purple-dotted, aging purplish; perianth tubular-campanulate, 3 to 4 in. long, 
the segments spreading above, not closely approximate in a tube; stamens a 
little shorter; anthers yellow, 5 to 6 lines long; capsule obovate-oblong, trun- 
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cate, obtusely 6-angled or sometimes narrowly winged.—Cent, and n. Sierra 
Nevada, 3000 to 6000 ft., in the upper pine forests or in thickets, n. to Mt. 
Shasta, thence w. to ne. Humboldt Co.; Ore. Aug. Flowers delightfully 
fragrant with the odor of pinks. 

2. L. rubescens Wats. Chaparral Lily. Stem 2 to 5 ft. high; bulbs ovoid, 
rhizomatous, the scales not jointed; leaves broadly oblanceolate or obovate, 
mostly acute, 5 to 10 in a whorl, or the lower scattered; flowers several, 
nearly white, somewhat dotted with brown, aging to rose-purple; segments 
iy2 to 2 in. long, the upper % re volute; capsule obovoid with subtruncate 
apex and abruptly short-attenuate base, wing-angled, 1% in. long.—Chapar¬ 
ral slopes in the Coast Eanges, Santa Cruz Co. to Siskiyou Co. Near the 
coast called Redwood Lily; towards the interior Chaparral or Chamise Lily. 

3. L. kelloggii Purdy. Bulb like that of L. rubescens; flowers 1 to 15; peri¬ 
anth segments revolute to the stem, pink, dotted purplish-black or maroon, 
changing to deeper rosy purple, sometimes with a central line of yellow.— 
Inner margin of the Redwood belt, n. Mendocino Co. to Del Norte Co. Late 
June, July. 

4. L. bolanderi Wats. Stem y2 to 2y2 ft. high, 1 to 7-flowered; bulb ovate, 
of numerous lanceolate scales 1 to 1% in. long; leaves in 3 (or rarely 4) 
whorls with 1 to 3 smaller alternate leaves below, oblanceolate to obovate, 
acute to obtusish, 1 to 2y2 in. long, % to 1% in. wide, glaucous beneath; 
flowers horizontal or somewhat nodding, dark brownish-red to lurid purple, 
becoming somewhat paler, spotted; segments 1% to 1% in. long, barely re¬ 
curving.—Dry chaparral hillsides, inside the Redwood belt, Del Norte Co. 
to Siskiyou Co.; s. Ore. July. 

5. L. humboldtii Roezl & Leichtl. Humboldt’s Lily. Fig. 284b. Stem 3 
to 5 ft. high, very stout, its leaves generally purplish and slightly undulate, 
in 4 to 6 whorls; bulb large, ovoid, more or less oblique, its scales not 
jointed; flowers large, 2y2 to 4 in. long, orange-red, spotted with small 
maroon or purple spots, the segments strongly recurving.—Open woods in 
lower Yellow Pine and upper Chaparral belts of the Sierra Nevada and cis- 
montane S. Cal., 3000 to 6000 ft. Bulb-scales possessing a remarkably bitter 
principle. Var. bl6omeriAnum Jepson. Bulb scales several-jointed; claws 
of inner perianth segments somewhat crested.—Cuyamaca Mts. Yar. ocel- 
latum Kell. Bulb more globular, its scales several-jointed; leaves brighter 
green; purple spots of flower margined with red.—Mts. from Santa Barbara 
to Los Angeles; Santa Rosa Isl. 

6. L. columbianum Hanson. Oregon Lily. Stem slender, 2 to 4 ft. high; 
bulb small (1% to 2 in. in diameter); upper leaves scattered, the lower in 
whorls; perianth segments 1% to 2 in. long, strongly recurved, bright reddish 
orange, thickly spotted with purple.—Humboldt Co.; n. to Ore. and B. C. 

7. L. maritimum Kell. Coast Lily. Stem 1 to 4 ft. high with alternate 
or rarely whorled leaves; bulb rhizomatous, its scales seldom more than one- 
jointed; leaves very dark green, narrowly oblanceolate or linear, 1 to 5 in. 
long and 2 to 7 lines wide; flowers 1 to 5, dark red, funnelform, horizontal on 
long pedicels; segments barely dotted at base, 1% to 1% in. long, the upper 
% somewhat recurved; stamens less than 1 in. long, exceeding the style; 
capsule subglobose to elliptic-oblong, 9 to 10 lines long.—Low meadows or 
bogs near the coast, Marin Co. to Ten Mile River, Mendocino Co. 

8. L. occidentale Purdy. Eureka Lily. Stem 2 ft. high in open ground 
or 4 to 6 ft. high in thickets; bulb like that of L. maritimum; leaves whorled 
on the middle of the stem, scattered below, lanceolate, acute; flowers from 
a few to 15, on strongly divaricate pedicels 3 to 9 in. long, nodding at sum¬ 
mit; segments 1% to 2y2 in. long, recurved for % their length, varying from 
dark red to reddish yellow, fading purplish, the lower part commonly orange 
with purple-black spots; anthers oblong, 2 lines long, dark red.—Near the 
ocean, n. Humboldt Co. to s. Ore. 

9. L. parvum Kell. Small Tiger Lily. Stem 1 y2 to 7 ft. high; rootstock 
thick and fleshy, not branching, the scales 3 or 4-jointed; leaves lanceolate, 
3 to 5 in. long, in whorls or quite scattered; flowers 1 or 2 to very many, 
small (1 to 1 y± in. long), on erect or ascending pedicels; perianth funnelform, 
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only the tips of the segments spreading, orange-yellow spotted with purple.— 
Wet places along streams or edges of swamps, Sierra Nevada n. to Mt. Shasta, 
6000 to 9000 ft.; s. Ore. 

10. L. pardalinum Kell. Tiger Lily. Fig. 284c. Stem 3 to 5 or even 7 ft. 
high; rootstock thick and fleshy, densely covered with 2-jointed closely over¬ 
lapping scales, branching and eventually forming large mat-like clusters; 
leaves in whorls or alternate, linear-lanceolate; flowers 1 to many, racemose 
or the lower in whorls, on long spreading pedicels; segments 2 to 3 in. long, 
6 to 9 lines wide, strongly revolute, bright orange-red with a lighter orange 
center and large purple spots on the lower half; capsule narrowly oblong, 
acutely angled, l1/^ in. long.—Stream banks and moist hillside meadows: 
Coast Ranges, at low altitudes near the sea or in the high mts.; Sierra 
Nevada, 3000 to 4000 ft. Also called Leopard Lily. Bulb-scales sometimes 
3-jointed in some forms of it. June-Aug. 

11. L. parryi Wats. Lemon Lily. Stem slender, glabrous, 2 to 5 ft. high, 
2 to 10-flowered; bulb like that of L. parvum, its scales numerous, thick, 
about 1 in. long; leaves usually scattered, sometimes the lower in a whorl, 
linear-oblanceolate, 4 to 6 in. long, about 1 in. wide, mostly acuminate; flowers 
clear lemon yellow, sparingly and minutely purple-black dotted, on stout 
short pedicels; perianth segments 3 to 4 in. long, somewhat spreading above, 
or the tips recurved; stamens and style a little shorter; anthers oblong, 
brownish, 3 lines long; capsule narrowly oblong, acutish, nearly 2 in. long, 6 
lines wide.—Moist situations, high mts.: San Diego Co. to San Bernardino 
and San Antonio mountains; e. to Ariz. 

21. YUCCA L. Spanish Bayonet 

Trees or shrubs with simple or branched stems. Leaves alternate, linear- 
lanceolate. Flowers large, in terminal panicles, the perianth segments dis¬ 
tinct, nearly equal, withering-persistent. Stamens 6. Fruit a capsule, either 
dry and dehiscent, or somewhat fleshy and indehiscent. Seeds numerous, in 
2 rows in each cell, flat, horizontal, with thin black coat.—The flowers are in¬ 
capable of self-pollination, each Yucca species being dependent upon a 
particular moth or species of Pronuba. The female Pronuba works by night, 
collecting the pollen from the anthers and rolling it into a little ball; she 
then flies to the flower of another plant, deposits her eggs in the ovary, and 
then in a manner which corresponds to actions full of purpose and delibera¬ 
tion climbs to the style and thrusts the pollen ball down the stigmatic tube. 
The larva destroys about a dozen seeds, but even if several larva develop 
many perfect seeds are left. (An Indian name for the Manihot.) 

Plants without evident trunk, the rosette of leaves on the ground; filaments glabrous; 
style slender with capitate stigma.1. Y. whipplei. 

Plants commonly with distinct trunk; filaments papillate; style short or none; stigmas 3, 
or 1 and 3-lobed. 

Trunk tall, at summit branching freely; leaf-margin denticulate.2. Y. brevifolia. 
Trunk commonly short and simple or shortly branched; leaf-margin not serrate, 

fibrous-shredding. 
Style V2 to IV2 lines long.3. Y. mohavensis. 
Style 6 to 10 lines long...4. Y. baccata. 

1. Y. whipplei Torr. Quixote Plant. Flowering stem 8 to 14 ft. high, the 
leaves in a basal rosette; leaves narrow, 1 to 1% ft. long; panicle 3 to 6 ft. 
long; flowers creamy-white, 
I14 to 1x/>2 in. long, the peri¬ 
anth segments thinnish; fila¬ 
ments much thickened; cap¬ 
sule short-cylindric or sub- 
globose, 1% to 2 in. long.— 
Chaparral belt of cismontane 
S. Cal.; n. in the Coast 
Ranges to San Benito Co. and 
the Sierra Nevada to Kings 
River. L. Cal. May-June. 

2. Y. brevifolia Engelm. 
Joshua Tree. Fig. 285. Tree 

b 
285. Yucca brevifolia Engelm.; a, fl.; b, long. sect. 

fl. x %. 
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commonly 16 to 30 ft. high with an open crown of arm-like branches, the 
columnar trunk 8 to 15 ft. high and 1 to 3x/2 ft. in diameter; bark dark 
brown, checked into small squarish plates; leaves 6 to 9 in. long, the margin 
denticulate, not shreddy; flowers greenish white, congested in a heavy 
panicle 8 to 14 in. long; perianth segments very thick and fleshy, 1% to 2 
in. long; stamens y2 length of the pistil, the filaments subglobose-dilated at 
the recurved apex; stigmas 3, obscurely 2-lobed; capsule oblong-ovate, 
slightly 3-angled, 2 to 4 in. long and 1% to 2 in. broad; seeds with ruminated 
endosperm.—Mesas, Mohave Desert, widely distributed and forming exten¬ 
sive groves, n. to eastern Kern Co. and Inyo Co.; e. to Utah. 

3. Y. mohavensis Sarg. Spanish Dagger. Trunk simple or shortly branched, 
3 to 7 or 15 ft. high, or sometimes very short or almost none; leaves concave, 
light yellow-green, entire on the margin, 1% to 3 ft. long; flowers in a panicle 
1 to 1% ft. long; filaments narrowly dilated below (especially those opposite 
the inner segments), somewhat clavate at apex, nearly as long as the pistil; 
style very short; stigma 3-lobed, each lobe notched at apex; capsule cylindric, 
fleshy, 2y2 to 4 in. long and 1 to 1% in. thick, usually constricted about the 
middle; endosperm not ruminated.—Mohave Desert, s. through the San 
Jacinto and Santa Kosa mountains to n. L. Cal., extending w. to the San 
Bernardino Valley and the coast near San Diego; e. to Ariz. and Nev. 

4. Y. baccata Torr. Spanish Bayonet. Very similar to Y. mohavensis; leaf 
rosettes yellow-green, on the ground, rarely rising above it; leaves 1% to 2 
ft. long; flowering stem 2 to 3% ft. high; flowers (2% or) 3 to 4 in. long; base 
of filaments forming fleshy papillae; style much elongated; fruit conical.— 
E. Mohave Desert; e. to Col. and N. Mex. 

22. NOLiNA Michx. 

Perennials with linear rigid leaves crowded in a rosette at the ground. 
Flowering stem stout, naked. Flowers polygamo-dioecious, much congested 
in a compound panicle; pedicels jointed near the base. Perianth whitish, 
persistent, its segments 6, distinct, elliptic to lanceolate. Stamens 6; filaments 
very short. Ovary deeply 3-lobed; ovules 2 in each cell, basal; style very 
short; stigmas 3, short, recurved. Capsule broadly 3-winged, membranous, 
tardily dehiscent, loculicidal or bursting irregularly; seeds often solitary. 
(P. C. Nolin, French agricultural essayist, middle of the 18th cent.) 

Mature leaves serrulate; style present.1. N. parryi. 
Mature leaves not serrulate; style none.2. N. bigelovii. 

1. N. parryi Wats. Stem 3 to 6 ft. high; leaves rather thick, concave, 
keeled, serrulate, % to 1% in. wide, 2 to 3% ft. long; bracts irregularly and 
remotely salient-laciniate; flowers 3 lines long; capsule orbicular in outline, 
notched at both ends, 6 to 7 lines broad.—Arid mt. slopes, 4000 to 6000 ft.: 
e. San Bernardino Mts., s. through the San Jacinto Mts. to San Diego Co.; 
Ariz.; L. Cal. May-June. 

2. N. bigelovii (Torr.) Wats. Leaves scarcely concave or keeled, the mar¬ 
gin shredding away in brown fibres; margins of bracts deeply and rather 
closely fringed; perianth 1 to 1% lines long.—Mts., s. borders of the Colo¬ 
rado Desert; s. to L. Cal., e. to Ariz. 

23. ASPARAGUS L. 

Stem from a rootstock, very much branched and with filiform branchlets 
clustered in the axils of the scaly leaves. Flowers small, solitary or in umbels 
or racemes. Perianth segments alike, distinct or slightly united, the stamens 
inserted on their bases. Ovary 3-celled, with 2 ovules in each cell; style short, 
stigmas 3, recurved. Fruit a globose berry. (Ancient Greek name.) 

I. A. officinalis L. Asparagus. Stems tall and branching, 3 to 5 ft. high, 
when young stout, succulent and edible; clustered branchlets 4 to 8 lines 
long; flowers green, pendulous on jointed peduncles; perianth campanulate, 
3 lines long, with included stamens; berry red, 4 lines in diameter.—Garden 
plant (nat. of Eur.) escaped to low lands about Alameda, San Bernardino 
and Los Angeles. 
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24. STREPTOPUS Michx. Twisted-stalk 

Stems branching from a creeping rootstock. Leaves alternate, ovate, sessile 
or clasping, taper-pointed, membranous. Flowers greenish-white, axillary, 
solitary or in pairs, drooping on slender filiform peduncles which are bent 
or contorted atr the middle. Perianth campanulate, the lanceolate segments 
distinct, recurved-spreading, deciduous. Stamens 6; filaments short, flat¬ 
tened. Style 1; stigma slightly 3-lobed. Fruit a red ovoid or oval berry. 
(Greek streptos, twisted, and pous, foot or stalk.) 

1. S. amplexifolius (L.) DC. Liver-berry. Stem 1% to 3 ft. high; leaves 
ovate, clasping, glaucous beneath, 2% to 4% in. long; peduncles with a 
gland at the knee; flowers greenish-white, 5 to 6 lines long.—Margin of cold 
streamlets in the woods: Mendocino Co. to w. Siskiyou Co., thence e. and 
se. to Modoc and Plumas Cos., 1000 to 5500 ft.; n. to Alas., e. to the Atlantic; 
Eur., Asia. 

25. DISPORUM Salisb. 

Stem erect, branched above, leafy, arising from a short horizontal root¬ 
stock. Leaves ovate, sessile, thin, netted-veined. Flowers greenish or white, 
drooping on a terminal peduncle, solitary, or few in an umbel. Perianth 
campanulate, deciduous. Filaments filiform, attached within the anthers, 
above the base. Fruit a berry. (Greek dis, double, and spora, seed, some 
species with 2 ovules in each cell.) 

Flowers greenish, y2 in. long or nearly; style glabrous, entire. 
Leaves 1% to 3 in. long. 

Stamens equaling or exceeding the perianth; anthers not hispid; leaves mostly 
cordate at base.1. D. hookeri. 

Stamens generally slightly shorter than the perianth; anthers minutely hispid; 
upper leaves slightly cordate at base.2. D. trachyandrum. 

Leaves 1 to 1 y2 in. long; stamens V2 the length of perianth; anthers nearly sessile. . . 
3. D. parvifolium. 

Flowers whitish, % to 1 in. long; leaves 2 to 4 in. long; style densely short hairy, slightly 
3-cleft at apex; leaves sub-cordate or rounded at base.4. D. smithii. 

1. D. hookeri (Torr.) Britt. 
Fairy Bells. Fig. 286. One to 2% 
ft. high, thinly puberulent; leaves 
ovate, cordate at base, abruptly 
acute or attenuate, 1% to 3 in. 
long, the uppermost somewhat 
oblique; perianth green, narrowly 
campanulate, 5 to 6 lines long, the 
tips of the segments spreading; 
stamens equaling or exceeding the 
perianth; berry obovoid to sub- 
globose, obtuse, scarlet. — Shady 
woods back of the immediate 
coast, Coast Ranges from Santa 
Cruz Co. to Siskiyou Co. 

2. D. trachyandrum (Torr.) 
Britt. Stem 1 to 2 ft. high, pur¬ 
plish and nearly glabrous below, 
pubescent above; leaves ovate 
to oblong-ovate, abruptly acute to 
acuminate, sessile, upper ones 
very slightly cordate at base, 1 to 
2 y2 in. long; flowers greenish, 

286. Disporum hookeri Britt; a, fl. branchlet; eampanulate with spreading seg- 

ment tips, nearly % in. long, on 
short drooping pedicels, solitary or in 2s or 3s; stamens slightly shorter than 
the perianth; anthers minutely hispid; ovary glabrous; style entire; berry 
obovate, scarlet.—In the Sierra Nevada, Tuolumne Co. to Siskiyou Co.; 
s. Ore. 

3. D. parvifolium (Wats.) Britt. Rather stout, much branched, woolly- 
pubescent; leaves ovate to broadly lanceolate, the lower cordate and clasp- 
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ing, 1 to 1 Yo in. long, acuminate; flowers rather numerous, 4 lines long; seg¬ 
ments slightly spreading, twice longer than the lanceolate acute nearly sessile 
anthers; ovary very small, slightly pubescent; style slightly exserted.— 
Siskiyou Mts. Our spms. have the stamens more or less exserted with fila¬ 
ments twice the length of the anthers. 

4. D. smithii (Hook.) Piper. Fairy Lantern. One to 3 ft. high, soft- 
pubescent or almost glabrous; leaves round-ovate to ovate-lanceolate, rounded 
or subeordate (and often a little oblique) at base, at apex abruptly acute or 
attenuate, 2 to 4% in. long; perianth whitish, broad and cup-shaped at base, 
% to 1 in. long, the tips of the segments erect; stamens % shorter than the 
perianth; berry yellow, oblong-obovate, attenuate above into a short beak.— 
Stream banks, Coast Range woods very near the coast: San Mateo Co. to 
Del Norte Co.; n. to B. C. Apr. 

26. SMILACINA Desf. 

Stem simple and leafy, from a horizontal rootstock, bearing a terminal 
raceme or panicle of small white flowers with minute bracts. Leaves sessile, 
many-nerved. Pedicels jointed at the summit. Perianth persistent, the seg¬ 
ments distinct and spreading. Stamens inserted at the base of the segments; 
anthers versatile. Style 3-lobed at the summit, persistent; ovules 2 in each 
cell. Fruit a globose 1 to 3-seeded berry. Seeds sub-globose, with thin testa 
and horny endosperm. (Diminutive of smilax.) 

Flowers in a simple raceme; stamens shorter than the perianth segments; filaments not 
dilated. 

Leaves spirally arranged, often folded.1. S. stellata. 
Leaves mostly 2-ranked, commonly flat.2. S. sessilifolia. 

Flowers in a panicle; stamens much longer than the perianth segments; filaments dilated. . 
3. S. amplexicaulis. 

1. S. stellata (L.) Desf. Star-flower. Stem % to 2 ft. high; rootstock 
stout; herbage pale; leaves oblong-lanceolate to lanceolate, acuminate, often 
somewhat folded on the midrib, sessile and clasping, 3 to 5% in. long; raceme 
open, 6 to 20-flowered; pedicels 2 to 6 lines long; perianth segments 2 to 3y2 
lines long; stamens % as long as the perianth segments; style nearly equaling 
the ovary; berry at first with 6 dark-brown longitudinal stripes or bands on a 
greenish or whitish ground, eventually black.—Crests and e. side of the 
Sierra Nevada; desert ranges of Mono and Inyo Cos., s. to San Gabriel Mts.; 
e. to the Atlantic. 

2. S. sessilifolia Nutt. Slim Solomon. Similar to S. stellata and perhaps 
only a variety of it; rootstock slender; herbage bright green; upper part of 
stem commonly somewhat arcuately curving and the flat leaves disposed to 
be 2-ranked; leaves oblong-ovate to lanceolate; raceme commonly 3 to 9- 
fiowered; stamens % to % as long as the perianth segments; berry red, 
1 to 4-seeded, 3 to 5 lines broad.—Common in shady woods and on moist 
brushy slopes: Coast Ranges, mostly near the coast; Sierra Nevada; n. to 
Wash. 

3. S. amplexicaulis Nutt. Fat Solomon. Stem 1 to 3 ft. high, this and the 
under surface of the leaves with a minute fuzzy pubescence or rarely gla¬ 
brous; rootstock stout, elongated; leaves oblong-ovate to lanceolate, 3 to 5% 
in. long, acute at apex, sessile by a broad clasping base; panicle usually 
short-peduncled, oblong, 2 to 4 in. long; pedicels 1 line long or less; perianth 
segments less than 1 line long; filaments lanceolate or broadly subulate, 
much longer and often broader than the segments; style % to nearly as long 
as the ovary; berry light red, finely sprinkled with dark red dots, 2 to 2y2 
lines in diameter, usually 1-seeded.—Shady woods, Sierra Nevada and Coast 
Ranges; n. to B. C. Var. glabra Mcbr. Leaves broadly oblong; herbage gla¬ 
brous and slightly glaucous.—High altitudes, Humboldt Co. and Sierra 
Nevada. 

27. MAIANTHEMUM Webb. 

Stem low, from a horizontal rootstock, bearing 2 or 3 broad leaves and a 
terminal raceme of white flowers, the pedicels solitary or 2 or 3 in a cluster. 
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Perianth segments 4. Stamens 4, with filiform filaments. Ovary 2-celled; 
stigma 2-lobed. Fruit a globose red berry. (Latin maius, May, and Greek 
antliemon, flower, in allusion to the flowering period.) 

1. M. bifolium DC. var kamtschaticum (Gmel.) Jepson. Oregon Colts¬ 

foot. Stem simple, erect, 4 to 14 in. high, often stout; leaves ovate- or trian¬ 
gular-cordate, 2 to 4^ im long; basal leaf cordate, short-pointed, very large, 
very long-petioled, almost as tall as the flowering stem; raceme peduncled, 
% to 2 in. long; perianth segments oblong or broadest toward apex, slightly 
unequal, 1 to 1% lines long, becoming deflexed; berry 3 lines in diameter.— 
Woods near the coast from Marin Co. to Humboldt Co.; n. to Alas; Asia. 

28. CLINTONIA Eaf. 

Stem from a creeping rootstock and bearing at or from beneath the ground 
a few broad leaves and a scape-like peduncle. Flowers in an umbel or soli¬ 
tary. Perianth resembling a very small lily flower, campanulate, of 6 dis¬ 
tinct deciduous segments. Stamens 6, with filiform filaments, inserted on the 
base of the segments; anthers fixed just above the base, extrorse. Ovary 2 or 
3-celled; ovules 2 or 3 in each cell; style slender, slightly 2 or 3-lobed, 
deciduous. Fruit a smooth ovoid (in ours blue) berry. (De Witt Clinton, 
1769-1828, naturalist, several times governor of New York.) 

Peduncles much exceeding the leaves; flowers in an umbel.1. G. andrewsiana. 
Peduncles shorter than the leaves; flowers solitary.2. G. uniflora. 

1. C. andrewsiana Torr. Leaves commonly 5, sometimes 6, narrowly or 
broadly elliptic, rather abruptly short-pointed, 7 to 13 in. long, 2 to 4% in. 
broad; peduncle 15 to 20 in. high, bearing a terminal umbel of many flowers 
and with 2 to 4 supplementary clusters borne laterally, the lateral clusters 
1 to 9-flowered or rarely none; flowers 5 to 8 lines long, rose-red or pink; 
filaments slightly pubescent below the middle.—Shady woods near the coast: 
Monterey Co. to Del Norte Co. The berries suggest small-sized old-fashioned 
bluing balls. 

2. C. unifldra Kunth. Bride ’s Bonnet. Leaves 2 or 3, oblong to narrowly 
elliptic, 4 to 6 in. long, including the short petiole-like base, and % to 2 in. 
wide, acute; peduncle 1-flowered, shorter than the leaves, commonly with 1 
or 2 small bracts; flowers white, 9 to 11 lines long.—Coniferous forests, Sierra 
Nevada, 3500 to 6000 ft., at scattered stations from Tulare Co. to Lassen 
Co.; thence w. to Siskiyou and Humboldt Cos.; n. to B. C. 

29. SCOLiOPUS Torr. 

Stem very short, subterra¬ 
nean, bearing a pair of broad 
leaves and an umbel of green¬ 
ish purple flowers, the peduncle 
almost obsolete, the sharply 
angular pedicels (which look 
like scapes) alone appearing 
above ground. Stamens 3, op¬ 
posite the sepals, short, with 
greenish extrorse anthers. 
Ovary triquetrous, 1-celled; 
style short, its 3 long branches 
abruptly spreading horizon¬ 
tally. Capsule with a mem¬ 
branous wall which bursts 
irregularly. (Greek skolios, 
crooked, and pous, foot, in 
allusion to the tortuous pedi¬ 
cels.) 

1. S. bigelovii Torr. Slink- 

pod. Fig. 287. Leaves 2 (rarely 

3), elliptic to oblong, acute, 287. Scoliopus bigelovii Torr.; a, fl. x 1; b. habit 
commonly mottled with dark x yG. 
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splotches, 4 to 9 in. long; flowers with a fetid odor and having something 
the appearance of orchids; pedicels 4 to 9 in. long, 3-angled, slightly winged, 
erect in flower, in fruit tortuous recurving or procumbent, the maturing 
capsule more or less hidden by forest litter; sepals ovate-lanceolate, 7 to 9 
lines long, black-veined, abruptly spreading or recurved; petals linear-subu¬ 
late, as long as the sepals, hardly 1 line wide, erect.—Deep cold shades of 
the Eedwood forest, Santa Cruz Co. to Humboldt Co.; n. to southwestern 
Ore. Jan.-Mar. 

30. TRILLIUM L. Wake Eobin 

Stem simple, from a tuberous rootstock, naked below and bearing at the 
summit a whorl of 3 round-ovate netted-veined leaves and a single large 
flower. Perianth of 3 lanceolate herbaceous persistent sepals and 3 larger 
colored petals. Stamens 6, much shorter than the segments; anthers linear, 
on short filaments, adnate. Ovary 3 to 6-angled, 3-celled or 1-celled at sum¬ 
mit. Styles 3, elongated, stigmatic down the inside. Fruit a fleshy reddish 
capsule. Seeds ovate. (Latin triplum, triple, on account of the 3-merous 
flowers.) 

Flower sessile; leaves sessile.1. T. sessile. 
Flower raised on a peduncle. 

Leaves sessile or nearly so; peduncle erect.2. T. ovatum. 
Leaves petioled; peduncle usually declined.3. T. rivale. 

1. T. sessile L. var. giganteum H. & A. Common Trillium. Stem stout, 
sometimes more than one from the same root, 1 to 1% ft. high; leaves round- 
ovate, 2y2 to 5 in. long, commonly broader than long; petals obovate to 
oblanceolate, 1% to 3 in. long, deep red or lilac, or varying to dull white; 
capsule long-oval to subglobose, obscurely 6-angled above, circumscissile 
around the platform-like base.—Brushy or wooded hill-slopes or canons: 
Coast Eanges from Monterey Co. n to Siskiyou Co., but not in inner Coast 
Eange; n. to Wash. Feb.-Mar. Var. chloropetalum Torr. Petals yellowish 
or greenish-yellow.—Monterey Co. to Siskiyou Co. and s. in the Sierra Nevada 
to Placer Co. The form with pure white petals (Eock Lily) is found from 
Napa Valley to Humboldt Co. Var. angIistip^talum Torr. Leaves 3 to 7 in. 
long; petals narrowly linear, typically 1 to 3 (rarely 5) lines wide.—Sierra 
Nevada; San Luis Obispo Co. 

2. T. ovatum Pursh. Coast 
Trillium. Fig. 288. Stem 8 to 10 
in. high; leaves ovate to round, 
sometimes disposed to be rhombic, 
abruptly acute, 2% to 5y2 in. 
long; petals oblong-lanceolate to 
ovate, 1 to 1% in. long, white 
changing to deep rose-color; ovary 
incompletely partitioned above 
the middle; capsule broadly ovate, 
the angles projected into narrow 
wings.—Wooded canons near the 
coast from Monterey Co. to Del 
Norte Co., thence e. to Siskiyou 
and Shasta Cos.; n. to B. C. and 
Ida. Mar.-Apr. 

3. T. rivale Wats. Stem slen¬ 
der, 4 to 10 in. high; leaves ovate, 
truncatish to cordate at base, 1 % 
to 3 in. long; flower on a peduncle 
1 to 3% in. long; petals white, 
dotted with purple at the center, 
about 1 in. long; capsule scarcely 
angled.—Eocky banks, Del Norte 
and Siskiyou Cos.; n. to southern 
Ore. 

288. Trillium ovatum Pursh; a, fl. stem x 
Vi ; b, capsule x 1. 
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31. SMILAX L. Greenbrier 

Stems prickly or smooth, climbing by means of tendrils, arising from a 
tuberous rootstock. Leaves alternate, netted-veined, the petioles bearing 
near the base a pair of tendrils. Flowers small, greenish, dioecious, borne in 
axillary umbels. Perianth segments distinct. Staminate flower with 6 
stamens. Pistillate flower usually with 1 to 6 abortive stamens; ovary with 1 
or 2 ovules in each cell; style short or none; stigmas 1 or 3. Fruit a berry. 
(Smilax, a Greek name.) 

1. S. califomica Gray. Stem woody, climbing over shrubs and trees or 
trailing over the ground, 3 to 6 (or 14) ft. long; leaves ovate, sub-cordate, 
2 to 4% in. long, on petioles y2 in. long; perianth 5 lines long, its segments 6; 
berries globose, black, 4 lines in diameter.—Butte Co. to Siskiyou Co., thence 
s. to Trinity Co.; n. to Ore. 

AMARYLLIDACEAE. Amaryllis Family 

Perennial herbs with basal leaves. Flowers perfect, regular, the inflor¬ 
escence borne on a scape-like stem. Perianth 6-parted, the 6 stamens inserted 
on its tube. Ovary inferior, 3-celled; style 1. Fruit a several to many-seeded 
capsule.—Amaryllis, Narcissus, and Hypoxis species are extensively culti¬ 
vated in Cal. gardens. 

1. AGAVE L. Maguey 

Perennial herbs with a basal rosette of leaves on a short or mostly subter¬ 
ranean trunk. Leaves in ours evergreen, fleshy, spine-tipped and margined 
by prickles. Flowering stem tall, arising from the center of the rosette. 
Flowers thick and fleshy. Stamens exserted. (Greek agauos, noble.)—A. 
americana L., Century Plant, is common in California gardens; in Mexico, 
just before flowering, an individual of this species yields for a long time one 
or two gallons a day of saccharine juice from which pulque, the national 
drink of Mexico, is made. A. rigida var. sisalana Engelm., of Mexico, yields 
Sisal Hemp. 

Flowers about 4 in a cluster, the clusters racemosely or subspicately arranged along the 
terminal axis; stamens inserted at the middle of the perianth-tube. 1. A. utahensis. 

Flowers many in terminal bunches on the branches of a. panicle. 
Trunk subterranean or essentially so; stamens inserted at the mouth of the tube. 

Ovary fusiform, about twice as long as the perianth segments. . . .2. A. consociata. 
Ovary flask-shaped, longer than the perianth segments.3. A. deserti. 

Trunk rising above the ground; stamens inserted at the middle of the tube. 
4. A. shawii. 

1. A. utahensis Engelm. Trunk subterranean; flowering stem 5 to 8 ft. 
high; leaves thick, hard, 6 to 12 in. long, margined by white teeth and tipped 
by a spine 1 to 3 in. long; flowers yellow, 1 to 1% in. long; perianth abruptly 
expanded above the tube, its lobes 5 to 6 lines long, 3 times as long as the 
very short free portion of the tube; capsule 1 to 1% in. long, dark brown.— 
Death Valley region; Providence Mts.; e. to Utah and Ariz. 

2. A. consociata Trel. Plants usually forming very dense and commonly 
circular colonies 3 to 12 ft. broad; trunk none, the leaves densely clustered 
at the base; scape slender, 6 to 12 ft. high; leaves thick and fleshy, blue- 
green, 6 to 12 in. Fong, edged with straight or curved pale teeth and tipped 
with a slender black spine; inflorescence slender, rather sparse; flowers 
yellow, iy2 to 214 in. long; perianth lobes 7 to 8 lines long, the free portion 
of the tube only iy2 to 2 lines long; capsule l1/! to 1% in. long, dark brown, 
abruptly short-pointed at apex.—San Jacinto Mts. to e. San Diego Co.; L. Cal. 

3. A. deserti Engelm. Similar to A. consociata, the plants forming rather 
open and more or less circular colonies 5 to 15 ft. broad; scapes stout, 10 to 16 
ft. high; leaves whitish-green, 10 to 15 in. long; inflorescence large, dense; 
capsules 1 to 1% in. long, light brown, rounded at apex.—San Felipe region, 
e. San Diego Co. 

4. A. shawii Engelm. Trunk 8 to 12 in. high, regularly leafy, the flowering 
stem 8 to 12 ft. high; leaves green, glossy, ovate or lanceolate-ovate, acumi¬ 
nate, 8 to 20 in. long, margined with garnet-red hooked prickles; clusters 
of the panicle congested; flowers greenish-yellow, 3% to 4y2 in. long; peri- 
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anth lobes 8 to 10 lines long, the free portion of the tube 7 to 9 lines long.— 
Sw. San Diego Co. near the coast at the boundary, thence into L. Cal. 

iRIDACEAE. Iris Family 

Perennial herbs, ours low, glabrous, with stout steins and 2-ranked sword¬ 
like and sheathing leaves. Inflorescence terminal. Flowers perfect, with petal¬ 
like perianth of 6 divisions in 2 whorls. Stamens 3, on the base of the outer 
whorl, with extrorse anthers. Ovary inferior, 3-lobed, becoming a 3-celled 
capsule. Style 3-cleft or rarely entire; stigmas 3. 

Stems terete; divisions of the perianth in two unlike whorls.1. Iris. 
Stems 2-edged or -winged; divisions of the perianth alike.2. Sisyrinchium. 

1. iRIS L. Flag 

Stems terete, from creeping stout rootstocks. Flowers in the axils of 
spathaceous bracts. Perianth-tube prolonged beyond the ovary; outer seg¬ 
ments or sepals obovate above the claw, spreading or recurved; inner seg¬ 
ments or petals narrower, erect. Style divided into 3 petal-like branches, each 
branch with 2 lobes or appendages at summit; stigma a small projecting shelf 
(stigmatic only on the upper surface) situated on the lower surface of the 
branch just below the lobes or appendages. Stamens with linear anthers 
lying close beneath the branches of the style, i.e., opposite them. Capsule 
oblong, 3-angled. Seeds flattened or turgid, in 2 rows in each cell. (Greek 
iris, the rainbow, the Greek species of the genus being celebrated for its 
brilliant colors.) 

Rootstock in. thick or more; dying leaves gray or yellow-brown; seeds globular or 
pyriform. 

Plant sturdy; mature leaves as long or longer than stem, 4 to 6 lines wide. 
1. I. longipetala. 

Plant slender; leaves shorter than stem, 2 to 4 lines wide.2. I. missouriensis. 
Rootstock 14 in. thick or less; dying leaves red-brown; seeds roughly angled, or spherical 

in no. 3. 
Stem 1 ^4 to 2 ft. high; leaves 3 V2 to 6 % lines broad, strongly ribbed; pedicels about 

1 in. long; perianth-tube commonly *4 in. long.3. I. douglasiana. 
Stem commonly less than 1 ft. high; leaves 3 lines broad or less, thickened, ribs less 

prominent. 
Perianth-tube 1 % to 3% in. long; pedicels % in. long.4. I. macrosiphon. 
Perianth-tube % in. long; pedicels 14 to 3 in. long.5. I. hartwegii. 

1. I. longipetala Herbert. Coast Iris. Stem very stout, compressed, 1 to 
2 ft. high; leaves 4 to 6 lines broad, equaling or rather exceeding the flower- 
peduncles, turning gray or yellow-brown when dying; pedicels % to 3*4 in. 
long; bracts scarious at apex, 2y2 to 4 in. long, % to 1% in. broad (when 
spread out); sepals white, veined with violet, or violet above, 3 in. long, 1% 
to 1% in. broad, narrowed to a short claw, the claw with a very prominent 
ventral ridge which disappears as a thin crest in the middle of the blade; 
petals light violet, 2% in. long, 6 to 7 lines wide; capsule narrowed at each 
end, 2 in. long; seeds pyriform.—Wet heavy soil, usually forming dense 
colonies: coastal region from San Francisco Bay to Monterey Co. Apr. 

2. I. missouriensis Nutt. Western Blue Flag. Stem 10 to 24 in. high, 
exceeding the leaves (or a few leaves scarcely longer), nearly naked except 
at base; rootstock short, thick; leaves 2 to 4 lines wide, turning gray or 
yellow-brown when dying; bracts usually opposite, commonly membranous 
and straw-color, or sometimes thin, herbaceous; pedicels (1 or) 2 to 4 in. 
long; sepals whitish or pale blue, veined with purple and often with a central 
yellowish spot; petals pale blue to white, 2 to 2y2 in. long, the tube about 
14 in. long; capsule IV2 to 3 in. long, grooved trough-wise on each face, 
cylindric in outline, or narrowed to both apex and base; seeds globular to 
pyriform.—Moist places, meadows or wet flats, high mts.: Sierra Nevada 
(mostly on the crest and east slope, rare on the west slope), s. to the San 
Bernardino Mts., e. to eastern Inyo Co., n. to Modoc Co., thence sw. at lower 
altitudes to the inner North Coast Range in Mendocino and Solano Cos. 
Throughout the Great Basin and n. to B. C. and Dak. July. 

3. I. douglasiana Herbert. Mountain Iris. Stem 114 to 2 ft. high, much 
exceeded by the (3 to 9 lines wide) basal leaves, these reddish at base; 
bracts broader and less acuminate than in I. macrosiphon; flowers 2 or 3 in a 
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pair of bracts, mostly cream-color, lavender or azure, often purple or lilac, 
the pedicels commonly 1 (% to 1^4) in. long; perianth-tube usually y2 some¬ 
times to 1% in. long; petals 2 to 3 in. long; capsule narrowly oblong, 
sharply angled, 1% to 2 in. long; seeds spherical (or obovoid).—Common in 
the Redwood belt and on chaparral slopes in the Coast Ranges near the coast 
from Monterey Co. n.; rare in the n. Sierra Nevada; Ore. May-June. The 
color of the flowers is exceedingly variable, but the species may be known 
from the next by its longer pedicels, shorter perianth-tube and stouter habit. 
Var. altIssima Purdy. Three to 3^4 ft. high.—Halfmoon Bay. 

4. I. macrosiphon Torr. Ground Iris. Stems low and slender, nearly naked 
or commonly clothed with bract-like leaves, much shorter than the basal 
leaves which are 5 to 12 (or rarely 27) in. long and 1 to 2 lines broad; bracts 
lanceolate, long acuminate, 2y2 to 3% in. long; flowers 1 or 2, on pedicels 
6 to 7 lines long, with slender tube iy2 to 3 in. long; perianth violet-purple 
or straw-yellow, generally veined or mottled; sepals oblong-obovate or 
obovate, their lower or middle portion blotched or veined with white, the 
margin above often undulate; petals oblanceolate, of a uniform color, 1% 
to 2% in. long; capsule short-oblong, % to 1% in. 
long; seeds roughly angled.—Brushy slopes, 100 
to 3000 ft., Coast Ranges from Santa Clara Co. 
n. to Del Norte Co.; thence se. to Butte. Co. 
Also s. Ore. Var. purdyi Jepson. Stem clothed 
with many bract-like leaves; perianth cream-color 
veined with purple.—Redwood region of Mendo¬ 
cino Co. 

5. I. hartwegii Baker. Sierra Iris. Fig. 289. 
Stems many, very leafy, 6 to 12 in. high; leaves 
% in. wide or less; flowers commonly in pairs; 
pedicels y2 to 3% in. long, partly enfolded in 
the long lanceolate-acuminate bracts, which are 
borne more or less separate from each other; 
petals yellow with lavender veins or pale lavender 
with deeper-colored veins and a yellow median 
portion; tube 3 to 5 lines long; sepals and petals 
1% to 2y2 in. long; capsule short-oblong, obtusely 
angled, % to 1 in. long; seeds coarsely wrinkled, 
cubical.—Dry open forest, 2500 to 6000 ft.: w. 
slope of the Sierra Nevada from Plumas Co. to Kern Co.; s. to cismontane 
S. Cal. 

289. Iris hartwegii Baker; 
fl. x %. 

2. SISYRINchium l. 

Stems slender, compressed and usually 2-edged or 2-winged, often genicu¬ 
late, from fibrous roots, with grass-like or lanceolate leaves and fugacious 
relatively small flowers in umbels inclosed by 2 sheathing herbaceous bracts, 
with a scarious bractlet subtending each pedicel. Perianth 6-parted, 
the divisions alike, spreading. Stamens monadelphous, their anthers alter¬ 
nate with the 3 style branches or stigmas; stigmas thread-like. (Name of 

Theophrastus for a bulbous plant allied to Iris.) 

Stems 2-margined; perianth 4 to 7 lines long; spathe bracts generally 
shorter than or equal to the flowers. 

Flowers blue; filaments united to the top; anthers Ys to Yz as 
long as the filaments; style entire, stigmas short. 

1. S. helium. 
Flowers yellow; filaments united only at base; anthers equal to 

the filaments; style deeply cleft.2. S. californicum 
Stems not margined but compressed; perianth 6 to 10 lines long, red¬ 

dish-purple ; outer spathe bract commonly exceeding the 
flowers.3. S. grandiflorum. 

1. S. bellum Wats. Blue-eyed Grass. Nigger-babies. 

Fig. 290. Stems erect, simple or somewhat branching, 10 
to 20 in. high; leaves shorter than the stem, 1 to 2y2 lines 
wide; spathes of 2 nearly equal bracts 10 to 16 lines long, 

290 S bellum inclosing 3 to 7 flowers; perianth purplish (or sometimes 
Wats.; fl. x 1. very pale) blue, yellow at base, the segments oblong- 
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obovate, conspicuously 4 to 6-nerved, 4 to 7 lines long, emarginate at apex,, 
with a slender tooth in the notch, the inner narrower; anthers short, sagit¬ 
tate; style abruptly thickened or obclavate at apex (at least when young), 
divided at tip into 3 short stigmas; capsule globose, 2 to 3 lines long.—Moist 
grassy slopes, very common throughout Cal., rare in the deserts and arid 
areas e. of the Sierra Nevada. Mar.-May. 

2. S. californicum (Ker) Dry. Golden-eyed Grass. Stems unbranched, 4 
to 12 (or 15) in. high, broadly winged, exceeding the leaves; bracts rather 
unequal, inclosing 3 to 7 flowers; perianth bright yellow; segments 4 to 6 
lines long, 5 to 7-nerved, obtuse or acutish; anthers versatile, l1/^ lines long, 
about equaling the filaments; style cleft to below the middle; capsule 
obovate-oblong, 4 lines long.—Wet places, infrequent: cismontane S. Cal., 
Sierra Nevada and Coast Ranges; n. to Ore. Apr. 

3. S. grandiflorum Dougl. Scapes 6 to 12 in. high, bright green, exceeding 
the long-sheathing leaves; spathe 1 to 4-fiowered; bracts very unequal, the 
outer usually much exceeding the broadly campanulate flowers; perianth 
segments dark reddish-purple, rarely white, 6 to 10 lines long; filaments 
broad at base, 3 to 4 lines long, united % their length; anthers versatile, 
2 lines long; style 6 to 7 lines long, cleft at apex, the branches thread-like, 
1 line long or less; capsule depressed-globose, 6 to 8 lines long.—Moist places, 
hills and mountain slopes: Lassen and Modoc Cos. w. to Humboldt Co.; n. to 
B. C., e. to Ida. and Nev. Mar.-Apr. 

ORCHIDACEAE. Orchid Family 

Perennial herbs with corms, bulbs, tuberous roots or rootstocks and sheath¬ 
ing leaves often reduced to scales. Flowers perfect, irregular, bracted, either 
solitary or in spikes or racemes. Sepals 3, alike. Petals 3, 2 alike; the third 
petal called the “lip” commonly dissimilar in color, size and shape, often 
enlarged, sac-like or spurred, in our genera most frequently brought into an 
inferior position (i.e., on the lower side of the flower), by twisting of the 
ovary. Filaments united writh the single style forming a column; perfect 
anther 1 (in Cypripedium 2), situated on the apex of the column and just 
above or behind the stigma, which is a viscid surface facing the lip. Pollen 
agglutinated into 2 to 8 pear-shaped masses. Ovary inferior, commonly long 
and twisted, 1-celled. Fruit a 3-valved capsule. Seeds innumerable, minute. 

Leaves foliaceous, i. e. the plants with green herbage. 
Flowers solitary or several, showy; lip large and sac-like. 

Leaves 2 to many, cauline; sepals and petals brown or greenish-yellow. 
1. Cypripedium. 

Leaf 1, basal; sepals and petals rose-purple.2. Calypso. 
Flowers many, spicate or racemose; lip various, but not saccate (except in no. 5). 

Perianth with a spur.3. Habenaria. 
Perianth spurless. 

Flowers in a spike. 
Spike dense and twisted; leaves uniformly green.4. Spiranthes. 
Spike more slender; leaves with white or light-colored markings. 

5. Peramium. 

Flowers in a raceme. 
Bracts conspicuous, foliaceous (about 1 to 3 in. long); leaves many; 

sepals 7 to 9 lines long.6. Epipactis. 
Bracts small or minute; leaves few; sepals 1 to 2 lines long. 

Leaves 2, near the middle of the stem.7. Listera. 
Leaf 1, basal.8. Microstylis. 

Leaves reduced and scale-like, the whole plant destitute of green herbage. I Plants white; perianth not gibbous or spurred; lip with saccate base and broad wing¬ 
like margins above.9. Cephalanthera. 

Plants reddish-brown or purple, rarely yellow; perianth gibbous over the ovary or 
spurred; lip without saccate base.10. Corallorrhiza. 

1. CYPRIPEDIUM L. Lady’s Slipper 

Stems leafy, rough-pubescent, from tufted fibrous roots. Leaves 2 to many, 
large. Flowers few or solitary, large and showy, leafy bracted. Sepals spread¬ 
ing, in ours seeming as if only 2, the 'lateral completely or almost completely 
united into one under the lip, which is an inflated sac with the incurved 
margin auricled near the base. Column very short, incurved, terminating in 
a disk-like stigma. Fertile anthers 2, on short filaments, one on each side of 
the column below the stigma; sterile anther conspicuous, roundish or ovate, 
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situated on the upper side and over-arching the stigma. (Greek Cypris, 
Venus, and pedilon, shoe, the saccate lip a fit buskin for the goddess.) 

Stem with several alternate leaves, 1 to 2 ft. high. 
Petals linear-lanceolate, IV2 to 2 in. long.1. G. montanum. 
Petals oblong, 6 to 7 lines long. 2. G. calif or nicum. 

Stem with 2 opposite leaves, 2 to 10 in. high; sepals and petals lanceolate, 6 to 12 lines 
long.3. C. fasciculatum. 

1. C. montanum Dougl. Stem 1 to 2 ft. high, rough-pubescent with short 
glandular hairs; leaves elliptic- to narrowly-ovate, the largest 5 or 6 in. long 
and 3 in. broad; flowers 1 to 3, shortly pediceled; sepals and wavy-twisted 
petals usually dark brown, linear-lanceolate, 1% to 2y2 in. long; lower 
sepals united almost to the apex, only the lanceolate-subulate tips free; lip 
1 in. long, dull white, veined with purple; sterile anther ovate, 4 lines long, on 
a slender filament; capsule erect or nearly so, oblong, 10 lines long.—Dense 
woods: Coast Ranges from the Santa Cruz Mts. to Siskiyou Co., thence se. 
in the Sierra Nevada to Mariposa Co.; n. to Wash, and Ida. 

2. C. califomicum Gray. Stem stout, rough-pubescent, 1 to 2 ft. high; 
leaves ovate-lanceolate (or ovate), acute or acuminate, 3 to 6 in. long, the 
upper lanceolate and gradually reduced to foliaceous bracts of the long loose 
raceme; flowers 1 to 6, short-pedicelled, greenish-yellow; sepals ovate, acute, 
6 to 8 lines long, the two lower united to the apex, equaling the oblong-linear 
acutish petals; lip obovoid, white or light rose-color, veined with purple, 8 to 
10 lines long, pubescent within at the base; sterile anther rounded and 
arching, nearly sessile, 2 lines lolig, equaling the roughened stigma; capsule 
oblong, reflexed, 8 to 15 lines long.—Marin Co.; Del Norte Co. to Lassen Co.; 
s. Ore. 

3. C. fasciculatum Kell. Stems slender, 2 to 10 in. high, pubescent, 
scariously sheathed at base; leaves 2, nearly opposite, ovate to nearly orbicu¬ 
lar, 2 to 4 in. long, pale green, with 3 prominent ribs beneath; flowers solitary 
or 2 to several in a small terminal cluster; sepals and petals lanceolate, 
acuminate, 6 to 12 lines long, greenish-brown with brown veins; lower 
sepals wholly united or very nearly so; lip depressed-ovate, greenish-yellow 
with brown or purplish margin, 4 to 6 lines long; sterile anther oblong, 
obtuse, equaling the stigma.—Dry open hillsides: Santa Cruz Co.; Plumas 
Co. to Del Norte Co.; n. to Wash. 

2. CALYPSO Salisb. 

Low herb with a corm and coral-like roots. Stem scape-like, sheathed by a 
few scale-like leaves, a single petioled leaf at base and a single drooping 
terminal flower. Flowers large, showy. Sepals and petals similar, equal, dis¬ 
tinct; lip sac-like, terminating in 2 short spurs protruding from beneath a 
winged margin; upper side of sac inside with 3 densely ciliate ridges run¬ 
ning from the opening towards the spurs, with 2 short spurs below the ex¬ 
panded apex. Column broadly winged, almost oval, concave, and petal-like; 
anther hemispherical, borne just below the summit, opening by a lid. (The 
nymph Calypso in Homer.) 

1. C. bulbosa (L.) Oakes. Calypso. Stem 4 to 5 in. high, the sheathing 
scales 1 to 2 in. long; leaf ovate, cordate or truncate at base, 1% to 21/4 in. 
long; petiole % to 1% in. long; sepals and petals rose-purple, sometimes 
pale, linear-lanceolate, 9 lines long; lip as long or slightly longer, ovate- 
inflated, reddish brown and mottled.—Bogs or in leaf-mold in redwood or 
pine forests from Marin Co. to Siskiyou and Del Norte Cos.; n. to Alas., e. 
across the continent. 

3. HABENARIA Willd. Rein-orchis 

Stems erect, leafy at least at base, solitary from fleshy tuber-like roots. 
Flowers greenish, yellowish, or white, in a terminal spike or raceme. Sepals 
equal, the lateral mostly spreading, the petals a trifle smaller. Lip spreading 
or drooping, in ours entire, produced at base into a long slender spur. Column 
very short. Anther-sacs more or less divergent. (Latin habena, a thong or 
rein of a horse, on account of the shape of the spur in some species.) 
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Stem leafy at base; leaves withering at or before anthesis; lip with a more or less distinct 
median ridge; upper petals straight. 

Spur shorter than the ovary; spike with flowers openly spaced. . .1. E. unalaschensis. 
Spur equaling or exceeding the ovary. 

Slender, the spike lax, attenuate at tip; flowers whitish.2. H. elegans. 
Stout, the spike dense. 

Spike narrowly cylindric, rounded in outline at tip; flowers greenish. 
3. E. michaeli. 

Spike cylindric-conical; flowers white.4. E. maritima. 
Stem leafy; leaves remaining until fruit is set; lip flat or concave without median ridge; 

upper petals inarched and overlapping at tip. 
Flowers white; stem thickened; lip rhombic-lanceolate.5. E. leucostachys. 
Flowers greenish; stem very slender; lip narrowly linear. 

Spur slender, equaling or longer than lip.6. E. sparsiflora. 
Spur short, sac-like, shorter than lip.7. E. saccata. 

1. H. unalaschensis (Spreng.) Wats. Stem rigid, straight, erect, 1 to 2 (or 
rarely 3) ft. high; leaves 3 or 4, basal, drying up by flowering time, 6 to 8 
in. long, the lowest oblong, the upper oblong-lanceolate, longer; flowers 
greenish or yellowish green, openly spaced on the long tapering spike and 
exceeding the ovate-lanceolate bracts; perianth segments 1 to 2 lines long; 
sepals translucent; upper sepal ovate-acute, somewhat deflexed between the 
greenish petals; lateral sepals and petals oblong-lanceolate; lip ovate, rounded 
at the apex, rather thick with a prominent ridge down the middle; spur 
thick, clavate, about equaling, or exceeding the lip, shorter than the ovary; 
capsule 6 to 8 lines long at maturity.—Dry soil, pine and fir forests: cismon- 
tane S. Cal., Sierra Nevada, n. to Siskiyou Co., thence s. to Humboldt Co.; 
n. to Alas. 

2. H. elegans (Lindl.) Jepson. Slender, strict, 10 to 14 in. high; basal 
leaves oblanceolate to lanceolate, 2 to 3Jo in. long, those of the stem reduced 
and acuminate or often almost none; spike slender, laxly flowered, attenuate 
at apex, 5 to 7 in. long; flowers whitish; upper sepal lanceolate; lip oblong- 
ovate, obtuse, spur as long as or a little longer than the ovary.—S. Cal. and 
Coast Range woods mostly near the coast from Monterey Co. n. to Humboldt 
Co.; Sierra Nevada. Var. elata Jepson. Taller (to 2% ft. high); spike 
stouter, elongated (10 to 13 in. long), slenderly attenuate.—Brushy hillslopes, 
Vaca Mts. to Alameda Co. 

3. H. michaeli Greene. Stout, 10 to 14 in. high; basal leaves 
oblanceolate, those of the stem prominent, scale-like, lanceolate- 
acuminate; spike dense, elongated-oblong, 2y2 to 6 in. long; 
flowers greenish; upper sepal ovate; lip triangular-ovate, sub- 
cordate at base; spur % to % longer than the ovary.—Open 
grassy Coast Range hills or under oaks, Humboldt Co. s. to 
Ventura Co. 

4. H. maritima Greene. Fig. 291. Low and stout, 6 to 10 or 
14 in. high; basal leaves oblong, acute, 3 to 6 in. long, 1 to 
1% in. wide, the lowest narrowed to a broad petiole; upper 
cauline leaves reduced, appressed, lanceolate-subulate; spike 
very dense and thick, slightly conical, 1% to 4 in. long, 7 to 13 
lines broad; flowers white, with a heavy fragrance; sepals 
broadly oblong, obtuse, with a green midvein, 2^4 lines long; 
petals 2 lines long, broadest at the base, ligulate-attenuate 

above; lip narrowly ovate, with a promi¬ 
nent ridge toward the base; spur slender, 
longer than the ovary; column short and 
almost beakless.—Sea-cliffs or coast hills, 
San Francisco Co. to Humboldt Co. 

5. H. leucostachys (Lindl.) Wats. 
Sierra Rein-orchis. Fig. 292. Stem thick¬ 
ened below, leafy, % to 2% ft. high; 
leaves linear or lanceolate, % to IJ3 in. 
broad; flowers white, rather large, in a 
dense or open spike 4 to 8 in. long; bracts 
linear-subulate, shorter than the flower; 
sepals oblong or oblong-ovate, 3 or 4- 

Habenaria maritima Greene; a, nerved, thin 2 to 3 lines long; petals 
spike x y2 ; b, fl. x 2. lanceolate, oblique at base; lip slender- 

a 

291. 
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lanceolate from a roundish-dilated base, exceeding the sepals and petals; 
spur slender, 3 or 4 to 6 lines long, exceeding the lip; beak of the stigma 

prominent, ovate, more than half the length of the connective; 
Cl Mmh capsule oblong, 6 to 9 lines long.—Common about springs and 

moist meadows: Sierra Nevada; North Coast Ranges; cismon- 
tane S. Cal.; White Mts.; n. to Alas. Yar viridula Jepson. 
Lowest leaves elliptic to oblong; flowers greenish. — San 
Antonio Canon, San Gabriel Mts. 

6. H. sparsiflora Wats. Stem very slender, 12 to 20 (or 30) 
in. high; leaves oblong-lanceolate; flowers greenish, somewhat 
scattered in the open spike, usually shorter than the bracts; 
lower sepals reflexed-spreading; lip rather narrowly linear; 
spur 3 to 4 lines long, equaling or rarely a little longer than 
the lip; petals deltoid-lanceolate, inarched with tips overlap¬ 
ping; capsule % in. long.—Frequent by stream sources, 4000 
to 8000 ft.: high North Coast Ranges; Sierra Nevada; San 
Gabriel and San Bernardino mountains; n. to Ore.; e. to N. 

Mex. and Col. 

7. H. saccata Greene. Stem slender, % to 2 
ft. high; leaves lanceolate or the lowest oblong; 
raceme lax or medium, its bracts surpassing the 
green flowers; lip 
linear, much 
longer than the 
short and thick 
sac-like spur. —- 
Warner Mts., 
Modoc Co., 5000 to 
7 5 0 0 ft.; n. to 
Alas.; e. to Col. 

292. Habenaria leucostachys 
Wats.; a, infl. x Yz ; b, fl. 

x IV2. 

4. SPIRANTHES Rich. 

Stem from a cluster of tuberous roots, erect, 
leafy. Flowers white, spurless, in 1 to 3 ranks 
in a twisted spike. Sepals and petals all nar¬ 
row, erect, in ours united into a short tube at 
base and more or less connivent into a hood 
above. Lip sessile or with a short claw, the 
broad lower portion embracing the column and 
bearing a protuberance on each side, the apical 
portion spreading and wavy-crisped. Column 
short, obliquely inserted on the ovary, bearing 
the stigma on the front and the sessile or 
short-stalked erect anther on the back. Cap¬ 
sule erect. (Greek speira, spiral, and anthos, 
flower, in allusion to the twisted inflores¬ 
cence.) 

Lip roundish at base, narrowed above the middle but 
strongly dilated at apex; protuberances ridge¬ 
like, minute.1. S. romanzofliana. 

Lip oblong at base, only slightly dilated at apex; pro¬ 
tuberances nipple-like, prominent. 

2. S. porrifolia. 

1. S. romanzoffiana C. & S. Fig. 293a, b. 
Glabrous, 5 to 16 in. high; leaves oblong-lance¬ 
olate, 3 to 7 in. long; spike dense, l1/^ to 5 in. 
long, the flowers dull or greenish white, in 3 
ranks; bracts conspicuous, ovate, abruptly 
subulate-pointed, 5 to 6 lines long; perianth 
3 to 6 lines long, curved; lip recurved.—Wet 
meadows, mostly in the higher mountains: 

293. a, Spiranthes romanzoffiana 
C. & S.; infl. x 1; b, lip x 4; c, 

S. porrifolia Lindl.; lip x 4. 



ORCHID FAMILY 259 

Sierra Nevada (common), Coast Ranges, cismontane S. Cal. (rare); n. to 
Alas.; e. across the continent. July-Sept. 

2. S. porrifolia Lindl. Fig. 293c. Flowers creamy or yellowish white.— 
Marshy meadows or springy spots, cismontane S. Cal., Coast Ranges, and 
Sierra Nevada; n. to Wash. 

5. PERAMIUM Salisb. Rattle-snake Plantain 

Scape erect, bearing a few sheathing scale-like leaves, a terminal spike, and 
at base a cluster of petioled white-reticulated leaves. Rootstocks creeping, 
with fleshy roots. Flowers white, similar to Spiranthes. Lateral sepals free, 
the upper one united with the petals into an erect galea. Lip sac-shaped, 
sessile, entire and without callous thickenings at base. Anther without a lid. 
(Greek pera, a leathern pouch, referring to the lip.) 

1. P. decipiens (Hook.) Piper. Plants 11 to 15 in. high, glandular-pubes¬ 
cent, especially the scapes and inflorescence; leaves thickish, rosulate, oblong- 
ovate, acute at both ends, reticulated with white or light-colored veins or 
markings, 1% to 2y2 in. long, on petioles % to % in. long; flowers 3 to 4 
lines long; spike 3 to 5 in. long.—Coniferous woods, Sierra Nevada from 
Mariposa Co. n. to Modoc Co., thence w. to Humboldt Co. and s. along the 
coast to Marin Co.; n. to B. C., e. to Quebec. Also in Ariz. (Goodyera men- 
ziesii Lindl.) 

6. EPIPACTIS Haller 

Stem leafy from a creeping rootstock. Flowers in a raceme with foliaceous 
bracts. Sepals and petals nearly equal, spreading; lip strongly constricted 
at the middle, the lower portion deeply concave, the upper portion dilated. 
Anther 2-celled, sessile behind the broad truncate stigma, on a slender jointed 
base; the pollen-masses become attached above to the gland capping the 
small rounded beak of the stigma. Ovaries reflexed at maturity. (Greek 
epipegnuo, because used to curdle milk.) 

1. E. gigantea Dougl. Stream Orchis. Stout, 1 to 3 (or 4) ft. high, nearly 
glabrous; leaves ovate below, lanceolate above, acute or acuminate, 3 to 7 
in. long; raceme minutely pubescent; flowers 3 to 10, on pedicels 2 lines long; 
sepals greenish, 7 lines long (exceeding the petals), the upper concave and 
somewhat carinate; petals rose-color, purple-veined, particularly the lip; 
lower portion of lip with short erect lobes or wings and with many callous 
tubercles near the base, the upper portion ovate-lanceolate, crested or ridged 
toward the base.—Moist stream banks: mts. throughout Cal.; n. to Wash., 
e. to Col. and Tex. May. 

7. LISTERA R. Br. Twayblade 

Stem low, bearing a pair of broad sessile opposite leaves at the middle, 
and arising from a cluster of fibrous creeping roots. Flowers small and 
greenish, in a loose raceme. Perianth spreading or reflexed; sepals and petals 
similar; lip free, longer than the sepals, flat and dilated, more or less deeply 
bifid. Column free, bearing the ovate anther naked (without lid) at the back 
of the summit. Pollen-masses 2, powdery, united to a very minute gland 
upon the rounded entire beak of the stigma. Capsule ovoid. (Martin Lister, 
1638-1711, a celebrated English naturalist.) 

Leaves orbicular or ovate; raceme pubescent. 
Lip 4 to 5 lines long, distinctly obtuse-lobed at apex, clawed at base. 

1. L. convallarioides. 
Lip IV2 to 2 lines long, apex rounded with a shallow notch bearing an inconspicuous 

tooth, base sessile with a short subulate tooth on each side. . . .2. L. caurina. 
Leaves deltoid-cordate; raceme glabrous; lip sharply cleft to the middle into 2 attenuate 
lobes.:3. L. cordata. 

1. L. convallarioides Torr. Stem slender, % to 1 ft. high, pubescent above 
the leaves; leaves orbicular to broadly ovate, often abruptly acute, or obtuse 
at apex, 1 to 3 in. broad; flowers 6 to 12, greenish, on short pedicels; sepals 
and petals linear to linear-lanceolate, about 2 lines long; lip narrowly cuneate- 
obovate, 4 to 5 lines long, distinctly 2-lobed at the dilated apex, toothed on 
each side at base just above the short but slender claw, the basal papillae 
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very minute or none; capsule 4 lines long.—Moist shaded places in the nits.. 
3500 to 6000 ft.: San Jacinto Mts.; North Coast Eanges from Mendocino Co. 
to Siskiyou Co.; Sierra Nevada from Tuolumne Co. to Shasta Co.; n. to Alas.; 
e. to Newf. 

2. L. caurina Piper. Stem very slender, 4 to 6 in. high, pubescent above 
the leaves; leaves ovate, acute or obtuse, sessile by a clasping base, 1 to l1/^ 
in. long; bracts ovate, acute, % the length of the pedicels; dowers 5 to 15, 
greenish, very small, on pedicels 2 to 3 lines long; sepals and petals lanceolate 
to linear-lanceolate, 1 to 1 Y lines long, spreading; lip l1/^ to 2 lines long, 
cuneate, with an inconspicuous tooth in the shallow notch at the rounded 
apex and a short subulate tooth on each side at the base, a papilla at the 
base of each tooth; column short, not stout; capsule 3 lines long.—Damp 
woods, high mts.: Humboldt Co.; Ore. to Ida. and Alas. 

3. L. cordata (L.) E. Br. Stem slender, 2 to 8 in. high; leaves deltoid- 
cordate, Y2 to lx/± in. broad, mucronate; raceme glabrous; dowers 6 to 24, 
purplish or yellowish; sepals ovate, about 1 line long; petals broadly oblong, 
% line long; lip narrow, twice the length of the petals, cleft to the middle 
into two attenuate lobes, and bearing an orbicular ridge at its base and a 
subulate basal tooth on each side; column very short; capsule 2 lines long.— 
Humboldt Co.; n. to Alas., e. to N. Bug.; Eur., Asia. 

8. MICROSTYLIS Nutt. 

Low herbs with simple stems and a single leaf from a solid bulb. Flowers 
many, minute, greenish, in a raceme. Sepals oblong. Petals linear or dliform. 
Lip auricled or ovate at base, acute at apex, entire. Column with 2 teeth at 
summit, the erect anther between them. (Greek micros, small, and stylis, 
style, referring to the very small column.) 

1. M. monophyllos (L.) Lindl. Plants slender, 4 to 5 in. high; leaf ovate, 
1 to 2 in. long, narrowed at base to a petiole nearly as long; perianth seg¬ 
ments 1 to 1% lines long; pedicels as long as the ovary.—High montane 
(8000 ft.), wet places, rare in Cal.: South Fork Mdws., Santa Ana Eiver, 
San Bernardino Mts.; e. N. Am.; Eurasia. 

9. CEPHALANTHERA Eich. 

Stem from a creeping rootstock, bearing medium-sized dowers in a bracted 
spike. Leaves in ours reduced to scarious sheaths. Sepals and petals nearly 
equal, connivent, the latter somewhat united and galeate, not gibbous at 
base. Lip free, concave, contracted and somewhat jointed in the middle. 
Column slender, elongated. Anther shortly stipitate, so as to be nearly or 
quite above the level of the top of the stigma. Pollen-masses not connected 
nor attached to a gland. Stigma wholly beakless. (Greek cephale, head, and 
anthera, anther.) 

1. C. austinae (Gray) Hel. Phantom Orchis. Symbiotic saprophyte, the 
whole plant white, 10 to 20 in. high; rootstock upright with mycorhizal root¬ 
lets; leaves 3 to 6, 1 to 2 in. long; dowers many to numerous; sepals and 
petals similar, oblong-lanceolate, % to % in. long; lip shorter, its middle 
lobe hinged, 3 to 5-ridged within, the ridges thin; upper sepal and the 2 
petals approximate-curving and forming a hood over the column; column 
2 lines long, about twice longer than the anther.—Dense mountain forests: 
Coast Eanges from Monterey Co. to Humboldt Co., and Sierra Nevada from 
Fresno Co. to Shasta Co.; n. to Ore. Very rare. 

10. CORALLORRHiZA E. Br. Coral-root 

Brownisn .or yellowish saprophytes or root-parasites, destitute of green 
herbage, and with branching toothed coral-like roots. Stems scape-like, the 
leaves reduced to scales, and bearing the dowers in a terminal raceme. 
Perianth segments oblong or lanceolate, nearly alike, ours 3-nerved, gibbous 
at base over the ovary, or the lateral sepals united at base with the foot of 
the column, forming a short spur which is adnate to the summit of the ovary. 
Lip 1 to 3-ridged. Column 2-edged, slightly incurved. Anther terminal, 
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opening by a lid. Pollen masses 4, soft-waxy. Capsules reflexed. (Greek 
korallion, coral, and rhiza, root.) 

Perianth 3 to 4 lines long, the lateral sepals with a spur at base. 
Spur wholly attached to the ovary; lip broad, 3-lobed, spotted.1. C. maculata. 
Spur free for its apical half; lip oblong, entire, or toothed at base, dark red. 

2. G. mertensiana. 
Perianth 6 to 8 lines long, gibbous at base; spur none; lip entire, purple-veined. 
, ' 3. C. striata. 

1. C. maculata Eaf. Stems 8 to 13 in. high; raceme 2 to 7 in. long; sepals 
and petals brownish-purple, 3-nerved, 3 to 4 lines long; lateral sepals united 
at base with the foot of the column forming a short (1 line long) spur 
which is adnate to the ovary; lip white, conspicuously spotted with purple, 
broadly ovate and somewhat convex, 3-lobed by a deep cleft on each side; 
middle lobe denticulate at apex; capsule % in. long.—Mountain woods, mostly 
3000 to 6000 ft.: cismontane S. Cal., n. through the Coast Eanges and Sierra 
Nevada to Siskiyou Co.; n. to B. C., e. to the Atlantic. 

2. C. mertensiana Bong. Stems 6 to 20 in. high; raceme more open than 
in C. maculata, its axis lurid-purple; flowers reddish tinged or veined with 
purple; sepals and petals linear-lanceolate, 3 to 4 lines long; upper sepal erect, 
covering closely the two petals; lower sepals deflexed-spreading; spur 1 line 
long, the lower half free from the ovary; lip dark red, oblong, obtuse, entire 
or with a tooth on one or both sides near the base, clawed below, thin and 
concave, the ridges only slightly prominent; cap¬ 
sule 5 to 8 lines long, attenuate into the short slen¬ 
der pedicel.—Woods, Humboldt and Siskiyou Cos.; 
n. to Alas. 

3. C. striata Lindl. Fig. 294. Stems many in a 
cluster, 8 to 20 in. high, with 3 or 4 sheathing 
leaves; raceme 2 to 8 in. long; sepals and petals 
somewhat flesh-colored, striately 3-nerved with 
purple or reddish brown lines, about 6 lines long, 
approximated on upper side of flower and curved 
over column in such a way as to form a sort of 
hood; lateral sepals oblique; lip quite entire, its 
edge a little upturned; spur none but the base of 
the perianth prominently gibbous over the ovary; 
capsule 6 to 9 lines long.—Woods along the coast from Santa Cruz Co. to 
Humboldt Co.; Sierra Nevada from Fresno Co. to Modoc and Siskiyou Cos.; 
n. to B. C., e. to Ont. 

DICOTYLEDONS 
Leaves netted-veined. Stem increasing in diameter by an annual layer of 

wood inside the bark. Flowers with the parts in 4s or 5s, the perianth com¬ 
monly differentiated into calyx and corolla, sometimes absent. Embryo with 
2 cotyledons. 

CHORXPETALAE 
Calyx usually present, sometimes petal-like. Corolla present or absent, 

when present consisting of distinct or nearly distinct petals. 

SALICACEAE. Willow Family 

Trees or shrubs of rapid growth, light wood and bitter bark. Leaves simple 
and alternate, with stipules. Flowers dioecious, borne in catkins, these fall¬ 
ing off as a whole, the staminate after shedding the pollen, the pistillate after 
ripening of the fruit and dispersion of the seeds. Bracts of the catkin scale¬ 
like. Calyx and corolla none. Stamens 1 to many. Ovary 1-celled; stigmas 
2 to 4. Fruit a 2 to 4-valved capsule, enclosing many seeds furnished with a 
tuft of hairs at base. 

Scales entire or merely denticulate, persistent; flowers without disk; stamens usually 1 to 
5; stigmas short; pods small, ovate or narrow.1. Salix. 

Scales fimbriate or lacerate, caducous; flowers with a broad disk; stamens usually numer¬ 
ous ; stigmas elongated or conspicuously dilated; pods larger, nearly globose. 

2. POPULUS. 

294. Corallorrhiza striata 
Lindl.; fl. x 2. 



262 SALICACEAE 

1. SALIX L. Willow 

Trees or shrubs with mostly narrow short-petioled leaves. Winter buds 
covered by a single scale. Catkins mostly erect, appearing before or with 
the leaves; scales entire or merely denticulate, persistent or at least not 
caducous. Staminate flowers with 1 to 9 stamens and 1 or 2 little glands. 
Pistillate flowers with a gland at the base of the ovary. Stigmas short. 
(Ancient Latin name of the willow.) 

A. Filaments of the stamens woolly or hairy below. 
Stamens 3 to 9; style short; stigmas roundish, subentire; scales pale or yellowish, in the 

pistillate catkin more or less deciduous by maturity; capsules pediceled; trees, 
mainly of lower altitudes. 

Petioles with wart-like glands at summit; leaves lanceolate, long-pointed; stipules 
usually present, roundish; catkins in bud tapering, in flower usually straight, 
their scales erect.1. S. lasiandra. 

Petioles not glandular; stipules usually absent; catkins in bud cylindric. 
Leaves broadly lanceolate, acute, usually glaucous beneath; staminate catkins 

curving; scales reflexed or spreading.2. S. laevigata. 
Leaves very narrow, nearly alike on both faces, finely serrulate, often curving 

towards apex.3. S. nigra. 
Stamens 2; scales pale, somewhat deciduous; catkins borne on short leafy branchlets, 

often clustered. 
Filaments distinct; branchlets reddish brown or drab; leaves narrowly linear or 

lanceolate (1^ to 4 or 6 lines wide) ; shrubs or small trees of stream beds 
at mostly lower altitudes. 

Stigmas linear, 3 to 4 times longer than broad, raised on a distinct style; ovary 
sessile, densely silky; leaves silvery or green.4. S. sessilifolia. 

Stigmas oblong, roundish, or ovate, sessile or nearly so. 
Capsule glabrous. 

Ovary short-pediceled; leaves green, glabrous or nearly so; cismontane. 
5. S. melanopsis. 

Ovary sessile; leaves silky-pubescent below; mostly transmontane. 
6. S. exigua. 

Capsule pubescent or pilose; ovary short-pediceled; leaves silky when young, 
more or less glabrate when mature.7. S. argophylla. 

Filaments united at very base; pedicels long (about half as long as the ovary) ; leaves 
oblong-lanceolate, 2 to 4 lines wide, silky-pubescent; branchlets conspicu¬ 
ously glaucescent.8. S. geyeriana. 

B. Filaments of the stamens glabrous or mainly so; stamens 2 
(1 or 2 in no. 10). 

Style none; leaves obovate; catkin-scales black, with white hairs.9. S. scouleriana. 
Style conspicuous or at least evident. 

Filaments conspicuously united above the base (sometimes distinct in no. 14). 
Trees or shrubs. 

Capsule silky or pubescent. 
Leaves with a white felt-like tomentum on under surface; catkins 

long and slender.10. S. sitchensis. 
Leaves glabrous; catkins short (oblong to elliptic). .11. S. phylicifolia. 

Capsule essentially glabrous; peduncles of the catkins short (and mostly 
leafless) or none; style long. 

Leaves dark green and glabrous above, whitish or pale blue and com¬ 
monly puberulent beneath; capsules very shortly pedicelled 
(V2 line or less). 

Capsule not beaked; hill and valley country, common. 
12. S. lasiolepis. 

Capsule warty-beaked; north coast, rare.13. S. piperi. 
Leaves glabrous, dark or yellowish green above, only slightly paler be¬ 

neath; capsules with conspicuously long (1 to 2 lines) 
pedicels. 

Branchlets brownish or greenish; leaves 2 to 4 in. long. 
14. S. cordata. 

Branchlets yellow; leaves 1 to 2 in. long.15. S. lutea. 
Stems trailing, forming mats on the ground (2 to 4 in. high) ; alpine. 

16. S. petrophila. 
Filaments free. 

Leaves glabrous and slightly glaucous beneath; Sierra Nevada. .17. S. lemmonn. 
Leaves pubescent beneath. 

Leaves silky or villous-tomentose beneath. 
Leaves entire, not glandular, long silky on both surfaces; high mon¬ 

tane.18. S. glauca. 
Leaves minutely glandular-serrate; gray villous or glabrate; high mon¬ 

tane.19. S. commutata. 
Leaves whitened beneath with a thin close felt; dry inner Coast Range. 

20. S. breweri. 

1. S. lasiandra Berith. Yellow Willow. Fig. 295. Tree 20 to 45 ft. high, 
the trunk with brown roughly fissured bark; one-winter-old branchlets yel- 
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lowish; winter buds keeled on the back, short and 
blunt; young leaves lanceolate or oblanceolate, acumi¬ 
nate, glandular-serrulate, with small suborbicular 
stipules; mature leaves lanceolate with long tapering 
or very slender point, 4 to 7 in. long, % to 1% in. 
wide; petioles 3 to 9 lines long, glandular at the upper 
end; stipules on vigorous shoots conspicuous, orbicu¬ 
lar, 5 to 12 lines broad; staminate catkins 1% to 3 in. 
long, usually straight, 5 to 6 lines thick; pistillate 
catkins 1% to 2% in. long, 2% to 3 lines thick; scales 
erect, oblong-lanceolate, thin, nearly or quite glabrous 
on the back, hairy at base, the staminate yellow, the 
pistillate brown and mostly deciduous in fruit; sta¬ 
mens 4 to 9; ovary and capsule glabrous.—Banks of 
living streams in the Coast Bange, Sacramento and 
San Joaquin valleys and Sierra Nevada foothills (but 
ascending to 4500 to 8500 southw.) and s. to S. Cal.; 
e. to N. Mex., n. to Yukon. Yar. lancifOlia Bebb. 
Branchlets more or less pubescent; leaves smaller, 
narrower, less serrulate; petioles less glandular.— 
Sierra Nevada from Plumas Co. to Fresno Co., 3500 
to 8500 ft.; San Bernardino Mts.; Waltham Creek, 
Fresno Co.; Santa Cruz. (Yar. abramsii Ball.) 

2. S. laevigata Bebb. Bed Willow. Fig. 296. 
Tree 20 to 50 ft. high, the trunk bark roughly 
fissured; one-winter-old branchlets reddish brown, 
glabrous; winter buds ovate, pointed; young 
leaves broadly oblong, acute at each end, disposed 
to be broadest above the middle, mucronate, en¬ 
tire, soon becoming serrulate; stipules minute and 

caducous 
or none; 

295. Salix lasiandra 
Benth.; a, leaf x % ; 
b, staminate catkin x 
% ; c, pistillate catkin 

x%. 

mature leaves oblong-lanceolate 
to lanceolate, obtusish at base, 
acute at apex or sometimes long- 

\"f^y \ \ . pointed, serrulate, glabrous, green 
\\{y JX •! \ and shining above, pale or con¬ 

spicuously glaucous beneath, 2% 
to 7 y2 in. long, % to 1% in. 
broad; petioles 1 to 5 lines long; 
staminate catkins commonly flex- 
uous, I1/? to 4% in. long, 4 or 5 
lines thick; pistillate catkins % 
to 2 in. long, 2 lines thick; scales 
soon spreading' or reflexed, ellip¬ 
tic, blunt, woolly at base, glabrous 
and pallid towards apex, 2 to 4- 
toothed, the staminate yellow, the 
pistillate gray and tardily decid¬ 
uous; stamens 4 to 7 (sometimes 

y y I i 3); ovary and capsule glabrous.— 
Along living streams, valleys and 
foothills, 20 to 4500 ft., through¬ 
out cismontane Cal.; e. to Ariz. 
and Utah. Yar. araquIpa Ball. 
Small tree; one-winter-old branch- 
lets tomentulose; catkins long and 

q \0j v dense.—Dry gulches, Solano and 
Sonoma Cos. to San Diego Co. 

296. Salix laevigata Bebb; a, leaf; b, staminate T. 3;,S- “8™ Marsh var. Vallicola 
catkin; c, pistillate catkin, x %. Dudley. BLACK WILLOW. Tree 
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commonly 20 to 50 ft. high with rough dark bark; branchlets brittle at the 
base; mature leaves narrowly lanceolate, long-pointed, often falcate, serru¬ 
late, glabrous, green on both surfaces, 2 to 7 in. long, 2 to 4 (or 8) lines wide; 
petioles 1 line long; stipules early deciduous; scales of catkins obovate, yel¬ 
low, hairy, erect; staminate catkins IY2 to 2% in. long; stamens 3 to 5; pis¬ 
tillate catkins % to 144 in. long, in fruit 1 to 2Yi in. long, becoming rather 
lax; ovary scantily pubescent or hoary; capsule glabrous, reddish brown.— 
River banks, Sacramento and San Joaquin valleys and lower Sierra Nevada 
foothills and s. to S. Cal.; thence e. to Tex., s. to Mex. (S. gooddingii Ball. 
S. nigra Jepson.) 

4. S. sessilifolia Nutt. var. hindsiana And. Sandbar Willow. Shrub with 
slender stems 5 to 14 ft. high forming clumps in river bottoms; foliage sil¬ 
very or becoming more or less green; leaves linear, usually tapering to the 
acute apex and to the narrow but short petiole-like base, entire, 1 to 3 in. 
long, 2y2 to 5 lines broad, thinly villous on both surfaces and green, or 
densely villous and silky, especially on young or sterile shoots; no stipules; 
catkins terminal on leafy branchlets; staminate catkins Yz to 1 in. long, 
slender (2 lines thick), in bud usually cylindric, the scales with acute green 
tips; gland long and slender; pistillate catkins % to 1 in. long, 3 lines thick, 
often not dense; ovary sessile, densely silky; style present, stigmas deeply 
cleft into linear lobes; capsule densely silky, or glabrescent and brown.— 
Abundant in flood beds of streams of the Coast Ranges, Great Valley, and 
Sierra Nevada foothills. Passing, in Tulare Co., into the var. leucoden- 
droides Selin. Leaves 3 to 6% in. long, finely but remotely denticulate; 
style very short; stigmas shorter than in the species.—Ventura Co. to San 
Diego Co. 

5. S. melanopsis Nutt. var. bolanderiana Schn. Longleaf Willow. Shrub 
5 to 15 ft. high with bright green foliage; leaves mostly glabrous, or some¬ 
times minutely canescent, lanceolate or linear, tapering to apex and to a 
short petiole at base, remotely serrulate with cuspidate teeth, 2 to 5*4 in. 
long, 1% to 6 lines broad; catkins terminal on leafy branches; staminate cat¬ 
kins Yi to 1 Ys in. long, 2 lines thick; pistillate catkins Y2 to 1 in. long; ovary 
pediceled or sometimes nearly sessile, glabrous; stigmas very short, sessile, 
cleft into short-ovate lobes; scales densely woolly, mostly ovate; fruit¬ 
ing catkin U/i'to 21/4 in. long; capsule glabrous, the pedicels short (% to Yq 
as long).—Stream beds in valleys and foothills and into the mts. to 4000 or 
even 6300 ft.: Sierra Nevada from Kern Co. to Shasta Co.; Great Valley; 
Coast Ranges from Alameda Co. to Siskiyou Co. (S. longifolia Jepson.) 

6. S. exigua Nutt. Narrow-leaf Willow. Shrub, 8 to 16 ft. high; leaves 
narrowly linear to lanceolate or oblanceolate, glandular-serrulate or entire, 
bluish-green and pubescent or subglabrous above, pubescent or white-silky 
below, lYt to 3 in. long, 1 to 2 lines wide; catkins similar to no. 5, the pis¬ 
tillate very slender; capsule glabrous, shortly pediceled, very obtuse at 
apex or even somewhat excavated, the short stigmas sessile; stigmas bifid 
into ovate or oblong lobes.—East side of the Sierra Nevada, s. to the Colo¬ 
rado Desert, thence w. to Ventura and San Diego Cos.; Nev. to Alb. Var. 
parishiana Jepson n. comb. Often more silky; a very short style often evi¬ 
dent.—Ojai Valley to San Bernardino and San Diego Co.; an ill-defined 
form. (S. parishiana Rowlee.) 

7. S. argophylla Nutt. Coyote Willow. Shrub 5 to 12 or 20 ft. high; 
leaves narrowly linear to lanceolate or oblanceolate, often falcate, denticu¬ 
late or entire, 1 to 2Y> in. long, 2 to 3 lines wide, at first silky, more or less 
glabrate; ovary hairy, short-pediceled; stigmas oblong or linear; capsules 
hairy.—Stream beds: Klamath River; South Coast Ranges; coastal S. Cal.; 
e. side of the Sierra Nevada; n. to Ida. 

8. S. geyeriana And. var. argentea (Bebb) Schn. Silver Willow. Slender 
shrub 6 to 16 ft. high with numerous stems from the base and very slender 
white-glaucous branchlets; leaves lanceolate, acute at base, acuminate at 
apex, entire, 1 to 1 Yi in. long, 2 to 5 lines wide, becoming green above, ap- 
pressed silky beneath and imparting a silvery sheen, or glabrate and pale; 
petioles 1 to 3 lines long; catkins short-peduncled with 2 or 3 leafy bracts. 
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the staminate 4 to 6 lines long and 3 lines thick, the pistillate 3 to 4 lines 
long and iy2 to 2 lines thick; scales dark or yellowish, rounded; filaments 
united at base, densely long-hairy below; style (none or very short); ovary 
hoary; stigmas ovate, entire or emarginate; fruiting catkins % to % in. 
long, about as thick; capsule 2 to 3 lines long, light brown, puberulent, the 
pedicels about half as long.—Sierra Nevada, 7000 to 9000 ft.: Volcano 
Creek, Tulare Co.; Lyell Fork near Mt. Lyell; Mono Co.; Twin Lakes. 
Alpine Co.; Plumas Co.; e. to Col., n. to Ida. (S. macrocarpa Nutt. var. 
argentea Bebb.) 

9. S. scouleriana Barr. Nuttall Willow. Shrub 2 to 15 ft. high or a 
small tree to 25 ft. high; branchlets with whitish or commonly with very 
dark bark; leaves broadly obovate or oblong-obovate, entire, rounded at 
apex or shortly acute, 1 to 1% (or 4) in. long, y2 to 1% in. broad, yellow- 
green and lustrous above, yellow-veined, glabrate or densely short-silky 
beneath; petioles 4 lines long; catkins appearing before the leaves, oblong 
or elliptic, % to 1 in. long, 5 to 7 lines thick, sessile; bracts obovate, 
rounded at apex, black or black tipped, covered with white hairs; stamens 2, 
conspicuously long-exserted, filaments glabrous; ovary white-silky; style 
none, stigmas broadly linear, sometimes notched at apex; capsule less silky 
than the ovary.—Montane, 4000 to 10,000 ft., San Bernardino Mts. and Sierra 
Nevada; along the immediate coast from Monterey Co. and Alameda Co. to 
Del Norte Co.; n. to Alas., e. to the Rocky Mts. (S. flavescens Nutt. S. 
brachystachys Nutt. S. scouleriana var. crassijulis And.) 

10. S. sitchensis Sanson var. coulteri Jepson n. comb. Velvet Willow. 

Tree or shrub, 5 to 25 ft. high, the trunk 2 to 10 in. in diameter; leaves 
thickish, obovate to oblanceolate, rounded or shortly acute at apex, entire 
(obscurely serrulate on vigorous shoots), dark green and almost glabrous 
above, densely tomentose and lustrous silky beneath, 2 to 5 in. long, 1 to 3 in. 
broad; petioles 1 to 6 lines long; stipules small, early deciduous or on sterile 
shoots broad or orbicular, 4 to 6 lines long; staminate catkins 1% to 2 in. 
long, 5 to 6 lines thick; stamen 1; pistillate catkins % to 2 in. long and 3 
lines thick, or in fruit 3 to 5 in. long; bracts covered with long white silky 
hairs, the staminate rounded at apex, the pistillate shorter, broader and 
more acute; style elongated, stigmas short-oblong, entire or nearly so; cap¬ 
sule silky-tomentose.—Near the coast from Santa Barbara to Marin Co. and 
Humboldt Co., passing into the species northw. Var. parvifolia Jepson n. 
comb. Leaves oblanceolate, acute, % to 1% in. long, 3 to 4 lines wide.— 
Mendocino Range. (S. sitchensis f. parvifolia Jepson.) Var. ralphiana 

Jepson n. comb. Leaves oblong-oblanceolate, obtuse; stamens 2; style 
elongated; stigmas very deeply cleft; otherwise similar to the species.—- 
Tulare Co., about 6000 ft. (S. sitchensis f. ralphiana Jepson.) Var. angus- 

tifOlia Bebb. Leaves linear- to oblong-oblanceolate, acute, 1 to 4y> in. 
long; stamens 2; style short; fruiting catkins shorter than in the species 
(y2 to 1 i/2 in. long).—Montane, 7000 to 8700 ft., Sierra Nevada from Placer 
Co. to Madera Co. (S. jepsonii Schn.) 

11. S. phylicifolia L. var. monica Jepson n. comb. Mono Willow. Pro¬ 
cumbent or erect branching shrub, 1 to 2 ft. high; branchlets dark red; 
leaves ovate, acute at apex, acutish at base, entire or obscurely and remotely 
serrulate, bright green above, slightly pale below, glabrous or nearly so, % 
to 1% in. long, 3 to 6 lines broad; petioles 1 to 3 lines long; stipules none; 
scales roundish-ovate, hairy; catkins oblong or elliptic, densely flowered, 
sessile or subsessile, 3 to 6 lines long, bracts none or few and small; fruit¬ 
ing catkins 8 to 9 lines long; style medium sized, stigmas entire or 2-cleft; 
capsule pubescent, short-pediceled or subsessile, 2 lines long.—Sierra Nevada, 
local in Tuolumne and Mono Cos., 9000 to 11,000 ft.: Bloody Canon; Mono 
Pass; Tuolumne Soda Sprs. This willow forms dense colonies 10 to 100 yards 
across; it is dominant on about 15 acres below Mt. Dana saddle. (S. monica 
Bebb. S. planifolia Pursh var. monica Schn.) 

12. S. lasiolepis Benth. Arroyo Willow. Shrub or tree 10 to 18 or rarely 
35 ft. high, the trunk 3 to 7 in. in diameter with smooth bark; mature leaves 
oblong, obovate or linear, acute, obscurely serrulate, green and glabrous 
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above, white-pubescent or pale beneath, iy2 to 5 in. long, y3 to 1% in. 
broad; petioles 1 to 8 lines long; catkins appearing before the leaves, sessile, 
densely silky tomentose in the bud, suberect; scales dark; staminate catkins 
% to 1 y2 in. long, 5 to 6 lines thick; stamens 2, filaments glabrous, more 
or less united below; pistillate catkins % to 1 in. long, 3 to 4 lines thick, 
in fruit 1 y2 to 2% in. long; style medium, stigmas 2; capsules glabrous or 
puberulent, short-pediceled.—Beds of summer-dry arroyos and banks of 
living streams, valleys and foothills, 10 to 2000 ft., ascending to 4000 or 
5000 ft. southw., the most common willow throughout cismontane Cal.; s. to 
L. Cal., e. to Ariz. (S. bakeri Seem.) Yar. bigel6vii Bebb. Leaves broadly 
obovate or cuneate-oblong, obtuse entire, % to 1% in. broad; catkins on 
short leafy peduncles.—San Francisco Bay region. 

13. S. piperi Bebb. Dune Willow. Shrub or small tree 5 to 20 ft. high; 
leaves broadly oblong or elliptic, abruptly acute to obtuse, serrulate to 
entire, green and glabrous above, lead-color or glaucous-hue beneath, gla¬ 
brous beneath or when young soft-puberulent, 2y2 to 4 in. long; catkins 
similar to no. 11; fruiting catkins 1 y2 to 4 in. long.—Sand-dunes along the 
north coast: Humboldt Bay; Dow’s Prairie; Del Norte Co.; n. to Wash. 

14. S. cordata Muhl. Shrub; leaves oblong-lanceolate, narrowed to the 
subcordate or truncate base and tapering into the pointed apex, entire or 
serrulate, glabrous, dark green above, paler or glaucous beneath, (1 or) 2 to 
4 in. long, y2 to % (or 1 y2) in. broad; petioles 1 to 3 lines long; stipules 
orbicular, early deciduous or none; catkins subsessile or shortly peduncled, 
dense, 1 to 1 y2 in. long, 3 to 4 lines thick; scales narrow, dark or black, 
the lower part villous with long white hairs; stamens 2, filaments glabrous, 
elongated, free or more or less united; style long, stigmas short, bifid; fruit¬ 
ing catkins 1 to 1% in. long; ovary and capsule glabrous; pedicels 1 y2 to 2 
lines long.—Montane, 4000 to 7000 ft., Sierra Nevada: Yosemite Valley; 
Calaveras Co.; Siskiyou Co.; n. to Ore., e. to N. Eng. Rare in Cal. (S. 
cordata var. mackenziana Jepson.) 

15. S. lutea Nutt. var. watsdnii (Bebb) Jepson n. comb. Shrub 5 to 10 ft. 
high; branches smooth, glabrous, polished, yellow; leaves yellowish green, 
oblong and short-acuminate to oblong-lanceolate, serrulate or subentire. 
1 to 2 in. long; stipules small or none; catkins y2 to 1 in. long, dense; cap¬ 
sule glabrous; pedicel y2 to 1% lines long.—High montane, 6000 to 9000 ft.: 
San Jacinto Mt.; Panamint Range; n. Sierra Nevada (Sierra Co. acc. Bot. 
Cal. 1:86); e. to Utah. (S. cordata var. watsonii Bebb.) Yar. nivAria Jepson 
n. var. Six to 10 ft. high; young leaves silky; branchlets very dark brown, 
minutely puberulent; styles long.—Near snow banks, Snow Creek, San Ber¬ 
nardino Mts. (Jepson 5575, type). 

16. S. petrophila Rydb. Alpine Willow. Stems with very short often 
tortuous branches forming a small depressed or prostrate plant body; flower¬ 
ing shoots 1 to 6 in. high; leaves oblong- or ovate-lanceolate, entire, scantily 
pilose, 3 to 8 lines long, 2 to 5 lines broad; catkins on erect leafy peduncles, 
densely flowered, % to % in. long, the pistillate 1 to 2 in. long; peduncles in 
fruit 1 to 2 in. long; glands 2 to each staminate flower; style long, stigmas 
2-cleft; capsule white woolly or glabrescent and brown, subsessile, 2 to 3 
lines long.—Sierra Nevada, 9000 to 11,000 ft.: Mt. Whitney, Mt. Brewer. 
Mt. Goddard, Mt. Lyell, Mt. Dana, Tower Peak, and other high peaks; n. to 
Alb., e. to N. Mex. (S. petrophila var. kennedyi Schn.) Not recorded from 
Mt. Shasta. 

17. S. lemmdnii Bebb. Lemmon’s Willow. Stems many from a clustered 
base forming a rounded shrub 4 to 12 ft. high; leaves lanceolate, acuminate 
at both ends, entire, green above, very pale glaucous below, glabrous or 
nearly so, 1 to 4 in. long, 3 to 5 lines broad; petioles 1 or 2 lines long; 
stipules small, soon deciduous; catkins elliptic, about y2 in. long on very 
short peduncles with 2 or 3 foliaceous bracts; scales pitch-black, usually 
rounded, villous; stamens 2, filaments slightly puberulent at base; style 
short, stigmas short-linear, bifid; fruiting catkins y2 to 1 in. long; ovary 
and capsule grayish tomentose or the latter glabrate; pedicels in fruit y2 tc 
% Ene long.—Moist river bottoms and swampy meadows, 5000 to 9000 ft. 
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common, Sierra Nevada from Tulare Co. to Plumas Co. Yar. aIjstinae Selin. 
Branchlets with a glaucous bloom.—Plumas Co. (S. austinae Bebb.) 

18. S. glauca L. var. orestera Jepson n. comb. Spreading many-stemmed 
shrub 2 to 4 (or 6) ft. high; leaves oblong-lanceolate, acute or taper-pointed, 
entire, green above, slightly glaucous beneath, pubescent or subglabrous, 
when young villous tomentose on both sides, 1 to 2% in. long, 3 to 7 lines 
wide; petioles almost none to 3 lines long; stipules lanceolate or none; 
catkins % to % (or 1%) in. long, on leafy-bracteate peduncles, the staminate 
peduncles very short or almost none; scales hairy, dark, turning reddish; 
ovary hoary-tomentulose; style long; stigmas entire (or 2-lobed); fruiting 
catkins % to 1% in. long; capsule brown, finely pubescent, 3 to 4 lines long, 
pediceled.—High montane slopes, 8000 to 11,500 ft.: Sierra Nevada from 
Tulare Co. to Sierra Co. (S. orestera Schn. S. glauca var. villosa Bebb, 
Jepson et al.) 

19. S. commutata Bebb. Sierra Willow. Shrub 2 to 5 ft. high; branch- 
lets dark brown; leaves mostly oblong, acute at apex, obtuse at base, ap- 
pressed-villous and gray (or the young parts densely white tomentose), 
often glabrescent and green, minutely (or microscopically) glandular serrate 
or sometimes entire, % to 2% in. long, 5 to 12 lines broad; margin of small 
leaves at base of both leafy and flowering shoots thickly studded with 
glands; stipules ovate, lanceolate or none; catkins on short leafy peduncles, 
the staminate % in., the pistillate % to 1 in. long (in fruit 1 to 1% in. 
long); scales dark, villous; filaments glabrous; ovary hoary-tomentose. 
pediceled; style long; stigmas oblong, bifid or entire; capsule brown, finely 
pubescent, 2 to 3 lines long.—Sierra Nevada, 7000 to 10,500 ft.: House Mdws., 
North Pork Kings Biver; Mt. Goddard; Crescent Lake, Mariposa Co.; 
Peregoy Mdw., Yosemite Park; Tuolumne Soda Sprs.; Summit, Placer Co.; 
near Mt. Lola; Warner Mts.; also w. Nev.; n. to Alb. and Alas. (S. east- 
woodiae Ckl. S. californica Bebb not Lesq.) Yar. rubicunda Jepson n. var. 
Low shrub % to 1% ft. high; branchlets cherry-bark red; leaves ovate, 
glabrate, 6 to 10 lines long (but mature leaves not known); catkins 3 to 5 

lines long; capsules glabrous.—High montane, 10,100 to 10,500 ft., in Tulare 
Co.: Mt. Whitney; Lost Creek; Sawtooth Bange (Jepson 4992, type). 

20. S. breweri Bebb. Brewer Willow. Low spreading shrub 1 to 2 ft. 
high; mature leaves oblong to linear, shortly acute or obtuse, green and 
puberulent above, rugose beneath and whitened with a thin but dense felt¬ 
like covering, entire, 1 to 2 or 2% in. long, 3 to 6 lines wide; petioles almost 
none; stipules of sterile shoots small, ovate, acute; catkins appearing before 
the leaves, dense, 6 to 9 lines long, 3 to 4 lines thick, sessile, with 2 or 3 
small bracts at base; scales yellow, rounded at apex, rather densely pilose 
on both sides; stamens 2; filaments glabrous; anthers yellow; nectary filiform 
very long; ovary and capsule hoary; style elongated, stigmas 2-cleft.—Dry 
situations, inner Coast Bange: Epperson, Colusa Co.; Mt. Hanna; Mt. St. 
Helena; Mt. Hamilton Bange; Hepsedam Peak; San Carlos Bange. Yar. 
delnortIsnsis Jepson n. comb. Leaves obovate; anthers violet.—Ne. Del 
Norte Co. (S. delnortensis Schn.) 

2. POPULUS L. Poplar 

Trees with scaly buds and caducous stipules. Leaves rather long-petioled, 
broad. Winter buds covered by many scales. Catkins appearing before the 
leaves, in ours pendulous; scales fimbriate or lacerate, falling as soon as re¬ 
leased by the flowering elongation of the catkin. Stamens inserted on the 
surface of a concave disk. Ovary seated on a collar-like disk; style short; 
stigmas 2 to 4, narrow and elongated, or conspicuously dilated. Capsule 2 to 
4-valved. Coma of the small seeds long and conspicuous. (Classical Latin 
name of the Poplar.) 

Stamens 40 to 80. 
Leaves deltoid-orbicular, broader than long, yellowish green, alike on both faces; 

valley streams.1. P. fremontii. 
Leaves longer than broad, ovate, dark green above, rusty or silvery beneath; valley 

and mountain streams.2. P. trichocarpa. 
Stamens 6 to 12 ; leaves round-ovate, 1 to 2 in. long; high mountains. . . .3. P. tremuloides. 
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1. P. fremontii Wats. Fremont Cottonwood. Fig. 297a. Handsome tree 
commonly 40 to 90 ft. high with massive crown, the trunk 1 to 5 ft. in 
diameter; bark white or whitish, on the main trunk 1 to 5 in. thick, roughly 
cracked; branchlets stoutish; leaves bright green, lustrous, triangular or 
roundish in outline, 2 to 4 in. broad, broader than long, the margin crenate 
except at the abruptly short-pointed apex and the truncate or subcordate 
base; scales regularly laciniate-f ringed, shorter than the flowers; stigmas 
3 or 4, roundish; pods ovate, roughish, 4 to 5 lines long, borne on pedicels 
2 lines long; disk 1% to 2 lines broad; seeds copiously provided with long 
white hairs which soon involve the catkin in a soft cottony mass.—Valleys 
and foothills, usually along living streams: Great Valley; Sierra Nevada 
foothills; inner North Coast Ranges but rare; South Coast Ranges; S. Cal.; 
thence e. to N. Mex. Also called Common Cottonwood. Var. pubIscens Sarg. 
Branchlets pubescent.—San Diego and ne. to southern Nev. Var. arizonica 

Jepson n. comb. Branchlets slender; leaves long-pointed.—Mill Creek, San 
Bernardino Mts. (acc. Sargent); Ariz. (P. arizonica Sarg.). Var. mac- 

dougAllii Jepson n. comb. Leaves bluish-green; disk 1y2 lines broad.—Colo¬ 
rado Desert. (P. macdougallii Rose.) 

2. P. trichocarpa T. & G. Black Cottonwood. Fig. 297b. Tree commonly 
30 to 125 ft. high, with a broad head of upright branches; trunk 1 to 3 ft. 

297. Leaves of Populus; a, P. fremontii Wats., x V2 ; b, P. trichocarpa T. & G., 
x x/4 ; c, P. tremuloides Michx., x %. 

in diameter; bark light or dark in color but usually with a yellowish cast, 
longitudinally fissured, the long, narrow and rather smooth-surfaced plates 
separated by cleanly channeled fissures; leaves broadly or narrowly ovate, 
finely serrate, truncate or heart-shaped at base, acute or tapering to a 
point at apex, 2% to 7 (or 11) in. long, lustrous green above, rusty-brown 
beneath when young but at length whitish; stigmas 3, dilated and deeply 
lobed; pod nearly sessile; seeds with long lustrous white hairs.—Along living 
streams and rich bottoms in canons and valleys, mostly 500 to 7500 ft., 
nearly throughout the state in the greater ranges; w. Nev.; n. to Alas. Var. 
ingrata Jepson n. comb. Leaves lanceolate, 2 to 4% in. long, 4 to 10 lines 
broad.—Santa Ana Canon, San Bernardino Mts. (f. ingrata Jepson). 

3. P. tremuloides Michx. Aspen. Fig. 297c. Slender tree with branches 
gracefully pendulous towards the ends, 10 to 60 ft. high, the trunk 3 to 10 
in. in diameter; bark smooth, greenish white, or on old trunks nearly black; 
leaves round-ovate, finely toothed or almost entire, abruptly tipped at apex 
with a short sharp point, 1 to 2 in. long; ovary conical; stigmas 2, very 
thick below, divided above into 2 slender spreading lobes; seeds minute, 
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brownish, bearing long white hairs.—Margins of streams or swampy meadows 
or on rocky drifts, 5000 to 10,000 ft.: Sierra Nevada; not on Mt. Shasta; 
local in Canon Creek, Trinity Mts., and Fish Creek Canon, Mt. San Gorgonio; 
s. to Mex., e. to Rocky Mts., n. to Brit. Am. It has a more extensive distri¬ 
bution than any other North American tree. The wood burns green. 

BETULACEAE. Birch Family 

Deciduous trees or shrubs with alternate simple petioled leaves and 
caducous stipules. Flowers monoecious, in catkins, flowering in late winter 
before the leaves appear. Staminate catkins elongated, pendulous, falling 
after flowering; flowers 3 in the axil of each scale; calyx present. Pistillate 
catkins relatively short; calyx none; ovary 2-celled, one ovule in each cell; 
styles 2. Fruit a 1-celled 1-seeded nutlet. 

Scales of the catkin consisting of a bract and 4 bractlets united, in the woody cone 
obscurely 5-lobed at apex; pistillate catkins developing into oval or ovoid woody 
cones which are drooping or spreading and eventually fall whole; stamens 2, 3 
or 4 (or 1 to 7).1. Alnus. 

Scales of the catkin consisting of a bract and 2 bractlets united, in the fruiting catkin 
plainly 3-lobed at apex; pistillate catkins solitary, cylindrical and erect in fruit, 
falling to pieces when mature; stamens 2.2. Betula 

1. ALNUS Hill. Alder 

Catkins 2 to 8 in a cluster, usually borne on a forked peduncle, sometimes 
sessile. Scales consisting of a bract and 4 bractlets united. Staminate cat¬ 
kins pendulous; calyx 4 (5 or 6)-parted; stamens 1 to 6. Pistillate catkins 
erect, spike-like, ripening into woody cones, the scales persistent on the axis; 
flowers 2 in the axil of each scale. Cones spreading or pendulous when 
mature. Nutlet with a narrow acute margin. (The Latin name.) 

Catkins appearing in the early autumn as rather conspicuous naked buds and flowering 
in the late winter or early spring before the leaves appear; peduncles of the 
pistillate catkins naked, their branches % in. long or less; stamens 1 to 4. 

Trees 30 to 80 ft. high; mostly of low altitudes. 
Leaf-margin plane, with small scattered glandular teeth; bracts of staminate 

catkin obtuse; stamens 2, sometimes 3, 1, or 4.1. A. rhombifolia. 
Leaf-margin coarsely toothed, the entire margin with a narrow underturned edge; 

bracts of staminate catkin acute or acutish; stamens 4, rarely 3. 
2. A. rubra. 

Shrubs 8 to 15 ft. high; leaf-margin coarsely toothed and again finely toothed; stamens 
4 or 2; high montane.3. A. tenuifolia. 

Catkins appearing in the spring from scaly buds at the same time as the leaves; peduncles 
of the pistillate catkins leafy (at least at base), their branches % to 1 in. long; 
stamens 5 or 6; leaf-margin sharply or laciniately toothed; high montane shrub. . 

1. A. rhombifolia Nutt. White Alder. Tree 30 
to 115 ft. high; bark whitish or gray-brown; 
leaves oblong-ovate or -rhombic, tapering more or 
less to base and apex, 2 to 4 in. long; cones ovoid, 5 
to 9 lines long.—Banks of rivers and living streams: 
Coastal S. Cal.; Sierra Nevada canons; Great Val¬ 
ley; Coast Ranges except in the narrow coast strip 
occupied by Red Alder; n. to Wash. 

2. A. rubra Bong. Red Alder. Fig. 298. Tree 30 

to 90 ft. high; bark very white or white-mottled; 
leaves 2 to 6 in. long, elliptic ovate, often rusty be¬ 
neath, the coarse teeth again finely toothed; cones 
oblong-ovoid, % to 1% in. long.—Deep cool canons 
or moist flats along the coast: Santa Inez Mts. to 
Del Norte Co.; n. to Alas. Abundant from Marin Co. 
to Humboldt Co., where it forms pure groves of 
singular beauty in marshy bottoms near the sea. 
Also called Oregon Alder. 

3. A. tenuifolia Nutt. Mountain Alder. Shrub 
or small tree, 8 to 14 ft. high; leaves roundish to 
ovate, thickish, at base truncately rounded (or even 
subcordate) to cuneate, coarsely toothed and again 
finely serrate, 1 to 3 in. long; staminate catkins 3 or 

298. Alnus rubra Bong.; 
a, fl. branchlet; b, cluster 
of winter “cones.” x bi. 
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4 in a cluster, 3 in. long; pistillate catkins 3 to 8 in a cluster, sessile or with 
peduncles almost 2 lines long; cones small, 3 to 7 lines long.—Thickets on 
wet hillsides or in moist hollows, 5000 to 7000 ft.: Sierra Nevada from Lake 
Tahoe to Mt. Shasta, thence w. to Trinity Summit and the Siskiyous; n. to 
Yukon Terr., e. to Rocky Mts.; also in L. Cal. 

4. A. viridis DC. var. sinuata Regel. Thin-leaf Alder. Slender shrub 6 to 
10 ft. high; leaves broadly ovate, thin, gummy when young, bright green, 
unequally and sharply or laciniately toothed, 2% to 3 in. long; catkins ap¬ 
pearing in spring at the same time as the leaves, the peduncles of the pis¬ 
tillate leafy at base, their branches % to 1 in. long; stamens exceeding the 
sepals, the filaments long.—High montane, 6500 to 7000 ft.: Trinity Summit 
to Mt. Shasta; n. to Alas.; Siberia. 

2. BETULA L. Birch 

Scales of the catkins consisting of a bract and 2 bractlets united. Flowers 
3 in each axil or sometimes 2 in the pistillate catkin. Staminate catkins 1 to 
3 in a cluster, sessile or short-peduncled, pendulous; calyx 4 (or 2)-lobed; 
stamens 2, each filament with 2 distinct anther-cells. Pistillate catkins soli¬ 
tary on the peduncle and erect. Cones erect, long and slender, the scales 
falling away from the axis (on the tree) when the fruit is mature. Nutlet 
seed-like, with a broad thin wing. (Latin name of the birch.) 

Leaves 1 to 2 in. long; lobes of bracts broad, usually parallel, acutish.1. 2?. fontinalis. 
Leaves ^ to 1 in. long; lobes of bracts narrow, divergent, obtusish.2. B. glandulosa. 

1. B. fontinalis Sarg. Water Birch. Slender tree 10 to 25 ft. high with 
red-brown smooth bark; leaves round-ovate, sharply serrate, mostly acute 
at apex, almost or quite glabrous, 1 to 2 in. long; petioles 4 to 5 lines long; 
staminate catkins 2 to 2% in. long; pistillate catkins 1% in. long in fruit, 
3 or 4 lines in diameter.—Canon streams, 2500 to 8000 ft., Sierra Nevada 
from Bubbs Creek and Inyo Co. to Mt. Shasta, thence w. to Humboldt Co.; 
n. to B. C. (B. occidentalis Jepson.) Yar. inopina Jepson n. comb. Branch- 
lets rather densely hairy; fruiting catkins 1 in. long.—Sw. Siskiyou Co. 
(B. occidentalis f. inopina Jepson.). 

2. B. glandulosa Michx. Scrub Birch. Shrub 1 to 4 ft. high with glandular- 
warty twigs; leaves roundish, serrate except at base, % to 1 in. long; stami¬ 
nate catkins commonly solitary; pistillate catkins 4 to 9 lines long.—High 
montane, Lassen and Modoc Cos.; n. to arctic circle. 

CORYLACEAE. Hazel Family 

Shrubs or bushes with alternate 
simple leaves. Staminate catkins pen¬ 
dent, worm-like, from scaly buds; 
staminate flowers solitary in the axil 
of each scale, without perianth; sta¬ 
mens (in ours) seemingly 8, really 4, 
each anther cell and its stalk repre¬ 
senting the half of a forked filament. 
Pistillate catkins reduced to small 
clusters set in scaly buds; pistillate 
flowers 2 to each scale, each flower 
with 2 minute laciniate-fringed 
bractlets; perianth minute, adnate to 
the 2-celled ovary and without limb; 
style short; stigmas slender, elon¬ 
gated. Bractlets in fruit much en¬ 
larged, forming a foliaceous involu¬ 
cre about the nut. 

1. CORYLUS L. Hazel 

Leaves broad, thin, serrulate or in¬ 
cised. Flowers appearing before the 
leaves. Involucre tubular. (Ancient 
Greek name.) 
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1. C. rostrata Ait. var. californica A. DC. California Hazel. Fig. 299. 
Commonly 6 to 10 (rarely 20) ft. high; leaves obovate to roundish, rounded 
at apex or shortly acute, sometimes obscurely 3-lobed above the middle, short- 
villous beneath (velvety to the touch), iy2 to 4 in. long; involucre at base 
sometimes densely, sometimes sparingly hispid or almost glabrous, prolonged 
beyond the nut into a laciniately fringed tube % to 1% in. long; nut ovoid, 
bony, 6 lines long.—Along streams in cool canons or on moist slopes: Coast 
Eanges, 20 to 2500 ft., from the Santa Cruz Mts. and Napa Co. to Humboldt 
Co. and Del Norte Co.; Sierra Nevada, 2500 to 6000 ft. from the Kaweah 
Eiver to Yosemite and Mt. Shasta; n. to B. C. Not as yet seen in Yaca Mts., 
inner South Coast Eange or Santa Lucia Mts. (C. californica Eose.) Var. 
tracyi Jepson n. var. Leaves subglabrous beneath or sparingly pubescent 
(not velvety); involucral tube (beyond nut) very short, 2 to 4 (rarely 8) 
lines long.—Humboldt Co. (Grouse Mt., Tracy 4842, type) to Siskiyou Co. 
and s. in the Sierra Nevada. 

FAGACEAE. Oak Family 

Trees or shrubs with alternate simple leaves and promptly deciduous 
stipules. Flowers monoecious, apetalous, appearing with the leaves in the 
deciduous kinds. Staminate flowers in catkins; calyx parted into several 
lobes; stamens 4 to 12. Pistillate flowers 1 to 3 in an involucre of imbricated 
scales, the involucres solitary or few in extremely reduced or short catkins, 
or sometimes 1 or 2 at base of staminate catkins; ovary adherent to the 
calyx, 3-celled, 6-ovuled, only one ovule maturing, the remaining ovules and 
the other two cells abortive. Fruit a nut borne singly in a scaly cup or 1 to 3 
in a spiny bur. 

Fruit an acorn; catkins simple. 
Catkins unisexual, the staminate drooping.1. Queecus. 
Catkins erect, all with staminate flowers, pistillate flowers at base of some of them. . . 

2. Lithooaepus. 
Fruit a spiny bur; catkins erect, often branching, unisexual, or with pistillate flowers at 

base of some of the staminate catkins.3. Castanopsis. 

1. QUEECUS L. Oak 

Trees or shrubs of slow growth, hard wood and usually contorted branches. 
Flowers greenish or yellowish. Staminate catkins pendulous, one or several 
from the lowest axils of the season’s shoot. Pistillate flowers borne in the 
upper axils of the season’s shoot, the ovary with 3 to 5 styles or stigmas. 
Fruit an acorn, the nut set in a scaly cup. Abortive ovules often discernible 
in the ripe or nearly ripe acorn. (Latin name of the oak.) 

A. White Oaks.—Bark commonly white or whitish, wood light-colored; 
stamens mostly 6 to 9; stigmas sessile or nearly so; abortive ovules 
mostly towards base of nut. 

1. Acorns maturing the first autumn; nut glabrous on the inner surface. 

Deciduous species. 
Branchlets pendulous; acorn cups deep, the nut long and slender; leaves pinnately 

parted with coarsely 2 to 3-toothed lobes; trunk bark dark brown, deeply 
cuboid-checked; valleys.1. Q. lobata. 

Branchlets not pendulous; acorn cups shallow; trunk bark white, shallowly checked 
but smoothish. 

Leaves dark lustrous green above, rusty or pale beneath, 5 to 7-parted; nut sub- 
giobose or obiong-cylindric; mossy trees; mainly North Coast Ranges. . 

2. Q. garryana. 
Leaves bluish green above, pale beneath, oblong, coarsely toothed or entire; nut 

oval, often swollen at or below middle; interior dry foothills. 
3. Q. douglasii. 

Evergreen species. 
Small tree; leaves blue-green, oblong, mainly entire; nut subcylindric; S. Cal. 

4. Q. engelmannii. 
Shrubs; cups saucer-shaped. 

Branches rigid; leaves % to 1 in. long; chaparral areas. 
Leaves brittle, plane, light green, oblong, spiny-dentate or entire; nuts oval 

to cylindric, blunt or pointed....5. Q. dumosa. 
Leaves tougher, dark green, convex above, regularly dentate; nuts short 

cylindric or subglobose, very obtuse.6. Q. durata. 
Branches slender, pliable; leaves 3 to 4*4 in. long, strongly parallel-nerved, 

toothed, chestnut-like; local in Siskiyous and vicinity. .7. Q. sadleriana. 
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2. Acorns maturing the second autumn; nut tomentose or hairy within. 

Trees; acorn cup usually very large and thick. 
Leaves 2 to 3 V2 in. long, dense woolly when young, with prominent regular parallel 

nerves; islands off south coast.8. Q. tomentella. 
Leaves commonly 1 to 2 in. long, entire or spinose-toothed, dull green above, lead- 

color beneath or with a golden fuzz when young; cup typically like a yellow 
turban; mts.9. Q. chrysolepis. 

Shrubs; acorn cup sub-turbinate or low bowl-shaped, thin; leaves % to 1V2 in. long. 
Branches slender and pliable, forming broom-like tufts at top of stems; leaves mostly 

entire, no golden fuzz; high montane.10. Q. vaccinifolia. 
Branches rigid, spreading; leaves dentate-prickly, olivaceous above, pale beneath; 

S. and L. Cal.11. Q. palmeri. 

B. Black Oaks.—Bark dark or black, wood dark or reddish; stamens 4 to 6; 
stigmas on long styles; abortive ovules mostly towards top of nut; nut 
tomentose within. 

Acorns maturing the first autumn; nut slender-ovate; leaves roundish or elliptic, convex 
above; coast valleys and hills.12. Q. agrifolia. 

Acorns maturing the second autumn. 
Leaves oblong, obtuse or tapering to the acute apex, plane, pale yellowish below; nut 

slender ovate, often streaked longitudinally; interior valleys and hills. 
13. Q. wislizenii. 

Leaves pinnately parted or toothed, always bristle-tipped; nut oblong, obtuse; mts. 
Deciduous tree; leaf divisions generally coarsely toothed; common. 

14. Q. helloggii. 
Semi-evergreen tree; leaf divisions smaller, generally entire; rare. 

15. Q. morehus. 

1. Q. lobata Nee. Valley Oak. Fig. 300. Graceful tree, commonly 40 to 
125 ft. tall; trunk 2 to 10 ft. in diameter; bark thick, cuboid-checked; leaves 
3 to 4 (rarely 6) in. long, 2 to 3 in. 
broad, green above, paler beneath, 
yellow-veined, parted to the middle or 
nearly to the midrib into 3 to 5 pairs 
of lobes; lobes most commonly broad¬ 
ened towards the end, less frequently 
pointed, coarsely 2 or 3-toothed at apex 
or sometimes entire; cup drab-brown, 
deeply hemispherical, very warty, % 
to % in. deep; nut long conical, at first 
bright green, later mahogany or 
chestnut-brown, l1/^ to 2% in. long, % 
to % in. in diameter.—Rich soils of 
the Sacramento and San Joaquin val¬ 
leys, Sierra foothills and Coast Range 
valleys, but not in valleys facing the 
sea; s. to San Fernando Valley. The 
most characteristic tree of well- 
watered valley floors, the round-topped 
crown typically broader than high, its 
spreading branches finally ending in 
long cord-like branchlets which some¬ 
times sweep the ground (whence 
‘1 Weeping Oak”). Called Water Oak, 
White Oak and Mush Oak by settlers 
and Roble by the Spanish-Californians. 
Var. wAlteri Jepson. Leaves round¬ 
ish in outline, sinuses very narrow; 
nuts very thick.—Kaweah River basin 
2700 to 4000 ft. Var. turbinata Jep¬ 
son. Leaves large and thicker than in the species; nuts turbinate.—Little 
Lake Valley, Mendocino Co. Var. argillarum Jepson n. comb. Pendulous 
branchlets mostly none; bark smoother, often whitish; leaves deeply and 
narrowly lobed, often persistent through the winter.—Clay hills, w. Solano 
Co- (f- argillarum Jepson). Var. insperata Jepson n. comb. Leaves narrow 
(% to I14 in. wide); cups shallow, strongly tuberculate; nuts smaller thaD 
in the species.—Kaweah River foothills, (f. insperata Jepson). 

300. Quercus lobata Nee; a, leaf 
x V2 ; b, acorn x 1. 
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301. Quercus garryana Dougl.; a, leaf x V2 ; b, acorn x 1. 

2. Q. garryana Dougl. 
Oregon Oak. Fig. 301. 
Round-headed tree 25 to 
55 ft. high, the trunk 
bark white, thin, superfi¬ 
cially checked into small 
squarish scales; leaves 3 
to 4 (or 6) in. long, 1% 
to 4% in. wide, dark 
lustrous green and nearly 
glabrous above, rusty or 
pale, finely pubescent 
and yellow-veined be¬ 
neath, leathery in tex¬ 
ture andpinnately parted 
into 5 to 7 (rarely 9) 
lobes with mostly deep 
and often acute sinuses; 
lobes entire or with 2 or 
3 coarse rounded un¬ 
equal teeth; cup very 
shallow, 6 to 9 lines 
broad, with tuberculate 
scales; nut bulging be¬ 
yond the small cup, 
typically subglobose but 

varying to obovoid or subcylindric, although always rounded at apex, % to 
1 in. long, % to % in. thick, its surface polished and shining.—Rich mt. 
slopes: Santa Cruz Mts. and Mt. 
Tamalpais to Mendocino and Hum¬ 
boldt Cos.; far n. to B. C. Wood used 
for shipbuilding and interior finish 
in Oregon. Also called Garry Oak 
and Post Oak. Var. breweri Jepson. 
Brewer Oak. Scrub form; leaves 1 to 
2 in. long.—High altitudes from the 
Yollo Bolly Mts. to the Siskiyou Mts. 
Var. semota Jepson. Kaweah Oak. 
Shrub; leaves 3 to 4 in. long.—Chap¬ 
arral belt of the s. Sierra Nevada. 

3. Q. douglasii H. & A. Blue Oak. 
Fig. 302. Tree 20 to 60 ft. high, the C 

white trunk bark shallowly checked 
into small thin scales, this character¬ 
istic roughness extending well out 
to the smaller branches; leaves minutely pubescent, bluish green above, 

pale beneath, 1 to 3 in. long, % to 3 in. wide, 
mostly oblong to obovate, entire, or coarsely and 
often unequally few-toothed, or shallowly lobed; 
cup 4 to 6 lines broad, of less diameter than the 
nut and very shallow, the scales developing small 
wart-like processes; nut % to l1/? in. long, 6 to 10 
lines thick, dark or light brown, oval in outline 
but variable, often much swollen just below or at 
the middle or only on one side, or again narrow 
and tapering to apex.—Dry or rocky foothills, 
common, forming open stands: Sierra Nevada 
foothills; inner Coast Ranges; approaching the 
ocean only in Monterey Co., where the Redwood 

303. Quercus engelmannii Belt is narrowest. Often called Mountain Oak and 
Lrreene ; a, acorn x 1; __ , ,, _ 

b, leaf x y2. Iron Oak by settlers. 

302. Quercus douglasii H. & A.; 
a, b, leaves x % ; c, acorn x 1. 
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4. Q. engelmannii Greene. Mesa Oak. Fig. 303. Spreading or round- 
crowned tree 15 to 50 ft. high with trunk % to 3 ft. in diameter; leaves blue- 
green, oblong, obtuse, entire or sometimes toothed, % to 3 (most commonly 
1x/4 to 1%) in. long, % to 1 in. wide; acorns ripe in first autumn; cup % in. 
broad, shallow or sometimes bowl-shaped, with warty scales, inclosing nearly 
y2 the nut which is subcylindrical, y2 in. long and about as thick, or 1 in. 
long, relatively less thick and sometimes acute.—Coastal S. Cal.: foothills 
of the San Gabriel Mts. near Pasadena; mts. of San Diego Co. in a zone about 
15 to 40 miles back of the sea; s. to L. Cal. 

5. Q. dumosa Nutt. Scrub Oak. Fig. 304. Shrub 2 to 8 ft. high, with 
tough rigid branches and branchlets; leaves typically oblong to elliptic or 
roundish, entire or more commonly irregularly 
spinose-serrate, or sinuate-lobed with sharply cut 
or angular sinuses, % to 1 in. long; cup shallowly 
or deeply saucer-shaped to turbinate, 5 to 8 lines 
broad, 2 to 5 lines deep, often rusty, the scales 
tuberculate, sometimes so regularly as to suggest 
a quilted cushion; nut oval to cylindric, rounded 
or pointed at apex, % to 1% in. long.—Common 
chaparral shrub in the mts. of S. Cal., ranging 
northw. through both the Coast Ranges and 
Sierra Nevada, more or less abundant in the 
middle and southerly parts of those ranges, rarer 304. Quercus 
in the north. It is highly variable in leaf texture a’ acorn 1 
and outline and in acorn character, both of cup and nut. Var. turbinella 

Jepson. Grey Oak. Leaves pale, brittle; cups small, turbinate; nuts slender, 
pointed.—San Carlos Range, s. to L. Cal. Var. alvordiAna Jepson. Leaves 
similar to var. turbinella; nuts slender, very long (1% in.).—Inner South 
Coast Range from the San Carlos Range to the San Emigdio Mts. Var. 
elegAntula Jepson n. comb. Shrub 10 to 15 ft. high; leaves narrow, regu¬ 
larly and mostly sharply toothed from base to apex, but variable.—S. Cal. 
(Monrovia; Fallbrook). (Q. macdonaldii var. elegantula Greene.) Var. 
macdonaldii Jepson n. comb. Small tree 15 to 35 (or 50) ft. high; leaves 
oblong to spatulate-oblong, 1% to 2% in. long, sharply but not deeply lobed 
and mostly above the base.—Santa Cruz Isl.; Santa Catalina Isl. (Q. mac¬ 
donaldii Greene.) 

6. Q. durata Jepson. Leather Oak. Low spreading shrub with rigid 
branches, 2 to 5 ft. high; younger branches and leaves densely tomentose; 
leaves oval, dentate with prickly equal teeth, above convex, the margin more 
or less revolute; cup bowl-shaped, 8 to 9 lines broad, 4 to 5 lines high, the 
scales tuberculate; nut short, thick, cylindric, rounded at apex, 7 to 9 lines 
long.—Monterey Co. to Napa Co. 

7. Q. sadleriana R. Br. Campst. Deer Oak. Shrub mostly 2 or 3 but even 
8 ft. high with several stems from the base; leaves persistent through the 
winter and until after the new leaves appear in the next summer, oblong- 
ovate, 3 to 4y2 in. long, the lateral nerves prominent, regular and parallel; 
stipules oblanceolate, y2 to % in. long, fur-like on account of their dense 
covering of rusty hairs and persisting as long or even longer than the leaves; 
acorns ripe in first autumn; cup inclosing about % of the nut which is oval 
and about % in. long.—High montane, 5000 to 7000 ft.: Trinity Summit to 
the Siskiyou Mts.; sw. Ore. Most restricted in range of any Californian oak. 

8. Q. tomentella Engelm. Island Oak. Round-headed tree 25 to 40 ft. 
high; leaves elliptic to oblong, tomentose or glabrate and light green above 
in age, strongly parallel-nerved beneath, 2 to 3y2 in. long; cup 1 to 1 y2 in. 
wide, y2 to % in. deep, its scales imbedded in a dense tomentum but the tips 
free; nut subglobose, bluntish, 1 in. long.—Santa Cruz, Santa Rosa, Santa 
Catalina and San Clemente islands of the Santa Barbara group; also Guada- 
loupe Isl. It is a strictly insular species. 

9. Q. chrysolepis Liebm. Maul Oak. Canon Oak. Fig. 305a, c, d. Tree 20 
to 60 ft. high with roundish or often spreading crown; trunk bark whitish, 
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rather smooth; 
leaves 1 to 2 
(sometimes even 
4 ) in. long, 
thick, green 
above, yellow be¬ 
neath with a fine 
fuzz or powder, 
or eventually 
lead-color or dull 
white, ovate or 
oblong - ovate, 
acute at apex, 
entire, or with 
entire and 
toothed leaves 
frequently found 
on the same 
twig; typical cup 
thick and round- 
edged with a fine 
fuzzy or felt-like 
tomentum con¬ 
cealing the 
scales, the whole 
suggesting a yel¬ 
low turban; nut 
ovate, globose, 
or cylindric, 
rounded at apex 
or sharply point¬ 
ed, 1 to 1% in. 
long, % to 1 in. 
thick. — Moun- 
t a i n ridges, 
slopes and 
canons almost 
throughout Cal., 
extremely vari¬ 
able in habit and 
in the acorns. It 
has a wider distribution and grows under more varied conditions than any 
other species of this family in Cal., but does not occur in the foothills. Called 
also Goldcup Oak, Mountain Live Oak, White Live Oak, Pin Oak and Hickory 
Oak. It furnishes the most valuable wood amongst our species, being strong, 
tough and close-grained. Var. nAna Jepson n. comb. Fig. 305b. Leaves 
ovate, acute, small (% to l1^ in. ]ong).—Scrub form in the chaparral, (f. 
nana Jepson.) Var. hans^nii Jepson n. comb. Fig. 305e. 
Low tree; nut slender-cylindric.—Amador Co. (f. han- 
senii Jepson.) Var. grAndis Jepson n. comb. Fig. 305f. 

Tree 60 to 110 ft., high, usually with very tall trunks; 
cup rather thin, the pubescence thin, not concealing the 
scales.—Deep canons, Mendocino Co. (f. grandis Jepson.) 
Var. pIsndula Jepson n. comb. Branchlets pendulous; 
leaves oblong- to broad-lanceolate, deep shining green 
above.—Upper San Benito Biver. (f. pendula Jepson.) 

10. Q. vaccinifolia Engelm. Huckleberry Oak. Fig. 
306. Low evergreen shrub; branches slender and pliable, 
forming broom-like tufts at top of stems; leaves very 

small, mostly entire, no golden fuzz; acorn-cup thin; nut 3ntfoha^^elrn0,01 
globose-ovate, 4 to 6 lines long.—High montane, 5000 to leaf; b, acorn, x’l. 

305. Quercus chrysolepis Liebm.; a, c, typical leaves; d, acorn; b, 
var. nana Jepson, leaf; e, var. hansenii Jepson, acorn; /, var. 

grandis Jepson, acorn, x 1. 
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10,000 ft., often gregarious: Sierra Nevada; Trinity Mts. to the Siskiyou 
Mts. 

11. Q. palmeri Engelm. Palmer Oak. Rigidly branched shrub 5 to 15 ft. 
high; leaves typically elliptic to roundish ovate or nearly orbicular, wavy- 
spinose, % to 1% in. long, undulate, coriaceous and stiff, olivaceous above, 
pale or whitish beneath; young leaves sparingly pubescent on the upper 
surface and with a dense but thin yellowish or later white felt on the lower 
surface; cup thinnish, subturbinate but shallow, 5 to 7 lines broad, 3 to 5 
lines deep; nut ovate, % to 1 in. long, the shell tomentose within; seed-leaves 
purple, separable.—Mts. of S. Cal. from the Santa Rosa Mts. to Jacumba; 
s. to L. Cal. 

307. Quercus agrifolia Nee; 
a, leaf; b, acorn, x 1. 

12. Q. agrifolia Nee. Coast Live Oak. Fig. 
307. Low broad-headed tree 20 to 70 ft. high; 
trunk bark smooth and beech-like or irregu¬ 
larly fissured; leaves roundish, elliptic, some¬ 
times ovate or oblong, usually with spine- 
tipped teeth or sometimes entire, commonly 
1 or 2 in. long but varying from % to 4 in., 
usually convex above; cup broadly turbinate, 
4 to 7 lines deep, usually embracing only the 
base of the nut; nut slender, pointed, 1 to l1^ 
in. long, 5 to 7 lines thick.—Abundant on rich 
valley floors, rocky hills and steep canon 
sides from cismontane S. Cal. through the 
Coast Ranges as far north as Mt. Diablo and 
Napa and Sonoma Cos. Also L. Cal. Yar. 
frutescens Engelm. Scrub form in the chapar¬ 
ral, 3 to 6 ft. high.—Berkeley Hills and else¬ 
where. 

13. Q. wislizenii A. DC. Interior Live Oak. Fig. 308. Round-headed tree 
most commonly 30 to 75 ft. high; trunk 1 to 3 ft. in diameter with a thick 
brittle bark which is very smooth or sometimes roughly fissured; leaves 
typically oblong (varying to ellip¬ 
tic, ovate or ovate-lanceolate), 
either tapering to apex or rounded, 
1 to 2y2 (or 4%) in. long, glabrous, 
green and shining above, pale yel¬ 
lowish green below, the margin en¬ 
tire or spiny-toothed; cup deeply 
cup-shaped to hemispherical, em¬ 
bracing % to % the nut, 6 to 7 
lines broad, its scales thin, red- 
brown; nut cylindric and tapering 
to the apex or conical, often longi¬ 
tudinally banded with dark lines 
converging at the summit, 1% to 
1% in. long.—Hill slopes or moist 
valley levels, 200 to 5000 ft.: Great 
Valley; Sierra Nevada foothills 
from Kern Co. to Shasta Co., thence 308- Qu?rcus wislizenii A. 

s. m the inner Coast Ranges to the 
Vaca Mts. and to Ukiah Valley. Var. frutescens Engelm. Scrub form in 
the chaparral usually 4 to 6 ft. high; branchlets very rigid; leaves small, 
thick.—Coast Range summits and ridges w. to the ocean and s. to S. Cal. 
and L. Cal. Var. extima Jepson n. comb. Acorns very small, the nut 8 to 9 
lines long, 3 lines thick.—Kaweah River, 4000 ft. (f. extima Jepson.) 

14. Q. kelloggii Newb. California Black Oak. Fig. 309. Graceful tree 
with broad rounded crown, 30 to 80 ft. high; trunk bark dark, checked into 
small plates; leaves deeply and mostly sinuately parted, with about 3 lobes 
on each side ending in 1 to 3 or more coarse bristle-tipped teeth, lustrous 
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green above, lighter 
beneath, often white 
with a fine tomentum 
when young, 4 to 10 
in. long, 2y2 to 6 in. 
wide; cup large, x/2 to 
1 in. deep, % to 1 % 
in. broad, its scales 
thin, with a mem¬ 
branous and some¬ 
times ragged margin; 
nut oblong, rounded 
at apex, deeply set in 
the cup, 1 to iy± in. 
long and % in. thick, 
covered at first with 
a fine fuzz. — Moun¬ 
tain slopes and grav¬ 
elly valleys, 1500 to 
6500 ft., or sometimes 
ascending to 8000 ft. 
or descending to 200 
ft.: high mts. of S. 
Cal.; Sierra Nevada; 
Coast Eanges, but 
not near the sea; n. 
to southwestern Ore. 

309. Quercus kelloggii Newb.; a, leaf x % ; b, acorn x 1. Q* HlorehllS Kell. 
Oracle Oak. Tree 25 

to 50 ft. high; leaves oblong to elliptic, 2y2 to 4 in. long, sinuately but rather 
shallowly lobed, the lobes pointing upward and spinose-tipped; cups similar 
to those of Q. wislizenii or more cup-shaped; nuts cylindric, about 1 in. long, 
6 to 7 lines thick, mi¬ 
nutely pubescent.—Oc¬ 
curring only at scat¬ 
tered stations, the in¬ 
dividuals usually few, 
200 to about 5000 ft.: 
Sierra Nevada from 
Eldorado to Tulare 
Co.; Coast Panges from 
Trinity Co. to Alameda 
Co.; San Bernardino 
Mts. 

2. LITHOCARPUS Bl. 

Tan Oak 

Trees or shrubs with 
evergreen leaves and 
erect catkins. Stami- 
nate flowers one in a 
place, densely disposed 
in elongated simple 
erect catkins; stamens 
8 to 10, four times as 
long as the 5-parted 
calyx. Pistillate flow¬ 
ers 1 in an involucre 
the involucres few at 
the base of some of the 
staminate catkins ; 

310. Lithocarpus densiflora Rehd.; a, fl. branchlet 
x y± ; b, acorn x 1. 
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calyx often with rudimentary stamens; ovary 3-celled. Fruit an acorn, the 
cup with slender spreading scales. (Greek lithos, rock, and karpos, fruit, 
referring to the acorn.) 

1. L. densiflora (H. & A.) Eehd. Tan Oak. Fig. 310. Large tree 50 to 150 
ft. high; leaves oblong, acute, strongly parallel-nerved beneath, the nerves 
ending in the teeth of the margin, 2% to 4y2 in. long, 1 to 1% in. wide; 
catkins slender, 2 to 4 in. long; acorns ripe in second autumn; cup % to 1% 

in. broad; nut globose or short thick cylindric, 1 to iy2 in. long, covered 
with a deciduous close woolly coat.—Fertile mt. slopes and ridges, Santa 
Ynez Mts. to Siskiyou Co., thence s. to Mariposa Co. It is associated with 
the Eedwood, or in Mendocino and Humboldt Cos. it becomes most highly 
developed in the “Bald Hills’’ country just inside the Eedwood Belt. 
(Pasania densiflora H. & A.) Yar echInoIdes Abrams. Scrub Tan Oak. Low 
shrub 1 to 10 ft. high, its thick leaves 1 to 2 in. long, entire, and with in¬ 
conspicuous nerves.—Siskiyou region. 

3. CASTANOPSIS Spach. Chinquapin 

Trees or shrubs with evergreen leaves and branchlets lengthening by a 
terminal bud. Catkins slender, erect. Staminate flowers in clusters of 3, dis¬ 
posed on elongated sometimes branching catkins; calyx 5 or 6-parted; sta¬ 
mens 6 to 12; ovary rudiment present. Pistillate flowers 1 to 3 in an in¬ 
volucre, the involucres on shorter catkins or sometimes scattered at the base 
of the staminate catkins; calyx 6-cleft with abortive stamens on its lobes; 
ovary 3-celled with 2 ovules in each cell; styles 3. Fruit maturing in the 
second season, the spiny involucre inclosing 1 to 3 nuts. Nuts ovoid or 
globose, more or less angled, usually 1-seeded. (Greek kastanea, chestnut, 
and opis, resemblance.) 

Tree with thick rough hark, less commonly a shrub; leaves 21/£ to 514 in. long, usually 
long-pointed.1. O. chrysophylla. 

Shrub, low and spreading, with thin bark; leaves 1 !4 to 3 in. long, usually obtuse. 
2. O. sempervirens. 

1. C. chrysophylla A. DC. Giant Chinquapin. Tree 50 to 115 ft. high 
with the very thick trunk bark broken into longitudinal furrows; leaves 
oblong, tapering to base and also to apex (commonly abruptly long-pointed), 
entire, dark green on the upper surface, at first golden with a fine tomentum 
below, later light olive-yellow, 2y2 to 5y2 in. long, % to 1% in. wide, the 
nerves straightish, forking 
well inside the margins; 
burs chestnut-like, irregu¬ 
larly 4-valved, containing 1 
or sometimes 2 subtriangular 
nuts 4 or 5 lines long with 
hard shell and sweet kernel. 
—Mendocino and Humboldt 
Cos.; n. to Ore. Yar. mInor 

Benth. Golden Chinquapin. 
Fig. 311. Shrub 3 to 15 ft. 
high; leaves trough-like 
(partly folded along the mid¬ 
rib), very golden below, 2 to 
3 in. long. — Eocky ridges 
and slopes: Monterey to 
Humboldt Co., mostly near 
the coast. 

2. C. sempervirens Dudley. 
Bush Chinquapin. Spreading 
shrub 1 to 8 ft. high with 
smooth brown bark; leaves 
mostly plane, oblong, acutish 
at base, acute or obtuse at 
apex, or sometimes tapering 

311. Castanopsis chrysophylla var. minor Benth.; 
fl. branchlet x V2. 
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upwards from near the base and therefore lanceolate-oblong, iy2 to 3 in. 
long and 5 to 11 lines wide.—Dry mt. slopes or rocky ridges; high mts. of 
S. Cal. and Sierra Nevada, 3000 to 8000 ft.; Coast Eanges, 1500 to 4000 ft., 
but not near the sea. 

JUGLANDACEAE. Walnut Family 

Deciduous trees with pinnately compound leaves without stipules. Flowers 
monoecious, appearing after the leaves. Staminate flowers numerous in 
pendulous lateral catkins. Pistillate flowers few on short erect terminal cat¬ 
kins. Ovary 1 to 3-celled, inferior. Fruit a nut with a dry husk; seed one, 
deeply 2-lobed. 

1. JUGLANS L. Walnut 

Bark strong-scented. Branchlets hollow, divided into little chambers by 
pithy partitions. Buds nearly naked. Staminate flower with an irregularly 
3 to 6-lobed calyx and numerous stamens. Pistillate flower with a 4-lobed 
calyx. Seed so lobed as to fit the irregularities of the nut. (Latin Jovis, 
Jupiter, and glans, nut.) 

Leaflets lanceolate; fruits IV2 to 1% in. in diameter, the nuts smoothish. . . .1. J. hindsii. 
Leaflets oblong-ovate to oblong-lanceolate; fruits % to 1 (or 1^4) in. in diameter, the 

nuts with longitudinal channels.2. J. californica. 

1. J. hindsii Jepson. California Black Walnut. Tree 30 to 60 ft. high 
with erect unbranched trunk 10 to 40 ft. high; crown usually as high as 
broad; leaflets (2y2 or) 3 to 5 in. long.—Central California, on old Indian 
camp-sites: Walnut Creek; Walnut Grove; Napa Eange above Wooden 
Valley; Gordon Valley. 

2. J. calif ornica Wats. Southern California Black Walnut. Shrub or 
tree, the stems several from the base or the stem low-branching, forming a 
wide-spreading crown, much broader than high; leaflets 1% to 2y2 in. long.— 
Coastal S. Cal. from Santa Barbara Co. to the Santa Ana Mts. and e. to the 
foothill canons of the San Bernardino Mts. (south slope). 

MYRICACEAE. Sweet-gale Family 

Shrubs or small trees. Leaves simple, alternate, fragrant, resinous-dotted, 
without stipules. Flowers in oblong or cylindrical catkins, unisexual, soli¬ 
tary (or sometimes 2) and sessile in the axils of scaly bracts; perianth none. 
Staminate flower with 4 to 16 stamens; pistillate flower surrounded at base 
by 2 to 4 small bractlets; ovary superior, 1-celled, 1-ovuled; stigmas 1 to 4, 
filiform, sessile. Fruit a nutlet. Seed without endosperm. 

1. MYRICA L. Wax Myrtle 

The only genus. (Greek murike, the ancient name of the Tamarisk.) 

Evergreen; staminate and pistillate flowers on same shrub; Coast Ranges. 1. If. calif ornica. 
Deciduous; staminate and pistillate flowers on different shrubs; Sierra Nevada. 

2. M. hartwegii. 

1. M. californica Cham. Wax Myrtle. Thickly branched shrub or small 
tree, 8 to 30 ft. high; leaves thickish, dark green, glossy, oblong, or oblanceo- 
late-oblong, tapering above to an acute apex, narrowed below to a petiole, 
2% to 5 in. long, remotely serrate or almost entire; catkins 2 to 9 (or 12) 
lines long, the pistillate in the upper, the staminate in the lower, axils; 
catkins with pistillate flowers above and staminate at base often occur 
between; stamens 5 to 16, united by their filaments into a cluster longer 
than the scale; fruit berrv-like but really a small globose nut coated with 
resinous-waxy grains, 2 lines in diameter, the bractlets at the base minute.— 
Sand-dunes, moist flats or hillsides, Eedwood forest slopes, or rocky declivi¬ 
ties near the ocean; Santa Monica Mts. to the Santa Cruz Mts. and Del 
Norte Co.; n. to Wash. Mar.-Apr. 

2. M. hartwegii Wats. Sierra Sweet Bay. Shrub 3 to 5 ft. high; leaves 
narrowly obovate or oblong, remotely serrulate, puberulent, petioled, (1 or) 
2 to 3y2 in. long; staminate catkins 1 in. long, the scales ovate-deltoid with 
scarious margin above the shortly clawed base; stamens 2 to 4, shorter than 
the scales; pistillate catkins globose, 1 to iy> lines long, in fruit 5 to 7 lines 
long, sprinkled with resin globules; bractlets adnate to the sides of the 
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nutlet, enlarged and much thickened in fruit, acutely tipped, 1 line long; 
nutlet laterally compressed, shorter than the bractlets, not waxy.—Sierra 
Nevada, 1000 to 4000 ft.: Northfork (Madera Co.); Big Creek near Wawona; 
Bosasco, Tuolumne Co.; Eldorado Co., and n. to about Yuba Co. May-June. 
The foliage has an agreeable spicy fragrance. 

URTICACEAE. Nettle Family 

Herbs with simple leaves. Flowers small (ours less than 1 line long), 
greenish, unisexual, clustered, the clusters disposed in catkin-like axillary 
spikes or loose axillary heads. Petals none. Staminate calyx with 4 distinct 
or nearly distinct sepals and as many opposite stamens, the filaments coiled 
or bent inward in the bud so that when released, they fly upwards like a 
spring, scattering the pollen. Pistillate calyx 2 to 4-toothed or -cleft, or of 
nearly distinct segments. Ovary superior, 1-celled, with 1 orthotropous erect 
ovule; style and stigma 1. Embryo straight. Endosperm oily. Fruit an 
aeliene, always inclosed or covered by the calyx. 

Leaves opposite, toothed, stipulate; hairs stinging; achene flattened. 
Pistillate calyx 4-parted, the segments almost distinct, the inner ones largest. 

1. Urtica. 
Pistillate calyx saccate, 2 to 4-toothed at orifice.2. Hesperoonide. 

Leaves alternate, entire, without stipules; hairs not stinging; achene ovoid; pistillate calyx 
tubular, 4-cleft.3. Parietaria. 

1. URTiCA L. Nettle 

Annual or perennial herbs with stinging hairs. Leaves opposite, petioled, 
3 to 7-nerved, with stipules. Flowers in ours monoecious, clustered, the 
clusters in axillary, often branching spikes. Staminate flower with 4 sepals, 
4 stamens and a cup-shaped rudiment of a pistil. Pistillate calyx with the 
sepals unequal, the exterior smaller than the inner and at length inclosing 
the flattened achene; ovary with sessile tufted or almost feathery stigma. 
Endosperm scanty. (Latin name of the nettle.) 

Pistillate and staminate flowers in separate spike-like inflorescences; perennial. 
Herbage gray; leaves ovate to lanceolate.1. U. gracilis. 
Herbage dark green; leaves broadly 

ovate, cordate at base. 
2. TJ. californica. 

Pistillate and staminate flowers mixed in 
the same cluster; herbage dark 
green; annual.3. TJ. urens. 

1. U. gracilis Ait. var. holosericea 
Jepson. Fig. 312. Stem erect, un¬ 
branched, 4 to 10 ft. high; leaves 
long ovate to lanceolate, commonly 
green and with scattered bristles 
above, gray below with a short dense 
pubescence, coarsely serrate, 3 to 5 
in. long; petioles % to 2 in. long; 
stipules narrowly oblong, mostly 
acutish, 2 to 6 lines long; flowers 
(as also in next) sessile in small 
clusters (glomerules), the clusters 
in dense simple or somewhat panicu- 
lately branched spikes; pistillate 
spikes % to 2 in. long, the stami¬ 
nate in axils below the pistillate and 
often twice as long; inner sepals not 
or scarcely exceeding achene; achene 
elliptic but acutish at apex and often 
at base, smooth. — Along creeks, 
about damp spots in the hills or mts., 
in moist valleys or in marshes, 10 to 
9800 ft.: common and often abun¬ 
dant throughout Cal. except in the 312- Urtica gracilis var. holosericea Jep- 

desert regions; n. to Wash. Var. S°ni ^tmalfl.VsVAThinel l * 6; 
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gre^nei Jepson n. comb. Herbage yellowish green; 
achene with very short and obscure stipe.—W. 
Siskiyou Co. (f. greenei Jepson.) Yar. densa Jep¬ 
son n. comb. Herbage very gray; leaves on 
flowering portion of stem reduced, the paniculate 
spikes equaling or exceeding them, very numer¬ 
ous and forming a dense uninterrupted compound 
panicle.—Howell Mt.; lower Sacramento River. 
(f. densa Jepson.) 

2. U. californica Greene. Coast Nettle. Stem 
often branched from the base, 2 to 3 ft. high, pro¬ 
ducing stolons; stems and petioles hispid and 
somewhat pubescent; leaves broadly ovate, 
deeply cordate, coarsely serrate, subglabrous 
above, shortly pubescent below and often gray, 
3 to 4 in. long and nearly as broad, or the lower 
4 to 7 in. long; petioles 1 to 3 in. long; stipules 
oblong to elliptical, obtuse, 3 to 6 lines long; 
spikes simple or paniculately branched, mostly 
exceeding petioles; inner sepals equaling ovatish 
achene. — Lowlands near the coast from San 
Mateo Co. to Marin Co.; n. to Alas. 

3. U. urens L. Small Nettle. Fig. 313. Erect 
and simple or branching from the base, 1 to l1/* 
ft. high, leafy to the top, very sparingly hispid; 
leaves elliptic or ovate, coarsely laciniate-serrate. 
3 to 5-nerved, % to 1% in. long, slender petioled; 
stipules short, about 1 line long; flowers more 
or less pediceled in glomerules, the glomerules in 
an oblong rather dense spike often shorter than 
the petioles; fruiting calyx with hispid-ciliate margins.—South Coast Eanges 
and coastal S. Cal.; nat. from Eur. 

2. HESPEROCNiDE Torr. 

Annual herbs similar to Urtica. Stipules minute. Staminate calyx with 4 
almost distinct sepals. Pistillate catyx consisting of a membranous flattened 
oblong-ovate sac with a minutely 2 to 4-toothed orifice. (Greek hespera, west 
or western, and knide, a nettle.) 

1. H. tenella Torr. Slender, erect or straggling, 1 or 2 ft. high; stems and 
petioles bristly with scattered hairs, the blades very sparsely hispid; leaves 
thin, ovate, serrately incised, % to 1% (or 2) in. long on slender petioles; 
flowers densely glomerate in the axils, the clusters shorter than the petioles; 
pistillate calyx thin, hispid with hooked hairs, in fruit % to less than 1 line 
long; achene with minutely roughened surface.—Coast Eanges from Napa 
Valley to S. Cal.; Sierra Nevada foothills in Tulare Co. 

3. pARIETARIA L. Pellitory 

Ours low unarmed annuals with alternate entire 3-nerved leaves without 
stipules. Flowers perfect and pistillate in axillary clusters, involucrate by 
small leafy bracts. Staminate calyx 4-parted. Pistillate calyx tubular- 
ventricose, 4-lobed. Achene ovoid, inclosed by the persistent calyx. (The 
ancient Latin name of the Italian species, because growing on walls.) 

1. P. debilis Forst. Stems very slender, several from the base, diffuse, 4 to 
10 in. long; herbage pilose or hispid, especially the stems and margins of 
leaves; leaves ovate to ovate-lanceolate, rounded at base or abruptly cuneate, 
often shortly attenuate to the obtuse apex, minutely papillate, 3 to 12 lines 
long, or the lowest very small, on petioles 1 to 3 lines long; clusters few- 
flowered.—Moist shady places: S. Cal. and n. to Inyo Co.; N. Am., S. Am., 
Asia, Austr. 

313. Urtica urens L.; a, fl. 
stem x 1; 6, staminate fl. x 

5; c, pistillate fl. x 5. 
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ULMACEAE. Elm Family 

Trees or shrubs with alternate simple leaves and fugacious stipules. Flow¬ 
ers perfect or polygamous. Calyx small. Corolla none. Ovary 1-celled; style 
or stigma 1. Fruit a samara or drupe. 

1. CELTIS L. Hackberry 

Flowers greenish. Calyx 5 or 6-parted, the staminate in cymose clusters 
at the base of the season’s shoot, the pistillate solitary or in pairs in the 
leaf axils and peduncled. Calyx 5 (or 6)-parted. Staminate flower with 
5 (or 6) stamens. Perfect flowers with pistil and 5 (or 6) stamens. Ovary 
1-ovuled. Fruit a drupe. (Name of Pliny for a Lotus.) 

1. C. mississippiensis Bose. var. reticulata Sarg. Western Hackberry. 

Small spreading tree 8 to 30 ft. high; leaves ovate, unequal-sided at the cor¬ 
date base, serrulate, scaberulous, 1 to 3 in. long on petioles 1 to 3 lines long; 
flowers 2 lines long; drupe berry-like, bluish, globose, 3 lines long, on 
peduncles 2 to 4 lines long.—Mt. ranges bordering the deserts: Independence; 
Caliente Creek, Kern Co.; canon n. of Banning; Thing’s Valley, Laguna 
Mt., San Diego Co.; e. to Col. and Tex., s. to Mex. 

LORANTHACEAE. Mistletoe Family 

Evergreen plants, parasitic on trees. Branches dichotomous. Leaves oppo¬ 
site, simple and entire, or often reduced to connate scales. Flowers dioecious 
(in ours), greenish and inconspicuous, regular, apetalous. Calyx 2 to 5-lobed. 
Stamens as many as the calyx-lobes and inserted upon them; anthers 1 or 2- 
celled. Ovary inferior, 1-celled. Fruit a berry with glutinous endocarp. 
Embryo straight, in copious endosperm. 

Berry sessile; flowers globose; leaves foliaceous or scale-like.1. Phoradendron. 
Berry on a recurved pedicel; flowers mostly compressed; leaves scale-like and connate. . . 

2. Arceuthobium. 

1. PHORADENDRON Nutt. Mistletoe 

Parasitic on mostly deciduous trees, the stems much branched and swollen 
at the nodes. Leaves foliaceous and coriaceous, or scale-like. Flowers sunk 
in the joints of the jointed spikes, usually several to each scale. Staminate 
calyx commonly 3-lobed, the anthers 2-celled, sessile on the base of the lobes. 
Pistillate calyx adherent to the ovary, the 3 teeth persistent on the globose 
semitransparent mucilaginous sessile berry. (Greek phor, a thief, and 
dendron, a tree.) 

Joints of pistillate spike several-flowered; leaves foliaceous; anthers transverse, opening 
by pores. 

Mature leaves essentially glabrous, 1 to 3% in. long; var. macrophyllum of. 
1. P. flavescens. 

Mature leaves villose-pubescent V2 to IV2 in. long.2. P. villosum. 
Joints of the pistillate spike 2-flowered. 

Leaves foliaceous.3. P. bolleanum. 
Leaves scale-like. 

Pistillate spike 1 (or rarely 2)-jointed; anthers transverse, opening by pores; 
stems glabrous; berries Avhite.4. P. juniperinum. 

Pistillate spike 3 to 4-jointed; anthers oblong, opening by longitudinal slits; 
stems canescent; berries red....5. P. calif ornicum. 

1. P. flavescens Nutt. var. macrophyllum Engelm. Stems very woody, 
forming bushes 2 to 8 ft. in diameter; branches with long internodes, villose- 
pubescent when young to puberulent in age; herbage yellowish green; leaves 
obovate to elliptic, densely villose-pubescent when young, essentially gla¬ 
brous at maturity, conspicuously veined with 3 to 5 prominent nerves, 1 to 
3% in. long, short-petioled; spikes 3 to 7-jointed, a/2 to 1 in. long, the pistil¬ 
late elongating to 1^2 or 2 in. in fruit; spikes canescently short-villous; 
berries white, 2 to 3 lines in diameter.—Sacramento and San Joaquin val¬ 
leys to S. Cal.; e. to Tex. Parasitic on soft-wood trees: Aesculus californica, 
Populus fremontii, Salix species. (P. longispicum Trel.) 

2. P. villosum Nutt. Common Mistletoe. Stems woody, forming bushes 
1 to 4 ft. in diameter; branches with comparatively short internodes, 
densely villose and somewhat glandular-pubescent; herbage green; leaves 
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oblong to oblanceolate or obovate, inconspicuously 3 to 5-nerved, villose- 
pubescent, short-petioled, Yi to 1 Yi in. long; spikes short, not exceeding 1 in. 
in length when in fruit, often several at a node and thus fascicled; berries 
pinkish-white, 1 Yi to 2 lines long.—Foothills of the Coast Ranges and 
Sierra Nevada and s. to S. Cal.; e. to Ariz., n. to Ore. Parasitic chiefly on 
oaks. 

3. P. bolleanum (Seem.) Eichler. Stems with short internodes, much 
branched; herbage glabrous; leaves small, narrowly oblong to spatulate or 
almost linear, % to 1 in. long, glabrous, nerveless; spikes very short, usually 
with only 1 joint, the staminate several (6 to 12)-flowered, the pistillate 
2-flowered; berries (on account of their whiteness and translucency) pearl¬ 
like, 1% to 2 lines in diameter.—Coast Ranges and Sierra Nevada to S. Cal.; 
s. to Mex. On Cupressus species. (P. pauciflorum Torr). 

4. P. juniperinum Engelm. Stems stout, erect, much branched, sometimes 
pendulous in age; herbage glabrous; internodes short; leaves reduced to 
scales; spikes usually 1-jointed; staminate spikes 6 to 8-flowered, the pistil¬ 
late 2-flowered; berries waxy white, 1 Yi lines in diameter.—Sierra Nevada 
to S. Cal.; e. to N. Mex. Parasitic on Juniperus species. Yar. libocedri 

Engelm. Stems more slender, erect at first, pendulous in age.—Sierra Nevada, 
s. to the high mts. of coastal S. Cal. Parasitic on Libocedrus decurrens. 
(P. libocedri Howell.) 

5. P. californicum Nutt. Mesquite Mistletoe. Stems terete, with long 
very slender branches, these disposed to be pendulous; herbage grayish canes- 
cent; leaves reduced to scales; staminate spikes consisting of 2 or 3 (to 5) 
joints, each with 2 to 6 flowers; pistillate spikes consisting of 3 or 4 joints, 
each bearing 2 flowers; berries globose, reddish, 2 lines in diameter.—Mohave 
and Colorado deserts; e. to Ariz. Parasitic on Prosopis juliflora and pubes- 
cens, Larrea tridentata, and Acacia greggii. Var leucocarpum Jepson n. 
comb. Berries white.—Twentynine Palms; Andreas Canon, (f. leucocarpum 
Trel.) 

2. ARCEUTHOBIUM Marsch-Bieb. Pine Mistletoe 

Plants yellow or brown, leafless, fragile-jointed, parasitic on coniferous 
trees. Stems quadrangular or angled. Leaves reduced to connate scales. 
Flowers solitary or several in each axil, crowded into apparent spikes, open¬ 
ing in autumn. Staminate flower:—calyx mostly 3-parted, compressed; 
stamens 3, the anthers sessile near the center of the calyx-lobes, roundish, 
1-celled, opening by a circular slit. Pistillate flower:—calyx 2-cleft, the 
teeth laterally disposed, the ovary ripening the next autumn after flowering 
and exserted on the recurved pedicel. Berry circumscissile near the base, 
when fully ripe explosively dehiscent at a touch or when teased, the glutinous 
seed being expelled to a distance of several feet. (Greek arkeuthos, juniper, 
and bios, life.)—By studies of infection cultures J. R. Weir has shown that 
form, size and color of the plant and compactness of individual colonies 
varies with age or, more especially, with change of host and geographic 
location (Bot. Gaz. 66:1). 

Plants minute, 5 to 12 lines long.1. A. douglasii. 
Plants normally 1 % to 6 in. long. 

Staminate flowers all terminal, on peduncle-like joints.2. A. americanum. 
Staminate flowers in the axils of the scales of a simple or compound spike. 

3. A. campylopodum. 

1. A. douglasii Engelm. Plant dwarfish, 5 to 12 lines long, usually thickly 
scattered as solitary inflorescences along the branch of the host (not 
fascicled in dense clusters); staminate plant smaller than the pistillate, 
sparingly branched; pistillate plant with 1 to 4 pairs of short lateral 
branches; fruit small, glaucous, purplish, 1 to 2 lines long, slightly laterally 
compressed and thus forming a slight ridge on each side when mature.—S. 
Cal. (on Pseudotsuga macrocarpa); n. Lake Co. and Mt. Shasta (on Pseu- 
dotsuga taxifolia); e. to Col., n. to Wash. 

2. A. americanum Nutt. Plants slender, much branched, 1% to 4% in. 
long, often 3 to 5 branches arising from a single joint; staminate flowers on 



284 SANTALACEAE 

the ends of very short peduncle-like joints, when in anthesis appearing as if 
in whorls of 2 to 5 flowers at the joints or in the axils of the branches; 
pistillate flowers borne in the axils of the scales of a spike, the joints of the 
spike elongating in fruit; fruit glaucous, bluish-purple, l1/^ to 2 lines long.— 
Sierra Nevada (on Pinus contorta var. murrayana) : House Mdws., North 
Fork Kings River; Little Yosemite; Truckee; n. to Ore. 

3. A. campylopodum Engelm. Plant robust, 1% to 6 in. long; flowers 
arranged oppositely in a Franked spike, 2 flowers to each very short joint; 
staminate spikes robust, usually yellow with orange flowers, 2% to 10 lines 
long, about 1% lines wide; perianth segments usually 3, unlike (the 2 lateral 
more or less boat-shaped, the other broadly lanceolate, obtuse); pistillate 
spikes somewhat smaller, 2y2 to 5 lines long, % to 1 line wide, either simple 
or compound, with several 2 and 3-jointed opposite spikelets, the joints 
elongating in fruit; fruit glaucous, bluish-purple, slightly compressed, with 
a longitudinal ridge on each side, 2 to 2% lines long, ovoid.—Almost through¬ 
out Cal. in the foothills and mts., chiefly on Pinus species, occasionally on 
Abies concolor. Yar. cryptopodum Jepson n. comb. Staminate inflorescence 
slender, % to % line wide, the larger spikes 7 to 15-flowered; pistillate plant 
somewhat smaller, about the same color as the staminate.—Mt. San Jacinto 
(on Pinus lambertiana); Humboldt Co. coast (on Abies grandis). (A. crypto¬ 
podum Engelm.) Yar. divaricatum Jepson n. comb. Staminate plants with 
slender main branches, their spikes slender, short, 1 to 2% lines long, % line 
wide, the larger spikes 3 to 5-flowered; pistillate plants with stout main 
branches, their spikes slender, 2 to 9-flowered, 1% to 3x/2 lines long, % line 
wide.—Desert slopes or ranges in the Mohave Desert; e. to N. Mex. On 
Pinus cembroides var. monophylla. (A. divaricatum Engelm.) 

SANTALACEAE. Sandalwood Family 

Herbs or shrubs, usually root parasites. Leaves simple, entire. Flowers 
small, in ours perfect, mostly greenish. Corolla none. Calyx valvate, 4 or 
5-cleft, the lower part of the tube adherent to the ovary. Stamens 3 to 6, 
inserted opposite the calyx lobes and between the lobes of the disk. Ovary 
1-celled; style one; stigma capitate; ovules 2 to 4, suspended from the top 
of a free central placenta. Fruit indehiscent, nut-like, 1-seeded. Seeds with¬ 
out testa. Embryo small, axile at one end of the abundant endosperm. 

1. COMANDRA Nutt. Bastard Toad-flax 

Perennial herbs with rootstocks, striate stems and glabrous herbage. 
Leaves alternate, nearly sessile, the lowest scale-like. Flowers greenish 
white, in small terminal or axillary cymose clusters. Calyx campanulate or 
urnshaped, 5-cleft. Anthers borne on filaments and also attached to calyx- 
lobes by a tuft of thread-like hairs. Placenta filiform, contorted. Fruit nut¬ 
like, crowned by the persistent calyx-lobes, the cavity filled by a globular 
seed. (Greek kome, hair, and ander, man, referring to the hairy appen¬ 
dages of the stamens.) 

1. C. umbellata Nutt. Stems many from a somewhat woody base, 5 to 12 
in. high; leaves green or pallid, oblong, acute at base and apex, y2 to 1 in. 
long, shortly petioled; flowers 21/A lines long; fruit globose, the size of a pea, 
the persistent calyx-lobes forming a sort of neck.—Mt. slopes, 5000 to 6000 
ft.: Sierra Nevada; n. to B. C., e. to the Atlantic. July-Aug. Parasitic on 
the roots of shrubs. 

ARISTOLOCHIACEAE. Birthwort Family 

Perennial herbs or twining shrubs. Leaves simple, alternate, petioled, cor¬ 
date. Flowers perfect, apetalous, with a petal-like synsepalous 3-lobed calyx. 
Stamens 6 to 12 with extrorse anthers. Styles 6 or 1. Ovary inferior, 6-celled. 
Fruit a fleshy or dry capsule. Seeds in 1 or 2 rows on the inner angle of each 
cell, with a minute embryo in copious endosperm. 

Calyx regular, persistent; capsule irregularly dehiscent.1. AsaruM. 

Calyx irregular, deciduous; capsule septicidally dehiscent.2. Aristolochia. 
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1. ASARUM L. 

Nearly acaulescent herbs with fragrant slender creeping rootstocks bearing 
2 or 3 scale-like bracts, then 1 or 2 reniform or cordate leaves on long closely 
ajjproximate petioles and a short-peduncled flower close to the ground in the 
axil of the lowmr leaf. Calyx regular, campanulate, the limb 3-parted, the 
lobes spreading or recurved. Stamens 12, nearly free from the styles, at first 
reflexed, the alternate ones shorter; filaments more or less distinct, the con¬ 
nective usually continued beyond the anther into a point. Styles 6, more or 
less united. Capsule globose, fleshy, commonly bursting irregularly. Seeds 
large, thick, 2 rows in each cell. (Derivation obscure.) 

Rootstock stolon-like, remotely scaly; styles united, equaling the stamens. 
Calyx-lobes 1 in. long or more.1. A. caudatunn. 
Calyx-lobes 4 to 6 lines long.2. A. lemmonii. 

Rootstock rather closely scaly; styles nearly distinct.3. A. hartwegi. 

1. A. caudatum Lindl. Wild Ginger. Leaves cordate-reniform, shortly 
acute or obtusish, pubescent below and above on the veins, 2 to 6 in. broad, 
on petioles 3 to 7 in. long; peduncles 6 to 12 lines long; calyx-lobes triangular 
or oblong, attenuate into a tail which is 1 to 21/4 in. long; filaments stout, the 
free apex of the connective much shorter than the anther; styles united, 
equaling the stamens.—Deep shade of Coast Eange woods, in Cal. following 
rather closely the Eedwood belt from the Santa Cruz Mts. to Del Norte Co.; 
n. to B. C. 

2. A. lemmonii Wats. Leaves thin, rounded at summit; flowers mostly 
glabrous; calyx-lobes only 4 to 6 lines long, obtuse or acute; connective only 
slightly produced beyond the anther.—N. Sierra Nevada in Plumas and 
Sierra Cos. 

3. A. hartwegi Wats. Leaves 2 to 5 in. broad, strikingly mottled, pubes¬ 
cent below, glabrous above or sometimes pubescent along the lateral veins; 
flowers on pedicels % in. long; calyx long, hairy outside, the tube 6 to 8 
lines long, the lanceolate attenuate lobes twice as long; connective as long 
or twice as long as anther.—Montane, 4000 to 7000 ft.: Sierra Nevada from 
Tulare Co. to Siskiyou Co., thence to Humboldt Co.; n. to Ore. 

2. ARISTOLOCHIA l. 

Pipe Vine 

Twining shrubs with 
sparingly branched stems 
and axillary pendulous flow¬ 
ers. Calyx tubular, strongly 
curved and pipe-shaped. 
Anthers 6, rarely 7 or 8, 
sessile, disposed in pairs 
and adnate to the short 
simple style. Stigma 3 to 
6-lobed or -angled. Capsule 
6 - a n g 1 e d and 6-valved, 
septicidally dehiscent. 
Seeds horizontal, in one row 
in each cell, numerous. 
(Greek aristos, best, 
locheia, parturition, from 
its supposed efficacy in 
child-birth.) 

1. A. californica T o r r. 
Dutchman’s Pipe. Fig. 

314. Deciduous woody 
climber, twining 5 to 12 ft. 
high on shrubs, the herbage 
more or less pubescent, 
sometimes silky; leaves 
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ovate, cordate, 1% to 3 (or 5y2) in. long, on petioles 1 or 2 in. long or less; 
calyx greenish, veined with purple, 1% to iy2 in. long; inside of tube near 
the base with a broad dull purple band; limb 2-lipped, the upper of 2 broad 
obtuse lobes, the lower entire; ovary clavate; stigma 3-lobed; capsule broadly 
oblong-obovate, abruptly contracted to a slender base, 6-winged, the body 
2 to 2y2 in. long.—Low wooded hills: Coast Ranges from Monterey Co. to 
Shasta Co., thence s. in the Sierra Nevada foothills to Sacramento Co., 
Mar.-Apr. 

SAURURACEAE. Lizard-tail Family 

Ours perennial herbs, with nodose scape-like stems and alternate entire 
petioled leaves. Flowers perfect, bracteate, in a dense terminal spike. Peri¬ 
anth none. Stamens in ours 5 to 8. Ovary 1-celled, with 1 to 5 stigmas. 
Fruit a capsule or berry. 

1. ANEMOPSIS Hook. 

Stoloniferous herb with aromatic rootstock and astringent somewhat spicy 
herbage. Leaves mostly basal. Spike conical, sur¬ 
rounded at base by a persistent showy involucre of 
5 to 8 bracts; each flower (except the lowest) also CL 
subtended by a small -white bract. Ovary sunk in the 
rachis of the spike; stigmas 2 or 3. Capsule dehiscent 
at the apex. (Greek anemone, and opsis, appearance, 
the inflorescence resembling the flower of Anemone.) 

1. A. californica (Nutt.) Hook. Yerba Mansa. Fig. 

315. Stems hollow, y> to 2 ft. high, with a broadly 
ovate or elliptic clasping leaf above the middle and 
a fascicle of 1 to 3 small petioled leaves in the axil; 
basal leaves elliptic-oblong, rounded above, often 
somewhat narrowed toward the cordate base, 2 to 8 
in. long, on petioles 1 to 8 in. long; spikes % to 1 y2 
in. long; involucral bracts white (or reddish beneath), 
oblong, y2 to iy± in. long; floral bracts obovate, 
clawed, 2y2 to 3 lines long; ovules 6 to 10 on each 
placenta.—Common in saline and rather wet low¬ 
lands: lower Sacramento Valley; San Joaquin Val¬ 
ley; South Coast Ranges; Inyo Co.; S. Cal.; e. to Utah 
and Tex., s. to Mex. An infusion of the root is used 
by Spanish-Californians, both as a liniment for skin 
troubles and as a tea for disorders of the blood. 

Rafflesiaceae. Pilostyles thurberi Gray, a small 
leafless parasite with minute flowers, will probably be 
found on Dalea in the Colorado Desert. 

POLYGONACEAE. Buckwheat Family 

Ours herbs or low bushes with simple leaves. 
Flowers small, regular, mostly perfect, without 
corolla, and rarely solitary. Calyx 5 to 6-cleft or 
-parted. Stamens 3 to 9, more or less attached to the qir . . ... 
calyx. Ovary superior, 1-celled, 1-ovuled and bearing nica HooL;°<Tupper por- 

2 or 3 styles or stigmas. Fruit an acliene, mostly tri- tion of fl. stem x ; b, 
angular in ours, sometimes lenticular. detail of fl. x 8. 

Leaves alternate or basal, always with sheathing stipules; involucre none. 
Sepals 5, equal and erect in fruit; stigmas capitate.1. Polygonum. 
Sepals unequal, the inner row erect and enlarging in fruit, the outer row reflexed; 

stigmas tufted. 
Leaves not reniform; sepals 6.2. Rumex. 
Leaves reniform; sepals 4.3. Oxyria. 

Leaves opposite or basal, without sheathing stipules. 
Flower or flowers subtended by one or several distinct bracts, or none. 

Bract enlarged in fruit, 1-flowered, 2-lobed, 2-saccate on the back. 
4. Pterostegia. 

Bracts not saccate or enlarged in fruit, or bracts none. 
Bracts none; stamens 9.5. PhyllogonuM. 
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Bracts present. 
Flowers in clusters; bracts woolly. 

Calyx glabrous; stamens 3.6. NemacauliS. 
Calyx woolly; stamens 5 to 9.7. Hollisteria. 

Flowers solitary; bracts naked; stamens 3.8. Lastarriaea. 

Flowers borne in a tubular or turbinate involucre. 
Involucral teeth spine- or bristle-tipped. 

Involucre mostly 5 or 6-toothed, usually 1-flowered; stamens 3, 6, or 9; 
involucral lobes usually tipped with hooked spines. 

9. Chorizanthe. 
Involucre 4 or 5-cleft (usually deeply), 2 to many-flowered; stamens 9; 

involucral lobes ending in straight bristles.10. Oxytheca. 
Involucre 3 to 8-toothed, the teeth not bristle-tipped.11. Eriogonum. 

1. POLYGONUM L. Knotweed 

Herbs, some water plants, some woody at base. Leaves entire, alternate, 
with scarious sheathing stipules (“sheaths”), these entire, ciliate or 

lacerate. Inflorescence various, the flowers on jointed pedicels. Calyx red, 
white, or sometimes greenish, usually 5-cleft or -parted, the divisions erect 
in fruit. Stamens 3 to 9. Styles 2 or 3. Acliene lenticular or triangular, 
inclosed in the fruiting calyx. Embryo curved, lying in a groove at an 
angle of the endosperm. (Greek polus, many, and gonu, knee, on account 

of the nodose zigzag stem of many species.) 

A. Leaves not cordate. 

1. Flowers in axillary clusters or in spikes, racemes or panicles. 

Leaves mostly broad or ample, not jointed to the petiole. 
Alpine or subalpine perennials with thick rootstocks; stamens 8; achene triquetrous. 

Flowers in a single dense terminal raceme; stem simple; herbage glabrous.— 
Subgenus Bistorta.1. P. bistortoides. 

Flowers in clusters or panicles; calyx articulated with the pedicel.—Subgenus 
Aconogon. 

Flowers numerous in panicles.2. P. alpimim. 
Flowers 2 to 4 in axillary clusters.3. P. davisiae. 

Low valleys or at middle altitudes; flowers in spikes (usually geminate or panicu¬ 
late), with small scarious bracts; calyx appressed to the triquetrous or 
lenticular achene; stamens 4 to 8, filaments filiform; sheaths cylindrical, 
truncate, entire.—Subgenus Persicaria. 

Spikes 1 or 2; flowers red; stamens 5, exserted; achene lenticular; aquatic or 
marsh perennials. 

Leaves elliptical or oblong; spikes oblong or ovate, % to 1 in. long. 
4. P. amphibium. 

Leaves ovate-lanceolate; spikes more elongated, 1 to 3 in. long. 
5. P. muhlenbergii. 

Spikes several to many, in 2s or more or less paniculate; stamens 6 to 8, in¬ 
cluded ; achene either lenticular or triangular; stream borders or 
marshy places. 

Sheaths naked in age; spikes often drooping; sepals white or flesh-color; 
stamens 6; annual.6. P. lapathifolium. 

Sheaths truncate or truncatish, fringed with bristles; spikes erect. 
Calyx not punctate. 

Internodes strongly swollen above the nodes.7. P. fusiforme. 
Internodes not swollen. 

Herbage mostly glabrous; annual.8. P. persicaria. 
Herbage strigillose; perennial.9. P. hydropiperoides. 

Calyx punctate; perennial.10. P. acre. 
Leaves mostly narrow and lanceolate, jointed upon a short petiole adnate to the short 

sheath of the scarious stipules; flowers in axillary clusters, the clusters either 
more or less separated or crowded into a terminal leafy spike; stamens mostly 
8, the filaments or some of them often dilated at base; achene triquetrous.—Sub- 
genus Avicularia. 

Perennial and more or less suffrutescent. 
Leaves revolute; flowers several in a cluster, crowded at the ends of the branches. 

11. P. paronychia. 
Leaves plane; flowers 1 to 3 in each axil, less crowded. 

Leaves linear; dry foothills.12. P. bolanderi. 
Leaves oblong or obovate; alpine.13. P. shastense. 

Annuals. 
Plants prostrate; branches leafy to the ends.14. P. aviculare. 
Plants erect or ascending. 

Flowers in axillary clusters; leaves little reduced upwards. 
Leaves mostly linear-oblong to lanceolate or oblanceolate. 

Stems branching above; achenes dull.15. P. ramosissimum. 
Stems branching at base; achenes shining. . . .16. P. sawatchense. 

Leaves ovate to elliptic; achenes shining.17. P. minimum. 
Flowers in very loose spikes; leaves much reduced upwards; plants Vz to 

IV2 ft. high. 
Flowers deflexed; achenes black, shining.18. P. douglasii. 
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Flowers erect; achenes brownish, dull.19. P. spergulariaeforme. 
Flowers in dense terminal leafy spikes; plants V2 to 4 in. high. 

20. P. imbricatum. 
2. Flowers strictly solitary in the axils of the leaves or bracts. 

Internodes in ours very short and the branches spike-like; stamens 8; achene triquetrous; 
leaves very narrow, not jointed to the lacerate stipule; ours slender wiry brittle 
annuals.—Subgenus Duravia. 

Sheaths conspicuously lacerate. 
Stems flowering above the base; sheaths lacerate into more or less bristle-like 

segments.21. P. californicum. 
Stems flowering from very base; stipules cottony.22. P. parryi. 

Sheaths 2-parted, the segments sharply but shortly toothed.23. P. bidwelliae. 

B. Leaves cordate. 
Flowers in loose panicled racemes; stamens 8; achene triquetrous; twining plants.—Sub¬ 

genus Bilderdykia.24. P. convolvulus. 

1. P. bistortoides Pursh. Stems several from a thick horizontal rootstock, 
1 to 21/4 ft. high, the leaves mostly basal, those above reduced and bract¬ 
like; leaves erect, oblong to linear-oblong, 4 to 8 in. long, the petioles half 
to as long; raceme dense, spike-like, % to 1% in. long; flowers white, on 
slender pedicels, 2 to 4 lines long.—High wet meadows, Sierra Nevada, San 
Bernardino Mts. and North Coast Ranges; e. to the Rocky Mts. and far n. 

2. P. alpinum All. Stems stout, erect, 2 to 7 ft. high, arising from a 
fleshy rootstock, 1 to 2 in. in diameter; herbage glabrous or nearly so; 
leaves ovate, acuminate, 3 to 6 in. long, the short petiole narrowly wing- 
margined to the base; panicles terminal, loose, nearly or quite leafless, 3 to 7 
in. long; flowers white.—Subalpine, Yosemite to Mt. Shasta and w. to 
Marble Mt. 

3. P. davisiae Brew. Stems simple or sparingly branched, 5 to 11 in. 
high, several from the crown of a thick taproot 1 or 2 in. in diameter; 
leaves ovate or oblong-ovate, minutely pubescent, often glaucous, % to 1% 
in. long, subsessile or shortly petioled; flowers purplish green or yellowish, 
2 to 4 in loose terminal or axillary clusters; achene half exserted from the 
persistent calyx.—High mts., 6000 to 8000 ft.: n. Sierra Nevada from Alpine 
Co. to Shasta Co.; North Coast Ranges from Lake Co. to Siskiyou Co. 

4. P. amphibium L. Water Persicaria. Aquatic glabrous perennial with 
stout stems not branching above the rooting base; leaves floating, elliptical 
to oblong or oblong-lanceolate, truncate or rounded at base, 2 to 7 in. long 
on petioles % to 2% in. long; sheaths leaf-bearing at about the middle; 
spike terminal, dense, ovate or oblong, % to 1 in. long, on a commonly 
short peduncle; calyx bright rose-color, l1/* to 3 lines long, the 5 stamens 
and 2-cleft style exserted; achene lenticular.—Ponds and lakes in S. Cal.; 
Sierra Nevada; n. to B. C., e. to Atlantic; Eur., Asia. Often terrestrial 
and almost equally successful as a land or water plant. Yar. hartwrIghtii 
Bissel. Sheaths rough-hairy, ciliate, usually with an abruptly spreading 
herbaceous margin.—Upper Sacramento Valley and n. Sierra Nevada; e. to 
the Atlantic. 

5. P. muhlenbergii Wats. Perennial, aquatic or In half dry places; stems 
decumbent or suberect, 2 to 3 (or 6) ft. high; leaves and upper portion of the 
simple stem usually appressed-hirsutulose or scabrous, the peduncle glandular 
with short hairs; leaves thin, ovate-lanceolate to lanceolate, acuminate or 
even attenuate, usually rounded at base, 3 to 8 in. long, the petioles 1 to 3Y2 
in. long; spikes 1 to 4 in. long, often in pairs; calyx rose-color or pink, 
5-parted to the middle; stamens 5, exserted; style 2-cleft; achene lenticular.— 
Lakes and sluggish streams from the coast to the Sacramento Valley; 
throughout N. Am. 

6. P. lapathifolium L. Common Knotweed. Willow-weed. Annual, com¬ 
monly stout, 1 to 4 ft. high, branching; herbage glabrous except a very 
scanty glandular pubescence on the peduncles and a scabrous pubescence on 
the leaf-margins or the leaves beneath sometimes resin-dotted; leaves 
broadly lanceolate, mostly long-acuminate, cuneate at base, 4 to 5 in. long, 
short-petioled; spikes axillary and terminal, oblong and erect or linear and 
nodding, 1 in. long or more; bracts ovate, acute; calyx white or flesh-color; 
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stamens 6, included; achene lenticular or rarely triangular.—Common along 
streams or in marshy lands, often whitening great areas; nat. from Eur. 
Aug.-Sept. Yar. incanum Koch. Small, slender; leaves whitish beneath.— 
Berkeley, etc. 

7. P. fusiforme Greene. Stems several or many from the base, dark red, 
assurgent, 2 to 3 ft. high, the internodes fusiform-thickened above the 
nodes; leaves linear-lanceolate, acuminate at both ends, glabrous or strigu- 
lose on midrib, 2y2 to 4 in. long, subsessile; sheaths strigulose outside and 
at first shortly ciliate at summit; bracts obtuse, shortly ciliate; racemes 
dense, 1 to 1% in. long, usually paniculate; calyx red in bud, mostly white 
in anthesis, its segments 5 (or 4); stamens “4” to 7; achene “lenticular” 
or triquetrous, black, shining.—Colorado Biver Valley. 

8. P. persicaria L. Lady’s Thumb. Annual; resembling P. lapathifolium 
but sheaths strigose and the upper sheaths and the truncatish bracts ciliate; 
leaves subsessile; spikes shorter and erect; calyx red or white, not glandular; 
stamens generally 6, included.—Widely distributed in 1ST. Am.; nat. from 
Eur. 

9. P. hydropiperoides Michx. Perennial; stems 1 to 3 ft. high, branching; 
sheaths hairy; spikes slender or filiform, often interrupted below; calyx 
small, flesh-color or whitish, not dotted; stamens 8.—Monterey coast; 
Tulare Co.; coastal S. Cal. 

10. P. acre H.B.K. Dotted Smart-weed. Perennial, rooting and decum¬ 
bent at base, erect and branching above, 2 to 5 ft. high, glabrous or the 
margin of the leaves scabrous; leaves ovate-lanceolate to linear-lanceolate, 
acuminate, attenuate to a very short petiole, 2 to 3 in. long; sheaths mostly 
bristly-ciliate, the short truncate bracts mostly naked; spikes loose and 
slender, 1 to 3 in. long, erect on long peduncles or panicled; calyx greenish, 
conspicuously glandular-dotted; stamens 8; achene lenticular or triangular. 
—Common in low and especially marshy ground or in moist mt. mdws.: 
e. to the Atlantic; trop. Am. Sept. 

11. P. paronychia C. & S. Stems from large woody rootstocks, suffrutes- 
cent, prostrate or ascending, 1 to 3 ft. long; branches leafy above, below 
clothed with old sheaths; sheaths large, 4 to 6 lines long, brown and 5-nerved, 
the margin freely lacerate above, persistent, the segments becoming hair- 
like in age; leaves linear-lanceolate, 5 to 8 (or 11) lines long, acute, the 
margin revolute; flowers about 3 in an axil, on short pedicels, densely 
crowded at the ends of the branches in short more or less leafy spikes; 
sepals white or rose-color, oblong-ovate, the green midvein with pinnately 
toothed outline; stamens 8, the 3 inner dilated at base.—Sand-hills along the 
coast: Monterey Co. to Del Norte Co.; n. to B. C. 

12. P. bolanderi Brew. Stems many, erect, 5 to 10 in. high, arising from 
a woody taproot or from prostrate woody branches; leaves narrowly linear 
to subulate, acute or cuspidate, 2 to 8 lines long, not revolute; sheaths per¬ 
sistent, 2-lobed on each side, the lower lobes finely lacerate; flowers white 
or rose-color, 1 or occasionally 2 in the axils on the branchlets; stamens 
8 or 9.—Rocky outcroppings: Napa and Hood’s Peak ranges; n. Humboldt 
Co. July-Sept. 

13. P. shastense Brew. Stems mostly simple, 2 to 6 in. long, several from 
the branching crown of a very thick perennial root; leaves oblong or obovate, 
3 to 4 in. long; stipules broad, silvery; flowers red or white, 2 or 3 in the 
axils; stamens 8.—High Sierra Nevada, 7000 to 9000 ft.; n. to Mt. Mazama, 
Ore. 

14. P. aviculare L. Wire Grass. Yard Grass. Annual; stems wiry, mi¬ 
nutely striate, prostrate or ascending, often several ft. long, flowering from 
the base; herbage glabrous and green; leaves oblong, acute, 3 to 6 lines long; 
flowers on very short pedicels, 2 lines broad when expanded; calyx cleft, the 
oblong lobes white with a green center; stamens 8, the 3 inner with dilated 
bases; styles 3, very short; achene ovoid, dark brown, minutely granular.— 
Nat. from Eur.; common in hard, especially beaten soils, and sometimes 
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in cultivated lands; flowering through the dry season and until after the 
rains break. Yar. littorale Koch. Leaves thick, often obtuse.—Maritime 
form. 

15. P. ramosissimum Michx. Annual, with the aspect of P. aviculare but 
erect and 1 to 2 ft. high; leaves oblong to lanceolate, % to 1*4 in. long, 
somewhat reduced above; calyx greenish or yellowish; stamens 3 to 6; 
achene black, dull.—Pare in Cal.: Pasadena; Yosemite; n. to Saskat., e. to 
the Atlantic. 

16. P. sawatchense Small. Stems erect, mostly branched at base, 5 to 9 
in. high; leaves oblanceolate, acute, mucronate, 4 to 9 lines long; flower 
clusters in all the axils from base to apex; stamens 6 to 8; style almost 
none.—E. side of the Sierra Nevada in Nevada Co.; e. to Col., n. to Wash. 

17. P. minimum Wats. Annual; stems usually several from the base, 2 
to 4 (or 6) in. long, ascending; herbage glabrous, scaberulous at the nodes; 
leaves ovate or elliptic, 2 to 6 lines long, apiculate, evenly distributed or 
somewhat crowded at ends of branches; flowers in all the axils, greenish 
white; stamens 5 to 8; achene slightly exserted, black, smooth, shining.— 
Montane, 4000 to 7000 ft.: Sierra Nevada from Mariposa Co. to Nevada Co.; 
Siskiyou Co.; e. to Utah, n. to Alas. 

18. P. douglasii Greene. Annual, mostly sparingly branched and strictly 
erect, 8 to 21 in. high; leaves linear-oblong or -lanceolate, acute, thinnish, 
1 to 1% in. long; sheaths lacerate; flowers reddish, 2 lines long, scattered, 
on deflexed pedicels; achene triquetrous, jet-black, smooth and shining.— 
High mts., 4000 to 8000 ft.: S. Cal.; Sierra Nevada; e. to Tex. and Me. Yar. 
latif6lium Greene. Leaves oblong; flowers mostly crowded towards the 
ends of the branches.—Pacific Coast. Var. austinae Jones. Leaves ovate to 
lanceolate, 3 to 6 lines long; calyx green with whitish margins, 1 line long; 
achene black, smooth and shining.—Modoc Co., n. to Ida. 

19. P. spergulariaeforme Meisn. Annual, much branched and somewhat 
diffuse, or sparingly branched and more strictly erect, 4 to 13 in. high; 
sheaths with a short mostly scarious base and lacerate summit; leaves linear 
or oblanceolate, 1-nerved, acute, % to 1% in. long; spikes 4 inches long or 
less, very slender, the flowers much scattered below, crowded above; calyx 
rose-color or white; stamens 8, included, the filaments hardly dilated at 
base; style as long as the ovary, 3-parted.—Dry hills: Humboldt Co. to 
Siskiyou Co.; n. to B. C. Oct. 

20. P. imbricatum Nutt. Annual; stem branching from the base or some¬ 
times simple, erect, 1 to 3 in. high, the upper leaves scarcely smaller but 
crowded and with flowers crowded in their axils; leaves linear, acute, 3 to 
5 lines long; stipules 2-cleft, the lower segments of each pair more or less 
united; flowers greenish white, very shortly pediceled; stamens 5; styles 
nearly obsolete; achene brown, dull, smooth.—High montane, 6000 to 8000 
ft., Yosemite Park to Donner Lake; e. to Col., n. to Wash. Var. watsOnii 

Small. Terminal portion of the stem or branches crowded with leaves and 
flowers; leaves linear to lanceolate, M> to 1 in. long or the uppermost 1 to 3 
lines long; flowers whitish or rose-color, 1 or 2 in each axil; stamens 3 to 5; 
styles evident; achene dark or black, the surface lightly lineate or very 
shallowly alveolate.—Alpine or subalpine, 9000 to 10,000 ft.: Mt. San 
Jacinto; South Yollo Bolly; Sierra Nevada; e. to Col., n. to B. C. 

21. P. californicum Meisn. Slender wiry glabrous annual, 3 to 7 in. high, 
diffusely branched, the ultimate branches elongated and floriferous; leaves 
linear to filiform, cuspidate, 3 to 8 lines long, the back with strong midrib 
and revolute-ribbed on each margin; spikes often loose below, usually dense 
above with the sheaths overlapping; bracts lanceolate or subulate, 1 to 3 
lines long; sheaths split to the middle or to the base into setaceous divisions; 
sepals white with rose-colored midvein; achene brown.—Dry foothills, Sierra 
Nevada and North Coast Ranges; n. to Wash. July. 

22. P. parryi Greene. Dwarf compact annual, commonly branching from 
the base, 1 to 2 in. high; stems rigid and brittle, spike-like, because densely 
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crowded with leaves and flowers even to the base; leaves narrowly linear, 
acute, cuspidate, 1 to 4 lines long; stipules so extremely lacerate as to appear 
cottony, and often hiding the flowers; achene triangular, chestnut-color.— 
Cuyamaca Mts., n. Sierra Nevada; higher North Coast Ranges; n. to Wash. 
June-July. 

23. P. bidwelliae Wats. Annual; stems divergently branched, 1 to 4 in. 
high; leaves linear, 3 to 5 lines long, with a strong midrib and two mar¬ 
ginal nerves on back; stipules ovate, sharply serrate or at length lacerate, 
imbricated on the spikes; calyx rose-color.—Chico; not otherwise known. 

24. P. convolvulus L. Black Bindweed. Twining or trailing annual, the 
stems 1 to several ft. long; herbage glabrous, pale green; leaves 1 to 2 in. 
long, ovate, sagittate at base, acuminate at apex; flowers in axillary clusters 
or disposed in a raceme; calyx 5-cleft, in fruit minutely scurfy, closely 
investing the black achene.—Nat. from Eur.: Sisson; Ft. Bidwell; Yosemite; 
San Francisco. 

2. RUMEX L. 

Weed-like herbs, ours perennial except one. Leaves mostly basal, those on 
the stem alternate, the petioles with somewhat sheathing stipules. Flowers 
mostly greenish, sometimes reddish or yellowish, pediceled and borne in 
usually crowded whorls along the branches of the panicle. Calyx of 6 
nearly distinct sepals, the 3 outer spreading or reflexed, the 3 inner larger, 
continuing to grow after flowering and hugging the achene, 1 or more of 
them in many of our species bearing a wart or callous grain on the back. 
Fruits, therefore, more conspicuous than the flowers. Stamens 6. Styles 3, 
short; stigmas tufted (wind-pollinated) and maturing before the stamens. 
Achene triangular. (Old Latin name used by Pliny.) 

Flowers perfect or some staminate on the same plant; inner sepals commonly reticulated, 
in fruit becoming much longer than the achene; pedicels jointed; roots yellow, 
scented, bitter.—Lapathum DC. (Docks). 

Inner fruiting sepals entire (or nearly so) and 
Without callous grains; pedicels not very prominently jointed. 

Leaves rounded to acute at base. 
Inner fruiting sepals broader than long.1. R. venosus. 
Inner fruiting sepals longer than broad.2. R. hymenosepalus. 

Leaves cordate at base.3. R. occidentalis. 
With callous grains (or 1 or 2 of the sepals naked), 1 to 2% lines long; 

pedicels prominently jointed near the base. 
Leaves strongly undulate, elliptical to oblong-lanceolate; fruiting sepals with 

a broad wing bordering the callous grain.4. R. crispus. 
Leaves slightly undulate; callous grain nearly covering fruiting sepals, 

leaving only a narrow wing. 
Leaves linear, spatulate or oblong; callous grain toothed. 

5. R. berlandieri. 
Leaves oblong or ovate; callous grain not toothed. .6. R. conglomerate. 

Leaves plane, mostly lanceolate; fruiting sepals triangular, usually much 
larger than the callous grain.7. R. salicifolius. 

Inner fruiting sepals with very prominent slender teeth or bristles; callous grains 
1 to 3. 

Perennial; flowering branches elongated and 
Spreading at wide angles; pedicels jointed near the middle. . .8. R. pulcher. 
Suberect; pedicels jointed near the base.9. R. obtusifolie. 

Annual; flowering branches usually short, the whorls mostly spicate-crowded; 
pedicels jointed near the base.10. R. persicarioides. 

Flowers dioecious; callous grains none or minute; roots red, scentless.—Acetosa DC. 
(Sorrels). 

Leaves not lobed; sepals longer than achene; pedicels jointed.11. R. paucifolius. 
Leaves hastate; sepals shorter than achene; pedicels not jointed.12. R. acetosella. 

1. R. venosus Pursh. Stems erect, % to 1% ft. high, from a running 
rootstock; leaves ovate or lanceolate, 2% to 4 (or 6) lines long, on short 
petioles, with conspicuous dilated stipules; panicle nearly sessile, short, 
dense in fruit; inner fruiting sepals entire, without grains, round-cordate, 
6 to 8 lines long and 8 to 14 lines broad.—Dry sandy valleys: Honey Lake 
Valley, Lassen Co.; Nev. to Wash, and Mo. 

2. R. hymenosepalus Torr. Canaigre. Stem 1 to 2 ft. high, nearly simple, 
arising from a cluster of 2 to 12 tuberous or dahlia-like roots and ending 
above in a dense panicle % to 1 ft. long; leaves oblong or tapering to each 
end, slightly succulent, somewhat wavy-margined, % to 1 ft. long; sheath- 
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ing stipules conspicuous; pedicels jointed near the middle, y2 to nearly as 
long as the fruit; inner sepals membranous and rosy in fruit, ovate, cordate 
at base, naked, 4 to 6 lines long.—Dry sandy washes and sandy plains from 
Kern Co. and San Luis Obispo Co. to S. Cal.; e. to N. Mex. Roots used in 
tanning leather. The stem is used as a substitute for rhubarb, whence the 
names Wild Rhubarb, Pie Dock, and Sour Dock. 

3. R. occidentals Wats. Western Dock. Erect, glabrous, stout, and 
nearly simple, 3 to 6 ft. high; leaves somewhat fleshy, oblong-ovate or ovate- 
lanceolate, truncate or cordate at base, 6 to 16 in. long, the petioles of 
the basal leaves longer than the blade; panicle strict, mostly very dense, 1 
to 2 ft. long, leafless or with a few small leaves below, rosy in fruit; pedicels 
3 to 6 lines long, the joint below the middle obscure; inner fruiting sepals 
round-ovate, subcordate, naked, or rarely with a callous grain, 2 to 3 lines 
long.—Marshes in the valleys and marshy spots in the hills: San Francisco 
Bay region to Lassen Co. and Mt. Shasta; n. to Alas., e. to Lab. and Tex. 
Stems from a taproot, as also in nos. 4 to 8. 

4. R. crispus L. Curly Dock. Stem stoutish, 1% to 4 ft. high; leaves 
bluish-green, very wavy-margined, elliptical to oblong-lanceolate, 3 to 10 in. 
long, the petioles 1 or 2 in. long; flowering branches strict with few leaves, 
the whorls dense, mostly crowded and red-brown in fruit; pedicels twice as 
long as the fruit, tumidly jointed near the base; inner fruiting sepals 
broadly ovate, 2 to 2y2 lines long, all with smooth callous grains, rarely 1 or 
2 naked.—Very common weed in low and neglected lands in valleys and in 
the mts. to middle altitudes; nat. from Eur. The half-fleshy root has 
astringent and tonic properties. Blade more or less decurrent on the petiole, 
as in no. 6. 

5. R. berlandieri Meisn. Mexican Dock. Stem rather stout and succu¬ 
lent, simple, 1 to 2 ft. high, from a deep taproot; herbage not glaucous, 
darker green than in R. salicifolius; leaves linear to spatulate or narrowly 
oblong, 3 to 4 in. long, petioled; panicles leafless except for the main axis, 
the whorls dense, remote except above; pedicels prominently jointed below 
the middle; inner fruiting sepals ovate-triangular, erose or with 2 to 4 
minute teeth on each side at base, 1% to 2 lines long; callous grains mostly 
unequal, irregularly toothed on each side next to the sepal.—Colorado 
Desert; e. to Tex., s. to Mex. 

6. R. conglomerates Murr. Green Dock. Stems slender, 3 to 5 ft. high, 
arising from a short mostly vertical rootstock which often crowns one or 
several fusiform roots; leaves ovate or mostly oblong, slightly undulate, 2 
to 4 in. long, reduced above; flowering branches slender, erect, very long 
(% to 1% ft.), naked or with a lanceolate or ovate leaf subtending some 
or all of the remote whorls; pedicels as long as, or rather shorter than the 
fruit, tumidly jointed near the base and geniculate; fruit about 1 line long, 
the inner sepals oblong with callous grains mostly 3 and smooth.—Low 
moist valley lands throughout the state and in the mountains to middle 
altitudes; nat. from Eur. 

7. R. salicifolius Weinm. Willow Dock. Low spreading or erect, 1 to 
2y2 ft. high; leaves plane, glaucous, linear-oblong to oblong-lanceolate, acute 
at both ends, 4 to 6 in. long, short-petioled; flowering branches short (2 
or less commonly 4 in. long), the lateral mostly divaricate; whorls dense, 
crowded, leafless, or 1 or 2 lower whorls remote and leafy; pedicels rather 
shorter than the fruit, jointed near the base and recurved but not genicu¬ 
late; inner fruiting sepals triangular or triangular-ovate, pink-red, 1 to 2 
lines long, the white callous grain only 1, or the grains 1, 2 or 3, even in the 
same panicle.—Wet places in valley lands and in the foothills, ascending to 
high altitudes in the mountains; distributed nearly throughout Cal., 20 to 
6000 ft.; n. to B. C. Yar. montigenitus Jepson. Flowering branches short 
and panicle more compact; inner fruiting sepals without callous grains or a 
calyx here and there with the grains subulate or small.—High montane 
(6000 to 11,000 ft.) : Yollo Bolly Mts.; Sierra Nevada; s. to San Jacinto Mts. 
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8. R. pulcher L. Fiddle Dock. Stem slender but rigid, widely parted 
into zigzag branches; leaves oblong or fiddle-shaped, 3 to 5y2 in. long, 
petioled; flowering branches simple, divaricate, sparsely leafy, the dense 
whorls remote or at least distinct, red-brown in fruit; pedicels about equal¬ 
ing the fruit, tumidly jointed in the middle; inner fruiting sepals with 5 to 
10 awn-like teeth on each side; callous grains 1 to 3.—Common weed of 
valley waysides and vacant lots in towns; also in meadows and moist 
places in the foothills and mts.: nat. from Eur. 

9. R. obtusifolius L. Bitter Dock. Tall, slender, 3 ft. high or more; 
leaves ovate-oblong to oblong-lanceolate, somewhat undulate, acute or obtuse, 
truncate or cordate at base, 6 in. long or less, long-petioled; flowering 
branches in a rather strict panicle, leafless or with a few little-reduced leaves 
at the base; whorls loose, not crowded, the lower remote; pedicels slender, 1 
to 2 times as long as the fruit, tumidly jointed toward the base; inner 
fruiting sepals ovate-deltoid, 1% to 3 lines long, with 3 to 5 thin triangular 
or subulate teeth on each side; grain 1 only or with 2 other small ones.— 
European weed in low lands about San Francisco Bay. 

10. R. persicarioides L. Golden Dock. Stems soft and fistulous (at least 
below), prostrate or erect, seldom more than 1 ft. high; herbage yellowish 
green, minutely pubescent; leaves oblong or lanceolate, truncate or sub- 
cordate at base, acute at apex, a little undulate, 2 to 4 in. long, rather short- 
petioled; flowering branches with scattered subequal leaves, the whorls 
mostly crowded or the lower remote; pedicels very unequal, tumidly jointed 
at base; inner fruiting sepals % to 1% lines long, acutely produced at apex 
with 2 or 3 awn-like teeth on each side; callous grains 3; fruit almost bur- 
like.—Wet places by lakes or streams or in marshy lands: Los Angeles Co. 
to Alameda Co. and Siskiyou Co.; n. to B. C., e. to the Atlantic. 

11. R. paucifolius Nutt. Stems 9 to 15 in. high, in clusters from the 
crown of a taproot; leaves mostly basal, linear to narrowly ovate or oblong, 
entire, 1 to 3 in. long, drawm down to petioles 1 to 2 times as long; flowers 
on slender leafless branches; pedicels jointed toward the base; inner fruiting 
sepals round-cordate, finely reticulated, 1 to 1% lines long, much longer 
than the acliene.—Sierra Nevada, 3500 to 9500 ft.; n. to B. C., e. to Col. 

12. R. acetosella L. Sheep Sorrel. Stems tufted, % to 2 ft. high, arising 
from running rootstocks; lower leaves hastate, the upper reduced or the 
branches leafless and ending in the reddish (pistillate) or yellowish (stami- 
nate) panicle; pedicels as long or twice as long as the flowers, not jointed; 
staminate flowers 1 line long or less, the pistillate rather smaller; achene 
granular.—Throughout the state, in places very common; nat. from Eur. 
The green leaves are very acid. 

3. OXYRIA Hill 

Alpine perennial herb. Leaves somewhat fleshy, round-reniform, long- 
petioled, mostly basal. Stems erect, bearing a panicle of small green per¬ 
fect flowers. Calyx of 4 nearly distinct sepals, the 2 inner erect (appressed 
in fruit), the 2 outer spreading. Stamens 6. Stigmas 2. Achene thin and 
compressed, surrounded by a broad wing and thus orbicular in outline. 
(Greek oxus, sour, on account of the acid leaves.) 

1. O. digyna (L.) Hill. Mountain Sorrel. Stems simple, scape-like, 3 to 
11 in. high, several from a large chaffy rootstock; flowers on slender pedicels; 
achene 1% lines in diameter, very much larger than the sepals, entire or 
emarginate at each end.—Alpine, among cold wet rocks, 8000 to 12,000 ft.: 
Sierra Nevada, s. to Mt. San Jacinto and n. to Mt. Shasta and Warner Mts.; 
n. to the arctic circle and around the northern hemisphere. 

4. PTEROSTEGIA F. & M. 

Annuals with very slender and weak stems and opposite leaves. Flowers 
solitary and nearly sessile in the axils, longer than the subtending bract. 
Bract rounded and more or less 2-lobed, dentate on the margin, in fruit 
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enlarged, scarious and reticulated, loosely inclosing the achene and develop¬ 
ing 2 sac-like protuberances on the back. Calyx 6 (or 5)-parted; stamens 
as many or fewer than the lobes. (Greek pteron, a wing, and stege, a 
covering, in reference to the bract.) 

1. P. drymarioides F. & M. Stems commonly several from the base, usually 
with a branch at each node, diffuse or straggling, a few inches to l1 * * * V./^ ft. 
long; leaves roundish or broader than long and notched once or twice at 
apex or even cleft, or distinctly fan-shaped or obcordate, 2 to 6 (or 10) lines 
broad, narrowed at base to a slender but mostly short petiole; flowers reddish, 
less than 1 line long; calyx-segments oblong-lanceolate.—Foothills, under 
trees in open woods, or in the shade of rock outcroppings, throughout Cal.: 
n. to Ore., s. to L. Cal. Apr.-May. 

5. PHYLLOGONUM Cov. 

Prostrate annual wTitli the leaves basal and in 3s at the nodes. Flowers 
yellow, pediceled, borne in close fascicles at the nodes, without involucre or 
bracts. Calyx deeply cleft into 6 divisions. Stamens 9. (Greek phullon,. 
leaf, and gonu, knee, on account of the leafy, not bracteate, nodes.) 

1. P. luteolum Cov. Stems several from the base, 3 to 5 in. long with 
3 to 5 branches at the nodes; herbage yellowish, nearly glabrous; leaves 
obovate, drawn down to a petiole; calyx % to 1 line long.—Death Valley 
region. 

6. NEMACAULIS Nutt. 

Annual with very slender stems and mostly basal white-woolly leaves. 
Flowers crowded in subglobose heads; heads sessile in the forks and along 
the branches, each flower subtended by an herbaceous bract. Calyx 6-cleft. 
Stamens 3. Achene short-ovoid. (Greek nema, thread, and kaulos, stem,, 
referring to the slender stems.) 

1. N. denudata Nutt. Stems prostrate or ascending, 6 to 14 in. long,, 
glabrate, reddish; leaves spatulate, narrowed to a petiolar base, x/2 to 1% 
in. long; bracts oblong, forming a whorl at the nodes; bracts of the flower- 
clusters obovate, 1 line long, glabrous below, wliite-woolly above, the outer 
flowerless, the inner smaller; Howlers yellowish, glabrous, % line long.— 
Sea-beaches, sand-dunes and sandy soil: San Pedro to San Diego; w. edge 
of the Colorado Desert; L. Cal. 

7. HOLLISTERIA S. Wats. 

White-woolly annual herbs. Leaves alternate, cuspidate, with a small 
lanceolate pair at base like stipules. Involucres solitary and sessile in the 
axils, composed of 3 almost distinct linear bracts, 2-flowered. Flowers un¬ 
equally pediceled, with a minute scarious bractlet at base. Calyx 6-cleft, to 
the middle. Stamens 5 to 9, included. Achene glabrous. (Col. W. W. Hol¬ 
lister, pioneer Californian.) 

1. H. lanata Wats. Stems several or many from the base, prostrate, 3 to- 
7 in. long; basal and lowest stem leaves oblanceolate, narrowed to a petiole, 
1 to 1% in. long, glabrate; stem leaves ovate, sessile, cuspidate, 3 to 7 
lines long, white-woolly; calyx 1 line long, very wmolly outside, its lanceolate 
lobes green with a scarious margin.—S. Monterey Co. e. to the upper San 
Joaquin Valley. 

8. LASTARRIAEA Remy. 

Small fragile annual, diffusely branched from the base. Leaves linear, in 
a basal tuft and in whorls along the stem, the upper ones and the bracts 
with hooked awns. Flowers solitary, sessile in the forks and terminal, con¬ 
cealed by the involucre-like whorl of bracts. Calyx simulating an involucre, 
tubular, 5 to 6-cleft, the teeth with hooked awns. Stamens 3, inserted on 
the throat, the filaments with a small membranous tooth on each side. (J. 
V. Lastarria, 1817-1888, Chilean publicist and writer.) 
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1. L. chilensis Remy. Stems 2 to 10 in. long; herbage slightly hairy; 
floral bracts crowding the ends of the branchlets, scattered below; calyx 
1 to 2 lines long.—Dry sandy soil: Contra Costa and Monterey Cos. to S. 
Cal., thence n. to Mono Co.; L. Cal.; nat. from Chile. May-June. 

9. CHORIZANTHE R. Br. 

Low dichotomously branched annual herbs of summer. Leaves mostly in a 
basal rosette which disappears early in the dry season, the cauline leaves 
commonly reduced to opposite, ternate or unilateral bracts. Involucres com¬ 
monly 1, sometimes 2 to 6-flowered, cylindric, urnshaped or triangular, al¬ 
ways sessile, mostly 3 to 6-angled or -costate, 3 to 6-toothed or -cleft; teeth 
divaricate, cuspidate or awned, the awns commonly with a hooked tip. 
Flowers pediceled or nearly sessile, without bractlets, included within the 
involucre or the calyx protruding. Calyx 6-parted or -cleft, colored, never 
herbaceous. Stamens usually 9, 6 or 3. Ovary glabrous. Our species are of 
the deserts or arid foothills. (Greek chorizo, to divide, and anthos, flower, 
on account of the parted calyx.) 

A. Bracts entire. 

Involucres urnshaped or the tube cylindric and slightly contracted below the teeth; teeth 
equal or the 3 alternate shorter, bordered by a scarious membrane; stamens 6 
or 9, inserted at base or lower part of calyx-tube. 

Involucre bordered by a broad membrane, the teeth excurrent from it. 
Membrane white, the 6 involucral teeth equal.1. G. membranacea. 
Membrane purple, 3 of the involucral teeth usually inconspicuous or minute. . . . 

2. G. nortonii. 
Involucral teeth bordered by a narrow membrane but distinct. 

Calyx-lobes bifid, erect; Sierra foothills.3. G. stellulata. 
Calyx-lobes not bifid; Coast Ranges along the coast. 

Membrane of involucral lobes not continuous around sinuses. 
Mostly prostrate or diffuse; heads scattered at intervals along the 

stems on short peduncles; involucral lobes with moderate 
scarious borders. . . . ..4. G. pungens. 

Erect; heads mostly terminal on the cymose forks; involucral lobes 
with showy white borders.5. G. nivea. 

Membrane of involucral lobes continuous around sinuses; erect. 
6. G. douglasii. 

Involucres cylindric (except nos. 18 and 19), not scarious margined, the teeth 6, some¬ 
times 5, 4, or 3. 

Involucral tube cylindric, usually 6-ribbed; stamens 3, 6 or 9, inserted at base or lower 
part of calyx-tube. 

Plants commonly but not always erect. 
Joints excessively fragile; calyx-lobes equal; plant yellowish. 7. G. brevicornu. 
Joints less fragile. 

Calyx-lobes not fringed. 
Calyx-lobes entire; plant reddish. 

Calyx-lobes equal; rare.8. G. breweri. 
Calyx-lobes unequal; common.9. G. staticoides. 

Calyx-lobes erosulate, very unequal.10. G. valida. 
Calyx-lobes, at least the inner, fringed. 

Lobes very unequal, the inner fringed.11. G. palmeri. 
Lobes equal, all fringed.12. G. fimbriata. 

Plants prostrate or procumbently spreading. 
Involucral teeth subequal or 3 long and 3 short; coastal S. Cal. 

Plants low, spreading horizontally; flowers white.13. G. parryi. 
Plants procumbent; flowers yellow.14. G. procumbens. 

Involucral teeth very unequal. 
Involucre 6-ribbed. 

One tooth very long and 5 very short; stamens 6 or 9. 
15. G. uniaristata. 

Teeth very unequal; stamens 3.16. G. clevelandii. 
Involucre 4 or 5-ribbed; stamens 9.17. G. spinosa. 

Involucral tube 3-angled, or cylindric but not ribbed or angled, in either case usually 
transversely corrugated; calyx tubular, shortly 6-cleft; stamens 6 or 9, in¬ 
serted on the calyx-throat. 

Involucral tube 3-angled, its teeth stout, divergent. 
Teeth equal or in equal sets. 

Teeth 3; cauline leaves usually none.18. G. orcuttiana. 
Teeth 6, the alternate 3 very short and inconspicuous; cauline leaves in 

pairs.19. G. polygonoides. 
Teeth 3, very unequal, foliaceous, ovate to lanceolate; very spiny. 

20. G. rigida. 
Involucral tube cylindric, not ribbed or angled. 

Involucral lobes 3, equal, the tube strongly corrugated. . . .21. C. corrugata. 
Involucral teeth or lobes 5, one foliaceous and much larger than the other 

4, the tube obscurely corrugated.22. G. watsonii. 
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316. Chorizanthe mem 
branacea Benth.; 

involucre x 5. 

B. Bracts 3-lobed. 
Involucre without spurs, sometimes the angles gibbous at base. 

Involucres 4-angled, 4-toothed. 
Bracts minute; involucral teeth equal.23. G. vortriedei. 
Bracts very conspicuous and foliaceous, orbicular-perfoliate; teeth unequal. 

24. G. perfoliata. 
Involucres cylindric, not 4-angled. 

Involucral tube smooth, its teeth 3, unequal; bracts unilateral, 3-lobed, foliaceous 
and conspicuous.25. G. californica. 

Involucral tube sulcate, its teeth 5, equal; bracts small.26. G. insignis. 
Involucre with spurs at base. 

Spurs 6, spine-like; involucral teeth uncinate.27. G. leptoceras. 
Spurs 3, saccate, each about as large as involucral tube; involucral teeth straight. . . . 

28. C. thurberi. 

1. C. membranacea Benth. Fig. 316. Erect, % to l1/^ ft. high, mostly 
simple below, once to thrice dichotomous above, 
the involucres in solitary capitate clusters along 
the branches or mostly terminal; herbage lanate, 
floccose in age, the upper surface of the leaves 
glabrate; leaves linear, sessile, or gradually nar¬ 
rowed into a short petiole, % to 1*4 in. long; 
involucres urnshaped, l1/^ to 2 lines long, wholly 
white-scarious between the awned teeth, or some 
involucres, especially solitary ones in the lower 
forks, wholly destitute of membranous border; 
awns slender, uncinate, and strongly divergent; 
flowers 2 or 3, unequally pediceled, of these 1 
or 2 undeveloped or obsolete; calyx woolly, its 
segments obovate or spatulate, the inner nar¬ 
rower, all clawed, united only at very base; 

stamens 9.—Foothills, mostly towards the interior, 250 to 4500 ft.: Monterey 
Co. to Tehama Co.; Sierra Nevada. May-June. 

2. C. nortonii Greene. Fig. 317. Mostly 1-stemmed, 2 or 3-forked, or 
sometimes many-stemmed from base, 4 to 7 in. 
high, the involucres congested in terminal 
heads; leaves oblanceolate, 1 to 1% in. long; 
lower bracts foliaceous, the upper reduced; 
herbage hairy; involucres reddish, cylindric- 
urnshaped, 6-ribbed, margined by a broad scari- 
ous purple 6-lobed border; lobes unequal, the 
3 larger triangular in outline, the 3 alternate 
often small or obsolete, all ending in a short 
uncinate awn; some earlier involucres solitary 
in the forks and these destitute of scarious 
margin; calyx rose-color, little exserted, its 
short oblong lobes equal, undulate-erosulate; 
stamens 6 or 9.—Mts. bounding the Salinas 
Valley, Monterey Co. June. Involucres often reticulate betAveen the ribs. 

3. C. stellulata Benth. Stem erect, trichotomously branched, mostly above 
the base, 4 to 6 in. high, the involucres in cymose clusters or somewhat cap¬ 
itate; herbage hairy; leaves linear, acute, sessile, 5 to 8 lines long, in a 
rosette at base and in whorls at the nodes or reduced above; involucres 

cylindric-urnshaped, 6-ribbed, 2 lines long, reticulate between 
the ribs; involucral teeth 6, nearly equal, with scarious mar¬ 
gins, the tips uncinate or straight; calyx-lobes bifid or usually 
so.—Sierra Nevada foothills from Shasta Co. to Tulare Co. 

4. C. pungens Benth. Fig. 318. Stems prostrate or at first 
erect, more or less dichotomous, 2 to 15 in. long, the in¬ 
volucres in head-like clusters on very short lateral branch- 
lets or terminal; herbage villous pubescent; leaves basal and 
in pairs at the lower nodes, spatulate or oblanceolate, nar¬ 
rowed to a petiole, % to 2 (or 4) in. long, reduced above to 

pungensBe^ith1- bracts; involucres cylindric-urnshaped, hairy, 1 to 1% lines 
involucre x 5. ’ long, subtended by subulate or acicular pungent bracts; 

317 Chorizanthe nortonii 
Greene ; involucre x 5. 



BUCKWHEAT FAMILY 297 

involucral tube sharply 6-angled or -ribbed, unequally 6-toothed, the alter¬ 
nate teeth shorter, all uncinate and more or less scarious-margined towards 
the base; calyx white, its lobes equal, oblong, erose-denticulate, hairy on 
the outside; stamens 9 or 6.—Sand-dunes and sandy valleys along the coast 
from Marin Co. to Santa Barbara Co. Var. diffusa Parry. Leaves all basal; 
scarious border of the involucral teeth pink.—Valleys, Santa Cruz to Mon- 
tery. Var. cuspidata Parry. Involucral teeth without scarious margins or 
the margins scant, otherwise identical with the species.—San Francisco Co. 
to Sonoma Co. Var. robusta Jepson. Stems erect, branched above, % to 
2 ft. high; heads large, dense, mostly terminal or subterminal; involucral 
teeth with narrow margins or none.—San Francisco Bay region to Monterey 
Bay. 

base, erect, 

5. C. nivea Jepson. Erect; head-like clusters borne on dichotomous cymes; 
all the involucral teeth with scarious white margins, the alternate teeth 
smaller; calyx white, its lobes with yellow tips.—Mts. near San Luis Obispo; 
Monterey. 

6. C. douglasii Benth. Stem erect, tri- or di-chotomously branching, 4 to 
6 in. high; basal leaves spatulate, shortly petioled, the cauline oblong to 
linear; bracts subulate; herbage somewhat hairy pubescent; involucres hairy, 
condensed in terminal heads, urnshaped-cylindric, l1/* lines long, sharply 
ribbed, reticulate between the ribs; involucral teeth spreading, membranous 
margined below the short hooked awn, the membrane continuous in the 
sinus between the teeth; calyx rather deeply cleft, its lobes equal, oblong- 
ovate, obtuse, erosulate.—Monterey Co. 

7. C. brevicornu Torr. Fig. 319. Stems several from the 
repeatedly and shortly dichotomous, yellowish, 3 to 8 in. 
high, excessively fragile; herbage minutely pubescent; leaves 
in a basal tuft, linear-oblanceolate, narrowed to a petiole, % 
to 2 in. long; involucres in the forks and along the branch- 
lets, 1-flowered, cylindric, 2 to 2% lines long, acutely 3-angled 
or 3-ribbed, with 3 smaller ribs between, minutely corru¬ 
gated between the ribs; teeth 6, hooked, the 3 alternate 
smaller; flowers white, glabrous, sessile; calyx-tube long and 
slender, its lobes oblong, nearly equal, truncatish and erosu¬ 
late at apex, barely exserted; stamens 3, at base.—Arid stony 
hills, Colorado and Mohave deserts n. to Inyo Co.; e. to 
Nev. and Ariz. More fragile than any other species, the 
specimens usually disjointing completely when dry. 

8. C. breweri Wats. Similar to C. staticoides but more 
diffuse; herbage canescent but reddish; involucres acutely 6-ribbed and 
reticulated, constricted a little below the spreading teeth, the alternate teeth 
somewhat smaller; calyx white, exserted, its lobes oblong to elliptic, obtuse, 
entire, subequal, at least when fully developed. — Hillsides, San Luis 
Obispo Co. 

9. C. staticoides Benth. Turk’s Eug. Stems 1 or several from the base, 
erect or ascending, cymosely dichotomous, 4 to 10 (or 18) in. high, fragile 
at the joints; involucres sessile, congested at the end of the branchlets or 
solitary in the forks; herbage characteristically reddish, soft-pubescent or 
grayish, in age subglabrate, the under surface of the leaves white-woolly; 
leaves obovate to elliptic, 3 to 9 lines long, the petioles 1 to 3 times as long; 
involucres cylindric, 6-ribbed, 2 to 21/o lines long, the teeth spreading, hooked 
at tip, 3 much larger than the 3 alternate or the latter obsolete; calyx white, 
rose-pink or deep rose, exserted, the segments narrowly oblong, mostly entire, 
hairy on the back, the inner smaller and shorter; stamens 9 or 6.—Dry 
sandy plains and foothills: coastal S. Cal. to Monterey Co., thence e. to 
the upper San Joaquin Valley. Not known in the Mohave or Colorado 
deserts. Var. nudicaulis Jepson. Herbage commonly greenish; flowers white. 
—Mt. slopes along the coast from Santa Barbara to Echo Mt. 

10. C. valida Wats. Erect, 4 to 6 in. high, once or twice di- or tri-choto- 
mously branched; leaves spatulate; involucral teeth or lobes not margined 
but awned; awns mostly straight; inflorescence similar to the preceding: 

319. Chorizanthe 
brevicornu Torr. 

involucre x 5. 
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flowers pedicellate, partly exserted; calyx-segments oblong, erose-denticu- 
late, hirsute along the back on the midvein, very unequal (the alternate 
only % as long).—Sonoma Co. 

11. C. palmeri Wats. Stem erect (or sometimes prostrate), tricliotomous, 
5 to 12 in. high, the ends of the simple or dichotomous branches bearing 
head-like clusters of erect compactly crowded involucres, the forks usually 
with solitary involucres; herbage pubescent; leaves in a basal tuft, oblong- 
spatulate, % to 1% in. long; bracts of the flower clusters setaceous; in¬ 
volucres cylindric or a little contracted upward, 1% to 2 lines long, 6-ribbed, 
6-tootlied, the larger 3 unequal, the smaller 3 nearly equal, all tipped with 
mostly straight spines; flowers rose-color, exserted, very shortly pediceled; 
calyx shortly cleft, the outer lobes roundish, entire, the inner shorter, shortly 
laciniate-fringed; stamens 9.—Dry hills, Monterey and San Luis Obispo Cos. 

12. C. fimbriata Nutt. Stem erect or diffuse, trichotomous at first node, 
then dichotomously branching, 4 to 10 (or 15) in. high, the involucres soli¬ 
tary in the forks or clustered along the terminal branchlets; herbage red¬ 
dish, lightly pubescent; leaves basal, spatulate or obovate, narrowed to a 
petiole, 1 to 2 in. long; bracts subulate or acicular; involucres cylindrical, 
2 to 3 lines long, 6-ribbed, ending in 6 spreading spine-tipped teeth, the 
alternate teeth smaller; teeth uncinate (or straight); calyx white, exserted, 
its lobes ovate-lanceolate, equal, irregularly fringed on each side, mostly 
below the middle; stamens 6.—Palm Sprs.; Mt. San Jacinto; San Diego Co. 
May-July. Yar. laciniata Jepson. Habit, foliage, involucres and pubescence 
that of the species; calyx rose-color, its lobes laciniate-f ringed throughout. 
—San Diego Co. 

13. C. parryi Wats. Stems several from the base, spreading horizontally 
and repeatedly forking, forming low flat-topped plants 3 to 15 in. broad, 
the involucres clustered at the ends of the branchlets; leaves oblong, nar¬ 
rowed to a short petiole, 4 to 9 lines long; involucres 1 line long, cylindric 
but somewhat contracted below the spreading teeth, the tube acutely 6- 
angled; teeth uncinate, 3 large alternating with 3 small; calyx white, its 
segments erosulate, the inner half as large as the outer; stamens 9.—Sandy 
or gravelly plains, San Bernardino Valley. Yar. fernandina Jepson n. comb. 
Stems longer and laxer; awns of the involucre (or some of them) straight; 
calyx lobes nearly equal, the inner narrower.—Washes, Los Angeles to San 
Fernando Valley. (C. fernandina Wats.) 

14. C. procumbens Nutt. Stems procumbent, several from the base, elon¬ 
gated and sparingly branched, 3 to 13 in. long, the involucres in small 
clusters along and towards the ends of the branchlets; herbage soft-pubes¬ 
cent; leaves spatulate or oblanceolate, in a basal tuft and at the lower 
nodes; bracts lanceolate; involucres 6-ribbed, with mostly 6 equal spreading 
teeth, or the 3 alternate shorter; calyx yellow, the inner lobes much smaller 
than the outer.—Coastal S. Cal. 

15. C. uniaristata T. & G. Stems prostrate, 2 to 6 in. long, with a short 
soft pubescence; leaves broadly spatulate, the bracts oblanceolate and cus¬ 
pidate or nearly acicular towards ends of branches; involucres numerous 
and rather loosely cymose on the branches or sometimes densely clustered, 
cylindric-urnshaped, 6-ribbed, l1/^ to 2 lines long; involucral teeth awned, 
one awn long and straight, the others very short and hooked; flowers 
cream-color; outer calyx-lobes obovate, entire, the inner half as long, oblong, 
crenate; stamens 6 or 9.—Foothills, Mt. Diablo to San Luis Obispo Co., 
thence e. to the Sierra Nevada in Kern Co. 

16. C. clevelandii Parry. Stems prostrate, branched from the base, 4 to 10 
in. long; herbage hairy pubescent; basal leaves ovate-spatulate, cauline 
leaves narrow and pungent; involucre 6-ribbed, with unequal divergent un¬ 
cinate teeth; outer calyx-lobes broadly oblong, truncate, erosulate or den¬ 
ticulate, the inner about half as long as the outer; stamens 3.—Region of 
Clear Lake. Closely allied to C. uniaristata. 

17. C. spinosa Wats. Stems several from the base, prostrate, forming a 
loose spiny mat 8 to 16 in. broad; herbage puberulent; basal leaves oval or 
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obovate, narrowed to a petiole with a broad or clasping base; bracts lance¬ 
olate, setaceous, conspicuous, their axils bearing clusters of 3 or 4 involu¬ 
cres; involucres short-cylindric, 4 or 5-costate, the teeth very unequal, 
usually wTith 1 long tooth, 1 or 2 minute ones and 1 or 2 of intermediate 
size, all straight-awned; flowers 2 or 3, pediceled, usually only 1 developed; 
calyx white, the 3 outer lobes orbicular with a short narrow claw, the 3 
inner ovate, smaller, minute; stamens 9.—Mohave Desert, Muroc Sta. 

18. C. orcuttiana Parry. Stems several from the base, prostrate, 1 to 4 
in. long, sparingly dichotomous; herbage thinly pubescent; leaves spatulate 
or narrowly oblanceolate, mostly in a basal tuft; involucres scattered along 
the branches and terminal; involucral tube nearly 1 line long, cylindric but 
3-angled, 3-toothed, not or only obscurely reticulated, its stout teeth nearly 
or quite horizontally spreading and as long as the tube; flowers usually 1, 
pediceled; 1 1 calyx-lobes equal, its tube narrowly turbinate; stamens 9 or 
fewer. ’ ’—Point Loma, San Diego. Quite like C. polygonoides in habit but 
its involucres very different. 

19. C. polygonoides T. &. G. Dichotomously branched, forming mats 5 to 
10 in. across; basal leaves oblanceolate, contracted to a petiole, % to lx/o 
in. long; bracts in pairs, oblanceolate or obovate, resembling the leaves of 
the basal rosette and becoming smaller towards the ends of the branches; 
involucres obpyramidal, strongly 3-angled, corrugated between the ribs, 
without scarious margin, solitary or in 2s or 3s, the tube 1 to 1% lines long, 
the 3 larger lobes as long and with alternating short and inconspicuous ones 
at base.—Widely but sparsely scattered from Modoc Co. to San Diego Co. 

20. C. rigida T. & G. Stem erect, 1 to 3 in. high, simple or very shortly 
branched, densely packed with short involucre-bearing branchlets, or some¬ 
times diffusely spreading and forming a spiny mat 6 to 11 in. broad; leaves 
on the primary stem or branches round-ovate to obovate, 4 to 12 lines long, 
on petioles 1 to l1/^ times as long, those of the branchlets lanceolate or 
subulate, spine-tipped, becoming hard and rigid, the involucres in clusters 
in their axils; involucral tube short, about 1 line long and as broad, strongly 
and acutely 3-angled and strongly reticulated between the angles, its lobes 3, 
foliaceous, ovate to lanceolate, spreading, unequal, 3-ribbed and reticulate 
on back, spine-tipped, 1 to 8 lines long; flower pediceled, yellowish; calyx- 
tube narrow, abruptly expanded into the short throat and limb, its lobes 
oblong, short, very hairy on back, scarcely exserted; stamens 9, inserted 
at throat.—Arid rocky hills; Colorado Desert; e. Mohave Desert; Inyo Co.; 
s. Nev. to Ariz. and L. Cal. Apr.-May. One of the most characteristic 
desert annuals on the driest stony hills where there is 
little or no other vegetation. 

21. C. corrugata (Torr.) T. & G. Pig. 320. Stems several 
from the base, erect or ascending, 1 to 4 in. high, slightly 
villous; leaves roundish ovate, woolly or glabrate above, 
2 to 9 lines long, on slender petioles; bracts subulate, 
small; involucres solitary in the forks and along the 
branches but numerous; involucral tube cylindrical, not 
angled or ridged but strongly corrugated, 1 to l1/^ lines 
long; involucral lobes 3, equal, ovate, as long as the tube, 
woolly above, reticulate below, sliort-awned, uncinate; 
calyx white, included; “ stamens 6 or 9, on middle of 
tube.”—E. Mohave Desert; Colorado Desert; L. Cal. 

22. C. watsonii T. & G. Stems erect or ascending, sev¬ 
eral from the base, dichotomous, 1 to 4 in. high; herbage canescent; leaves 
basal, narrowly oblanceolate; bracts in pairs, at length setaceous; involu¬ 
cres solitary in the forks and clustered towards the ends of the branchlets, 
canescent; involucral tube slender cylindric, not ribbed, obscurely corru¬ 
gated, 2 to 3 lines long, its teeth 5, one foliaceous and usually much larger 
than the other four, especially on involucres solitary in the forks; flower 
pediceled, included; calyx yellow, hairy externally; stamens 9, inserted at 
mouth of tube.—Santa Ana Canon, San Bernardino Mts. (F. W. Peirson); 

320. Chorizanthe 
corrugata T. & .Gr.; 

involucre x 6. 
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Mohave Desert, n. to Inyo and Lassen Cos.; Nev. to Wash. Foliaceous lobe 
of the involucre 3 to 4 lines long. 

23. C. vortriedei Bdg. Stem divaricately trichotomous at the first node, 
then dichotomous, 4 to 7 in. long, the internodes relatively long and the 
involucres solitary in the forks; herbage glabrous or a little glandular; 
leaves in a basal rosette, spatulate, % to 1 in. long; bracts small, perfoliate, 
3 (or 4) -lobed, the lobes triangular, or oblong; involucres 1% lines long, 
the tube 4-sided or 4-angled, the angles at base somewhat gibbous or ridge¬ 
like; involucral teeth 4, short, ovate or triangular, cuspidate; flowers 2, long- 
pediceled; calyx yellowush-green, 5-cleft, each short yellowish division bear¬ 
ing two white oblong lobes; stamens 9, inserted at base; seed black, globose, 
apiculate.—Local species, s. Santa Lucia Mts. In aspect it suggests a starved 
form of C. perfoliata, but it is a distinctive species, particularly in its 
peculiar calyx. 

24. C. perfoliata Gray. Stem branching at or near the base, diffuse with 
numerous branchlets, 8 to 13 in. high; leaves spatulate, 1 to 2 in. long; 
herbage sparingly pubescent or a little glandular; bracts perfoliate, orbicular 
or 3-lobed, spine-tipped at the angles; involucres strongly and acutely 4- 
angled, 2 or in age 3 or 4 lines long, mostly one at each node, wrinkled 
between the ribs, the 4 divergent teeth spine-tipped; angles or ribs some¬ 
times swollen into a small gibbous projection at base; calyx pediceled; 
stamens 6.—Mt. Hamilton Kange to the head of the San Joaquin Valley and 
the central Mohave Desert. In habit remarkably similar to C. californica. 

25. C. californica (Benth.) Gray. Stem branching at or near the base, 
rather sparingly forked into slender spreading branches, 4 to 14 in. high; 
herbage glandular hirsute; basal leaves ovate or broadly oblanceolate, nar¬ 
rowed to a short petiole, % to 1% in. long; bracts broader than long, 
divergently 3-lobed, the lobes spine-tipped, 4 to 8 lines long; involucres in 
3s at each node, 1-flowered, 1% to 2 lines long, subcylindric, not ribbed, 
smooth (but more or less hairy), with stout spreading spine-tipped teeth; 
teeth mostly 3, unequal, sometimes with 4 in 2 unequal pairs or only 2; calyx 
white, the tube slender, a little exserted in anthesis, its lobes broadly 
oblong, very obtuse.—San Luis Obispo Co. to San Diego Co., mainly near 
the coast. Var. suksdorfii Mcbr. Bracts very large; involucral tube 
urceolate, somewhat angular.—Sand-dunes, Surf, Santa Barbara Co. 

26. C. insignis Curran. Stem erect, divergently dichotomous, glandular, 
reddish, 3 to 4 in. high, the involucres solitary and secund along the 
branches; leaves in a basal tuft, linear-spatulate, glabrous, 3 to 6 lines long; 
bracts 3-lobed, the lobes oblong, those of the upper ones lanceolate-setaceous; 

involucres cylindric or obconic, slightly corrugate, lightly 
5-sulcate, 1% lines long, armed with 5 horizontally diver¬ 
gent spines; spines equal, straight, as long as the involu¬ 
cral tube; flowers 4 to 6 in each involucre, pediceled; 
calyx rose-color, hairy, exserted; “stamens 9.”—Central 
Monterey Co. 

27. C. leptoceras (Gray) Wats. Fig. 321. Stems 2 or 3 
from the base, very slender, divaricately dichotomous, 3 to 
11 in. long; herbage glabrous except a little pubescence 
on the bracts and involucres; leaves basal, oblanceolate, 
% to 1 in. long; bracts 3-lobed, l1/^ to 2y2 lines broad; 
involucres in capitate clusters in the forks and terminal 
on the branchlets, the proper tube short, soon flaring into 
6 lanceolate long-awned ciliate teeth and armed at base 
with 6 uncinate spine-like spurs; flowers 2 or 3; calyx 
campanulate, its spatulate lobes almost distinct; stamens 

6.—Dry sandy plains, s. bases of the San Gabriel and San Bernardino 
mountains. 

28. C. thfirberi (Gray) Wats. Fig. 322. Stems 1 or several from the base, 
di- or tri-chotomously forking, 2 to 8 in. high; herbage glandular-hispidulose 
near the base, sparingly so above; leaves in a basal rosette, elliptic to oblong, 

321. Chorizanthe 
leptoceras Wats.; 

involucre x 6. 
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3 to 4 lines long; bracts small, 3-lobed and 
spine-tipped; involucres chartaceous, 2-flow- 
ered, solitary in the axils of the bracts, 2 lines 
long, cylindric, 5-toothed and 3-liorned; teeth 
erect, tipped with a short straight spine; 
horns near base saccate, spreading, short, 
thick, each tipped with a short straight 
spine; flowers pedicelled; calyx deeply parted, 
hairy on the outside; stamens 9 or 6.—Arid 
valleys, Colorado and Mohave deserts to 
Inyo Co.; s. Sierra Nevada; San Carlos Range; 
s. Nev. and Ariz. 

10. OXYTHECA Nutt. 

Slender annuals with- the internodes more 
or less covered with stipitate glands and a repeatedly dichotomous inflores¬ 
cence. Leaves in a rosette at base. Bracts more or less connate, often in 3s. 
Involucres 2 to several-flowered, more or less pedicellate, mostly turbinate, 
4 or 5-cleft, each lobe bearing a bristle or awn. Flowers mostly exserted. 
Calyx glandular or pubescent on the outside. Stamens 9. Achene commonly 
lenticular. (Greek oxus, sharp, and tlieke, case, in allusion to the spiny 
involucre.) 

Involucres lobed. 
Involucres 5-lobed; bracts united only at base. 

Involucres deeply parted into linear to obovate lobes. 
Plants prostrate; involucres sessile.1. O. luteola. 
Plants erect; involucres pediceled. 

Calyx-lobes entire.2. O. caryophylloides. 
Calyx-lobes cleft.3. O. trilobata. 

Involucre a shallowly-lobed concave disk; calyx-lobes fimbriate. .4. O. emarginata. 
Involucres acutely 4-lobed; plants erect. 

Bracts completely united into a round concave perfoliate disk; involucres sessile 
or nearly so.5. O. perfoliata. 

Bracts united only at base; involucres mostly pediceled. 
Leaves revolute.6. O. dendroidea. 
Leaves plane.7. O. watsonii. 

Involucral tube short, not lobed, its margin with 14 to 36 bristles.8. O. narish.M. 

1. O. luteola Parry. Stems prostrate, several from the base, branching, 2 
to 5 in. long; herbage usually yellowish; leaves basal and in pairs at the 
lower nodes, rounded, 1 to 2 lines long, the petioles mostly longer; bracts 
linear, acerose, in 2s or 3s; involucres in the forks and along the branclilets, 
parted almost to the base into 5 unequal divisions, the divisions linear, 
acerose or bristle-tipped, 1 to 3 lines long; flowers 7 to 11; calyx-tube sub- 
globose, woolly, the glabrous yellow lobes spreading from its orifice.— 
Local species, Lancaster, Mohave Desert. 

2. O. caryophylloides Parry. Stem erect but diffusely branching above 
the base, 7 to 10 in. high, the involucres numerous along the branchlets and 
terminal, on pedicels 1 to 4 lines long; herbage glabrous or nearly so; leaves 
basal, obovate to oblong-spatulate, contracted to a petiole, % to 2 in. long; 
bracts foliaceous, 3-parted into oblong divisions; involucres deeply parted 
into 5 nearly equal divisions, the divisions oblong, or a little widened 
upward, and abruptly awned; flowers 2 or 3; calyx short, greenish, obscurely 
lobed.—San Antonio, San Bernardino and San Jacinto mountains, 4000 to 
7000 ft. 

3. O. trilobata Gray. Stems one, sometimes several from the base, once 
trichotomous, then dichotomous, 4 to 14 in. high, the branches spreading; 
leaves in a basal tuft, spatulate, % to 2 in. long, a little hairy; herbage 
sparingly glandular; bracts 3-lobed, the lobes acerose; involucres glabrous, 
glaucous, deeply 5-parted, borne on slender pedicels; pedicels solitary in the 
forks and axils of the bracts; involucre deeply lobed, 2 to 3 lines long, its 
lobes oblong or spatulate, tipped with a bristle; calyx segments 3-cleft into 
lanceolate acuminate lobes slightly erosulate on the sides.—Dry valleys: 
San Bernardino Valley to San Diego Co. 

322. Chorizanthe thurberi 
Wats.; involucre x 6. 
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4. O. emarginata Hall. Stem erect, tri- and di-chotomous, 2 to 6 in. high, 
the involucres in the forks and terminal on pedicels 1 to 6 lines long; 
herbage reddish, sparingly and minutely glandular; leaves in a basal rosette, 
oblanceolate, 4 to 8 lines long; bracts mostly 3-lobed; involucres obpyram- 
idal, 2 to 3 lines high, shallowly 5-lobed, the lobes rounded, scarious-mar- 
gined, awn-tipped; flowers 4; calyx 6-parted, its segments oblanceolate, 
fimbriate at apex.—Ridges about Tahquitz Peak, San Jacinto Mts. July. 

5. O. perfoliata T. & G. Stem erect but short, parting at the first node 
into 2 or 3 horizontally spreading branches 2 to 4 in. long; herbage slate-color 
or reddish, glabrous except a glandular band on lower half of internodes; 
leaves of the basal rosette oblong-oblanceolate, green, 6 to 12 lines long; 
bracts at first node 3 or 4, small, united only at base, the upper bracts very 
conspicuous, orbicular- or deltoid-perfoliate, spine-tipped at the angles, 4 to 
9 lines broad, glaucous; involucre narrowly turbinate, 3 to 4 lines long, 
deeply and acutely 4-lobed, each lobe bristle-tipped; calyx whitish, % line 
long, the outer segments minutely wliite-scaly.—Mohave Desert, n. to Lassen 
Co.; Nev. to Ariz. 

6. O. dendroidea Nutt. Stem erect, tri- and di-chotomously branching 
above the base, 7 to 14 in. high, hispidulose-glandular, the involucres nearly 
sessile or shortly pedieeled along the branchlets, or those in the forks 
mostly on pedicels 1 to 4 lines long; leaves linear to oblanceolate, revolute, 
acute, thinly hirsute, % to P/2 in. long; involucres narrowly turbinate, % 
to 2 lines long, 4-lobed, the lobes with very unequal awns or sometimes the 
awns obsolete; flowers about 3; calyx pale rose or whitish, rough pubescent, 
very shortly lobed.—Crooked Creek, Owens Valley; Lassen Co.; n. to Wash., 
e. to Wyo. 

7. O. watsdnii T. & G. Stem erect, dichotomously branching above the 
base, 6 to 9 in. high, glaucous; leaves spatulate, % to 1 in. long; bracts 
awned, reflexed; involucres turbinate, 4-lobed, with elongated awns, 1 pG lines 
long, borne on pedicels 2 to 5 lines long; flowers % line long, white, puberu- 
lent.—Cushenbury Sprs., Mohave Desert; e. to Nev. 

8. O. parishii Parry. Pig. 323. Stem erect, diffusely but sparingly tri- 
and di-chotomous above the 
base, 8 to 14 in. high, glabrous 
and glaucous except a hispidu¬ 
lose-glandular band 011 the 
lower part of the internodes 
and on the pedicels; leaves 
basal, spatulate-obovate, % to 
1% in. long; bracts small, 3- 
cleft; involucres on axillary 
and terminal pedicels (% to 
1% in. long), the tube turbi¬ 
nate, short (1 line long), but 
developing from its margin a 
circle of 14 to 36 excurrent 
bristles 2 to 3 lines long; flow¬ 

ers 5 to 14, pedieeled; calyx 6-cleft nearly to base, its lobes linear-oblong, 
almost distinct, pubescent on back; stamens 9.—Montane 4500 to 6500 ft.: 
San Gabriel and San Bernardino mountains; n. to Mt. Pinos. 

11. ERIOGONUM Michx. 

Annual or perennial herbs or small shrubs with basal or alternate or 
wliorled leaves without stipules, those of the inflorescence commonly reduced 
to bracts. Flowers perfect, borne in an involucre, more or less exserted on 
their stalklets and commonly reflexed or recurved in age, intermixed with 
narrow scarious bractlets. Involucres 4 to 8-toothed or -lobed, several to 
many-flowered, borne in heads, peduncled umbels, or solitary along the 
branches (either sessile or on 1‘pedicels”), or terminal on scape-like stems. 
Calyx 6-parted or -cleft, colored, persistent about the achene. Stamens 9, 

323. Oxytheca parishii Parry; involucre x 5. 
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inserted on the base of the calyx. Styles 3; stigmas minute, capitate. 
Achene triangular, except in a few species. Embryo straight, in the axis 
of scanty endosperm,- cotyledons foliaceous. (Greek erion, wool, and gonu, 
knee or joint, the nodes hairy in some species.) 

A. Calyx not stipe-like at base; involucres turbinate or campanulate, 4 or 5- 
toothed or lobed, not angled, always borne on scattered pedicels, never 
congested in heads; annuals (nos. 11 and 12 perennials); mostly deserts 
or arid plains.—Subgenus Ganysma. 

Plants with leaves at the nodes in the axils of at least the lower bracts as well as in a 
basal rosette; involucres 4-lobed or -toothed. 

Involucres not cottony. 
Inner and outer calyx-lobes very unlike. 

Perianth segments not hooded, all slightly short-clawed. . . .1. E. angulosum. 
Outer perianth segments hooded, all the segments slightly dilated at base. . . 

2. E. bidentatum. 
Inner and outer calyx-lobes nearly alike.3. E. gracillimum. 

Involucres conspicuously cottony.4. E. gossypinum. 
Plants with the leaves all in a basal rosette (except nos. 5 and 9), rarely in the axils of 

the lower bracts; inflorescence with small bracts at the nodes, the bracts in 3s, 
triangular or oblong, and often more or less connate at base. 

Involucre 4-lobed or -toothed, few (usually 1 to 3)-flowered. 
Calyx nearly glabrous.5. E. spergulinum. 
Calyx at least in fruit with hooked bristles. 

Involucres 2-flowered; achene exserted.6. E. hirtiflorum. 
Involucres 4 to 6-flowered; achene not exserted.7. E. inerme. 

Calyx hairy or glandular-hispid, its hairs not hooked. 
Calyx segments notched or 3-toothed at apex.8. E. apiculatum. 
Calyx segments entire. 

Leaves tomentulose or glabrate.9. E. ordii. 
Leaves hairy pubescent. 

Calyx pinkish.10. E. parishii. 
Calyx yellow.11. E. trichopodum. 

Involucre 5-lobed or -toothed, several-flowered. 
Calyx hairy or pubescent (see also no. 16). 

Stems usually inflated; leaves hairy-pubescent.12. E. inflatum. 
Stems not inflated or rarely. 

Calyx segments not saccate-dilated. 
Leaves obovate or rounded; involucres glandular. 13. E. pusillum. 
Leaves reniform; involucres not glandular.14. E. reniforme. 

Outer calyx segments saccate-dilated on each side.15. E. thomasii. 
Calyx glabrous (except no. 16). 

Pedicels erect .16. E. thurberi. 
Pedicels not erect. 

Outer calyx segments obovate; involucres on nodding pedicels. 
Calyx attenuate at base.17. E. cernuum. 
Calyx not attenuate at base.18. E. nutans. 

Outer calyx segments cordate at base. 
Involucres on divaricately spreading pedicels 1 to 4 lines long. . . . 

19. E. watsonii. 
Involucres on deflexed pedicels 1 line long or less.20. E. deflexum. 

B. Calyx not stipe-like at base; involucres cylindric or cylindric-turbinate, 
5-toothed, 5 (or 6)-nerved or angled, always sessile, solitary or con¬ 
gested in heads; annuals, perennial herbs, or shrubs; mostly deserts or 
dry foothills.—Subgenus Oregonium. 

1. Involucres solitary, usually scattered. 

Annuals; leaves mostly in a rosette at base. 
Flowering branches mostly elongated. 

Calyx glabrous; involucres (except the terminal) hugging the branches. 
Plant compactly branching; outer calyx segments fan-shaped with strongly 

incurved sides.21. E. nidularium. 
Plant diffusely or strictly branched. 

Involucres narrowly turbinate, glabrous or nearly so, the teeth promi¬ 
nent. 

Petioles not winged; stems and leaves white-woolly. 
22. E. gracile. 

Petioles conspicuously winged; stems and leaves less tomentose. . . 
23. E. citharaeforme. 

Involucres cylindric, almost truncate, the teeth minute. 
Stems, leaves and involucres white-woolly.24. E. virgatum. 
Stems glabrous, rarely a little woolly below. 

Involucres 1% to 2% lines long.25. E. molestum. 
Involucres % to 1% lines long. 

Involucres 1 to IV2 lines long, usually fluted and often 
obscurely constricted a little at tip. 

26. E. vimineum. 
Involucres xk to % line long, not fluted..27. E. baileyi. 
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Calyx densely hairy; involucres spreading a little from the branches. 
28. E. dasyanthemum. 

Flowering branches not elongated. 
Repeatedly and shortly forked; flowers yellow.29. E. mohavense. 
Bearing an irregularly compound umbel.30. E. truncation. 

Perennials with densely leafy short woody stems. 
Inflorescence racemose. 

Leaves roundish, densely imbricated on the caudex.31. E. saxatile. 
Leaves not roundish. 

Involucres scattered on the few elongated branches. 
Involucres scattered, 2 to 3 lines long.32. E. elongatum. 
Involucres scattered or sometimes approximate towards the ends of the 

branches, 1 to 1% lines long.33. E. wrightii. 
Involucres secund and crowded on the short branchlets. . . .34. E. nodosum. 

Inflorescence cymose or paniculate. 
Peduncles bearing a divaricately branched panicle. 

Involucral teeth glabrous.35. E. heermannii. 
Involucral teeth pubescent.3 6. E. plumatella. 

Peduncles bearing corymbose cymes.37. E. microthecum. 

2. Involucres 2 to several in heads, rarely solitary; perennials. 

Calyx-lobes similar or nearly so, nearly equal. 
Not caespitose. 

Shrubs, at least woody at base; stems very leafy, commonly fascicled. 
Heads or involucres in a dense compound cyme; insular species. 

Leaves linear.38. E. arborescens. 
Leaves elliptic or oblong..39. E. giganteum. 

Heads not in a compound cyme; mainland species or mostly. 
Heads terminal on the 2-forked peduncles or racemosely disposed on 

the forks; leaves mostly ovate or roundish. 
Calyx silky; filaments glabrous; leaves ashy beneath. 

40. E. cinereum. 
Calyx glabrous; filaments hairy at base; leaves white-lanate be¬ 

neath...41. E. parvifolium. 
Heads umbellate, sometimes solitary and terminal; filaments glabrous 

or nearly so; leaves oblong or linear. . . .42. E. fasciculatum. 
Plerbaceous or mostly so, leafy only at base; heads umbellate or usually so. 

Stems not fistulous; heads 1 or few; seashore.43. E. latifolium. 
Stems fistulous; heads several to many. 

Leaves spreading, oblong or ovate, obtuse, % to 2 in. long. 
44. E. nudum. 

Leaves erect, ovate to ovate-lanceolate, acute, 1 to 3 (or 5) in. long. . . 
45. E. elatum. 

Stems with trumpet-inflated lower internodes; involucres solitary, racemose. 
46. E. indictum. 

Caespitose. 
Involucres very angular, 5-toothed.47. E. kennedyi. 
Involucres not angular, in age bladdery, 6 to 8-toothed. . . .48. E. ochrocephalum. 

Calyx-lobes dissimilar, the outer somewhat cordate at base, attached only by the lower third 
of the midvein; stems scape-like. 

Stems bearing a single head.49. E. ovalifolium. 
Stems bearing a simple or irregularly compound umbel.50. E. proliferum. 

C. Calyx stipe-like at base; involucres turbinate, 4 to 8-toothed or lobed, 
either solitary or borne in umbels, the umbels sometimes congested in 
heads; flowering stems scape-like; perennial herbs; mountains from 
middle altitudes to alpine.—Subgenus Eueriogonum. 

1. Involucres with reflexed lobes, the lobes often long. 

Calyx hairy. 
Peduncles scape-like, bearing a solitary involucre, rarely an umbel. 

Calyx yellow. 
Peduncles naked.51. E. caespitosum. 
Peduncles bearing a whorl of bracts at the middle.52. E. douglasii. 

Calyx whitish.53. E. sphaerocephalum. 
Peduncle bearing a 3-rayed umbel.54. E. tripodum. 

Calyx glabrous. 
Peduncles bearing a solitary involucre.55. E. siskiyouense. 
Peduncles bearing a simple or compound umbel. 

Peduncles scape-like, erect or nearly so. 
Leaves mostly spreading, % to 1 in. long; umbel simple or compound. 

Leaves more or less tomentose.56. E. umbellatum. 
Leaves glabrous.57. E. torreyanum. 

Leaves erect, 1 to 3 in. long; umbel compound.58. E. compositum. 
Peduncles decumbent.59. E. lobbii. 

2. Involucres with short erect teeth. 

Involucres in heads or umbels. 
Calyx villous or hairy. 

Leaves glabrous.60. E. pyrolaefolium. 
Leaves hairy .61. E. latentis. 
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Calyx glabrous. 
Bracts mostly linear, abundant.62. E. ursinum. 
Bracts small, inconspicuous. 

Rays V2 in. long or less, or umbels capitate; crown compact. 63. E. incanum. 
Bays Y2 to IV2 in. long; crown loose.64. E. marifolium. 

Involucres solitary. 
Calyx whitish or pinkish.65. E. Tcelloggii. 
Calyx yellow.66. E. alpinum. 

I.—Subgenus Ganysma 

Involucres campanulate or broadly turbinate, not angled, never congested in 
heads, always borne on filiform and usually elongated pedicels and 
disposed in racemes or panicles, often drooping or recurved; bracts 
in 3s, small, rigid, mostly oblong to triangular; calyx often accres¬ 
cent, not stipe-like at base; ovary and filaments glabrous; annuals 
(except nos. 9 and 10); mostly of the deserts or arid plains. 

1. E. angulosum Benth. Fig. 324. Stems diffusely and repeatedly dichoto¬ 
mous from near the base, 3 to 14 (or 24) in. high, the branches 4 to 6-angled; 

stems and leaves whitish tomentose, or glabrate and 
green; basal leaves roundish to broadly oblong or 
lanceolate, commonly undulate, % to 1 in. long, on 
rather short petioles; upper leaves oblong to lanceo¬ 
late or oblanceolate, sessile or nearly so; pedicels of 
the involucres 3 to 8 lines long, in the forks or 
terminal; involucres turbinate or hemispherical, 1 line 
long, minutely glandular, woolly inside; calyx seg¬ 
ments white or pink, % to % line long, minutely 
glandular-puberulent, the outer (with darker center) 
obovate or ovate, concave, the inner linear or lance¬ 
olate, distinctly longer than the outer, all abruptly 
short-clawTed.—South Coast Ranges; upper San Joa¬ 
quin Valley; Inyo Co.; Mohave Desert; coastal S. 
Cal.; e. to Ariz., thence n. to Wash, and s. to L. Cal. 
Var. viridescens Jepson. Leaves oval to elliptic; calyx 
greenish.—Kern Co. Possibly a seasonal abnormality. 
Var. maculatum Jepson. Close to preceding; basal 
leaves oval, not revolute, % to 1 in. long and % to 

% in. wide; involucre more deeply lobed; outer calyx segments yellowish 
with an oblong red blotch.—Desert valleys: Mohave Desert; Inyo Co.; n. 
to western Nev. Var. variable Parish. Stems divergently branched above 
the base, leaving an open space in the middle.—Central Mohave Desert; 
upper San Joaquin Valley. 

2. E. bidentatum Jepson. Nun’s Veiling. Diffuse annual 5 to 7 in. high; 
stems repeatedly dichotomous; pedicels 3 to 5 lines long, borne in the forks 
and terminal, sometimes markedly race¬ 
mose; bractlets of the involucre spoon¬ 
shaped; inner and outer perianth seg¬ 
ments very unlike, somewhat unequal, 
the inner erect, linear-lanceolate, acumi¬ 
nate, arising from a dilated base, the 
outer spreading a little or approximate 
about the inner ones; the inner ones 
rounded-cucullate at the apex with a 
notch in the hood, each side of the notch 
ending in a small point; filaments little 
longer than the ovary.—Upper San Joa¬ 
quin Valley, w. side (Taft); also a simi¬ 
lar but doubtful plant 24 mi. north of 
Barstow. 

3. E. gracillimum Wats. Fig. 325. 
Stems many from the base, diffuse, re¬ 

peatedly dichotomous and very slender 325. Eriogonum gracillimum Wats.; 
above, 4 to 10 (or 24) in. high; herbage a, involucre x 4; b, fl. x 10. 

324. E. angulosum 
Benth.; a, involucre x 4; 

b, fl. x 10. 
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thinly woolly, especially on the under side of the leaves; basal leaves 
spreading, oblong to lanceolate, % to 1% in. long, narrowed below, sessile 
or shortly petioled, the cauline sessile, erect, oblong-lanceolate, acute, 
blistery-dilated, strongly revolute, % to 1 in. long; involucres turbinate, 
borne on filiform pedicels 4 to 8 lines long; calyx pink, minutely glandular- 
hispid outside, 1 line long, the tips of the segments white and erosulate: 
outer segments broadly oblong, erect with the white tips abruptly spread¬ 
ing, the edges below the tips incurved; inner segments like the outer but 
smaller.—Sandy soil, Mohave Desert to the upper San Joaquin Valley and 
San Luis Obispo Co. 

4. E. gossypinum Curran. Diffusely branched from the base, 4 to 10 in. 
high, thinly tomentose throughout or the upper parts glabrate; leaves oblan- 
ceolate, narrowed to a short petiole, or the upper oblong or lanceolate and 
mostly sessile, 1 to 2 in. long; involucres 1% lines long, borne on pedicels 
1 to 6 lines long, turbinate, cleft to the middle, glabrous outside, heaped 
inside with a cottony wool in which the 5 to 8 flowers are concealed; calyx 
y2 line long, obscurely puberulent, the outer segments oblong or spatulate, 
the inner linear, acuminate, longer.—Upper San Joaquin Valley. A remark¬ 
able species. 

5. E. spergulinum Gray. Stems erect, dicliotomously branching, 4 to 11 
in. high, minutely glandular pubescent or the upper half of the internodes 
usually glabrous; leaves linear, revolute, hairy, y2 to iy2 in. long, in whorls 
at the base of the stem and at the lower forks, reduced above to small bracts; 
involucres % line long, deeply 4-tootlied, on pedicels 3 to 6 lines long; bract- 
lets none; calyx white with pink midveins, % to 1% lines long, obscurely 
puberulent at base, the segments oblong-quadrate, erosulate at apex 01 

merely acute.—Mt. slopes, North Coast Ranges and Sierra Nevada, 500C 
to 9000 ft. 

6. E. hirtiflorum Gray. Repeatedly dicliotomously branched, 4 to 9 in. 
high, the stems lightly sprinkled with minute often stipitate glands, other¬ 
wise glabrous; leaves obovate, drawn down to a petiole-like base, sparingly 
hirsutulose, especially on the margins, y2 to iy2 in. long; involucres sessile 
along the branches and in the forks, or often on pedicels 1 to 3 lines long, 
narrow, 2-flowered; calyx reddish, y2 line long, its segments oblong, clothed 
with hooked hairs on the back; achene exserted.—Middle altitudes, Sierra 
Nevada and North Coast Ranges. 

7. E. inerme (Wats.) Jepson. Stems 1 to 3 from the base, repeatedly and 
divaricately dichotomous, 3 to 10 in. high; leaves in a basal rosette, broadly 
spatulate, % to 1 in. long, sessile, glabrous save the ciliate margin; bracts 
(2 or 3 lines long) and branches hispidulose-glandular; involucres 4-cleft 
nearly to the base, 3 to 6-flowered, shortly pediceled (pedicels y± to y2 line 
long); flowers rose-color; calyx hispid, its hairs hooked at tip, at least in 
age; inner calyx segments smaller than the outer and retuse.—Montane: 
San Bernardino Mts., n. to Monterey, San Benito and Tulare Cos. 

8. E. apiculatum Wats. Stems erect, trichotomously branching, y2 to 2 
ft. high, the peduncles (2 to 4 lines long) in all the forks and terminal, the 
lower half of the internodes and peduncles somewhat glandular-pubescent; 
leaves in a basal cluster, obovate or oblanceolate, narrowed below to a 
petiole, 7 to 12 lines long, hirsute-glandular; involucre 1 to 3-flowered, gla¬ 
brous, turbinate, nearly 1 line long, 4-lobed, the lobes oblong and as long 
as tube; pedicels spreading or even deflexed, 2 to 7 lines long; calyx red ir 
the bud, white in flower, % line long, puberulent outside, segments oblong 
obovate, deeply notched with a slender point in the sinus, sometimes one or 
more merely truncate, obtuse or apiculate.—Montane, 7800 to 8200 ft.: Mt. 
San Jacinto; Cuyamaca Mt. A dainty plant with peculiar calyx segments, 
closely allied to E. parishii. 

9. E. ordii Wats. Diffusely paniculate, 1% to 2y2 ft. high, the lower parts 
thinly tomentose, or the leaves glabrate above; leaves in a rosulate basal 
cluster and in whorls at the lower nodes, roundish to obovate, 1 y2 to 2 in. 
long, or the upper smaller, petioled; involucres 4-toothed, % to y2 line long, 
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1 to 3-flowered, on pedicels 3 to 9 lines long; calyx dull white or pinkish, 
densely pubescent outside, Yi to % line long, its segments ovate or oblong.— 
Caliente, Kern Co.; Split Mt., Colorado Desert; w. Ariz. 

10. E. parishii Wats. Stems 1 to 3, forming a diffusely branched panicle 
above the first node, 4 to 9 in. high, glaucous but somewhat viscid with 
stipitate glands; leaves in a basal cluster, broadly oblanceolate, hirsute, nar¬ 
rowed to a short petiole, % to IY2 in. long; pedicels 1 to 4 lines long; in¬ 
volucres 4-lobed at least to middle, Yz line long, 1 or 2-flowered; calyx pink¬ 
ish, minutely pubescent, Yi line long, outer segments ovate, the inner 
oblong-spatulate.—San Bernardino Mts.; Descanso; Campo; s. to L. Cal. 

11. E. trichopodum Torr. Annual or perennial; stems 1 or several from 
the base, erect, umbellately 3 to 11-forked at and above the first node, 
glabrous and glaucous, Yi to 1% ft. high; first internode often inflated up¬ 
wards; leaves in a basal cluster, roundish, crinkly, hirsute-pubescent, 6 to 9 
lines long on petioles 1 to IY2 times as long; involucres minute (x/4 line 
long), 4-lobed, 2 to 4-flowered, 
on divaricately spreading hair¬ 
like pedicels 3 to 5 lines long; 
calyx yellow or greenish, 
densely white-hispidulose on 
back of the ovate segments, Y2 

to % line long; inner and outer 
segments alike and equal.— 
Colorado and Mohave deserts 
n. to Inyo Co. and the San 
Carlos Bange; e. to Utah and 
Ariz. 

12. E. inflatum Torr. & 
Frem. Desert Trumpet. Fig. 
326. Annual or perennial; 
stems several from the base, re¬ 
peatedly tri- and di-chotomous, 
forming a diffuse panicle, Y2 

to 3 ft. high, glabrous, glau¬ 
cous; lower internodes, espe¬ 
cially the lowest peduncle¬ 
like one, strongly or slightly 
inflated upwards or rarely not 
at all; leaves roundish or 
round-ovate, cordate at base. 
4 to 12 lines long, sometimes 
to 1 Yi in- long, short-hirsute 
but green, on petioles % to 2 
times as long; pedicels racemose and in the forks, divaricately spreading, 
4 to 10 lines long; involucres 3 to 7-flowered, glabrous, turbinate, 5-toothed, 
Yo line long, in age crowded with linear or oblong bracelets; calyx yellowish, 
1 line long, all the segments densely whitish hispid along middle of back, 
the outer segments lanceolate, their edges revolute and thus becoming 
linear-lanceolate, the inner segments triangular-lanceolate, with scarious 
margins.—Colorado and Mohave deserts, n. to the San Carlos Bange; e. to 
Utah and N. Mex. Also called Indian Pipe Weed. 

13. E. pusillum T. & G. Stems 1 or several from the base, 4 to 12 in. 
high, triehotomously branched at or from below the middle, glabrous; leaves 
ovate or rounded, 3 to 8 lines long, tapering at base into the petiole, floccu- 
lent-tomentose below, less so above, the green bracts and involucres glandu¬ 
lar-pubescent; pedicels of the involucres glabrous, filiform, 4 to 14 lines 
long, in all the forks of the trichotomous panicle and terminal; involucre 
broadly turbinate; calyx yellow, the segments with red centers, minutely 
pubescent, 1 line long, the outer segments obovate, the inner oblong; fila¬ 
ments included.—Mohave Desert; Inyo Co.; e. to Nev. 

326. Eriogonum inflatum Torr. & Frem.; 
a, habit x % ; b, calyx x 12. 
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14. E. reniforme Torr. & Frem. Stems 1 to several from the base, 2 to 6- 
forked, forming a diffuse plant 4 to 7 in. high; herbage glabrous and glau¬ 
cous except the leaves and the slightly hairy lower internodes; leaves all 
basal, round-reniform or roundish, 5 to 11 lines broad, loosely white-woolly; 
petioles % to 2y2 in. long; bracts glabrous but the margins loosely hairy; 
involucres glabrous, turbinate-campanulate, on pedicels 2 to 6 lines long; 

calyx whitish or yellowish, minutely 
glandular-puberulent, % line long, the 
outer segments ovatish or elliptic, the 
inner broadly linear; filaments exserted. 
—Inyo Co. s. to the Mohave and Colo¬ 
rado deserts; L. Cal. 

15. E. thomasii Torr. Fig. 327. Stems 
1 or several from the base, repeatedly 
and diffusely 2 to 8-forked, 4 to 8 in. 
high; leaves in a basal tuft, roundish, 
sometimes subcordate at base, 2 to 8 
lines long, rather long-petioled, white- 
woolly or glabrate; pedicels in the forks 

and terminal, 2 to 9 lines long; involucres deeply 5-lobed, y2 line long, gla¬ 
brous; calyx dull yellow, % to % line long, in age whitish and twice as 
long, hispidulose outside at base, the outer segments ovate, the margin in 
age saccate-dilated on each side of the cordate base, the inner segments 
linear-spatulate, finally exceeding the outer.—Colorado Desert, n. to Inyo 
Co.; e. to Ariz. and Utah. 

16. E. thurberi Torr. Fig. 328. Stems 1 or several from the base, diffusely 
and trichotomously branched, 4 to 13 in. high, tomentulose towards the base; 
leaves in a basal rosulate cluster, ovate 
to broadly oblong, woolly below, less so 
above, % to 2 in. long, the petioles 
about as long or longer; peduncles in 
the forks and terminal, 2 to 12 lines 
long; involucres 1 line long, nearly 
hemispherical; calyx rose-red or white, 
Vo to % line long; outer calyx segments 
roundish or transversely elliptic, 
abruptly narrowed to a broad claw, a 
floe of wool at summit of claw; inner 
calyx segments narrowly linear or lance¬ 
olate, somewhat hastately lobed near 
base, as wide as outer segments.— 
San Bernardino Valley to San Diego 
Co. and L. Cal., e. to Ariz. 

E. panduratum Wats. Similar to no. 
16; involucre turbinate-campanulate, nearly 1 line long; calyx white or 
pinkish, y2 line long, the outer segments reniform, drawn down to a narrow 
base, the inner narrowly oblong, undulate.—Palm Sprs., Mt. San Jacinto 
(acc. Parish). 

17. E. cernuum Nutt. Stems glabrous, glaucous, diffusely di- or tri-choto- 
mously branched, 6 to 14 in. high; leaves round to oval, white woolly below, 
glabrate above, 6 to 9 lines long, the petioles nearly as long; pedicels de- 
flexed, % to 4 (or 7) lines long, somewhat racemose on the branches; in¬ 
volucres narrowly turbinate; calyx white, glabrous, % to 1 line long, nar¬ 
rowed to a shortly clavate base, its segments obovate or somewhat quad¬ 
rate, undulate, retuse, the inner half as broad.—Colorado Desert; n. to Ore., 
e. to the Rocky Mts. 

18. E. nutans T. & G. Similar to E. cernuum but pedicels glandular; base 
of calyx very obtuse (attenuate in E. cernuum).—Lassen Co.; nw. Nev. 

19. E. watsdnii T. & G. Similar to E. cernuum; stem sometimes a little in¬ 
flated; branches erect; leaves round-cordate; pedicels divaricately spreading, 

328. Eriogonnm thurberi Torr.; a, fl. 
branchlet x 1; b, fl. x 10. 

327. Eriogonum thomasii Torr.; 
a, fl. in anthesis; b, fl. in fruiting 

stage, x 12. 
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1 to 4 lines long; calyx seg¬ 
ments oblong, subcordate at 
base.—Mt. Pinos; e. to Nev. 

20. E. deflexum Torr. Skele¬ 

ton Weed. Pig. 329. Stems 1 
or several from the base, gla¬ 
brous and green, 5 to 13 in. 
high, divaricately branched, 
the internodes short and 
branching, intricate, or some¬ 
times simpler with elongated 
branchlets; leaves in a basal 
rosette, round-obcordate, whit¬ 
ish tomentose, % to IY2 in. 
long, the petioles half to twice 

as long; involucre campanulate or broadly turbinate, % to 1 line long, with 
5 short broad obtuse lobes, on pedicels % to 1 (or rarely 2) lines long, more 
or less deflexed; calyx white, or turning pink, glabrous, % to 1 line long, 
the outer segments elliptic or elliptic-ovate, very obtuse, cordate at base, 
the inner narrowly ovate-acuminate, shorter‘than the outer, half as wide.—• 
Desert washes and flats, Colorado and Mohave deserts to Inyo Co.; e. to 
Nev. and Ariz. 

II.—Subgenus Oregonium 

Involucres cylindric or cylindric-turbinate, 5-toothed, 5 or 6-nerved or angled, 
always sessile, solitary or congested in heads, always erect; bracts 
on the flowering branches in 3s, connate at base; calyx not at all or 
little accrescent, not stipe-like at base; ovary and filaments mostly 
glabrous; annuals, perennial herbs, or shrubs; mostly of deserts or 
arid foothills. 

21. E. nidularium Cov. Pig. 330. Stems 1 or many from the base, re¬ 
peatedly and regularly dichotomous, the forks short, making a dense mass 
of intricate branches which in well-grown plants 
curve in at maturity and suggest resemblance to a 
bird’s nest; whole plant cobwebby-tomentose, 
often reddish in age, 3 to 8 in. high; leaves round¬ 
ish ovate to orbicular and subcordate, 3 to 6 lines 
long, the petioles 1 to 2% times as long; involu¬ 
cres sessile in all the forks and along the branches, 
Yo line long; calyx red, white or yellowish, gla¬ 
brous, % to 1 line long; outer segments somewhat 
quadrate, dilated at the truncate apex, the sides 
incurved; inner segments similar but narrower; 
ovary glabrous, scabrous on upper part.—San Ber¬ 
nardino and Inyo Cos.; e. to Nev. 

22. E. gracile Benth. Stems strictly branched 
and forming a narrow panicle or more diffuse, Y2 

to 2Y2 ft. high; thinly tomentose throughout, becoming floccose; leaves 
oblanceolate or broadly oblong, attenuate to a slender petiole, Y2 to 2 in. 
long, tomentose on both sides or less so above; involucres distributed along 
the elongated branches, glabrous or nearly so, barely exceeding the bracts 
and half concealed by them, % to 1 line long, cylindric-campanulate, the 
teeth acute, prominent, spreading; calyx white, rose-color or yellowish, 
glabrous, % line long.—Dry plains, valleys and low hills: Great Valley and 
Coast Ranges to S. Cal.; s. to L. Cal. 

23. E. citharaeforme Wats. Stems 1 or several from the base, freely 
branching, 1 to 3 ft. high; herbage thinly tomentose, glabrous or glabrate 
above; leaves in a basal rosette, or a few at the lower nodes, roundish to 
ovate, % to 2 in. long, gradually or cordately contracted to a long winged 
petiole, the wing crenulately toothed, attenuate downward; involucres 

329. Eriogonum deflexum Torr 
a, involucre x 5 ; b, fl. x 10. 
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turbinate, 1% lines long.—San Luis Obispo Co. and e. to the inner South 
Coast Ranges. 

24. E. virgatum Benth. Tomentose throughout, stem slender, erect, simple, 
or the few branches rather strict, 1 to 3 ft. high; leaves in whorls on lower 
part of stem or rosulate at the base, oblanceolate (or obovate), % to 2 in. 
long, on slender petioles, the margin usually undulate; involucres 2 to 2y2 
lines long, rather remote, tomentose, cylindric, truncate or nearly, the teeth 
minute; bracts lanceolate, shorter than the involucres; calyx glabrous, 1 line 
long, white, buff, sulphur-yellow or pink.—Stream beds: Coast Ranges; 
Sierra Nevada, 500 to 5000 ft. 

25. E. molestum Wats. Habit of E. vimineum, glabrous and glaucous 
above the white-woolly leaves; leaves roundish or cordate, crisped or undu¬ 
late, 4 to 6 lines long; flowers white, % to 1 line long; involucres cylindric- 
turbinate, 2y2 lines long; ovary scaberulous.—San Gabriel, San Bernardino 
and San Jacinto mountains and s. to San Diego. Yar. davids6nii Jepson. 
Habit and foliage of E. molestum but involucres 1XA to 1% lines long, 
cylindric-prismatic; calyx pink or white; bracts more united and cup-like.— 
San Gabriel Mts. to the San Jacinto Mts. 

26. E. vimineum Dougl. Fig. 331. Stems 1 or several, glabrous wholly or 
at least above the base, erect, 3 to 18 in. high, much branched from near 

the base, the branches elongated and virgate, with the 
lower often in whorls of 3 to 5; lower forks sometimes 
leafy; leaves orbicular to broadly ovate, 3 to 12 lines 
broad, greenish, reddish, or yellowish, white tomentose 
below, the margin undulate, at least in age, the petioles 
1 to 3 times as long; involucres very narrow, cylindric, 
strongly angled, 1 to 114 lines long; flowers rather few, 
rose-color, or yellowish, glabrous, 1 line long; outer 
calyx segments obovate, rounded at apex, the inner 
oblong.—Coast Range hills, especially slopes near 
rocky outcroppings.—Var. elegans Jepson. Stem for a 
half-inch at base densely clothed with white-woolly 
obcordate small leaves; involucres turbinate; calyx 
rose-red or whitish, x/2 line long.—San Luis Obispo Co. 
Var. canInum Greene. Stems several from the base, 
procumbent or very diffuse, repeatedly di- or at first 
tri-chotomous, with short forks and branchlets, or the 
stem sometimes solitary, erect and branching only at 

the first node; inflorescence and stems reddish; involucres narrowly turbinate, 
mostly at the ends of the short branches or sessile in the forks; calyx rose- 
red.—Oakland Hills; Marin Co.; Monterey Co. 

27. E. baileyi Wats. Diffusely branched from the base, glabrous, 5 to 12 
in. high, and half again as broad, with something of the delicate or slender 
habit of E. gracile; leaves roundish to ovate, white-woolly; involucres cylin¬ 
dric or a little enlarged upwards, 14 to % line long; calyx lemon yellow or 
whitish, delicately glandular, % line long; outer segments ovate or oblong, 
the inner smaller, narrowly ovate; body of achene lenticular, strongly 
beaked.—Desert valleys: Mohave Desert; Inyo Co.; Nev. to Ariz. and Wash. 
Var. brachyAnthum Jepson. Stems usually greenish rather than pale or 
glaucous, at base with a persistent lanate zone; internodes shorter and 
relatively stouter; bracts redder; calyx glabrous in age, usually constricted 
a little at middle and flaring at tip, as often in the species.—Mohave Desert 
n. to Inyo Co. Well-grown plants recall in miniature the habit of a Texas 
Umbrella Tree. Var. toment6sum Wats. Stems thinly tomentose.—San Ber¬ 
nardino Mts. 

28. E. dasyanthemum T. & G. Fig. 332. Stems thinly tomentose or soon 
glabrate, 1 to 2 ft. high, branching from or near the base, and often bush- 
like in habit; leaves roundish, plane, tomentose below, less so above, % to 1% 
in. long, abruptly contracted to a slender petiole half to as long; involucres 1 
or 2 in a place, rather remote, cylindric, 2 lines long, tomentose between the 

331. Eriogonum 
vimineum Dougl.; 

involucre x 5. 
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callous ribs; calyx white or red, 1 line long, 
densely hairy on outside, glabrous inside; 
filaments glabrous or slightly pubescent at 
very base.—Low dry hills, inner Coast 
Range from the Yaca Mts. to Lake Co. and 
n. to the Yollo Bollys. Sept.-Nov. This 
replaces E. vimineum of the middle North 
Coast Range. 129. E. mohavense Wats. Stems 1 or sev¬ 
eral from the base, repeatedly tri- and di- 
ehotomously branched, 4 to 12 in. high, 
glabrous or a little hairy at the nodes; 
branches green, bracts often red; leaves 
in a rosulate basal cluster, roundish or 
ovate, 2 to 6 lines long, abruptly narrowed 
to a slender petiole; involucres turbinate¬ 
bellshaped, very shortly 5-toothed, glabrous 
outside, a hairy ring inside at throat, % 
line long, sessile in the forks and terminal 
on the short branchlets; calyx yellow, glabrous, y2 line long, the outer seg¬ 
ments oblong or elliptic, the inner segments sometimes white, half as 
broad; achene partly exserted.—Dry hills, Mohave Desert. Involucres almost 
flaring just at mouth. Remarkable for the small size of its flowers. 

30. E. truncatum T. & G. Stems mostly several from the base, thinly 
tomentose or glabrate, 6 to 15 in. high, naked, bearing a leafy-bracted 
irregular umbel; leaves obovate or oblong-oblanceolate, with undulate mar¬ 
gin, 1 to 2 in. long, attenuate to a slender petiole nearly as long; umbel of 3 
to 6 elongated unequal rays loosely once or twice di- or tri-chotomous; bracts 
almost minute; involucres 2 to 4 in a cluster or solitary, tomentose, oblong- 
turbinate, 2 lines long; calyx light rose-color, glabrous, 1% lines long; fila¬ 
ments pubescent at very base.—East base of Mt. Diablo n. to Antioch. The 
sinuses between the involucral teeth are completely filled by a membrane so 
that the involucre is truncate. Var. adsurgens Jepson. Leaves roundish, 
5 to 11 lines broad, abruptly long-petioled; involucres turbinate, 1 line long, 
obviously toothed.—Inner South Coast Range from Waltham to Hernandez. 

31. E. saxatile Wats. Flowering stems erect, naked, paniculately 1 or 
2-forked, tomentulose, % to 1 (or 2) ft. high, arising from a woody caudex; 
caudex simple or branched, 2 to 5 in. high, densely crowded or even im¬ 
bricated with leaves; leaves covered with a dense silvery felt, roundish to 
round-ovate, shortly acute, % to 1 (or iy2) in. long, shortly petioled; 
involucres tomentulose, 1% to 2 lines long, scattered along the branches of 
the panicle; calyx white or pale yellowish, glabrous, 3 to 4 lines long, grad¬ 
ually narrowed to a stipe-like 3-angled or 3-carinate base as long as the 
segments; inner calyx segments obovate, rather exceeding the narrower 
outer ones; filaments hairy at very base.—Mt. sides, 3000 to 8500 ft.: cis- 
montane S. Cal., n. in the Sierra Nevada to the Kaweah River and in the 
Coast Ranges to the Santa Lucia and Santa Cruz mountains. 

32. E. elongatum Benth. Flowering stems erect, slender, leafless, simple or 
strictly branching, 1 to 4 ft. high, arising from a branching base composed 
of leafy stems 3 to 9 in. high; herbage whitish-tomentulose throughout, the 
leaves beneath densely white-tomentose, above glabrate; leaves scattered 
or congested, ovate to oblong-lanceolate, acute, the margin undulate, 1 to 
1 Yo in. long, narrowed to a short petiole; involucres remotely scattered 
along the elongated stems or branches, cylindric, 3Y2 lines long, truncate or 
obscurely toothed; calyx white, glabrous save a little hairiness on midveins 
inside, 1 Yi lines long, its segments obovate, obtuse, the inner slightly longer 
than the outer; filaments glabrous.—Mt. sides and canons near the coast 
from Monterey Co. to cismontane S. Cal.; s. to L. Cal. 

33. E. wrightii Torr. Flowering peduncles several, arising from the short 
erect very leafy branches of the much-branched woody base, the plants 4 to 

332. Eriogonum dasyanthemum 
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12 in. high; leaves obovate or oblanceolate, acute, white-tomentose, 2 to 6 
lines long, short-petioled, often with smaller ones fascicled in the axils, or 
the lowermost twice as long with longer petioles; peduncles short, once or 
twice di- or tri-chotomous, the branches erect and rather strict; involucres 
scattered along the branches or congested towards the ends, campanulate- 
tubular, prominently but obtusely angled and woolly between the angles; 
calyx white or pink, l1^ lines long, its segments obovate, rounded at apex, 
the inner longer than the outer.—Stream beds or mt. slopes: Sierra Nevada; 
Coast Banges towards the interior; S. Cal.; e. to Tex. Var. subscaposum 

Wats. Leafy branches short, forming a close dense mat with short flowering 
stems; calyx smaller, the segments less narrowed at base.—High montane. 
Var. membranaceum Stokes. Petioles dilated at base into a sheath clasping 
the stem; leaves glabrate above; sheaths soon glabrate, % to 1 line long.— 
S. Cal. mts. 

34. E. nodosum Small. Stems several from the base, tri- or di-chotomously 
branching, leafy below, % to 114 (or “314”) ft. high, white-tomentulose; 
involucres turbinate-cylindric, 1% lines long, sessile and unilaterally crowded 
on the ultimate (% to 1 in. long) branchlets or pedicellate in the forks; 
calyx glabrous, l1/^ lines long, parted about half-way, the base coriaceous; 
outer segments roundish, notched at apex, the inner similar, half as broad; 
filaments pilose below the middle; achene minutely scaberulous.—Desert 
regions: White Mts., Inyo Co.; Imperial Co.; Nev. to L. Cal. Var. jaegeri 

M. & J. Upper portion of plant glabrous.—Morongo Wash. 

35. E. heermannii D. & H. Stems woody at base, leafy below, soon 
branching into a panicle, 1% to 2 ft. high; peduncle of the panicle short, 
repeatedly 2 or 3-forked and finally ending in somewhat spinescent branch- 
lets; forks of the panicle rather short but straightish, rigid, somewhat divari¬ 
cate, as if fistulous and a little constricted at the joints; plant flocculent or 
glabrate on lower part, glabrous above; leaves oblong, 6 to 8 lines long, 
petioled; involucres hemispherical or broadly turbinate, 1 line long, the 
broad rounded lobes scarious-margined and overlapping at the sinuses; calyx 
1 to 1*4 lines long, glabrous, the outer segments orbicular, the inner oblong, 
much narrower.—Mohave Desert; Mt. Pinos; s. Sierra Nevada; e. to Nev. 

36. E. plumatella D. & H. Stems from a woody base, forming a compact 
erect cluster, branching above into a broad head, 1 to 2 ft. high; branches 
straightish or zigzag, covered with a dense thin tomentum; forks (or inter¬ 
nodes) of the panicle short, somewhat curved, continuously divaricate so 
that the inflorescence eventually appears almost contorted; involucres nar¬ 
rowly campanulate, glabrous outside, the teeth pubescent inside, not scarious 
margined; calyx white or pinkish, % line long; outer segments obovate, 
truncatish, inner obovate, rounded or subacute, all cuneate at base; filaments 
a little hairy at base; beak of the ovary 3-angled, roughish.—Southern Sierra 
Nevada in Kern Co.; Mohave Desert. Flowers in rather small and compact 
clusters towards the ends of the rather long panicle branches. 

37. E. microthecum Nutt. Stems woody at base, diffusely but shortly 
branched, 4 to 10 in. high, whitish tomentulose throughout or the leaves 
above and the stems and involucres glabrate; leaves oblong-spatulate to 
elliptic, sometimes revolute, 4 to 8 lines long, shortly petioled; peduncles 1 
to 4 in. long, bearing a small cymosely branched compound umbel; involucres 
sessile, those in the axils pedicellate, narrowly campanulate, 1% lines long, 
shortly toothed; calyx white, pink or yellow, glabrous, 1 to l1/^ lines long, 
its lobes about equaling the tube; outer lobes round, often subcordate at base, 
the inner lobes elliptic.—Montane, 5000 to 10,000 ft.: San Antonio Mts.; 
e. slope of the Sierra Nevada; n. to Wash., e. to the Bocky Mts. 

38. E. arborescens Greene. Shrubby, several ft. high, the trunk 3 to 4 
in. thick; leaves crowded at the ends of the many branchlets, linear or 
oblong, strongly revolute, white-tomentose beneath, glabrate above, % to 1% 
in. long; peduncles stout, bearing a large compound cyme, the involucres 
in capitate clusters; calyx rose-color, densely white-villous at base.—Santa 
Barbara Isis.: Santa Cruz; Anacapa; Santa Bosa. 
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39. E. giganteum Wats. Freely branching shrub 2 to 8 ft. high, bear¬ 
ing its white foliage towards the ends of the tomentose or glabrate branches; 
trunk with rough bark, 1 to 4 in. in diameter; leaves leathery, ovate, ob¬ 
tuse, 1 to 2% in. long, white-lanate on both sides or glabrate above, strongly 
veined beneath, the petioles % to 1 in. long; peduncles stout, bearing a dense 
tri- or di-chotomously branched compound cyme 2 to 12 in. broad; involucres 
sessile or pedicellate, somewhat crowded on the branchlets, campanulate with 
very low teeth, almost as if truncate, 2 lines long, densely close woolly out¬ 
side; calyx 1 line long, densely white-hairy toward the cuneate base, its 
segments broadly obovate, rounded at apex, the inner narrower; filaments 
pubescent at base.—Santa Barbara Isis.: Santa Catalina; San Clemente; 
Santa Cruz. 

40. E. cinereum Benth. Shrub 2 to 5 ft. high, the stems tomentulose; 
leaves ovate, puberulent above, obtusish, the larger abruptly short-cuneate 
at base, undulate, thinly gray-tomentose beneath, % to 1% in. long, short-* 
petioled; peduncles elongated, sparingly dichotomous, the heads few and 
scattered in the forks; involucres tomentulose, l1^ to 2 lines long, with 5 
triangular teeth; calyx densely silky outside, its segments narrowly obovate, 
obtuse, 1% lines long; filaments glabrous.—Bluffs and foothills along the 
coast: Santa Barbara to San Pedro. 

41. E. parvifolium Sm. Shrub 1 to 3 ft. high, or woody only at base; 
branches densely leafy with fascicled leaves; leaves thick, oblong-lanceolate 
to ovate or roundish, undulate and irregularly revolute-margined, truncatish 
or subcordate at base, dark green and glabrate above, white with a dense felt 
beneath, 2 to 6 lines long, shortly petioled; peduncles short, simple or umbel- 
lately 2 or 3-forked, bearing terminal or racemosely scattered heads of in¬ 
volucres, the heads few, compact, also sessile in forks when the inflorescence 
is umbellate; involucres 2 lines long, glabrate outside, densely woolly on 
inside at throat; calyx white, glabrous, 1% to 2 lines long, its segments 
obovate, the outer obtuse, the inner slightly broader and retuse; filaments 
a little hairy at base.—Sand-dunes and hillsides near the coast: Monterey 
Bay to S. Cal. 

42. E. fasciculatum Benth. Flat-top. Stems woody at base, 2 to 3 ft. 
high with shreddy bark, the very leafy branches ending in a simple or com¬ 
pound umbel or the umbel reduced to a single head; leaves oblong, linear or 
oblanceolate, revolute-margined, 4 to 8 lines long, drawn down to a narrow 
base, densely white-woolly below, usually green and glabrate above; flower 
clusters in heads, these terminal on the unequal rays or sessile in the forks; 
rays 1 to 4 in. long; bracts linear; involucres 2 lines long, with short acute 
teeth; calyx white, glabrous, 1% to 1% lines long, the outer segments elliptic, 
the inner obovate and narrower, all rounded at apex; filaments glabrous or 
nearly so.—Abundant on mesa and mt. slopes. It is generally known as 
“Wild Buckwheat” and is the third most valued native bee-plant after 
White Sage and Black Sage. The form with glabrous flowers is confined to 
the sea-coast from Santa Barbara to San Diego. The two dominant mesa 
forms are the following: Yar. f6liol6sum Stokes. Peduncles long (4 to 10 
in.); leaves more strongly revolute-linear, green but pubescent above, tomen¬ 
tose beneath; calyx slightly hairy outside.—Chaparral slopes, the abundant 
form: cismontane S. Cal. and n. to Monterey Co. and Mt. Hamilton Range 
(Corral Hollow). Var. polif6lium T. & G. Peduncles long; foliage gray, the 
leaves commonly less revolute, hoary above, tomentose below; calyx often 
conspicuously hairy outside, especially towards the base.—Desert slopes of 
the mts. in the Colorado and Mohave deserts, w. to Palomar, n. to Bakersfield 
and Inyo Co.; e. to Nev. Yar. flavovIride M. & J. One ft. high; herbage 
green; calyx glabrous without, hairy within.—Mts. on n. side of Colorado 
Desert. 

43. E. latifolium Sm. Flowering stems from a densely leafy caudex, stout, 
tomentulose, naked, % to 2 ft. high, 2 to 4-forked above, the forks simple 
or again forked; involucres in capitate clusters, terminal and sessile in the 
forks, or the whole inflorescence often reduced to a single large head oi 
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with one proliferous branch from 
under the first head; leaves ovate to 
oblong, obtuse or acute, at base 
rounded or cordate, rarely cuneate, 
often undulate, densely white-woolly 
or lanate, or glabrate above, 1 to 2y2 
in. long, the petioles short or long; 
involucres tomentose, 2 lines long; 
calyx glabrous, white or light rose- 
color, 1 y2 lines long; filaments woolly 
at base.—Rocky cliffs or sandy places 
along the sea-coast from Humboldt 
Co. to S. Cal. 

44. E. nudum Dougl. Tibinagua. 
Fig. 333. Tall and slender, 1 to 3 ft. 
high, the stems glabrous, peduncle¬ 
like, often fistulous, sometimes in¬ 
flated, branching into a usually large 
panicle, the leaves all at base on the 
short woody caudex; leaves broadly 
ovate or oblong, obtuse, cordate or 
abruptly cuneate at base, undulate, 
densely tomentose beneath, glabrate 
above, 1 to 2 in. long, on slender 
petioles; involucres 2 or 3 lines long, 
glabrous or nearly so, 2 to 6 in each cluster; calyx glabrous, at least outside, 
1 to I1/* lines long, usually white, sometimes rose-color or yellow; filaments 
a little hairy at base.—Very common on dry hills, valley flats or mt. slopes: 
coastal S. Cal.; Coast Ranges; Sierra Nevada; n. to Ore. July-Oct. Herbage 
used as “sour dock” for pies by settlers in Shasta Co. Var. DEDtJCTUM Jep- 
son. Stems many from the base, 5 to 13 in. high, umbellately trichotomous 
above, glabrous; leaves oval, % to % in. long, on petioles 3 to 4 times as 
long.—High Sierra Nevada, 7500 to 9500 ft. Seems no more than a slightly 
reduced state of the common form of the species prevailing at lower alti¬ 
tudes in the Sierra. Var. sc APi gerum Jepson. Like var. deductum but the 
inflorescence reduced to single heads terminating the slender scape-like stems. 
—High mts. about the upper Kern River. Var. pubifl6rum Benth. Stems 1V> 
to 3 ft. high, often inflated, glabrous, the branches elongated; involucres 1 to 
3 in a place; calyx deep yellow, hairy towards the base.—Arid or desert 
region: Pahute Peak; Mt. Pinos; Independence; Goose Valley, Modoc Co.; 
Yreka. Var. paucifl6rum Wats. Stems often inflated, indefinitely dichot¬ 
omous, the involucres scattered along the slender branches or occasionally 
in pairs; calyx white.—S. Cal.: San Jacinto and San Bernardino mountains. 
Var. obl6ngif6lium Wats. Stems and involucres whitish tomentulose, the 
stems above twice di- or tri-chotomous, the branches rather strict; leaves 
broadly oblong, % to 2y2 in. long, abruptly contracted to slender petioles 
1 y>2, to 3 in. long; calyx white or rarely pale yellow, somewhat pubescent on 
the inner lobes.—Napa Co. to Humboldt Co. and e. to Modoc Co., thence s. 
to Nevada Co. Var. suLPHtTREUM Jepson. Like the preceding var. but the 
branches of the inflorescence more spreading; calyx pale yellow or white, a 
little hairy at base.—Mendocino Co. to Siskiyou Co. Var. auriculatum J. P. 
Tracy. Stems to 2y2 ft. high, somewhat caudex-like at base, the caudexes 
set with leaves or old leaf-bases, % to 4 in. high, each giving rise to a gla¬ 
brous glaucous peduncle bearing a dichotomous panicle; peduncles sometimes 
strongly fistulous; leaves oblong to elliptic, obtuse, truncatish or subcordate 
at base, crenulate-undulate margined, densely white-lanate below, soon 
glabrescent and deep green above, 1 to 2y2 in. long; panicle usually large, 
the heads large, terminal and lateral, less commonly in the forks.—Dry 
rocky hills, central Coast Ranges. Var. grAnde Jepson. Tall (3 to 5 ft. high) 
with a woody base; leaves ovate-oblong, the margin undulate-revolute, 

333. Eriogonum nudum Dougl.; a, 
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white-lanate below, 114 to 3 in. long; involucres 3 lines long; calyx nearly or 
quite glabrous inside.—Santa Barbara Isis. 

45. E. elatum Dougl. Stems rigid and rush-like, rarely naked, 1 to 214 
ft. high, sometimes inflated, bearing a trichotomous panicle, glabrous and 
glaucous; leaves erect, ovate to ovate-lanceolate, 1 to 3 (or 5) in. long, on 
petioles mostly as long; involucres in terminal clusters of 2 to 4, or solitary 
in the forks, either sessile or shortly pedunculate, hairy-pubescent, 214 lines 
long, 5-toothed, the teeth scarious-margined; calyx white, 1 to 114 lines long, 
its segments obovate, rounded at apex, with broad hairy-pubescent midvein. 
—East or transmontane side of the Sierra Nevada from Mono Co. to Modoc 
and Siskiyou Cos. Yar. vill6sum Jepson. Stems villous-pubescent.—Dry 
hills, Siskiyou Co. to Modoc Co. Yar. incurvum Jepson. Pubescence of 
preceding variety; branches or rays of ternately trichotomous panicle curv¬ 
ing, fragile at the joints.—Shasta Sprs. 

46. E. indictum Jepson. Stems 1 to 2 ft. high, several from the base, 
glabrous, glaucous, the lower internodes inflated like a slender trumpet; 
leaves ovate or deltoid-ovate, truncatish at base, white-woolly below, whitish- 
arachnoid above, persistent on both faces, 1% to 214 in. long, the petioles 
as long and with a broad clasping base; involucres externally glabrous, 
tubular but a little widened upward, 2 lines long, solitary and racemose along 
the slender branches of the dichotomous panicle; calyx yellowish, glabrous.— 
Dry hills, San Carlos Range. Nearly related to E. nudum. 

47. E. kennedyi Porter. Stems scape-like, wiry, 3 to 8 in. high, arising 
from a very dense leafy cushion; leaves obovate or oblong, revolute, white- 
woolly, 1% to 5 lines long; involucres tomentulose or glabrate, turbinate- 
campanulate, nerved and rather strongly angled, deeply triangular-toothed, 
114 to 2 lines long, clustered in a terminal head; calyx white or pink, gla¬ 
brous, 1 to 1% lines long, segments oblong-obovate; ovary scarious.—Desert 
slopes or arid plateaus, n. and s. of the Mohave Desert. 

48. E. ochrocephalum Wats. Stems scape-like, 2 to 6 in. high, erect from 
a caespitose leafy base; leaves silvery-tomentose, oblanceolate to ovate, 
% to 1% in. long, narrowed to a petiole half to as long; involucres in a 
capitate cluster, turbinate-bellshaped, bladdery in age, 1% to 2y2 lines long, 
the 6 to 8 short lobes erect; calyx yellow, glabrous, 1 to 1% lines long, the 
segments elliptic, the inner narrower, all obtuse; filaments obscurely puberu- 
lous at base.—Nw. Nev. and e. Ore. Yar. agnellum Jepson. Dwarfed form, 
2 to 4 in. high, the upper portion of peduncles and heads a little glandular; 
leaves ovate or narrowly obovate, 2 to 4 lines long, petioled.—N. Sierra 
Nevada (Placer Co. to Modoc Co.). 

49. E. ovalifolium Nutt. Eig. 334b. Subalpine dwarf, the scape-like stems 
slender, tomentulose, 14 to 3 in. high, rising from a dense leafy cushion; 
leaves round-ovate to obovate, 1 to 4 lines long, contracted to a usually 
short petiole; involucres turbinate, woolly, several crowded together in a 
very close head with 3 or 4 short bracts; calyx white, with green midribs, 
often fading pinkish, glabrous, 1 to 114 lines long; outer calyx segments 
elliptical, subcordate at base, 
their margins quite free and dis¬ 
tinct to base, the inner broadly 
spatulate; filaments hairy at very 
base.—Granite peaks and ridges, 
9000 to 12,000 ft.: Sierra Nevada 
from Fresno Co. to Nevada Co.; 
Snow Mt., Lake Co.; n. to B. C., 
e. to Rocky Mts. Yar. vrnkuM 
Nelson. Involucres vase-shaped, 
constricted near the top; calyx 
wine-red, 214 to 3 lines long, its 
segments unequal.—San Bernar¬ 
dino Mts.; Ore. and Wash. Yar. 
nivIle Jones. Fig. 334a. Head 
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small and compact, appearing like a single involucre; flowers red; outer 
calyx-segments obovate; filaments hairy or glabrous.—S. Sierra Nevada. 

50. E. proliferum T. & G. Stems erect, naked, scape-like, 4 to 7 in. high, 
bearing an umbellate inflorescence and arising from a compactly branched 
caudex with very short leafy branches; herbage tomentulose, the leaves 
densely White-woolly; leaves ovate, mostly obtuse, 4 to 12 lines long, on 
petioles as long or longer; umbels with 3 rays from beneath the sessile 
central involucre; rays % to 2 in. long, somewhat unequal, bearing a cluster 
of 2 or 3 involucres, or one or more of the rays again shortly 3-radiate; 
involucre 5-toothed, the teeth large, almost hooded; calyx white, 2 to 2y2 
lines broad, the outer segments roundish quadrate or elliptic (nearly as 
broad at base and apex as at middle), attached by the lower % of the mid¬ 
nerve, the sides free and overlapping; inner segments obovate, narrowed 
to a claw-like base.—Valleys and mt. slopes, 2600 to 5000 ft.: Sierra Valley 
to Siskiyou Co.; n. to B. C., e. to Rocky Mts. 

III.—Subgenus Eueriogonum 

Involucres turbinate, 4 to 8-toothed or -lobed, either solitary or borne in 
umbels, the umbels sometimes congested in heads; bracts foliaceous; 
calyx stipe-like at base, often accrescent; filaments mostly hairy or 
pubescent at base; flowering stems (peduncles) scape-like; peren¬ 
nials; mountains from middle altitudes to alpine summits. 

51. E. caespitosum Nutt. Dwarf, matted, the scape-like peduncles slender, 
naked, 2 to 4 in. high, bearing a single involucre; leaves white-tomentose, 
oval to oblong-spatulate, 2 to 3 lines long, the petioles % to as long; involu- 
cral‘lobes linear, as long or longer than the turbinate tube; calyx yellow 
or fading reddish, 1 to 1% lines long, in age nearly twice as long, hairy on 
the mostly stipe-like base; filaments pilose; ovary glabrous.—Mt. slopes 
and dry plateaus e. of the Sierra Nevada: White Mts.; Warner Mts.; n. to 
Ore., e. to Rocky Mts. 

52. E. douglasii Benth. Matted white-woolly dwarf similar to the pre¬ 
ceding, the scape-like peduncles with a whorl of 5 or 6 oblanceolate bracts 
at the middle; involucral lobes linear, longer than the tube, reflexed; calyx 
yellow, hairy at base and along the midrib of the segments, stipe-like at 
base, 2 to 3 lines long, its segments obovate, obtuse, the inner exceeding 
the outer in age; lower half of filaments pilose; ovary hairy towards apex.— 
N. Sierra Nevada, e. slope from Nevada Co. to Lassen Co., 4200 to 6500 ft.; 
Nev. to Wash. 

53. E. sphaerocephalum Dough Peduncles 3 to 6 in. high, bearing a soli¬ 
tary involucre and with a whorl of leafy bracts at their middle, or the 
whorl subtending a 2 to 4-rayed umbel, the rays also bearing a central whorl 
of bracts; base much-branched, with many short woody leafy branchlets; 
leaves oblong to broadly oblanceolate, acute, narrowed to a short petiole, 
5 to 10 lines long, white-woolly below, soft pubescent above, the margins 
often re volute; involucre almost bowl-shaped, 3 to 4 lines long, its (7 or 8) 
oblong lobes as long or longer than the tube; flowers numerous in an in¬ 
volucre, forming a globose cluster; calyx whitish, very villous inside and 
out, especially towards the base, stipe-like at base, 4 lines long, the seg¬ 
ments obovate or elliptic, obtuse; filaments hairy on lower half; ovary 
densely villous except at base.—Lassen Co. to Shasta Co., 2600 to 4200 ft., 
n. to Wash. May-June. 

54. E. tripodum Greene. Habit similar to E. sphaerocephalum but more 
slender and taller (10 to 14 in. high); umbel 3-rayed, the rays 3 to 5 in. 
long, bearing a whorl of bracts at the middle or sometimes 2-forked and 
again bracteate; calyx yellow, densely hairy, 2 to 3 lines long, the stipe¬ 
like base very short; filaments hairy below; ovary very strongly angled, 
hairy at apex.—Indian Valley, Lake Co.; Benton Mills Road, Mariposa Co. 

55. E. siskiyouense Small. Like E. umbellatum but the involucre soli¬ 
tary on an erect peduncle 4 to 10 in. high, with a whorl of bracts at 
middle (that is, the umbel reduced to one ray which is as long or longer 
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than the peduncle); bracts foliaceous, ovate, petioled, 2 to 6 lines long, the 
basal leaves of the same shape but usually larger.—Montane: Scott Mts., 
Siskiyou Co.; Calaveras Big Trees; Lake Merced, Yosemite. 

56. E. umbellatum Torr. Sulphur-Flower. Fig. 335. Peduncles erect or 
ascending from a branching woody base, naked, 3 to 5 in. high, tomen- 
tulose or glabrate; leaves ovate, glabrate above, white-woolly beneath, 3 to 
12 lines long, on petioles % to % as long; umbels simple, subtended by a 
whorl of linear to obovate bracts, its rays 3 to 9 (rarely reduced to 1), 5 
lines to 1% (or 3) in. long, these and the bracts soft-pubescent; involucre 
8-lobed, the lobes reflexed, nearly as long as the turbinate tube, the tube 
and throat crowded with the floccose-woolly bractlets; flowers sulphur-yel¬ 
low; calyx glabrous, gradually narrowed into the long stipe-like base, 2 to 3, 

or in age 3 to 4 lines long; filaments pilose on lower half.—Higher Sierra 
Nevada and Coast Eanges, 4000 to 
9000 ft.; n. to Wash., e. to Rocky 
Mts. Yar. stellatum Jones. Rays 
simple and bearing a whorl of bracts 
at their middle or usually forked 
and the secondary rays similarly brac- 
teate.—San Bernardino Mts.; Sierra 
Nevada; Siskiyou Co.; n. to Wash. 
Var. bah!aef6rme Jepson. Inflores¬ 
cence freely and irregularly 
branched.—Tehachapi region. Var. 
minus Jtn. Herbage permanently 
tomentose; peduncles % to 1% in. 
high, bearing simple 1 to 3-rayed 
umbels; rays 2 to 4^ lines long.— 
Subalpine, San Antonio Mts. Yar. 
monocephalum T. & G. Dwarf moun¬ 
tain form with the umbel reduced 
to a single ray, that is, the peduncle 
naked or bracteate and bearing a 
solitary involucre.—Range of the 
species but far less common. 

57. E. torreyanum Gray. Habit of 
E. umbellatum but stems and leaves 
glabrous; outer rays of the umbel 
with a whorl of bracts midway; leaves obovate, thickish, about 1 in. long, 
narrowed below to a petiole as long; involucral lobes sparingly pubescent; 
calyx yellow, 4 to 5 lines long; filaments hairy below.—N. Sierra Nevada, 
5000 to 7000 ft. 

58. E. compositum Dougl. Scape-like stems stout, 6 to 16 in. high from 
a simple short caudex, glabrate; leaves oblong-ovate or deltoid-ovate, cordate 
at base, 1% to 2 in. long, with a close white felt beneath, green above or 
woolly-flocculent; petioles long, mostly 1 to 2y2 times length of blade; bracts 
linear or oblanceolate; umbel 6 to 10-rayed, the rays sometimes with a black¬ 
ish band at middle, % to 2 in. long, each bearing a capitate cluster of 1 
to 5 involucres or a several-rayed umbellet; involucre broadly turbinate, 
woolly, 8-toothed, the teeth short, acute; calyx cream-color or yellow, gla¬ 
brous, contracted to a stipe-like base, 2 to 4 lines long; segments elliptic, 
the inner becoming % longer in age; filaments short hairy at base.—North 
Coast Ranges; n. to Wash. 

335. Eriogonum umbellatum Torr.; a, umbel, 
past anthesis x % ; b, fl. x 4. 

59. E. lobbii T. & G. Peduncles lying along the ground, 2 to 7 in. long, 
borne on a densely leafy stout caudex; caudex crowded below with old leaf- 
bases and crowned with a tuft of silvery white leaves; herbage densely 
white-woolly; leaves roundish, oval or ovate, ^ to % or 1% in. long, nar¬ 
rowed to rather broad petioles % to as long; umbels simple, bracteate. 
ascending from the tips of the peduncles; rays 3 to 6, % to l1/^ in. long (or 
reduced and then the umbels capitate), usually with a whorl of bracts at 
middle; involucres broadly campanulate, 3 to 5 lines long; calyx white, 
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fading pinkish, narrowed at base but not stipe-like, 3 to 4 lines long; fila¬ 
ments pilose on lower half.—Gravelly drifts and glaciated granite slopes 
and ridges, 7000 to 9500 ft.: Sierra Nevada on e. slope from Sierra Co. to 
Inyo Co., and w. slope from Nevada Co. to Tuolumne Co.; inner North 
Coast Range. 

60. E. pyrolaefolium Hook. Peduncles scape-like, glabrous, 2 to 3y2 in. 
high, arising from a densely leafy caudex; leaves roundish or oval, thick, 
glabrous, 4 to 12 lines long, abruptly petioled, the petioles villous; umbels 
small, bearing 1 to 3 involucres on short (1 or 2 lines long) rays or quite 
capitate; bracts 2, linear or spatulate, elongated; calyx red, not attenuate 
at base, 1% to 2 lines long, somewhat glandular inside, hairy at base out¬ 
side and on midribs half-way up segments; filaments glabrous; upper part 
of ovary densely hairy.—High northern peaks: Lassen Peak; Mt. Shasta; 
n. to Mt. Rainier. 

61. E. latentis Jepson. Peduncles naked, 8 to 12 in. high from the short 
leafy branches of a woody caudex; leaves roundish, or somewhat deltoid- 
ovate, acutish, short pilose, 7 to 12 lines long, abruptly or cuneately nar¬ 
rowed at base to a margined petiole half to as long as the blade; involucres 
congested in a terminal head, membranous, campanulate, 3 to 4 lines long, 
with short broad sparsely hairy lobes; calyx white, its base appressed hairy, 
the inner segments narrower than the outer; lower third of filaments pubes¬ 
cent.—Desert slopes of Sierra Nevada in Inyo Co.; 6500 ft. 

62. E. ursinum Wats. Peduncles scape-like from a branching woody leafy 
crown or mat, 4 to 12 in. high, these and the umbels villous-tomentulose; 
leaves ovate, mostly acute, cordate at base, varying to cuneate, white- 
tomentose beneath, glabrate and greener above, 4 to 8 lines long, the petiole 
half to as long; umbel compound, sometimes simple, 3 to 10-rayed or reduced 
to a head-like cluster; bracts obovate to subfiliform, subtending the umbel 
and secondary umbels, usually also with a whorl at or near the middle of 
the rays or secondary rays; involucres campanulate-funnelform, large (3 to 
3% lines high), thin, hairy-pubescent outside, shortly and sharply toothed; 
calyx yellow or white, glabrous, abruptly campanulate above the stipe-like 
base, 2 to 3 lines long; filaments copiously woolly, the wool filling the base 
of the calyx.—High montane, 5000 to 8000 ft.: Sierra Nevada from Nevada 
Co. to Shasta Co.; Snow Mt., Lake Co. 

63. E. incanum T. & G. Peduncles stout, tomentulose, 1 to 3% in. high, 
arising from a matted densely leafy crown; leaves oblong to ovate or 
obovate, white-tomentose, the edges often disposed to be revolute, 3 to 6 
lines long, mostly short-petioled; umbels with 4 or 5 rays 2 to 6 lines long 
or reduced to small dense heads; bracts few, linear; calyx yellow, often 
red, glabrous, 1 to 2 lines long, narrowed to a short stipe-like base; fila¬ 
ments sparingly hairy at base.—Gravelly slopes and peaks, Sierra Nevada, 
7000 to 12,000 ft.: Farewell Gap and Mt. Whitney n. to Mt. Lyell and 
Mt. Ralston. 

64. E. marifolium T. & G. Peduncles scape-like, slender, 3 to 12 in. high, 
arising from a loosely branched leafy base; leaves oval or ovate, white- 
woolly or commonly glabrate above, 3 to 8 lines long, the petioles mostly as 
long or longer; umbels with 3 to 6 rays % to 2*4 in. long, the central involu¬ 
cre sessile, or the umbel sometimes reduced to a small head; flowers often 
more or less dioecious, yellowish (reddish in age), glabrous, 1 to 1% lines 
long.—Higher Sierra Nevada; Mt. Wilson. Differs from no. 63 in its looser 
growth and larger umbels. 

65. E. kelloggii Gray. Peduncles rising from a loose mat, scape-like, 
slender, 2 to 4 in. high, naked save for whorl of 3 leaf-like bracts at the 
middle; mat consisting of branching stolon-like woody stems with the leaves 
in rosettes on the ends of short branchlets; herbage tomentulose throughout 
or the leaves glabrate above; leaves oblanceolate or narrowly obovate, nar¬ 
rowed to a short petiole, 2 to 5 lines long; involucre solitary, turbinate, 2 to 
2y2 lines long, with erect teeth; calyx whitish or pinkish, glabrous, stipe-like 
at base, 3 to 4y2 lines long, its segments obovate, rounded at apex; filaments 
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pilose below middle.—Red Mt., Mendocino Co., not otherwise known. Re¬ 
markably similar in habit to the monocephalous forms of E. umbellatum. 

66. E. alpinum Engelm. White-lanate dwarf, 1% in. high, the scape-like 
stems with a whorl of bracts at the middle and ending in a single involucre; 
leaves roundish, 5 to 7 lines broad; involucre turbinate, 3 lines long, with 
minute teeth; calyx yellow, glabrous, 1% to 2 lines long, the stipe-like base 
short, the segments obovate, obtuse; filaments slightly pubescent at base.— 
Mt. Eddy, Siskiyou Co., 8700 ft. 

CHENOPODIACEAE. Saltbush Family 

Herbs or shrubs, mostly salt-loving, very often succulent or scurfy, with 
alternate or rarely opposite leaves, or leafless. Flowers small (1 or 2 lines 
long), perfect or unisexual with an herbaceous calyx of 5 or fewer sepals, 
or in the pistillate flower the calyx sometimes absent. Stamens as many as 
the sepals and opposite them, or fewer, distinct or slightly united at base. 
Ovary superior, 1-celled, containing a single ovule, becoming in fruit an 
achene or utricle. Styles or stigmas 2 or 3. Embryo curved; endosperm 
copious or sometimes wanting. Nitrophila has a scarious calyx. 

Leaves never spiny. 
Leaves not fleshy or scarcely so; embryo annular or curved, embracing or surround¬ 

ing the central endosperm, or folded and the endosperm lacking. 
Stems with foliaceous leaves. 

Leaves opposite, united at base.1. Nitrophila. 
Leaves alternate, sometimes the lowest opposite, but never united at base. 

Calyx hot horizontally winged; leaves plane (except no. 9). 
Flowers perfect, all of one kind. 

Calyx 3 to 5-parted or -toothed. 
Stamen 1; flowers axillary and solitary. .2. Aphanisma. 
Stamens 5 (or 4) ; flowers in clusters. 

Calyx with a fleshy disk at base, the ovary partly 
sunk in it.3. Beta. 

Calyx without disk. 
Calyx 5 (or 4)-parted, herbaceous or fleshy in 

fruit.4. Chenopodium. 
Calyx saccate, 3 to 5-toothed, dry in fruit. 

5. Roubieva. 
Calyx of 1 sepal; stamen 1.6. Monolepis. 

Flowers unisexual, of 2 kinds, the staminate with calyx, the pis¬ 
tillate without calyx and enclosed by 2 appressed bracts. 

Fruits not hairy; leaves not revolute. 
Bracts distinct or more or less united, the margins never 

wholly united, at least partly free, the sides 
smooth or muricate.7. Atriplex. 

Bracts wholly united into an orbicular strongly flattened 
sac with a pin-hole orifice at apex..8. Grayia. 

Fruits densely white-hairy; leaves linear revolute. 9. Eurotia. 
Calyx in fruit surrounded by a 5-lobed wing.10. Kochia. 

Stems with the leaves reduced to mere scales; flowers perfect or unisexual; 
stems fleshy, jointed. 

Shrubs; scales alternate.11. Allenrolfea. 
Herbs; scales opposite.12. Salicornia. 

Leaves more or less fleshy, soft; embryo spirally coiled, the endosperm lateral or none. 
Flowers unisexual, the staminate in a catkin-like spike, the pistillate axillary. . . . 

13. Sarcobatus. 
Flowers perfect and pistillate, in axillary clusters.14. Suaeda. 

Leaves dry, rigid or spiny; flowers perfect; embryo spirally coiled.15. Salsola. 

1. NITROPHILA Wats. 

A low perennial glabrous herb with fleshy opposite amplexicaul leaves and 
axillary perfect flowers. Sepals 5 (rarely 6 or 7), chartaceous, imbricated, I concave and carinate. Stamens 5, united at base into a narrow yellowish 
disk. Style longer than the subglobose ovary; stigmas 2. Achene beaked 
by the persistent style, included within the connivent sepals. (Greek nitron, 
carbonate of soda, and philos, fond of, these plants loving alkaline soils.) 

1. N. occidentalis (Moq.) Wats. Fig. 336. Stems decumbent, oppositely 
branching, 4 to 14 in. long, from a deep-seated thick taproot; leaves linear, 
sessile, % to 1 in. long, the floral mostly 3 to 6 lines long, triangular in 
cross-section, mucronate; flowers solitary in the axils and bibracteate, or 
often 2 or 3 with the central one frequently bractless and the lateral shortly 
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pediceled; sepals pinkish or 
whitish.—Moist alkaline soils, 
often on the black alkali: 
Sacramento Valley s. to S. and 
L. Cal.; desert side of the 
Sierra Nevada; Nev.; Ore. 

2. APHANISMA Nutt. 

Annual with alternate sessile 
entire leaves. Flowers minute, 
perfect, without bracts, axil¬ 
lary, solitary. Calyx 3 or 4- 
cleft, without appendages. 
Stamen 1. Ovary depressed, 
the short style 2 or 3-cleft. 
Achene depressed-globose, in¬ 
durated, somewhat 5-angled, 
subtended at base by the 
closely appressed dry calyx. 
Embryo annular, surrounding 
the copious endosperm. (Greek 
aphanes, inconspicuous.) 

1. A. blitoides Nutt. 
Branched at the base with 
slender ascending stems, % to 
2 ft. high; leaves ovate, acumi¬ 
nate, cordate or truncate at 
the sessile base, % to 2 in. 
long, or the lowest lanceolate 
and long-petioled; achene % 
line broad. — Del Mar; San 
Diego; Carrizo Creek; Santa 
Barbara Islands. 

3. BETA L. 

Robust glabrous biennial 
herbs with large fleshy roots. 
Leaves alternate, large, long- 
petioled, the floral reduced and 
subsessile. Flowers perfect, 
protandrous, greenish white, 
in sessile axillary clusters; 

336. Nitrophila occidentalis Wats.; a, fl. branclilet clusters 2 or 3-flowered dis- 
x l, fl. x 6. posed in panicled spikes, the 

flowers cohering in fruit by the enlarged bases of the calyx. Calyx 5-parted, 
its lobes costate dorsally, in fruit indurated and closing over the achene. 
Stamens 5, perigynous; filaments frequently connate at base. Ovary sunk in 
the succulent base of the calyx; styles 2 or 3, short, stigmatose on the 
inside. Achene adnate to the calyx-base. Embryo annular. (Perhaps Celtic 
bett, red, on account of the color of the root.) 

1. B. vulgaris L. Beet. Stems 2 to 6 ft. high, paniculately branched 
above; root conical; lower leaves 4 to 10 in. long, oblong or ovate, undulate, 
the upper smaller, ovate-lanceolate.—Garden plant, naturalized in marshes: 
Petaluma; Alvarado; Monterey; San Bernardino. Native of Eur. June. 

4. CHENOPODIUM L. Goosefoot. Pigweed 

Annual or perennial herbs, frequently white-mealy or glandular, with alter¬ 
nate petioled leaves. Flowers perfect, greenish, bractless and sessile, clus¬ 
tered, the clusters commonly in simple or panicled spikes. Calyx 5 (or 3 to 
4)-parted, persistent and usually inclosing the seed-like achene, rarely 
reduced to a single sepal. Stamens 5 or fewer. Ovary depressed; styles 2, 
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rarely 3 or 4, slender. Aehene with membranous pericarp closely investing 
the seed. Embryo annular, sometimes incompletely so. (Greek chen, goose, 
and pous, foot, on account of the shape of the leaves.) 

Fruiting calyx dry. 
Annual; calyx deeply parted into lobes or segments. 

Finely mealy, at least not pubescent or glandular. 
Aehene with pericarp closely persistent on seed. 

Erect, herbage light green.1. C. album. 
Diffuse, herbage dark green.2. G. murale. 

Aehene with pericarp separating readily from seed. 
Leaves triangular-hastate, thin; petioles half as long as the blades or 

longer.3. C. fremontii. 
Leaves linear, thick; petioles short, less than *4 as long as the blades. 

4. C. leptophyllum. 
Glandular-pubescent and aromatic, but not mealy. 

Flower-clusters spicate or paniculate. 
Leaves slender-petioled; aehene imperfectly enclosed by calyx; spikes 

cymose-diverging, leafless.5. C. botrys. 
Leaves slightly petioled; aehene perfectly enclosed by calyx. 

Spikes dense, leafy.6. G. ambrosioides. 
Spikes more elongated, leafless.7. G. anthelminticum. 

Flower-clusters all axillary.8. G. carinatum. 
Perennial; calyx merely toothed or cleft, more distinctly synsepalous; spike terminal, 

leafy only below; aehene exserted.9. G. californicum. 
Fruiting calyx fleshy, often reddish; annual. 

Calyx deciduous.10. G. rubrum. 
Calyx persistent, the clusters red and berry-like.11. G. capitatum. 

1. C. album L. White Pigweed. White Goosefoot. Erect, 2 to 4 ft. high, 
usually paniculately branched; herbage more or less light green or white- 
mealy; leaves rhombic-ovate, sinuate-dentate below or about the middle, the 
uppermost varying to lanceolate and subentire, 1 to 2 in. long, whiter be¬ 
neath than above; flowers densely clustered in close spikes, the panicle strict 
and close or somewhat spreading; calyx about % line wide in fruit, the 
lobes strongly carinate.—Common European weed in old fields or half-culti¬ 
vated lands. July-Oct. Also well knowm as Lambs Quarters, the herbage 
making excellent boiled greens when taken young. Var. vIride Moq. Leaves 
bright green on both sides or only slightly mealy beneath; inflorescence less 
dense.—Widely distributed but not so common as the species. 

2. C. murale L. Sowbane. Nettle-leaf Goosefoot. Rather stout and 
succulent, the loose branches decumbent and ascending, 8 to 15 in. long; 
herbage dark green, the growing parts very finely mealy; leaves rhombic- 
ovate, irregularly and sharply toothed above the base, 1 to 1% in. long; 
flowers in rather dense axillary or terminal spicate panicles; panicles leafless, 
or nearly so, often very small; fruiting calyx closed; aehene acutely mar¬ 
gined.—Naturalized from Eur.; a common weed in old yards and waste 
places, flowering through the winter. 

3. C. fremontii Wats. Erect, slender, branching, % to 2 ft. high; spar¬ 
ingly white-mealy to light green; leaves glabrous on upper surface, sparsely 
farinose beneath; flower-clusters in slender spikes of the open panicle; sepals 
strongly carinate; calyx sparsely farinose.—Panamint Mts.; e. to the Rocky 
Mts., n. to Ore. 

4. C. leptophyllum Wats. Erect, % to 2% ft. high, branches densely 
farinose, or becoming glabrate; leaves densely white-farinose, or glabrate on 
the upper surface; calyx densely farinose.—Barstow, Mohave Desert; n. to 
Alb., s. to Mex. 

5. C. botrys L. Jerusalem Oak. Erect, often widely branching, % to 
2 ft. high, glandular pubescent and viscid throughout; leaves slender- 
petioled, ovate to oblong, % to 1% in. long, obtuse, truncate or cuneate at 
base, sinuately pinnatifid and the lobes usually toothed; spikes cymose, 
diverging, leafless; calyx not completely inclosing the aehene.—Waste places 
near dwellings and in flood stream beds; nat. from Eur. and widely distrib¬ 
uted but not common. July-Sept. 

6. C. ambrosioides L. Mexican Tea. Erect, 2 to 3y2 ft. high, usually 
stout and branched; herbage glabrous, scarcely glandular, when young some¬ 
times tomentose-pubescent; leaves slightly petioled, oblong or lanceolate, 2 
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to 5 in. long, repand-toothed or nearly entire, the upper tapering to both 
ends; flowers in dense axillary clusters upon the branches, forming a leafy 
spike; calyx-lobes obtuse, appressed, slightly carinate, completely inclosing 
the achene; styles 3, sometimes 4; pericarp deciduous; seed smooth and shin¬ 
ing, reddish, obtusely margined.—Common near salt marshes and abundant 
along interior streams: Great Valley and Coast Ranges to S. Cal.; nat. from 
trop. Am.; mostly autumnal. 

7. C. anthelmmticum L. Wormseed. Very close to no. 6; sometimes 
biennial or perennial; herbage light green, glandular-puberulent and highly 
aromatic; leaves sinuate-serrate or the lower sometimes laciniate-pinnatifid, 
% to 3 in. long; inflorescence a terminal mostly leafless panicle of dense 
but elongated slender spikes; sepals not carinate.—Not so common as the 
last, but appearing to hybridize with it: Coast Ranges and Sacramento 
Valley; nat. from trop. Am. 

8. C. carinatum R. Br. Stems several from the base, ascending or de¬ 
cumbent, 5 to 18 in. long; herbage puberulent, the under side of the leaves 
with minute resin-globules; leaves ovate, sinuate-crenate, 3 to 6 lines long, 
on slender petioles y2 to as long; flowers small, the clusters in all the axils; 
stamen usually 1.—Humboldt Co.; Hat Creek, e. Shasta Co.; Oroville; West 
Branch, Butte Co.; lone; Jackson; Upland; Ontario; nat. from Austr. 

9. C. californicum Wats. Soap Plant. Stout, erect or decumbent at base, 
iy2 to 2y2 ft. high from a very large carrot-like root; herbage green, scarcely 
at all mealy; leaves broadly triangular, truncate or cordate at base, or sub- 
hastate, sharply and unequally sinuate-dentate, 1 y2 to 3y2 in. long; flowers 
in dense clusters in a terminal spike, leafless or leafy at the very base; calyx 
campanulate, barely exceeding 1 line; achene with persistent pericarp, sub- 
globose or somewhat compressed, exserted, % to 1 line broad; embryo com¬ 
pletely annular.—Stream beds and moist slopes or swales in open foothills: 
Coast Ranges; Sierra Nevada foothills; s. to San Diego Co. Apr.-May. The 
root is grated on a rock by the native tribes and used as a soap. 

10. C. rubrum L. Red Goosefoot. Stems angled, erect, 1 to 2 ft. high; 
herbage green or nearly so; leaves lanceolate-oblong to broadly ovate, 
coarsely sinuate, 1 to 2 in. long; flowers numerous in dense short axillary 
spikes; calyx-lobes 2 to 4, rather fleshy; stamens 1 or 2; achene shining, the 
margin acute.—Low and marshy lands: lower Sacramento River; Alvarado; 
Nigger Slough and Ballona, Los Angeles Co.; nat. from Eur. Sept. 

11. C. capitatum (L.) Asch. Strawberry Blite. Branched at base with 
erect or ascending stems 5 to 15 in. high; leaves hastate-triangular or -lance¬ 
olate, irregularly toothed or nearly entire, % to 2 in. long, on margined 
petioles y2 to as long; flower clusters large, in interrupted spikes, leafy below; 
stamens 1 to 5; calyx berry-like in fruit.—Sierra Co.; Sisson; n. to Alas., 
e. to the Atlantic. 

5. ROUBIEVA Moq. 
Heavy-scented herb, with prostrate branches. Leaves alternate, deeply 

pinnatifid. Flowers minute, perfect or pistillate, solitary or 2 or 3 together 
in the axils; calyx deeply bowl-shaped, 3 to 5-tootlied, becoming saccate and 
contracted at the top, inclosing the fruit. Stamens 5, included. Ovary glan¬ 
dular at the top; styles 3, somewhat lateral, exserted. Pericarp of the achene 
membranous, glandular-dotted, thin and deciduous; seed lenticular; embryo 
annular. (G. J. Roubieu, French botanist.) 

1. R. multlfida (L.) Moq. Branches 1 to 2 ft. long; leaves % to 1% in. 
long; calyx in fruit obovate, very conspicuously reticulate-veined.—San 
Francisco sand-hills and in waste places e. to the Great Valley; nat. from 
Peru. 

6. MONOLEPIS Schrad. 

Low annuals with alternate fleshy leaves. Flowers polygamous, clustered 
in the upper axils. Sepal 1, entire, bract-like, persistent. Stamen 1. Styles 
2, filiform. Achene with thin pericarp. Embryo annular around copious 
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endosperm. (Greek monos, one, and lepis, scale, referring to the solitary 
sepal.) 

Pericarp minutely pitted, adherent to the seed.1. M. nuttalliana. 
Pericarp minutely papillose, separating from the seed.2. M. spathulata. 

1. M. nuttalliana (R. & S.) Wats. Herbage pale green; branched at the 
base, the many stems 5 to 10 in. high; leaves linear or lanceolate with a 
salient tooth on each side near the middle, % to 1 (or 1Y2) in. long, shortly 
petioled or the lower petioles elongated; flower clusters dense, often reddish; 
sepal fleshy, foliaceous, often much exceeding the achene; pericarp minutely 
pitted, y2 line broad.—Alkaline soil, infrequent but widely distributed: S. 
Cal. to the Sacramento Valley and n. Sierra Nevada; e. to the Great Plains. 
Apr.-May. 

2. M. spathulata Gray. Habit of no. 1; leaves oblanceolate or spatulate, 
entire, % to 1 in. long; sepal rarely exceeding the achene.—Sierra Nevada 
from Sierra Co. to Mono Pass; Panamint Mts.; San Bernardino Mts. 

Spinacia L. Glabrous annual herbs. Flowers dioecious, in subglobose 
glomerules, the pistillate axillary, the staminate in interrupted terminal 
spikes. Pistillate flowers subtended by 2 bracts, these united except at apex 
and inclosing the utricle, often developing two opposite divergent spines 
below the apex. Stigmas 4 or 5, united at base, long-exserted. S. olerAcea L. 
Spinach. Erect, 1 to iy2 ft. high; leaves triangular-ovate, hastate, 1 to 2y2 
in. long; fruiting bracts 2 lines long.—European garden plant, occasionally 
escaped from cult. (San Jose). 

7. ATRIPLEX L. Saltbush 

Herbs or shrubs, usually mealy or scurfy with bran-like scales. Leaves 
alternate or opposite. Flowers monoecious or dioecious, in axillary clusters, 
or in simple or panicled spikes; staminate flowers with a regular 4 or 5-parted 
calyx, the pistillate consisting of a pistil inclosed between a pair of ap- 
pressed foliaceous bracts, without calyx. Styles 2. Bracts either free or 
united, much enlarged in fruit, the margin usually becoming more or less 
expanded or foliaceous and the sides thickened, indurated, muricate or 
variously appendaged. (The ancient Latin name.) 

A. Herbs; monoecious. 

1. Staminate and pistillate flowers usually mixed in the same cluster; annuals 
(except no. 11). 

Somewhat succulent and mealy; leaves petioled, the lower at least 1 in. long; bracts 
distinct or nearly so, ovate to rhombic. 

Lower leaves opposite; flowers in naked or nearly naked spikes; mostly coastal. 
Leaves mostly lanceolate; fruiting bracts 4 to 6 lines long.1. A. patula. 
Leaves triangular-hastate or deltoid; fruiting bracts 1% to 2 lines long. 

2. A. hastata. 
Leaves all alternate; interior species. 

Leaves triangular-ovate; flowers in naked spikes; fruiting bracts 1 line long. .. 
3. A. spicata. 

Leaves rhomboidal-hastate; flowers in axillary clusters; fruiting bracts 3 to 4 
lines long.4. A. phyllostegia 

Not succulent, commonly whitish-scurfy; bracts more or less united and indurated and 
nut-like in fruit, the margins partly or wholly free, the sides smooth, toothed or 
appended; flower clusters axillary; mostly small plants except no. 11. 

Stems woolly-pubescent, the branches opposite throughout or mostly so; prostrate 
plant; leaves mostly less than IV2 lines long.5. A. parishii. 

Stems scurfy or glabrate but not woolly, the branches alternate, at least above the 
base; leaves small, 3 to 6 (or 10) lines long; fruiting bracts V2 to 2 lines 

, broad. 
Fruiting bracts gray or dull green. 

(Decumbent plants. 
Bracts narrowly margined at summit with 3 to 5 small herbaceous 

teeth.6. A. microcarpa. 
Bracts narrowly margined and denate all around ..7. A. saltonensis. 

Erect or ascending plants. 
Fruiting bracts with the margin toothed above the entire base. 

Leaves cordate-ovate, sessile.8. A. cordulata. 
Leaves oblong-lanceolate to ovate, short petiolate or mostly sessile. 

9. A. coronata. 
Fruiting bracts circular, with a toothed margin all around. 

10. A. elegans. 
Fruiting bracts red, slightly succulent; diffuse perennial. . . .11. A. semibaccata. 
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2. Staminate flowers in terminal naked spikes, the pistillate in axillary clusters. 

Annuals; spikes usually moniliform; leaves mostly to 1 in. long or less (except no. 14) ; 
commonly tall plants. 

Plants erect, or mostly so, 2 to 3 ft. high. 
Leaves oblanceolate or lanceolate; fruiting bracts 1 line broad. ..12. A. coulteri. 
Leaves broadly or deltoid-ovate; fruiting bracts 2 % to 3 lines broad. 

Staminate spikes short, dense.13. A. argentea. 
Staminate spikes elongated, interrupted.14. A. expansa. 

Plants decumbent; fruiting bracts triangular.15. A. decumbens. 
Perennials. 

Interior species of alkaline flats; bracts toothed; spikes often moniliform. 
Diffuse; leaves mostly sharply dentate.16. A. bracteosa. 
Erect and rather rigid; leaves entire.17. A. fruticulosa. 

Sea-beach species; bracts entire; spikes usually dense. 
Stems prostrate, wiry; fruiting bracts membranous, compressed. 18. A. californica. 
Stems reclining, stout; fruiting bracts spongy, globose.19. A. leucophylla. 

B. Shrubs, or at least suffrutescent; dioecious. 
Fruiting bracts without lateral wings. 

Sides of fruiting bracts smooth, the margins entire or with very low teeth. 
Fruiting bracts large, their margins free and more or less divergent. 

Leaves entire, sessile or nearly so; fruiting bracts ovatish. 
Fruiting bracts 3 to 5 lines long; leaves not cordate. 

20. A. confertifolia. 
Fruiting bracts 1 to 1% lines long; leaves cordate.21. A. parryi. 

Leaves coarsely toothed, petioled; fruiting bracts orbicular. 
22. A. hymenelytra. 

Fruiting bracts small, their margins not divergent. 
Branches terete; bracts united about to middle or above; axes of spikes 

filiform, pliable. 
Bracts flattened, obscurely crenate; desert.23. A. lentiformis. 
Bracts convex, entire; coast.24. A. breweri. 

Branches striate-angled; bracts distinct but closely compressed; axes of 
spikes stouter, rigid.25. A. torreyi. 

Sides of fruiting bracts crested or muricate, the margins laciniate or toothed. 
Bracts flattened, united about %.26. A. polycarpa. 
Bracts thickish, spongy, united nearly to apex.27. A. nuttallii. 

Fruiting bracts with 4 very conspicuous longitudinal wings or crests. 
Wings crest-like, about 1 line broad.28. A. linearis. 
Wings roundish, 3 to 5 lines broad.29. A. canescens. 

Sect. I.—Herbs with pistillate and staminate flowers on the same plant; 
annuals (nos. 1 to 10 and 12 to 15) or perennials (nos. 11 and 16 to 19). 

1. A. patula L. Spear Orache. Stout and succulent, erect, 10 to 18 in. 
high, with few ascending branches; herbage green, only the growing parts 
somewhat mealy; leaves (the lowest often opposite) lanceolate or linear, 
sometimes with hastate base; inflorescence more or less leafy at base; fruit¬ 
ing bracts rhombic- or lance-ovate, thick and subcoriaceous, united at base, 
4 to 6 lines long, entire or toothed, the sides smooth or muricate.—Common 
in salt marshes along the coast; S. Cal. to San Francisco Bay and n. to B. C.; 
seacoasts of n. hemisphere. 

2. A. hastata L. Fat-hen. Rather slender, with long (1 to 2y2 ft.) 
ascending branches; herbage mealy, scarcely succulent; leaves triangular- 
hastate or deltoid, entire or sinuate-dentate, 1 to 2 in. long, often as broad 
or broader, on petioles 3 to 4 lines long; flowers in dense terminal and lateral 
spikes 1 to 4 in. long; fruiting bracts orbicular or triangular-ovate, l1/* 
(or 2) lines long, united at the cuneate base, the sides mostly toothed-crested. 
—Common in salt marshes about San Francisco Bay and n. to Wash.; Atlantic 
seacoast; Eur. Bracts very variable as to size and either much or little 
toothed, or entire. Lateral angles of the deltoid leaves often prolonged into 
.salient lobes. 

% 

A. r6sea L. Annual; leaves all alternate, ovate, sinuate-dentate, densely 
scurfy, often turning red; flowers mostly in axillary capitate clusters, some 
in terminal spikes; bracts rhombic- or cuneate-orbicular, the margin dentate, 
the sides warty.—Yolo Co.; Los Angeles coast; native of Eur. 

3. A. spicata Wats. Erect, 9 to 16 in. high; herbage scurfy, the stem 
below glabrate; leaves triangular-ovate, irregularly dentate or entire, cuspi¬ 
date, 1 to 2 in. long, on petioles 1 to 6 lines long; flowers in a panicle of 
usually dense naked spikes; staminate calyx 4-parted; pistillate flowers 
nearly concealed by the staminate flowers; bracts in fruit little enlarged, 
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ovate, acute, united to tlie middle or above, the apex free, the sides smooth 
or slightly ridged, 1 to 1% lines long.—Low alkaline tracts of the interior 
valleys: Sacramento, San Joaquin and Santa Clara valleys. Occasionally 
exhibits a tendency to become dioecious. 

4. A. phyllostegia Wats. Bushy-branching, 4 to 13 in. high; herbage 
finally glabrous, inclined to be reddish; leaves rhomboidal-hastate with acu¬ 
minate lobes, % to 1% in. long, shortly petioled or subsessile, the blade 
entire, often almost as broad as long; fruiting bracts ovate or lanceolate, 4 
lines long, abruptly and somewhat reniformly enlarged at base with 2 (or 4) 
tubercles or short ridges on the sides.—Mohave Desert; upper San Joaquin 
Valley; Owens Valley; e. to Nev. 

5. A. parishii Wats. Prostrate, grayish-scurfy and slightly pubescent; 
stems slender, 1 to 4 in. long, densely foliaceous; leaves opposite, sessile, 
broadly ovate, acute, 1 to 2 (or 4) lines long; fruiting bracts ovate-hastate, 
acute, wingless, or the pair of hastate lobes representing the wing.—Low 
saline spots: Solano Co.; Redondo; Orange Co.; Palm Sprs. 

6. A. microcarpa (Benth.) Dietr. Freely branching with very slender de¬ 
cumbent nearly glabrous branches 3 to 12 in. long; leaves thin, obovate, 
acute at base, abruptly acute at apex, slightly scurfy, 3 to 5 lines long, 
sessile or subsessile; fruiting bracts 1 line broad, the margins parallel above 
the acutish base and united nearly to the 3 (or 5)-toothed truncate summit, 
the convex sides 1 to 3-nerved, smooth or muricate.—San Pedro; San Diego; 
Santa Cruz and San Clemente Isis.; L. Cal. 

7. A. saltonensis Parish. Stems somewhat decumbent, very leafy, 4 to 6 
in. broad; herbage scurfy; leaves ovate to obovate, 3 to 5 lines long, shortly 

petioled; flowers axillary; bracts orbicular, 1 to 1% lines 
broad with narrow margin dentate all around.—Mecca, Colo¬ 
rado Desert; not otherwise known. 

8. A. cordulata Jepson. Fig. 337. Erect, the simple stems 
or branches commonly virgate, 7 to 15 in. high, scurfy; leaves 
somewhat crowded, cordate-ovate, sessile, 3 to 4 lines long; 
calyx 4-parted; fruiting bracts fan-shaped or somewhat rhom- 

337. A. cordulata boidal, 1% to 2 lines broad, much compressed, pedicellate, the 
Jepson; fr. margin denticulate above the middle, the terminal tooth 

commonly the largest, sides smooth or bearing one or more 
tooth-like projections.—Alkaline flats, Sacramento and San Joaquin valleys. 
Var. tularensis Jepson. More slender, taller (up to 2% ft.), the leaves 
remoter, ovate and acuminate or lanceolate; fruiting bracts 1 line broad.— 
Bakersfield plain. 

9. A. coronata Wats. Branching at the base, 3 to 12 in. high, souletimes 
rather stout, white-scurfy throughout; leaves oblong-lanceolate or ovate, 
sessile, 3 to 8 lines long; calyx 4-parted; fruiting bracts somewhat fan¬ 
shaped, compressed, 2 lines long and as broad, the margins crenate-dentate 
above the middle, the sides rarely muriculate.—Saline flats: Solano Co. to 
Santa Clara Co. May-June. Var. notatior Jepson. Sides copiously toothed- 
crested, the fruits thus globose in outline.—San Jacinto Valley. 

10. A. elsgans (Moq.) Dietr. var. fasciculata (Wats.) Jones. 
Fig. 338. Scurfy, 3 to 10 in. high, with many ascending stems 
from the base; leaves obovate, usually entire, 4 to 10 lines 
long, sessile or the lowest petioled; fruiting bracts round, com¬ 
pressed, 1 to 1% lines broad, the somewhat convex center mar¬ 
gined all around, the margin regularly and minutely toothed, 
the sides smooth.—Mohave Desert and Inyo Co. (A. fascicu¬ 
lata Wats.) 

11. A. semibaccata R. Br. Australian Saltbush. Diffusely 
spreading perennial, the stems 2 to 3 ft. long, woody below; leaves oblong, 
sinuate-toothed or entire, % to 2 in. long; fruiting bracts rhomboidal, acute, 
stipe-like at base, united about one-half, toothed at the lateral angles, 2 to 3 
lines long, smooth on the 3-nerved sides.— Cult, as a forage plant and 

l 
T T 
Sr . ^ 

338. A. elegans 
var. fasciculata 

Jepson; fr. 
bracts x 4. 
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becoming spontaneous: Marin Co.; San Joaquin Co.; San Diego Co.; Colo¬ 
rado Desert; native of Austr. 

12. A. coulter! Dietr. Erect with very slender branches, 1 to 3 ft. high, 
or sometimes diffusely spreading, the very base woody; leaves oblanceolate 
or lanceolate, % to 1 in. long, entire, mucronate, sessile or the lowest 
petioled; fruiting bracts roundish, 1 line broad, with a narrow herbaceous 
laciniately toothed border, which reaches nearly to the base, the convex 
sides reticulate-veiny, smooth or rarely muricate.—Near the coast: Santa 
Catalina Isl.; San Diego Co.; s. to L. Cal. 

13. A. argentea Nutt. Silver Orache. Erect, branching, y2 to 1 y2 ft. 
high, gray-scurfy or glabrate, the upper side of the leaves greener; leaves 
triangular-ovate or subhastate-ovate, acute, dentate or entire, % to 1 in. 
long, shortly petioled, or the upper sessile; flowers in axillary clusters, the 
staminate in the upper axils or in spikes; fruiting bracts roundish, spongy - 
thickened, 3 lines long, with an herbaceous irregularly toothed margin above 
the short turbinate or pedicellate base, one or both the sides with herbaceous 
teeth or lamellae.—E. side of the Sierra Nevada from Inyo Co. to Siskiyou 
Co.; n. to Wash., e. to the Rocky Mts. 

14. A. expansa (D. & H.) Wats. Fog-weed. Erect, much branched, 2 to 
3y2 ft. high; finely mealy-scurfy; leaves broadly ovate or deltoid-ovate, 
irregularly and sharply toothed or entire, 1 to 3 in. long, often as broad as 
long, the lower on stout petioles, 1 to 10 lines long and 3-nerved from the 
base, the upper reduced to sessile and more or less cordate floral bracts as 
broad as (or broader than) long; spikes elongated, slender; fruiting bracts 
sessile, roundish, mostly 3-nerved, 2 to 3 lines broad, the margin sharply 
toothed, the sides smooth or with a few irregular projections or crests.— 
Low alkaline areas of the interior: Sacramento and San Joaquin valleys, 
s. to S. Cal.; e. to N. Mex. 

15. A. decumbens Wats. Stems trailing, 1 to 3 ft. long; leaves alternate 
or the upper mostly opposite, finely hoary, ovate, 4 to 9 lines long, sessile; 
fruiting bracts triangular, truncate at base, 3 to 4 lines long, nearly as broad, 
united to the middle, the sides smooth; margins denticulate, their lower % 
united.—Coast from San Diego to Long Beach; Santa Catalina Isl. 

16. A. bracteosa Wats. More or less diffuse, the stems 1 to several ft. 
long; branches smooth and shining, straw-color; leaves finely grayish-scurfy, 
greener above, oblong-ovate, mucronate-acute, or acuminate, y2 to 2 in. long, 
thin, sharply but sparingly toothed or the smaller entire; fruiting bracts 
whitish, 1 to 1 y2 lines long, the herbaceous margin laciniately toothed, or 
simply dentate with the central tooth lanceolate and conspicuous.—Moist 

saline soil, Great Valley to S. Cal. Aug.-Oct. 

17. A. fruticulosa Jepson. Fig. 339. Stems several from 
the base, erect, simple below, with terminal branchlets, 6 to 13 
in. high, slightly woody at base; herbage grayish; leaves 
sessile, lanceolate or narrowly oblong, % to % in. long; fruit¬ 
ing bracts 1% to 2 lines long and about as broad, the margins 

339. A. fruticu- toothed above the base, the sides tooth-crested.—Alkaline flats 
losa Jepson fr. of the Great Valley from the “goose-lands” of Glenn Co. to 

bracts x 4. the gan Joaquin. 

18. A. californica Moq. Stems from a fleshy fusiform root, slender, wiry, 
mostly herbaceous, prostrate, often much branched and form¬ 
ing a thick mat; herbage finely white-mealy, but the general 
hue mostly greenish; leaves thinnish, ovate-lanceolate to ob¬ 
long-lanceolate, 2 to 7 lines long, sessile or shortly petioled; 
flowers in mixed axillary clusters, or the staminate mostly in 
terminal spikes; fruiting bracts membranous, ovate, acute, 
entire, loosely closed over the utricle, but not united, 1 to 2 
lines long.—Sandy beaches or bluffs along the coast: Marin 
Co. to San Diego and L. Cal. Apr.-May. 

19. A. leucophylla Dietr. Fig. 340. Stems prostrate, often 3i01jAL1^c°- 
somewhat woody at base, 1 to several ft. long, the branches fr.Va^sTV' 

I 
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usually many, short, ascending, very leafy 
often almost imbricated-leafy; herbage densely 
scurfy, light brown, sometimes pinkish; leaves 
thick, orbicular to elliptic or elliptic-ovate, 
entire, 4 to 8 (or 12) lines long, sessile, 3- 
nerved; calyx rather large, 5-cleft; fruiting 
bracts subglobose, 1% to 2 lines long, with the 
bracts completely united and marginless (ex¬ 
cept at the apex where there is a small ovate 
double wing) and the sides commonly with two 
(or several) warty projections. — Seabeaches, 
very common: San Francisco to S. Cal. June- 
Dee. 

Sec. II.—Shrubs, or at least woody at base, with 
staminate and pistillate flowers 

on different plants. 
341. Atriplex confertifolia 

Wats.; fr. bracts x 4. 

342. A. parryi 
Wats.; fr. 
bracts x 4. 

20. A. confertifolia Wats. Sheep-fat. Spiny Saltbush. Fig. 341. Com¬ 
pact round bushes 1 to 2 ft. high, more or less spiny; flowers in subpanicu- 
late spikes, in fruit very dense; leaves ovate or elliptic, entire, rounded at 
apex, abruptly cuneate at base, 3 to 8 lines long, very shortly petioled; 
fruiting bracts sessile, round-ovate or subdeltoid, acutish or mostly obtuse, 
truncate or subcordate at base, 4 to 10 lines long, entire or sometimes den¬ 

tate, united around the seed, the dilated margins otherwise free 
and more or less spreading, the sides smooth.—Common on 
desert mesas and hills: Mohave Desert; n. to Inyo and Lassen 
Cos.; e. to Col., s. to Mex. 

21. A. parryi Wats. Parry Saltbush. Fig. 342. Densely 
branching white-scurfy rounded bush 8 to 16 in. high, near the 
preceding but the rigid spinosely tipped branches more numer¬ 

ous and slenderer; leaves thick, round-cordate, obtuse or acute, sessile, 2 to 
6 lines broad; flower-clusters axillary; fruiting bracts very small (% to 1% 
lines long), somewhat fan-shaped, united to above the middle, abruptly 
dilated above the broadly cuneate base, the free margin short but broad and 
with a few low teeth, the sides smooth.— 
Mohave Desert and Inyo Co.; e. to southern 
Nev. 

22. A. hymenelytra (Torr.) Wats. Desert 
Holly. Fig. 343. Compactly branching, 1 to 3 

ft. high, the stems from thickened and often 
very gnarled woody bases 1 in. in diameter; 
herbage covered with dense smooth silvery- 
white scurf; leaves roundish, % to 1% in. 
broad, somewhat cordate at base, the undulate 
margin with coarse salient teeth, the petioles 
3 to 6 lines long; flower clusters in panicled 
spikes; fruiting bracts on a short clavate 
pedicel, round-reniform, strongly flattened, 
entire, 2y2 to 6 lines broad, distinct or nearly 
so, the margins entirely free and sides smooth. 
—Colorado and Mohave deserts; Owens Valley; 
e. to Utah. Also called Silver Holly. 

343. Atriplex hymenelytra 
Wats.; fr. bracts x 4. 

23. A. lentiformis (Torr.) Wats. Quail Brush. Fig. 344. Widely spread¬ 
ing shrub 6 to 10 ft. high and half again as broad; branches divaricate, 
occasionally spinescent; herbage closely scurfy; leaves ovate or triangular- 
hastate, rounded at apex, % to l1/^ in. long, on short petioles; fruiting spikes 
dense, naked, pliable, in compact panicles, 4 to 8 in. long; calyx 5-cleft; 
fruiting bracts roundish, flattened, 1 to 2 lines broad, united by their edges 
to the middle or above, the sides smooth and the free margins obscurely 
crenulate.—Alkaline flats and river benches: upper San Joaquin Valley; 
Mohave and Colorado deserts; e. to Ariz. 
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24. A. breweri Wats. Very near preceding, 
4 to 6 ft. high; calyx 4-cleft; fruiting bracts 
spongy, drab-color, rounded, somewhat convex, 
united to near the middle, entire, 1% to 3 lines 
broad.—Coast from Santa Barbara to Santa 
Monica and San Juan Capistrano; Santa 
Cruz Isl. 

25. A torreyi Wats. Water Sage. Leafy 
bush 2 to 5 ft. high, densely and divaricately 
branched, the branches striately angled, becom¬ 
ing spiny with the lateral axes of the old 
panicles; leaves ovate-hastate or broadly ob¬ 
long, y2 to 1 y2 in. long on petioles 1 to 4 lines 
long; flowers in narrow panicles; fruiting 
bracts roundish or transversely elliptic, 1 y2 to 
2 lines broad, distinct, strongly compressed, 
with denticulate (sometimes smooth) margins 
and smooth veiny sides.—Alkaline desert flats: 
Mohave Desert and Inyo Co., e. to Utah; ap¬ 
parently also w. side San Joaquin Valley. Also 
called Nevada Saltbush. 

26. A. polycarpa (Torr.) Wats. Cattle 

Spinach. Fig. 345. Light-gray shrub 2 to Sy2 
ft. high, with slender rigid branches and 
numerous more or less spiny branchlets; leaves 
thick, obovate to oblong-spatulate, obtuse, 
sessile, those of the vegetative branches 4 to 7 
or 10 lines long, deciduous during the high heat 
period, those of the fruiting 
branches very small (1 to 4 lines 
long), with smaller ones fascicled 
in the axils; flowers in close 

344. Atriplex lentiformis Wats.; naked panicled spikes; fruiting 
a, fr. branch x% fr. bracts bracts roundish, united about %, 

1 to 2 lines broad, commonly 
broader than long, laciniately or unequally toothed, the sides 
with 2 or more slender spreading teeth or tubercular crests 
or sometimes quite smooth.—Desert bottoms and flats and river benches: 
Colorado and Mohave deserts, n. to the San Joaquin Valley and Inyo Co.; 
e. to Ariz. 

345. A. poly¬ 
carpa Wats.; 
fr. bracts x 4. 

27. A. nuttallii Wats. Salt Sage. Diffuse shrub 1 to 2 ft. high; leaves 
obovate to oblong or linear, entire, narrowed to a short petiole or sessile, 
1 to 2 in. long; flowers in sparingly naked panicled spikes; fruiting bracts 
ovate, convex, united except at apex, 2 to 5 lines long, sessile or raised on a 
pedicel 2 lines long, the margin commonly 3-toothed at apex, the middle 
tooth often largest and the lateral small or wanting, the sides irregularly 
and often copiously tooth-crested.—Interior desert plains: Lassen Co.; e. to 
the Rocky Mts. Also called Nuttall Saltbush. 

28. A. linearis Wats. Shrub, more woody than A. nuttallii; leaves linear 
or narrowed towards the base, y2 to 1 y2 in. long; staminate flowers in small 
globose clusters, in simple or panicled spikes, leafy below; pistillate flowers 
solitary or few together in similar spikes, more leafy; fruiting bracts lance¬ 
olate or ovate, 2 to 4 lines long, prolonged above into a narrow tip, the 
sides irregularly tuberculate or crested and developing 4 deeply toothed 
wings.—Colorado Desert; s. to Mex. 

29. A. canescens James. Shad-Scale. Fig. 346. Roundish gray shrub 1 to 
5 ft. high; leaves linear, entire, narrowed at base, % to 1% in. long, finely 
scurfy-canescent; flowers mostly dioecious in elongated narrow spike-like 
panicles, very dense in fruit; fruiting bracts forming a thick hard body 
2 to 4 lines long, tipped at apex with 2 lanceolate teeth 1 line long and 
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346. Atriplex canescens James; 
fr. bracts x 4. 

much reduced, % to l1/? lines broad, 

laterally margined by 4 roundish very 
conspicuous wings 3 to 6 lines long 
and 2 to 4 lines broad; wings decur¬ 
rent at base on the pedicel and over¬ 
topping the free apex, the margin 
irregularly dentate or laciniate.— 
Desert flats or washes; Mohave and 
Colorado deserts, w. to San Bernar¬ 
dino and San Diego; e. to Nev. and 
South Dakota, s. to Mex. It is very 
abundant in the Colorado Desert 
where it occupies a position similar 
to that of A. confertifolia in the 
Mohave Desert. Yar. laciniata Parish. 
Wings 3 or 4 lines broad, saliently 
laciniate. — Colorado and Mohave 
deserts. Var. macilenta Jepson. Wings 

coarsely toothed.—Colorado Desert. 

8. GRAYIA H. & A. 

Low shrubs with alternate entire leaves. Flowers dioecious or sometimes 
monoecious, in axillary clusters or terminal spikes. 
Staminate flowers without bracts; calyx mostly 4- 
parted; stamens 4 or 5, with short subulate fila¬ 
ments. Pistillate flowers without calyx, the ovary 
inclosed in an orbicular strongly flattened mem¬ 
branous sac with a small orifice at the apex and 
bordered all around with a narrow wing, this sac 
really composed of 2 conduplicate bracts united by 
their edges nearly to the apex, each bract with a 
wing developed on the back or midrib, the whole 
much enlarged in fruit. Styles 2. Achene with very 
thin pericarp. (Asa Cray, 1810-1888, distinguished 
American botanist.) 

1. G. spinosa (Hook.) Moq. Hop Sage. Fig. 347. 
Deep green shrub 1% to 3 ft. high, the branches 
frequently spinescent; young parts mealy, finally 
glabrous; leaves rather fleshy, linear-oblanceolate 
or obovate, 4 to 15 lines long, barely petioled; 
staminate flowers in axillary clusters, the pistillate 
mostly spicate; fruiting bracts round, 3 to 6 lines 
in diameter, sessile, entire, glabrous, thin, white or 
pinkish, emarginate, abruptly narrowed below to a 
short cuneate pedicel-like base or the pedicel often 
obscure or obsolete; styles slender, at first exserted. 
—Alkaline valleys: Mohave Desert; Owens Valley; 
n. to Wash., e. to Wyo. 

9. EUROTIA Adans. 

Low white-tomentose shrubs with alternate en¬ 
tire leaves. Flowers dioecious or monoecious, in 
small axillary clusters, the clusters spicately dis¬ 
posed at the ends of the branches. Staminate flow¬ 
ers without involucral bracts; calyx hairy, 4-parted; 
stamens 4, exserted. Pistillate flowers without 
calyx; pistil inclosed in a membranous densely 
silky-hairy sac composed of two bracts united above 
the middle and with spreading apices; styles 2. 
slender, exserted. Sac in fruit enlarged, 4-angled, 

beaked above by two short horns. (Greek euros, 347. Grayia spinosa Moq.; 

mould, referring to the hairy or rufous covering.) fr. branchlet x l. 
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1. E. lanata (Pursh) Moq. Winter Fat. Fig. 348. 
Branches slender, usually many from the woody stems, 
1 to 2 ft. high, the herbage stellately white-tomentose 
or in age reddish; leaves linear with strongly revolute 
margins, % to 1% in. long or the axillary fascicled ones 
mostly 1 to 6 lines long; fruiting involucre 2 or 3 lines 
long, ornamented with 4 dense spreading tufts of silvery- 
white hairs; ovary densely white-hairy. — Subalkaline 
soils: Mohave Desert; upper San Joaquin Valley and 
neighboring inner Coast Range; Inyo Co. to Honey Lake 
Valley; n. to Wash, and Saskat., e. to N. Mex. Often 
abundant in the desert valleys and prized by the cattle¬ 
men for winter forage; they sometimes call it “White 
Sage” or “Sweet Sage.” 

10. KOCHIA Roth 

Perennial herbs, woody at very base. Leaves linear, 
terete, entire. Flowers perfect, solitary or few in the 
axils of the virgate leafy stems, without bracts. Calyx 
herbaceous, subglobose, shortly 5-lobed, persistent over 
the fruit, and finally developing 5 horizontal wings. 
Stamens 5, usually exserted. Ovary depressed; styles 2 
or 3, filiform. Achene with membranous persistent peri¬ 
carp. Embryo nearly annular, green; endosperm none. 
(W. D. J. Koch, one time Director of the Botanic Garden 
at Erlangen.) 

1. K. americana Wats. Rep Sage. Stems many from 
the branching crown of a woody root, erect, 5 to 11 in. 
high; stems whitish-tomentulose, the leaves silky-pilose, 
both finally glabrate and greenish; leaves ascending, 
narrowly linear, 4 to 7 lines long, ascending or strict; 

348. Eurotia lanata calyx densely white-tomentose 
Moq.; fr. branchlet or paiq,ly glabrate; wings fan¬ 

shaped, membranous, striate, 
toothed or erosulate, 1 line long.—Desert valleys: 
Honey Lake Valley; Inyo Co.; e. to Col. Var. cali- 
f6rnica Jones. Six to 15 in. high; herbage grayish 
or rusty; leaves spreading, narrowly oblong, 2 to 6 
lines long.—San Joaquin Valley; Mohave Desert; 
e. to southern Nev. 

11. ALLENROLFEA Ktze. 

Shrub with alternate leafless jointed branches; 
the branchlets fleshy and green with short scale¬ 
like leaves. Flowers perfect, arranged spirally by 
threes in a crowded spike, in the axils of fleshy sub- 
sessile bracts. Calyx of 4 (or 5) concave carinate 
imbricated sepals, more or less united. Stamens 1 
or 2, with slender filaments at length exserted. 
Ovary oblong; styles 2, rarely 3, commonly distinct. 
Achene with membranous pericarp, free from the 
vertical oblong seed. Embryo green, nearly sur¬ 
rounding the rather copious endosperm. (Allen 
Rolfe, Kew botanist.) 

1. A. occidentalis (Wats.) Ktze. Iodine Bush. 
Fig. 349. Erect, diffusely branched, 2 to 4 ft. high; 
vestiges of leaves very short, broadly triangular 
and amplexicaul, acute, often nearly obsolete; 
spikes numerous, sessile or nearly so, cylindrical, 
3 to 10 lines long; bracts rhomboidal; flowers 
crowded, slightly exserted; calyx becoming spongy 
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and inclosing the fruit.—Moist alkaline clay soil: San Joaquin Valley; 
Inyo Co.; e. Mohave Desert; e. to Tex. (Spirostachys occidentals Wats.) 

12. SALICORNIA L. Samphire. Glasswort 

Low very succulent herbs with jointed stems and opposite terete branches. 
Leaves reduced to mere opposite scales at the nodes, the flowers immersed 
in the axils of the scales of the thickened upper joints and forming a 
cylindrical spike. Flowers disposed in opposite clusters of 3, perfect or uni¬ 
sexual. Calyx small and bladder-like, with an anterior opening, in fruit 
spongy and deciduous. Stamens 2, exserted in flower. Ovary oblong; styles 
2 or 3, short. Achene with membranous pericarp, adherent to the seed. 
Embryo folded, the cotyledons incumbent upon the caulicle; endosperm none 
or almost none. (Latin sal, salt, and cornu, horn, plants of saline habitat 
with horn-like branches.) 

Perennial by rootstocks; flowers of a trio all of the same height. 
Spikes slender, narrower than stems.1. S. ambigua. 
Spikes rather thicker than stems.2. S. subterminalis. 

Annuals; middle flower higher than the lateral. 
Joints of spikes longer than broad.3. S. europaea. 
Joints of spikes broader than long...4. S. mucronata. 

1. S. ambigua Michx. Pickle-weed. Fig. 
350. Stems erect, or decumbent and root¬ 
ing at the joints, 5 to 12 in. long, from 
woody rootstocks; herbage greenish; inter¬ 
nodes rather long; spikes slender, about 
1 % lines thick, usually narrower than the 
stem, all the scales flower-bearing to the 
top; achene pubescent.—Salt marshes along 
the coast: s. to L. Cal., n. to B. C.; Atlan¬ 
tic coast. (S. pacifica Sta.) Var. utahensis 

Jepson. Spikes thicker (about 2 lines 
thick.)—W. base Panamint Mts. (S. utah¬ 
ensis Tidestrom.) 

2. S. subterminalis Parish. Stems widely 
spreading or erect and compact, % to 1 ft. 
high, from running rootstocks; internodes 
short; branchlets very numerous, each 
pair often turned to one side, giving the 
stem a unilateral appearance; spikes 1 to 2 
in. long, of few to several enlarged broad 
flower-bearing scales and terminated by 
about as many long slender sterile ones; 
achene glabrous.—Coastal S. Cal., n. to 
the upper San Joaquin Valley. 

3. S. europaea L. Erect compactly 
branching annual 3 to 9 in. high; spikes 
slender, 1 line wide, mostly tapering toward 
tip, the joints much longer than broad; 
scales with blunt Or very shortly acute 350. Salicornia ambigua Michx.; a, 
tips; middle flower much higher than the infl- x 1> b> staminate spike x 2; 

lateral, shorter than the joints; fruiting c’ pistillate spike x 2. 

calyx with raised spongy margin about a central crest.—Alkaline marshes, 
chiefly in the desert region: San Diego; Tehachapi Valley; Palo Alto; Modoc 
Co.; Atlantic Coast, Eur., Asia. 

4. S. mucronata Bigel. Habit of no. 3; spikes thick-cylindric, 2y2 to 3 
lines broad, not tapering, the joints broader than long; scales with acumi¬ 
nate tips; middle flower half higher than the lateral, occupying the whole 
joint; fruiting calyx with flattish anterior face.—San Diego; e. to the 
Atlantic. 
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13. SARCOBATUS Nees 

Rigid and divaricately branched compact shrub with somewhat thorny 
branches. Leaves alternate, linear, sessile, entire. Flowers monoecious or 
dioecious, without bracts. Staminate flowers in terminal catkin-like spikes 
without calyx and with spirally arranged scales; stamens 2 to 5 under a 
stipitate peltate scale; filaments short. Pistillate flowers axillary and com¬ 
monly solitary, sessile; ovary set in a sac-like adherent calyx; style short; 
stigmas 2, spreading horizontally; calyx laterally margined by a narrow 
border which becomes in fruit a broad circular horizontal wavy membranous 
wing. (Greek sarx, flesh, and batos, thicket.) 

1. S. vermiculatus (Hook.) Torr. Black Greasewood. Fig. 351. Branches 
closely interlocking, 3 to 5 ft. high; bark white; leaves Y2 to 1% in. long, 
fleshy, flat on the upper side, rounded beneath, usually glabrous; staminate 

351. Sarcobatus vermiculatus Torr.; a, staminate inflor. x 1; b, pistillate inflor. x 1; 
c, fr. x 4. 

spikes 7 to 10 lines long; fruiting calyx with prominently veined wing, 4 to 
6 lines broad.—Alkaline clay soil of desert valleys: Mohave Desert; Inyo 
Co. to Lassen and Modoc Cos.; e. to N. Mex., n. to Wash. 

14. SUAEDA Forsk. Sea Blite 

Fleshy plants of salt marshes or alkaline plains, with alternate subterete 
linear leaves. Flowers perfect, or with perfect, staminate 'and pistillate on the 
same plant, sessile in the axils of the leafy bracts, minutely bracteolate; 
calyx’ with 5 lobes, fleshy, inclosing the utricle and mostly carinate or 
crested. Stamens 5. Styles 2 or 3, short and rather thick. Seed with a dark 
shining crustaceous testa and a spiral embryo. (Name from the Arabic.) 

Low shrubs or bushes; calyx not appendaged; stigmas from the concave summit of a 
short style; lower leaves mostly with an obscure short petiole. 

Branchlets rather densely crowded with leaves and flowers; calyx cleft about half 
way.1. S. californica. 

Branchlets with smaller less crowded leaves. 
Mostly pubescent or woolly; calyx cleft half way.2. S. suffrutescens. 
Mostly glabrous and glaucous; calyx parted nearly to base.3. S. moquini. 

Annuals; calyx transversely appendaged; leaves sessile by a rather broad base. 
4. S. depressa. 

1. S. californica Wats. Fig. 352. Plants decumbent, 3 to 9 ft. across, the 
stems woody at base, succulent above and bearing ascending or erect leafy 
branchlets % to 1 ft. long; leaves spreading or somewhat recurved, broadly 
linear, acute, 6 lines long; flowering branches rather thick and crowded with 
leaves and flowers, the leaves much surpassing the flower clusters; flowers 
large, 2 lines broad, 1 to 3 in the axils; seed jet-black.—Sandy beaches 
bordering San Francisco Bay. Sept.-Oct. Yar. pubescens Jepson. Herbage 
woolly-pubescent.—Coast, Santa Barbara to San Diego. 
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2. S. suffrutescens Wats. Stem woody, 
l1/* to 3 ft. high, bearing an irregular 
crown of straggling branches; herbage 
clothed with a fine pubescence; leaves 
linear, 2 to 6 (or 12) lines long, the upper 
little surpassing the flower clusters; calyx 
cleft a little over half way; clusters 
mostly 3 to 9-flowered; flowers small, % 
to 1 line broad.—Alkaline valleys: Colo¬ 
rado and Mohave deserts, n. to Inyo Co.; 
e. to N. Mex., s. to Mex. 

3. S. moquini Greene. Alkali Blite. 

Stems more or less decumbent or irregu¬ 
larly spreading, 2 to 3 ft. long; herbage 
glaucous, glabrous; flowering branches 
long and slender; leaves linear, 2 to 5 
lines long, mostly acute; clusters several- 
flowered; calyx deeply 5-parted.—Alka¬ 
line soil: San Joaquin Valley; S. Cal.; 
e. to Col. Very like the preceding save in 
habit. 

4. S. depressa (Pursh) Wats. var. 
erecta Wats. Pahute Weed. Simple or 
branched at base, erect, strict, y2 to P/o 
ft. high, glabrous, often glaucous; leaves 
% to 114 in. long, acute; flowering 
branclilets dense, their leaves short, 
ovate-acuminate; calyx-lobes somewhat 
unequal, with a conspicuous horizontal wing on back.—Coastal S. Cal.; 
Modoc Co.; e. to Rocky Mts. 

15. SALSOLA L. 

Bushy-branching herbs with rigid linear or subulate spinescent leaves. 
Flowers perfect, solitary, sessile and axillary, each subtended by 3 rigid 
spinescent organs consisting of a bract and 2 bractlets. Calyx 5-parted, its 
divisions at length horizontally winged on the back. Stamens 5. Ovary 
hollowed above like a shallow cup; styles 2. Seed horizontal; embryo coiled 
into a conic spiral; endosperm none. (Diminutive of Latin salsus, salty, 
most of the species of saline habitats.) 

1. S. kali L. var. tenuifdlia G. F. W. Mey. Russian Thistle. Bushy an¬ 
nual 1 to 4 ft. high; leaves on the young plant linear, prickle-tipped; 
branches flowering from near the base; bracts ovate, shortly acuminate, 
prickly pointed, the bractlets similar but narrower; calyx divisions con¬ 
verging over mature fruit and forming a sort of beaked envelope, the wings 
irregular in shape and size and strongly veined.—Obnoxious weed, native of 
Asia: abundant in S. Cal.; San Joaquin Valley; Solano Co.; Long Valley, 
Lassen Co.; Alturas. 

AMARANTHACEAE. Amaranth Family 

Ours coarse herbs with simple entire leaves. Flowers small, usually green¬ 
ish, inconspicuous, perfect or unisexual, in ours congested in spikes or 
clusters. Calyx of 3 to 5 sepals, or sometimes only 1, persistent and more or 
less scarious. Corolla none. Stamens 5, sometimes fewer. Ovary superior, 
1-celled, with 2 or 3 stigmas. Fruit a utricle, indehiscent, bursting irregu¬ 
larly or circumscissile. Embryo curved. 

Leaves alternate; utricle mostly dehiscent.1. Amaranthus. 
Leaves opposite; utricle indehiscent.2. Tidestromia. 

1. AMARANTHUS L. Amaranth 

Annual weeds with alternate leaves and small green or sometimes purplish 
glabrous flowers. Flowers bracteate, disposed in axillary or terminal spikes, 

352. Suaeda californica Wats.; a, 
fl. branchlet x V2 ; b, pistillate fl. 

x 4; c, staminate fl. x 4. 
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or in axillary clusters, usually monoecious or polygamous, rarely dioecious, 
commonly with staminate and pistillate flowers in same cluster. Seed 
mostly black and shining. (Greek a-, not, and maraino, to fade, the spikes 
of certain species retaining their color in drying.) 

Utricle circumscissile, the top falling away as a lid. 
Sepals mostly narrowed upward; flowers monoecious. 

Flowers in dense terminal and axillary spikes; sepals 5, mostly unequal. 
Spikes stout.1. A. retroflexus. 
Spikes slender.2. A. hybridus. 

Flowers in small axillary clusters of short spikes. 
Sepals of same number in staminate and pistillate flowers. 

Sepals 3; plant erect, bushy-branched; utricle very rugose. 
3. A. graecizans. 

Sepals 5 or 4. 
Plant prostrate; utricle a little wrinkled.4. A. blitoides. 
Plant with ascending stems; utricle smooth.5. A. carneus. 

Sepals of staminate flower mostly 3, of pistillate flower mostly 1. 
6. A. californicus, 

Sepals 5, mostly dilated upward. 
Flowers monoecious; pistillate sepals fimbriate.7. A. fimbriatus. 
Flowers dioecious; pistillate sepals mostly retuse, mucronate.8. A. palmeri. 

Utricle fleshy, indehiscent; sepals 2 or 3 ; prostrate plant.9. A. deflexus. 

1. A. retroflexus L. Rough Pigweed. Stoutish, commonly branched from 
the base, with erect or ascending branches, 1 to 4 ft. high; herbage roughish 
pubescent; leaves rhombic to oblong-ovate, petioled, 1 to 3 in. long; flowers 
green, densely crowded in spikes; spikes axillary and terminal, erect or 
slightly spreading, 1 to 4 in. long; bracts lanceolate-subulate, scarious except 
the green carinate midrib, l1/^ to 3 lines long; sepals 5, unequal, oblong- 
lanceolate, cuspidate, 1 line long or less; utricle wrinkled, surpassed by the 
sepals.—Very common in orchards, gardens and waste lands. Introduced 
from trop. Am. 

2. A. hybridus L. Green Amaranth. Stems erect or ascending, 1 to 4 
ft. high; herbage glabrous or sparingly pubescent; leaves broadly ovate to 
ovate-lanceolate, 1 to 4 in. long; spikes slender, bristly, panicled, especially 
at ends of branches; sepals about % as long as the subulate-lanceolate 
bracts, oblong, acute or acuminate; utricle surpassing the calyx, scarcely 
wrinkled.—Introduced from trop. Am., occurring locally through the state. 

3. A. graecizans L. Tumble-weed. Stems freely and rigidly branching, 
1 to 3 or 4 ft. high, commonly of bushy outline; herbage light or somewhat 
yellowish green, glabrous or nearly so; leaves oblong-spatulate or obovate, 
4 to 8 lines long; flowers in clusters in short axillary spikes; bracts subulate, 
1 to 1% lines long, much longer than the sepals; sepals 3, oblong, acute or 
obtuse, thin, shorter than the rugose utricle.—Summer weed; extremely 
abundant in cultivated fields; naturalized from trop. Am. The plant be¬ 
comes rigid when dead and dry, and when loosened by fall winds is carried 
across the fields as a tumble-weed, the seeds being thus most effectively 
dispersed. 

4. A. blitoides Wats. Stems branching, prostrate or spreading and mat¬ 
like, % to 2 ft. long; herbage glabrous or nearly so; leaves spatulate to 
obovate, 4 to 6 or 10 lines long, often white-nerved on the margins and 
beneath, drawn down to slender petioles; flowers in axillary clusters mostly 
shorter than the petioles; bracts ovate-lanceolate, little longer than the 
sepals; sepals 5 or 4, oblong or oblong-lanceolate, acute or cuspidate, slightly 
shorter, or 1 or 2 equaling or slightly longer, than the utricle; stamens 3: 
utricle somewhat wrinkled toward the summit.—Wash, to Col. and Mex.; 
introduced in Cal.: Santa Monica; Niles; Suisun; Yreka. Yar. crAssius 

Jepson. Stems 1 to 1% ft. long, these and the branchlets coarsish, whitish, 
ascending; leaves not at all or scarcely wliite-veined.—East side of the 
Sierra Nevada from Reno to Modoc Co. 

5. A. carneus Greene. Stems ascending, thickish, obscurely angled or 
grooved, somewhat flexuous, 1 to 1% ft. long; leaves narrowly obovate, 
acute, bristly tipped, % to 1 in. long, acutely drawn down to a petiole; 
flowers in axillary clusters of short spikes little exceeding the petioles; axes 
of the spikes thickish, flexuous; sepals 5, unequal, broadly oblong, acuminate 
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or acute, equaling or the longer ones exceeding the smooth utricle, all more 
or less cuspidate-tipped; style short and thick, forming a distinct apicula- 
tion to the utricle; stigmas 3.—Siskiyou Co.; ne. to Ida. 

6. A. californicus (Moq.) Wats. Stems prostrate, 4 to 12 in. long, stoutish 
and rather fleshy, with numerous short branchlets; leaves obovate to oblong, 
mostly obtuse, prominently mucronate, the veins and margins white, 2 to 5 
lines long, the petiole % to as long; flowers green or reddish, in many small 
axillary clusters; sepals in staminate flower 3 (or 2), membranous, oblong- 
ovate, mucronate or erosulate; stamens 3 (or 2 or 1); sepals in pistillate 
flower 1 (or 2 or 3); utricle smooth, bursting irregularly and releasing a 
red seed.—Moist soils, often in beds of dried-up pools or lakes: Palomar; 
San Mateo Co.; Yreka; s. Ore. to w. Nev. 

7. A. fimbriatus (Gray) Wats. Stems several from the base, 1 to 2 ft. 
high, simple or sparingly branched; herbage glabrous, purplish, especially 
the inflorescence; leaves linear, narrowed below into a short petiole, 1 to 2 
in. long; flowers in rather loose clusters; clusters scattered or mostly ap¬ 
proximate and forming a long terminal spike; bracts ovate, acute, scarious- 
bordered, shorter than the calyx; sepals of staminate flowers oblong, obtuse, 
those of the pistillate flowers broadly fan-shaped with a narrow thickened 
base and fimbriate margin, 1 line long; “stamens 2 or 3”; stigmas 3.— 
Mohave and Colorado deserts; e. to Utah and Tex., s. to Mex. 

8. A. palmeri Wats. Stems stout, erect, 2 to 4 ft. high, glabrous or 
pubescent; leaves broadly ovate, acute or acuminate, broadly cuneate at 
base, 1 to 4 in. long, on petioles 1 to 2 times as long; flowers dioecious, in 
dense elongated spikes leafy at base; bracts solitary, those of the pistillate 
spikes subulate, spreading, rigid, awn-tipped, narrowly scarious-margined at 
base, 2 to 3 times as long as the flowers; calyx % to l1/^ lines long, falling 
with the fruit, unequal, obscurely cordate at base; sepals of staminate flower 
oblong-ovate and acute, or oblong-lanceolate and acuminate; sepals of pistil¬ 
late flower obovate, retuse or truncate, usually mucronate or setaceously 
apiculate; stigmas 2; utricle rugose at summit.—Colorado Desert; e. to 
Tex., s. to Mex. 

9. A. deflexus L. Stems slender, prostrate, a little succulent, 1 to l1/^ ft. 
long; leaves rhombic-ovate; flowers polygamous, in short spikes clustered 
in the axils, or disposed in dense terminal spikes 1 in. long or more; sepals 
2 or 3, oblong, surpassing the bracts; utricle 3 to 5-ribbed, surpassing the 
sepals, indehiscent.—Nat. from s. Eur., chiefly in gardens and streets: Santa 
Eosa; Berkeley; Santa Barbara; Los Angeles; Ontario. 

2. TIDESTROMIA Sta. 

Annuals or woody-based perennials with opposite leaves. Flowers axillary, 
solitary or in small glomerules, perfect, subtended by 3 small bracts and 
by foliaceous involucral bracts. Sepals 5, equal, thin, pubescent. Stamens 5, 
arising from the margin of a short cup-sliaped hypogynous disk, with 5 
short teeth alternating with the filaments. Utricle subglobose, indehiscent. 
(Ivar Tidestrom, botanist in U. S. Bureau of Plant Industry.) 

1. T. oblongifolia (Wats.) Sta. White-woolly perennial; stems widely 
branching, forming low broad mound-like plants 9 to 15 in. high and 1% 
to 3 ft. broad; leaves roundish ovate, obtuse, 3 to 10 lines long, shortly 
petioled; involucral bracts united and forming definite involucres; involu¬ 
cres paniculately disposed, subsessile or shortly peduncled, their tubes ob¬ 
long-turbinate, 1 to 1% lines long, their lobes 3, foliaceous, round-ovate, 1 to 
2 lines long; sepals ovate-lanceolate, 1 line long.—Sandy desert washes: 
Colorado and e. Mohave deserts; Inyo Co.; e. to Ariz. and southern Nev. 
(Cladothrix oblongifolia Wats.) 

NYCTAGINACEAE. Four-o’clock Family 

Ours more or less succulent herbs or low shrubs with opposite entire leaves 
and commonly swollen joints. Flowers perfect, regular, subtended by bracts 
which often form a calyx-like involucre. Bracts or involucres often colored. 
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Calyx plicate in the bud, tubular, colored like a corolla and very delicate, 4 
or 5-lobed, the lower part of its tube circumscissile and leaving a persistent 
base which is closely constricted over but not attached to the superior 
ovary. Corolla none. Stamens in ours 3 to 5 (or 7), mostly unequal, hypogy- 
nous (or perigynous in Abronia). Ovary 1-celled, 1-ovuled; style and 
stigma 1. Fruit an achene, closely invested by the base of the calyx-tube, 
which becomes very much hardened and is often striate, ridged, or winged. 
Embryo mostly coiled, with mealy endosperm; cotyledons 2, or by reduction 
only 1 in Abronia. 

Flowers without an involucre, each pedicel bearing or subtended by 1 to 3 small bracts. 
Calyx campanulate or funnelform, mostly reddish or purplish. 

Fruit 5-angled or 5-ribbed.1. Boerhaavia. 
Fruit globose, smooth.2. Hermidium. 

Calyx salver-shaped with very much elongated tube, white.3. Acleisanthes. 
Flowers subtended by an involucre. 

Involucral bracts distinct or nearly so; fruit usually winged. 
Bracts 5 or more, wholly distinct; fruit without glands.4. Abronia. 
Bracts 3, distinct nearly to base; fruit with 2 rows of glands. . .5. Wedeliella. 

Involucre composed of more or less united bracts; fruit not winged. 
Fruit 5-ribbed; involucre enlarged in fruit.6. Allionia. 
Fruit mostly smooth; involucre unchanged in fruit.7. Mirabilis. 

1. boerhaavia l. 

Slender herbs with glandular rings about the internodes. Blades of the 
opposite leaves unequal. Bracts minute, 1 to 3 to each flower. Flowers 
small, on jointed pedicels. Calyx campanulate or funnelform, 5-lobed. Sta¬ 
mens 1 to 5; filaments slender, united at base. Stigma shield-shaped. Fruit 
club-shaped to obpyramidal, 3 to 5 (or 10)-ribbed, or -angled, or narrowly 
winged. (H. Boerhaave, 1668-1738, famous Dutch physician and botanist, 
professor at Leiden.) 

Calyx campanulate; fruit 5-ribbed. 
Annual; fruit glabrous.1. B. intermedia. 
Perennial; fruit glandular-viscid.2. B. hirsuta. 

Calyx funnelform; fruit obscurely 10-ribbed.3. B. annulata. 

1. B. intermedia Jones. Low, spreading or ascending, the stems almost 
filiform-slender, % to 1% ft. long; leaves elliptic to lanceolate, obtuse or 
acute; peduncles bearing 2 to 5 umbellate or subcapitate flowers; calyx 1 line 
long; fruit cuneate or short-clavate, 1 to l1/? lines long.—Sw. Colorado 
Desert; e. to Tex., s. to Mex. 

2. B. hirsuta Willd. Stem branching, 2 or 3 ft. long, parts or some of 
the internodes and petioles sparsely hirsute-glandular; leaves round-ovate, 
mostly obtuse or some acutish, rounded at base, % to 2 in. long; flowers 
nearly sessile in small clusters terminating slender peduncles, the peduncles 
more or less divaricate in a loose panicle; calyx red, 1 line long; fruit 1 to 
2 lines long, 5-ribbed.—San Jacinto Valley; Coyote Canon; e. to Ariz., s. 
to Mex. 

3. B. annulata Cov. Perennial; stem stout, erect from an ascending base, 
glabrous, glaucous, 1 to 3 ft. high, the middle of each internode usually with 
a reddish mucilaginous ring; leaves ovate-oblong, cordate or rounded at base, 
obtusish at apex, thick, rigid, fleshy, entire or sometimes “lacerate,” 1 to 2 
in. long, hirsute; petiole nearly as long as blade; flowers 3 to 4 lines long, 
in small clusters terminating the branches; stamens 3, and with the style, 
conspicuously exserted; fruit turbinate, glabrous, obscurely 10-ribbed, 2Vs 
lines long.—Death Valley region. 

2. HERMIDIUM Wats. 

Perennial glabrous herbs with thick fleshy leaves. Flowers in head-like 
clusters on the ends of terminal or axillary peduncles; clusters 6 to 8-flow- 
ered, each flower subtended by a large ovate leathery bract, the short 
pedicel adnate to the midvein of the bract. Calyx eampanulate-funnelform, 
white to red, slightly lobed. Stamens 5 to 7, these and the style about as 
long as the calyx. Fruit nearly globose, smooth, glabrous. (Diminutive of 
the Greek Hermes, perhaps a fancied resemblance between the pediceled 
flower and a little statue of that god.) 
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1. H. alipes Wats. Stems several from a woody caudex, stout, ascending, 
simple or slightly branched, 5 to 12 in. high; leaves round to oblong-ovate, 
obtuse or subacute, subcordate at base, 1 to 2 in. long, very shortly petioled; 
bracts occasionally slightly united.—Panamint Eange; White Mts.; e. to 
Utah. 

3. ACLEISANTHES Gray 

Perennial herbs or low shrubs. Flowers axillary or terminal, each sub¬ 
tended by 1 to 3 small narrow bracts. Calyx white, with a very much elon¬ 
gated slender tube and spreading but very small 5-lobed limb. Stamens 2 to 
5, unequal, the slender filaments united at the base. Fruit narrowly ellipsoi¬ 
dal, 5-angled or 5-ribbed. (Greek a-, privative, cleis, something which closes, 
and anihos, flower, the flower not inclosed by the involucre.) 

1. A. longiflora Gray. Yerba de la Rabia. Stems slender, scabrous puberu- 
lent, 6 to 10 in. long; leaves triangular-lanceolate, acute, broadly cuneate 
at base, % to 1 in. long, shortly petioled; calyx-tube 4 to 4% in. long, its 
lobes 2 or 3 lines long; stamens exserted.—Maria Mts., e. Riverside Co.; 
e. to Tex., s. to Mex. 

4. ABRONIA Juss. 

Herbs with viscid herbage. Leaves of the opposite pairs more or less 
unequal. Peduncles axillary or terminal, bearing a many-flowered head sub¬ 
tended by 5 to 15 distinct involucral bracts. Flowers showy. Calyx salver- 
form. Stamens commonly 5, unequal, included in the tube and inserted upon 
it. Style included. Persistent base of calyx 3 to 5-winged, more or less 
reticulate, inclosing a cylindrical achene. (Greek abros, graceful.) 

1. Plants with leafy stems. 

Fruits with 2 to 5 conspicuous wings. 
Fruits very large and with very thick wings; seacoast. 

Flowers yellow.1. A. latifolia. 
Flowers deep dark red.2. A. maritima. 

Fruits smaller and with thinner wings; flowers red, pink or wrhite. 
Herbage glandular or glandular-puberulent; seacoast. 

Wings mostly 5, broadened upward, truncate above or tapering to the beak. 
3. A. umbellata. 

Wings mostly 3, wider, produced above into a rounded lobe which surpasses 
the body.4. A. alba. 

Herbage villous, usually glandular; mostly of the interior. 
Wings usually 5, often unequal.5. A. villosa. 
Wings only 2.6. A. pogonantha. 

Fruits narrowly winged or wingless. 
Wings 5, narrow, sometimes ridge-like.7. A. turbinata. 
Wings or ridges 2 or none.8. A. exalata. 

2. Plants with all the leaves basal or nearly so; high montane. 

Prostrate, forming thick mats; clusters 2 or 3-flowered.9. A. alpina. 
Erect, scapose; clusters about 15-flowered.10. A. nana. 

1. A. latifolia Esch. Yellow Sand-Verbena. Stems stout, 1 to 2 ft. long, 
prostrate, only the leaves and flowering peduncles ascending or erect; her¬ 
bage very succulent, glandular-puberulent; leaves orbicular and broader 
than long to broadly ovate, truncate or reniform at base, % to 1% in. 
long; peduncles usually exceeding the leaves; bracts 5, broadly ovate, acute, 
2 to 3 lines long; flowers somewhat fragrant, yellow, 6 lines long; fruit 
broadly turbinate, 4 to 7 lines long, its 5 wings more or less unequal, broad¬ 
ened from the base upward, then sloping abruptly to the short beak or 
truncate, or the wings sometimes much reduced; taproots cylindric, fleshy, 
% to 2 in. thick, 1 to l1/^ ft. long, often (when large) with rope-like branches 
several ft. long.—Common along the seashore from Santa Barbara Co. to 
Monterey, San Francisco, and Humboldt Bay; n. to Vancouver Isl. May-Nov. 

2. A. maritima Nutt. Stems prostrate, 1 to 2 ft. long; herbage glandular- 
puberulent; leaves thick, round-ovate, with regular flowing outline, % to 
1% in. long; flowers deep dark red; bracts thick, long oblong, acute, 4 
to 5 lines long; fruit large (5 to 7 lines long, 6 to 10 lines broad), its 5 
wings strongly broadened upward, often somewhat produced above the body 
and equaling or exceeding the short beak, or sometimes one or more much 
reduced.—Seashore, San Luis Obispo Co. to San Diego. 
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3. A. umbellata Lam. Common Sand-Verbena. Stems slender, prostrate, 
viscid, 1 to 3 ft. long; leaves nearly glabrous, roundish or ovate to narrowly 
oblong, the margin often somewhat sinuate, 1 to l1/^ in. long; heads 10 to 
15-fiowered, on peduncles 2 to 6 in. long; involucral bracts narrowly lance¬ 
olate, 2 or 3 lines long; calyx rose-purple, 6 to 8 lines long; fruit 4 to 5 lines 
long, often as broad; wings mostly 5, rather thin but firm, widened upward 
and broadest above, at apex truncate or sloping to the beak, usually shorter 
than the beak, or the wings sometimes reduced and the fruit narrow and 
spindle-like.—Common along the seashore from Los Angeles Co. to San 
Francisco and Eureka; n. to Wash. 

4. A. alba Eastw. Similar to A. umbellata; leaves orbicular to elliptical 
or oblong, often wavy-sinuate; bracts narrowly ovate, acuminate; flowers 
white; fruit glabrous or nearly so, its body smaller and whiter than in A. 
umbellata, its wings thin but firm, broader below than in that species and 
somewhat prolonged above the body as rounded lobes.—San Nicolas Isl. 
Var. platyphYlla Jepson. Leaves mostly rather broad, wavy-sinuate; flow¬ 
ers pinkish or reddish; fruit wings chartaceous.—Seacoast, San Diego to 
San Luis Obispo Co., and perhaps n. to Monterey. Var. variIbilis Jepson. 

Internodes elongated; leaves 
few, small, irregularly rhom- 
boidal to oblong; flowers as 
in preceding var.; wings 
membranous.—San Diego to 
San Luis Obispo Co. 

5. A. villosa Wats. Fig. 
353. Stems trailing, % to 1 
ft. long; herbage glandular- 
villous or the blades sub- 
glabrous; leaves ovate to 
elliptic, a little wavy-mar- 
gined, % to 1% in. long; 
bracts narrowly lanceolate, 
acuminate, 3 to 5 lines long, 
scarious; flowers rose-purple, 
5 to 8 lines long; fruit 3 lines 
long and 4 or 5 lines broad, 
5-winged, the thin wings 
obliquely widened upward 
and forming broad diverging 
lobes more or less auricu- 
lately produced beyond the 
body; body reticulate-honey- 
combed; beak slender, often 
prominent.—San Luis Obispo 
Co. to San Diego Co.; e. to 

Ariz. and Utah. Var. aurita Jepson. Body less reticulate; flowers 8 to 13 
lines long.—Colorado Desert; San Jacinto Valley. Var. pinet6rum Jepson 
n. comb. Leaves smaller; fruit pink.—San Jacinto Mts. (A. pinetorum 
Abrams). Does not seem to differ essentially otherwise. 

6. A. pogonantha Heimerl. Stems trailing, 10 to 12 in. long; herbage 
glandular short-villous or the blades nearly glabrous; leaves ovate or broadly 
oblong to oblong-lanceolate, 1 to 2 in. long; bracts ovate, acute or acumi¬ 
nate, 3 lines long; calyx pale or lavender white, or purple, 8 lines long; fruit 
commonly 2-winged, rarely with a third smaller wing, round-obcordate with 
a somewhat squarish notch at summit, 2 to 3 lines long and as broad, the 
body and wings reticulate.—Mohave Desert, n. to the San Carlos Bange 
and to Inyo Co. 

7. A. turbinata Torr. Annual; stems ascending or suberect, puberulent; 
leaves round-ovate to elliptical, glabrous, bright green, y2 to 1 y2 in. long: 
bracts lanceolate, acute; flowers whitish or pinkish, 8 or 9 lines long; fruit 

353. Abronia villosa Wats.; a, fl. branch x 1; 
b, fr. x 2. 
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2^4 to 3 lines long, narrowly obpyramidal, its much wrinkled wings grad¬ 
ually narrowed upwards and truncate at summit.—Inyo Co.; n. to Ore., e. 
to N. Mex. 

8. A. exalata. Sta. Very similar to A. turbinata and perhaps only a mere 
form of it; leaves ovate to roundish, truncate at base, *4 to 1 in. long; flowers 
5 lines long; fruit 2 lines long, with mostly 2 ridges or narrow wings on 
one side, these ridges incurved and forming a sort of half-closed concavity; 
beak prominent for the size of the fruit.—Kern Eiver; Owens Lake; e. 
to Nev. 

9. A. alpina Bdg. Stems from perennial roots, shortly branched, form¬ 
ing dense mats, 3 to 6 in. across; herbage glandular but blades mostly 
glabrous; leaves orbicular to round-ovate, 2 to 3 lines long, the petioles 1 to 
3 times as long; involucres 3 to 5-flowered, on peduncles 2 to 3 lines long; 
flowers pink or white, 5 or 6 lines long, the limb 3 to 4 lines broad; fruit 1^4 
to 2 lines long, narrowed to both ends, 5-angled but not winged.—High sandy 
meadows, 8000 to 9000 ft., s. Sierra Nevada from near Mt. Whitney to 
Olancha Peak. 

10. A. nana Wats. Peduncles 3 or 4 in. high, erect, scape-like, arising 
from a dense tuft of leaves crowning the shortly-branched caudex of a per¬ 
ennial root; herbage glandular-puberulent or the blades nearly glabrous; 
leaves ovate to oblong, 4 to 10 lines long, mostly long-petioled; involucre 
about 13 to 20-flowered; bracts ovate to oblong-lanceolate; flowers 6 lines 
long; fruit obcordate in outline, the wings membranous.—Desert ranges, 6000 
to 9000 ft.: Mohave Desert; e. to Ariz. and Utah. 

5. WEDELIELLA Ckl. 

Prostrate herbs, ours perennial. Leaves of the opposite pairs very unequal. 
Flowers reddish, rose-color or white, 3 in each involucre. Involucres solitary 
on axillary peduncles, deeply divided into 3 sepal-like bracts. Calyx with a 
short oblique tube and 4 unequal lobes. Fruit leathery, smooth and some¬ 
what carinate on the convex side, the opposite side furnished with 2 low 
parallel thin ridges, each bearing a row of stipitate glands and covered by 
the indexed toothed margins of the lateral wings. (Diminutive of Wedelia, 
Loefling’s name for this genus, which is doubtless based on a personal name.) 

1. W. incarnata (L.) Ckl. Stems slender, 1 to 2% ft. long; herbage 
pubescent; leaves ovate, acute, the veins prominent on the under side, *4 to 
1% in. long, shortly petioled; flowers white to rose-color, 3 to 4 lines long; 
fruit 2 lines long, its indexed margin 2 or 3-toothed.—Canons on w. border of 
Colorado Desert; e. to Utah and Tex., s. to Chile. Yar. vill6sa Ckl. Stems 
villous pubescent.—Providence Mts. Yar. nudata Ckl. Upper internodes 
long and upper leaves somewhat reduced.—Palm Canon, Mt. San Jacinto; 
Coachella; Chuckawalla Wash; Ash Hill, Mohave Desert. 

6. ALLIONIA Loefl. Umbrella-wort 

Perennial herbs. Leaves slightly fleshy. Involucres 5-lobed, in fruit en¬ 
larged and membranous or reticulate-veined, 1 to 3-flowered. Flowers red 
to purplish or white. Calyx campanulate or funnelform. Stamens 3 to 5, 
unequal; filaments united at base or nearly distinct. Fruit clavate, 5-angled 
or 5-ribbed. (Chas. Allioni, 1725-1804, Italian botanist.) 

1. A. pumila Sta. Stems erect or spreading, 4 to 7 in. high, from a thick 
woody root; herbage viscid pubescent or nearly glabrous; leaves ovate to 
broadly lanceolate, % to 1^4 in. long, shortly petioled; involucres one to 
an axil, shortly peduncled; flowers unknown; fruit with 4 or 5 low more or 
less tuberculate ribs, 3 lines long, pubescent.—Santa Ana Piver, San Ber¬ 
nardino Mts.; e. Mohave Desert; s. Nev. (A. brandegei Sta.) 

7. MIRABILIS L. 

Perennial herbs. Flowers 1 to several in a 5-lobed calyx-like involucre. 
Involucres mostly campanulate, axillary or terminal, borne on short.peduncles 
and in clusters or solitary. Calyx campanulate to funnelform, white or red. 
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Stamens usually 5. Fruit narrowly ellipsoidal to globose, not angled or 
ribbed, or rarely so, mostly smooth, glabrous. (Latin mirabilis, wonderful.) 

Flowers several in an involucre; calyx funnelform; stamens united at base.—Subgenus 
Quamoclidion. 

Fruit 5-angled, tuberculate.1. M. greenei. 
Fruit not angled, 10-striate, not tuberculate.2. M. froebellii. 

Flowers solitary in each involucre; calyx campanulate; stamens distinct; fruit smooth.— 
Subgenus Hesperonia. 

Involucral lobes linear or lanceolate, 1 to 2 times as long as tube. . . .3. M. tenuiloba. 
Involucral lobes short-ovate to short-lanceolate, % to as long as tube.... 4. M. laevis. 

1. M. greenei Wats. Stems several from a perennial root, once or twice 
forked, 1 to 2 ft. high; herbage minutely glandular-puberulent; leaves ovate, 
acute, 1 Vo, to 2y2 in. long, shortly petioled; involucres 7 to 10-flowered, 
1 to 1% in. high, campanulate, shortly lobed, the lobes broad, acute at 
apex; calyx greenish purple, tubular-funnelform, 1Y* in. long; fruit “5- 
angled,” longitudinally ridged, more or less tuberculate.—Tehama Co. to 
Siskiyou Co. 

2. M. froebellii (Behr) Greene. Stems stout, many from a perennial root, 
forking and diffusely spreading and so forming circular plants 1 to 3 ft. 
broad; herbage glandular-pubescent; leaves broadly ovate, 1% to 4 in. long, 
often broader than long, subcordate at base, acutish or obtuse at apex; 
petioles short; involucre 5 or 6-flowered, campanulate, 8 to 10 lines long, cleft 
nearly half way into acute lobes; calyx bright or pale purple, funnelform, 
1% to 1% in. long, the limb 1 to 1% in. across; fruit light brown, marked 
by 10 vertical lines of a darker color, not tuberculate.—Kern Co. and Argus 
Mts. to San Diego Co. In desert washes single plants when in flower form 
masses of rose-color the size of a wagon-wheel. Var. glabrata Jepson. Her¬ 
bage glabrous.—San Jacinto Mts.; San Felipe. 

3. M. tenuiloba. Wats. Stems branching, woody at base, 1 to l1/^ ft. 
high; herbage short pilose and glandular; leaves ovate, acute, truncate or 
subcordate at base, 1 to 2 in. long, sometimes broader than long, shortly 
petioled; involucres subcylindric, 4 to 6 lines long, cleft to the middle or 
below into lanceolate or linear lobes; calyx white, hairy; fruit broadly ovoid, 
smooth, brown.—Colorado Desert; s. to L. Cal. 

4. M. laevis (Benth.) Curran. Wishbone Bush. Stems erect or ascending, 
many from the base, repeatedly forked, woody below, forming a bush 1 to 
1Y2 ft. high; herbage roughish puberulent to almost glabrous, the inflores¬ 
cence glandular-pubescent; leaves ovate, mostly acute, subcordate or rounded 
at base, % to 1 in. long, shortly petioled; involucres 2 to 3 lines long, in 
terminal clusters or solitary in the axils, each involucre on a short peduncle; 
involucral lobes oblong-ovate, obtuse or acute, equaling or a little exceeding 
the tube; calyx rose-color or reddish, 4 to 6 lines long, narrowly campanulate, 
its spreading lobes deeply cleft into 2 somewhat diverging segments; fruit 
ellipsoidal, sometimes obscurely striate longitudinally, often lineate-mottled 
transversely, 1% to 2 lines long.—Mts., Kern and Inyo Cos., s. to San Diego 
Co. (M. californica Gray.) Var. glutin6sa Jepson n. comb. Herbage short- 
villous and glandular; leaves round-ovate, obtuse or acute, sometimes almost 
reniform; calyx white.—Colorado and Mohave deserts, n. to Inyo Co. (M. 
californica var. glutinosa Jepson.) Var. retr6rsa Jepson n. comb. Herbage 
bright green, minutely and retrorsely scabrous, often sparingly so, especially 
on the stems; calyx white.—Mohave Desert, n. to western Nev. (M. cali¬ 
fornica var. retrorsa Jepson.) Var. aspera Jepson n. comb. Herbage re¬ 
trorsely pubescent or villous; leaves broadly ovate, obtuse or acute, sub¬ 
cordate at base, shortly petioled; calyx purplish red; fruit subglobose, 
brown, longitudinally 10-striate, the striae of lighter color.—Dry hills, 
Mohave Desert. (M. californica var. aspera Jepson.) 

BATIDACEAE. Batis Family 

Low maritime bush or woody plant with opposite entire fleshy leaves. 
Flowers dioecious, crowded in catkins. Catkins sessile, axillary, disposed in 
terminal spikes. Staminate flower with a 2-lobed calyx, 4 stamens and 4 
alternating petal-like staminodia. Pistillate flower without calyx or corolla, 
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consisting of a 4-celled ovary with one ovule in each cell, and a sessile 
capitate stigma. Seed without endosperm; embryo slightly curved. 

1. BATIS P. Br. 

One genus. (Greek batis, the ancient name of some seashore plant.) 

1. B. maritima L. Stems erect or ascending from a woody perennial base, 
V2 to 3 ft. high; leaves linear-oblanceolate, % to 1% in. long; staminate 
catkins 2 to 4 lines long, their bracts persistent; staminodia white, with a 
somewhat cucullate appendage; pistillate catkins 1 or 2 lines long, their 
bracts deciduous; ovaries coherent, in fruit forming a fleshy spikelet 4 to 
6 lines long.—Seashores: San Pedro to Newport and Old Town, San Diego; 
L. Cal.; Hawaiian Isis.; Fla. to Brazil. 

AIZOACEAE. Carpet-weed Family 

Ours prostrate or decumbent herbs. Flowers perfect and regular, either 
solitary or clustered. Calyx 4 or 5-lobed or -parted, either free from or 
more or less adnate to the ovary. Stamens hypogynous or commonly perigy- 
nous, fewer than the sepals or more numerous. Fruit a loculicidal or circum- 
scissile capsule or indehiscent. Plants of widely divergent aspect and flower 
structure. 

Calyx free from the ovary; petals none; leaves opposite. 
Capsule loculicidal, 3-valved; sepals 5; ovary 3-celled. 

Stamens 3 to 5; herbage glabrous.1. Mollugo. 
Stamens 5 to 10; herbage soft-pubescent.2. Glinus. 

Capsule circumscissile; calyx 5-cleft. 
Stipules scarious, laciniate; ovary 1-celled; stamens 1 to 3.3. Cypselea. 
Stipules none; ovary 2 to 5-celled; stamens numerous.4. Sesuvtum. 

Calyx tube adnate to the ovary, the flattish summit of the latter free. 
Petals none; leaves alternate, plane; fruit indehiscent.5. Tetragonia. 
Petals numerous; leaves opposite, 3-sided and very fleshy; fruit dehiscent. 

6. Mesembkyanthemum. 

1. MOLLUGO L. Carpet-weed 

Low glabrous much-branched annuals with whorled leaves and obsolete 
stipules. Flowers axillary, on slender pedicels. Sepals 5, scarious-margined, 
white within, thus resembling petals when expanded, persistent. Petals none. 
Stamens 5, hypogynous and alternate with the sepals, or 3 and alternate with 
the cells of the ovary. Stigmas 3. (Ancient Latin name for some soft plant.) 

1. M. verticillata L. Indian Chickweed. Stems prostrate, slender, many 
from the base, 3 to 7 in. long, forming patches, not fleshy; leaves 5 or 6 in 
a whorl, unequal, oblanceolate, or spatulate, entire, 4 to 8 lines long; 
flowers several at each node; sepals oblong, 1 line long; capsule ovoid, 
scarcely exserted from the calyx; seeds reniform, shining, nearly smooth, 
obviously striate, crowded in the capsule and irregularly distending its half¬ 
transparent walls, which are thus roughened.—Los Angeles; Visalia; Healds- 
burg; Princeton; Shasta Co.; Modoc Co.; nat. from the Old World tropics. 

2. GLiNUS L. 

Annual herbs with whorled petioled leaves; very near Mollugo. Flowers 
pediceled in dense glomerules in the upper axils. Stamens 5 to 10 or 20. 
Seeds with a strophiole, the funiculus very long and slender. (Greek name 
of Theophrastus for a maple, application to this genus unknown.) 

1. G. lotoides Loefl. Diffusely branched from the base, the stems 4 to 8 
in. long, procumbent or ascending; leaves orbicular to obovate, rounded 
at apex or abruptly acute, 3 to 6 lines long, at base narrowed to a slender 
petiole; flowers 2 lines long; stamens 5; seeds blackish, granulated.—Lathrop; 
Chico; Lakeport; introd. from Eur. but only slightly established. 

3. CYPSELEA Turp. 

Inconspicuous prostrate annual. Leaves opposite, those of each pair un¬ 
equal, and with scarious laciniate stipules. Tube of the calyx short, cam- 
panulate, the lobes (in ours) 5, ovate, unequal. Petals none. Stamens 1 to 3. 
Ovary superior, 1-celled; style 2-cleft. Fruit a subglobose circumscissile cap- 
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sule. Seeds minute, smoothish, the funiculi persistent on the central placenta. 
(Greek kupsele, a beehive, which the capsule is thought to resemble.) 

1. C. humifusa Turp. Stems much branched and matted, the plants 1 
to 2 in. broad; leaves oblong or elliptical, obtuse, 2 to 6 lines long, the 
petioles slender, nearly as long.—Immigrant from the West Indies, occurring 
sparingly in low lands and rarely seen: lower San Joaquin River; Aptos, 
Santa Cruz Co. 

4. SESUVIUM L. 

Fleshy decumbent or prostrate herbs with opposite leaves and no stipules. 
Flowers solitary in the axils, sessile or shortly pediceled. Calyx-tube turbi¬ 
nate, the lobes 5, rose-pink inside, oblong, obtuse. Petals none. Stamens (in 
ours) numerous, inserted on the calyx. Ovary 2 to 5-celled, with as many 
separate styles. Capsule membranous, the upper part falling off as a lid. 
Seeds smooth. Embryo annular. (Latin Sesuvium, the country of the Sesuvii, 
a Gallic tribe mentioned by Caesar, the application to this genus unknown.) 

1. S. sessile Pers. Lowland Purslane. Stems prostrate, freely branch¬ 
ing, 1 to 3 ft. long; herbage finely warty; leaves broadly spatulate, % to 
2 in. long; flowers 4 to 5 lines long; sepals ovate-lanceolate, commonly 
acuminate, 3 lines long; leaves and stems glabrous.—River lowlands and 
alkaline fields: San Joaquin Valley; s. to S. Cal.; e. to Kan., s. to Mex. and 
Brazil. May-Aug. 

5. TETRAGONIA L. Sea Spinach 

Ours a succulent annual with alternate plane leaves. Flowers axillary, 
greenish, apetalous. Calyx 4 or 5-lobed, its tube adnate to the 3 to 9-celled 
ovary. Stamens in ours 7 to 16, perigynous. Fruit a hard or bony nut, inde- 
hiscent, enveloped by the calyx which bears several horn-like protuberances. 
(Greek tetra, 4, and gonu, knee or angle, alluding to the fruit.) 

1. T. expansa Murr. New Zealand Spinach. Branches procumbent or 
prostrate; leaves rhombic-ovate, entire, 1 to 2y2 in. long, abruptly contracted 
at base to a broad petiole, the surface covered with crystalline papillae; 
flowers subsessile, 1 to 3 in each axil; calyx-lobes widely spreading, yellowish 
within; fruit 4-horned, 4 to 6 lines long.—Native of Australasia, cult, in 
Cal. for use as summer greens and sparingly spontaneous on seabeaches: 
Alameda; San Francisco; Pacific Grove; Canada del Refugio, Santa 
Barbara Co. 

6. MESEMBRYANTHEMUM L. Fig Marigold 

Ours herbs. Stems and leaves very succulent, without stipules. Flowers 
axillary and terminal. Calyx-tube adnate to the ovary, the lobes unequal 
and foliaceous. Petals linear, very numerous, inserted with the many to 
numerous stamens on the tube of the calyx. Ovary 5 to 12-celled, the styles 
as many as the cells of the ovary and distinct or nearly so. Capsule be¬ 
coming baccate, dehiscing in rainy weather by stellate valves at the flattened 
summit. Seeds minute, numerous. (Greek mesembria, mid-day, and anthemon, 
blossom.) 

Annual; leaves alternate; herbage covered with shining vesicles; ovary 5-celled. 
Leaves linear, semiterete.1. M nodiflorum. 
Leaves ovate to spatulate, flat.2. M. crystallinum. 

Perennial; leaves opposite, thick, dorsally carinate; herbage smooth; ovary 8 to 12-celled. 
3. M. aequilaterale. 

1. M. nodiflorum L. Stems several from the base, prostrate or ascending; 
herbage covered with fine vesicles; leaves linear, 4 to 8 lines long, % to 1 
line wide; flowers solitary in the axils, subsessile or shortly peduncled; 
petals white, minute, much shorter than the calyx-lobes.—S. Cal. coast. 

2. M. crystallinum L. Ice-Plant. Stems repeatedly and rather shortly 
forked, 1 to 2 ft. long; herbage covered with crystalline-dewy vesicles; 
leaves broadly ovate to broadly spatulate, % to 1% in. long, narrowed to a 
short amplexicaul base, the lowest 2 to 5 in. long and nearly as broad and 
with a subcordate petioled base; calyx campanulate, 4 to 6 lines long; petals 
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reddish, varying to white.—Coast from Santa Barbara Co. to San Diego; 
L. Cal. 

3. M. aequilaterale Haw. Sea Fig. Stems several ft. long, the plants 
forming extensive mats; leaves 3-sided, with nearly flat faces, thicker than 
broad, 1% to 2 in. long; flowers terminal, subsessile or shortly peduncled, 
fragrant and showy (1 % to 2 in. broad); petals bright rose-purple.—Dunes 
and cliffs near the sea, Marin Co. to San Diego. In cultivation at Berkeley 
under the student name of ‘‘Faculty Onions.” Also called “Beach-Straw¬ 
berry. , ’ 

M. £dule L. Hottentot Fig. Leaves curved, serrate on the lower angle; 
stamens 8; flowers yellow or purple.—Cultivated as a sand-dune binder; an 
escape on the Los Angeles coast; native of S. Afr. 

PORTULACACEAE. Purslane Family 

Ours low herbs with succulent entire leaves and regular perfect flowers. 
Calyx chorisepalous (synsepalous and superior in Portulaca). Sepals 2 (or 
in Lewisia 2 to 8), fewer than the petals. Petals commonly 5 (3 to 16), 
opening only in sunshine, withering quickly. Stamens 3 to 20, sometimes 
more numerous, opposite the petals when of the same number. Ovary 1-celled, 
commonly superior; styles 2 to 8, united below or distinct, stigmatic along 
the inside. Fruit a capsule, dehiscent from the apex by 2 or 3 valves, or 
circumscissile and the top falling away as a lid. 

Capsule 2 to 3-valved; sepals 2, distinct and free from the ovary, persistent. 
Style 1, stigmas 2; flowers mostly in scorpioid spikes; capsule 2-valved; sepals 

plane, scarious or scarious-margined.1. Calyptridium. 
Style-branches 3; sepals more or less concave. 

Flowers in leafy racemes or in panicles; petals commonly red, showy; stamens 
mostly 5 or more; seed numerous; annuals.2. Calandrinia. 

Flowers in naked or merely bracteate racemes; petals commonly white or pinkish; 
seeds few (3 to 6). 

Stems from mostly fibrous roots; stamens 5 (or 3) ; annuals, or perennials 
by rhizomes or stolons.3. Montia. 

Stems from thick roots or corms; stamens 5.4. Claytonia. 
Capsule circumscissile; stamens few to numerous. 

Sepals 2 to 8, distinct and free from the ovary, persistent.5. Lewisia. 
Sepals 2, united below and partly adherent to the ovary, the free upper portion 
deciduous.6. Portulaca. 

1. CALYPTRIDIUM Nutt. 

Herbs with alternate or basal spatulate leaves. Flowers small (1 to 2y2 
lines long), in panicles or mostly in solitary or clustered scorpioid spikes. 
Sepals 2, scarious or scarious-margined, orbicular. Petals 2 to 4. Stamens 
1, 2, or 3. Style simple; stigmas 2. Capsule membranous, 2-valved, few to 
many-seeded. (Greek kaluptra, a calyptra, the petals closing over each 
other and carried up on the capsule.) 

Style very short, this and the 1, 2, or 3 stamens included; capsule 5 to 20-seeded.—Sub¬ 
genus Eucalyptridium. 

Spikes not scorpioid, borne in a panicle; petals 3 (or 2); stamen 1; capsule 3 to 4 
times length of fruiting calyx.1. G. monandrum. 

Spikes scorpioid, sometimes very short; capsule little or not at all surpassing fruiting 
calyx. 

Petals 2; stamen 1.2. G. roseum. 
Petals 4; stamens in same species 1, 2, or 3. 

Sepals not emarginate or reniform at base; S. Cal.3. G. parryi 
Sepals round-reniform; Clear Lake region.4. G. quadripetalum 

Style long, filiform, this and the 3 stamens exserted; spikes borne in an umbel or capitate- 
congested at summit of the scape-like stems; capsule few-seeded.—Subgenus 
Spraguea.5. G. urribellatum. 

1. C. monandrum Nutt. Annual; stems several from the base, spreading 
or prostrate, 1 or 4 to 9 in. long; leaves mostly in a basal rosette, some 
scattered along the stem, linear-spatulate, % to 2 (or 3) in. long; flowers 
in short spikes in a terminal panicle; panicle 1 to 6 in. long; sepals 1 line 
long, little accrescent; petals commonly 3; capsule linear, compressed, be¬ 
coming much exserted, 3 to 4 lines long, more or less curved on dehiscence, 
5 to 10-seeded.—Coastal S. Cal. (abundant); Colorado and Mohave deserts 
to Monterey, Kern and Inyo Cos.; e. to Ariz. 
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2. C. roseum Wats. Animal; stems several from the base, decumbent, 1 
to 3 in. long; leaves oblong-spatulate, 3 to 8 lines long, the basal ones few; 
flowers in very short scorpioid spikes; sepals orbicular-reniform, very shortly 
acute, green-herbaceous with scarious margins, 1 to 1% lines long; petals 2, 
minute; stamen 1; capsule not exceeding the calyx, 6 to 12-seeded.—High 
mts., 9000 to 10,200 ft.: White Mts., Inyo Co.; w. Nev. to Ore. and Wyo. 

3. C. parryi Gray. Annual; stems several from the base, prostrate, 3 to 6 
in. long; leaves spatulate, 4 to 8 lines long; spikes in age secund and 
scorpioid, 4 to 12 lines long; fruiting sepals orbicular or oval, herbaceous but 
white-margined, 1 to 2 lines long,-a little shorter than the oblong capsule; 
style one-half length of the ovary; capsule valves minutely notched at sum¬ 
mit.—San Bernardino and San Jacinto mountains, 6500 to 9300 ft. 

4. C. quadripetalum Wats. Annual; stems many, erect or spreading from 
a decumbent base, 2 to 4 (or 9) in. long; leaves basal and cauline, oblong- 
spatulate, 1 to 2 in. long including the tapering petiole; spikes dense, 3 to 8 
lines long, terminating the leafy branches; sepals round-reniform, white- 
scarious and rose-tinged with greenish center, 2 to 4 lines broad, exceeding 
the 4 petals; capsule oblong-oval, 10 to 20-seeded, little or not at all sur¬ 
passing the fruiting calyx.—Mts. around Clear Lake. June. 

5. C. umbellatum (Torr.) Greene. Pussy Paws. Annual, biennial or 
perennial; stems several, erect or ascending, scape-like, 3 to 15 in. high, 
arising from a dense rosette of leaves; basal leaves spatulate, 1 to 2 (or 4) 
in. long, the cauline leaves few and similar, or mostly reduced, or none; 
flowers imbricate-crowded in scorpioid spikes; spikes borne in a terminal 
umbel or whorl, 3 to 6 lines long, on peduncles % to 2 times as long; sepals 
orbicular, emarginate at base and apex, equal, wholly scarious or with a 
mere greenish center, dull white or often pink, in age 2 to 4 lines broad; 
petals 4, pink or white, obovate; stamens 3, each filament enfolded by a 
half-involute petal, the fourth petal embracing the style; stamens and the 
long style exserted; ovules 3 to 6 (or 10); capsule globose-ovate, 1 or 2- 
seeded; seed black, shining, microscopically tesselate.—Fine gravelly or 
sandy soil, common in open places in the mts., on plateaus, slopes, valley 
floors, or washes, 2500 to 8000 ft.: high mts. of S. Cal.; Sierra Nevada; Coast 
Ranges; n. to B. C., e. to Nev. and n. Rocky Mts. June-Sept. Yar. caudiciferum 

(Gray) Jepson. Alpine perennial, all the parts much reduced; caudex 
branching, the branchlets short and densely leafy, bearing one terminal 
scape-like stem % to 2 in. high; leaves 3 to 6 (or 10) lines long; flowers 
glomerate-capitate.—Sierra Nevada, 8000 to 13,000 ft.; n. to Wash., e. 
to Wyo. 

2. CALANDRINIA h.b.k. 

Ours low fleshy annuals with alternate entire leaves and ephemeral red or 
rose-colored flowers, rarely varying to white. Flowers in a leafy raceme or 
in a panicle. Sepals 2, persistent. Petals 5, rarely more or less (3 to 7). 
Stamens 5 to 14, rarely 3, seldom of the same number as the petals. Style- 
branches 3. Capsule 3-valved from the apex. Seeds numerous, black and 
often shining. (J. L. Calandrini, Swiss botanist.) 

Flowers in a raceme or mostly so; seeds with a strophiole. 
Herbage green; calyx green; racemes erect; pedicels clavate-thickened and a little 

angled; seed black and shining, apparently smooth but microscopically 
papillate, the strophiole white, minute. 

Capsule enveloped by the fruiting calyx, the latter as long or nearly; branches 
mostly ascending or erect; common.1. G. caulescens. 

Capsule nearly twice as long as the fruiting calyx; branches mostly trailing; 
rare.2. G. breweri. 

Herbage glaucous; calyx and bracts black-veined or -mottled; racemes a little drooping 
at apex, the pedicels filiform; seed roughish, with a large strophiole; rare. . 

3. G. maritima. 
Flowers in an umbellate panicle; seeds without a strophiole; Colorado Desert. 4. C. ambigua. 

1. C. caulescens H.B.K. Stems spreading or ascending, 6 to 12 in. high; 
leaves narrowly oblanceolate to linear, acute, 1 to 2 in. long, somewhat suc¬ 
culent; flowers short-pediceled; pedicels erect; sepals ovate, apiculate or 
short-acuminate, glabrous or somewhat hispidulous on the margins or mid- 
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ribs; petals 5, red, obovate, obtuse, 2 to 4 lines 
long; stamens 3 to 6, sometimes more; capsule 
ovate, short-pointed, enveloped by the sepals 
which are nearly or quite as long.—Humboldt 
Co.; se. Cal.; Ariz. and s. to Bolivia. Yar. 
menziesii Gray. Bed Maids. Fig. 354. Stems 1 
to several or many from the base, simple or 
sparingly branched, diffuse, or erect and simple, 
% to 2 ft. long; pedicels long (5 to 11 lines long) 
or sometimes short (3 to 5 lines long); petals 
orbicular-obovate, retuse at apex, crimson or 
rose-red, 3 to 5 lines long; stamens 7 to 14, com¬ 
monly 10 to 12, rarely fewer than 7.—Orchards 
and vineyards, often very abundant in wet 
years; also in fields and on hilltops. Mar.-Apr. 
Flowers opening of afternoons. Called “Kisses77 
in Solano Co. 

2. C. breweri Wats. Stems lax, trailing or 
sometimes ascending, 1 to 2 ft. long; leaves 
spatulate or oblong-spatulate, 1 to 2y2 in. long; 
flowers sparse; pedicels longer than in no. 1, 
typically deflexed in fruit; capsule narrower and 
longer (5 to 6 lines long) than in no. 1, at 
length twice or nearly twice as long as the calyx; 
sepals with a grooved edge, the lower margin of 
the groove scarious.—Coulterville; Mt. Tamal- 
pais; Santa Barbara Co.; San Bernardino Mts.; 
Santa Cruz Isl.; s. to L. Cal. The known locali¬ 
ties few and scattered. June. 

3. C. maritima Nutt. Stems several from the 
base, spreading or ascending, 3 to 8 in. long; 
herbage very glaucous; leaves mostly basal or 

on lower part of stem, spatulate-obovate, narrowed to a petiole-like base, 
1 to 2y2 in. long; flowers long-pedieeled in a terminal raceme or loose panicle, 
% to 1% in. long; flowers red; sepals round-ovate, dark-veined, mucronate 
or abruptly short-acute, slightly surpassed by the ovate capsule.—S. Cal. 
coast from Santa Monica to San Diego; L. Cal. 

4. C. ambigua (Wats.) Howell. Stems several from the base, erect or a 
little spreading, 2 to 7 in. high; stems and leaves very succulent; leaves 
linear-spatulate, 1 to 1% in. long; flowers pediceled in rather compact 
umbellate panicles; pedicels 1 to 3 lines long; sepals ovate with shortly 
acute spreading tips and white-scarious margins, 1 to 21/2 lines long, equal¬ 
ing or exceeding the 5 obovate white petals; stamens 5 (or 6 to 8); seeds 
many.—Colorado Desert. Apr.-May. 

354. Calandrinia caulescens 
var. menziesii Gray ; a, fl. 

branch x % ; b, sect, 
pistil x 5. 

3. MONTIA L. Indian Lettuce 

Moderately succulent low herbs, very glabrous and often glaucous. Stems 
usually clustered. Leaves alternate, opposite, or basal. Flowers white or 
pinkish, commonly nodding in the bud, usually reopening the second or 
third day, borne in racemes or sometimes umbellate clusters. Pedicels com¬ 
monly spreading or recurved in fruit. Sepals 2, persistent. Petals 5, equal 
or somewhat unequal, distinct, or more or less connate at base. Stamens 
5 or 3. Styles-branches 3. Ovules commonly 3 (or to 6). Capsule 3-valved 
from the apex, 1 to 3 (or 6)-seeded. (Giuseppe Monti, Italian botanist, 
died 1760.) 

A. Petals united at base into a tube, not notched at apex. 
Stamens 3; petals unequal; leaves opposite.1. M. fontana. 

B. Petals distinct or a little united, commonly notched at apex. 
1. Leaves alternate; petals equal or unequal. 

Stamens 3; annuals; petals unequal. 
Petals minute; upper leaves scarious-dilated at base.2. M. howellii 
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Petals 2 lines long; leaves less scarious-dilated at base or scarcely at all so. 
3. M. linearis 

Stamens 5 ; petals equal. 
Stems diffuse, dichotomous; annual.4. M. diffusa. 
Flowering stems simple and scape-like; perennial by stolons or bulblets. 

5. M. parvifolia. 

2. Leaves basal or opposite; petals equal; stamens 5. 

Stems bearing several pairs of opposite leaves; racemes axillary or terminal; perennial by 
bulblets.6. M. chamissoi. 

Stems bearing one pair of leaves, these opposite; racemes terminal. 
Cauline pair of leaves more or less united; annuals. 

Cauline pair of leaves united into a roundish or angular disk; petals commonly 
white and usually little surpassing the sepals; rather coarse annual. . . 

7. M. perfoliata. 
Cauline pair of leaves not forming a disk, partially joined on one side. 

Stems slender; petals commonly pink, 3 times as long as sepals. 
8. M. gypsophiloides. 

Caespitose dwarf; petals white, little exceeding sepals.... 9. M. spathulata. 
Cauline pair of leaves quite distinct. 

Racemes bracteate in nos. 12 and 13, bractless in 10 and 11. 
Annuals; pedicels 1 to 3 lines long. 

Plant somewhat diffuse; leaves narrowly linear.10. M. exigua. 
Plant a succulent ball; leaves obovate or spatulate, nearly sessile. 

11. M. saxosa. 
Perennials; pedicels ^ to 2 in. long. 

Stem from a thick crown or short rootstock; coast.12. M. sibirica. 
Stem from a small tuberous rootstock or cormlet; high s. Sierra 

Nevada.13. M. heterophylla. 
Racemes bractless; perennial plants with horizontal rootstock. 

Flowers in a loose raceme; racemes much exceeding the basal leaves; 
pedicels Vz to 1 % in. long; Humboldt and Siskiyou Cos. 

14. M. asarifolia 
Flowers in an umbellate fascicle; fascicles mostly shorter than the basal 

leaves; pedicels 5 to 7 lines long.15. M. nevadensis. 

1. M. fontana L. Water Chickweed. Animal, or sub-perennial by root¬ 
ing at the nodes; stems slender, 2 to 6 in. long, ascending or procumbent; 
leaves opposite, narrowly oblanceolate to spatulate-obovate or oblong, 
slightly connate at base, 2 to 10 lines long; racemes loose, 3 to 9-flowered; 
sepals % to 1 line long; petals minute, white, unequal, united at base, and 
exceeding little the sepals; seeds minute, roughened.—In water on margins 
of small surface streams or in muddy places; occasional throughout Cal.; 
of world-wide distribution. Mar.-Mav. 

2. M. howellii Wats. Annual; stems simple or branching, diffuse or pro¬ 
cumbent, % to 2 in. long; leaves alternate, elongated linear-spatulate, 4 to 
10 lines long; racemes axillary, umbellately 2 or 3-flowered, shorter than 
the leaves; leaves opposite the racemes with a rather broad scarious-dilated 
clasping base, the racemes subtended by an ovate or short scale-like scarious 
bract; petals 3 or 4, unequal, minute, sometimes absent; stamens 3; seeds 
shining, microscopically foveolate-lineate.—Very wet soil, coast region: 
Humboldt Co.; n. to Wash. 

3. M. linearis (Dougl.) Greene. Annual, nearly simple or very much 
branched, erect, 1 to 6 in. high; leaves alternate, narrowly and elongated 
linear (1 to 2y2 in. long and % to 1 line wide), sessile by a clasping base; 
racemes terminal, commonly secund, about 4 to 8-flowered; pedicels 2 to 5 
lines long; sepals broad and rounded or almost truncate, white-margined, 
straw-color in age; petals white, unequal, narrowly obovate, narrowed at 
base or clawed, slightly united on one side and not on the other side, 2 to 
2y2 lines long, slightly exceeding the sepals; stamens 3, inserted on the very 
base of the smaller petals; seeds lenticular, nearly or quite 1 line broad, 
smooth and shining, finely reticulated under a lens.—Wet banks: central 
Sierra Nevada, 3000 to 4500 ft., from Mariposa Co. n. to Modoc Co.; Coast 
Ranges, 200 to 3000 ft., from Contra Costa Co. to Siskiyou Co.; e. to Nev.. 
n. to B. C. and Mont. 

4. M. diffusa (Nutt.) Greene. Annual, diffusely branched from the base. 
2 to 6 in. high; cauline leaves alternate, deltoid-ovate to ovate or the upper 
narrowly ovate, acute, % to 1 in. long, the petiole nearly as long or longer; 
racemes 2, 3, or 4 on a branch, opposite the upper leaves or terminal, 1 to l1/: 
in. long, each 4 to 7-flowered; petals emarginate, white or pink, equal, 
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2 lines long, slightly exceeding the sepals; pedicels deflexed or divergently 
spreading in fruit; seeds black, y2 line long, lineated, the lineations com¬ 
posed of narrow transverse plates.—Under pines in the coast region: Marin 
Co. to Humboldt Co.; n. to Wash. Eare. 

5. M. parvifolia (Moq.) Greene. Flowering stems erect or slightly spread¬ 
ing, whip-like or filiform and somewhat scape-like, 5 to 9 or 12 in. high, 
arising from the lower axils of Sedum-like rosettes of leaves borne on 
short caudex-like stems; these caudices also produce filiform surface run¬ 
ners; leaves of the rosettes ovate to oblanceolate, acute, 3 to 7 (or 10) lines 
long, passing into petioles as long or nearly; leaves of the flowering stems 
reduced above, small and bract-like (2 to 4 lines long), and bearing in their 
axils fleshy bulblets which fall away readily, the plant perennial by these; 
flowers umbellately racemose; racemes 2 to 7-flowered; sepals roundish, 1 line 
long, the petals equal, white or pink, retuse, 3 to 5 lines long; capsule mostly 
1-seeded; seed rather dull, with minute pits.—Mossy surface of rocks and 
moist banks: Coast Eanges from Monterey Co. to Humboldt and Siskiyou 
Cos.; Sierra Nevada from Mariposa Co. n. to Modoc Co.; n. to Alas., e. 
to Mont. 

6. M. chamissoi (Ledeb.) Dur. & Jac. Toad-lily. Stems decumbent or 
ascending, 2 to 6 in. or 1 ft. long, leafy to the top, rooting at the lower 
nodes; perennial by means of little tuber-like bulblets produced at the end 
of slender runners; leaves opposite, oblanceolate to oblong-obovate, obtuse 
or acute at apex, tapering into a petiole at base, % to 1 (or 2) in. long; 
racemes axillary or terminal, 2 to 8-flowered, rarely 1-flowered, bractless 
except 1 or 2 small bracts at base; sepals orbicular, 1 line long, the petals 
white or pink, elliptic, rounded at apex and entire, or sometimes retuse, 
3 to 4 lines long; capsule small; seeds muriculate-roughened.—Wet or 
swampy meadows or moist stream borders, 4000 to 9000 ft.: San Bernar¬ 
dino and San Jacinto mountains; Mt. Pinos; Sierra Nevada from Tulare Co. 
n. to Modoc Co.; Snow Mt., Lake Co.; n. to Alas. In the White Mts. we 
noted that sheep do not touch it. 

7. M. perfoliata (Donn) Howell. Miner’s Lettuce. Fig. 355. Annual; 
stems several, erect or diffuse, 4 to 
10 (or 16) in. high; basal leaves 
rhomboidal or deltoid to ovate or 
lanceolate or the earliest narrowly 
linear, y2 to 2 in. long, long-petioled; 
cauline pair completely united into 
a round and entire or angulately 2- 
lobed disk y2 to 2 (or 4) in. broad; 
racemes more or less interrupted 
(the flowers in 2s or 3s or fascicles), 
variable in length, sessile or on 
peduncles % to iy2 in. long, or the 
flowers glomerate on the disk in a 
sessile cluster; pedicels 1 to 5 lines 
long, rarely % in.; sepals roundish. 
1 to 2 lines long; petals white, 1*4 
to iy2 times length of sepals.— 
Mostly in the shade of oaks and 
other trees: common throughout Cal.; 
n. to B. C., e. to Ariz., s. to Sonora 
and L. Cal. Yar. parvifl6ra Jepson. 
Same as the species in habit, but 
more slender; basal leaves filiform- 
linear or linear-spatulate; calyx 1 
line long; petals white or rose-color. 
—Damp shady places: general range 
of the species. Yar. nubIgena Jep¬ 
son. Compact or caespitose plant 
with glaucescent herbage and numer- 

355. Montia perfoliata Howell; a, habit 
x % ; b, c, fl., two different views x 3; 

d, dehiscing capsule set in calyx x 3. 
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ous stems; leaves linear or a few 
spatulate at apex; racemes dense; 
petals white or pinkish, 3 lines long. 
—Mountain peaks about San Fran¬ 
cisco Bay: Mt. Tamalpais; Mt. 
Diablo; Mt. Hamilton. Var. depressa 

(Gray) Jepson. Small and depressed, 
1 to 4 or 5 in. high, the plant often 
livid red; basal leaves rhomboidal or 
broadly ovate, 2 to 6 lines broad, often 
broader than long, petioled; cauline 
disk split down one side or its leaves 
only partly united, subtending sessile 
glomerules or subumbellate clusters of 
flowers; petals twice as long as calyx. 
—Commonly in pine woods: Hum¬ 
boldt, Siskiyou and Modoc Cos.; n. 
to B. C. 

8. M. gypsophiloides (F. & M.) 
Howell. Fig. 356. Stems slender, erect 
or ascending, 2 to 9 in. high; herbage 
very pale and glaucous; basal leaves 
linear or filiform, the flowering stems 
2 to several times as long; cauline pair 
ovate to linear-lanceolate, partially 

united on one side; raceme slender, elongated (half the height of the plant 
or more), the filiform pedicels becoming 2 to 8 lines long, spreading and 
often a little geniculate at the middle; flowers for their size showy and most 
delicately beautiful; petals pink, cuneate-obovate, retuse, 3 to 3Y2 lines 
long, about 3 times as long as the sepals.—Open summits, northward slopes 
or in moist thickets: Mt. Hamilton Range to Sonoma Co. Mar.-Apr. 

356. Montia gypsophiloides Howell; 
habit x V2. 

9. M. spathulata (Dougl.) Howell. Caespitose, 1 to 6 in. high, the herbage 
glaucous and very fleshy; leaves narrowly or elongated linear or lanceolate, 
nearly as long as the flowering stems; cauline leaves linear or lanceolate, 
nearly distinct or somewhat connate upon one (rarely on both) sides, 4 to 10 
lines long, nearly equaling to % as long as the raceme; sepals rather less 
than 1 line long; petals somewhat quadrangular, retuse or rounded at apex, 
short-clawTed, white or light pink, 2 to 3 lines long.—Common on open 
gravelly or rocky hill tops (often in vineyards and other cultivated areas) : 
Coast Ranges mostly near the coast; Sierra foothills in Fresno Co.; s. to 
coastal S. Cal.; n. to B. C. Feb.-Mar. 

10. M. exigua (T. & G.) Jepson. Similar to M. spathulata but looser and 
larger (2 to 6 in. high) and less glaucous; basal leaves about equaling the 
stems, elongated linear, or slightly spatulate, Y2 to 1 line broad; leaves of 
the cauline pair linear, xf> to 1% in. long, distinct, or slightly connate on 
one side, usually much exceeding the raceme; petals white, 2 lines long, 
twice length of sepals.—Throughout Cal., but mostly towards the interior, 
the known stations few: San Diego; Santa Rosa Peak; Yosemite; Mt. 
Diablo; Howell Mt.; Yreka; n. to B. C., s. to L. Cal. It occurs at higher 
elevations than M. spathulata, which is chiefly of low hills near the coast. 
Var. vIridis (Dav.) Jepson. Herbage green; cauline leaves lanceolate, nearly 
distinct.—Mt. San Antonio; Mt. San Jacinto. 

11. M. saxdsa Bdg. Stems numerous, caespitose, forming a dense succu¬ 
lent ball 1 to 2 in. in diameter; basal leaves obovate or spatulate, rounded 
at apex, 3 to 6 lines long, nearly sessile; cauline leaves a single pair, ovate, 
obtuse, not connate, 2 to 3 lines long; racemes umbellate, few-flowered, the 
pedicels equaling or exceeding the short scape-like stems; sepals roundish, 
2 lines long, the roseate petals twice as long; capsules 1% to 2 lines long; 
seeds foveolate-striate.—Yollo Bolly Range from North Yollo Bolly s. to 
Snow Mt., about 7000 ft. 
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12. M. sibirica (L.) Howell. Stems erect, 9 to 18 in. high; root fibrous 
and annual with a thick crown, or the crown persistent as a short rootstock; 
basal leaves ovate or obovate to suborbicular, acuminate or acute, rarely 
obtuse, 1 to 2 in. long, on petioles 3 to 5 in. long; cauline pair similar, dis¬ 
tinct, sessile or sliort-petioled; raceme very lax, 3 to 7 in. long, bracteate, the 
flowers on long (1 to 2y2 in.) pedicels; sepals orbicular to ovate, obtuse; 
petals white with pink veins or pink with rose-purple lines, coarsely notched, 
3 to 5 lines long, narrowed at base into a distinct claw.—Swampy places 
along the coast: Marin Co. to Humboldt Co.; n. to Alas. Feb.-June. 

13. M. heterophylla Jepson. Stems 5 to 11 in. high, rising from tuberous 
rootstocks or cormlets, these sending out slender stolons which produce 
terminal cormlets, the secondary cormlets promptly producing leaves and 
flowers; basal leaves narrowly ovate to oblanceolate, acute, % to 2 in. 
long, on long slender petioles; cauline pair similar, subsessile; raceme 5 to 
11-flowered; pedicels becoming % to 1 in. long; sepals round-ovate, obtuse 
or subcordate at base, 2 lines long; petals white, pink-veined, notched, twice 
as long as the sepals.—Sierra Nevada from Fresno Co. to Tulare Co., 5700 
to 7000 ft.; Ore. to Alas. The tubers or fleshy rootstocks each produce only 
1 or 2 stems and leaves, whereas in M. sibirica the numerous leaves and 
stems form by their bases a thick crown on the slender or fibrous taproots. 
Rare with us. 

14. M. asarifdlia (Bong.) Howell. Stems erect, naked save for one cau¬ 
line pair of leaves, 7 to 12 in. high, arising from a slender horizontal root- 
stock; basal leaves round-ovate, obtuse to acutish, % to 1% in. long, often 
broader than long, on petioles 3 to 6 in. long; cauline pair similar, sessile, 
obtuse or often more acute; raceme loosely 3 to 8-flowered, the pedicels % 
to 1% in. long; sepals orbicular, truncatish, 1 y2 to 2 lines long; petals 
white, merely retuse, 3 to 5 lines long.—High montane, 6000 to 7000 ft.: n. 
Humboldt Co. to w. Siskiyou Co.; n. to Alas., e. to northern Rocky Mts. 

15. M. nevadensis (Wats.) Jepson. Basal leaves and scapes in a tuft 
1 to 2 in. high on the end of a very slender rather deep-seated rootstock; 
leaves rhomboidal-ovate, obtuse, 6 to 11 lines long, the petioles as long or 
twice as long; cauline pair ovate, acute, sessile, 3 to 4 lines long; scapes 
shorter than the leaves, bearing an umbellate fascicle of 5 or 6 flowers, the 
scapes and pedicels angled or narrowly wing-ridged; fascicle of flowers 
consisting of 2 to 6 peduncles, the peduncles 5 to 7 lines long, 1-flowered or 
racemosely 2 or 3-flowered; sepals broadly ovate, shortly acute, reddish, 1 y2 
to 2 lines long; petals narrowly obovate or spatulate, obtuse, drawn down to 
a narrow claw, 4 lines long; capsule equaling or slightly longer than the 
sepals; seeds 4 to 6.—Subalpine, 10,000 ft.: Mt. Leavitt (A. L. Grant 420). 
(Probably Claytonia nevadensis Wats.; M. californica Jepson ms.) 

4. CLAYTONIA Gron. 

Low glabrous perennial herbs, the stems and basal leaves from globose 
deep-seated corms. Stems scape-like, bearing at summit a pair of opposite 
leaves and between them a several-flowered loose or umbellate raceme. 
Flowers opening for more than one day. Sepals 2. Petals 5, distinct and 
equal. Stamens 5. Ovules about 6. Style-branches 3. Capsule 3-valved, 3 to 
6-seeded. (Dr. John Clayton, American botanist, of the colony of Virginia, 
who furnished Gronovius the materials for the Flora Virginica; died 1773.) 

1. C. lanceolata Pursh. Stems 1 to 24 from a corm, erect, 2 to 4 in. high; 
corm globose, about y2 in. in diameter; basal leaves few or rare, narrow, 
long-petioled; cauline leaves narrowly to oblong-lanceolate, sessile, 1 to 2 
in. long; racemes 1, or sometimes 2 or 3, sessile or sliort-peduncled, 5 to 
17-flowered, the pedicels bractless except the lowest; petals pink with darker 
veins, or nearly white, often with a yellow dot at base, emarginate or obtuse, 
3 to 4 lines long; pedicels recurved in fruit.—Montane, 4500 to 7000 ft., San 
Antonio Mts. (Devils Backbone, F. W. Peirson); n. Sierra Nevada from 
Nevada Co. to Modoc Co., thence w. to Humboldt Co.; n. to B. C., e. to Utah. 
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5. LEWISIA Pursh 

Fleshy perennials with very thick farinaceous roots bearing basal rosulate 
clusters of leaves and 1 to many-flowered scapes. Flowers often large and 
handsome. Sepals 2 to 8, herbaceous, persistent. Petals 5 to 16, varying 
from white to red. Stamens 5 to numerous. Styles 3 to 8, united at base, 
the free portion filiform, stigmatic the whole length. Capsule circumscissile 
near the base, the upper deciduous part more or less valvate-cleft from the 
base. Seeds several to many. (Capt. Lewis of the Lewis & Clark expedition 
across the continent, 1806-7, who collected the type species.) 

Sepals 2; flowers medium; scapes commonly bearing a cyme or panicle.—Subgenus Oreo- 
BROMA. 

Stems from a small globose corm; leaves 2 or 3 below the inflorescence. 1. L. triphylla. 
Stems scape-like, leafless. 

Scapes 1 to 4-flowered, with a pair of small bract-like leaves; root thick, fusiform 
to globose. 

Leaves exceeding scapes; scapes 1 to 3-flowered. 
Bracts ovate, borne above the middle of scapes; sepals ovate, obtuse, 

glandular-denticulate.2. L. pygmaea. 
Bracts linear, borne at surface of ground; sepals ovate, acute, entire, 

not glandular.3. L. nevadensis. 
Leaves shorter than the 2 to 4-flowered scapes; bracts and sepals denticulate, 

not glandular.4. L. oppositifolia. 
Scapes bearing a panicle of numerous flowers; leaves in a tuft on the caudex 

crowning a thick fleshy root; bracts and sepals ciliate-glandular. 
Flowers 5 to 7 lines long; leaves narrowly linear.5. L. leana. 
Flowers 2% to 3 lines long; leaves spatulate-obovate.6. L. cotyledon. 

Sepals and sepal-like bracts 4 to 8; flowers large; scapes 1-flowered.—Subgenus Eule- 
wisia. 

Stamens 10 to 15; sepals 2, decussately and closely subtended by 2 bracts which 
resemble them; scape said to be “jointed” under the sepals. 

Sepals glandular-denticulate; Sierra Nevada.7. L. Tcelloggii. 
Sepals not glandular-denticulate; S. Cal. mts.8. L. brachycalyx. 

Stamens over 15; scapes jointed near the middle or below; sepals not glandular-den¬ 
ticulate. 

Sepals 4 (to 6) ; petals 8 to 11; stamens 16 to 26.9. L. yosemitana. 
Sepals 6 to 8 ; petals 13 to 15; stamens about 40 to 47.10. L. rediviva. 

1. L. triphylla (Wats.) Eob. Fig. 357. Scape half underground, arising 
from a globose tuber about the size of a pea, 1 to 2 in. high and bearing a 
simple or compound umbellate raceme subtended by 3 or 2 narrowly linear 

leaves; umbel 3 to 14 (or 27)-flowered, or the 
flowers only 2 or 1; petals white, 5 to 7 or 10, 
subequal or unequal, 1% to 2 lines long; sta¬ 
mens 4 or 5; styles 5 (4 or 3).—Moist slopes or 
swales, in granite sand or fine gravel, 6000 to 
9600 ft.: Sierra Nevada; North Coast Eanges; 
n. to Wash, and Ida. 

2. L. pygmaea (Gray) Eob. Scapes several 
to many, 1 to 2 in. high, these and the leaves 
from a fleshy root; root elongated-fusiform, 
*4 to 1 in. thick; leaves linear, slightly exceed¬ 
ing the flowers; scapes one-flowered with a pair 
of ovate bracts above the middle, or umbel- 
lately 2-flowered and the pedicels subtended 
by the bracts; sepals ovate, obtuse, glandular- 
denticulate; petals white, 6 to 9, subequal or 
unequal, often notched on one side or at apex, 
3 lines long; stamens 5 to 8; styles 3 to 5; 
scapes soon retrocurved.—High montane, 8000 
to 12,200 ft.: Sierra Nevada from Tulare Co. 
to Nevada Co.; White Mts., n. to Wash.; e. to 
the Eocky Mts. 

3. L. nevadensis (Gray) Eob. Fig. 358. 
Scapes several to many, y2 to 4 in. high, naked 
save for a pair of bracts near the middle—that 
is, near the surface of the ground; scapes and 
leaves arising from a fleshy carrot-shaped or 

357. Lewisia triphylla 
Rob.; habit x 1. 
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sometimes globose root; bracts linear, oppo¬ 
site, often a little connate by their scarious 
bases; leaves narrowly linear or slightly broad¬ 
ened upward, 1 to 2y2 in. long, 1 to 2 lines 
broad, exceeding the scapes; flowers white, soli¬ 
tary and terminal on the stems; sepals ovate, 
acute; petals 6 to 8 (rarely 5), 6 to 7 lines long; 
stamens 6 to 11; styles 5 (3, 4 or 6); scapes 
retrocurving in fruit.—Granite sand, 7000 to 
11,000 ft.; San Bernardino Mts.; Mt. Pinos; 
Sierra Nevada from Tulare Co. n. to Modoc 
Co.; n. to Wash., e. to Utah. June. 

4. L. oppositifolia (Wats.) Rob. Scapes 1 to 
3, erect or ascending, 6 to 8 in. high, these and 
the leaves from a fleshy-fusiform root, or 1 or 
2 pairs of leaves on the lower part of the scape; 
leaves linear-oblanceolate or linear, 1 to 3 in. 
long; scapes naked or with 1 or 2 lanceolate 
bracts, bearing 2 to 4 umbellately disposed 
flowers on long (y2 to 1% in.) pedicels; sepals 

2 to 3 lines long, roundish, denticulate at the truncate or obtuse apex but 
glandless; petals white or pink, 6 to 7 lines long; stamens about 12; styles 3. 
—Del Norte Co., Cal., to Josepliine Co., Ore. 

358. Lewisia nevadensis Rob. 
habit x Y2. 

5. L. leana (Porter) Rob. Scapes few, 5 to 9 in. high, rising from a thick 
fleshy caudex, bearing a panicle of numerous flowers and a few scattered 
small bracts; leaves in a dense tuft crowning the caudex, narrowly linear, 
acute, more or less terete, 1 to 21/> in. long and 1 to 2y> lines vide; sepals 
ovate or roundish, 1 line long, fimbriate with reddish gland-tipped teeth; 
petals 5 to 7, red, 2y2 to 3 lines long; stamens 5 (or 4); styles 2; scapes 
disarticulating from the caudex soon after flowering.—High montane, 6000 
to 9000 ft.: s. Sierra Nevada (Fresno and Mariposa Cos.); Siskiyou and 
Salmon mountains; n. to Ore. 

6. L. cotyledon (Wats.) Rob. 
Fig. 359. Scapes several from the 
leafy crown of a thick caudex, 4 to 
10 in. high, bearing at summit a 
panicle and below the panicle two 
pairs of bracts; bracts ovate, 
acute; leaves in a dense rosulate 
tuft, spatulate-obovate or -orbicu¬ 
lar, 1 y2 to 3 in. long; sepals round¬ 
ish, very obtuse, glandular-denticu¬ 
late, 2 to 3 lines long; petals 7 to 
10, obovate or oblanceolate, white, 
strongly pink-veined along the 
middle, 5 to 7 lines long; stamens 
6 to 9; petals 8 or 9; filaments 
dilated below and connate into a 
sheath surrounding the ovary; 
styles 3.—Montane, w. Siskiyou Co. 
and n. Trinity Co. A most attrac¬ 
tive species. July. 

7. L. kelloggii K. Bdg. Flowers 
and leaves densely crowded on the 
crown of a thick fleshy taproot; 
scapes very short, 3 to 7 lines long, 
jointed at the base, these and the 
petioles with loose transversely 
wrinkled whitish epidermis; leaves 
spatulate or obovate, obtuse, mostly 

359. Lewisia cotyledon R b.; a, habit x V\ ; 
b, fl. x Y,. 



352 CARYOPHYLLACEAE 

notched at apex, 3 to 5 lines long, drawn down to a petiole as long or twice 
as long; sepals 4, oblong-lanceolate, acute, minutely glandular-toothed, 3 to 4 
lines long; petals 5 to 9, white, 2 to 3 times as long as the sepals; stamens 
12 to 15; styles 5 or 4; capsule thin-walled, separating in a circumscissile 
manner from the receptacle at base, then splitting upwards into 4 or 5 
valves.—Northern Sierra Nevada from Placer Co. to Plumas Co., 4500 to 
6000 ft. 

8. L. brachycalyx Engelm. Scapes rather short, rising from a thickened 
caudex, surpassed by the moderately fleshy leaves; leaves in a spreading 
rosette, linear-spatulate or -oblanceolate, 1 to 4 in. long; bracts 2; sepals 2, 
ovate, entire, 3 to 4 lines long; petals 5 to 9, white, % to 1 in. long; stamens 
9 to 15; styles 5 to 7.—Wet meadows, 5000 to 6700 ft.: San Bernardino Mts.; 
Cuyamaca Mts.; e. to Utah, Ariz. and N. Mex. 

9. L. yosemitana Jepson n. sp. Leaves and flowers densely crowded on 
the crown of a thick fleshy taproot, the flowers on very short scapes jointed 
at or near the base; leaves spatulate, obtuse narrowed to a petiolar base, 
1/2 to 1 in. long; corolla white, 10 to 11 lines broad; sepals 4 to 6, oblong, 
!/4 to Vz as long as the corolla; petals 7 to 11; stamens 16 to 26; styles 5.— 
Summits of domes about Yosemite Valley. The plants barely push up 
through the granite sand; then the flowers open out on the surface of the 
sand, the cluster forming a rosette, which is very beautiful. The flowers 
do not disjoint from the plant on drying. (El Capitan, Jepson 4357, type; 
perhaps the same as L. rediviva var. yosemitana K. Bdg.) 

10. L. rediviva Pursh. Bitter Eoot. Scapes from a thick caudex crown¬ 
ing a stout root, % to 2 in. high, jointed near the middle and bearing an 
involucral whorl of 5 or 7 scarious subulate bracts; leaves linear, thick, 1 in. 
long; sepals 6 to 8; petals 13 to 15, pink, bright rose or white, % to 1 in. 
long, spreading rotately; stamens 40 to 47; filaments united at base; styles 
6 to 8.—Higher peaks of the hills or mts.: San Bernardino and San Gabriel 
mountains; Coast Eanges from Mt. Pinos to Mt. Diablo and Lake Co.; 
Modoc Co.; n. to B. C., e. to Eocky Mts. Inflorescence disjointing readily at 
the middle of the scape on drying. Apr. 

6. PORTULACA L. 

Fleshy herbs, ours annuals, with alternate leaves and yellow flowers. Calyx 
2-cleft, the tube adnate to the ovary below. Petals 5 (rarely 6), inserted 
with the stamens on the calyx. Stamens 7 to 20. Style mostly 3 to 8-parted. 
Capsule globose, opening transversely, the upper part coming off like a lid. 
Seeds many. (Old Latin name.) 

1. P. oleracea L. Common Purslane. Stems 4 to 8 in. long; herbage 
glabrous; leaves cuneate or obovate; flowers sessile, opening only in sun¬ 
shine; petals notched or 2-lobed.—Frequent in low lands throughout the 
state; introduced from trop. Am. June-Oct. 

CARYOPHYLLACEAE. Pink Family 

Herbs of inert properties, with commonly swollen nodes, simple and entire 
leaves always opposite, and regular perfect flowers. Calyx persistent. Corolla 
white, red or pink. Sepals and petals 5 (or 4), the stamens as many and 
alternate with the petals, or twice as many, rarely fewer. Ovary superior, 
1-celled (imperfectly 3-celled in some Silenae), with 1 to 5 styles and 1 to 
many ovules on a free central placenta. Fruit a few to many-seeded 1-celled 
capsule dehiscent at the summit by short valves or teeth (these as many or 
twice as many as the carpels), or 1-seeded and indehiscent, thus becoming 
an achene or utricle. Embryo commonly curved around the periphery of 
the seed, the endosperm occupying the center. 

A. Sepals distinct or united only at base. 
Petals spreading, without claws or appendages, or in a few species wanting; ovary not 

stipitate; fruit a capsule; low herbs. 
Styles 3 to 5, distinct; petals present, mostly obvious or relatively conspicuous.— 

Tribe Alsineae. 
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Stipules none. 
Petals bifid or 2-divided, rarely none; styles 3, 4 or 5, when of the same 

number as the sepals opposite them. 
Capsule cylindric, usually conspicuously elongated and often curved; 

styles commonly 5, opposite the sepals.1. Cerastium. 
Capsule ovoid or oblong, relatively short; styles 3 (or 4) .2. Stellaria. 

Petals entire or merely notched, rarely none. 
Styles as many as the sepals and alternate with them.3. Sagina. 
Styles fewer than the sepals.4. Arenaria. 

Stipules present, scarious; petals entire. 
Styles 3; leaves opposite.5. Spergularia. 
Styles 5; leaves apparently whorled.6. Spergula. 

Style 1, 3-cleft or -toothed; petals minute or none.—Tribe Polycarpeae. 
Leaves opposite or in 4s, oblong or obovate.7. Polycarpon. 
Leaves opposite, subulate, cuspidate.8. Loeelingia. 

Petals none or represented by mere filament-like organs; style 1, 2-cleft or -parted, rarely 
3-cleft, or styles 2 ; fruit a utricle or achene; very small or prostrate herbs.—■ 
Tribe Ilbecebreae. 

Sepals distinct or nearly so; stipules present. 
Annual; stipules and flowers minute.9. Herniaria. 
Perennial; stipules conspicuous, silvery-scarious. 

Leaves subulate; sepals very unequal, armed with a divergent spine. 
10. Pentacaena. 

Leaves oblanceolate; sepals equal, cuspidate.11. Paronychia. 
Sepals united below into a short tube. 

Stipules present. 
Staminodes without glands; annual.12. Aciiyronychia. 
Staminodes with glands; perennial.13. Scopulophila. 

Stipules none; low annual.14. Scleranthus 

B. Sepals united into a tubular calyx. 
Petals with conspicuous claws, these with the stamens and ovary frequently raised above 

the base of the calyx on a stipe; styles distinct; fruit a capsule; stipules none; 
mostly erect and often tall herbs.—Tribe Sileneae. 

Calyx teeth much shorter than the tube. 
Styles 2 ; capsule opening by 4 short teeth. 

Flowers showy. 
Calyx ovate, with 5 prominent angles; petals not appendaged. 

15. Vaccaria. 
Calyx tubular, not angled; petals with scales.16. Saponaria. 

Flowers minute; calyx narrow-cylindric, about 15-ribbed.17. Velezia. 
Styles 3; capsule opening by 3 or 6 teeth or valves; claw of the petals com¬ 

monly bearing scales or appendages at its junction with the blade. . . . 
18. Silene 

Calyx teeth longer than the tube; styles 5; capsule opening by 5 teeth. 
19. Agrostemma. 

1. CERASTIUM L. Powder Horn 

Pubescent herbs with white flowers. Cymes dichotomous with herbaceous 
or scarious bracts. Sepals 5. Petals 5, retuse or merely bifid. Stamens 10 
or 5. Styles 5. Capsule long, slender-cylindric, often curved, usually much 
exceeding the calyx, dehiscent at apex by 10 teeth, these erect or spreading. 
Seeds rough, more or less flattened. (Greek keras, a horn, in allusion to 
the elongated curved capsules.) 

Petals shorter than or about equaling the sepals. 
Annual; pedicels not longer than the flowers.1. G. viscosum. 
Perennial; pedicels longer than the flowers.2. C. vulgatum. 

Petals twice as long as sepals; perennial.3. C. arvense. 

1. C. viscosum L. Mouse-ear Chickweed. Erect, 3 to 10 (or 15) in. high, 
pilose-hirsute and somewhat glandular, especially on the calyx; leaves ovate 
to elliptic-oblong, sessile, slightly connate, 7 to 12 lines long; pedicels not 
longer than the sepals; petals equaling or distinctly shorter than the sepals, 
oblong, bifid at apex, 2 lines long; stamens 10, one or more with reduced or 
abortive anthers, or sometimes only 5 with anthers, the other 5 represented 
by mere scale-like filaments; capsule tubular, 4 lines long, about twice as 
long as the calyx, the slightly curved apex contracted; seeds numerous, 
minutely muriculate.—Common in fields and by roadsides; nat. from Eur. 
Mar.-Apr. 

2. C. vulgatum L. Biennial or perennial; stems erect or ascending, 9 to 
13 in. high; herbage hairy-pubescent throughout and somewhat viscid; lower 
leaves spatulate-oblong, upper oblong, 5 to 10 lines long; flowers loosely 
cymose, the pedicels as long as or at length exceeding the calyx; bracts 
scarious-margined; sepals 2 to 2*4 lines long, about as long as the 2-cleft 
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petals; capsule curved upward, 2 to 3 times as long as the calyx.—Sparingly 
nat. from Eur. Often in lawns. 

3. C. arvense L. Field Chickweed. Stems from running rootstocks, sev¬ 
eral from a decumbent very leafy and often matted base, nearly naked above, 
5 to 9 in. high; herbage pubescent and often glandular, the pedicels and 
calyx glandular-pubescent; leaves linear, acute, the upper 1 to l1/? in. long, 
the lowermost often but half as long; cyme contracted, bearing 1 to 6 
flowers; sepals l1/^ to 2y2 lines long, scarious-margined; petals usually twice 
as long as the calyx, obcordate, deeply notched; capsule scarcely exceeding 
the calyx, pendulous on the curved end of the pedicel.—Yosemite; Coast 
Ranges from San Francisco to Humboldt Co.; N. Am., Eur. Yar. mIximum 

Holl. & Britt. Stout, tall, 1 to 2 ft. high; leaves elongated; cyme ample, 
spreading, 10 to 18-flowered; capsule equaling to nearly twice the length 
of the calyx.—Along the coast, Marin Co. to Humboldt Co. 

2. STEIiLARIA L. Stichwort 

Low slender mostly glabrous herbs, loving moist ground or shaded habitat. 
Flowers white, small, axillary and solitary, or terminal and cymose. Sepals 
5, acute or acuminate. Petals 5, 2-parted almost to the base into narrow 
segments. Stamens 3 to 10. Styles 3 or 4. Capsule ovoid or oblong, relatively 
shorter than in Cerastium, dehiscent to below the middle into as many or 
twice as many valves as there are styles. (Latin stella, a star, the flowers 
star-shaped.) 

A. Annual; lower leaves ovate, petioled. 

Bracts foliaceous; stems procumbent, weak.1. S. media. 
Bracts scarious; stems filiform, erect.2. S. nitens. 

B. Perennial; leaves ovate, lanceolate, or linear, all sessile or nearly so. 

Petals deeply 2-parted; herbage not glandular. 
Bracts small and scarious. 

Petals minute or none; flowers in umbels.3. S. umbellata. 
Petals longer than the sepals; flowers irregularly cymose, the cymes terminal, 

often reduced to a single long-pediceled flower.4. S. longipes. 
Bracts foliaceous. 

Leaves shorter than internodes; petals shorter than the sepals or none. 
Flowers cymose; leaves mostly lanceolate.5. S. borealis. 
Flowers solitary in the axils; leaves ovate.6. S. crispa. 

Leaves longer than internodes; petals equaling or slightly exceeding sepals; sea¬ 
shore species.7. S. littoralis. 

Petals merely retuse or bifid, exceeding the calyx; herbage glandular-pubescent. 
8. S. jamesiana. 

1. S. media (L.) Cyr. Common Chickweed. Slightly succulent, with weak 
procumbent stems, rooting at the lower nodes; lower leaves ovate, acute, 
rather abruptly contracted into slender petioles, the upper narrower, sessile; 
floral bracts foliaceous; pedicels slender, deflexed in fruit; petals shorter 
than the pubescent sepals; stamens 3, 5 or 10; capsule ovoid, slightly ex¬ 
ceeding the calyx.—Common weed along fence lines and ditches and shaded 
half-waste places generally; nat. from Eur. Feb.-May. Stems with a pubes¬ 
cent line, and petioles of lower leaves hairy. 

2. S. nitens Nutt. Shining Chickweed. Stems erect, filiform, branching 
above, 3 to 7 (or 10) in. high, glabrous or slightly hairy below; leaves linear, 
acute, sessile, 2 to 7 lines long, or the very lowest ovate, 1 to 3 lines long, 
abruptly contracted into slender petioles nearly twdce as long; inflorescence 
strict, the pedicels erect, % in. long or less, or some of the flowers quite 
sessile; bracts scarious; sepals scarious-margined, subulate-lanceolate, 2 lines 
long; petals % as long as the sepals, sometimes none; capsule oblong, nearly 
as long as the calyx.—Grassy hillsides and plains, 100 to 2900 ft.: through¬ 
out cismontane Cal., a somewhat obscure plant; n. to B. C., e. to Utah. 

3. S. umbellata Turcz. Stems slender, weak, ascending from a rooting 
base, 3 to 10 in. high; herbage glabrous; leaves ovate to oblong or those 
above the base oblong-lanceolate, acute, 4 to 8 lines long; flowers in regular 
or more or less irregular umbels, the umbels terminal on the stem or forks of 
the cyme; pedicels x/2 to iy± in. long; sepals % to 1 line long; petals minute 
or none; capsule twice as long as the calyx.—Montane, 7000 to 8000 ft.; 
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Sierra Nevada from Tulare Co. to Mariposa Co.; White Mts.; 
e. to the Rocky Mts.; e. Siberia. 

4. S. longipes Goldie. Fig. 360. Stems strictly erect, 5 to 
12 in. high, from slender running rootstocks; at high altitudes 
dwarfish and densely matted; herbage glabrous; lower leaves 
oblong to linear, 3 to 6 lines long, or the upper linear-lance¬ 
olate, 6 to 10 lines long; flowers solitary and terminal, or in 
irregular terminal cymes, the pedicels of variable length (% 
to 1% in. long) but commonly strictly erect; calyx 1 y2 to 2 
lines long; petals cleft nearly to the base, equaling or exceed¬ 
ing the sepals; capsule dark or black, exceeding the calyx; 
seed microscopically and scantily puberulent, nearly smooth.— 
Common in moist often grassy places in the mts., 4300 to 8500 
ft.: San Bernardino Mts.: Sierra Nevada from Tulare Co. n. 
to Modoc and Siskiyou Cos.; Yollo Bolly Mts. Var. laeta 

Wats. Herbage glaucous.—Volcano Creek, Tulare Co.; n. 
Rocky Mts. to arctic Am. 

5. S. borealis Bigel. Stems erect or spreading, weak, spar¬ 
ingly branched, 6 to 10 in. long; herbage glabrous; leaves ovate 

360. Stellaria to elliptic-ovate, acute, 3 to 5 lines long, sometimes a little 
longipes Goldie; crisped; flowers in loose terminal leafy cymes, or often solitary 

Vi •*& kpetal^jA l°wer forks or rarely in the lower leaf axils, on pedicels 
2 to 4 or 8 lines long; sepals l1/^ to 2 lines long, the petals 

shorter or wanting; capsule greenish or brownish, oblong, nearly a half 
longer than the calyx; seed microscopically roughened.—Alpine or subalpine, 
in wet or cool places, 9000 to 12,000 ft., rare with us: San Bernardino Mts.; 
Kaweah Peak; South Yollo Bolly; Medicine Lake. Var. bongArdiana Fer. 
Stems 10 to 17 (or 30) in. long; leaves ovate-lanceolate, acuminate, % to 
1 y2 in. long, 1 to 2 (or 3) lines broad; pedicels % to UJj in- long.—Montane, 
4000 to 8500 ft. (Mt. San Jacinto; Sierra Nevada from Tulare Co. to Mari¬ 
posa Co.) or at low altitudes near the coast from Mendocino Co. to Humboldt 
Co.; n. to Alas., e. to N. Eng. 

6. S. crispa C. & S. Stems ascending or reclining, 4 to 15 in. long, simple 
above the base or sparingly branched; herbage glabrous; leaves rather re¬ 
mote, ovate, abruptly short-acuminate or very acute, usually crisped on the 
edges, 2 to 6 (or 9) lines long; flowers solitary in the axils (at every other 
node or more scattered), on pedicels 3 to 5 lines long; pedicels erect, or often 
spreading or deflexed in fruit, about half the length of the internode; calyx 
l1/} lines long; petals divided, equaling the sepals or shorter, or none; cap¬ 
sule straw-colored, % longer than the calyx.— 
Grassy wet meadows, North Coast Ranges from 
Marin Co. to Mt. Shasta; n. to Alas. May-July. 

7. S. littoralis Torr. Stems stoutish, ascending, 
very leafy, 1 to 2 ft. long; herbage weakly pubes¬ 
cent; leaves rather crowded, ovate, acute, rounded 
at the sessile base, % to 1% in. long; flowers in a 
terminal compound leafy cyme; pedicels 3 to 5 (or 
those in the lower forks (7 to 10) lines long; sepals 
lanceolate, acute, 2 lines long, slightly shorter 
than the deeply cleft petals; capsule included 
within the calyx.—Bogs or marshes, seacoast only. 
San Francisco to Humboldt Co. May-June. 

8. S. j&mesiana Torr. Fig. 361. Stems diffuse. 
5 to 12 in. high, from slender rootstocks, often 
with fusiform-thickened joints; herbage minutely 
glandular puberulent; leaves narrowly lanceolate 
to ovate or broadly lanceolate, 1% to 2 (or 3) in. 
long, the pairs horizontally spreading; flowers in 

loose terminal or axillary cymes on spreading 361. Stellaria jamesiana 
peduncles; peduncles 1 to 2 in. long; pedicels 4 to Torr.; infl. x 
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10 lines long; sepals \x/o to 2 lines long, the petals twice as long, broadly 
notched at apex; capsule ovate, shorter than the calyx.—Meadows or pine 
forest, 5000 to 8500 ft.: Frazier Mt.; Sierra Nevada from Tulare Co. n. to 
Modoc Co.; North Coast Ranges from Mt. Sanhedrin to Siskiyou Co.; n. to 
Wash., e. to Rocky Mts. 

3. SAGiNA L. Pearlwort 

Diminutive herbs with subulate or filiform leaves. Leaves of the oppo¬ 
site pairs scarious-connate at base. Flowers minute, terminal, often long- 
pediceled. Sepals 5 or 4, obtuse. Petals white, much shorter than the sepals, 
rarely subequal, mostly minute, entire or slightly emarginate, or sometimes 
none. Stamens 5 or 10. Styles as many as the sepals and alternate with them. 
Capsule dehiscent to the base by entire valves. (Latin sagina, fattening, 
some species abundant in sheep-grazed country.) 

Stems filiform; pedicels straight; annuals; low altitudes. 
Sepals and petals 5; connate bases of leaves glabrous.1. S. occidentalis. 
Sepals 4; petals commonly none; connate bases of leaves ciliolate.2. S. apetala. 

Stems stoutish, more or less succulent; herbage wholly glabrous; biennials or perennials. 
Petals mostly % length of sepals; pedicels curved at summit; high altitudes. 

3. S. linnaei. 
Petals and sepals subequal; pedicels rarely curved at summit; seashore. 

4. S. crassicaulis. 

1. S. occidentalis Wats. Western Pearlwort. Inconspicuous annual with 
almost capillary stems, branching at the base, erect or spreading, 2 to 5 in. 
high; slightly hispidulous-glandular on the calyx and upper portion of pedi¬ 
cel, otherwise glabrous; upper leaves broadly subulate, acute, 2 to 3 lines 
long, the lowTer filiform-linear, 3 to 6 lines long; pedicels 3 to 6 lines long; 
sepals and petals 5; sepals % line long, the petals nearly as long; calyx 
rounded at the base; stamens 3 to 10; capsule 1% lines in length.—Not un¬ 
common, but obscure and mostly in low ground or borders of salt marshes, 
50 to 800 (or 2700) ft.: coastal S. Cal.; Coast Ranges; Great Valley; n. to 
B. C. Apr.-May. 

2. S. apetala Ard. Dwarf Pearlwort. Tiny annual, erect, 1 to 2 in. high, 
usually minutely glandular-pubescent; leaves linear-subulate, acute, l1/? to 
3 lines long; pedicels capillary, erect; calyx 4-parted; petals commonly none, 
or 4, minute and obovate; capsule ovoid, 1% times as long as the calyx.— 
Pasadena. Seldom collected but perhaps overlooked. Introduced from Eur.; 
as also the var. barbata Fenzl. Leaves with the connate scarious bases more 
or less ciliolate.—About ranches or near dwellings: Jackson; lone; Auburn; 
Crane Creek, Tehama Co. 

3. S. linnaei Presl. Arctic Pearlwort. Biennial or perennial; stems 
numerous, forming a close mat, 1 to 3 in. high, often with leaf-rosettes at 
base; herbage glabrous; leaves thickish, linear, 3 to 5 or 8 lines long; pedicels 
filiform, commonly recurved at summit; stamens 10; petals % to % the 
length of the sepals; capsule ovate-conic, 1% to 2 times length of the calyx. 
—High wet meadows or on rocks, 4000 to 11,000 ft.: San Jacinto, San Ber¬ 
nardino and San Antonio mountains; Mt. Pinos; Sierra Nevada; North 
Coast Ranges; n. to Alas., thence around the earth. June-July. 

4. S. crassicaulis Wats. Glabrous perennial, the stems stoutish and succu¬ 
lent, branching, 1 to 5 in. long, decumbent; leaves linear, thickish, 2 to 9 
lines long, the basal forming a rosette, the cauline connate by broad scarious 
membranes; flowers erect or nodding; petals and sepals subequal, 1% lines 
long; stamens 10; capsule ovate, little exserted from the fruiting calyx.— 
Beaches along the coast from Monterey to Tomales Bay; Wash, and B. C. 
June-July. 

4. ARENARIA L. Sandwort 

Low branching annuals, or tufted or matted perennials. Leaves mostly 
subulate or acerose and pungent, but often linear, lanceolate or ovate. Flow¬ 
ers white, in terminal cymes or heads, rarely solitary and axillary. Sepals 5. 
Petals 5, entire or nearly so. Stamens 10. Styles 3. Capsule globose or 
short-oblong, dehiscent into as many entire or 2-cleft valves as there are 
styles. (Latin arena, sand, in which many species grow.) 
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A. Capsule valves 2-toothed or 2-cleft. 

Leaves linear, lanceolate or ovate (1 or 2 lines broad), not acerose or pungent. 
Perennial. 

Plants with running rootstocks; leaves linear-lanceolate.1. A. macrophylla. 
Plants without rootstocks; leaves oblanceolate to linear.2. A. saxosa. 

Annual; leaves ovate.3. A. serpyllifolia. 
Leaves subulate or like pine needles, mostly pungent; perennial. 

Condensed alpine plant.4. A. compacta. 
Taller or more loosely branched plants. 

Flowering stems simple, the flowers capitate or umbellate.5. A. congesta. 
Flowering stems branching. 

Stout or compact; Great Basin species. 
Rare; foliage glaucous.6. A. aculeata. 
More common; not glaucous.7. A. macradenia. 

Slender; high Sierra Nevada.8. A. capillaris. 

B. Capsule valves entire. 

Lower altitudes, mostly of the foothills. 
Swamp plant; perennial.9. A. paludicola. 
Dry ground plants; low annuals. 

Petals longer than the sepals; common species. 
Leaves filiform.10. A. douglasii. 
Leaves lanceolate, broad at base.11. A. californica. 

Petals shorter than sepals or none; northern border, rare.12. A. pusilla. 
High altitudes or alpine; leaves subulate or filiform, rather rigid, mostly pungent; sepals 

acute or pungent. 
Cyme strict, 1 to 4-flowered.13. A. propinqua. 
Cyme more or less spreading, several to many-flowered.14. A. nuttallii. 

Sect. 1. Moehringia.—Seeds with a strophiole; capsule valves 2-cleft. 

1. A. macrophylla Hook. Perennial, with running rootstocks; stems ascend- 
ing or erect, puberulent, 2 to 4 in. high; leaves in 3 to 5 pairs, lanceolate 
or linear-lanceolate, acute at each end, % to 1% in. long; peduncles slender, 
terminal or becoming axillary, 1 to 5-flowered; sepals ovate, acute or acumi¬ 
nate, 1 to 2 lines long, exceeding the petals; capsule ovoid, nearly equaling 
or a little exceeding the calyx.—Shady slopes in the mountains, often on 
mossy rocks, 1600 to 4000 ft.; coastal S. Cal. and n. through the Coast 
Ranges and Sierra Nevada to Siskiyou Co.; n. to B. C. May. 

Sect 2. Euarenaria.—Seeds without a strophiole; capsule valves 2-toothed 
or -cleft. 

2. A. saxosa Gray. Stems slender, spreading or decumbent at base, aris¬ 
ing from a branching root-crown, 5 to 12 in. high; herbage green, glabrous or 
retrorsely puberulent; leaves oblanceolate to linear, mucronate, 5 to 10 lines 
long; flowers in a paniculate cyme, more or less leafy-bracteate; sepals nar¬ 
rowly ovate, sharply acute, 1% lines long, the petals almost or quite equaling 
them.—Santa Ana Canon, San Bernardino Mts.; e. to the Rocky Mts. 

3. A. serpyllifolia L. Stems several from the base, retrorsely puberulent. 
3 to 9 in. high; leaves ovate, acute, 1 to 2 lines long; flowers loosely cymose- 
paniculate, on pedicels 2 to 4 lines long; calyx-lobes ovate-lanceolate, his- 
pidulose on back, 1*4 lines long, twice as long as the petals; capsule ovate, 
equaling the calyx.—Stream beds, Humboldt Co.; n. to Wash.; nat. from Eur. 

4. A. compacta Cov. Flowering stems short (% to 2 in. high), scantily 
leafy, glandular-puberulent, rising little above the much-branched crown of a 
perennial taproot; crown cushion-like, densely leafy, 1 to 2 in. broad; leaves 
linear, thickish, minutely glandular and minutely denticulate, 1 to 2 lines 
long; flowers solitary in the axils or terminal, on pubescent pedicels 2 to 3 
lines long; sepals l1/^ to 2 lines long, shorter than the petals.—High mon¬ 
tane, 9000 to 11,600 ft.: Sierra Nevada from Yosemite Park to Tulare Co. 

5. A. congesta Nutt. Flowering stems slender, simple, many from the 
branching or matted crown of a perennial taproot, densely leafy at base, 
viscid, 4 to 10 in. high; basal leaves setaceous or needle-like, ciliolate-serrate 
near the base, % to % or 2 in. long; cauline leaves reduced to distant bracts 
2 or 3 lines long; flowers congested in a head or close cluster, sessile or on 
pedicels 1 to 2 lines long; sepals broadly ovate, acute; petals oblong, 2 lines 
long, considerably exceeding the sepals.—High montane, 6000 to 10,000 ft.: 
Sierra Nevada from Tulare Co. n. to Modoc Co.; North Coast Ranges from 
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Lake Co. to Siskiyou Co.; n. to Wash., e. to Col. Var. suffrutescens Bob. 
Eoot-crown woody; stem leaves less reduced; flowers umbellate with pedi¬ 
cels 2 to 4 lines long.—With the species in Cal. and passing into it. 

6. A. aculeata Wats. Flowering branches erect, 4 to 6 in. high, nearly 
naked; branches of the root-crown many, short, densely leafy at summit, 
forming a dense mat, only a few of them giving rise to flowering branches; 
herbage minutely glandular; foliage very glaucous; leaves subulate, pungent, 
4 to 8 lines long; flowers in a rather close mostly few-flowered cyme; sepals 
ovate, 2 lines long, acute, the petals iy2 times as long.—Argus Mts., Inyo 
Co.; e. to Utah, n. to Ore. 

7. A. macradenia Wats. Flowering stems erect, often swollen at the 
joints, 8 to 15 in. high, arising from a woody branching crown 1 to 4 in. high 
and ending above in a loosely branched cymose inflorescence; herbage gla¬ 
brous, rarely a little viscid; leaves acerose or subulate, obscurely ciliate at 
base, % to 21/? in. long, the cauline little or not at all reduced and the basal 
rarely dense or congested; pedicels 4 to 14 lines long; sepals ovate, very 
acute, 2y2 to 3 lines long, the petals equaling or commonly 1 or iy2 lines 
longer than the sepals; filaments of stamens opposite sepals with glands at 
base/—Eanges bordering the deserts, chiefly on the desert slopes, 4000 to 
7000 ft.: Santa Eosa Mts.; San Bernardino Mts.; San Gabriel Mts.; s. Sierra 
Nevada; e. to Utah and Ariz. 

8. A. capillaris Poir. Flowering stems very slender, bright green and 
viscid, branching, 2 to 8 in. high, numerous from a matted base of short 
branches crowning a perennial taproot; leaves chiefly basal, subulate, 4 to 
6 lines long, or as much as 1y± in. long, the cauline few, distant, reduced; 
inflorescence loosely cymose, the flowers on pedicels 2 to 5 lines long; petals 
elliptic-obovate or oblong, obtuse, exceeding the elliptic acute sepals.— 
Granite domes and ridges, 6000 to 10,000 ft.: San Bernardino Mts.; Sierra 
Nevada from Fresno Co. to Sierra Co.; e. to Utah, n. to B. C.; Asia. Var. 
ursina Eob. More condensed and regularly branched; leaves 2 to 3 lines 
long; sepals blunter, nearly as long as the petals.—Bear Valley, San Ber¬ 
nardino Mts. 

Sect. 3. Alsine.—Seeds without a strophiole; capsule valves entire. 

9. A. paludicola Eob. Glabrous flaccid 
perennial, the stems procumbent, root¬ 
ing at the lower joints, sulcate, shining, 
leafy throughout, 1 to 21/> ft. long or 
when growing amongst tules or other 
plants to 5 ft. long; branches few, very 
long; leaves linear or linear-lanceolate, 
tliickish, acute, % to 2% in. long, 
slightly connate at base; peduncles soli¬ 
tary in the axils, 1 to 2 in. long, spread¬ 
ing or somewhat deflexed; sepals ellip¬ 
tic, nerveless, herbaceous, 1x/2 to 2 lines 
long, about half the length of the obo- 
vate petals; capsule oblong, shorter 
than the calyx. — Swamps, rarely col¬ 
lected: Santa Ana Eiver near San Ber¬ 
nardino; Los Angeles; San Francisco; 
n. to Wash. The angled stems are very 
noteworthy. 

10. A. douglasii Fenzl. Fig. 362. An¬ 
nual, nearly glabrous, sometimes mi¬ 
nutely glandular-pilose; stems much 
branched, 2 to 8 in. high, developing a 
loosely cymose inflorescence; leaves fili¬ 
form, 3 to 5 lines long or the lowermost 
longer; pedicels filiform, 3 or mostly 7 
to 13 lines long; flowers numerous; 

362. Arenaria douglasii Fenzl.; a, habit 
x 1; b, stamen x 5; c, stamen with 

gland x 5. 
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sepals oblong-ovate, narrowly thin-margined, 1 to 1% lines long; petals 
obovate or roundish, conspicuous, y2 again as long as the sepals; filaments 
opposite the sepals bearing a yellow bidentate gland at base; capsule sub- 
globose; seeds large, smooth, compressed-reniform, acutely margined.— 
Sterile soil of hillsides or mesas, 100 to 4000 ft.: coastal S. Cal.; n. through 
the Coast Eanges and Sierra Nevada to Siskiyou Co. Apr.-May. 

11. A. californica Brew. Stems delicate and filiform, diffusely branching 
from the base, 1 to 4 in. high, the flowers loosely cymose on pedicels 3 to 8 
lines long; herbage glabrous; leaves lanceolate, obtuse, very short, slightly 
fieshy, 1 to 2 lines long; sepals oblong-ovate, iy2 lines long, the petals oblong, 
1% times as long; filaments without glands at base, those opposite sepals 
arising from a minute lobe of the glandular disk; seeds small, finely rough¬ 
ened.—Gravelly hillslopes or disintegrating rock outcroppings, 100 to 2000 
ft.: Coast Ranges from Mt. Hamilton to Mendocino Co.; Sierra Nevada from 
Eldorado Co. to Butte Co.; n. to southern Ore. Apr.-May. 

12. A. pusilla Wats. Stems simple or several from the base, capillary, 1 
to 2 in. high; leaves lanceolate, 1 to 2 lines long; sepals ovate-lanceolate, 
acute, 1 line long; petals lanceolate or narrowly ovate, nearly transparent, 
shorter than the sepals, or more minute, or none; stamens 3, rarely 4 or 5; 
capsule scarcely equaling the calyx; seeds smooth.—Dry pine woods, Hum¬ 
boldt and Siskiyou Cos.; n. to Wash. Appears like a reduced form of A. 
californica. 

13. A. propinqua Rich. Tufted, 1 to 3 in. high, with numerous filiform 
stems mostly leafy at base and ending above in a rather strict 1 to 4- 
flowered cluster; herbage glandular-puberulent; leaves linear-subulate, iy2 
to 2y2 lines long; flowers small; sepals ovate to ovate-lanceolate, acute, 1 to 
1 y2 lines long, strongly 3-nerved on the back, larger than the petals.—High 
montane, 8000 ft.: Siskiyou Co.; n. to arctic Am. 

14. A. nuttallii Pax. Stems prostrate or ascending, many from the crown 
of a perennial taproot, more or less matted, giving rise to erect flowering 
branches which are commonly densely leafy at base; herbage glandular- 
puberulent; leaves subulate, rigid, pungent, 3 to 5 lines long; flowers rather 
loosely and divergently cymose, on pedicels 3 to 6 lines long; sepals lance¬ 
olate, or oblong-lanceolate, very acute, 2 to 2y2 lines long, equaling or ex¬ 
ceeding the petals.—Lassen Peak and Mt. Eddy; n. to Ore. and Mont. Var. 
gracilis Rob. Plant more compact and regular; sepals lanceolate-subulate, 
acuminate or shortly awn-tipped, 2y2 to 3 lines long, the midnerve on the 
back very strong; petals oval or oblong-ovate, acute or acuminate, much 
shorter than the sepals.—Decomposed granite, 9000 to 12,000 ft.: Sierra 
Nevada from Yosemite Park to Farewell Gap; San Bernardino and San 
Gabriel mountains. Passing into the typical form. Yar. gregaria Jepson. 
Flowering stems numerous, 3 to 5 in. high, ending above in a cymose panicle, 
leafy-imbricated at base and borne on ascending or creeping stems arising 
from the crown of a taproot; herbage purplish or green, clammy or softly 
viscid-pubescent; leaves subulate, 3 to 5 lines long, blunt; flowers more or 
less clustered in a many-flowered panicle, 1 to %y2 in. high, the pedicels y> 
to 2 (or 3) lines long; sepals often purplish, oblong-ovate or -lanceolate, 
shortly acute or acuminate, 2 to 2y2 lines long, commonly exceeded by the 
oblong-lanceolate or narrowly obovate petals.—Rocky ridges, 4000 to 7000 
ft., North Coast Ranges from Snow Mt. to w. Siskiyou Co. July. Intergrad¬ 
ing to the species. 

5. SPERGULARIA J. & C. Presl. Sand Spurrey 

Low herbs, usually of alkaline plains, borders of salt marshes, or maritime. 
Leaves linear or subulate-filiform, semi-terete, with scarious stipules. Flow¬ 
ers cymose or racemose, the pedicels at length spreading or deflexed. Sepals 5. 
Petals 5, purplish or white, entire. Stamens commonly 10. Style 3, rarely 5. 
Capsule 3-valved. Seeds often wing-margined. Embryo annular. (Derivative 
of Spergula.) 
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Perennials. 
Erect or ascending, more or less succulent, with fusiform fleshy roots; saline or sea- 

coast habitats.1. S. macrotheca. 
Prostrate, not obviously succulent; roots fibrous, not fleshy-fusiform. 

Stems long and somewhat straggling, from a matted or tufted center, flowering 
from the middle to the ends of the branches.2. S. ruhra. 

Plants matted; flowering mostly at the ends of the branches. . . .3. S. clevelandii. 
Annuals, quite erect or ascending. 

Herbage more or less pubescent; saline habitats. 
Capsules slightly longer than the sepals; petals 5, nearly equaling the sepals. . . . 

4. S. salina. 
Capsules nearly twice as long as the sepals; petals 3 to 5, V2 to % as long as 

the sepals.5. S. tenuis. 
Herbage glabrous; flowers V2 to 1 line long; dried ponds.6. S. platensis. 

1. S. macrotheca (Hornem.) Heynh. Stems stout, 7 to 12 in. high, erect or 
ascending from the short, often branched, woody crown of a very thick and 
fleshy taproot; herbage deep green and viscid-pubescent throughout, rarely 
subglabrous; leaves narrowly linear, 1 to l1/^ in- long; flowers in terminal 
cymes, their branches often racemose; pedicels 2 to 7 lines long; sepals 3 to 
4 lines long, scarious-margined; petals as long, pink; capsule equaling or a 
little exceeding the calyx; seeds with or without a wing, even in the same 
capsule.—Sandy borders of salt marshes, coast region of Cal. Yar. leucantha 
Rob. Glabrous, especially below, or more lightly pubescent; inflorescence 
looser; flowers commonly white.—Alkaline plains of the interior valleys: 
Sacramento, San Joaquin and Livermore valleys; s. to S. Cal. May-June. 
Yar. sCARidSA (Britt.) Rob. Herbage pale, glandular-pubescent or almost 
glabrous; stipules ovate, acuminate, 4 to 5 lines long, conspicuously silvery- 
searious; flowers scattered and on pedicels 3 to 7 lines long or less, or in 
reduced terminal cymes.—Sea-bluffs, Sail Francisco to Monterey. Var. 
talinum Jepson. Slightly woody at base; internodes very short (2 to 5 
fines mostly), the stems densely clothed with leaves; herbage heavily glan¬ 
dular-pubescent or nearly glabrous; cyme shortly peduncled.—San Cle¬ 
mente Isl. 

2. S. rubra (L.) J. & C. Presl. var. perennans (Kindb.) Rob. Stems pros¬ 
trate, 4 to 9 in. long, slender and wiry, many from a densely tufted base, 
branching little, flowering from about the middle; herbage comparatively 
glabrous; leaves narrowly linear, 1^4 to 5 lines long; stipules ovate, silvery - 
scarious, 2 lines long, very conspicuous; pedicels slender, 2 to 3 (or 5) lines 
long; sepals oblong, acute, 1% to 2 lines long; petals red or reddish, about 
equaling the sepals; capsule not exceeding the calyx; seeds with a marginal 
elevation.—Beaten paths and by roadsides, cent, and n. Cal. Introduced 
from Eur. and spreading gradually. May. 

3. S. clevelandii (Greene) Rob. Perennial, the prostrate stems forming 
deep green mats 5 to 13 in. broad; herbage viscid-glandular; leaves filiform, 
conspicuously fascicled in the axils, ascending, 6 to 9 lines long, all longer 
than the internodes; flowers in terminal cymes; sepals oblong, acute, 2 lines 
long; corolla white, about equaling the calyx; seeds winged or not winged, 
even in the same pod.—Sandy soil near the ocean: San Diego and San 
Francisco Cos. 

4. S. salina J. & C. Presl. Stems branching, erect, or sometimes diffuse 
and prostrate, 3 to 8 in. long; herbage somewhat fleshy, nearly glabrous or 
lightly pubescent; leaves narrowly linear, % to 1% in. long, commonly 
shorter than the internodes; flowers in terminal cymes, the branches often 
racemose; pedicels leafy-bracted or the upper bractless, not exceeding the 
capsules; sepals oblong-ovate, obtusish, scarious-margined, 2 lines long, the 
petals nearly as long; capsule slightly longer than the calyx.—Alkaline plains 
of the Sacramento and San Joaquin valleys, w. to the salt marshes near 
the coast, and s. to S. Cal.; n. Atlantic coast; Eur. May-Aug. Var. s6rdida 
(Greene) Jepson. Leaves dark with a heavy glandular indument; branches 
of the cymes secund, rather dense.—Marshes about San Francisco Bay. 

5. S. tenuis (Greene) Rob. Annual; stems diehotomously and copiously 
branched from the base, erect or diffuse, 3 to 5 in. high, the branches slender 
and internodes long; herbage scarcely fleshy, lightly viscid-puberulent; 
leaves linear-filiform, 4 to 7 lines long, shorter than the internodes; flowers 
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% to 1 line long, in terminal cymes, numerous, short-pediceled, the upper¬ 
most sessile in close clusters; sepals oblong-ovate; stamens 2 to 5; capsule 
twice as long as the fruiting sepals or nearly.—Saline plains, Sacramento 
Valley. 

6. S. platensis (Cambess.) Fenzl. Annual; stems numerous, nearly filiform, 
branching, iy2 to Sy2 in. high; herbage glabrous; leaves linear-filiform, 3 to 
8 lines long, mostly shorter than the internodes; upper leaves much reduced, 
not exceeding the scarious stipules; flowers in terminal cymes, the branches 
somewhat racemose; pedicels 1 to 2 lines long; flowers % to 1 line long; 
petals 1 to 3 and minute, or lacking; capsule somewhat exceeding the sepals. 
—Dried ponds, S. Cal.; e. to Tex.; Brazil. 

6. SPERGULA L. Spurrey 

Annual. Leaves narrowly linear or subterete, apparently in whorls, but 
really opposite, several others of their own size being crowded in the axils; 
stipules small and scarious. Flowers symmetrical. Sepals 5. Petals 5, white, 
entire. Stamens 10, occasionally 5. Styles 5, alternate with the sepals. Cap¬ 
sule 5-valved, the valves entire, opposite the sepals. Embryo spirally an¬ 
nular. (Latin spargere, to scatter, in reference to the dispersion of the 
seeds.) 

1. S. arvensis L. Corn Spurrey. Diffusely branching from the base, the 
stems 1 to 2 ft. long; pubescence of short spreading glandular hairs; leaves 
slightly fleshy, % to 1% in. long, numerous in rather remote whorls; flowers 
white, 4 lines broad, in a cymose panicle with strongly divergent branches 
turned abruptly downward after flowering; petals ovate.—Fields and 
orchards near the coast, rarely in the interior; introduced European weed. 
Readily eaten by cattle and said to increase the flow of milk. The flowers 
open only of afternoon. 

7. POLYCARPON L. 

Low much-branched annuals with numerous flat leaves, small scarious stip¬ 
ules and very small flowers in cymes. Sepals 5, more or less carinate, scarious- 
margined. Petals 5, hyaline, shorter than the sepals. Stamens 3 to 5. Style 
1, very short, 3-cleft or the stigma 3-lobed. Capsule 3-valved. Seeds several. 
Embryo little curved. (Greek polus, many, and karpos, fruit, in reference 
to the numerous pods.) 

Leaves in 4s or opposite; inflorescence leafless.1. P. tetraphyllum. 
Leaves opposite; inflorescence more or less leafy.2. P. depressum. 

1. P. tetraphyllum L. Stems diffuse or prostrate, 2 to 5 in. long; herb¬ 
age glabrous or nearly so; leaves in 4s or opposite, oblong or obovate, short- 
petioled, 2 to 6 lines long; cyme leafless, many-flowered, dense, the flowers 
1 line long, short pediceled; sepals green or purplish, strongly keeled, apicu- 
late-hooded; style slender, % as long as the ovary; stigma 3-lobed; capsule 
nearly equaling the calyx.—Beaten gravelly places in the valleys: St. 
Helena; Vallejo; Berkeley; Santa Barbara; native of Eur. July-Aug. 

2. P. depressum Nutt. Plants prostrate, 1 to 3 in. broad with slender 
stems; leaves spatulate, varying to obovate, obtuse or acute, % to 2 lines 
long; flowers y2 as large as in the preceding; sepals not keeled or scarcely so, 
about y2 line long; petals white, membranous, linear, y2 as long as the 
sepals; style very short, 3-cleft.—Mesas and foothills, 100 to 2000 ft.: coastal 
S. Cal.; Monterey Co. 

8. LOEFLINGIA L. 

Low rigid annuals, dichotomously branched from the base, with subulate 
leaves and setaceous stipules. Flowers small, sessile in the axils. Sepals 
acuminate or awn-tipped, the outer with a tooth on each side. Petals 3 to 
5, minute or none. Stamens 3 to 5. Style 1, very short or none; stigmas 3. 
Capsule 3-valved, several-seeded. (Peter Loefling, Swedish traveler of the 
18th century.) 

Sepals recurved; style very short but present.1. L. squarrosa. 
Sepals straight; style none.2. L. pusilla. 
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1. L. squarrosa Nutt. Stems diffusely branched from base, 2 to 5 in. high; 
herbage glandular-pubescent; leaves cuspidate, squarrose-spreading, 2 to 3 
lines long; petals very minute; sepals rather strongly recurved and squar- 
rose; capsule shorter than the sepals.—Valleys, 100 to 200 ft.: coastal S. 
Cal. n. to the San Joaquin and Sacramento valleys. 

2. L. pusilla Curran. Much like no. 1 but more delicate; stems spreading. 
2 to 3 in. long; sepals narrowly lanceolate, abruptly acute, entire, neither 
rigid nor squarrose; petals none; stamens 3; capsule as long as the sepals.— 
Tehachapi Mts., 4000 ft. 

9. herniAria l. 

Ours a very small annual, with minute scarious stipules. Flowers minute, 
green, in clusters, crowded, sessile. Sepals 5 or 4, united at base. Petals 
setaceous and minute, or none. Stamens 2 to 5, inserted on the calyx base. 
Style very short, 2-cleft or -parted. Fruit a 1-seeded indehiscent achene, 
with a thin pericarp, inclosed in the calyx. (Latin hernia, a rupture, which 
one species was thought to cure.) 

1. H. cinerea DC. Tiny erect plants, 1 to 2 y2 in. high, or sometimes 
forming prostrate mats 3 to 14 in. broad, the branches bearing 2-ranked 
branchlets; herbage hispidulous; leaves oblong-oblanceolate, 1*4 to 2^ lines 
long; flowers in all the axils, even the lowest; calyx y% line long, very hispid. 
—Foothills on either side of the lower San Joaquin Valley; nat. from Eur. 

10. PENTACAENA Bartl. 

Tufted perennials with subulate pungent leaves and silvery hyaline stip¬ 
ules. Flowers sessile, clustered in the axils. Sepals 5, almost distinct, very 
unequal, hooded, the 3 outer larger, and with a stout divergent terminal spine, 
the 2 inner smaller and with a shorter spine. Petals minute, scale-like. 
Stamens 3 to 5, inserted at the base of the sepals. Style very short, bifid. 
Utricle inclosed in the rigid persistent calyx. (Greek pente, five, and akaina, 
a thorn, the five sepals spine-tipped.) 

1. P. ramosissima H. & A. Sand Mat. Stems prostrate, forming dense 
mats 5 to 18 in. broad, pubescent; leaves crowded on the stems, 2 to 4 lines 
long, the stipules % or sometimes nearly as long; calyx 1 y2 to 2 lines long; 
sepals hairy or woolly below the divergent spinose apex; utricle apiculate.— 
Sand-dunes or sandy soil along the entire Cal. coast; n. to Wash., s. to 
Mex.; Chile. 

11. PARONYCHIA L. Whitlow -WORT 

Prostrate tufted perennial, with scarious stipules and clustered axillary 
flowers. Sepals 5, almost distinct, equal, linear or oblong, concave or cucul- 
late under the apex, the very tip furnished with a short bristle or cusp. Petals 
filament-like, or minute teeth, or none. Stamens 5, inserted on the base of 
the sepals. Ovary 1-ovuled. Style deeply 2-parted. Fruit a utricle inclosed 
in the persistent calyx, at length bursting longitudinally. (Greek paronuchia, 
a whitlow or felon, the name applied to an herb used as a remedy.) 

1. P. franciscana Eastw. Stems 4 to 12 in. long, tough, the internodes 
very short (only 1 to 2 lines long at base); leaves oblanceolate, acute, cus¬ 
pidate, 2 to 4 lines long, much crowded on the branches and branchlets, 
especially towards the ends; stipules hyaline; flowers 1 line long, obviously 
pediceled, 3 or 4 in the axils.—Grassy hilltops near the ocean: San Fran¬ 
cisco Co. to Sonoma Co.; nat. from Chile. 

12. ACHYRONYCHIA T. & G. 

Glabrous plants with spatulate leaves and large hyaline stipules. Leaves 
of the opposite pairs unequal. Flowers bright silvery-white by reason of 
the scarious calyx-lobes, borne in dense axillary cymose clusters. Calyx-lobes 
5. Petals none. Stamens 10 to 15, only 1 to 5 anther-bearing. Style bifid, in¬ 
cluded. Utricle thin, included in the calyx. (Greek achuron, chaff, and onyx, 
onychos, a finger nail, in reference to the thin shining calyx-lobes.) 
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1. A. cooperi T. & G. Fig. 363. Stems 
2 to 5 in. long, slender, prostrate, radiating 
from the crown of an annual root; leaves 
spatulate, 1% to 9 lines long; flowers 1 
line long, in conspicuous dense axillary 
cymes; calyx-lobes scarious, their lower 
third fleshy-herbaceous like the urn-shaped 
calyx-tube. — Sandy washes and valleys. 
Mohave and Colorado deserts. May. 

13. SCOPULOPHILA Jones 

Perennial with erect stems and linear 
leaves. Stems arising from a woody root 
crown crowded with scales and lacerate- 
fringed stipules. Flowers sessile in small 
axillary 1 to 3-flowered clusters. Calyx 
tube % to % as long as the lobes, the 5 
lobes membranous with a central lance¬ 
olate green spot. Stamens 10, 5 fertile, the 
5 lanceolate staminodes petaloid, each 
bearing at base a circular red scale. Style 

long but not exserted, 3-cleft. Fruit unknown. (Greek skopelos, a rocky 
peak, and phileo, to be fond of. The plants growing in rocky places in 
the desert.) 

1. S. rixfordii (Bdg.) M. & J. Fig. 364. Stems several, branching, strict, 
3 to 5 in. high; leaves 2 to 4 lines long; calyx iy2 lines long, the staminodes 
as long as the calyx-lobes.—Pocky places, 4500 to 6000 ft.: Owens Valley; 
e. to southern Nev. (Eremolithia rixfordii 
Jepson.) 

14. SCLERANTHUS L. Knawel 

Indifferent annuals with subulate leaves and 
no stipules. Flowers small, greenish, clustered. 
Petals none. Calyx deeply 5-lobed, the cup-like 
tube indurated and inclosing the utricle. Sta¬ 
mens 10 or 5. Ovary 1-ovuled. Styles 2, distinct. 
(Greek scleros, hard, and anthos, flower, refer¬ 
ring to the hardened calyx-tube.) 

1. S. annuus L. German Knotgrass. Stems 
much branched, spreading, 2 to 3 in. long; flow¬ 
ers 1 to iy2 lines long, sessile in the forks; 
calyx 1^4 lines long, its lobes narrowly scarious- 
margined.—Placerville; introd. from Eur. 

15. VACCARIA Medic. 

Glabrous glaucous annual with sessile leaves 
and showy red flowers in a broad loose flat-- 
topped corymb. Calyx synsepalous, ovate, with 
5 prominent angles. Petals 5, clawed, not ap- 
pendaged. Stamens 10. Styles 2. Ovary 1- 
celled but with rudimentary partitions at base. 
Capsule ovate, dehiscent at apex by 4 short 
teeth. (Latin vacca, cow, some species used 
for fodder.) 

1. V. vulgaris Host. Cow-herb. Strictly 
erect, dichotomously branching above, 2 to 3 
ft. high; leaves ovate or the upper lanceolate, 
3 to 4 in. long with cordate-clasping base; 
flowers 7 to 9 lines long; petals red, the blade 
obcordate and claw linear.—Grain-field weed: 
Dulzura, San Diego Co.; San Bernardino Val- 

364. Scopulophila rixfordii 
M. & J.; a, habit x V2 ; b, fl. 

spread open x 8. 

a 

363. Achyronychia cooperi T. & Gr.; 
a, habit x £6 ; b, fl. x 6; c, calyx 

spread open x 6. 
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ley; Sonoma; College City; Lundy, Mono Co.; Plumas Co.; Honey Lake 
Valley; Jess Valley and Lake City, Modoc Co.; nat. from Eur. 

16. SAPONARIA L. Soapwort 

Ours a stout perennial. Flowers white, in corymbed clusters. Calyx cylin- 
dric. Petals with a crest of 2 subulate teeth. Otherwise similar to Vaccaria. 
(Latin sapo, soap, the mucilaginous juice with saponaceous qualities.) 

1. S. officinalis L. Bouncing Bet. Erect, 2 to 3 ft. high, glabrous,- leaves 
ovate, acute, 3 to 4 in. long; blade of petals cuneate-obovate, notched at 
apex, 6 to 7 lines long.—Escaped garden plant: Sacramento River canon 
(Delta and Castella); e. of South Fork Peak, Lassen Co.; native of Eur. 

17. VELEZIA Loefl. 

Annuals with tough dichotomous stems and sparse foliage. Flowers pink, 
solitary in the axils of the subulate leaves, or in clusters of 2 or 3, divari¬ 
cately divergent from the stem, borne on short peduncles or sessile. Calyx 
slender, elongated-cylindric, 15-ribbed, sharply 5-toothed. Petals small, with 
minute filiform crests, the blade in ours notched. Stamens 5. Styles 2. 
Capsule slender, terete, 4-valved at the summit. (Cristobal Velez, friend of 
Loefling.) 

1. V. rigida L. Stems slender, trailing, 4 to 8 in. long, in age readily 
breaking up at the joints; herbage glandular-puberulent; leaves subulate, 2 
to 6 lines long; blade of petals 1 line long; capsule sheathed by the calyx, 
6 to 7 lines long; seeds laterally meniscoid.—Dry foothills: La Grange. 
Stanislaus Co.; Hupa, Humboldt Co.; introduced from s. Eur. 

18. SILENE L. Catch-fly. Campion 

Annual or perennial herbs, more or less viscid and mostly large-dowered. 
Calyx tubular or inflated, 5-toothed. Petals 5, with long claws, these some¬ 
times with auricles at summit; junction of the claw and blade commonly 
furnished with 2 scales; blades spreading, entire, or more commonly cleft 
or laciniate. Stamens 10. Styles 3, rarely 4. Capsule opening by 3 or 6 
teeth at apex. (Greek sialon, saliva, the stems and other parts being viscid.) 

A. Annuals. 

Calyx-ribs conspicuous, about 20-nerved.1 S. multinervia. 
Calyx 10-nerved, the nerves sometimes weak or obscure. 

Internodes not glandular; flowers in one-sided racemes.2. S. gallica. 
Upper internodes with a glandular black band; flowers in cymes or panicles. 

3. S. antirrhina. 
B. Perennials. 

1. Flowers large, mostly % to 2 in. broad (except no. 7); petals 4 to 6-cleft; stems leafy. 

Corolla crimson; mostly low altitudes. 
Plants 2 to 5 ft. high; corolla V2 to % in. broad.4. S. laciniata. 
Plants mostly % to 1 ft. high; corolla 1 to l1/^ in. broad.5. S. californica. 

Corolla white, yellowish or pink; plants mostly 3 to 7 in. high. 
Herbage grayish; corolla much exserted; north coast.6. S. hookeri. 
Herbage dull or yellowish green; corolla scarcely exserted; high montane, S. Cal... 

7. S. parishii. 

2. Flowers smaller, mostly 3 to 6 (or 10) lines broad. 

Flowers solitary in the upper axils or terminal, the stems very leafy throughout. 
Calyx broadly turbinate-campanulate; flowers nodding on deflexed pedicels; petals 

4 to 6-cleft.8. S. campanulata. 
Calyx broadly oblong; flowers erect; petals notched, the lobes divergent. 

9. S. menziesii. 
Flowers mostly scattered in a naked panicle or rarely solitary; stems mostly leafy at base 

or on lower part. 
Flowers nodding or mostly so; stamens and style long-exserted. 

Petals 4-cleft.10. S. lemmonii. 
Petals 2-cleft.11. S. bridgesii. 

Flowers erect or mainly so; stamens and style included or little exserted. 
Mostly of middle altitudes or on the sea coast. 

Calyx campanulate, cleft to the middle or nearly, about y2 as long as the 
corolla; petals 4-toothed; scales none.12. S. aptera. 

Calyx toothed at summit, its teeth relatively short; scales present. 
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Calyx narrowly cylindric. 
Auricles none or feebly developed; scales long-lanceolate, entire. 

Petals 4-cleft; capsule long-stiped.13. S. occidentalis. 
Petals 2-cleft; capsule sessile.14. S. pectinata. 

Auricles present; scales various; capsule stiped. 
Petals 4-cleft; scales laciniate or fimbriate. 

Ovary with minute valvular cap; claws glabrous; leaves 
mostly 2 to 6 lines broad.15. S. montana. 

Ovary with conspicuous valvular cap % as long as the 
ovary; claws wooly; leaves mostly % to 1 
line broad.16. S. bernardina. 

Petals 2-cleft; scales entire or toothed, not fimbriate; claws 
woolly.17. S. verecunda. 

Calyx oblong-campanulate; petals unequally 4-cleft; claws glabrous; 
sea coast.18. S. grandis. 

High montane, mostly above timber line; calyx broadly cylindric or oblong- 
campanulate. 

Stems from a loosely branched crown.19. S. douglasii. 
Stems caespitose. 

Leaves 2 to 3 lines broad.20. S. grayi. 
Leaves mostly 1 line broad.21. S. watsonii. 

1. S. multinervia Wats. Annual; stems erect, simple or branching from 
the base, 7 to 16 in. high; herbage pubescent throughout, viscid-glandular 
above; leaves linear to lanceolate, 1 to 2 in, long; flowers short-pediceled 
in close terminal clusters on the unequal branches of the cymosely forked 
inflorescence, or on mostly long (3 to 15 lines) pedicels in the forks; calyx 
ovate, broadly so in fruit, 3 to 4 lines long, about 20-ribbed, the ribs strong 
and equally prominent; petal blades small, pink, 2-cleft with obtuse lobes, 
without scales, not exceeding the subulate spreading calyx-teeth or very 
little; claws without auricles; capsule nearly sessile, ovate.—Coast region, 
Marin Co. to Santa Barbara Co. and the Santa Barbara Isis. 

2. S. gallica L. Windmill Pink. Erect, simple to freely branched, 10 to 
15 in. high, hirsute or hispidulous with spreading hairs; leaves spatulate- 
obovate, 1 to l1/^ in. long; flowers in a mostly 1-sided raceme on very short 
(1 to 2 lines long) pedicels; corolla white or flesh-color, 3 to 4% lines broad; 
petal blades obovate and entire, the scales small; ovary almost completely 
3-celled.—Weed everywhere in fields and along roadsides, the only common 
pink; nat. from Eur. The petals are commonly twisted one-fourth round or 
nearly so, thus resembling the fans of a turbine windmill. Flowers not 
withering early in the morning. Apr.-May. 

3. S. antirrhina L. Sleepy Catchfly. Stems erect, slender, sparingly 
branched, 1 to 2 y2 ft. high; herbage minutely puberulent below, mainly 
glabrous above, the upper internodes with a blacK glandular band at the 
middle; leaves oblong-lanceolate or linear. 1 to 2 in. long; inflorescence 
paniculate; pedicels 3 to 6 lines long, filiform; flowers small; petals pink or 
red, emarginate, the blade 1 line long; scales minute; capsule ovoid, 3 lines 
long.—Sandy soil, almost throughout Cal., but nowhere common. 

4. S. laciniata Cav. Stems branching 
from the base, stiffly erect or climbing 
amongst bushes, knotty below, 2 to 5 ft. 
high; herbage finely scabrous-puberulent 
and a little glandular; leaves elongated and 
narrowly lanceolate, or linear-lanceolate, 
and acute, sometimes varying to obovate, 
2 to 6 in. long, narrowed to a sessile base; 
flowers terminal on the branches of a 
naked panicle, sometimes in clusters, crim¬ 
son, % to % (or 1) in. broad; calyx cylin¬ 
dric, 8 to 9 lines long, its obtuse teeth 1 
line long; petals narrow, deeply 4-cleft into 
lanceolate divisions; scales erect, denticu¬ 
late; capsule oblong, usually exserted at 
maturity. — Foothills, 500 to 5300 ft.: 
coastal S. Cal., n. to San Luis Obispo Co.; 
e. to N. Mex., s. to Mex. 

365. Silene californica Dur.; 
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5. S. californica Dur. Indian Pink. Fig. 365. Stems 1 or several, erect 
or half-erect, very leafy, % to 1 ft. high or reclining amongst bushes and 
up to 3% ft. high; herbage puberulent and more or less glandular; leaves 
elliptic-ovate or ovate to oblanceolate, more or less abruptly acuminate, 1 
to 3y>2 in- long; pedicels y2 to 1 y> in. long; calyx oblong, soon turbinate- or 
obovate-distended, 7 to 11 lines long, its teeth lanceolate; corolla crimson, 
1 to l1/^ in. broad; petals deeply 4-cleft, the middle segments the longer, 
all the segments toothed, or the lateral entire or rarely all entire; scales 2 to 
4, conspicuous, incur red; capsule obovoid, 6 to 8 lines long, not exceeding the 
broad calyx; seeds regularly papillate, the papillae with a depression in the 
center.—Open woods of canons: Tehachapi Range; Sierra Nevada from 
Tulare Co. to Shasta Co., 2000 to 5000 ft.; Coast Ranges from Santa Cruz 
Co. to Del Norte Co., 800 to 2000 ft.; n. to southwestern Ore. The most 
widely distributed native Silene in cent, and n. Cal. 

6. S. hookeri Nutt. Stems several, 3 to 5 in. high, erect or decumbent, 
arising from slender rootstocks derived from the crown of a perennial tap¬ 
root; herbage grayish pubescent or glabrate; leaves obovate to oblanceolate, 
attenuate at base, acute at apex, 1 to 2 in. long; flowers few, solitary in 
the upper axils, or often only a single terminal one; calyx at first clavate- 
tubular, 8 to 10 lines long, 1% to 2 lines broad, its lanceolate teeth % as 
long as the tube; calyx in age strongly turbinate, becoming 4 lines broad; 
corolla white or pink, 1 to 2 in. broad; petals deeply slashed into 4 laciniate 
or linear entire or cleft lobes; scales conspicuous, only the very tips free, 
entire or notched; capsule globose-ovate.—Open woodlands: Mendocino Co. 
and n. to western Ore. May-June. 

7. S. parishii Wats. Stems several from the slender branching crown of 
a fleshy taproot, 4 to 7 or 10 in. high; herbage including the calyx densely 
pubescent; leaves narrowly or sometimes broadly lanceolate to oblanceolate, 
acuminate, % to 1% in. long; flowers in terminal 1 to 4-flowered clusters; 
calyx yellowish, broadly cylindric, 8 to 11 lines long, the lanceolate teeth 
2 to 3 lines long; corolla white or lemon-yellow, little exserted from the calyx, 
about 5 to 7 lines broad, the blades of the petals cut nearly to base into 
about 4 narrowly lanceolate or subulate segments, with a supplementary 
tooth on each side at base; seeds with a double marginal crest of flattened 
tubercules.—Among rocks or in loose granitic soil in pine forest, 8000 to 
11,000 ft., chiefly north slope: San Gabriel Mts.; San Bernardino Mts.; 
San Jacinto Mts. 

8. S. campanulata Wats. Stems erect, leafy, many from the thick crown 
of a perennial taproot, 9 to 11 in. high; herbage green, finely glandular- 

puberulent; leaves oblanceolate to ovate, acute to 
acuminate, sessile, % to 1 in. long; flowers race¬ 
mose, on deflexed pedicels 3 to 4 lines long; calyx 
broadly campanulate, 4 to 6 lines long, its broad 
rounded teeth % to y2 as long as the tube; petals 
greenish white or flesh-tinted, 4 to 6-cleft into 
linear lobes, the lobes 2-cleft at apex; auricles 
broad; scales well developed, several cleft and 
toothed. — Northern Mendocino Co. to western 
Siskiyou Co. Var. gr^enei Wats. Finely and 
often rather densely pubescent to glabrous, but 
not at all or scarcely glandular.—Western Siski¬ 
you Co. Var. petr6phila Jepson. Stems and 
leaves puberulent, not glandular, glaucous; leaves 
ovate; petals pale yellow.—Salmon Summit, sw 
Siskiyou Co. 

9. S. menziesii Hook. Stems slender, erect, 
very leafy, 3 to 11 in. high, arising from slender 
branching rootstocks derived from a perennial 
root; herbage puberulent; leaves obovate to ob¬ 
lanceolate, tapering to base, acute or short- 
acuminate at apex, y> to iy2 in. long; flowers 
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few in the axils of the reduced upper leaves, on pedicels 4 to 6 (or 15) lines 
long; calyx oblong, 2 to 3 lines long; corolla 3 to 4 lines broad; petals nar¬ 
rowly fan-shaped, deeply and broadly notched, with or without small lateral 
teeth; claws without scales or with small ones.—Montane, 3000 to 9000 ft.: 
San Bernardino Mts.; Sierra Nevada from Tulare Co. n. to Modoc Co., 
thence w. to Humboldt Co.; n. to Brit. Am., e. to Mo. 

10. S. lemmonil Wats. Fig. 366. Stems slender, erect, very leafy at base. 
8 to 14 in. high, arising from the slender branched rootstocks crowning a 
deep-seated taproot; herbage puberulent and somewhat glandular; basal 
leaves narrowly obovate, acute, narrowed at base, % to 1% in. long; stem 
leaves similar or linear or lanceolate, the upper remote and much reduced; 
flowers nodding, in a narrow few-flowered panicle; calyx 3 to 3% lines long, 
oblong (soon turbinate-distended by the ovoid capsule), scarious, with 10 
green nerves, the alternate ones ending in the short rounded teeth; corolla 
dull or pale yellowish white, 4 to 6 lines broad; blade of petals 4-cleft into 
linear-subulate segments, the segments entire or rarely lobed; scales entire 
or 2-tootlied, erect; auricles broad, rounded; claws woolly-pubescent; stamens 
long-exserted, twice as long as the corolla.—Open pine forest in the mts., 
4000 to 6500 ft.; Cuyamaca Mts. to the San Bernardino Mts. and San Gabriel 

Mts.; Sierra Nevada from Tulare Co. n. to Modoc and 
Shasta Cos. The most common Silene in the coniferous 
belt. 

11. S. bridgesii Rohrb. Stems 1 to 4 from the crown 
of a taproot, leafy, 1% to 2y2 ft. high; herbage glandu- 
lar-puberulent; leaves sessile, lanceolate to oblanceolate, 
acute or acuminate, sometimes varying to oblong-lance¬ 
olate, 1 to 2% in. long; flowers nodding, verticillately 
racemose or in a narrow loose panicle with spreading 
branches; calyx nearly cylindric, soon clavate or obo¬ 
vate in fruit, 3 to 5 lines long, the teeth acute or lance¬ 
olate, % to % as long as the tube; corolla white or 
purplish, 5 to 8 lines broad; petal blades 2-cleft into 
linear segments; scales lanceo]ate; stamens and style 
long-exserted; capsule ovate-globose.—Montane, 4000 to 

8700 ft.; Sierra Nevada from Amador Co. to Tulare Co. 

367. Silene aptera 
Greene ; fl. x 2. 

12. S. aptera Greene. Fig. 367. Stems very slender, erect, 9 to 14 in. high, 
one or several from the condensed crown of a taproot, the leaves chiefly 
basal, the stems with mostly a single pair at or near the middle; herbage 
minutely pubescent; leaves linear 
or linear-subulate, 1% to 3^ in. 
long, y2 to 1% lines wide; stems 
1-flowered, or few-flowered and 
loosely cymose; calyx campanu- 
late, 3 y2 to 4y2 lines long, cleft to 
the middle or below into lance- 
o 1 a t e acute scarious-margined 
lobes; corolla nearly twice as long 
as the calyx, 5 to 7 lines broad; 
petal blades shallowly 4-notched 
or -lobed, the broad claws hairy- 
tomentulose; scales and auricles 
none; capsule oblong, exceeding 
the calyx.—Hockett Mdw., Tulare 
Co., 8500 to 9000 ft. 

13. S. occidentals Wats. Fig. 
368. Stems erect, 13 to 19 in. 
high, 1 to 4 from the crown of 
a stout taproot; herbage viscid- 
glandular; basal and lower leaves 

narrowly obovate or oblanceolate, 368. Silene occidentals Wats.; fl. x 2. 
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acute, narrowed gradually at base into a long 
slender margined petiole, 2 to 4% in. long, 
the upper linear or lanceolate, acuminate, 
1 to 2 in. long; flowers terminal on the forks 
of a loosely branched panicle; calyx nar¬ 
rowly tubular or soon slightly distended 
above the middle, 6 to 9 lines long, its teeth 
obtuse; corolla purple or dull white, 6 to 10 
lines broad; petal blades cuneate, cleft half 
way into 4 or 5 linear or lanceolate seg¬ 
ments; claws without teeth or auricles; 
scales linear or lanceolate, nearly entire; 
capsule oblong-cylindric, 5 to 6 lines long, 
on a stipe 2 lines long.—Montane, 4400 
to 6000 ft., n. Sierra Nevada from Alpine 
Co. to Modoc Co. Var. nAncta Jepson. Pani¬ 
cles loose, broad, with white flowers; blade 
of the petals cut into 2 divergent lanceolate 
lobes, each with one small lateral tooth; 

scales lanceolate, very long, entire.—Hockett Mdw., Tulare Co. 

14. S. pectinata Wats. Fig. 369. Stems erect, lYz to 2y2 ft. high, 1 or 2 
(or several) from the crown of a stout taproot, the 
leaves in a coarse tuft at base or the lower part of 
the stem with a few remote pairs; herbage very 
gummy or glandular-pubescent; leaves elliptic-ovate 
to lanceolate, acute or acuminate, 2 to 3y2 in. long; 
flowers erect, few in a narrow or rather strict 
panicle; calyx cylindric, soon turbinate-distended or 
ovoid, 5 to 6 lines long, the teeth long-lanceolate. 
Vs to Yo as long as the tube and usually exceeding 
the mature capsule; corolla deep red, 6 to 8 (or 9) 
lines broad; petal blades cuneate, broadly notched, 
with rounded lobes; scales lanceolate or subulate, 
entire or notched; capsule ovoid, sessile or nearly so, 
3 to 4 lines broad.—E. slope Sierra Nevada, from 
Mono Co. to Lassen Co., thence w. on the interior 
plateau to ne. Shasta Co. 

15. S. montana Wats. Fig. 370. Stems several to 
many, erect, 9 to 16 in. high, from the branching 
crown of a taproot; herbage puberulent, glandular 
above; leaves narrowly linear-lanceolate or -oblanceolate, 1 to 2*4 in. long; 
flowers in a spicate panicle; calyx cylindric, soon clavate-distended, 6 to 7 

lines long, its short teeth very acute and narrowly 
scarious-margined; corolla greenish white to rose, 
4 to 7 lines broad; petal blades cut at apex into 4 
(or 6) narrow segments; scales 2, fimbriate or 
toothed; auricles roundish, commonly denticulate; 
filaments scarcely exserted; capsule slender-cylin- 
dric, tapering to apex, 4 to 5 lines long, included, 
its stipe 1 Yi to 2 lines long.—Montane, 4000 to 6500 
ft.: White Mts.; Sierra Nevada from Tulare Co. 
to Lassen Co.; Mt. Hull, Lake Co. 

16. S. bernardina Wats. Fig. 371. Stems erect, 
densely leafy at base, 7 to 15 in. high, several to 
many from the loosely branching crown of a stout 
taproot or sometimes caespitose; herbage dark 
green, glandular-puberulent throughout, or often 
grayish pubescent below; leaves grass-like, nar¬ 
rowly linear- or subulate-lanceolate, acuminate, 10 
to 16 lines long, % to 1 (or 2) lines wide; flowers 

. iu a narrow panicle; calyx cylindric, at length 
371. Silpnp. hprnarriina Wak 

370. Silene montana 
Wats.; long. sect. fl. x 2. 

3 69. Silene pectinata Wats.; 
fl. x 2. 
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turbinate-distended, 6 lines long, its teeth broadly lanceolate, acute, scarious- 
margined, 1 to l1/^ lines long; corolla white, nearly half longer than the 
calyx, 3 to 4 lines broad; petal blades 4-cleft, or deeply 2-cleft with the 
divergent lobes again 2-cleft to middle; claws commonly sparingly woolly 
on lower part; scales long, laciniate nearly or quite to the base; auricles 
rounded or lanceolate; capsule ovoid, 3^ to 4 lines long, long-stiped.—Mon¬ 
tane, 5000 to 8000 ft.: Sierra Nevada from Fresno Co. to Tulare Co. 

17. S. verecunda Wats. Fig. 372a. Stems erect or decumbent, several 
from the branching crown of a stout taproot, leafy along the lower part of 
the stem and also very leafy at base, % to 1 ft. high; herbage finely pubes¬ 
cent below, glandular-viscid above; leaves linear-lanceolate, acuminate; 
flowers in 1 to 3-flowered peduncled clusters scattered along the simple or 
sparingly branched flower¬ 
ing stems, the pedicels short 
and stout; calyx densely 
pubescent and also glandu¬ 
lar, cylindric, 5 to 6 lines 
long, or becoming clavate 
or obovate as the fruit de¬ 
velops; corolla rose-color, 4 
to 6 lines broad; petal 
blades cleft to the middle 
into 2 entire or slightly 
toothed oblong lobes, and 
with 2 nearly obsolete lat¬ 
eral lobes or rounded teeth ; 
scales broadly oblong, ob¬ 
tuse or often notched; claws 
woolly pubescent; auricler 
rounded; capsule ovoid, slightly exserted, sessile or stiped; seeds papillate, 
the papillae developed into a crest on the margin.—Coast Eanges from San 
Francisco s. to the Santa Ana Mts., passing into the variety. May-Sept. 
The stipe is very variable in length. Var. platy6ta Jepson. Fig. 372b, c. 
Stems slender, branching above and forming a mostly open panicle with 
scattered flowers on long pedicels or sometimes in 3-flowered short-peduncled 
clusters; basal leaves oblong- to linear-oblanceolate, narrowed at base to a 
margined petiole, 1% to 4 in. long; calyx lightly pubescent; petals pink, 
purple, or (?) greenish white, very narrow; scales mostly lanceolate or linear; 
auricles rounded or acute.—High montane, 5000 to 9000 ft.: s. Sierra Nevada 
from Fresno Co. to Tulare Co.; San Gabriel, San Bernardino, San Jacinto 
and Cuyamaca mountains. 

a 
C 

372. Silene verecunda Wats.; a, petal; b, var. 
platyota Jepson, fl.; c, petal, x 2. 

373. Silene grandis Eastw.; 
fl. x 2. 

18. S. grandis Eastw. Fig. 373. Stems % to 
2 ft. high, very stout, strongly thickened at 
the nodes, unbranched, densely leafy, bearing 
peduncled or subsessile clusters of flowers in 
the axils of the somewhat reduced upper leaves; 
stem leaves roundish-ovate, shortly acute, 1 to 
2 or 3 in. long, sessile or drawn down to a 
margined petiole, the pairs connate-clasping 
by a broad base; basal leaves similar but long- 
petioled; calyx oblong-campanulate, 5 to 7 lines 
long, scarious between the green nerves, which 
are densely hairy or velvety, its teeth roundish, 
scarious margined; petal blades unequally 4- 
cleft, the two middle ones longer, truncate, 
toothed or shortly cleft, the lateral very small, 
lanceolate, strongly divergent; scales quad- 
ratish, truncate, toothed; claws glabrous; 
auricles narrow, rounded; capsule oblong, stipi- 
tate, slightly exceeding calyx.—Sea bluffs of 
Marin and Sonoma Cos. Var. pacIfica Jepson. 
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Much more slender and less densely leafy; leaves narrower, the basal 2 to 3 
in. long on petioles nearly twice as long; claws glabrous.—Sea coast, San 
Francisco to Eureka. A transition to S. verecunda. 

19. S. douglasii Hook. var. monantha Hob. Stems erect, several from the 
loosely branching crown of a taproot, 10 to 20 in. high, the leaves chiefly 
basal, the stem with mostly 1 or 2 remote pairs; herbage very minutely 
pubescent or nearly glabrous, especially below; leaves linear-lanceolate to 
oblanceolate, tapering to both ends, 1 to 2^ in. long; stems (or the main 
branches) 1 or more commonly 3 to 5-flowered; calyx oblong-cylindric, soon 
inflated and oblong-campanulate, 6 to 7 lines long, its teeth roundish, often 
a little constricted at base, obtuse at apex or at length with the membranous 
margins inflexed and thus acute; corolla dull white, 5 to 8 lines broad; petal 
blades 2-cleft, the lobes entire; claws somewhat exserted; scales oblong 
entire; auricles obtuse or acute; capsule elliptic or oblong, 4 to 5 lines long 
included, on a stipe l1/^ lines long.—Montane, 6000 to 8000 ft.: Placer Co 
n. to Modoc Co., thence to w. Siskiyou Co. 

20. S. grayi Wats. Stems erect, caespitose, 4 to 7 in. high, arising from 
the branching crown of a taproot; herbage finely puberulent, glandular 
above; leaves linear to oblanceolate, 5 to 8 lines long, mostly 2 to 3 lines 
broad, somewhat fleshy, densely crowded at base, the cauline pairs few and 
reduced; flowers 1 to 4 or 5, in a loose terminal cluster; calyx purplish, 
broadly cylindrical, soon ovoid-distended, 5 lines long, the teeth rounded; 
corolla pink, 3 to 4 lines broad; petal blades bifid, the segments each bear¬ 
ing a lateral tooth; scales lanceolate; auricles narrow, truncate; capsule 
obovoid, 4 to 5 lines long, the stipe almost none.—High montane, above tim¬ 
ber line, 7000 to 8000 ft.: 
Medicine Lake Mts.; Mt. 
Shasta; Mt. Eddy; near 
Preston Peak. 

21. S. watsonii Rob. Fig. 
374. Flowering stems 
densely caespitose on the 
branched crown of a tap¬ 
root, 3 to 5 in. high, nearly 
filiform; herbage glandular- 
puberulent; leaves mostly 
crowded at base, narrowly 
linear to narrowly oblance¬ 
olate, % to 1Y2 in. long, 
rarely exceeding 1 line in 
breadth; flowering stems 
with 1 terminal flower or 
often with 1 to 3 lateral 
short-peduncled flowers racemosely scattered below the terminal flower, 
sometimes a lateral flower replaced by a 2-flowered cluster; calyx purplish, 
broadly cylindric or soon becoming obovate, 5 to 6 lines long, its teeth 
obtusish, scarious-margined; corolla white or rose-color, 4 to 6 lines broad; 
petal blades 1 to 2 lines long, bifid, the lobes obtuse, laterally short-toothed 
or entire; scales quadrate and obtuse, or 2-cleft; styles 3 (or 4), spirally 
twisted and exserted in anthesis; capsule cylindric-ovoid.—High montane, 
above timber-line, 6500 to 12,000 ft.: Sierra Nevada from Tulare Co. n. to 
Siskiyou Co., n. to Ore. 

19. AGROSTEMMA L. 

Tall hairy annual with linear exstipulate leaves. Flowers few, solitary, 
purplish-red, long-peduncled. Calyx-tube ovoid, with 10 strong ribs, the 
5 teeth conspicuously prolonged into foliaceous lobes exceeding the 5 large 
entire unappendaged petals. Stamens 10. Capsule coriaceous, dehiscent by 
5 teeth. (Latin ager, a field, and stemma, a wreath, the showy flowers in 
ancient times made into garlands.) 

374. Silene watsonii Rob.; a, fl.; b, petal; c, another 
petal, typical form, x 2. 
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1. A. githago L. Corn Cockle. Erect, rather strictly branching, 1% to 2 
ft. high, hirsute with long ascending or somewhat appressed whitish hairs, 
especially on the peduncles and calyx; leaves 2 to 4 in. long, 1% to 2% lines 
wide, tapering to the acute apex; calyx-teeth % to % in. long, rather longer 
than the tube, or in age much longer and eventually deciduous from it; 
corolla % to 1% in. in diameter; blade of petals obovate, black-dotted 
toward the claw.—Occasional grain-field waif: San Bernardino; St. Helena; 
College City; Live Oak; native of Eur. 

CERATOPHYLLACEAE. Hornwort Family 

Aquatic submerged fragile herbs, with cylindric jointed stems. Leaves 
whorled, sessile, 2 to 3 times cut into linear or filiform divisions. Flowers 
minute, axillary, monoecious, without perianth but surrounded by an 8 to 
12-cleft persistent involucre. Staminate flower consisting of numerous sessile 
anthers crowded on the receptacle. Pistillate flower consisting of one pistil; 
ovary superior, 1-celled, with a single ovule. Fruit indehiscent, beaked by the 
slender persistent style, spinose or tuberculate at base. 

1. CERATOPHYLLUM L. 

The only genus. (Greek keras, a horn, and pliullon, a leaf, the leaves cut 
into slender rigid divisions.) 

1. C. demersum L. Hornwort. Stems slender, *4 to 2 ft. long; leaves in 
whorls of 6 to 8, the segments prickly-dentate, % to 1 in. long; style as 
long as and forming a beak to the achene; achene variable, 1 to 2 lines 
long, with a horn or reflexed spur on each side near the base or spurless, the 
margin winged or wingless, and the sides sometimes tuberculate.—Ponds 
and lakes, widely distributed in Cal.; all continents. Aug. Seldom collected 
in fruit. 

NYMPHAEACEAE. Water-lily Family 

Aquatic perennial herbs with horizontal rootstocks or with tubers. Leaves 
floating or erect, peltate or deeply cordate. Flowers large, solitary, complete, 
on long peduncles. Sepals 3 to 12. Petals 3 to many. Stamens 6 to numer¬ 
ous. Carpels 3 to many, superior, united into a single pistil with many cells, 
or distinct. 

Petals many; pistil 1, compound.1. Nymphaea. 
Petals 3 or 4; pistils several, distinct.2. Brasenia. 

1. NYMPHAEA L. Pond Lily 

Aquatic or subterrestrial plants. Scapes and leaves from creeping root¬ 
stocks. Leaves cordate; petioles long. Sepals 5 to 12, conspicuous, orbicular, 
concave, mostly petal-like, unless at base or on the outside. Petals 10 to 20, 
small and thick, bearing more or less resemblance to staminodia. Stamens 
numerous, densely imbricated around the ovary, at length recurving; anthers 
linear; filaments very short. Ovary 10 to 25-celled, the stigmas radiating 
upon its truncate or disk-like summit. Fruit coriaceous-baccate. (Latin name 
of the water-lily.) 

1. N. polysepala (Engelm.) Greene. Indian Pond Lily. Leaves 6 to 11% 
in. broad, 7 to 14% in. long, rounded at apex, the lobes rounded and the 
narrow or closed sinus % to % the length of the blade; calyx yellow or 
brownish red, subglobose or somewhat cup-shaped, 3 (or when fully ex¬ 
panded 4 to 5) in. in diameter; sepals 9 to 12; petals 12 to 18, nearly or 
quite concealed beneath the many stamens; anthers dark red; stigmatic 
rays 10 to 24; fruit ovate or subglobose, 1 to 1% in. in diameter, with 
short constricted neck and convex disk.—Ponds: near the coast, Santa Cruz 
Co. to Humboldt Co., 100 to 500 ft.; higher mts., 4500 to 7500 ft. (Yollo 
Bolly Mts. to Siskiyou Co.; Sierra Nevada from Mariposa Co. to Lassen Co.); 
n. to Ore. 
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2. BRASENIA Schreb. 

Leaves peltate, oval, floating, long-petioled from fleshy creeping root¬ 
stocks. Flowers small, dull purple. Sepals and petals 3 or 4. Stamens 12 to 18 
with filiform filaments. Carpels 4 to 18, distinct, becoming indehiscent 
clavate pods. (Derivation unknown.) 

1. B. schreberi Gmel. Water Shield. Leaves 1% to 4 in. long; petals 
linear, about 6 lines long.—Lakes and slow streams, 35 to 6200 ft.: Kern 
Canon; Stockton; Lakeport; Lake Leonard, n. Mendocino Co.; Pitt River 
near Ft. Crook. 

RANUNCULACEAE. Buttercup Family 

Herbs with alternate or basal leaves (excepting the opposite-leaved 
climber Clematis). Flowers with the parts all free and distinct, commonly 
perfect, solitary, or in terminal racemes or panicles. Sepals usually 5, always 
more than 2, often petal-like. Petals usually 5, often more, sometimes minute 
or altogether wanting. Stamens indefinite, usually numerous. Pistils several, 
superior, always 1-celled, bearing a single style. Fruit a follicle or achene. 
rarely a berry. Seeds containing abundant endosperm and a minute embryo. 
—Leaves mostly palmately divided or lobed, in all cases without stipules, but 
the petioles often with a broad sheathing base. Flowers regular, except in 
Delphinium and Aconitum, and most frequently with a pronounced convex 
receptacle. Species of Thalictrum and Clematis are dioecious or polygamo- 
dioecious. Actaea has only 1 pistil. In Paeonia the petals and stamens are 
inserted on a fleshy disk. 

A. Ovary several to many-ovuled; fruit a follicle (a berry in no. 5). 

Flowers regular, without spurs. 
Petals not spurred. 

Flowers solitary, rarely 2 or 3. 
Petals present. 

Flowers brownish red; petals roundish, inserted on a fleshy disk. 
1. Paeonia. 

Flowers white; petals linear; disk none.2. Coptis. 
Petals none; sepals white (rarely pinkish or bluish). 

Leaves simple, round-reniform.3. Caltha. 
Leaves compound.4. Isopyrum. 

Flowers many, in racemes, white.5. Actaea. 
Petals 5, prolonged backward into hollow spurs.6. Aquilegia. 

Flowers irregular, complete, with spurs; sepals 5. 
Upper sepal spurred.7. Delphinium. 
Upper sepal helmet-like.8. Aconitum. 

B. Ovary usually with one ovule; fruit an achene. 

Leaves alternate or basal; flowers perfect (except in most Thalictra). 
Petals none. 

Cauline leaves in a single involucral whorl of 3 ; flowers mostly large. 
9. Anemone. 

Cauline leaves alternate; flowers inconspicuous. 
Leaves simple; flowers perfect.10. Trautvetteria. 
Leaves compound; flowers commonly dioecious.11. Thalictrum. 

Petals present. 
Sepals spurred; achenes on a slender spike-like receptacle; diminutive herbs. . . 

12. Myosurus. 
Sepals not spurred; achenes crowded on a convex receptacle so as to appear 

capitate. 
Petals with a nectar-pit on claw; sepals greenish or yellowish. 

Flowers yellow* or white; achene with a close coat. . .13. Ranunculus. 
Flowers pink; achene utricular.14. Beckwithia. 

Petals reduced to a minute stiped nectary; sepals white, corolla-like. 
15. Kumlienia. 

Leaves opposite; flowers polygamous; achenes with a feathery tail; woody climber. 
16. Clematis. 

1. PAEONIA L. 

Perennial herbs with ternately divided leaves. Flowers large, solitary and 
terminal. Calyx herbaceous, persistent. Sepals and petals 5 or 6, the latter 
and the numerous stamens borne on a fleshy disk adnate to the base of the 
calyx. Style short or none. Follicles 2 to 5, thick and leathery, several-seeded. 
(Paion, the physician of the gods.) 
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1. P. brownii Dougl. Western Peony. Somewhat fleshy plants 8 to 14 
in. high; leaves glaucous or pale, ternately or biternately divided, chiefly 
basal, the lobes obovate to linear-spatulate; peduncles 1 to 2 in. long; flow¬ 
ers % to U/2 in. broad; petals orbicular, plane, brownish red, thick and 
leathery, scarcely longer than the roundish concave sepals; follicles mostly 5. 
broadly oblong, smooth, 1 to lh-2 in. long; stems several, bending over in 
age and the pods resting on the ground.—Brushy hillslopes, 600 to 5400 ft.: 
coastal S. Cal. and n. to San Luis Obispo Co.; Mendocino Co. to Siskiyou 
Co.; Sierra Nevada from Tuolumne Co. to Plumas and Modoc Cos.; n. to 
Wash., e. to Utah. 

2. COPTIS Salisb. Goldthread 

Low perennial herbs with slender rootstocks. Leaves basal, divided or 
compound. Stems scapose, bearing 1 to 3 white flowers. Sepals 5 to 7, petal¬ 
like. Petals 5 to 7, small, linear, hooded above. Stamens 10 to 25. Pistils 10 
to 12, stipitate, in fruit forming an umbel of follicles. (Greek koptein, to 
cut, referring to the divided leaves.) 

1. C. laciniata Gray. Scapes 2 or 3-flowered, 4 to 6 in. high; leaves tri- 
foliolate, each leaflet deeply 3 to 5-cleft or divided, or more or less completely 
replaced by 3 separate leaflets; leaflets ovate, serrate or incised, % to 2 in. 
long; sepals slender, 4 to 5 lines long, the slender petals a third shorter; 
follicles 4 to 6 lines long, exceeding the stipes.—Woods near the coast from 
Mendocino Co. to Del Norte Co.; n. to Wash. 

3. CALTHA L. Marsh Marigold 

Perennial herbs, ours with round-cordate basal leaves and 1 to 2-flowered 
scapes. Rootstock short, vertical, bearing a fascicle of strong fibrous roots. 
Sepals 5 to 9 (in ours) white or bluish on back, showy. Petals none. Stamens 
numerous. Pistils 5 to 10 (or to 24), bearing ovules in 2 rows along the ven¬ 
tral suture, in fruit becoming follicles. (Ancient Latin name of the 
Marigold.) 

1. C. biflora DC. Scapes 1 or 2, erect, 2 to 10 in. high, exceeding the 
leaves; leaves crenate or nearly entire, 1 to 3 in. broad, broader than long, 
the basal lobes overlapping, or their inner tips turned inward and upward: 
sepals 6 to 9, oblong, 5 to 7 lines long; stamens about 130; follicles stipitate. 
—Subalpine, 6100 to 10,500 ft., in marshy slopes or wet meadows: Sierra 
Nevada from Tulare Co. to Plumas Co.; n. Humboldt Co. to w. Siskiyou 
Co.; n. to Alas. 

4. ISOPYRUM L. 

Low glabrous slender perennials with (in ours) a cluster of fusiform 
tubers or thickened fibres. Leaves twice ternately compound, the leaflets 2 
to 3-lobed, petiolulate. Flowers commonly white, solitary, terminal or axillary. 
Sepals 5, petal-like. Petals (in ours) none. Stamens 10 to 30. Follicles 5 to 
11, oblong or ovate, 2 to several-seeded. (Isopyron, the Greek name of a 
species of Fumaria.) 

Stamens about 23 to 27; peduncles surpassing the leaves.1. I. occidentale. 
Stamens about 10; peduncles not surpassing the leaves.2. I. stipitatum. 

1. I. occidentale H. & A. Plant of delicate habit; stems from a cluster of 
slender fusiform roots, branching above, 4 to 10 in. high; leaflets obovate 
or fan-shaped, 5 to 9 lines long, glaucous beneath; flowers commonly white, 
rarely pink, 6 to 9 lines broad; filaments slender; follicles 5 to 7, sessile, 
4 to 6 lines long; seeds 8 or 9, wrinkled.—Shady places in the hills or lower 
mts., 300 to 2000 ft.; widely distributed in the Coast Ranges and Sierra 
Nevada but very local: Gabilan Peak; Mt. Hamilton; Yaca Mts.; Amador 
Co.; Kinsley, Mariposa Co.; Girard, Kern Co. Apr. (Enemion occidentale 
Drum. & Hutch.) 

2. I. stipitatum Gray. Fig. 375. Tufted plant 1 to 3 in. high, the stems 
from a cluster of numerous fusiform tubers; leaves glaucous, the leaflets 
or divisions oblong-oblanceolate or oblongish, 2 to 4 lines long; flowers 
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whitish, 3 to 4 lines broad; filaments 
enlarged in the middle; follicles 6 to 11, 
2% to 3 lines long; seeds 3 to 5.— 
Brushy or wooded hillslopes, 2400 to 
4500 ft.: Mt. Hamilton Range; Mendo¬ 
cino Co. to Siskiyou Co., thence e. to 
Modoc Co. 

5. ACTAEA L. Baneberry 

Perennial herbs with bi- or tri-ter- 
nately compound ample leaves. Stems 
tall, arising from short branching root¬ 
stocks and bearing 1 or 2 leaves. Flow¬ 
ers small, white, in a short terminal 
raceme. Sepals about 4, petal-like, 
roundish or obovate, concave, caducous. 
Petals 1 to 10, small, entire, or none. 
Stamens many, with small anthers and 
slender white filaments, longer and 
more showy than the petals or sepals. 
Pistil 1; ovules 10 in 2 rows; stigma 
broad, sessile, obscurely 2-lobed. Fruit 
a berry, somewhat poisonous. (Latin 
name of the Elder, transferred by Lin¬ 
naeus to these plants.) 

1. A. spicata L. var. arguta Torr. 
Fig. 376. Stems one to several, 1% to 3 ft. high, arising from the scaly 
terminal buds of the rootstock; leaves all cauline, none basal, % to 2 ft. long; 
leaflets broadly to narrowly ovate, rather deeply incised and sharply serrate, 
1 to 2y2 in. long; petioles rather short; racemes terminal, % to 1 in. long, 
or with 1 or 2 small lateral racemes in the axils of the upper leaves; sepals 
1% lines long, their tips often pinkish; petals none, or 1 to 7 (or 9) and 
white, oval to rhombic-spatulate, slen¬ 
der-clawed; stamens 11 to 35, 2 to 3 
lines long; berries ellipsoid or sub- 
globose, red or white, with polished 
surface, 3 to 5 lines long.—Wooded or 
brushy hills, mostly north slopes: 
Coast Ranges (mostly near the coast, 
commonly 100 to 2000 ft., from Santa 
Lucia Mts. to Siskiyou Co.); or in the 
higher mts., 4000 to 8200 ft. (San 
Bernardino Mts.; Sierra Nevada from 
Tulare Co. n. to Modoc Co.); n. to 
Alas., e. to Rocky Mts. 

6. AQUILEGIA L. Columbine 

Perennial herbs with ternately com¬ 
pound chiefly basal leaves, petiolulate 
leaflets and showy solitary flowers. 
Sepals 5, plane, colored like the petals. 
Petals 5, all alike and produced back¬ 
ward into large hollow spurs project 
ing below the calyx. Stamens numer¬ 
ous, some sterile inner ones with 
dilated filaments, appearing like scari- 
ous scales. Pistils 5, becoming several- 
seeded follicles. (Derivation doubtful, 
said by some to be from the Latin 
aquila, an eagle, on account of the 
elaw-like spurs.) 

376. Actaea spicata var. arguta Torr.; 
a, fr. branch x % ; x2. 
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Plowers pendulous. 
Blade of petals nearly obsolete. 

Throat of petal spurs truncate, about 2 lines in diameter.1. A. truncata. 
Throat of petal spurs cut backward, about 4 lines in diameter.2. A. tracyi. 

Blade of petals 3 to 5 lines long.3. A. formosa. 
Flowers erect or soon becoming so.4. A. pubescens. 

1. A. truncata F. & M. Stems several, erect, branching, iy2 to 3y2 ft. 
high; herbage glabrous; leaves biternate, the leaflets % to 1% in. long, 
broad or roundish in outline, 3-cleft or -divided, or incised, crenately toothed; 
flowers scarlet, tinged with yellow, pendulous in anthesis, the spurs, there¬ 
fore, erect, 8 to 9 lines long, truncate at the orifice, the blade almost none; 
sepals widely spreading, 9 to 11 lines long; follicles 8 to 10 lines long, con¬ 
spicuously veined, the long styles persistent.—Moist shaded places in the 
lower hills, or at middle altitudes in the mts., almost throughout Cal. May- 
July. Yar. paucifl6ra Jepson. A more compact plant; leaves mostly basal, 
these and the nearly naked stems forming a dense heavy tuft; stems 1 to U/2 

ft. high, few-flowered.—High montane in the Sierra Nevada. 

2. A. tracyi Jepson. Similar to the preceding; herbage puberulent and 
viscid throughout, especially on the stems; upper leaves reduced to small 
bracts; flowers larger and stamens longer; sepals refiexed; petal spurs 
usually spreading more widely, the throat nearly twice the diameter of the 
throat in no. 1, and with its orifice cut backward obliquely and not hori¬ 
zontally; styles very long.—Eocky places along streams: Mt. Diablo; Marin 
Co. to Napa and Mendocino Cos. A glabrous form is found in the Santa 
Cruz Mts. Eare. June-Sept. 

3. A. formosa Fisch. Stems 1 y2 to 3 ft. high; flowers crimson to scarlet; 
sepals 8 to 10 lines long; petal blades yellow, truncate, about % to y2 the 
length of the crimson spurs which nearly or quite equal the spreading sepals; 
follicles 10 to 14 lines long.—Higher mts., Butte Co. to Siskiyou Co.; n. 
to Alas., e. to Utah. 

4. A. pubescens Cov. Stems 9 to 18 in. high; leaves minutely soft-pubes¬ 
cent or quite glabrous; leaflets small (4 to 6 lines long), cleft and crenate 
at apex; flowers erect, cream yellow, varying occasionally to white or to 
shades of red, pink or purple; sepals oblong-ovate to ovate, 7 to 11 lines 
long, 4 to 5 lines broad; petal-blades obtuse, 4 to 5 lines long, their spurs 
11 to 13 lines long.—Alpine, in rocky places, 9000 to 12,000 ft.: Sierra 
Nevada from Mariposa Co. to Tulare Co. 

7. DELPHINIUM L. Larkspur 

Herbs, ours perennial, with palmately divided leaves. Flowers in terminal 
racemes. Sepals 5, irregular, the upper one produced into a spur at the base. 
Petals 4, in unequal pairs, with small spreading usually oblique blade on a 
claw of about equal length, the upper developed backward into nectary¬ 
bearing spurs, which are concealed within the spur of the calyx. Pistils (in 
ours) 3, seldom more, becoming many-seeded follicles. (Greek delphinion, 
larkspur, derived from delphin, the flowers of some species resembling the 
classical figures of the dolphin.) 

A. Flowers red; follicles glabrous; seeds sharply angled, narrowly margined. 
—Sect. Phoenicodelphis. 

Leaves divided into narrowly linear or lanceolate divisions; stem leafy. . . .1. D. cardinale. 
Leaves parted into broad mostly obtuse divisions. 

Stem few-leaved; common.2. D. nudicaule. 
Stem leafy; rare.3. D. purpusii. 

B. Flowers blue, white, pink or lavender.—Sect. Delphinastrum. 

1. Root a globose tuber or a cluster of fleshy roots. 

Leaves mostly twice palmately divided or cleft and toothed. 
Follicles erect, glabrous; foothills and middle altitudes.4. D. decorum. 
Follicles strongly curved-diverging, pubescent; n. Mendocino to Siskiyou and Modoc; 

higher altitudes.5. D. menziesii. 
Leaves commonly pedately divided into very narrow, mostly entire, lobes; n. Sierra Nevada 

at higher altitudes.6. D. pauciflorum. 
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2. Root a cluster of hard woody, often fusiform, fibres. 

Leaves not fan-shaped; stems freely or sparsely leafy, at least with a few leaves towards 
the base; upper petals usually white, the lower simulating the color of the calyx. 

Stems very tall; flowers numerous; pedicels spreading, the racemes loose or, at least, 
broad; follicles glabrous. 

Ultimate leaf-lobes little unequal, obtuse, mucronulate; raceme mostly loose; 
herbage glabrous; far North Coast Ranges.7. D. trolliifolium. 

Ultimate leaf-segments unequal, lanceolate or acute. 
Flowers slightly puberulent; herbage glabrous; Sierra Nevada. 

8. D. scopulorum. 
Flowers rather densely pubescent; herbage pubescent; coast species. 

9. D. californicum. 
Stems tall; racemes commonly very strict or cylindric, sometimes loose; follicles pu¬ 

berulent. 
Seeds densely covered with thin processes, as if scaly-echinate; Sierra Nevada, 

lower altitudes.10. D. hansenii. 
Seeds not scaly-echinate. 

Coastal or interior valley species. 
Petioles hirsute with spreading hairs, mostly short; racemes of medium 

length and often loose; flowers commonly royal purple, rarely 
pinkish; mostly central Coast Ranges.11. D. variegatum. 

Petioles finely canescent. 
Sepals densely pubescent on the back (usually blurring the color) 

in a median longitudinal band; pedicels mostly 2 to 6 
lines long; leaf-lobes mostly short; petioles mostly short; 
west-central Cal. chiefly.12. D. hesperium. 

Sepals lightly pubescent on the back (not blurring the color) ; pedi¬ 
cels mostly 4 to 12 lines long; leaf-lobes usually long; 
petioles often long; S. Cal. chiefly.13. D. parryi. 

Desert or transmontane species; leaves thickish; stems and petioles gla¬ 
brous or nearly so. 

Flowers a light but lively blue; leaves glabrous; Death Valley region, 
and Mohave and western Colorado deserts. . . .14. D. parishii. 

Flowers deep-blue; leaves sparingly pubescent; chiefly east side of 
n. Sierra Nevada.15. D. andersonii. 

Leaves cuneately fan-shaped; stems scape-like; inner North Coast Ranges. 
16. D. uliginosum. 

1. D. cardinale Hook. Scarlet Larkspur. Stem stout, 3 to 6 ft. high, 
leafy; leaves 3 to 9 in. broad, divided into 5 to 7 narrowly linear or lance¬ 
olate divisions, the divisions usually again lobed or parted; racemes V2 to 
iy2 ft. long; pedicels of about the same length as the flowers; calyx bright 
scarlet; sepals 6 to 9 lines long, exceeded by the spur; petals mostly yellow, 
the upper unequally 2-lobed, one lobe truncate, the other very much longer, 
emarginate, and hairy at tip on inside; lower pair of petals with ovate blade 
commonly notched at apex, short-hairy on inside.—Among shrubs or bushes, 
mesas, foothills or washes, 500 to 1500 ft.: coastal S. Cal., e. to San Felipe 
Creek, s. to L. Cal. 

2. D. nudicaule T. & G. Red Larkspur. Stems slender, 1 to 2 ft. high, 
few-leaved or quite naked; herbage glabrous or nearly so; leaves somewhat 
succulent, 3 to 5-parted into broad mostly obtuse divisions, the divisions cleft, 
lobed or entire; racemes 2 to 12-flowered, loose and open; pedicels 1 to 3% 
in. long, the lower often much longer than the upper; calyx red, glabrous 
or very sparsely puberulent; sepals 4 to 6 lines long, the spur nearly one-half 
longer; petals partly or mostly yellow, the upper narrowly obovate, sharply 
notched at summit, much larger than the small cleft lower ones; follicles 
glabrous, divergent-curving.—Banks of rivulets and rocky summits: Coast 
Ranges, 800 to 3000 ft., from Santa Lucia Mts. to Siskiyou Co.; Sierra 
Nevada, 4000 to 8000 ft., from Mariposa Co. to Modoc Co.; s. Ore. Yar. 
luteum Jepson n. comb. Leaves sparsely short-hairy; flowers larger, pale 
yellow, pubescent; spur broader.—Marin and Sonoma coasts. (D. luteum 
Hel.) 

3. D. purpusii Bdg. Stems 1% to 3 ft. high; stems and petioles slightly 
pubescent, the leaves a little ciliate; leaves 2 to 3 in. broad, 3-cleft into 
very broad toothed or incised lobes; racemes sparsely dowered, 4 to 8 in. 
long; flowers purplish red or dull pink, disposed to dry lavender; sepals 
about 4 lines long, much shorter than the thickish spur; follicles 7 to 10 lines 
long.—Rocky slopes, Greenhorn Range. 

4. D. decorum F. & M. Stem lax, 1 to 1% (or 2) ft. high; herbage gla¬ 
brous, or sometimes slightly pubescent, especially the petioles and pedicels; 
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basal leaves thick, often somewhat succulent, roundish in outline, 1 to 2 y2 
in. broad, mostly shallowly 3 to 5-parted into broadly cuneate or roundish 
segments; segments entire, or 3-cleft or -lobed, the lobes obtuse, mucronate; 
upper leaves pedately 3 to 5 or rarely 7-parted into linear-oblong lobes; 
racemes mostly many-flowered, 2 to 4 (or 11) in. long; pedicels slender, 
spreading, % to 1 or 2 in. long; flowers purple-violet, glabrous or nearly so; 
sepals oval, 5 to 8 lines long, equaled or excelled by the spur; mature 
follicles thickish, oblong, glabrous, 5 to 6 lines long, erect or the tips 
spreading; seeds sinuous-roughened with short scales.—Open woods in the 
foothills of the Coast Ranges and Sierra Nevada; s. to the San Gabriel, San 
Bernardino, San Jacinto and Cuyamaca mountains. Var. pAtens Gray. 
Pedicels glabrous or sparsely glandular-pubescent; racemes mostly strict; 
flowers smaller (sepals 4 to 5 lines long), deep blue, magenta, pink or 
lavender-white; follicles diverging from below the middle.—Open places in 
woods: Sierra Nevada, 3000 to 8300 ft., from Calaveras Co. to Tulare Co. 

5. D. menziesii DC. Stem arising from a cluster of connected roundish or 
cylindric tubers, 6 to 11 in. high, slender, often flexuous, usually branching 
at the base, the branches often strongly divergent; herbage quite glabrous, 
or sometimes pubescent; leaves twice palmately divided and cleft into linear 
or oblong, mostly obtusish, lobes; racemes 2y2 to 6 in. long, mostly few 
(2 to several)-flowered; pedicels spreading, % to 1 in. long, the lower usually 
elongated, 1 to 1% in. long; flowers blue, sparingly pubescent, with short 
scattered hairs; sepals 4 to 8 lines long, % to as long as the slender spur; 
follicles hirsutulose or nearly glabrous, 7 to 9 lines long, curving and 
strongly divergent from very base at maturity, rarely suberect; seeds nar¬ 
rowly subconic, rotately cellular-margined at the truncate end, and a little at 
the pointed end, rarely on the sides.—Northern Mendocino Co. to Siskiyou 
Co., 1000 to 6500 ft.; n. to B. C. and Mont. 

6. D. pauciflorum Nutt. Stems low (5 to 15 in. high), slender, mostly 
simple, few-leaved, arising from a fascicle of oblong or fusiform tubers; 
leaves pedately divided into nearly distinct segments; segments linear or 
lanceolate (sometimes oblong), entire or some of them 1 or 2-toothed, 6 to 
12 lines long; racemes few, 2 to 8 (rarely more)-flowered; pedicels spreading. 
4 to 12 lines long; flowers blue to pink purplish; sepals 4 to 6 lines long, 
much shorter than the slender spur; follicles pubescent, short-oblong (4 to 6 
lines long), more or less spreading at tip in age; seeds margined on the 
quadrate summit but not on the angles.—Montane, 5000 to 9100 ft.: Sierra 
Nevada from Mariposa Co. n. to Siskiyou Co.; n. to Wash., e. to Col. 

7. D. trolliifdlium Gray. Cow Poison. Stems coarse, 4 to 6 ft. high; herb¬ 
age glabrous; leaves thinnish, 21/2 to 5 in. broad, orbicular in outline, 5 to 
7-cleft into cuneate segments, the segments incised or with rounded teeth, 
the upper leaves with acute teeth or segments; racemes very loose below, 
sometimes dense above, % to 1 or 2 ft. long; pedicels widely spreading, 1 to 
1% in. long, or the lowermost 3 to 5 in. long, hairy or glabrous; bractlets 
narrowly lanceolate, 2 to 4 lines long; flowers deep blue; sepals 4 to 5 lines 
long, the very slender spur nearly half again as long; follicles glabrous, 
9 to 12 lines long, only slightly spreading, or sometimes strongly recurved- 
spreading.—Moist ground on edges of woods near the coast: Humboldt Co.; 
n. to Ore. 

8. D. scopulorum Gray var. glaucuin Gray. Stems tall (2% to 6 ft. high), 
very leafy; herbage glabrous, sometimes glaucous; leaves 4 to 6 in. broad, 
deeply 5 to 7-parted into cuneate divisions; divisions incised and cleft, the 
central lanceolate segments of each division prominent and salient; racemes 
1 to 1% ft- long; pedicels 5 to 7 (or 12) lines long, ascending; bractlets 
filiform, 4 to 6 lines long; flowers blue or purplish, puberulent, numerous 
in racemes 1 to 1% ft. long; sepals 5 to 6 lines long, the spur about as long; 
lower petals cleft to the middle; follicles 5 to 6 lines long, glabrous.—High 
montane, 6000 to 8000 ft.: South Fork Santa Ana River, San Bernardino 
Mts.; Sierra Nevada from Mariposa Co. to Nevada Co.; n. to Alas. (D. 
glaucum Wats.) Var. lup6rum Jepson. Leaves smaller (l1^ to 2*4 in. 
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broad), very light green, the segments of the divisions more nearly equal; 
flowers comparatively few (5 to 13), in a rather loose raceme; calyx lightly 
villous-pubescent.—High s. Sierra Nevada (Inyo, Fresno and Tulare Cos.), 
10,000 ft. 

9. D. californicum T. & G. Coast Larkspur. Stems stout, 2y2 to 7 ft. 
high, sparsely pubescent, many-leaved; leaves very large, 4 to 6 in. broad. 
2 to 4 in. long, deeply parted into 3 to 5 deeply incised segments; sinuses 
of the primary divisions mostly closed in the lower leaves, open in the 
upper; racemes very dense, % to 1% ft. long; pedicels 4 to 7 lines long, 
or the lowest somewhat more; bractlets very long and slender (4 to 8 lines 
long); flowers rather densely pilose-pubescent, white or whitish, or some¬ 
what purplish inside, never fully expanded; sepals 3 to 4 lines long, com¬ 
monly shorter than the spur; follicles oblong, turgid, 4 to 5 lines long, 
hardly, if at all, diverging; seeds black, wrinkled.—Low hills near the 
coast: San Luis Obispo Co. to Marin Co.; also higher north slopes of inner 
Coast Eange peaks (Mt. Diablo; Cedar Mt.). 

10. D. hansenii Greene. Hansen Larkspur. Stems slender or sometimes 
very coarse, commonly simple, 1% to 4 ft. high; leaves twice or thrice 
palmately divided into narrow or oblong lobes; petioles hispid-hirsute; flow¬ 
ers pale blue to pink, lavender or white, essentially as in D. hesperium but 
usually smaller; raceme narrow, mostly dense, 1% to 8 in. long; pedicels 2 to 
4 lines long, or the lower sometimes 1 to 1% in. long; seeds densely covered 
with minute scale-like processes.—Sierra Nevada foothills, 500 to 2500 ft., 
from Butte Co. to Tulare Co. Var. arcuAtum Greene. Eacemes more elon¬ 
gated (Y2 to 1% ft. long), looser; spur strongly curved or straight.—Higher 
foothills 2500 to 4000 ft., from Calaveras Co. to Kern Co. 

11. D. variegatum T. & G. Eoyal Larkspur. Stems erect, simple or 
branching above, % to 1% ft. high; herbage hispidulous with spreading 
hairs, especially at base; leaves regularly twice or thrice parted or divided, 
the segments oblong, mostly obtusish (or those of the upper leaves acute), 
mucronulate, usually diverging; raceme few (about 1 to 10)-flowered, loose, 
the pedicels % to lYi in- long, or the lower ones sometimes much elongated; 
flowers royal purple, rarely whitish lavender; sepals 7 to 12 lines long; spur 
stoutish, as long as the sepals, the tip often slightly curved; lower petals 
large, elliptic or roundish, commonly colored like the sepals; upper petals 
obliquely oblong, whitish; follicles oblong, rather turgid, 7 to 10 lines long, 
hispid-pubescent; angles of the seeds narrowly winged, the wings soft- 
cellular, commonly sordid.—Open grassy hills, commonly gregarious in small 
colonies: Coast Eanges near the coast from Mendocino Co. to San Luis 
Obispo Co. Yar. apiculAtum Greene. Flowers usually on shorter pedicels in 
a cylindrical raceme.—Inner foothills from Butte, Tehama and Napa Cos. 
to Santa Clara Co. 

12. D. hesperium Gray. Western Larkspur. Stem commonly simple, 1% 
to 3 ft. high, arising from a cluster of thick-fibrous roots or a single woody 
taproot; herbage shortly pubescent; leaves 2 to 3 times palmately cleft into 
oblong or linear spreading segments; raceme rather dense, virgate, 6 to 14 
in. long; pedicels 2 to 6 lines long, or the lowest 1 in., strictly erect; flowers 
commonly blue, rarely pink or white or intermediate shades; sepals 4 to 
6 lines long, equaled or exceeded by the straight spur, somewhat densely 
puberulent on the outside or the alternate ones with a rather definite puberu- 
lent band; petals little shorter than the sepals; follicles short-oblong, 3 to 5 
(or 7) lines long, pubescent; seeds with a loose cellular whitish coat, which 
is produced into narrow wings on the angles.—Dry open ground in the foot¬ 
hills: Coast Eanges (Humboldt Co. to Contra Costa Co. and Monterey Co.). 
Flowering at beginning of the dry season; rather common, but occurring 
as scattered individuals, rarely in colonies. Yar. recurvAtum Davis. Habit 
of the species; leaves usually with narrower more acute divisions; flowers 
pink-lavender or lavender-white, rarely blue; sepals recurving.—Low, espe¬ 
cially alkaline lands, Sacramento and San Joaquin valleys, and saline val¬ 
leys of the inner South Coast Eanges. Var. cuyamAcae Jepson. Leaves thick- 
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ish or subcoriaceous, the sinuses with straight rather than curving sides, 
the lobes broad and mainly cleft at apex; raceme dense (like San Joaquin 
Co. specimens of var. recurvatum) or loose; flowers blue, like those of the 
species.—Cuyamaca Mts. Perhaps also on Mt. Pinos. Var. skDiTibsuM Jep- 
son. Leaves mostly basal, minutely pubescent or canescent, the segments 
filiform or narrowly linear, more or less revolute.—Monterey Co. towards 
the coast. 

13. D. parryi Gray. Stems commonly simple, 1 to 2% ft. high, arising 
from a short caudex crowning several woody-fibrous roots; herbage minutely 
puberulent; leaves twice divided and redivided into narrowly linear lobes, 
the lobes usually elongated, acute, % to 2y2 in. long, and often arcuate-con- 
torted; upper leaves often pedately 5-divided into filiform lobes; racemes 
virgate, often cylindric, sometimes loose, strict, 4 to 14 in. long; pedicels 
mostly 4 to 12 lines long or the lower longer; flowers blue or light purplish, 
rarely white-flowered; sepals 6 to 8 lines long, equaling the spur, 1% to 2 
times as long as the petals; follicles puberulent, 5 to 6 lines long; seeds 
with a loosely cellular whitish margin to the angles.—Sandy or loam soil, 
open ground: coastal S. Cal., e. to edge of Colorado Desert, n. to San Carlos 
Range and s. Sierra Nevada (Tulare Co.). The blades of the lower leaves 
are inclined to disjoint roughly in age, leaving the rigid petioles behind. 
Yar. bl6chmanae Jepson. Leaf-lobes narrowly linear (% to % line wide); 
flowers large, in a dense short raceme (2% to 4 in. long), the light blue 
sepals in pleasing contrast to the white petals; sepals 8 to 11 lines long, with 
crisped edges; seed unknown.—Near the coast, San Luis Obispo Co. Var. 
maritimum Dav. Commonly branching; leaf-lobes mostly 1 to 3 lines broad, 

often falcately curving; raceme loose, commonly elongated (4 to 15 in. 
long), the pedicels 1 to 2 in. long; flowers large, the sepals 6 to 11 lines 
long; angles of the seed not winged.—Coast region, San Luis Obispo to Los 
Angeles Co. and San Diego. 

14. D. parishii Gray. Stems stout or somewhat slender, 1% to 2 ft. high, 
one or several from the crown of a stout root, which forks into several deep- 
seated branches; herbage wholly glabrous or commonly so; leaves % to 1% 
(or 2) in. broad, the basal cut into broadish segments which are again cleft 
or toothed, the basal similar but often more narrowly divided; raceme vir¬ 
gate, many-flowered, 5 to 7 in. long; pedicels 4 to 8 lines long; flowers a 
light but lively sky-blue; sepals 3 to 5 lines long, the petals % as long; 
follicles obscurely puberulent, sometimes a little distended at the middle, 
5 to 6 lines long; seeds as in D. hesperium.—Sandy washes or mesas, 500 to 
7500 ft.: Mohave Desert, s. to Palm Sprs., n. to Inyo Co. Var. inopInum 

Jepson. Stems 3 ft. tall, the stems and leaves quite glabrous; sepals very 
narrow (suboblong), glabrous; flowers pale lavender; follicles glabrous.— 
Kern River Canon, 7800 ft. 

15. D. andersonii Gray. Stems several from the base, 1% to 2 ft. high; 
herbage more or less glaucous, glabrous or nearly so, the blades lightly 
pilose; leaves thickish, 1 to 2% in. broad, deeply and incisely 2 to 3 times 
parted into oblong or linear segments, the teeth of the lower leaves mostly 
obtuse, sometimes acute; raceme rather loose, 7 to 10 in. long; pedicels % 
to 1 (or 1%) in. long; flowers blue; sepals 5 to 6 lines long, mostly longer 
than the stout spur, which is shortly curved at the blunt tip; follicles gla¬ 
brous, 5 to 7 lines long.—Adobe soil: e. side of northern Sierra Nevada; 
w. Nev. 

16. D. uligindsum Curran. Stems erect, nearly naked, 1 to 2 ft. high, 
glabrous or sparingly hispidulose; leaves glabrous, cuneately fan-shaped, 1 to 
3 in. long (on petioles as long or longer), the earliest merely cleft or toothed 
at apex, the later incisely parted; racemes strict, the pedicels subequal; 
flowers blue or occasionally pink; sepals 3 to 6 lines long, the spur as long or 
longer; petals deeply notched, ciliate, and with a tuft of hairs on the upper 
side; follicles slender, puberulent, 4 to 6 lines long; seeds densely covered 
with minute blunt processes, some short, some longer and branched.—Moist 
gravelly stream beds or water-trickles on rocky slopes: Howell Mt.; Knox¬ 
ville Ridge, Napa Co.; Indian Valley, ne. Lake Co.; w. Colusa Co. 
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8. ACONiTUM L. Aconite 

Tall perennial herbs with palmately lobed leaves. Flowers showy, irregular. 
Sepals 5, the upper one larger and hooded or helmet-like. Upper petals 2, 
reduced to slender claws terminating in a nectary and covered by the helmet¬ 
like sepal, the 3 lower ones minute rudiments or wanting. Stamens numer¬ 
ous. Pistils 3 to 5, many-ovuled, becoming follicles in fruit. (Ancient 
Greek name.) 

1. A. columbianum Nutt. Western Monkshood. Stems 1% to 3 ft. high, 
arising from thick roots; leaves roundish in outline, 2 to 3 in. broad, parted 
or divided into 5 cuneate toothed or incised lobes; raceme loose, sometimes 
paniculate, viscid-pubescent; flowers blue, rarely white; hooded sepal 6 to 7 
lines long.—Wet meadows and streamlet borders, 4000 to 8000 ft.: Sierra 
Nevada from Tulare Co. n. to Modoc Co., thence w. to Salmon Mts.; e. to 
Ariz., n. to B. C. 

9. ANEMONE L. Wind-flower 

Perennial herbs, the stems and basal leaves from a rootstock. Stem leaves 
none except an involucral whorl of 3 near to or distant from the solitary or 
umbellate flowers. Sepals 5 to 8, petal-like, imbricate. Petals none. Stamens 
numerous. Achenes numerous, the style short or developing into a long 
plumose tail. Seed suspended. (Greek anemos, wind, the flowers disturbed 
by the wind.) 
Leaves 2 to 3 times finely dissected into small segments; stems from the crown of a thick 

root. 
Styles densely hairy, becoming plumose tails in fruit.1. A. occidentalis. 
Styles not hairy. 

Sepals elliptic or oval, 7 to 10 lines long; stems from the crown of a taproot. . . . 
2. A. baldensis. 

Sepals oblong, 4 lines long; stems from a tuber.3. A. tuberosa. 
Leaves 3-foliolate, not dissected; stems from horizontal rootstocks. 

Involucral leaves sessile; rootstocks filiform.4. A. deltoidea. 
Involucral leaves petioled; rootstocks thickened.5. A. quinquefolia. 

A. Styles densely soft-hairy; achenes with long plumose tails.— 
Subgenus Pulsatilla. 

1. A. occidentalis Wats. Stems from the crown of a thick vertical root, 4 
to 15 in. high, 1-flowered; stems, petioles and midribs woolly-pubescent, 
mostly glabrate, except at base of bracts and of stems; leaves divided into 5 
petioled divisions, the divisions 2 or 3 times divided and cleft; involucral 
leaves sessile by a broad base, similar to the basal leaves; sepals 5 (or 6), 
white “or purplish,” oval or broadly oblong, 1 in. long; achenes pubescent, 
their tails % to 1 in. long, at length recurved, forming a globose head 1% 
to 2 in. in diameter; receptacle minutely velvety.—Alpine, 6000 to 10,000 
ft.: Sierra Nevada from Tulare Co. to Plumas Co.; nw. to Mt. Shasta and 
to w. Siskiyou Co.; n. to B. C. 

B. Styles glabrous or nearly so; achenes with glabrous or pubescent 
tails.—Subgenus Euanemone. 

2. A. baldensis L. Stems 1 to several, 4 to 15 in. high, arising from the 
branching crown of a thick taproot, 1-flowered; herbage glabrate (sometimes 
silky when young); leaves 3 times dissected into linear or oblong acute lobes, 
the lobes 2 to 6 lines long; flowers white or “bluish,” 1 to 1% in. broad; 
sepals 5 or 6 to 8, elliptic or oval; ovary hairy; style almost capillary, gla¬ 
brous or nearly so.—Mt. slopes, 5000 to 7000 ft.: Sierra Nevada from Nevada 
Co. to Plumas Co.; Salmon Mts.; Marble Mt. 

3. A. tuberosa Rydb. Stems 4 to 10 in. high, from a tuberous root, 1 or 
rarely 2-flowered; leaves 3-foliolate, glabrate, the divisions ternately cleft 
and toothed; flowers white or purplish, 7 to 9 lines broad; sepals 8 to 10, 
linear-oblong; style filiform, straight, nearly as long as the ovary; achenes 
densely woolly.—Panamint Mts.; Providence Mts. (P. A. Munz); Ariz. to 
Utah. 

4. A. deltoidea Hook. Stems 3 to 12 in. high; rootstocks filiform or whip¬ 
like, several in. long; basal leaves and involucral leaves 3-foliolate; leaflets 
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broadly ovate or rhombic, crenately toothed above the entire base, some 
sparingly incised, 1 to 3 in. long; sepals commonly 5, white, 6 to 11 lines long; 
achenes hirsute-pubescent, with straight style.—Woods, 600 to 5500 ft.: 
Humboldt Co. to Siskiyou Co.; n. to Wash. May-July. 

5. A. quinquefolia L. var. grayi (Greene) Jepson. Wood Anemone. Stems 
slender, 1-flowered, 4 to 12 in. high, from a thickish rootstock; basal leaf 
simple, of reniform outline, trifid; involucral leaves 3-foliolate, petioled, the 
leaflets obovate, entire at base, crenately toothed or incised above, the lateral 
usually oblique, % to 1% in. long; flowers white or pale blue, 6 to 8 lines 
broad; sepals 5 (or 6); achenes puberulent, with short recurved style.— 
Shady woods in mts., mostly near the coast, 200 to 5000 ft.: Santa Cruz Co. 
to Siskiyou Co. Mar.-June. 

10. TRAUTVETTERIA F. & M. 

Perennial herbs. Leaves alternate, simple, palmately cleft, mostly basal. 
Stems branching at summit and bearing loose corymbose cymes of white 
flowers. Sepals 3 to 5, broad, white, petal-like, caducous. Petals none. 
Stamens numerous, filaments clavate, white, conspicuous. Achene utricular, 
capitate on the short receptacle. (E. R. Trautvetter, Russian botanist, 19th 
century.) 

1. T. grandis Nutt. Stems 1% to 3 ft. high; leaves deeply about 5-cleft, 
2y2 to 8 in. broad, unequally serrate, the basal long-, the cauline sliort- 
petioled; flowers 6 to 8 lines broad; sepals oval or roundish, concave, 2 lines 
long; achenes glabrous.—Mountain woods, Plumas Co. to Siskiyou Co.; 
n. to B. C. 

11. THALlCTRUM L. Meadow Rue 

Perennial herbs with mostly tall erect stems from a short rootstock. 
Leaves bi- or tri-ternately compound, with petiolulate (or some sessile) leaf¬ 
lets. Flowers many, small (1% to 3 lines long), panicled, rarely in a raceme, 
dioecious, or sometimes perfect. Sepals 4 (or 5 to 7), greenish, or more or 
less petal-like. Petals none. Stamens numerous with long mucronate anthers 
on capillary filaments. Achenes 4 to 15, veined or furrowed, sometimes in¬ 
flated, tipped with the persistent long styles. (Greek thallo, to grow green, 
the application uncertain.) 

Flowers in a simple raceme, perfect, nodding; alpine or subalpine dwarf. . .1. T. alpinum. 
Flowers in a panicle; tall plants, mostly of the foothills and middle altitudes. 

Flowers perfect; achenes stiped.2. T. sparsiflorum. 
Flowers dioecious; achenes not stiped or scarcely so. 

Achenes broad, strongly oblique both ventrally and dorsally; common. 
Sides of achene 3 or 4-ribbed.. .3. T. fendleri. 
Sides of achene with branching nerves, at most 1-ribbed. . . 4. T. polycarpum. 

Achenes narrow, scarcely oblique; rare.5. T. occidentale. 

1. T. alpinum L. Stems 3 to 6 in. high; leaves basal, short-petioled, 1 to 
1% in. long, ternate, the lateral divisions with 3, the terminal with 5 leaf¬ 
lets; leaflets notched, 3-cleft or -divided, 1% to 2 lines long; flowers in a 
simple raceme, perfect, purplish, nodding; achenes slightly flattened, sessile, 
4 or 5-ribbed on the sides, 1 to 1% lines long.—White Mts.; Nev. to Col., 
n. to the Arctic. Circumpolar. It is probable that this species once occupied 
most of the northern hemisphere south of the great glaciers (John Lubbock). 

2. T. sparsiflorum Turcz. Stems erect, slender, 2 to 2% ft. high; flowers 
perfect, few in a narrow panicle; leaflets small (6 to 10 lines long); ovaries 
densely and minutely glandular; achenes very minutely glandular-dotted, 
shortly stiped, 2% lines long, 1% to 1% lines wide, strongly oblique (half- 
obovate), with the dorsal angle straight, the sides with 3 or 4 veins curving 
upward and inward from the base and more or less branching above.—High 
mts., 5000 to 9500 ft.: San Bernardino Mts. and Sierra Nevada; e. to the 
Rocky Mts., n. to Alas.; Asia. 

3. T. fendleri Engelm. Stems 2 to 3 ft. high; herbage glabrous; leaflets 
roundish, 5 to 8 lines long, incised or crenate, the teeth mostly rounded but 
apiculate; panicle 3 to 6 in. long or with accessory panicles from the upper 
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axils; sepals mostly white-scarious, elliptic to ovate, mostly obtuse; achenes 
2 to 3 lines long, 1 to 2 lines broad, irregularly oval in outline, more oblique 
ventrally, the sides 3 or 4-nerved or -ribbed, the central nerve most promi¬ 
nent, the lateral often branched, or merely with irregular branching nerves 
on the sides.—Montane, 2000 to 8500 ft.: Sierra Nevada from Nevada Co. 
to Tulare Co.; mts. of S. Cal.; e. to N. Mex. Var. hesp^rium Jepson. Inflores¬ 
cence and achenes very sparsely glandular-puberulent; achenes flattened.— 
Sierra Nevada, about 7000 ft. 

4. T. polycarpum Wats. Stems 2 to 3 (or 6) ft. high; herbage glabrous 
throughout; leaflets rather prominently veined beneath; sepals elliptic to 
ovate, mostly acute; achenes many, somewhat inflated, the sides marked 
with anastomosing veins and mostly with a salient rib down the middle.— 
Mostly foothills or lower altitudes of the mts.: S. Cal.; Coast Eanges; n. 
to Ore. Yar. caesium Jepson. Glaucous throughout; achenes less turgid, the 
sides simple with anastomosing veins.—Cent, and n. Sierra Nevada foot¬ 
hills and lower altitudes of the mts. 

5. T. occidental© Gray. Leaflets 1 to 2 in. long; achenes few, lanceolate 
or oblong-lanceolate, acuminate, scarcely oblique, 3 to 4 lines long, % to 1 
line wide, the sides with 3 prominent ribs or nerves.—Moist shady places, 
Plumas Co. to Siskiyou Co.; n. to B. C., thence e. to the Atlantic. Eare 
with us. 

12. MYOSURUS L. 

Dwarf annuals with entire tufted basal leaves and naked 1-flowered scapes. 
Flowers whitish or yellowish, small (1% to 2 lines broad). Sepals 5, spurred 
at base. Petals 5, with a nectar-bearing hollow at the summit of the slender 
claw. Stamens 5 to 20. Achenes numerous, crowded on a long and slender 
spike-like receptacle. Ovules attached near the summit of the cell. (Greek 
mus, a mouse, and oura, a tail, in allusion to the curious receptacles.) 

Flower's raised on scapes; achenes with an appressed beak. 
Back of achene narrow, its keel ending in a straight or spreading subulate beak. . . . 

1. M. aristatus. 
Back of achene rhomboidal, flattish, its low keel ending in a short or nearly obsolete 
beak.2. M. minimus. 

Flowers sessile in a close cluster on the ground, or shortly scapose; achenes with a spread¬ 
ing beak.3. M. alopecuroides. 

1. M. aristatus Benth. Scapes several, % to 1% in. high; leaves mostly 
shorter than the scapes; petals present or wanting; spike-like receptacles 
2 to 4 lines long; achenes thin-walled, the narrow back continued into a 
subulate straightish or spreading beak.—San Jacinto Mts.; San Bernardino 
Mts.; Sierra Valley; n. to B. C., e. to the Bocky Mts. Yar. leptItrus Jep¬ 
son. More slender, 1 to 3 in. high; carpels beakless or very short-pointed; 
carpel-spike 3 to 8 lines long.—Livermore and Sacramento valleys. 

2. M. minimus L. Mouse Tail. Scapes 2 to 6 in. high, the slender spike¬ 
like receptacles % to 1%, commonly about 1 in. long; leaves linear-filiform, 
1 to 2 in. long; mature achenes with somewhat rhomboidal back and very 
low keel ending in a straight appressed or rarely obsolete tip.—Low ground: 
inner Coast Eanges; Sacramento and San Joaquin valleys; n. to Ore., e. to 
Ill. and Fla. Back of achene broader than in no. 1. Yar. apus Greene. Spike¬ 
like receptacles nearly or quite sessile in a cluster amongst and shorter than 
the leaves.—Lower San Joaquin Valley; San Diego Co.; L. Cal. Yar. fili- 

f6rmis Greene. Scapes 1 to 6 in. high; receptacles not tapering, very slender, 
almost thread-like.—San Francisco and Antioch. 

3. M. alopecuroides Greene. Leaves 1 line wide, % to 2% in. long; spike¬ 
like receptacle slender-conical, rather thick, 3 or 6 to 10 lines long, sessile 
or very shortly scapose, in clusters of about 4 to 9; achenes not flattened on 
the back, thin-walled and with prominent spreading beak.—Shallow vernal 
pools of alkaline flats: w. side of the lower Sacramento and lower San Joa¬ 
quin valleys. Mar.-Apr. 
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13. RANUNCULUS L. Buttercup. Crowfoot 

Annual or perennial herbs with divided or entire leaves. Flowers solitary 
or somewhat corymbed, yellow, or less commonly white, rarely pink. Sepals 5, 
rarely 4 or 3. Petals 5 (rarely 1 or 3) to 16, with a little nectar-bearing pit 
at base, the pit commonly covered by a scale. Stamens usually numerous. 
Achenes numerous, in a globular or oblong cluster. Seed attached near the 
base of the cell. (Latin name for a little frog, some species growing in wet 
places where frogs are found.) 

A. Nectar-bearing pit on petal claws covered with a scale. 

1. Achenes with a firm close coat, not loose or utricular.—Subgenus Euranunculus. 

Aquatic; perennials. 
Leaves finely dissected.1. R. delphinifolius. 
Leaves cordate, entire.2. R. hydrocharoides. 

Terrestrial plants, often in muddy or marshy places, but not truly aquatic or floating. 
Achenes not spiny-muricate, nor with hooked hairs. 

Leaves simple, entire; achenes thickish. 
Perennials; petals 5, medium to showy; achenes not papillate. 

Stems erect or ascending from a cluster of fibrous roots, not rooting at 
the nodes. 

Leaves glabrous or slightly hairy; stems mostly leafy; achenes 
turgid, glabrous.3. R. alismaefolius. 

Leaves mostly densely pilose; stems naked or nearly so; achenes 
turgid, pubescent.4. R. lemmonii. 

Stems filiform, creeping or decumbent, rooting at the nodes. 
5. R. flammula. 

Annuals; basal leaves ovate; petals 1 to 3, minute; achenes papillate. 
6. R. pusillus. 

Leaves (or some of them) toothed, lobed or divided. 
Herbage glabrous or nearly so; achenes thick or plump. 

Perennials; low plants; alpine or northern. 
Basal leaves nearly or quite as broad as long, rounded or trun¬ 

cate at base, 3-lobed at apex or entire. 7. R. glaberrimus. 
Basal leaves broader than long, subcordate, 3 (or 5) -parted and 

coarsely toothed.8. R. eschscholtzii. 
Annuals; stems fistulous.9. R. sceleratus. 

Herbage pubescent or hirsute; leaves lobed or divided, mostly compound; 
perennials. 

Beak of the achenes commonly curved, much shorter than the body, 
rarely as long. 

Stems commonly rather coarse, mostly erect and rather tall; 
achenes strongly flattened. 

Corolla pale or whitish, very small; beak of achene like a 
grab-hook.10. R. bongardii. 

Corolla golden, showy; sepals reflexed. 
Beak deltoid, slightly curved at the acute tip; petals 5 

to 10.11. R. canus. 
Beak narrowly or broadly subulate, not deltoid. 

Petals 9 to 16; beak very short, stoutish, rather 
closely recurved.12. R. californicus. 

Petals 5 or 6; beak rather slender, falcate-curved 
but more or less erect. 13. R. occidentalis. 

Stems creeping or reclining; achenes roundish or turgid, the beak 
curved or, if straight, at least hooked at tip; sepals not 
reflexed. 

Corolla showy; achene margined; beak somewhat recurved. . . 
14. R. repens. 

Corolla small; achene not margined; beak nearly straight. . . . 
15. R. macounii. 

Beak of the achenes straight, as long as the body; sepals reflexed; 
stems spreading or ascending. 

Leaflets toothed or laciniate. 
Petals 5, emarginate; leaflets crenate, mostly not lobed. 

16. R. bloomeri. 
Petals 5 to 8, rounded at apex; leaflets deeply 3-cleft or 

laciniate.17. R. orthorhynchus. 
Leaflets or their divisions with entire margins, not serrate or 

laciniate.18. R. marmorarius. 
Achenes prickly or with stiffish hooked hairs; annuals. 

Flowers minute; achenes with hooked hairs; delicate plant. ..19. R. hebecarpus. 
Flowers medium; achenes spiny-muricate, with raised border. 

Leaves cleft into 3 to 5 lobes, the lobes toothed; border of achene beveled, 
not spiny.20. R. muricatus. 

Leaves deeply 2 or 3 times divided; border of achene spiny. .21. R. arvensis. 

2. Achenes with a thin coat; perennials. 

Leaves cordate, lightly crenate; flowers yellow; achenes thin-walled, striate; receptacle 
elongated-oblong; stems creeping.—Subgenus Halodes.22. R. cymbalaria. 
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B. Nectar-bearing pit on petal claws naked; leaves or some of them filiform- 
dissected; flowers white; aquatic.—Subgenus Batrachium. 

Leaves immersed, all filiform-dissected, or rarely some floating leaves 3-parted into broad 
rounded lobes.23. R. aquatilis. 

Leaves floating, with 3 broad divergent narrowly ovate lobes, or some submersed leaves 
capillary-dissected .24. R. lobbii. 

1. R. delphinifolius Torr. Yellow Water Crowfoot. Aquatic perennial; 
stems fistulous, 1 to 2 ft. long; leaves three or four times ternately dissected 
into linear-filiform acuminate segments; flowers golden-yellow, showy (8 to 
13 lines broad), on naked fistulous peduncles % to 2% in. long; petals 5 or 6, 
broadly obovate; scale of the nectary pit prolonged upwards into narrow or 
broad wings attached by one edge to the petal and often with free tips, the 
whole structure conspicuous, % to % as long as the petal, but apparently 
variable in form and size; achenes turgid, callous-margined at base and 
ventrally with a tumid ridge, % line long, the subulate beak over half as 
long.—Stagnant ponds or pools or slow-flowing streams: Humboldt Co.; 
Modoc Co.; n. to B. C., e. to the Atlantic; Siberia. Barely collected in Cal. 

2. R. hydrocharoides Gray. Aquatic perennial; stems rather slender, spar¬ 
ingly branched above, 3 to 8 in. high from a coarse but short vertical root- 
stock, which also produces creeping stems; leaves mostly basal, these long- 
petioled, simple, ovate to cordate, entire, undulate and somewhat callous- 
margined, 5 to 12 lines long, a little succulent; flowers 2y2 to lines 
broad; upper leaves obovate or spatulate; achenes % line long.—Marshes 
and springs: Owens Valley; Ariz. to Mex. Aspect suggestive of a small 
Sagittaria. 

3. R. alismaefolius Geyer. Stems stout, somewhat fistulous, erect, spar¬ 
ingly branched above, several-flowered, 8 to 18 in. high, arising from a short 
perennial rootstock bearing thick-fibrous roots; herbage glabrous, rarely a 
little hairy; leaves oblong-lanceolate or lanceolate, 2% to 6 in. long, mostly 5 
to 8 (or 12) lines broad, tapering to apex, and at base usually tapering 
gradually into the petiole, the basal and lower leaves long-petioled, the upper 
shortly petioled or sessile, entire or commonly a few on a plant obscurely 
serrulate; flowers 8 to 10 lines broad; petals 5, roundish obovate; achenes 
smooth, glabrous, turgid, 1 line long, with a short-subulate introrse beak.— 

Swamps in Mendocino and Humboldt Cos.; n. to 
B. C. and Ida. Var. hartwIcgii Jepson. Stems 
slender, not fistulous, ascending, 3 to 13 in. high, 
usually a little leafy, simple or sparingly 
branched, but umbellately 3-dowered at sum¬ 
mit; stems and petioles hairy or glabrous; 
leaves lanceolate or oblong-lanceolate, 1 to 4 in. 
long, tapering gradually into the petiole or the 
uppermost sessile or nearly so; petioles about 
half as long as the blade, rarely longer; flowers 
5 to 8 lines broad; achenes with short-filiform 
or slender beak.—Higher altitudes (4500 to 
9000 ft.) : Sierra Nevada from Tuolumne Co. 
to Siskiyou Co., thence to n. Trinity Co. This 
variety passes into var. alismellus, although 
the two in their extreme forms are quite dif¬ 
ferent. Var. alismellus Gray. Fig. 377. Leaves 
thin, mostly or usually wholly basal, these and 
the stems in dense tufts; stems 2 to 10 in. high, 
commonly simple and 1-flowered, naked or 1 or 
2-leaved; herbage glabrous, sometimes slightly 
hairy at base; leaves ovate to oblong-lanceolate, 
4 to 12 lines long, on petioles as long or longer, 
the few stem leaves nearly sessile; flowers 3 

377. Ranunculus alismaefolius to ® lines broad.—Alpine or subalpine wet 
var. alismellus Gray; plant x %. meadows or shallow streamlets, 7000 to 10,500 

Jepson, Manual, pp. 129-384, Dec. 6, 1923. 
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ft., often tilling gravelly mea¬ 
dows with golden bloom: Sierra 
Nevada; far North Coast 
Ranges; high mts. of S. Cal. 
July. 

4. R. lemmonii Gray. Peren¬ 
nial; stems scape-like, 4 to 7 in. 
high, these and the leaves from 
a small short or globose root- 
stock bearing numerous stoutish 
fibres; scapes glabrous, simple oi 
3-branched near the ground oi 
midway, with a pair of opposite 
bracts or leaves below the mid¬ 
dle; leaves lanceolate, pilose, 
1% to 3% in. long, drawn down 
to petioles as long or nearly 
(and strongly dilated at base) ; 
flowers 6 to 9 lines broad, soli¬ 
tary on the scape or its scape¬ 
like branches; petals 5, rarely 6 
or 7, obovate or oblong; achenes 

in a globose head, very turgid, minutely pubescent, the beak very short.— 
Dry plains or valleys in the mts., e. slope of the Sierra Nevada in Sierra and 
Nevada Cos., 5000 ft. May. Very nearly related to R. alismaefolius var. 
hartwegii. 

5. R. flammula L. var. reptans E. Mey. Creeping Spearwort. Fig. 378. 
Perennial; stems slender or almost filiform, decumbent or creeping, rooting 
at the nodes, 3 to 13 in. long; leaves lanceolate, linear- or oblong-lanceolate 
or oblong-ovate, entire, % to 1% in. long, tapering into petioles % to 2% 
in. long, or sometimes sessile; flowers 2 to 5 lines broad, terminating leafy 
stems or naked scape-like peduncles 1 to 2 in. high; petals 5 (or to 8); 
achenes comparatively few, thick, less than % to 1 line long, the beak short. 
—Margins of lakes or shallow slow meadow-streamlets: San Bernardino 
Mts.; Sierra Nevada at middle altitudes; North Coast Ranges; n. to Alas., 
e. to N. Eng. July. 

6. R. pusillus Poir. Dwarf Spearwort. 

Slender annual 3 to 11 in. high; herbage 
glabrous or the dilated petiole somewhat 
sparingly villous-ciliate; basal leaves 
round-ovate to ovate, toothed or entire, 3 
to 8 lines long, on elongated petioles; cau- 
line leaves elliptic-oblong to linear-lance¬ 
olate, entire or slightly denticulate, % to 
2 in. long, more shortly petioled; flowers 
minute; sepals subscarious, mostly not re¬ 
flexed; petals commonly 1 to 3, % line 
long; achenes numerous in a small globose 
head, papillate, % line long, the beak very 
minute.—Low wet ground or in shallow 
pools, North Coast Eanges (Marin Co. to 
Humboldt Co.); e. U. S. Apr.-May. 

7. R. glaberrimus Hook. Sagebrush 

Butterqup. Eig. 379. Perennial; stems 2 
to 7 in. high, 1 to 3-flowered, these and the 
basal leaves from a cluster of slender- 
fusiform roots; herbage glabrous, some¬ 
what succulent; basal leaves roundish to 
oval, obtuse or truncate at base, 3-lobed at 
apex, or entire, % to l1/^ in. long, on 
petioles 3 to 4 times as long; cauline leaves 

378. Ranunculus flammula var. reptans E. Mey.; 
a, habit x % ; b, fl. x 1 *4 ; c, achene x 4. 
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few, 3-lobed or 3-parted, short-petioled or sub- 
sessile; bowers golden-yellow, sometimes aging 
white, % to 114 in. broad; achenes plump, with 
roundish back, % line long, the short beak slen¬ 
der-subulate, straight.—Sandy and gravelly sage¬ 
brush flats, plains and mt. slopes: Lassen, Modoc 
and Siskiyou Cos.; n. to B. C., e. to Col. This 
species flowers rather close to the ground, the 
stems and petioles elongating markedly after 
anthesis (Mary H. Manning.) 

8. R. eschscholtzii Schlecht. Fig. 380. Peren¬ 
nial; stems and leaves in a dense tuft on a very 
short vertical rootstock; stems erect, 4 to 6 (2y2 
to 10) in. high; herbage glabrous, the calyx 
slightly hairy; basal leaves 6 to 15 lines broad, 
broader than long but roundish or reniform in 
outline, subcordate at base, unequally 3-cleft or 
-parted, the smaller central lobe obovate, entire, 
or 3-toothed, the lateral mostly 3-cleft, rarely all 
the lobes alike, but all the apices acute; petioles 
1 to 2 in. long; cauiine leaves few, similar or 
pedately 3-cleft, short-petioled; peduncles ter¬ 
minal, naked, % to 1 (or 2y2) in. long; flowers 
golden-yellow (often aging dull white), 4 to 9 
lines broad; petals round-obovate; achenes thick¬ 
ened, glabrous, smooth, somewhat carinate on 
the back, the beak short, recurved; receptacle 
oblong, 4 to 5 lines long.—Subalpine, in gravelly 

or rocky surface streamlets on cool mountain slopes, 9000 to 13,700 ft.: 
Sierra Nevada from Nevada Co. to Tulare Co.; White Mts.; San Bernardino 
and San Jacinto mountains; w. Nev.; n. to Alas. The thicker-leaved form 
of the central Sierra Nevada is var. oxynOtus Jepson (R. oxynotus Gray.) 

9. R. sceleratus L. Cursed Crowfoot. Annual; stems erect, somewhat 
fistulous, branching, leafy, 7 to 12 in. high, from a cluster of stout fibrous 
roots; herbage glabrous or nearly so, somewhat succulent; leaves % to 1% 
in. broad, parted into 3 (or 5) cuneate segments which are again cleft and 
coarsely toothed, the ultimate lobes or divisions short-oblong, obtuse; basal 
leaves long-petioled; uppermost leaves nearly sessile, the segments broadly 
linear and nearly entire; flowers 3 to 5 lines broad; petals pale yellow, 
scarcely exceeding the calyx; receptacle elliptic or oblong, 1% to 4 lines 
long; achenes thick, % line long, the beak almost none.—Shallow pools or 
muddy margins of lakes, Modoc Co.; n. to B. C., s. to Ariz., e. to N. B. 
Juice acrid, raising blisters on the skin. 

10. R. bongardii Greene. Perennial; stems slender, or often coarse, 1 to 
2 ft. high; herbage sparsely or densely pilose below, above pubescent or liir- 
sutulose; leaves 3-parted, the divisions shallowly 3-cleft or disposed to be 
quite entire, rather broad and elongated, especially the upper; flowers small 
(2 to 3 lines broad), very pale yellow or whitish; achenes elliptic, glabrous, 
the very slender beak as long as the body, erect-curved like a grab-liook.— 
Shady woods: Humboldt Co. and n. Sierra Nevada; n. to Alas. Var. greenei 

Piper. Achenes liispidulose.—San Bernardino Mts.; Pine Ridge, Fresno Co.; 
Humboldt Co. 

11. R. canus Benth. Perennial; stems erect, branching, 1 to 1% ft. high; 
herbage fragrant (at least at certain stations, probably not always), soft- 
villous all over when young or the leaves beneath conspicuously silky-lanate; 
leaves mostly in a basal tuft, deeply parted and subdivided into many lance¬ 
olate acute segments, long-petioled; flowers 6 to 12 lines broad; petals 5 to 
8 (or 10); achenes large, flat, glabrous, 2 to 3 lines long, including the rather ; 
conspicuous triangular-subulate beak which is slightly curved at the tip.— 
Plains or low rolling hills: Sacramento Valley; e. Contra Costa Co. It 
passes into R. ealifornicus. 

Schlecht.; a, plant x 1; b, 
achene x 6. 
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12. R. californicus Benth. California Buttercup. Fig. 381. Stems mostly 
caespitose, arising from a cluster of stout fibrous perennial roots, erect or 
ascending, 9 to 18 in. high, freely branching and many-flowered; herbage 
hirsute (especially below) to nearly glabrous, the leaves often silky be¬ 
neath; leaves ovate or roundish in outline, 1 to 2 (or 3) in. long, ternately 
divided, and again divided, parted or lobed, the earlier with the broad 
divisions shallowly and mostly obtusely lobed, the later with the laciniately 
and sharply cleft divisions less broad or narrowly linear; flowers 6 to 11 lines 
broad; sepals usually somewhat petal-like, closely reflexed; petals 9 to 16, 
uncommonly as few as 7 or 8, obovate to oblong; achenes glabrous, strongly 
flattened, nearly as broad as long, % to l1/} lines long, very rounded dorsally, 
the ventral side straightish; beak very short, mostly stoutish and closely 
recurved, sometimes slender and slightly recurving.—Open hills and moist 

381. Ranunculus californicus Benth.; a, fl. branch x 1; b, usual type of leaf x 1; c, lower 
leaf x 1; d, petal x 3; e, acliene x 4% ; f, seedling x 1; g, h, later leaves of seedling x 1. 

valleys, our most common species, abundant in the Coast Ranges and s. to 
S. Cal. Also occurring in the Great Valley and neighboring foothills but 
localized or less common. Var. cuneatus Greene. Stems prostrate or decum¬ 
bent; leaves thin; the lower leaves sharply cleft into 3 broad lobes, the divi¬ 
sions incised but more equally toothed than in the species, so that the out¬ 
line is roundish-subcordate.—San Mateo to San Francisco and Marin Co.; 
often on ocean bluffs. Var. crassif6lius Greene. Stout, low, the stems 
assurgent; herbage somewhat succulent, sparingly villous; basal leaves shal¬ 
lowly 3-lobed, the lobes rounded and more or less coarsely toothed; cauline 
leaves parted into 3 oblong lobes.—Coast bluffs, Mendocino Co. to San Fran¬ 
cisco. Var. ludovicianus (Greene) Davis. Stems many, coarse, rather 
densely tufted; herbage rather densely pilose or even silky, especially below; 
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leaves cut into rather broad acuminate or lanceolate segments; flowers and 
achenes of the species.—Mt. mdws., 4500 to 7000 ft., Tehachapi Mts. to the 
San Bernardino Mts. and San Diego Co. 

13. R. occidentalis Nutt. Perennial; habit of R. californicus; herbage 
pilose or hirsute below with spreading hairs, often densely so on the petioles, 
or varying to nearly glabrous; basal leaves of roundish outline, % to 2 in. 
broad, incisely 3 (or 5)-cleft or -parted, rarely divided into separate leaflets, 
the segments mostly broad, shallowly but incisely lobed and toothed; upper 
cauline leaves divided into linear segments; flower 6 to 10 lines broad; 
petals 5; achenes flattened, obliquely rounded dorsally, nearly straight on the 
ventral side, 1 to 2 lines long, the subulate beak saliently erect, straight or 
somewhat falcate, and commonly projecting somewhat forward rather than 
recurving, % to % as long as the body.-—Placer and Mendocino Cos. n. to 
Siskiyou Co.; far n. to Wash. There are intergrades to the varieties. Var. 
eisenii Gray. Stems slender, erect, 1 to 1% ft. high; stems and leaves pilose 
with spreading hairs or only the leaves pilose, or the herbage subglabrous; 
leaves lobed as in the species; flowers 5 to 8 lines broad; petals commonly 5, 
sometimes 6, rarely 7; beak of the achenes slender, curving, rarely closely 
recurved.—Openly wooded ridges, flats or valleys: middle and inner Coast 
Ranges from Santa Clara Co. to Siskiyou Co., 500 to 2500 ft.; Sierra Nevada 
foothills from Tulare Co. to Shasta Co., 2500 to 4500 ft. This is the most 
common buttercup throughout most of its range. Var. rattanii Gray. Stems 
slender, 1 to 2 ft. high; pubescence as in var. eisenii; petals 5 or 6; achenes 
hispidulose, the beak slender, nearly erect or projecting forward a little, or 
recurved.—Mendocino and Humboldt Cos.; n. to southern Ore., ranges s. to 
Napa Co. in a modified form. Var. alceus Jepson. Plants diffuse, 6 to 9 
(or 15) in. high; stems and petioles very pilose below; flowers small; achenes 
as in var. eisenii.—North Coast Ranges and Sierra Nevada, (3000 or) 5000 
to 7500 ft.; a late flowering rather small plant about intermediate between 
the species and var. eisenii. 

14. R. repens L. Creep¬ 
ing Crowfoot. Fig. 382. 
Perennial; stems trailing, 
arising from a cluster of 
stout fibrous roots, % to 1 
ft. long, rooting at the 
lower nodes; herbage 
sparsely bristly, often 
densely so on the petioles; 
leaves 1 to 4 in. broad, the 
basal long-petioled, com¬ 
posed of 3 distinct or nearly 
distinct leaflets; leaflets in¬ 
cisely 3-parted and again 
incisely cleft or toothed; 
flowers 6 to 12 lines broad; 
sepals not reflexed; petals 
much longer than the sepals, 
brilliant gold; achenes flat¬ 
tened, keel-margined all 
around, 1 line long, bearing 
a short stout somewhat 
curved beak which is bent 
or hooked at tip.—Native of 
Eur., sparingly naturalized 
in marshes: Marin Co.; 
Humboldt Co. 

R. BULBdsus L. Stem 
erect, from a bulb-like 
base; herbage hairy; basal 
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383. Ranunculus bloomeri Wats.; a, fl. branchlet x 
% ; b, basal leaf x %; c, achene x 3. 

leaves 3-parted; peduncles 
furrowed. — An escape at 
Fortuna, Humboldt Co. (acc. 
J. P. Tracy); native of Eur. 

15. R. macounii Britt. 
Perennial; stems stoutish. 
trailing or reclining, rarely 
rooting at the nodes, 1 to iy2 
ft. long; general aspect simi¬ 
lar to R. orthorhynchus; 
stems and petioles hispidly 
hirsute with spreading hairs; 
leaves 3-foliolate, incisely 
3-cleft, with laciniate and 
sharply toothed segments; 
flowers relatively insignifi¬ 
cant (4 to 5 lines broad); 
petals little surpassing the 
early deciduous sepals; heads 
of achenes large, dense, glob- 
ular or somewhat oval; 
achenes somewhat flattened, 
carinate - margined all 

around, 1 to P/2 lines long, with a short-lanceolate straightish beak y2 line 
long.—Nev. to Ore. and B. C., entering Cal. in Modoc Co.; e. to the Atlantic. 

16. R. bloomeri Wats. Fig. 383. Stems erect or ascending, 5 to 18 in. 
high, from a cluster of thick-fibrous or even slender-fusiform perennial roots; 
herbage somewhat succulent, glabrous or a little hairy, especially on the 
leaf bases; basal leaves 3 foliolate (or a few simple), on petioles 6 to 14 in. 
long; leaflets (as well as the simple blades) ovate to roundish, obtuse to 
cordate at base, coarsely dentate, sparsely incised, or 3-lobed, usually petio- 
lulate, % to 2 in. long; flowers few and large, 1 to iy2 in. broad; petals 5, 
emarginate at apex, the greenish area at base conspicuous and the nectar- 
gland large; achenes turgid, iy2 lines long, tipped with a slender subulate 
beak as long.—Low fields near the coast from San Mateo Co. to Contra Costa 
and Mendocino Cos. Feb.-Apr. 

17. R. orthorhynchus Hook. Fig. 384. Stems leafy, ascending or erect, % 
to 1 y2 ft. high, these and the basal 
leaves from a large cluster of stout- 
fibrous or slender-fusiform perennial 
roots; petioles and stems hirsute or vil¬ 
lous with spreading hairs; leaves pin- 
nately 5-foliolate, the 3 upper leaflets 
often approximate; leaflets incisely 
cleft or toothed, or 3-parted, especially 
the terminal one, % to 1 y> in. long; 
flowers yellow, 6 to 9 lines broad; petals 
5; achene glabrous, thickish, 2 lines 
long, with a broad ventral channel and 
weak dorsal keel, the subulate upright 
beak quite as long as the body.—Wet 
meadows, middle altitudes (3600 to 
5600 ft.) in the Sierra Nevada from 
Mariposa Co. to Modoc Co. and Siski¬ 
you Co.; n. to B. C. Var. hAllii Jepson. 
Leaflets of basal leaves broader than 
long, with mostly shallow lobes and 
obtuse teeth (suggestive of Apium 
graveolens); achenes rather sharply 
margined, the margins running onto the 
stout beak as salient ridges.—Pine 

384. Ranunculus orthorhynchus Hook.; 
a, habit x % ; &, leaf x % ; c, achene x 3. 
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Ridge, Fresno Co. Var. platyphItllus Gray. Stems 
very stout, (% or) l1^ to 3% ft. high, from a 
cluster of slender fusiform roots; herbage brown¬ 
ish-hirsute or pilose, the hairs often retrorse and 
often dense on the petioles, or nearly glabrous 
throughout; leaves 3-foliolate or the leaflets re¬ 
placed by 3 leaflets; lateral leaflets sessile or 
short-petiolulate, the terminal one long-petiolulate; 
flowers % to 1% in. broad; petals 5 to 8, round- 
obovate to broadly oblong, deep rich glistening 
yellow; achenes margined.—Swamps and ditches: 
North Coast Ranges, mostly near the coast; n. to 
Wash. Mar.-May. 

18. R. marmorarius Jepson & Tracy. Stems as¬ 
cending, 6 to 10 in. high, from perennial roots; 
herbage sparsely hirsute; basal leaves 3-foliolate. 
the leaflets cuneate-obovate, 3-cleft into narrow 
lobes, otherwise entire; cauline leaves deeply 3 
parted, or 3-foliolate with lanceolate entire 
petiolulate leaflets, or simple and lanceolate; 
achenes with very slender beak as long as or 
longer than the body.—Marble Mt., w. Siskiyou Co. 

19. R. hebecarpus H. & A. Fig. 385. Slender 
delicate annual herb, 5 to 12 in. high, branching, 
sparsely villous; leaves thin, round or reniform in 
outline, 3-parted or -divided, the divisions some¬ 
what divergent, entire, notched or lobed, or the 
uppermost divided into 3 narrowly oblong acute 
segments; peduncles 3 to 9 lines long; flowers mi¬ 
nute, pale yellow; petals early deciduous, com¬ 
monly before the stamens; achenes few, hispidu- 

lous with hooked hairs, orbicular, flat, 1 line long, tipped with a short curved 
beak.—Common in the foothills and sometimes in the valleys, in the shade 
of oak and other trees: frequent in the Coast Ranges; Sacramento Valley; 
Sierra Nevada; S. Cal. near the coast; s. to L. Cal., n. to Wash. 

20. R. muricatus L. Fig. 386. Annual; stems stout, 3 to 10 
in. high; herbage yellowish green, somewhat succulent, glabrous; 
leaves roundish or reniform, % to 2 in. broad, coarsely toothed 
and commonly 3-cleft; dowers 3 to 7 lines broad; petals 5 (or 

3) ; achenes 4 lines long, in¬ 
cluding the stout ensiform 
beak, the sides very flat, sur¬ 
rounded by a conspicuous 
raised smooth border and 
coarsely muricate or prickly. 386.R.muri- 
—Low places in valley fields: catus L.; 

nat. from bur., widely scat¬ 
tered in cent, and n. Cal., but not common. 

21. R. arvensis L. Hunger-weed. Erect 
annual, 1 to l1/^ ft. high; lower leaves 
with three broad coarsely crenate lobes, 
the upper 2 or 3 times divided into nar¬ 
row acute segments; achenes spiny-tuber- 
culate on the raised margin as well as on 
the sides.—Mariposa Co.; introd. from 
Eur. 

22. R. cymbalaria Pursh. Desert Crow- 

.. , , , . _ foot. Fig. 387. Perennial by whip-like or 

a, plant x % ; b, stolon rooting at tip; thread-like stolons which root at niter- 
c, achene x 4y2. vals of 1 % to 2y2 in. and produce tufts 

385. Ranunculus hebe¬ 
carpus H. & A.; a, fr. 
branch x 1; b, achene 

x 4 y2. 
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of leaves and scapes; scapes 1 % to 8 in. high, 1 to 3-flowered; leaves 
round-ovate to reniform, cordate at base, remotely notched, 4 to 10 lines 
long, on petioles 2 to 3 times as long; flowers 4 to 6 lines broad; petals 
5 to 9 (or 12), oblong, shorter than or little exceeding the sepals; receptacle 
oblong-conic, obtuse, 2 to 6 lines high; achenes with striate sides.—Moist 
alkaline soils in river bottoms or desert lake beds or about desert springs: 
upper San Joaquin Valley; cismontane S. Cal.; Mohave Desert; thence n. 
along the e. side of the Sierra Nevada through Inyo and Lassen Cos. to 
Modoc Co. Widely distributed in N. and S. Am. and Asia. May-July. 

23. It. aquatilis L. Water Buttercup. Perennial submersed aquatic, only 
the tips of the slender stems and the flowers resting on the surface of the 
water; leaves all many times dissected into filiform or capillary divisions, 
rarely some floating leaves with 3 broad lobes 2 or 3-toothed at apex; flowers 
3 to 5 (or 8) lines broad; sepals deciduous; styles subulate, rarely persisting; 
receptacle often hairy; achenes transversely rugose, commonly hispidulous, 
about 11 to 18 in a rather compact round head.—Ponds, vernal pools, and 
slow streams in the valleys and mts.: Coast Ranges; Sierra Nevada; S. Cal. 
It is variable, and being rather common and nearly cosmopolitan, a large 
number of forms have received specific names. Apr. Var. trichophYllus 

Gray. Green Eel-grass. Leaves rather short and rigid, not collapsing on 
withdrawal from the water.—Widely distributed. Var. bakeri Jepson. Leaves 
small, sparsely branched, the rigid segments divaricate.—Santa Clara Co. 
Var. peduncularis Jepson. Peduncles very stout, falcate-curved, 1 in. long.— 
Lake Co. Var. hispidulus Drew. Lower base of the emersed leaves, and the 
petioles and stipules hispid.—Humboldt Co. 

24. R. lobbii Gray. Lobb’s Buttercup. Annual; submersed leaves none, 
or when present, few and as in R. aquatilis; floating leaves 6 to 9 lines 
broad, divergently 3-parted into oblong or ovate lobes, the lateral lobes 
notched and the middle one commonly entire, or, rarely, all notched; stamens 
5 to 10; petals withering persistent; style filiform, about 3 times the length 
of the ovary; achenes few (4 to 6), rugose, the mature ones commonly with 
minute black dots.—Whitening the surface of shallow vernal pools: Alameda 
and Marin Cos. to Napa Valley and n. Sonoma Co.; n. to B. C. 

14. BECKWlTHIA Jepson. 

Perennial herb with the dissected leaves and 1-flowered scapes from a 
stoutisli rootstock. Petals rose-color or pink, roundish, with short narrow 
claw and a pocket-like pit near the base of the blade. Sepals and petals 
withering-persistent. Achenes strongly utricular. (Lieut. E. G. Beckwith, 
leader of a Pacific Railroad survey through the northern Sierra Nevada.) 

1. B. andersonii (Gray) Jepson. Scapes naked, 4 to 9 in. high; herbage 
glabrous; leaves of rounded outline, palmately twice or thrice dissected into 
oblong or linear segments; segments acute, 2 to 4 lines long; flowers 12 to 
14 lines broad; sepals round-ovate, purplish-margined; achenes numerous, 3 to 
4 lines long, the beak very short.—Modoc and Mono Cos.: Ore. to Ariz. 
(Ranunculus andersonii Gray.) 

15. KUMLIENIA Greene 

Glabrous perennial with the leaves and 1-flowered scapes from a fascicle 
of thickened or fleshy-fibrous roots. Leaves all basal, roundish, shallowly 
3-lobed and sparingly toothed, cordate or truncate at base. Sepals 5 or 6, 
white. Petals 5 or 6, minute, reduced to small yellow stiped nectaries. 
Achenes sub-follicular, capitate, membranous, lanceolate, attenuate upward 
into a broadly subulate beak hooked or coiled at the tip, 2 (or 3)-nerved on 
the sides, at least when dead ripe. Seed fusiform, longitudinally multi- 
striate. (T. L. Kumlien, one-time Professor of Natural History at Albion 
College.) 

1. K. hystricula (Gray) Greene. Eig. 388. Scapes 2 to 9 in. high; leaves 
roundish in outline but broader than long, % to 2^ in. broad, on petioles 
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% to 2 in. long; flowers 5 to 7 
(or 12) lines broad; sepals oval; 
nectaries spoon-shaped, one line 
long; achenes weakly pubescent, 
2 to 2% lines long; seed % line 
long.—Clefts of rocks on moist 
canon sides, often within reach 
of dying spray: Sierra Nevada at 
middle altitudes (1500 to 5000 
ft.), from Tulare Co. to Butte 
Co.; n. to Ore. Jan.-June. 

16. CLEMATIS L. Virgin’s 

Bower 

Stems woody below, climbing 
by aid of the petioles of the oppo¬ 
site compound leaves. Peduncles 
axillary, bearing 1 to numerous 
flowers. Flowers (in ours) polyg¬ 
amous. Sepals 4, valvate in the 
bud, white and petal-like. Petals 
none (in ours). Stamens numer¬ 
ous. Achenes numerous in a head¬ 
like cluster, the styles persistent 
as hairy or plumose tails, very 
conspicuous in fruit. (Ancient 
name, from Greek klema, a twig.) 

Peduncle bearing a cymose panicle of many flowers, the cymes leafy-bracteate; leaflets 
5 to 7; achenes pubescent.1. O. ligusticifolia. 

Peduncle 1 to 3-flowered, with 2 bractlets below the middle. 
Leaflets 3; achenes pubescent.2. G. lasiantha. 
Leaflets mostly 5 to 9; achenes glabrous.3. G. pauciflora. 

1. C. ligusticifolia Nutt. Yerba de Chivato. Nearly glabrous, except the 
inflorescence; leaflets 5 to 7, ovate, cordate or obtuse at base, 3-lobed or 
coarsely toothed about midway, or nearly entire, mostly 1 to 3 in. long; 
peduncles 1 to 4 in. long, bearing a panicle of many to numerous flowers; 
dowers V2 to % in. in diameter; sepals narrowly oblong, acute, tomentulose; 
tails of the achenes 10 to 13 lines long; fruiting panicles corymbose to 
long-paniculate, 2 to 15 in. long.—Valleys, foothills and mts., 100 to 3500 ft.: 
S. Cal.; Sierra Nevada; Coast Ranges; n. to Ore. It climbs high over shrubs 
and sometimes ascends trees. An infusion of the herbage is used by Spanish- 
Californians as a healing wash for cuts in horses. 

2. C. lasiantha Nutt. Pipe-Stem. Branchlets and sepals tomentose-pubes- 
cent, the foliage less so; leaves trifoliolate, the leaflets elliptic to orbicular, 
truncate or rounded at base, coarsely toothed and often 3-lobed, 1 to 2 in. 
long; peduncles 1 (rarely 3)-flowered, 2 to 6 in. long; flowers 1% to 21 2 3/4 in. 
in diameter; sepals broadly oblong, usually obtuse; achenes supporting a 
tail 1 to 1% in. long, the fruit of one flower forming a head-like cluster 
2 to 2y2 in. broad.—Canons and hillsides, 100 to 2000 ft.: Coast Ranges; 
Sierra Nevada; mts. of S. Cal. It clambers over shrubs or low trees, often 
illuminating a hillside with its profusion of flowers; occasional along streams 
in the valleys. Apr.-May. 

3. C. pauciflora Nutt. Rope Vine. Stems slender; herbage silky-pubescent 'I 
when young; leaves more or less fascicled, 3 to 5-foliolate or the basal leaf¬ 
lets each replaced by 3 leaflets; leaflets roundish to ovate, toothed and often 
3-lobed, often cordate at base, % to 1 in. long; peduncles 1 (or 3)-flowered, 
% to 1 in. long; flowers % to 1 in. broad; sepals 4 or 3; achenes glabrous, 
their tails about 1 in. long.—Trailing over rocks or clambering over bushes: 
cismontane S. Cal. Mar.-Apr. 
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CALYCANTHACEAE. Sweet-shrub Family 

Aromatic shrubs with opposite entire leaves and no stipules. Flowers 
large, solitary, terminating the branches. Bracts, sepals and petals passing 
into each other, imbricated in many series, adnate at base to the enlarged 
hollow receptacle which is like a rose-cup. Stamens numerous, the inner 
ones sterile. Pistils many, distinct, nearly inclosed in the hollow receptacle, 
becoming achenes. 

1. CALYCANTHUS L. 

Flowers livid red. Petals in several rows at mouth of tube, the inner ones 
shorter. Styles equaling the anthers, filiform, colorless. Seed without endo¬ 
sperm; cotyledons foliaceous, convolute, caulicle inferior. (Greek kalyx, 
covering or calyx, and 
anthos, flower.) 

1. C. occidentalis H. 

& A. Spice Bush. 

Sweet Shrub. Fig. 389. 
Erect branching shrub 
5 to 9 ft. high; leaves 
ovate to oblong-lance¬ 
olate, acute, rounded at 
base, 1% to 6 in. long; 
sepals and petals linear- 
spatulate, 1% in. long 
or less, the upper % or 
% fading tawny or 
brown in age; filaments 
Yz line long; fruiting 
receptacle cup-like, 1 
to 1% in. long; achenes 
oblong-ovate, slightly 
oblique or curved, a 
trifle flattened and 
bordered all around 
with a granular mar¬ 
gin, somewhat velvety- 
hirsute, 4 to 5 lines 
long. —- Along canon 
streams in the North Coast Ranges and Sierra Nevada foothills, 800 to 
3800 ft. 

BERBERIDACEAE. Barberry Family 

Shrubs or herbs, ours with alternate compound leaves. Flowers perfect, 
regular, hypogynous. Sepals 6, in 2 circles. Petals 6, in 2 circles, the stamens 
as many and opposite them. Anthers opening by an uplifting valve or lid. 
Ovary one, superior, 1-celled, becoming in fruit a capsule, a berry, or dry and 
coriaceous. Seeds with endosperm.—Achlys is anomalous; it has no perianth 
and 9 to 13 stamens. 

Shrubs or low woody plants; leaves pinnate, prickly; petals bifid.1. Berberis. 
Perennial herbs; leaves all basal, ternate, not prickly. 

Calyx and corolla none; leaves with 3 sessile leaflets.2. Aohlys. 
Calyx and corolla present, reflexed; petals entire; petioles once or twice ternately 

divided, the divisions bearing 3 (rarely 1) petiolulate leaflets. 
3. Vancouveria. 

389. Calycanthus occidentalis H. & A.; a, fl. brancblet; 
b, fr. receptacle. x%. 

1. BERBERIS L. Barberry 

Evergreen shrubs or low suffrutescent plants with yellow wood. Leaves 
alternate, prickly, in ours pinnately compound with the rachis jointed at 
the insertion of the leaflets. Flowers yellow, in racemes. Sepals petal-like, 
subtended by 3 somewhat colored bractlets. Petals concave, in ours distinctly 
bifid. Filaments irritable. Stigma peltate-umbilicate. Fruit a berry. (Arabic 
name.) 
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Filaments with a pair of recurved teeth near the apex; racemes short, from small terminal 
or lateral buds; bud-scales few, deciduous, small (1 to 2 lines long); leaflets 
3 to 9, pinnately veined. 

Leaflets with comparatively few (mostly 5 to 15) teeth, the teeth strongly spinose; 
erect shrubs of dry inner ridges or of the desert. 

Racemes loosely few-flowered. 
Leaflets equal or nearly so; tooth-like lobes of the leaflets coarse, mostly 

subequal.1. B. fremontii. 
Terminal leaflet much longer than the lateral ones; terminal lanceolate tooth 

of each leaflet often entire, many times larger than the small 
lateral teeth..2. B. nevinii. 

Racemes densely many-flowered; teeth of the leaflets very coarse. 
3. B. californica. 

Leaflets with more numerous teeth. 
Foliage not very dense; leaflets with many teeth. 

Low (about V2 to 1 ft. high). 
Stems erect or ascending; leaflets mostly pale or glaucescent above, 

mostly glaucous or whitish beneath, their teeth spine-tipped. . 
4. B. pumila. 

Stems prostrate or ascending; leaflets dull, their teeth bristle-tipped.... 
5. B. repens. 

Erect, 1 to 3 ft. high; leaflets shining above, their teeth spine-tipped. 
6. B. aquifolium. 

Foliage mostly forming a dense terminal fascicle; leaflets thin, with numerous 
small bristle-tipped teeth; coast region.7. B. pinnata. 

Filaments without teeth; racemes elongated, loose, solitary or few from a terminal bud; 
bud-scales large (% to 1% in. long), persistent; leaflets 11 to 21, somewhat palm- 
ately veined..8. B. nervosa. 

1. B. fremontii Torr. Desert Barberry. Shrub 5 to 8 (or 15) ft. high; 
leaflets 5, ovate, rigidly coriaceous, yellowish or glaucous, scarcely at all or 
only moderately undulate, 6 to 12 lines long, strongly and sinuately 5 or 7- 
lobed, the lobes strongly spinose; petiole articulated near the base or often 
a supplementary pair of leaflets borne at this point; racemes few (3 to 9)- 
flowered, 1 to 1% in. long, the peduncles as long or almost none; berries at 
maturity dull brown, somewhat inflated, 5 to 6 lines in diameter.—Mt. 
slopes: e. Mohave Desert; Colorado Desert; e. to Ariz. and s. Nev., s. to 
L. Cal. and Sonora. May-June. 

2. B. nevinii Gray. Shrub 6 to 8 ft. high, with many erect loose branches; 
leaflets 5, % to 1^4 in. long, the lateral oblong, the terminal one broadly 
lanceolate, acuminate, all with few and small spinose teeth; petioles almost 
none; racemes lo'osely 5 to 7-flowered.—Sandy slopes: e. edge of San Fer¬ 
nando Valley; Arroyo Seco, San Gabriel Mts. (F. W. Peirson); very rare; 
closely allied to B. fremontii. 

3. B. californica Jepson. Stems rigidly erect, 3 to 6 (or 10) ft. high, 
little branched; leaves 1% to 4 in. long; leaflets 5 to 9, ovate, 1 to 2 in. 
long, very pale or glaucescent, strongly reticulate, repandly dentate, the 
8 to 12 teeth ending in long stout spines, their length % to % the breadth 
of the body of the blade, the blade so strongly undulate that the spines are 
presented in nearly all directions; racemes 1 to 2 in. long, the pedicels 
mostly 3 to 5 lines long.—Dry rocky interior foothills, 300 to 1500 ft. or up 
to 6000 ft. on arid ridges: Inner Coast Range, s. to cismontane S. Cal.; 
apparently also in s. Sierra Nevada foothills. 

4. B. pumila Greene. Stems erect, rigid, 5 to 14 in. high; leaflets 5 (3 
to 7), broadly ovate, whitish, glaucescent or dull green, 1^4 to 21/4 in. long, 
the rather coarse or medium-sized teeth about 10 to 18, spine-tipped; racemes 
dense, 1 to 1 % in. long; berries blue, small, oblong.—Inner North Coast 
Range and higher Sierra Nevada foothills; n. to southern Ore.; 3000 to 
5000 ft. 

5. B. repens Lindl. Creeping Barberry. Stems ascending from a creeping 
or stolon-like base, simple, 4 to 6 in. high; leaflets 3 to 5, plane or nearly so, 
dull above, paler beneath, with many small teeth and weak spines; racemes 
rather dense, 2 to 2^ in. long; berries blue-glaucous.—Del Norte Co. to 
Modoc Co., thence s. to Inyo Co.; n. to B. C., e. to Rocky Mts. 

6. B. aquifolium Pursh. Mountain Grape. Stems erect, 1 to 3 ft. high; 
leaves thin-coriaceous, bright-green and glossy-shining above, duller be¬ 
neath; leaflets plane, 3 to 5 or 7, elliptic-ovate to oblong-ovate, 1% to 3 in. 
long, the margin with many long slender spines; lowest pair of leaflets remote 
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from base of petiole; 
racemes fascicled in the 
axils and at the summit, 
dense, 1 to 2 in. long; ber¬ 
ries blue, glaucous, rather 
large.—North Coast Ranges 
from Napa Co. to Hum¬ 
boldt Co.; n. Sierra Nevada 
from Amador Co. to Modoc 
Co.; n. to B. C. Var. dict- 

y6ta Jepson. Erect, stout, 
y2 to 1 ft. high, sparsely 
leafy; leaflets 5 to 7, broad¬ 
ly ovate, prominently retic¬ 
ulated, shining and yellow 
above, paler beneath, 1 to 
214 in. long, undulate, sinu¬ 
ous-dentate, the 10 to 20 
teeth with strong spines: 
lowest pair of leaflets close 
to base of petiole; racemes 
dense, % to 1 in. long.— 
Rocky slopes, Marysville 
Buttes. 

_ _ . t ~ 390. Berberis pinnata Lag.; a, fl. branch x V2 ; 
7. B. pinnata Lag. Cali- b, fl. x 1; c, stamen x 4. 

fornia Barberry. Fig. 390. 
Stems erect, stout, branching, % to 1% ft. high (or even to 4 or 5 ft.); 
leaves 2 to 4 in. long; leaflets usually 7 to 13, but sometimes 5 to 17, rather 
crowded on the rachis, ovate-elliptical to oblong, thinnish and plane, some¬ 
what bubbly-undulate, 1 to 21/4; in. long, shining above, somewhat paler be¬ 
neath, shallowly sinuate-dentate, the numerous teeth prickly; lowest pair 
close to base of petiole; racemes clustered, dense.—Hill summits and slopes, 
mostly along the edge of thickets, near the coast from Marin Co. to San 
Diego Co. Mar.-Apr. 

8. B. nervosa Pursh. Oregon Grape. Stem scaly, caudex-like, simple, % 

to 1 (or 2) ft. high, bearing the leaves in a terminal tuft; leaves 9 to 16 in. 
]ong, the rachis conspicuously nodose; leaflets 11 to 21, bright green, ovate 
to ovate-lanceolate, spinulose-serrate, and somewhat palmately nerved, 1% 
to 3 in. long; scales of the strong terminal bud % to 1% in. long, coriaceous- 
glumaceous; racemes erect, elongated, 2 to 4 (or 6) in. long; bracts oblong 
to lanceolate, membranaceous; berries blue-glaucous, 4 to 5 lines in diameter. 
—Woods near the coast from the Santa Lucia Mts. to Shasta and Siskiyou 
Cos.; n. to B. C. 

2. ACHLYS DC. 

Perennial herbs with long-petioled 3-foliolate leaves and leafless scapes 
rising from a very slender rootstock. Flowers perfect, in a short dense 
spike. Calyx and corolla none. Stamens 9 to 13, 2 to 3 times as long as 
ovary, the outer dilated upward. Fruit dry, indehiscent, broadly moon¬ 
shaped. (Greek Achlus, the god of night or gloom.) 

1. A. triphylla (Sm.) DC. Deer-foot. Plants about 1 ft. high; leaflets 
fan-shaped, sinuate-dentate, 2 to 6 in. broad.—Woods near the coast, 100 to 
2500 ft., Mendocino Co. to Humboldt Co.; n. to B. C. Also called Sweet 
Leaf. Settlers on the Humboldt coast, prizing the delicate fragrance, hang 
bunches of the leaves in their houses. 

3. VANCOUVERIA Morr. & Dec. 

Low perennial herbs with slender creeping rootstocks. Leaves once or 
twice ternately compound, all basal or nearly so. Flowers small, nodding, 
arranged in an open panicle on a slender scape-like peduncle. Sepals 6, in 2 
series, obovate, petal-like, reflexed, subtended by 6 to 9 small calyx-like 
membranous bractlets. Petals 6, ligulate, tipped with a hood-like nectar-bear- 
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ing appendage, reflexed. Stamens 6, closely erect about the pistil, the anther 
connective produced into a pointed tip. Style 1; stigma thin, cup-shaped. 
Fruit a follicle. Seeds with an aril. (Capt. George Vancouver of the Eng¬ 
lish exploring ship Discovery, who visited San Francisco Bay in 1792.) 

Leaflets with cartilaginous-margin; panicle beset with gland-tipped hairs; stamens gla¬ 
brous.1. V. parviflora. 

Leaflets not cartilaginous-margined; panicle glabrous; stamens covered with short gland- 
tipped hairs.2. V. hexandra. 

1. V. parviflora Greene. Inside-out Flower. Stems 8 to 20 in. high, 
sparsely hairy, at base rusty-pilose, the panicle pubescent with short spread¬ 
ing gland-tipped hairs; leaves glabrous or with rusty hairs on the petioles at 
the forks, persisting through the winter; leaflets thickish, roundish in out¬ 
line, broadly cordate at base, with mostly closed sinus, obscurely or evi¬ 
dently 3-lobed with a notch at the summit of each lobe, % to 1% in. long, 
frequently broader than long, the margin cartilaginous and often crisped; 
panicle 2y2 to 7 in. long, 25 to 55-flowered; flowers white or lavender-tinged, 
4 lines long; sepals 2 lines long; stamens glabrous.—Shade of coniferous 
forests, mostly in the Redwood region, from the Santa Lucia Mts. to Hum¬ 
boldt Co.; n. to Ore. May-June. 

2. V. hexandra (Hook.) Morr. & Dec. Flowering stems 7 to 21 in. high; 
leaves sparingly pubescent with short scattered hairs, perishing after the 
maturing of the fruit; leaflets thinnish, ovate to oval or roundish in outline 
(seldom broader than long), % to 1% in. long, cordate at base with open 
sinus, 3-lobed at apex (the middle lobe largest); panicle glabrous, 10 to 25- 
flowered; flowers 6 lines long; sepals 3 lines long; sepals and petals pearly 
white; stamens covered with small stipitate glands; ovules 3 in each cell.— 
Woods, 500 to 3000 (or even 4000) ft.: Mendocino Co. to Siskiyou Co.; n. 
to Wash. Commonly in deeper shade than V. parviflora. May-June. 

LAURACEAE. Laurel Family 

Aromatic evergreen trees and shrubs with alternate simple leaves and no 
stipules. Flowers perfect, regular. Petals none. Anthers opening by up¬ 
lifted valves. Ovary superior, 1-celled, 1-ovuled, with a single style. Fruit 
in ours a drupe. 

1. UMBELLULARIA Nutt. 

Flowers in simple peduncled umbels. Sepals 6. Stamens 9, the three inner 
with stipitate orange-colored gland 
on each side of the filament at base 
and alternating with scale-like stam- 
inodia; anthers 4-celled, 4-valved, 
the three inner extrorse, the outer 
introrse. (Latin umbellularia, a 
little umbel.) 

1. U. californica Nutt. California 

Laurel. Fig. 391. Tree 20 to 60 ft. 
high with a dense crown of erect 
slender branches, or in the chaparral 
as a mere shrub; leaves oblong or 
oblong-lanceolate, entire, 2y2 to 4% 
in. long, on short petioles; umbels 
4 to 9-flowered, but setting only 1 to 
3 (rarely 6) fruits; flowers 2 lines 
long; drupe subglobose or ovoid, 1 
in. long, greenish, or when ripe, 
brown-purple.—Canon walls, moun¬ 
tain slopes and stream flats: Coast 
Ranges and Sierra Nevada, s. to San 
Diego Co. and n. to southern Ore. 
It is most abundant and of greatest 

391. Umbellaria californica Nutt.; fr. branchlet S*ze on alluvial river flats of 
x Vz. northwestern California and adja- 



PAPAYERACEAE 397 

cent Oregon. Also called Bay Tree and Bay Laurel, but in the woods of 
Mendocino and Humboldt the name 1 ‘ Pepperwood ’ ’ is the only one in use. 
while in Oregon the name “ Myrtle’ ’ replaces all others. The wood is prized 
by the cabinet-maker. 

PAPAYERACEAE. Poppy Family 

Herbs or shrubs with mostly colored juice and regular complete flowers. 
Sepals 2 or 3, caducous, the petals twice as many. Calyx in Eschscholtzia 
resembling a fool’s cap, the 2 sepals completely united into a single piece. 
Stamens numerous, rarely few. Pistil 1, composed of 2 to several united 
carpels; ovary superior, 1-celled (several-celled in Romneya); in Platyste- 
mon the lightly united carpels become distinct in fruit. 

Sepals distinct, caducous; receptacle not hollowed (slightly hollowed in no. 6). 
Leaves usually opposite or whorled, entire; annual herbs. 

Stamens numerous; carpels lightly joined, distinct in fruit. . . .1. Platystemon. 
Stamens 6 to 12 or numerous; carpels combined into a 3-angled or linear ovary. . 

2. Meconella. 
Leaves alternate or mainly so, often in a basal tuft. 

Stamens 6 to 9; minute annual.3. Canbya. 
Stamens many or numerous. 

Herbs; leaves toothed, lobed or pinnatifid. 
Petals deciduous; stigmas opposite (that is, over) the placentae. 

Flower buds erect; petals white; herbage prickly... 4. Akgemone. 
Flower buds drooping; petals red; herbage not prickly. 5. Papaver. 

Petals persistent around the capsule; stigmas alternate with the placen¬ 
tae; herbage not prickly.6. Arctomecon. 

Shrubs or at least woody at base. 
Petals white; leaves pinnatifid; capsule ovate, 7 to 12-valved. 

7. Romneya. 
Petals yellow; leaves entire or merely denticulate; capsule linear, 

2-valved.8. Dendromecon. 
Sepals united into a calyptra or foolscap body which is pushed off by the 4 expanding 

petals; receptacle hollowed; herbs.9. Eschscholtzia. 

1. PLATYSTEMON Benth, 

Low annual with mainly opposite entire leaves. Sepals 3. Petals 6 in two 
series, tardily decid¬ 
uous, withering and 
closing over the form¬ 
ing fruit. Stamens 
numerous; filaments 
more or less dilated 
and petal-like. 
Stigmas subulate-fili¬ 
form, one terminat¬ 
ing each carpel; car¬ 
pels 6 to 17 or 20, 
each several-ovuled, 
connivent or coherent 
in a circle, becoming 
moniliform, at ma¬ 
turity separating and 
breaking transversely 
into indehiscent 1 
seeded joints. (Greek 
platus, broad, and 
stemon, a stamen.) 

1. P. californicus 
Benth. Cream Cups. 
Figs. 3 9 2, 3 9 3. 
Branched from the 
base, the branchlets 
widely spreading and 
more or less decum¬ 
bent, or often erect, 
3 to 9 (or 12) in. 

392. Platystemon californicum Benth.; a, habit x ti ; b, _fl. x 1; 
c-e, stamens showing variations in filaments x 4; f, circle 

of moniliform carpels x IV2. 
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393. Platystemon californicus 
Benth.; a, fl. bearing 2 dis¬ 
tinct gynoecia, each gynoe- 
cium composed of several 
normal carpels; b, fl. with 3 
gynoecia; c, fl. with monili- 
form carpels; d, fl. (from 
same plant as c) with cylin- 

dric carpels, x 1. 

high, the leaves often borne on the lower part (or 
wholly basal) and the peduncles therefore more or 
less scape-like and 2 to 7 (or 10) in. long; herbage 
pilose; buds round-obovoid, elliptic or oblong, 
long-hairy; petals commonly cream yellow, 3 or 6 
to 11 lines long.—Foothills, plains and valleys, in 
sandy or clay soils, common almost throughout 
Cal., but absent from the deserts, except the w. 
margins of the Colorado and Mohave; e. to Ariz. 
and Utah, s. to L. Cal. Passes into the varieties. 
Var. crinitus Greene. Peduncles and buds with 
longer hairs, often densely pilose; buds globose; 
petals yellow, often with pink or greenish tips.— 
Tehachapi Mts., s. to the Cuyamaca Mts. Var. 
horrIdulus Jepson. Petals spreading nearly 
rotately from a turbinate or almost cylindric base 
3 to 4 lines long; carpels white when young with 
a dense covering of stiffish hairs, the hairs rapidly 
deciduous and the carpels soon becoming only 
thinly hairy.—S. Sierra Nevada foothills from 
Fresno Co. to Tulare Co., 3500 to 5000 ft. Var. 
nutans Bdg. Fruits nodding.—San Diego; Santa 
Cruz Isl. 

2. MECONELLA Nutt. 

Low annuals with opposite leaves. Sepals 3, rarely 2. Petals 6, rarely 4, 
deciduous. Stamens 6 to 12, or numerous. Carpels 3, combined into a single 
1-celled ovary, which is 3-lobed or nearly terete. Placentae as many as the 
carpels, parietal, many-ovuled. Stigmas ovate to subulate. Capsule com¬ 
pletely 3-valved, dehiscent through the placentae. (Greek mekon, poppy, 
and ella, diminutive.) 

Plants with the leaves all basal or sub-basal and with unbranched hairy scapes; petals 
light yellow; ovary and capsule narrowly obovoid, 3-lobed.1. M. linearis. 

Plants with branching leafy stems and glabrous peduncles; petals white; ovary and cap¬ 
sule linear.2. M. oregana. 

1. M. linearis (Benth.) Jepson. Fig. 394. 
Plants with the leaves all basal or nearly so, 
the scapes 4 to 8 in. high and hispid with 
spreading hairs; leaves linear, 1 to 2% in. 
long, sessile; sepals brownish; petals light 
yellow, cuneate-orbicular or obovate, 4 to 9 
lines long; stamens numerous, filaments linear 
or oblong-dilated, rarely filiform; body of 
capsule 5 to 7 lines long.—Sandy soil in the 
Coast Ranges from Sonoma Co. to Santa Bar¬ 
bara Co., chiefly near the coast, but inland to 
the s. Sierra Nevada (Fresno Co. to Kern 
Co.); Ore. Mar.-Apr. (Platystigma lineare 
Benth.) Var. puLiCHELla Jepson. Outer petals 
yellow, inner white.—Coast from San Fran¬ 
cisco to Sonoma Co. 

2. M. oregana Nutt. var. californica Jep¬ 
son. Fig. 395. Very slender, erect, branching, 
4 to 7 in. high, glabrous throughout; leaves 
entire, the basal and lower ones elliptic to 
obovate-spatulate, y2 to 1 or iy2 in. long, 
commonly contracted to a petiole, the upper 
cauline oblanceolate to linear; peduncles 2 to 
3 in. long, erect in anthesis, in fruit deflexed 
almost horizontally but the capsule vertical 
or nearly so; sepals often reddish; petals 

394. Meconella linearis Jep¬ 
son; a, habit; b, capsule, x % 
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white, elliptic to oblong, 2 to 5 lines long; 
stamens 12, unequal, in two series, the outer 
shorter; filaments filiform or slightly dilated 
upwards; capsule linear, twisted, % to 1 
(rarely l1/^) in. long.—Sierra Nevada foot¬ 
hills from Shasta Co. to Amador Co.; San 
Francisco Bay region. Var. octandra Jep- 
son. Petals almost fan-shaped; stamens 8, 
the 4 outer shorter.—S. Sierra foothills (or 
their bordering plains) from Merced Co. to 
Tulare Co. Yar. denticulata Jepson. Leaves 
entire, sometimes denticulate; stamens 6, in 
one set.—Cismontane S. Cal. from Santa 
Inez Mts. to San Diego Co. 

3. CANBYA Parry 

Minute glabrous annuals with the leaves 
crowded in a dense basal tuft on the very 
shortly branched stems. Leaves mostly alter¬ 
nate, linear, fleshy, entire. Flowers on axil¬ 
lary filiform pedicels. Sepals 3. Petals 6, 
white, after anthesis withering and closing 
over the capsule. Stamens 6 (or 5) to 9. 
Ovary 1-celled, with 3 nerve-like placentae. 
Style none. Stigmas 3, linear, radiate-re- 
curved and appressed to the subglobose 
ovary. Ovules several. (W. M. Canby, botan¬ 
ist of Delaware.) 

1. C. Candida Parry. Fig. 396. Plants 1 
in. high; leaves fleshy, 2 to 4 lines long; 
petals roundish, 1 to 1% lines long.—Sandy 
washes, Mohave Desert, 2000 to 3500 ft. 
Apr.-May. 

4. ARGEMONE L. 

Annual herbs with acrid orange juice, 
prickly sinuate or pinnatifid leaves and 
flowers erect in the bud. Sepals 2 (often 3), 

with a horn-like appendage below the apex. 
Petals white, twice as many as the sepals. Ovary 
1-celled; stigmas radiate. Capsule 4 to 6-valved 
at summit. (Greek name of some herb, trans¬ 
ferred here.) 

Calyx rather densely spiny; horn-like appendage of sepals 
large or conspicuous, spine-tipped and with 
many spines over its surface; flowers not corym¬ 
bose.1. A. platyceras. 

Calyx with scattered spines; horn-like appendage of 
sepals small or inconspicuous, spine-tipped, its 
surface otherwise unarmed; flowers corymbose. 

2. A. intermedia. 

1. A. platyceras Link & Otto. Chicalote. 

Stems stout, branched, more or less prickly with 
long yellow spines, IJ2 to 2% ft. high; herbage 
glaucescent; leaves oblong, sinuate-pinnatifid into 
spinose-toothed lobes, tapering to a winged 
petiole, spinose chiefly along the margin and 
along the main veins, 2 to 9 in. long; flowers in 
leafy-bracteate panicles; sepals 3, spiny, each 
with a horn at apex, the horns lanceolate, spiny on the sides and strongly 
spine-tipped; petals 6, obovate, truncate, 1 to 2 in. long; capsule narrowly 
cylindrical, 1% to 2 in. long, the valves firm, becoming somewhat indurated, 
densely spiny.—S. Cal.; e. to Tex. Apr.-July. Passing by intergrades into 

396. Canbya Candida Parry; 
a, habit x 1; 6,fl.x2. 

395. Meconella oregana var. < 
fornica Jepson; a, habit; b, < 

sule. x 1. 
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the var. hIspida Prain, the whole plant densely setose-hispid as well as armed 
with stouter yellow spines.—Mt. valleys or canon hats, 2000 to 8000 ft.: 
Coast Ranges; e. side of the Sierra Nevada; mts. of S. Cal. June-Sept. 
Sometimes perennial. 

2. A. intermedia Sweet var. corymbosa Eastw. Prickly Poppy. Plants 
1 to 3 ft. high, prickly with stout yellow spines; leaves oblong to obovate 
or the upper ovate, repand-toothed to sinuate-pinnatifid; flowers fragrant, 
somewhat regularly corymbose; petals 10 to 14 lines (sometimes to l1/^ in.) 
long; capsule % in. long.—Mohave Desert. May-June. 

5. PAP AVER L. Poppy 

Erect herbs (ours annual) with narcotic juice. Leaves pinnately cleft, 
lobed or divided. Flowers showy, solitary on long peduncles, nodding in bud. 
Sepals 2. Petals 4, in ours red. Stamens very many. Ovary and capsule 
obovoid to subglobose, with 4 to many intruded placentae. Capsule opening 
by holes just below the summit. (Latin name of the poppy.) 

Juice milky; stigmas sessile and radiate upon the summit of the ovary.—Subgenus 
Eupapaver.1. P. californicum. 

Juice yellow; stigmas capitate upon the short slender style.—Subgenus Meconopsis. 
2. P. heterophyllum. 

1. P. californicum Gray. Western Poppy. Fig. 397. Gla¬ 
brous or sparsely pilose-pubescent, 1% to 2 ft. high; juice 
milky; leaves pinnately divided, the segments oblong or 
roundish, toothed, lobed, or incised; petals red with a green 
spot at base, 7 to 10 lines long; stigmas sessile and radiate 
upon the summit of the ovary, forming a sort of “skull cap.” 
persistent in fruit; capsule turbinate-obovate, 6 to 7 lines 
long.—Cismontane S. Cal., n. to Marin Co. Apr.-May. 

2. P. heterophyllum (Benth.) Greene. Wind Poppy. Fig. 
398. Glabrous, l1/* to 2 ft. high; juice yellow; leaves pinnate 
or pinnately divided, the segments entire, toothed or divided, 
exceedingly diverse in shape even on the same plant or the 
same leaf, varying from oval to narrowly linear; petals brick- 
red with a dark spot at base, 
broadly cuneate-obovate, % to 1 in. 
long; stigmas capitate at summit 

of a distinct and slender style; capsule clavate- 
obovoid, 4 to 7 lines long.—Hill slopes and val¬ 
ley fields: Lake Co.; South Coast Ranges; San 
Joaquin Valley and s. Sierra Nevada from Kern 
Co. to Fresno Co.; coastal S. Cal.; s. to L. Cal. 
May. 

6. ARCTOMECON Torr. & Frem. 

Herbs with a stout tap root. Leaves long- 
hirsute, crowded toward the base of the plant. 
Flowers large, white or yellow, solitary or in an 
umbelliform cluster. Sepals 2 or 3. Petals 4 or 6, 
round-obovate, in age persisting around the base 
of the capsule. Stamens numerous, short. Ovary 
and subcoriaceous capsule ovoid or obovoid, 3 to 
6 (commonly 4)-valved; style shorter than the 
globular and lobulate mass of 3 to 6 erect and 
somewhat united stigmas. Seeds rather few, 
oblong. (Greek arctos, a bear, and mecon, poppy, 
from the hirsuteness.) 

1. A. merriamii Cov. Desert Poppy. Plants 
1 ft. high, the stems somewhat branched near 
the base; herbage glaucous; leaves mostly basal, 
cuneate-flabelliform, petiolate, coarsely toothed 
at apex, hirsute with long brown hairs, 3 to 7^ 

398. Papaver heterophyllum 
Greene; a, habit x V2 ; b. c. dif 
ferentleaf types x M ; d, cap¬ 

sule x 1. 

californicum 
Gray; capsule 

x IV2. 



POPPY FAMILY 401 

399. Romney a coulteri 
Harv.; a, fl.; b, bud. x *4. 

lines long, the cauline shorter; flowers 11^ to 2 in. 
broad, solitary on long naked peduncles; sepals 3, 
villous; petals 6, white; filaments slender, slightly 
dilated upwards; stigmas sessile.—E. Inyo Co. and 
s. Nev. Apr. 

7. ROMNEYA Harv. 

Tall glabrous perennial from a soft woody base, 
with colorless bitter juice and alternate pinnatifid 
leaves. Corolla very large, bright white, with frilled 
petals. Stamens very numerous. Ovary and coria¬ 
ceous capsule with 7 to 12 plate-like placentae, some 
of which meet in the axis and form partitions. Style 
none. Stigmas 7 to 12, partly coherent in a ring. 
(The astronomer, T. Romney Robinson of Dublin, 
friend of Dr. Thos. Coulter, the discoverer of the 
plant.) 

1. R. coulteri Harv. Matilija Poppy. Pig. 399. 
Stems branching, leafy, 3 to 8 ft. high; herbage 
glabrous, glaucescent; leaves petiolate, pinnately 

parted or divided into 3 to 9 cuneate-oblong to lanceolate divisions or leaf¬ 
lets, these sparingly dentate or the terminal one 3-cleft, the margins and 
rachis often sparsely spinulose-ciliate; flowers short-peduncled, terminal, not 
drooping in bud, delicately fragrant, lasting a few days; calyx glabrous, 
somewhat beaked; corolla 3 to 5 in. broad; capsule ovate to oblong, 1% in. 
long, strigose-hispid, the 7 to 12 valves opening from the summit down¬ 
ward; seeds slightly incurved with dull roughish coat.—Washes and canon 
beds, 1000 to 2500 ft., coastal S. Cal. from Santa Barbara Co. to San Diego 
Co.; s. to L. Cal. May-June. Var. trich6calyx Jepson. Calyx setose, beak¬ 
less or nearly so.—Range of the species. 

8. DENDROMECON Benth. 

Glabrous evergreen shrub with alternate entire coriaceous leaves and golden 
yellow flowers. Sepals 2. Petals 4. Stamens numerous, with short filiform 
filaments and linear anthers. Style short, bearing 2 oblong stigmas. Capsule 
linear, curved, its two valves separating tardily or incompletely from the 2 
thread-like placentae. Seeds pitted, provided with a caruncle. (Greek 
dendron, tree, and mecon, ^ 
poppy.) 

1. D. rigida Benth. Bush 

Poppy. Pig. 400. Stems few 
to many from the base, 2 to 
4 (or 8) ft. high, the main 
stem bark shreddy; branches 
whitish; leaves yellowish 
green, oblong- to linear- 
lanceolate, reticulate, mi¬ 
nutely denticulate, mucro- 
nate, 1 to 3% in. long, borne 
on very short petioles which, 
by a twist, bring the blade 
vertical; flowers on pedun¬ 
cles 1 to 3 in. long; corolla 
1 to 2 Yz in. in diameter; 
capsule 2 to 4 in. long.—Dry 
slopes and ridges at middle 
altitudes (1000 to 3000 ft.) : 
Coast Ranges and Sierra 
Nevada, n. to Shasta Co. and 

S. to cismontane S. Cal. May- 400. Dendromecon rigida Benth.; a, fl. branchlet x V2 ; 
June. var. HARFORDTI N. Bdg. b, dehiscing capsule x V2. 
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Tree-like or shrubby, 6 to 10 (or 18) ft. high, the branches more or less 
drooping; leaves elliptic, 1% to 5^4 in. long, entire, rarely minutely rough¬ 
ened.—Santa Barbara Isis. 

9. ESCHSCHOLTZIA Cham. 

Annuals or perennials with watery juice, petioled ternately dissected leaves 
and peduncled yellow flowers. Beceptacle hollowed or excavated, surround¬ 
ing the base of the pistil, the calyx or corolla in consequence seeming as if 
perigynous; this receptacle (or torus) in addition often bearing a spreading 
outer and an erect inner rim. Sepals completely united into a calyptra or 
pointed cap-like body which parts from the receptacle and is pushed off by 
the expanding petals. Stamens many, mostly on the base of the petals; 
anthers commonly longer than the filaments. Ovary linear; style very short; 
stigmas commonly 4, subulate-filiform, unequal. Capsule 1-celled, many- 
seeded, 2-valved.—Dehiscence of the capsule commonly occurs in flight, after 
the capsule parts from the receptacle and before it reaches the ground, 
usually beginning at the moment that the base of the capsule' is released 
from the vise-like hollowed receptacle, this action allowing the valves which 
are elastically dehiscent from base to apex, to separate. (Dr. J. F. Esch- 
scholtz, college friend of Adelbert von Chamisso, German poet and naturalist, 
and his companion on Kotzebue’s scientific voyage around the world.) 

Cotyledons 2-cleft; receptacle (torus) with a collar-like rim; perennials (commonly flow¬ 
ering the first year).1. E. californica. 

Cotyledons entire; receptacle (torus) without rim or with only a very narrow one; an¬ 
nuals. 

Stems more or less leafy. 
Petals 1 to 2% lines long (longer in vars.) ; herbage usually glabrous; species 

of the Mohave and Colorado deserts.2. E. minutiflora. 
Petals about % to 1 in. long; cismontane species. 

Herbage glabrous or nearly so. 
Stems stout; leaves very finely cut; insular species.3. E. elegans. 
Stems slender; leaves not so finely cut; mainland species; var. hype- 

coides of.6. E. caespitosa. 
Herbage hoary-pubescent with curled white hairs.4. E. lemmonii. 

Stems scapose, the leaves all in a low basal tuft or sometimes a few sub-basal. 
Seeds strongly muricate with flattened processes, i.e., bur-like; leaf divisions 

long and rather few.5. E. lobbii. 
Seeds not muricate; leaf divisions numerous. 

Seeds smooth or reticulate; leaves in a moderately dense tuft, the petioles 
unequal.6. E. caespitosa. 

Seeds with large deep rather remote pits; leaves in a very dense tuft, the 
petioles about equal.7. E. glyptosperma. 

1. E. californica Cham. California Poppy. Fig. 401. Stems scapose or 
leafy, erect or diffuse, % to 2 ft. high; basal leaves ternately several times 
dissected into linear or oblong segments, on long or short petioles, the 
whole leaf % to 1 ft. long; cauline smaller on short petioles; peduncles 2 or 
3 to 6 in. long; petals fan-shaped, y2 to 2 in. long, varying from deep orange 
or copper-color to straw-color; outer spreading rim of the receptacle com¬ 
monly % to 2 lines wide, the inner erect rim hyaline; capsule 1 to 3 or even 
4 in. long.—Throughout cismontane Cal. in the valleys and foothills, 10 to 
2000 ft. Widely naturalized in Aust. and India. Yar. cr6cea Jepson. In the 
most marked form individual plants of this variety pass normally through 
two seasonal flowering stages, (a) Vernal stage: stems often many, mostly 
stiffly erect, 1 to 1% (or 2) ft. high; herbage glaucous; flowers 1 or mostly 
iy2 to 21/4 in. long; buds 8 to 18 lines long, long-pointed; torus rim 1 to 2 
lines broad; petals a deep rich orange; pods 2 to 3 in. long, (b) Aestival 
stage: stems fewer, diffuse, spreading or decumbent, y2 to 1 (or 1 y2) ft. long; 
flowers % to y2 (or 1) in. long; buds 2 to 3 lines long, apiculate; torus rim % 
to y line broad; petals pale or straw-yellow; pods 1 to 1 y2 in. long.—Interior 
valleys, particularly the Sacramento and San Joaquin, reaching its highest 
development and most marked differentiation into two distinct flowering 
stages, vernal and aestival, when in rich alluvial loams. Var. marItima 
Jepson. Stems leafy, early ascending, later becoming prostrate, % to 1 ft. 
long; herbage very glaucous, glabrous or minutely scaberulous or the pubes¬ 
cence often scurf-like; leaves with short crowded segments; calyptra of bud 
short-oblong, 4 to 5y2 lines long, abruptly narrowed to a blunt or beaked 
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apex; petals % in. long, lemon yel¬ 
low with an orange spot at base; pod 
1% to 2 in. long; seeds nearly 
smooth.—San Miguel Isl. and coast 
of Santa Barbara Co., n. to Mon¬ 
terey Co. June-Sept. 

2. E. minutiflora Wats. Stems 
several to many, branching, leafy 
and horiferous, 2 to 12 in. high, 
from a slender sometimes branched 
taproot; herbage glabrous (rarely 
pubescent), often glaucous; flowers 
on slender peduncles little or not at 
all exceeding the foliage; torus 
tubular-campanulate, the rim not ex¬ 
panded but often obscurely fluted, a 
hyaline internal edge commonly a 
little projecting; petals 1 to 2% 
lines long; seeds spherical or nearly 
so, reticulate.—Colorado and Mohave 
deserts, the bordering ranges, and n. 
to Inyo Co.; e. to Utah and Ariz. 
Apr.-June. Var. parIshii Jepson. 
Petals 3 to 6 (or 7) lines long.— 
Colorado and Mohave deserts, n. to 
Inyo Co. and the Sierra Nevada in 
Kern Co. Var. rutaef6lia Jepson. 

Stems slender, many fiom the base; 401. Eschscholtzia californica Cham. The 
leaves ternate or biternate, the lobes form of the interior valleys (var. crocea Jep- 
broadly cuneiform.—Havilah, Kern son) commonly shows two distinct flowering 
p ^ 7 stages: the vernal flowering stage (a) with 

stout erect stems and large bronze-gold corol- 
3 E. ele- *as an(l broad torus rim (b) ; and the sum- 

p ’ mer and autumnal flowering stage (c) with 
gans Greene. slender diffuse stems and small straw-yellow 
Stout leafy- corollas and narrow or obsolescent torus rim 
Stemmed an- (d>*. The branchlet a was drawn in April, 

the branchlet c m August; both were taken 
from the same root-crown. These figures 
(x V2) illustrate the great range of variation 
which occurs in individual plants of this 

species, e, seed x 6. 

402. Eschscholtzia lobbii 
Greene ; a, habit x % ; 

b, seed x 5. 

nual, much 
branched 
above the 
base, 1 ft. 
high; herbage glaucous, glabrous or slightly sca¬ 
brous; leaves very finely cut; torus narrow-cam- 
panulate, the scarious inner ring conspicuous; 
corolla % in. long; mature seeds reticulate.—Santa 
Barbara Isis. Apr.-May. 

4. E. lemmonii Greene. Stems usually somewhat 
leafy, branching, 6 to 12 in. high; herbage more or 
less pubescent with white hairs; torus urn-shaped, 
glabrous, 3 to 4 lines long; calyptra white-pubes¬ 
cent; petals orange, % to 1 in. long; capsule 1% 
to 2y2 in. long.—San Carlos Range and s. to e. San 
Luis Obispo Co. May-June. Var. asprella Jepson. 
Buds lightly pubescent to quite glabrous.—Plaskett 
Ranch, King City; Waltham Creek, San Carlos 
Range. 

5. E. lobbii Greene. Frying-pans. Fig. 402. 

Scapose, 4 to 8 (or 11) in. high, the leaves in a basal 
or sub-basal tuft with comparatively few linear or 
linear-lanceolate to almost filiform divisions; petals 
light yellow, 3 to 6 lines long; seeds strongly muri- 
cate with flattened processes, i. e., bur-like.— 
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Sterile gravelly or clay foothills and rolling valley plains, 100 to 2000 ft.: 
Sierra Nevada foothills; foothills of inner North Coast Ranges and the 
Sacramento Valley. Mar.-Apr. 

6. E. caespitdsa Benth. Stems usually scapose, several to many from a 
tuft of basal leaves, 3 to 9 in. high, far exceeding the leaves; herbage glau¬ 
cous, glabrous or below somewhat hispidulous; leaves cut into rather numer¬ 
ous narrow lobes; torus turbinate to oblong-turbinate; petals pure yellow, 
y2 to 1 in. long; seeds longer than broad, abruptly acute, lightly reticulate 
or almost smooth.—South Coast Ranges and s. to Los Angeles Co. Apr.-May. 
Var. rhombipetala Jepson. Similar in habit but the scapes hardly exceed¬ 
ing the leaves; torus about twice as long as broad; petals fugacious; seeds 
reticulate-pitted.—Foothills and plains at e. base of Mt. Diablo Range. Var. 
hVpecoides Gray. Stems slender, leafy, somewhat branched, 3 to 12 (or 18) 
in. high; petals Vz to 1 in. long; seeds spherical or slightly elongate.—Fertile 
hillslopes: Sierra Nevada foothills from Kern Co. to Butte Co., about 1200 
to 2500 ft.; Coast Ranges from Monterey Co. to Trinity Co., 100 to 2000 ft. 

7. E. glyptosperma Greene. Glaucous annual with densely tufted nearly 
equal basal leaves; stems numerous, scapose, slender, rather stiffly erect, 
usually 3 to 7 in. high, far exceeding the leaves; leaves much dissected into 
short crowded linear divisions; petals broad, 5 to 7 (or 10) lines long; cap¬ 
sule 1 y2 to 2 in. long; seeds globose, coarsely pitted and without reticulation, 
the pits rather distant.—Mohave Desert; e. to Utah. May. 

FUMARIACEAE. Fumitory Family 

Ours glabrous perennial herbs with alternate compound dissected leaves 
and irregular perfect flowers. Sepals 2, small and scale-like. Petals 4, in 2 
dissimilar pairs, the outer larger, inner pair narrower, carinate or crested on 
the back, cohering by the callous apex and covering the anthers and stigma. 
Stamens in 2 sets of 3 each, placed opposite the outer petals, the filaments 
of each set usually united; middle anther of each set 2-celled, the lateral 
ones 1-celled. Ovary superior. Capsule 1-celled, with 2 parietal rib-like 
placentae from which the valves separate, or indehiscent. 

Corolla 2-spurred or 2-saccate at base.1. Dicentra. 
Corolla l-spurred at base.2. Corydalis. 

1. DICENTRA Bernh. Dutchman’s Breeches 

Flowers in racemes or panicles, or solitary. Corolla flattened and cordate 
at base. Filaments of each set dilated and united, but distinct at the very 
base and slightly free above. (Greek dis, twice, and kentron, a spur, some 
species 2-spurred.) 

Stems leafy, tall; flowers yellow, erect; corolla deciduous; petals distinct; crests of the 
inner petals tubular; seeds crestless. 

Flowers sulphur-yellow; outer petals spreading or recurving to the middle; widely 
scattered.1. D. chrysantha. 

Flowers straw-yellow or cream-color; outer petals erect or only the tips spreading; 
seaward South Coast Ranges.2. D. ochroleuca. 

Stems naked, scape-like, the leaves all basal; flowers more or less nodding; corolla wither¬ 
ing-persistent; sepals persistent or at least not caducous; seeds crested. 

Flowers rose-purple; petals united; crests of inner petals tubular, conspicuous; 
scapes tall, bearing a cluster of racemes.3. D. formosa. 

Flowers whitish or flesh-color; petals distinct, the outer with narrow recurving tips; 
crests of inner petals none or obscure; diminutive alpine herbs, the scapes 
1 or 2 (or 3)-flowered. 

Recurving tips longer than the body of outer petals.4. D. uniflora. 
Recurving tips shorter than the body of outer petals.5. D. pauciflora. 

1. D. chrysantha (H. & A.) Walp. Golden Ear-drops. Fig. 403. Glaucous 
plants with stiff coarse leafy stems 2 to 5 ft. high, arising from stout roots; 
leaves bipinnate, % to 1 ft. long, the divisions cleft into narrow lobes; 
flowers yellow, in a large racemose panicle; corolla linear-oblong, only 
slightly cordate, 6 to 7 lines long; sepals somewhat caducous; outer petals 
spreading or recurving to the middle, saccate below the tip; crest of inner 
petals rather narrow, crisped or curly; capsule % to 1% in. long.—High 
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dry ridges of the inner 
ranges, 1000 to 5400 ft.: 
Coast Ranges from Mendo¬ 
cino Co. southw.; Sierra 
Nevada foothills from Cala¬ 
veras Co. southw.; Ventura 
Co. to San Diego Co. Widely 
distributed but not common. 
June. 

2. D. ochroleuca Engelm. 
Similar to D. chrysantha, 2 
to 3 ft. high; panicle con¬ 
sisting of numerous flowers 
in one or few dense roundish 
clusters; sepals straw-color 
or brown, more persistent 
than in D. chrysantha; flow¬ 
ers pale or somewhat straw- 
yellow, % to 1 in. long; 
outer petals with only the 
tips spreading, the inner 
with purple tips and a broad 

crest.—Santa Ynez Mts. to the Santa Monica Mts. Apr.-June. 

3. D. formosa (Andr.) DC. Bleeding Heart. Fig. 404. Flowering stems 
naked, scape-like, 8 to 18 in. high, somewhat exceeding the leaves, termi¬ 
nated by a cluster of short 
racemes; rootstock fleshy 
and spreading; leaves all 
basal, on very long petioles 
biternately compound, the 
divisions incisely cleft or 
pinnatifid; corolla rose- 
purple (rarely white), 
ovate-cordate, 7 to 9 lines 
long, the petals all united 
to above the middle; some¬ 
times one filament free in 
each stamen set. — Shady 
woods, Coast Ranges from 
Del Norte Co. to Alameda 
Co.; Sierra Nevada from 
Shasta Co. to Tulare Co.; 
n. to B. C. Apr.-June. 

4. D. uniflora Kell. 
Steer’s Head. Fig. 404a. 
Scapes 1 or 2-flowered, 1 to 3 in. high, arising from a fascicle of tubers; 
leaves triternately divided into oblong lobes; flowers white or pink; upper 
portion of outer petals very narrow, recurving to below the middle; inner 
petals spoon-shaped at apex, expanded downward, then abruptly truncate 
and borne by a claw-like base; fruiting scapes prostrate.—Rocky slopes, 6000 
to 12,000 ft., Sierra Nevada from Fresno Co. n. to Siskiyou Co., thence s. to 
Humboldt Co.; n. to Wash., e. to Utah. 

5. D. pauciflora Wats. Scapes 4 to 5 in. high, 1 to 3-flowered, arising 
from fleshy creeping rootstocks; leaves similar to D. .uniflora; flowers white 
or flesh-color, outer petals with saccate spur, the upper portion linear-oblong, 
4 lines long, recurving or widely spreading; inner petals narrow or ligulate, 
abruptly expanded into a spatulate apex, contracted at base and borne on a 
much dilated or oblong claw as long as the blade proper.—Alpine, 9000 to 
10,000 ft., localized in two widely separated regions: Salmon, Scott and 
Trinity mountains; Sawtooth Range, Tulare Co. 

404. Dicentra formosa DC.; a, infl.; b, blade 
of leaf, x x/2 . 

403. Dicentra chrysantha Walp.; a, upper portion of 
leaf x y2 ; b, infl. x Vz ; c, capsule x 1; d, fl. x 1. 
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2. CORYDALIS Vein. 

Stems with ample 2 or 3- 
pinnate leaves. Flowers in 
racemes. Corolla with only 
one of the outer petals 
spurred or gibbous, this be¬ 
coming posterior by the 
torsion of the flower; petals 
ail erect and connivent up 
to the engaged tips of the 
outer ones. Filaments with 
nectar-bearing process pro¬ 
jecting into the petal-spur. 
Seeds with a concave aril¬ 
like crest. (Greek Kory- 
dallis, the ancient name of 
the crested lark.) 

Flowers white or cream-color; 
spur 1% to 2 times as 
long as the petals. 

1. G. caseana. 
Flowers yellow; spur barely % 

as long as the petals. . 
2. G. aurea. 

1. C. caseana Gray. Stem 
1% to 3 ft. high, arising 
from thickened roots; 
leaves % to 1% ft. long; 
leaflets ovate, mucronate, 3 
to 9 lines long; raceme 
dense, 1% to 3 in. long; 
corolla white or cream- 
color, with bluish tips; 

404a. Dicentra uniflora Kell.; habit x 1. petals 4 to 5 lines long, the 
spur nearly straight, 1^ to 

2 times as long.—Sierra Nevada from Nevada Co. to Plumas Co., 5000 to 
6300 ft. 

2. C. aurea Willd. Branching from the base, spreading, about 10 in. 
high; leaves finely dissected; raceme few-flowered, short, the pedicels 1 to 2 
lines long; flowers yellow; petals 3% to 4 lines long, the spur about half as 
long; capsules terete, at length torulose, 10 lines long; seeds black, glossy.— 
Mono Co., 6900 to 7000 ft.; Rocky Mts. to Alas, and Nova Scotia. 

Fumaria L. Corolla 1-spurred; fruit indehiscent, 1-seeded; seeds not 
crested. F. officinalis L. Fumitory. Corolla flesh-color, crimson-tipped—- 
Orchards, San Luis Obispo, Ontario and Upland; introduced from Eur. 

CAPPARIDACEAE. Caper Family 

Herbs (ours annuals) or shrubs, with heavy-scented herbage. Leaves 
alternate, ours palmately compound with 3 (rarely 5) leaflets, or sometimes 
simple. Flowers perfect in bracted racemes, or solitary and axillary. Bracts 
usually petioled, conspicuous or minute, even in one species. Calyx lobes or 
sepals 4, minute or small, much smaller than the petals, usually persistent. 
Petals 4, not clawed or scarcely so. Stamens 6 (in Polanisia and other genera 
often many), nearly equal. Ovary superior, 1 (or rarely 2) -celled, borne on a 
stipe and often exserted. Receptacle (torus) often thickened or lengthened 
between the stamens and petals. Fruit a few to many-seeded 2-valved cap¬ 
sule, the valves separating from the filiform placentae, or the valves separat¬ 
ing from the axis as closed 1-seeded nutlets. 

Shrub; ovary 1-celled, many-ovuled; capsule inflated; torus enlarged at summit into a 
circular disk.1. Isomeris. 
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Herbs. 
Ovary 1-celled; capsule few to many-seeded, its valves separating from the placentae; 

torus more or less thickened and sometimes lengthened. 
Flowers in ours white; stamens 8 or more.2. Polanisia. 
Flowers yellow; stamens 6. 

Capsule linear to oval (longer than broad).3. Cleome. 
Capsule short, nearly as broad as long or broader, more or less flattened 

contrary to the replum; valves boat-like or conical. . 4. Cleomella. 
Ovary 2-celled, didymous, the cells with 1 or 2 ovules; fruit 2-seeded, each valve 

closely investing its seed and falling away with it; torus short. 
Stamens elongated; stipe long; stipules present.5. Wislizenia. 
Stamens little surpassing petals; stipe very short; stipules none. . .6. Oxystylis. 

1. ISOMERIS Nutt. 

Glaucous shrubs. Leaflets 3. Flowers large, yellow, in bracted racemes. 
Calyx 4-cleft, persistent. Stamens long-exserted. Capsule large, inflated, 
coriaceous, long-stipitate, tardily dehiscent. Seeds few, large. (Greek isos, 
equal, and meris, part.) 

1. I. arborea Nutt. Burro Fat. Branching, 2 to 4 ft. high; leaflets oblong, 
acute, Y± to 1 Yi in- long; petals 6 to 8 lines long, the calyx lobes half as long; 
capsule elliptic-oblong to lanceolate, long-pointed or short-pointed, IY2 to 2Y2 
in. long, on long (Y2 to % in.) stipes.—Western Mohave Desert, s. to San 
Diego Co. Feb.-May. Yar. glob6sa Cov. Capsule globose to broadly elliptic, 
abruptly short-pointed, 1 to 1Y2 in. long.—Monterey Co. to San Diego Co. and 
e. to Tehachapi. 

2. POLANISIA Eaf. 

Viscid-glandular annuals. Leaves palmately 3 to 5-foliolate. Flowers in a 
terminal raceme, with simple bracts. Stamens 8 to 32. Petals commonly 
clawed. Gland on the receptacle behind the ovary. Ovary sessile or sliort- 
stipitate. Capsule linear to oblong, many-seeded, erect, on spreading pedicels. 
(Greek polus, many, and anisos, unequal, referring to the stamens.) 

1. P. trachysperma T. & G. Erect, branching from below, 7 to 12 in. high; 
leaflets 3, narrowly ovate to oblanceolate, 6 to 9 lines long; petals white, 
obovate, strongly notched, clawed; stamens 9 to 16; capsule linear-lanceolate, 
turgid, 1 to 1% in. long.—Ne. Modoc Co.; e. to the Great Plains, n. to Wash. 

3. CLEOME L. Spider Plant 

Ours annuals. Leaflets 3, sometimes 5, entire. Flowers yellow, in racemes. 
Sepals distinct or united at base. Capsule oval to linear, pendulous or erect. 
Seeds several to many, round-reniform. (Ancient name of some European 
mustard-like plant.) 

Calyx 4-cleft; stamens longer than petals; capsule linear, pendent; herbage glabrous. 
Flowers purple.1. G. serrulata. 
Flowers yellow. ..2. G. lutea. 

Calyx of 4 distinct sepals. 
Stamens much longer than petals; capsule oval or oblong, pendent; herbage viscid- 

pubescent.3. G. platycarpa. 
Stamens not longer than petals; capsule linear, erect on its stipe; herbage glabrous. . 

4. G. sparsifolia. 

1. C. serrulata Pursh. Eocky Mountain Bee Plant. Erect, simple or 
branching, 1 to 3 ft. high; leaflets 3, oblong or oblong-lanceolate, entire, 1 to 
2 in. long; flowering racemes dense; calyx lobes mucronate or subulate, short, 
mostly shorter than tube; petals reddish purple, sometimes pinkish or white, 
3 to 5 lines long; capsule linear, sometimes torulose, 1 to 2% in. long; pedicel 
about equaling stipe, pedicel and stipe together nearly to fully as long as 
capsule.—Pt. Sur; San Diego Co.; Ariz. to Wash., e. to Pocky Mts. June-July. 

2. C. lutea Hook. Similar in habit to no. 1; leaflets 3 to 5, oblong or 
oblong-oblanceolate, mucronate, mostly % to 1 Yi in- long; calyx lobes trian¬ 
gular-acute to lanceolate, longer than tube; petals golden yellow, 3 lines long; 
capsule linear, Yi to IY2 in. long, of about the same length as stipe and 
pedicel together; stipe about equalling pedicel.—Desert region of Inyo and 
Mono Cos.; n. to Wash., e. to Col. May-Aug. 
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3. C. platycarpa Torr. Stink-clover. Erect, 1 to 2 ft. higli; leaflets 3 
oval or oblong, % to 1 in. long; bracts oval or oblong, petioled; flowering 
raceme dense; sepals subulate; petals golden yellow, ovatish-oblong, 3 to 3% 
lines long; capsule turgid, oval or oblong, 8 to 12-seeded, % to 1 in. long, the 
stipe mostly a little shorter.—Butte Co. to Siskiyou and Modoc Cos.; Ore. 
to w. Nev. June-Aug. 

4. C. sparsifolia Wats. Erect, branching, % to 2 ft. high, sparsely leaved; 
petioles % to 1% in. long; leaflets 3, obovate to cuneate, 2 to 5 lines long; 
flowers few in the raceme, greenish yellow, 3 to 4 lines long; sepals denticu¬ 
late; pedicels 1 to 3 lines long; petals spatulate, 5 lines long, with nectar¬ 
bearing scale at base; stamens not longer than petals; capsule linear, % to 
1*4 in- long; stipe 1% to 2 lines long.—Inyo Co.; w. Nev. May-June. 

4. CLEOMELLA DC. 

Annuals. Leaves with 3 leaflets. Elowers yellow. Capsule rhomboidal, few- 
seeded and small, pendent or spreading on a long or short stipe and pedicel, 
ours with the valves laterally distended or produced into short horns. 
(Diminutive of Cleome.) 

Stipules none; herbage glabrous. 
' Flowers in racemes. 

Stipe and pedicel about equal, widely spreading or the stipe sometimes a little 
deflexed on its pedicel.1. C. oocarpa. 

Stipe almost obsolete, the pedicel elongated.2. C. parviflora. 
Flowers solitary and axillary; capsule mostly deflexed on its pedicel; leaves subsessile, 

glabrous.3. C. brevipes. 
Stipules scarious-laciniate, resembling a tuft of wool; leaves long-petioled, pubescent. 

4. O. obtusifolia. 
1. C. oocarpa Gray. Erect, simple or branching, 5 to 24 in. high; leaflets 

lanceolate or linear, % to 1% in. long, the petioles as long to half as long; 
flowering racemes dense; petals a pale but not dull yellow, 2 lines long, 
exceeded by the stamens; capsule 2 lines long, the valves boat-shaped or low 
conical; stipe and pedicel about equal, the two together 8 to 10 lines long.— 
Alkaline soil, Colorado and Mohave deserts, n. to Inyo Co.; e. to Col. May- 
June. 

2. C. parviflora Gray. Mostly freely branching from near the base, 4 to 
10 in. high; leaflets linear, % to 1 in. long, very short-petioled; flowering 
raceme dense, its bracts commonly simple, sometimes similar to the leaflets 
and not reduced, sometimes much reduced; stamens not exceeding the (1 line 
long) petals; capsule deltoid, 2 lines broad, the valves gibbous or navicular, 
very bluntly if at all beaked; pedicels 8 to 13 lines long, the stipe 1 line long 
or less.—Alkaline soil, e. of the Sierra Nevada from Lassen Co. to Inyo Co., 
and s. throughout the Mohave Desert. May-June. 

3. C. brevipes Wats. Diffusely branched from the base, 2 to 10 in. high; 
leaves subsessile; leaflets linear, 4 to 6 lines long, or the upper leaves simple 
and similar to the leaflets; flowers solitary in the axils of nearly all the 
leaves; petals obovate, % line long; stamens shorter than petals; capsule 2 
lines broad, broader than long, its valves produced into short but distinct 
horns; pedicel and stipe recurved, 1 to 2 lines long.—Alkaline shores, salt 
meadows or washes: Mohave Desert n. to Owens Lake and e. to western 
Nev. May-July. Habit suggestive of an annual Suaeda. 

4. C. obtusifolia Torr. & Erem. Mohave Stinkweed. Plants diffusely 
branched, 5 to 10 in. high, or the trailing stems Yo to 3 ft. long, with ascend¬ 
ing branchlets; leaflets somewhat succulent, obovate, pubescent, 2 to 8 lines 
long, the apex with a mucro or hair; pedicels 3 to 4 lines long; calyx lobes 
ovate, pilose-ciliate; corolla bright lemon yellow or pale orange; petals 
oblong, hispidulose on back of blade, narrowed to a short broad claw, 2^ 
lines long, all 4 turned to upper side of flower or 2 of them spreading 
horizontally right and left; stamens raised on a torus, exserted; capsule 3 
to 4y2 lines broad, its valves conical, produced into a long and narrow beak; 
stipe in fruit 3 lines long, reflexed upon its pedicel.—Colorado and Mohave 
deserts, n. to Inyo Co.; e. to western Ariz. June-Aug. Doves feed on the 
seeds. Yar. pubescens Aven Nelson. Herbage densely pubescent with short 
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spreading hairs.—S. Nev. (C. pubescens 
Nelson.) 

5. WISLIZENIA Engelm. 

Erect rank-scented annuals. Leaves 
with 3 leaflets and with minute de¬ 
ciduous bristles for stipules. Flowers 
yellow. Stamens with long rnuch- 
exserted filaments. Stipe in fruit re¬ 
fracted upon the pedicel. Fruit 2- 
seeded and didymous; each valve 
closely contracted upon its seed and 
falling away with it, therefore like 
a nutlet. (Dr. A. Wislizenius, who 
collected in early days in Cali¬ 
fornia.) 

1. W. refracta Engelm. Jackass- 

Clover. Fig. 405. Branching, 1 to 2 

(or 6) ft. high; leaflets obovate to 
oblong, 4 to 9 lines long, rather 
longer than the petiole; raceme 
dense, in age usually much elon¬ 
gated; petals iy2 lines long; stamens 
and ovary exserted; pods 1 y2 to 2 
lines broad, the lobes strongly diver¬ 
gent and crested or toothed at apex, 
the cells separated by a partition 
with a single rather large perfora¬ 
tion; stipe in fruit 2 to 4 lines long; 

style persistent and bristle-like.—Sacramento to Lathrop and s. in the San 
Joaquin Valley as an immigrant; native along the Colorado River, thence e. 
to N. Mex. A bee plant in the San Joaquin and often called Stinking Mustard 
because of its strong odor. 

6. OXYSTYLIS Torr. & Freni. 

Annual. Leaves with 3 leaflets, long-petioled. Flowers in head-like axillary 
clusters. Ovary with short stout stipe; style very long, subulate, becoming 
indurated and spinescent. Fruit 2-seeded and didymous, the valves separating 
as obovate nutlets with thin soft covering. (Greek oxus, sharp, and stulis, 
column or style.) 

1. O. lutea Torr. & Frem. Stem stout, erect, usually simple, 1 to 3 ft. high, 
flowering from the base; leaflets oval, % to l1/* lines long; fruit little over 
1 line long, fruiting style spine-like, 3 to 4 lines long—Death Valley region. 

CRUCIFERAE. Mustard Family 

Herbs with alternate leaves, no stipules and the flowers in terminal bract¬ 
less racemes. Sepals and petals 4, regular and distinct. Petals commonly 
with claws, the blades spreading in the form of a cross. Stamens 6, com¬ 
monly tetradynamous (4 long and 2 short), sometimes subequal, sometimes 
4 or 2. Ovary superior, 2-celled by a thin partition stretched between the 
parietal placentae; style 1, stigma 2-lobed or 1. Fruit a 2-celled capsule, the 
2 valves separating from below upwards, leaving behind the placentae and 
partition, or often 1-celled and indeliiscent, or breaking up transversely into 
1-seeded joints. Capsule long and narrow (a silique) or short and roundish 
(a silicle), commonly termed a “pod” and either terete, 4-sided, compressed 
(flattened parallel to the partition), or obcompressed (flattened contrary to 
the partition). Seeds in each cell in 1 row or 2 rows. Embryo always curved, 
the caulicle folded upon the back of one of the cotyledons (incumbent) or 
along the edge of the cotyledons (accumbent).—Herbage always with the 

405. Wislizenia refracta Engelm.; a, fl. 
branchlet x V2 ; b, fl. x 2 ; c, capsule x 4. 
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characteristic mustard-like or pungent juice. Some Streptanthus species have 
a somewhat irregular flower. Tropidocarpum has a leafy raceme. 

I. Pod dehiscent by valves. 

A. Pod a silique (linear-elongated to oblong, several times longer than wide). 

Pods not stipitate, or on a very short or obscure stipe (x/% to 1 line long). 
Racemes leafless and bractless. 

Pod not beaked or merely tipped with the persistent style. 
Stems from annual or perennial roots or root-crowns. 

Valves 1-nerved (sometimes also more or less veined.) 
Seeds in 1 row in each cell (except 2 species in no. 4 and several 

in no. 14). 
Flowers yellow; at least the stem leaves pinnatifid. 

Leaves lobed; flowers small. 
Pods terete; annuals.4. Sisymbrium. 
Pods somewhat quadrangular, pointed; perennial.. 

9. Barbarea. 
Leaves entire or merely dentate, at least not lobed; flow¬ 

ers large, orange or yellowish. .15. Erysimum. 
Flowers white or whitish (rarely yellowish) to purple or 

purplish. 
Petals with a broad limb, not crisped or twisted. 

Pod teretish; flowers white or pale yellow; leaves 
pinnately divided into small segments; 
tufted perennial.13. Smelowskia. 

Pods flattened; flowers commonly rose-purple or 
white; leaves dentate or entire, a few 
species pinnately lobed or pinnatifid. 

Pods not horned at apex; seeds winged or wing¬ 
less.14. Arabis. 

Pods 2-horned at apex; seeds winged. 
16. Matthiola. 

Petals commonly with narrow limb. 
Sepals mostly greenish; petals white or yellowish, 

rarely purple or roseate, the blade not 
crisped; filaments distinct; stigma entire 
or obscurely 2-lobed; pods terete or nearly 
so; seeds not winged .. .2. Thelypodium. 

Sepals mostly colored, commonly purple; petals 
purple or white, rarely yellow, the blade 
often crisped, often narrower than the 
claw; filaments distinct or the upper 1 or 
2 pairs connate; stigma entire to deeply 
2-lobed; seeds winged or wingless. 

3. Streptanthus. 
Seeds in 2 rows in each cell. 

Pods terete; flowers yellow or white.10. Radicula. 
Pods strongly flattened; flowers purplish.17. Parrya. 

Valves not nerved; leaves pinnate or simple.11. Cardamine. 
Stems from tuberous rootstocks, naked below; flowers white. .12. Dentaria. 

Pods produced into a beak beyond the valves; flowers yellow, with 4 green glands; 
pods terete.8. Brassica. 

Racemes leafy; leaves pinnatifid; annual.18. Tropidocarpum. 
Pods on a long stipe (5 to 10 lines long) ; flowers yellow.1. Stanleya. 

B. Pod a silicle (globose, orbicular or oblong, little more than once, twice or thrice as 
long as wide) . 

Pods not turgid. 
Pods flattened parallel to the broad partition. 

Flowers in racemes; seeds not winged. 
Pods 1 or 2-seeded; low altitudes.27. Alyssum. 
Pods many-seeded; seeds in 2 rows in each cell; mostly alpine or subalpine. 

30. Drab a. 
Flowers solitary on naked scapes; seeds with a broad membranous wing. 

26. Platyspermum. 
Pods flattened contrary to the narrow partition. 

Seeds 2 to several in each cell. 
Herbage glabrous; leaves undivided.22. Thlaspi. 
Herbage pubescent; leaves pinnately incised or parted. 

Flowers white, 1 line long; pods 1 to 4 lines long.28. Capsella. 
FloAvers yellowish, 6 lines long; pods 3 to 9 lines long. . .19. Lyrocarpa. 

Seeds solitary in each cell. 
Pods regularly dehiscent. 

Pods with pubescent valves and cord-like margins, notched both at 
base and apex.21. Dithyrea. 

Pods with glabrous or pubescent valves, notched or obtuse at apex, 
not notched at base; winged or not winged at apex. 

24. LepidiuM. 
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Valves of the pods falling as closed or nearly closed nutlets, very rugose. . . . 
23. Coronopus. 

Pods more or less turgid. 
Terrestrial plants. 

Pods subglobose or obovate; herbage pubescent.20. Lesquerella. 
Pods pear-shaped with a narrow margin; herbage glabrous or nearly so. 

29. Camelina. 
Aquatic plants; pods oblong; leaves linear-subulate.25. Subularia. 

II. Pod indehiscent, or at least not dehiscent by valves. 

Pods elongated, breaking transversely into 1-seeded indehiscent joints. 
Flowers showy; pods several-seeded, commonly with constrictions between the 
seeds.7. Raphanus. 

Flowers small; pods 2-seeded, jointed in the middle.6. Cakile. 
Pods flattened, orbicular to obcuneate, 1-seeded, wholly indehiscent. 

Pods margined all around with a wing; stems mostly erect. 
Flowers in long racemes; pods orbicular.32. Thysanocarpus. 
Flowers crowded in rather short racemes, the racemes corymbose-paniculate; 

pods elliptical.5. Isatis. 
Pods not winged; stems slender, diffuse.31. Athysanus. 

1. STANLEYA Nutt. 

Tall perennial glabrous herbs, or sometimes woody at base, with coriaceous 
leaves and large yellow flowers in elongated terminal racemes. Calyx long, 
cylindric; sepals spreading or reflexed. Petals oblong or spatulate with 
slender claws. Stamens equal; filaments long-exserted; anthers linear, curved 
or coiled. Stigma small, sessile, entire. Pod linear-elongated, terete, long- 
stipitate, its valves 1-nerved; seeds in one row; cotyledons incumbent. (Lord 
Edward Stanley, English ornithologist, first half 19th century.) 

Petals bright yellow, the blade broader than the woolly claws.1. S. pinnata. 
Petals light yellow, glabrous, the blade scarcely wider than upper part of claw. .2. S. elata. 

1. S. pinnata (Pursh.) Britt. Plants 2 to 3% ft. high, the long erect 
branches from stout woody bases 4 to 6 in. high; leaves glaucous, variable, 
the lower commonly coarsely lyrate-pinnatifid or sometimes entire, 3 to 8 in. 
long, long-petioled, the upper less divided, or lanceolate and entire, short- 
petioled; pedicels 2 to 4 lines long; sepals greenish yellow; petals bright 
yellow, the oblong blade 2% to 4 lines long, the claw woolly pubescent, 
as long or longer than blade and dilated downwards; filaments puberulent 
toward base; pods l1/** to 2*4 in. long, a line wide, spreading, curved like a 
sickle; stipe 5 to 10 lines long.—Dry plains and foothills, 1000 to 4500 ft.: 
Mohave Desert, w. to Santa Barbara Co., n. to the upper San Joaquin Valley 
and Inyo Co.; e. to Neb. and Tex. It is remarkably capparidaceous in habit 
and in certain points of flower structure. 

2. S. elata Jones. Plants 2 to 6 ft. high, branching toward the top; leaves 
coriaceous, ovate-lanceolate, entire or sometimes with few small lobes at the 
base, 4 to 10 in. long, contracted at the base to a short petiole; racemes 1 to 
2 ft. long; sepals petal-like, enlarged to a spatulate blade 2 lines wide; petals 
light yellow, of about equal length but narrower and less conspicuous; fila¬ 
ments woolly from the middle to the base; pods filiform, 3 to 4 in. long, % 
line in diameter.—Panamint Range; Inyo Mts.; n. to western Nev. 

2. THELYPODIUM Endl. 

Ours mostly coarse erect annuals or biennials. Basal leaves mostly petioled, 
the cauline petioled, or sessile-auriculate. Flowers white or pale yellow, rarely 
purple or roseate, the racemes often dense. Petals with narrow claw, the 
exserted limb narrow or obovate. Stamens tetradynamous, often exserted; 
filaments never united; anthers narrowly linear, curved. Stigma small, 
circular and entire or obscurely 2-lobed. Pod terete, slender, short-stipitate 
or sessile. Seeds oblong, somewhat flattened, not winged or scarcely so. 
Cotyledons incumbent. (Greek thelus, female, and pus, foot or support, the 
ovary more or less stipitate.) 

Cauline leaves not sagittate nor auriculate-clasping; annual or biennial. 
Flowers spreading in a dense spike-like raceme; fruiting racemes dense; petals white, 

2 to 3 lines long; herbage glabrous; transmontane biennials. 
Cauline leaves sessile, entire; racemes short, compact.1. T. integrifolium. 
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Cauline leaves petioled, irregularly laciniate or entire, the upper subentire; 
racemes much elongated.2. T. laciniatum. 

Flowers in a raceme, the raceme soon lax; fruiting racemes commonly lax; annuals. 
Flowers ascending; mostly Coast Ranges and coastal S. Cal. 

Cauline leaves, at least the upper, sessile; flowers 4 to 5 lines long; pods 
ascending; herbage glabrous or nearly so.3. T. flavescens. 

Cauline leaves petioled or mostly petioled; flowers IV2 to 2 V2 lines long; 
herbage as if glabrous or subglabrous, but commonly with scat¬ 
tered hairs. 

Calyx purple or purplish; pods ascending or deflexed... 4. T. lemmonii. 
Calyx green or yellowish; pods commonly reflexed or divaricate-spread¬ 
ing.5. T. lasiophyllum. 

Flowers soon reflexed; pods with a beak 1 to 3 lines long; leaves all petioled; 
southern deserts.6. T. longirostris. 

Cauline leaves sagittate- or auriculate-clasping; annuals. 
Pods ascending, not torulose or scarcely so. 

Raceme very dense and spike-like; n. and e. of Sierra Nevada. 
7. T. hr achy car pum. 

Raceme not dense or spike-like. 
Petals spatulate, 2 times as long as the sepals; Lassen and Modoc Cos. 

8. T. howellii. 
Petals linear-oblanceolate, 1% to 1V2 times as long as the sepals; San Ber¬ 

nardino Mts.9. T. stenopetalum. 
Pods declined-spreading, markedly torulose; branches elongated-serpentine; deserts. . . 

10. T. cooperi. 

1. T. integrifolium Endl. Stem simple or branched only above, 3 to 4 ft. 
high; basal leaves ovate-lanceolate, entire or shallowly repand-dentate, 1 to 6 
in. long, drawn down into petioles nearly as long; upper leaves linear-lanceo¬ 
late, sessile (the lower ones sometimes auriculate), acute, erect; flowers 
white, crowded in subcapitate racemes, the racemes 3 to 4 in. long, several 
in a terminal panicle; racemes little elongated in fruit, the pods therefore 
crowded; pods slender, torulose, curved upwards, 1 in. long, strongly divari¬ 
cate on their (1 to 3 lines long) pedicels; stipe % to % line long.—Moist 
situations, Mohave Desert; e. to Col., n. to eastern Wash. 

2. T. laciniatum (Hook.) Endl. Stems stout, 1% to 2% ft. high; leaves 
deltoid-ovate to oblong or oblong-lanceolate, irregularly segmented and 
toothed, a little fleshy, 1% to 8 in. long, the petioles % to as long; racemes 
very dense, % to M/s ft* long; flowers white; pods very slender, spreading 
or horizontally divaricate, 1^4 to 6 in. long; pedicels 1 to 2 lines long.— 
Valleys and foothills, Inyo Co.; n. to western Nev. and e. Ore. and Wash. 

3. T. flavescens (Hook.) Wats. Stem erect, 1 to 4 ft. high, simple or with 
several much elongated simple branches from below the middle; herbage 
glaucous and glabrous, or somewhat hispidulous; leaves ovate to oblong- 
lanceolate, irregular or somewhat erosely toothed or laciniate, sometimes 
with two or three pairs of broad salient lobes below the middle, 4 to 8 in. 
long, the lowest on petioles 1 to 1% in. long, the uppermost linear-lanceolate, 
sharply serrate or denticulate, 1 to 4 in. long, sessile; flowers pale yellow; 
petals usually much exceeding the sepals, the claw broad and the undulate 
blade narrow; ovary commonly hairy, rarely quite glabrous; pods ascending, 
1% to 3 in. long, % line wide.—Inner Coast Range valleys from Solano Co. 
to Monterey Co. 

4. T. lemmonii Greene. Stems 1 to 1% ft. high; lower leaves oblong, 
repand-dentate, 2 to 5 in. long, contracted to a petiole % to 1 in. long; upper 
leaves lance-linear, attenuate at both ends, sessile; sepals purple with broad 
white margins; petals pale purple with deeper veins, cuneate-oblong, nar¬ 
rowed below to a short claw; anthers yellow or purple; pods slender, 2 to 
214 in. long; pedicels a little hairy.—Inner South Coast Range from w. Fresno 
Co. to s. San Luis Obispo Co. (Caulanthus anceps Payson.) 

5. T. lasiophyllum (H. & A.) Greene. Fig. 406. Stem erect, simple or 
branching above, 1 to 5 ft. high; herbage hispid with scattered hairs or 
nearly glabrous above; lower leaves sinuately pinnatifid with mostly acute 
denticulate or entire segments, 2 to 10 in. long, the upper lanceolate, less 
lobed or merely denticulate, all petioled, or the upper rarely sessile; raceme 
very densely flowered, much elongated in fruit; flowers white, yellowish, or 
sometimes roseate; pedicels 1 line long; sepals oblong, scarcely the length 
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of the narrow petals; pods straight 
or somewhat curved, at first spread¬ 
ing, soon strictly deflexed, 2 to 4 
in. long, *4 to Y> line wide.—Open 
foothills, 50 to 2000 ft.: coastal S. 
Cal.; Coast Ranges and their bor¬ 
dering plains, mostly toward the 
interior; n. to Wash. Apr. Var. 
inalienum Rob. Pods slender, erect 
or spreading.—Solano Co. to San 
Luis Obispo Co. Var. rIgidum Rob. 
Plant rigid, often glabrous; pods 
stout, rigid, divaricate or deflexed- 
spreading; pedicels % line long.— 
Glenn Co. to e. Contra Costa Co. 
Var. utahense Jepson n. comb. 
Leaves thin, the lobes rounded 
(mostly acute in the species).— 
Colorado and Mohave deserts; e. to 
Utah. (T. utahensis Rydb.) 

6. T. longirostris (Wats.) Jepson 
n. comb. Stems much-branched, 1 
to 1 Y'2 ft- high; leaves lanceolate to 
linear-lanceolate, the lower repand- 
dentate, the upper entire, all con¬ 
tracted to a short petiole, the whole 
1 to 2i/2 in. long; flowers 2 to 2Yi 
lines long, soon reflexed, borne on 
slender pedicels Yi to 1 line long; 
sepals green, or somewhat purplish- 
tinged, scarious-margined; petals pale yellow or pinkish, narrow, blade very 
short, narrower than the expanded summit of the claw; pods curved or 
straight, divaricate or deflexed, nerved, 1 to 1 Yi in. long, % to % line wide, 
tapering to a beak 1 to 3 lines long; seeds winged.—Mohave and Colorado 
deserts, n. to Monterey Co. and to Inyo Co. (Streptanthus longirostris Wats. 
Streptantliella longirostris Rydb.) 

7. T. brachycarpum Torr. Stem erect, simple or branched, stoutish, 1 Yi 
to 3 ft. high; herbage glabrous or sparsely hirsute below; cauline leaves 
narrow-lanceolate, mostly entire, sagittate-clasping, 1 to 2Yi in. long, the 
basal oblong or oblanceolate, sinuate-toothed or pinnatifid, 1 to 4Yi in. 
long, on petioles half as long; racemes spike-like, very dense; pedicels in 
fruit 1 to 1Y2 lines long; flowers white, 2Yi to 3 lines long; petals linear, 
nearly twice as long as the sepals; stamens exserted; pods slender, some¬ 
what knotted, sharply beaked, ascending, 6 to 12 lines long, in age spreading.— 
Mountain sides and valleys, 4800 to 7200 ft., north end and east slope of the 
Sierra Nevada from Siskiyou Co. to Inyo Co.; e. to Nev. May-Aug. 

8. T. howellii Wats. Biennial; stem simple or branching, erect, 1 Yi to 2Yi 
ft. high; herbage glabrous and glaucous, or hirsute near the base; basal 
leaves entire or repand, with the winged petiole toothed; cauline leaves 
linear to lanceolate, sagittate-clasping, erect, % to 2Y2 in. long; flowers 
white, flesh color or purple, 3% to 4*4 lines long; sepals saccate, oblong, 
acuminate, white-margined, the lateral pair strongly hooded or horned at 
apex; petals narrowly linear with crisped limb; stamens with the filaments 
of the 2 longer pairs connate; anthers sagittate, strongly curled after anthe- 
sis; pods slender, nearly erect, 1 to 2 in. long, tipped by the rather slender 
style Yi line long.—Valley meadows, Lassen and Modoc Cos.; n. to eastern 
Ore. 

9. T. stenopetalum Wats. Stem simple or branching from the base, 1 to 2 
ft. high; herbage glabrous and glaucous; leaves oblong to lanceolate or 

406. Thelypodium lasiophyllum Greene; a, b, 
types of basal leaves x \ c, upper leaf x 

XA ; d, infl. x Ys ; e, fr. branch x V3. 
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linear, auriculate-clasping, 1 to 2 in. long, the basal obovate, scarcely 
petiole!; flowers narrow, 4 to 5 lines long; petals white or pinkish, narrow- 
oblanceolate, little exserted; pods slender, ascending, 1% to 2% in. long. 
—Stony slopes, San Bernardino Mts., 6500 ft. 

10. T. cooperi Wats. Stem slender, simple, flexuous, 8 to 14 in. high, or 
branched and developing elongated tortuous or even serpentine branchlets, 
the whole 2 to 3 ft. long; herbage glabrous; leaves disappearing early, 
oblong-obovat.e to linear-oblong or linear-lanceolate, mostly entire, the 
cauline sagittate-clasping, the basal contracted to a short petiole, the whole 
1 to 21/o in. long; flowers narrow, 3 to 4 lines long; sepals greenish, turning 
purplish; petals yellow, aging white with purple center, about 1x/> times as 
long as the sepals; pods terete, torulose, especially on upper half, commonly 
falcate, attenuate at apex, glabrous, widely divaricate, % to 1 in. long; 
style 1 to l1/! lines long; pedicels % to 1 line long.—Desert mesas: Inyo Co. 
s. through the Mohave Desert to the Colorado Desert; e. to Ariz. Apr. 

3. STREPTANTHUS Nutt. 

Annual herbs, or some biennial or perennial. Basal leaves commonly 
toothed or pinnatifid, the cauline similar or entire, often sagittate-clasping. 
Calyx with 2 of the sepals or all saccate at base, the calyx thus ovoid or 
broad at base and contracted above, or by the spreading of the tips becom¬ 
ing somewhat flask-shaped; or not at all saccate and quite subcylindric. 
Petals purple, white or pinkish, rarely pale yellow, commonly with a narrow 
undulate or crisped limb and channeled claw, the upper pair sometimes 
longer (as in no. 21). Stamens tetradynamous, or in 3 unequal pairs, the 
filaments all distinct, or the longer pairs united, or only the uppermost pair 
united. Pod narrowly linear, flattened parallel to the partition (rarely ob- 
compressed) or terete; valves 1-nerved or rarely carinate. Seeds in 1 row, 
flat, winged or wingless. (Greek streptas, twisted, and anthos, flower, in 
reference to the petals.) 

A. Stigma 2-lobed; petals plane or somewhat crisped; stem erect, simple or branched; 
seeds mostly wingless, sometimes narrowly winged. 

Pods terete or slightly compressed. 
Cauline leaves petioled; filaments of equal length, all distinct; perennials (or no. 1 

biennial).—Subgenus Caulanthus. 
Stem commonly branching, leafy up to the inflorescence. 

Leaves coarsely toothed or pinnatifid; petals little exceeding the sepals; 
herbage glabrous above, below densely hairy.1. S. pilosus. 

Leaves entire; petals nearly twice as long as the sepals; herbage glabrous. . 
2. S. glaucus. 

Stem naked above the base or bearing a few reduced or bract-like leaves; lowest 
leaves mostly lyrate-pinnatifid; herbage glabrous. 

Calyx densely white-woolly; stem simple, strongly inflated. 
3. S. c.rassicaulis. 

Calyx glabrous; stems 1 or several from the base, simple.4. S. major. 
Cauline leaves sessile, auriculate-clasping; filaments in pairs, of unequal length; an¬ 

nuals.—Subgenus Para caulanthus. 
One or 2 pair of filaments connate. 

Filaments of 2 pairs of stamens connate; pods erect; stem inflated or very 
succulent.5. S. inflatus. 

Filaments of 1 pair of stamens connate; stem not inflated. 
Pedicels glabrous; pods erect.6. S. lemmonii. 
Pedicels hairy; pods reflexed or reflexed-spreading.7. S. coulteri. 

Filaments all distinct. 
Pedicels glabrous; raceme with few remote flowers; flowers purplish. 

8. S. ample xicaulis. 
Pedicels hirsute; raceme with several flowers; flowers yellowish. 

9. S. simulans. 
Pods strongly obcompressed, sword-like; filaments all distinct; cotyledons trifid; annuals.—* 

Subgenus Stanfordia.10. S. californicus. 

B. Stigma circular and entire or only shortly 2-lobed; petals commonly with channeled 
claw, the blade crisped, usually narrow. 

Filaments all distinct; annuals (except no. 14 and one var. in no. 15), all erect, or some¬ 
times diffuse in nos. 15 and 16.—Subgenus Pleiocardia. 

Plants hispid; leaves linear to oblong, the lobes or teeth commonly salient. 
11. S. heterophyllus. 
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Plants glabrous and glaucous. 
Branches of inflorescence without bracts; cauline leaves auriculate-clasping; 

sepals dull purplish or green, apex slightly bearded; petals with ovate 
claw contracted to a ligulate blade; stamens nearly equal; pedicels less 
than 3 lines long. 

Flowers 3 to 4 lines long; pods 1 line broad. 
Cauline leaves oblong to lanceolate, acute, with auriculate base, not 

croAvded.12. S. campestris. 
Cauline leaves cordate, crowded on the stem.13. S. barbatus. 

Flowers 5 to 6 lines long; pods 2 lines broad; loAver leaves broadly spatu- 
late-obovate; the cauline oblong-ovate.14. S. cordatus. 

Branches of inflorescence bearing round- to lanceolate-cordate bracts; petals with 
expanded blade; stamens in 3 unequal pairs. 

Lower leaves oblong-spatulate, crenately toothed or lobed; mostly montane. 
Pods recurved-spreading; plants % to 3 or 4 ft. high; common, of 

wide range.15. S. tortuosus. 
Pods erect; plants 2 to 7 in. high; rare and local.16. S. gracilis. 

LoAver leaves pinnately divided, the segments linear-filiform. 
17. S. diversifolius. 

Filaments of upper pair of stamens connate, bearing reduced anthers; inflorescence non- 
bracteate; petals with linear obtuse crisped blade; erect annuals.—Subgenus 

Euclisia. 
Plants glabrous and often glaucous. 

Leaves broad; pods torulose.18. S. breweri. 
Leaves narroAv; pods not torulose. 

Calyx Avith the sepals in pairs, the outer pair sub-orbicular with upper sepal 
banner-like, exceeding other flower parts, the inner or lateral pair, 
ovate, acute.19. S. polygaloides. 

Calyx with the 3 upper sepals approximate or connivent at tips, and loAver, 
free.20. S. niger. 

Plants hispid, at least beloAv. 
Calyx commonly glabrous. 

Racemes loose; 3 upper sepals approximate or connivent at tips, the loAArer 
free.21. S. glandulosus. 

Racemes dense, secund; 2 upper sepals approximate or connivent. 
22. S. secundus. 

Calyx more or less hispid, with sepal tips distinct and free. 
Plants 5 to 12 in. high; raceme ending in a purple spot; leaves oblong- 

lanceolate.23. S. insignis. 
Plants 3 to 5 in. high; raceme without terminal spot; leaves obovate. 

24. S. hispidus. 

1. S. pilosus (Wats.) Jepson n. comb. Stems 1% to 3^ ft. high; leaves 
pinnately parted into ovate or oblong lobes (the lobes irregularly lobed or 
toothed), 1% to 5 in. long, the petioles about half as long; raceme lax; 
flowers 4 to 5 lines long; sepals elliptic, green or purple, white-membranous- 
margined; petals whitish, scarcely exserted; pods slender, f exuous, ascending 
or widely divaricate, 2y2 to 5 in. long; pedicels 2y2 to 4 lines long.—Sandy 
soil, deserts: Inyo Co.; e. to Nev., n. to Ore. and Ida. Apr.-May. (Caulan- 
thus pilosus Wats.) 

2. S. glaucus (Wats.) Jepson n. comb. 'Stems stout, branching, 1 to iy2 
ft. high; leaves orbicular to roundish obovate or ovate, entire or subentire, 
% to 3y2 in. long, the upper lanceolate, all on petioles % to % as long; 
flowers 5 to 5y2 lines long; sepals elliptic, y2 as long as the oblong obtuse 
petals; pods slender, 3 to 6 in. long, on pedicels 3 to 5 lines long.—Eocky 
slopes in the desert, 5000 to 7500 ft.: White Mts.; e. to Nev. (Caulanthus 
glaucus Wats.) 

3. S. crassicaulis Torr. Stems simple, strongly inflated, 1 y2 to 31/! ft. high, 
the leaves mainly in a basal tuft, the cauline few and reduced; leaves ovate 
or oblong and obtuse to lanceolate and acute, entire above, but with 1 or 2 
pair of salient oblong or linear lobes at or towards the base, 1 to 3 in. long, 
the petioles 1 to 1 y2 times as long, sometimes bearing one or two supple¬ 
mentary leaflets; flowers 5 to 7 lines long, spreading on pedicels x/2 to 1 line 
long; calyx densely white-woolly, sometimes glabrate in age and then purple; 
petals dark purple, white-margined; pods slender, ascending, 3y2 to 4% in. 
long.—Desert gulches or gravelly slopes, 5000 to 7500 ft.: Inyo Co.; e. to 
Utah. May-June. (Caulanthus crassicaulis Wats.) 

4. S. major (Payson) Jepson n. comb. Stems 1 or few from a leafy-tufted 
perennial root-crown, simple, 1 to 2 ft. high; the cauline leaves few and 
reduced or almost none; leaves oblong to lanceolate, mostly obtusish, entire 
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above, but with 1 or 2 pairs of lobes at 
base, or merely dentate, or wholly 
entire, 1 to 2 in. long, on petioles about 
as long; flowers glabrous, ascending, 
5 to 6 lines long, on pedicels y2 line 
long; calyx blue-purple; petals whit¬ 
ish, dark-purple-veined; pods erect, 
3x/2 in. long.—Desert slopes of ranges 
in and bordering the Mohave Desert; 
e. to Utah. (Caulanthus major Payson.) 

5. S. inflatus (Wats.) Greene. Fig. 
407. Stem very stout, becoming 
strongly hollow-inflated, 1 to 2y2 ft. 
high; herbage glabrous (rarely a little 
hispid at base); cauline leaves erect, 
oblong-ovate to elliptic or oblong, 

407. Streptanthus inflatus Greene; a, habit 
x % ; fr, fl. x IV2 ] c, petal x 2; d, pod x %. 

obtuse or merely subacute, entire or denticu¬ 
late, sessile-auriculate, l1/* to 5 in. long; 
racemes at first very dense; pedicels glabrous 
or hispid, 2 to 4 lines long; flowers ascending, 
spreading or almost horizontal, at first deep 
purple, becoming white; sepals glabrous or 
nearly so; stamens exserted a little; pods 2 
to 414 in. long, ascending or erect.—Dry hills: 
Mohave Desert; n. to western Fresno Co. Mar.- 
May. (Caulanthus inflatus Wats.) 

6. S. lemmonii (Wats.) Jepson n. comb. 
Stems 1 to 1% ft. high; herbage glabrous; 
leaves ovate to lanceolate, cordate-clasping, 
entire or only obscurely denticulate, 1% to 
31/± in. long, the basal oblong-oblanceolate, 
coarsely toothed to entire; flower buds deep 
purple; raceme rather loose, the flowers de- 
flexed or pendulous on pedicels 2 to 4 lines 
long; flowers 5% to 6V2 lines long; petals 
dark-purple-veined; pods erect, stout, 2 to 4 
in. long; stigmas spreading conspicuously.— 
Kocky banks, San Luis Obispo Co. (S. parryi 
Greene.) 

7. S. coulteri (Wats.) Greene. Fig. 408. 
Stems simple or branching, 1 to 3 ft. high; 
herbage thinly hispid; leaves oblong to ovate 
or lanceolate, pinnately parted or lobed to 
dentate or entire, sagittate-clasping, 1 to 2y2 
in. long, the basal on short winged petioles; 
racemes at first with a terminal black spot 
(consisting of the crowded black-purple flower 

408. Streptanthus coulteri Greene, 
a, portion of leafy stem x % ; b, 

fl. branchlet x %; c, fl. x iy$. 
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buds), soon becoming elongated and lax; flowers 6 to 7 lines long, spreading 
or pendulous, on pedicels 1 to 2y2 lines long; pedicels and calyx more or less 
bristly; calyx at first deep purple, becoming greenish; petals white with dark 
veins, widely spreading; filaments of longest pair of stamens united about 
y2 or % their length; pods stoutish, reflexed or reflexed-spreading, 2y2 to 3 
in. long.—Interior foothills, 1000 to 4000 ft.: Madera Co. to n. Los Angeles 
Co. (Caulanthus coulteri Wats.) 

8. S. amplexicaulis (Wats.) Jepson n. comb. Stem very slender, a little 
flexuous, 7 to 12 in. high; leaves broadly obovate to elliptic-oblong, shallowly 
sinuate-dentate and obtuse, or the upper entire and acute, auriculate- or 
cordate-clasping, 1 to Sy2 in. long, the lowest somewhat narrowed at base 
or subpetiolate; flowers few and remote in the raceme, purplish, ascending; 
pedicels 3 to 6 lines long, spreading; pods 3 in. long.—San Bernardino and 
San Antonio mountains, n. to Antelope Valley, 1500 to 8500 ft. May-June. 
(Caulanthus amplexicaulis Wats.) 

9. S. simulans (Payson) Jepson n. comb. Stems simple or branching from 
the base, 1 to 1% ft. high; herbage hispid below, glabrous above or with a 
few scattering hairs; basal leaves obovate to oblong-oblanceolate, dentate, 
% to ljo in. long, scarcely petioled, the cauline linear-oblong or lanceolate, 
dentate, sagittate-clasping; flowers yellowish, 4 lines long; pedicels hispid, 
Y> to 1 V'i lines long; pods reflexed, 1% to 2 in. long.—San Jacinto Mts. to 
Balcan Mts. (Caulanthus simulans Payson.) 

10. S. californicus (Wats.) Greene. Stems branching from the base, 8 to 
9 in. high; herbage glabrous (or with a few scattered bristles below); leaves 
oblong to oblong-ovate, cordate-sessile, dentate, 1 to 1BL in. long; pedicels 
hispidulose, 1 to 3 lines long; flowers pendulous, 3 to 4 lines long; sepals purple- 
tipped, white membranous below; petals white, purple-veined; pods obeom- 
pressed and strongly flattened, somewhat sword-like, erect or pendulous, 1 to 
1% in. long; style 1 to 1% lines long.—Plains at the head of the San Joaquin 
Valley and neighboring foothills. Mar.-Apr. (Stanfordia californica Wats.) 

11. S. heterophyllus Nutt. Stems usually simple, 1% to 2% ft. high; 
herbage hirsute; leaves iy2 to 3% in. long, oblong or linear to lanceolate, 
dentate with triangular or subulate teeth, or pinnately and shallowly lobed, 
the lobes linear to oblong, usually remote and often salient, the uppermost 
sometimes entire, all sagittate-clasping except the basal; flowers 2y2 to 3y2 

lines long; calyx greenish to dark-purple, the petals white, dark-purple- 
veined; pedicels 2 to 4 lines long; pods abruptly reflexed, 2 to 2% in. long, 
somewhat 4-angled; style y> line long.—Coastal foothills from Santa Barbara 
Co. to San Diego Co. 

12. S. campestris Wats. Stem 2 to 4 ft. high; leaves oblong, irregularly 
dentate or denticulate, the teeth setose-tipped, contracted at base to a 
winged petiole, 5 to 6 in. long; cauline leaves oblong to lanceolate, auricu- 
late-clasping; flowers darkish purple, 4 to 5 lines long; sepals bristle-tipped; 
pods spreading and curved, 3 to 6 in. long, 1 line broad.—Montane, 4000 to 
5000 ft.: San Jacinto Mts. to the Cuyamaca Mts. Var. bernardinus John¬ 
ston. Leaves tliickish, spatulate-obovate, contracted to a short petiole, 
1 to 1 y2 in. long, entire, not ciliate nor setose; flowers pale white, 3 lines 
long.—San Bernardino Mts. (Agiantlius bernardinus Greene.) 

13. S. barbatus Wats. Stems simple, erect, 1 y> to 2 ft. high; leaves cor¬ 
date, sessile and clasping, obtuse, all similar and nearly equal, crowded, 
5 to 9 lines long; flowers purple, 3 to 4 lines long; sepals obtusish, setosely 
bearded near the apex; pods spreading, curved, 1% to 2 in. long, 1 line wide; 
pedicels 1 line long.—Sandy bottoms, upper Sacramento Biver. 

14. S. cordatus Nutt. Stems stout, arising from a simple or branched root- 
crown, 10 in. to 3 ft. high; basal leaves broadly spatulate-obovate, denticu¬ 
late or dentate, especially toward the summit, and often setose-ciliate, y2 to 
1 y* in. long, on petioles % to as long; cauline leaves cordate-ovate to -oblong, 
mostly obtuse and entire, sessile, 1 to 2*4 in. long; flowers 6 lines long; 
petals iy2 times as long as the sepals, with ovate claw contracted above to 
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a ligulate blade; pods ascending or 
spreading, 2 to 314 in. long, 1 14 to 2 
lines broad; pedicels short (2 to 4 
lines long). — Mountain valleys and 
slopes, Plumas Co. to Modoc Co.; e. 
to Col. 

15. S. tortuosus Kell. Stems 1 to 4 
ft. high, sometimes reduced and 3 to 
6 in. high; lower leaves obovate to 
spatulate-obovate, 14 to 1 in. long, 
contracted at base to a petiole as 
long, upward becoming oblong- to 
ovate- or orbicular-cordate, entire, 
sessile and clasping, mostly 14 to 1% 
in. broad; sepals purplish, connivent; 
petals rose-purple or white and purple- 
veined, 214 to 6 lines long; pods re- 
curved-spreading, 114 to 4% in. long, 
1 line wide.—Montane, 2000 to 7000 
ft.: Sierra Nevada from Tulare Co. 
to Shasta Co., thence s. in the outer 
and middle Coast Ranges to Mon¬ 
terey Co. Yar. obl6ngus Jepson n. 
var. Stem tall (2 to 3 ft. high), 
openly branched; leaves of the main 
stem long-oblong, 114 to 3% in. long. 
—W. Siskiyou Co. to n. Trinity Co. 
(Burnt Ranch, Tracy 6099, type). 

Var. suffrutescens Jepson n. comb. Coarse biennial 1 to 2 ft. high, the stems 
half-woody at base.—Hood’s Peak Range; Sierra foothills in Calaveras Co. 
(S. suffrutescens Greene). Yar. flavescens Jepson n. var. Flowers yellow.— 
Sawtooth Range (Coyote Pass trail, Jepson 982, type). Var. orbiculatus 
Hall. Fig. 409. Stems many from the 
base, 3 to 6 or 9 in. high; herbage 
glabrous and glaucous; flowers smaller 
(214 to 4 lines long), darker purple.— 
High montane, 7000 to 10,500 ft.: 
Sierra Nevada; high North Coast 
Ranges from Humboldt Co. to Siskiyou 
Co. (S. orbiculatus Greene.) 

16. S. gracilis Eastw. Stem simple 
or with delicate branches from near 
the base, 2 to 7 in. high; lower leaves 
orbicular to spatulate, sinuate-dentate 
to pinnately lobed, 2 to 6 lines long, on 
petioles 1 to 3 times as long; upper 
cauline leaves mostly sessile, oblong to 
ovate, toothed or entire, auriculate- 
clasping, 214 to 6 lines long; racemes 
1 to 3 in. long, bearing below 1 or 2 
small ovate sessile bracts (114 to 2 
lines long) ; flowers 314 to 4 lines long; 
sepals rose-purple, the tips membra- 
nously margined, spreading; petals 
lavender-purple to pink, with slender 
claw exserted, the blade broad, purple- 
veined; upper pair of filaments long¬ 
est; pods erect, slender, 114 to 2 in. 
long. — Disintegrated granite, 10,000 
ft., region of the Kings-Kern divide, 
Sierra Nevada. 

409. Streptantlms tortuosus var. orbiculatus 
Hall; a, fl. branchlet x1/^ ; b, fl. x 2. 
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17. S. diversifolius Wats. Fig. 410. Stem erect and slender, branching 
above, 10 to 22 in. high; cauline leaves very narrowly linear, pinnately 
divided into a few remote narrowly linear or filiform segments, or some¬ 
times linear and entire; bracts of the inflorescence broadly cordate, long 
caudate at apex, 14 to l1/* in. long; sepals pale with short recurved tips; 
petals yellow, white or pinkish, 3 to 4 lines long, the blade orbicular; anthers 
long, sagittate; pods reflexed, about 3 in. long, % line broad; pedicels *4 
to 2 lines long.—Sierra Nevada foothills, 1000 to 4700 ft., from Amador Co. 
to Tulare Co. 

18. S. breweri Gray. Fig. 411. Stems branching from near the base, % 
to 2 ft. high; leaves broadly ovate and 
acute to narrowly lanceolate, denticulate 
or entire, sessile, 1 to 21/4 in. long, the 
lowest broadly spatulate to cordate-orbic¬ 
ular, with a short winged petiole; flowers 
3 to 5 lines long, erect, short-pediceled; 
sepals acuminate, the tips slightly spread¬ 
ing; upper petals white or delicately 
veined with purple, the lower dark-purple- 
veined or dark-purple tipped with white; 
upper pair of filaments connate, dark 
purple, conspicuous; pods ascending, 
slightly curved, torulose, l1/* to 21/> in. 
long, 14 line wide.—Middle and inner Coast 
Ranges: Lake Co. to San Benito Co. 

19. S. polygaloides Gray. Stem slender, 
simple or branched, 1 to 3 ft. high; leaves 
filiform, entire, some sagittate-clasping; 
flowers very shortly pediceled, yellowish 
or purple, 3 lines long; calyx very broad; 
upper and lower sepals suborbicular, mucro- 
nate, unequal, the broad upper sepal re¬ 
sembling the banner in a papilionaceous 
flower; lateral sepals lanceolate, acuminate; 
petals with expanded claw and narrowed 
blade, the lower 3 spreading, the upper 
one erect; stamens in 3 unequal pairs; 
upper pair of filaments connate to the sum¬ 
mit, exserted, bearing small but pollen¬ 
bearing anthers; pods 1 to F/2 in. long, ^ line wide, at length reflexed.— 
Sierra Nevada foothills, 2000 to 3000 ft., from Nevada Co. to Mariposa Co. 
(Microsemia polygaloides Greene.) 

20. S. niger Greene. Similar to no. 21; stem stout, M/o to 3 ft. high; leaves 
linear; racemes loose, flexuous; pods ascending, 1 to 2 in. long, on pedicels 
6 to 12 lines long.—Hills at Tiburon, Marin Co. Apr. 

21. S. glandiilosus Hook. Jewel Flower. Stem nearly simple or with 
ascending branches from an erect axis, 1 to 2 ft. high; herbage more or less 
hispid; lower leaves oblanceolate, coarsely and often saliently toothed, at 
least the basal slender-petioled, the upper lanceolate to linear, toothed or 
entire, sessile and aurieulate-clasping, the teeth callous-tipped; flowers 5 to 
6 lines long; calyx commonly deep purple, 3 upper sepals approximate or 
connivent at tips, thd lower one free from the others and usually spreading; 
petals purple, or white with conspicuous purple veins, the upper pair com¬ 
monly longer and darker; claws broad, the blades curved-spreading; longest 
pair of filaments often connate for their entire length and with reduced 
anthers; pods curved, more or less spreading, glabrous or hispid, 2 to 3 in. 
long, 1 line wide; pedicels 4 to 4y2 lines long; seeds narrowly winged.—• 
Middle altitudes in the Coast Ranges from Sonoma and Solano Cos. to San 
Luis Obispo Co. Var. albidus Jepson n. comb. Stems very stout; herbage 

411. Streptanthus breweri Gray; 
habit x %. 
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glabrous and glaucous above, some scattered pubescence only 
below; raceme strictly bilateral; sepals white-margined and 
-tipped, purplish below; petals with conspicuous crisped blade, 
white with purplish veinlets; pods erect, stout.—Foothills of 
Santa Clara Valley. Var. pulchellus Jepson n. comb. Stem 
generally branching, 4 to 12 in. high; herbage pubescent 
throughout; leaves oblong-linear to oblong-lanceolate, with 
opposite salient teeth; raceme often subsecund; pedicels hairy, 
1 to 2 lines long; sepals commonly very slightly hispid; pods 
commonly a little hispid, at least the lower ones.—Dry ridges, 
Marin Co. (S. pulchellus Greene.) 

22. S. secundus Greene. Fig. 412. Stems 10 to 16 in. high; 
herbage similar to no. 21; racemes rather dense, secund; dalyx 
as if 2-lipped, the 2 upper sepals approximate and larger than 
the 2 lower; petals white; seeds wingless.—Lower mountain 
slopes, Marin Co. to Lake Co. 

23. S. insignis Jepson n. sp. Branching from the base, Vs 
to 1 ft. high; herbage bristly-pilose; raceme with a conspicuous 
dark purple spot or tuft formed by the elongated calices of 
sterile flowers; pedicels hispid, 1 to 2 lines long; flowers 4 to 5 
lines long, similar to no. 21; calyx with scattered short bristles; 
stigma evidently 2-lobed; pods bristly-hispid, erect or reflexed. 
—Stony mt. slopes, inner South Coast Range in San Benito, 
Monterey and w. Fresno Cos. (Warthan, A. Eastwood, type.) 

24. S. hispidus Gray. Dwarfish, hispid throughout, branch¬ 
ing, 3 to 6 in. high; leaves obovate, coarsely toothed, all sessile 
except the very lowest, ^ to % in. long, the basal crowded; 
raceme sub-secund; sepals hispid with brownish hairs; petals 
purplish with white margins, 3 to 4 lines long; pods erect or 
ascending, very hispid, 1% to 3 in. long, 1 line wide, the pedi¬ 
cels % to 1 line long.—Summits of the inner South Coast Range 
peaks: Mt. Diablo; Mt. San Carlos. 

412. S. secun¬ 
dus Greene; 
fl. branchlet 

4. SISYMBRIUM L. 

Erect annuals with pinnatifid or finely dissected leaves, the 
base not clasping or auriculate. Flowers small (% to 1 line 

long), yellow. Sepals oblong or linear, equaling or exceeding the claws of 
the petals. Pod linear or oblong, terete or nearly so, the valves more or less 
distinctly 3-nerved; stigma sessile or the style very short. Cotyledons incum- 
ment. (Greek sisumbrion, the ancient name of some plant of this family.) 

Pods subulate, closely appressed; seeds in 1 row; leaves pinnatifid.1. S. officinale. 
Pods spreading. 

Pods elongated-linear or thread-like, 2 to 4 in. long; seeds in one row; leaves pin- 
nately parted, dimorphic, the lower with broad lobes, the upper with fili¬ 
form lobes; plants very rigid in age.2. S. altissimum. 

Pods % to lti in. long; leaves pinnate or bi- or tri-pinnate, not dimorphic on one plant. 
Seeds in 1 row. 

Leaves bi- or tri-pinnately dissected, with linear or linear-lanceolate seg¬ 
ments; pods 9 to 15 lines long.3. S. sophia 

Leaves pinnate with oblong pinnatifid segments; pods (IV2 or) 4 to 8 lines 
long.4. S. incisum. 

Seeds in 2 rows. 
Leaves with finely dissected segments; pods glabrous, 2 to 5 lines long. . . . 

5. S. pinnatum. 
Leaves with oblong pinnatifid segments; pods sparsely pubescent, 7 to 9 

lines long.6. S. cumingianum. 

1. S. officinale (L.) Scop. Hedge Mustard. Stem rigid, 1 to 4 ft. high, 
with divaricate branches above; herbage a little rough-hispid; leaves lyrately 
and often somewhat runcinately pinnatifid or pinnately parted with dentate 
or coarsely toothed segments, petioled, the lowest rosulate and 4 to 10 in. 
long; pods terete, 6 lines long, tapering from base to summit, nearly sessile, 
closely appressed to the axis in a long slender raceme.—Very common weed 
of waysides and waste places; nat. from Eur. Apr.-May. 
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2. S. altissimum L. Tumbling Mus¬ 
tard. Stems erect, much branched, 2 to 
3 ft. high; herbage nearly glabrous or 
sparsely hirsute below; lower leaves 
large, petioled, the lobes *4 to 1 in. 
broad, entire or dentate; upper leaves 
reduced, with linear or filiform segments; 
pods spreading, linear or subfiliform, 3 
to 4 in. long, on stout pedicels.—Intro¬ 
duced European weed, established in 
widely scattered localities throughout 
the state. The difference between the 
broad lobes of the basal leaves and the 
filiform divisions of the upper leaves is 
very striking. 

3. S. sophia L. Flix-weed. Stem 
branching above the base, IYl to 1% ft. 
high; herbage finely pubescent with 
branched hairs; leaves finely bi- or tri- 
pinnately dissected, the segments linear 
or lance-linear, % to l1/^ lines long; 
pedicels filiform, spreading, 3 to 5 lines 
long; pods ascending, narrowly linear, 
% to 1*4 in. long; seeds in 1 row.—Euro¬ 
pean weed, introd. in Siskiyou and 
Modoc Cos.; rare with us. 

4. S. incisum Engelm. Fig. 413. Stems 
1 to 2 Yz ft. high; herbage stellate- 
puberulent, obscurely glandular; leaves 
thin, pinnate (or the upper leaflets not 
distinct); leaflets incised-pinnatifid, 3 

413. Sisymbrium incisum Engelm.; a, leaf 
x V2 ; b, infl. x V2 ; c, fl. x 3; d, pod x 2 ; 

e, dehiscent pod x 2. 

dehiscent pod x 2. 

to 14 lines long; pods 6 to 8 lines long, 
straight or upwardly curved, exceeding 
the spreading pedicels; seeds in 1 row 
(sometimes indistinctly in 2 rows); pods 
with a distinct style (% to % line long). 
—Montane, 7000 to 11,500 ft.: San Ber¬ 
nardino Mts.; Sierra Nevada from 
Tulare Co. to Placer Co.; Yollo Bolly 
Mts.; e. to Tenn., n. to Saskat. Var. 
sonnei Bob. Pods 3 lines long, on pedi¬ 
cels about as long.—Montane, Nevada 
Co. to Sierra Co. Yar. hartwegianum 
Wats. Pods shorter, IY2 to 2 lines long, 
on somewhat appressed or nearly erect 
pedicels.—East slope or easterly areas 
of the Sierra Nevada in Tulare and Inyo 
Cos.; White Mts.; e. to Col., n. to B. C., 
s. to Mex. 

5. S. pinnatum (Walt.) Greene. 
Tansy Mustard. Fig. 414. Stem % to 
2 ft. high; herbage ashy-tomentulose or 
puberulent, sometimes glabrate and 
green; leaves pinnately or bipinnately 
dissected; segments elliptic to linear- 
oblong, % to 1 line long; pods oblong to 
linear, acute at each end, 2 to 5 lines 
long, shorter than the slender spreading 
or divaricate pedicels; seeds in 2 rows; 
style very short (Ys line long) or almost 
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none.—Desert or arid slopes and mesas, 1250 to 8500 ft.: n. end and e. slopes 
or summits of the Sierra Nevada, head of the San Joaquin Valley, s. to 
the Mohave and Colorado deserts, thence west to cismontane S. Cal.; more 
common southward in our range than northward; e. to Va. 

6. S. cumingianum F. & M. Closely resembling stout forms of S. incisum; 
stem stouter, simple, .S1/^ ft. high, pubescent with short branched hairs; leaves 
densely canescent-tomentose; pods narrow, abruptly pointed, sparsely pubes¬ 
cent with branched hairs, 7 to 9 lines long; seeds in 2 rows, tightly compressed. 
—Mohave and Colorado deserts, and bordering southerly or westerly ranges. 

5. ISATIS L. 

Ours a biennial or perennial herb. Flowers small, yellow, the racemes 
crowded in small panicled corymbs. Pod 1-celled, 1-seeded, indehiscent, 
winged and strikingly like a samara or ash fruit. (The classical name). 

1. I. tinctoria L. Dyers Woad. Stems branching from or near the base, 
1 to 2 (or 3) ft. high; herbage somewhat glaucous, glabrous or the lower 
leaves sparingly ciliate along the midrib; basal leaves oblong-ovate to 
lanceolate, entire or remotely serrate, 3 to 4 in. long, on petioles nearly as 
long; cauline leaves sessile, sagittate at base; flowers 1 to l1/^ lines long; 
stigma broad, sessile; pods 4 to 7 lines long on slender pedicels, erect at 
first but eventually pendent, becoming dark purple at maturity.—European 
plant, naturalized in Siskiyou Co., a troublesome pest in Scott Valley, spring¬ 
ing up from the root when cut down; known as Marlahan Mustard. 

6. CAKiLE L. 

Maritime branching annual with fleshy leaves and rather small purplish 
or white flowers. Pod fleshy, or when ripe, dry and corky, 1-celled, jointed 
in the middle, the 2 joints 1-seeded, the upper joint at length deciduous, the 
lower one persistent. Cotyledons accumbent. (Arabic name.) 

1. C. edentula (Bigel.) Hook. var. californica Fer. Sea Pocket. Stems 
decumbent, often 2 ft. long; leaves oblanceolate or narrowly obovate, crenate 
or shallowly sinuate-toothed; pods 1 in. long or less, the lower segment 
cylindrical, the upper ovoid and acuminately narrowed to a flattened trun¬ 
cate often retuse beak.—Sea beaches from San Diego to Humboldt Bay; 
n. to B. C. Introduced. June-Sept. 

7. RAPHANUS L. Radish 

Coarse much-branched annuals or biennials. Lower leaves lyrately pin¬ 
nate or pinnatifid, shortly petioled. Flowers large, purple or yellow, or 
becoming white. Petals long-clawed. Pod thick, beaked by the stout style, 
1-celled, filled with spongy or corky tissue, lightly constricted between the 
seeds or even moniliform, indehiscent or eventually breaking transversely 
into 1-seeded joints. Seeds subglobose; cotyledons conduplicate. (Greek 
raphanos, quick-appearing, the seeds promptly germinating.) 

1. R. sativus L. Wild Radish. Branching widely, 2 to 5 ft. high; herbage 
nearly glabrous or hispid with scattered hairs; lower leaves pinnately parted, 
crenate, the terminal segment large and round, the lateral segments smaller, 
ovate or oblong, sessile with the upper side adherent to the midrib, the lower 
lobe free; upper leaves mostly toothed, or with a few small lateral segments; 
flowers 8 to 9 lines broad, purple or white; pods 1 to 3 in. long, 3 to 4 lines 
broad, with one to several constrictions, 2 to 3-seeded, or the body of the 
pod globose and 1-seeded.—Common weed of waste places in towns and 
villages; nat. from Eur. 

R. raphan!strum L. Jointed Charlock. Flowers yellow or white; pods 
moniliform, (1 or) 4 to 10-seeded.—Native of Eur., occasionally adventive: 
San Jacinto Valley; Pacific Grove; San Francisco; Berkeley; Elk Grove; 
Yosemite. 
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8. BRASSICA L. Mustard 

Annuals, either glabrous or sparsely hispid with coarse hairs, the lower 
leaves usually lyrately pinnatifid or pinnate, the upper disposed to be more 
or less entire. Flowers large, yellow. Lateral sepals more or less gibbous at 
base. Petals with long claw and abruptly spreading limb. Papilla-like 
glands 4, green, alternating with the claws of the petals. Pods terete, termi¬ 
nating in a stout beak; valves 1 to several-nerved. Seeds in 1 row, globose; 
cotyledons conduplicate, incumbent.—All of our species are naturalized 
weeds. (The Latin name for cabbage.) 

Pods ascending on spreading pedicels. 
Stem-leaves auriculate or cordate-clasping; beak terete. .1. B. campestris. 
Stem-leaves petioled or merely sessile; beak flattish.2. B. arvensis. 

Pods closely appressed to the stem. 
Stems glabrous or nearly so; pods somewhat quadrangular, the beak short. 3. B. nigra. 
Stems retrorse-hispidulose; pods terete, the beak % as long as the body, commonly 

containing a seed.4. B. adpressa. 

1. B. campestris L. (< Common Yellow Mustard.” Erect, sparingly 
branched, 1 to 6 ft. high; herbage succulent, glaucous, and glabrous save 
for some bristle-bearing pustules on the upper surface of the lower leaves; 
cauline leaves all sessile and clasping by an auricled base, the lower ones 
irregularly serrate or denticulate, and pinnatifid or pinnate with the ter¬ 
minal segment very large and the lateral segments sessile by a broad base 
and more or less decurrent on the rachis, the upper ones lanceolate and 
entire; flowers 6 to 8 lines broad; pods terete, 1% to 21/*j in. long, narrowed 
into a subulate beak, tipped with a flat stigma.—European weed, abundant 
throughout Cal. Feb.-Apr. 

2. B. arvensis (L.) B.S.P. Charlock. One to 2 ft. high, the herbage 
light green, hispid with scattered hairs; leaves pinnatifid, lobed or merely 
toothed, the upper rhombic, petioled or sessile by a narrow base, not clasp¬ 
ing; petals 4 to 6 lines long; pods glabrous, ascending or erect, 1 to 1% in. 
long, with 3 to 8 seeds in each cell; beak flattish, % as long as the body, 
often containing a seed; valves nerved.—Native of Eur., sparingly natural¬ 
ized. Apr. 

3. B. nigra (L.) Koch. Black Mustard. Stems 3 to 6 or even 12 ft. high; 
herbage dark green (not glaucous), glabrous or with some scattered stiff 
hairs; leaves all petiolate, the lower lyrately pinnatifid or divided, terminal 
segment very large, shallowly lobed and sharply dentate; upper leaves less 
lobed or the uppermost linear and entire and commonly drooping or pen¬ 
dulous; racemes long and dense; petals 3% lines long, much longer than the 
sepals; pods closely appressed to the axis of the raceme, torulose, indis¬ 
tinctly 4-sided, beaked by the style; seeds nearly black, highly pungent.— 
European weed, everywhere common; very abundant in interior grainfields. 
May-July. 

4. B. adpressa Boiss. Stems 1% to 3 ft. high; herbage hispidulose, re- 
trorsely so on the stems and petioles; leaves pinnately parted, or the upper¬ 
most merely lobed or subentire; flowering racemes subcapitate, much elon¬ 
gated in fruit; pods closely appressed to the axis, 5 to 7 lines long, the beak 
% to % as long as the body, constricted beyond the valves and bearing a 
single seed in the constricted portion.—Introd. from Eur. along the coast, 
Berkeley to Los Angeles, and spreading into the interior. 

B. alba (L.) Boiss. White Mustard. Pods on spreading pedicels, bristly, 
the broad sword-shaped beak equaling or longer than the body; seeds few, 
large.—Native of Eur., adventive in grainfields: Surf; Byron. B. eruca L. 
Garden Rocket. Somewhat succulent; flowers Y> to % in. broad, variously 
colored, the petals strongly veined; pods erect-appressed, % in. long, the 
stout flat beak Y& as long as the body.—Adventive from Eur.; Yreka; San 
Luis Obispo. 

Diplotaxis DC. Herbs similar to Brassica. Leaves toothed or pinnatifid. 
Flowers yellow. Pod linear-elongated, flat or flattish, short-beaked, the valves 
mostly 1-nerved; seeds in 2 rows in each cell. 1. D. tenuif6lia DC. Wall 
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Rocket. Perennial; stems leafy; flowers 5 to 6 lines long; pods 1 to l1 2 3/^ in. 
long.—Native of Eur., adventive at Pasadena and Santa Ana. 2. D. muralis 
DC. Sand Rocket. Annual; leaves mostly basal; flowers 2 to 2 y2 lines long; 
pods 1 to IV3 in. long.—Native of Eur., adventive at San Bernardino. 

9. BARBAREA R. Br. 

Perennial herbs similar to the yellow-flowered Radiculas. Stem angular. 
Leaves lyrate or pinnatifid. Flowers yellow. Stamens 6, distinctly tetradyna- 
mous. Pod linear, somewhat quadrangular, abruptly terminated by a pointed 
style, the valves strongly 1-nerved or carinate. Seeds in 1 row, turgid, not 
margined. (Named after St. Barbara.) 

1. B. vulgaris (L.) R. Br. Winter Cress. Stems erect, rather stout, 10 to 
16 in. high; herbage glabrous; basal leaves elliptic, sometimes cordate at 
base, % to 2 in. long, with or without small supplementary lobes borne along 
the petiole; cauline similar, pinnatifid, with the terminal lobe largest and 
often oblong-lanceolate; raceme terminal and solitary or with several from 
the upper axils; petals narrowly obovate or oblanceolate, the blade scarcely 
narrowed into a claw, about 3 lines long, twice or nearly twice as long as 
the yellow sepals; pods 1% in. long.—Along streams in the hills or mts., 300 
to 9500 ft.: Coast Ranges; Sierra Nevada from Calaveras Co. to Tulare Co.; 
s. to S. Cal.; n. to Wash., e. to the Atlantic; Eur. 

10. RADICULA Hill 

Nearly or quite glabrous herbs, sometimes growing in water, mostly in 
wet places. Leaves toothed or pinnatifid or pinnately divided. Flowers 
small, white or yellow. Sepals spreading in anthesis. Petals scarcely clawed. 
Stigma capitate, nearly sessile. Pod linear or oblong, terete or nearly so, 
valves mostly 1-nerved. Seeds minute, in 2 rows; cotyledons accumbent. 
(Diminutive of Latin, radix, radish.) 

Flowers white; petals distinctly clawed, nearly twice the length of the sepals; perennial. . 
1. R. nasturtium-aquaticuvi. 

Flowers yellow; petals scarcely clawed, little longer than the sepals. 
Pods linear, curved upward; annual.2. R. curvisiliqua. 
Pods oblong, turgid, straight. 

Low diffuse plants; perennial.3. R. sinuata. 
Plants erect, tall; biennial.4. R. palustris. 

1. R. nasturtium-aquaticum (L.) Britt. & Rendle. Water Cress. Stems 
ascending or prostrate at base and rooting at the nodes; herbage glabrous; 
leaflets or segments 3 to 9, ovate or nearly round, the terminal always the 
largest, or the lowest leaves without lateral leaflets; flowers white, 2 to 2% 
lines broad; petals nearly twice the length of the sepals; pods divaricately 
spreading, y> to 1 in. long, the pedicels % to as long.—Abundant in slow- 
flowing creeks (especially where not bordered by trees) and about springs 
in the mts.; nat. from Eur. 

2. R. curvisiliqua (Hook.) Greene. Western Yellow Cress. Fig. 415. 
Stems several to many from the base, diffuse (rarely erect), 3 to 7 in. long 
(rarely to 1 or l1/? ft. long) ; leaves pinnatifid or pinnately parted (the seg¬ 
ments varying from linear and commonly entire to oblong or ovate and 
either entire, toothed or pinnatifid), mostly % to 2 in. long, or the lowest 
or basal often 3 to 12 in. long; pods linear, terete, more or less curved, 2*4 
to 7 lines long, the pedicels y> to iy> lines long.—Frequent in stream beds, 
margins of pools and marshy places throughout Cal., 10 to 7500 ft.; n. to 
B. C., e. to Wyo., s. to L. Cal. Exceedingly variable in foliage. 

3. R. sinuata (Nutt.) Greene. Stems decumbent or prostrate, branching, 
pale green, puberulent, 4 to 6 in. long; leaves more or less narrowly oblong 
or oblanceolate, usually deeply sinuately and regularly pinnately parted, 
the segments subequal, oblong to deltoid, entire or coarsely toothed; pods 
ovate to oblong, rounded at apex or pointed, iy> to 21/> lines iong, on pedicels 
1V2 to 2 lines long, style usually y> to % line long.—Montane, 5000 to 6000 
ft.: San Bernardino Mts.; Sierra Nevada; n. to Saskat., e. to Ark. Var 
truncata Jepson n. var. Habit and leaves similar to the species; pods 
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oblong, 1% to 1% lines long, trun¬ 
cate, the style very short. — San 
Gabriel Mts. (Crystal Lake, Peirson 
2450, type). Var. Integra Jepson n. 
var. Leaves narrowly obovate to 
broadly oblong, not lobed, sparingly 
dentate or subentire; pods oblong- 
ovate, turgid, 1 % to 2 lines long, on 
pedicels % line long.—Montane, 6000 
to 10,200 ft., ranges e. of the Sierra 
Nevada from Inyo Co. (Silver Canon, 
White Mts., Jepson 7354, type) to 
Modoc Co. 

4. R. palustris Moench. Marsh 

Cress. Biennial; stem erect, simple 
or mostly branched above, 2 to 5 ft. 
high, usually glabrous; leaves 
broadly oblanceolate or narrowly 
oblong in outline, coarsely toothed 
or, if deeply pinnatifid, mostly on the 
lower part of the blade, the lobes 
often irregularly dentate; pods ob¬ 
long, turgid, 2 to 3 lines long, obtuse, 
the pedicels nearly as long; style % 
to % line long.—Marshy places near 
streams, widely distributed in Cal., 
but not common; n. to B. C., e. to the 
Atlantic; Eur., Asia. 

11. CARD AMINE L. Bitter Cress 

Ours erect herbs with leafy stems. Leaves pinnate, the basal in a rosette. 
Flowers white or pinkish. Very near Dentaria and scarcely separable, but 
the flowers smaller (in ours 1 to 3 lines long) and pods narrower. (Ancient 
Greek name of some species of cress.) 

Leaves simple, undivided; petals 2 to 3 lines long; perennials. 
Stems many from an ascending, much-branched caudex; flowers white or pinkish; 

dwarf plants.1. G. bellidifolia 
Stem simple or branched above, from a running rootstock; flowers white; plants 1 tc 

2 ft. high.2. C. lyallii 
Leaves, at least the cauline. with 3 to many pinnate leaflets; flowers white. 

Some basal leaves simple, the cauline 3 to 5-foliolate; petals 2 V2 to 3 lines long 
perennial.3. C. breweri 

Basal leaves pinnate. 
Flowers rather large; petals 2% to 3 lines long; perennial.4. C. gambelii. 
Flowers smaller; petals 1 to 2 lines long; annuals or biennials. 

Leaflets mostly roundish; capsules 8 to 20-seeded.5. G. oligosperma. 
Leaflets mostly oblong or linear; capsules 20 to 30-seeded. 

6. G. pennsylvanica. 

1. C. bellidifolia L. Scape-like peduncles and leaves caespitose on the 
branched root-crown, the plants 2 to 6 in. high; herbage glabrous; leaves 
ovate or elliptic, 3 to 9 lines long, on slender petioles 2 to 3 times as long; 
flowers few; pods erect, 10 to 15 lines long.—High peaks of n. Cal., 7000 to 
8000 ft.: Lassen Peak; Mt. Shasta; Medicine Lake; n. to Alas., e. to N. Eng.; 
Eur., Asia. 

2. C. lyallii Wats. Stem erect from a rootstock, simple or branched, 10 to 
15 in. high; herbage glabrous; leaves all simple, 6 to 8, reniform to cordate, 
subentire or shallowly sinuate, 1 to 2% in. broad; pods erect on spreading 
pedicels % to 1% in. long; style very short.—Montane, 5500 to 6000 ft.: 
Placer Co. to Siskiyou Co.; n. to Ore., e. to northern Nev. June-July. 

3. C. breweri Wats. Stems from a slender rootstock, erect or decumbent 
at base, 7 to 16 in. high; herbage glabrous or nearly so; leaves 3 (or to 7)- 
foliolate, or the basal mostly simple; terminal leaflet usually round-cordate, 
entire to shallowly lobed; lateral leaflets usually smaller and rounded, the 

415. Radicula curvisiliqua Greene; a, habit 
x V2 ; b, fl. x 4; c, pod x 2. 
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upper more oblong or lanceolate; pods 8 to 13 lines long, y2 to % line wide, 
ascending or erect on pedicels 4 to 7 lines long; style almost none.—Mon¬ 
tane, 4000 to 8500 ft.: Sierra Nevada from Tulare Co. to Modoc Co.; and 
near sea-level at Humboldt Bay; n. to Wash., e. to Wyo. 

4. C. gambelii Wats. Stems rather stout, 2 to 4 ft. long, decumbent and 
rooting at base; herbage glabrous or sparingly soft-villous; leaflets 4 to 6 
pairs, broadly ovate to narrowly oblong, cuneate at base, acute, 1 or 2-toothed 
on each side, 4 to 9 lines long; raceme very dense, becoming elongated; pods 
9 to 10 lines long, on divaricate pedicels nearly as long; style slender, 1 line 
long.-—Swamps, cismontane s. Cal., 1000 to 3000 ft., from Santa Barbara Co. 
to San Diego Co.; s. to Mex. 

5. C. oligosperma Nutt. Stems branched from the base or simple, 3 to 14 
in. high; herbage hispidulous or glabrous; leaves pinnate (the basal in a 
rosette), y2 to 1y2 in. long (including the petiole); leaflets 5 to 11, little 
unequal, with a notch in each side toward the apex, 1 to 4 lines long, petiolu- 
late; petals much surpassing the sepals; pods 6 to 9 (or 12) lines long; 
valves separating while still green-herbaceous; pedicels 1 to 2 lines long, 
little accrescent in fruit.—Under oaks and other trees in openly wooded 
country, 20 to 700 ft.: Coast Ranges from Monterey Co. to Humboldt Co.; 
n. to B. C. 

6. C. pennsylvanica Muhl. Annual or biennial; stems simple or branched, 
8 to 20 in. high; herbage glabrous or nearly so; leaflets 7 to 13, mostly 
oblong or linear, but those of the lowest leaves suborbicular, mostly sessile; 
pods suberect, on spreading pedicels 3 to 6 lines long.—Moist places, chiefly 
in the shade, 3000 to 4000 ft.: e. Nevada Co.; n. to Alaska, e. to the Atlantic. 

12. DENTARIA L. Toothwort 

Glabrous perennials. Stems and one or two long-petioled basal leaves from 
tuberous rootstocks, the stems rarely branched and sparingly leafy. Flowers 
in a raceme, large, white or rose-tinted. Sepals equal at base, erect or nearly 
so. Petals with slender claws and ovate spreading limb, much longer than 
the sepals. Pod linear, flattened, parallel to the partition, stout, attenuate 
above into the slender style, the valves and partitions not nerved; seeds 
wingless. (Latin, dens, a tooth, the rootstocks toothed in some species.) 

Style 1 to 3 lines long. 
Cauline leaves more or less scattered along stem, compound or simple; flowers in a 

raceme...1. D. integrifolia. 
Cauline leaves simple, approximate beneath the corymbose raceme. . .2. D. corymbosa. 

Style 5 lines long.3. D. macrocarpa. 

1. D. integrifolia Nutt. Milk-maids. Stems mostly one from the root- 
stock, erect, 6 to 21 in. high, the herbage rather fleshy; leaves thickish, the 
leaves or leaflets entire; basal leaves simple or trifoliolate, the leaves or 
leaflets orbicular, ovate or reniform, y> to 2% in. long; cauline 3 or 5-folio- 
late, the leaflets orbicular to lanceolate or linear; raceme mostly single; 
corolla white, 6 lines broad; sepals green or dull red; pods flattened, 1 to i y2 
in. long, terminating in a stout style 1 y2 to 2 lines long.—Valley floors or 
wet hillsides, always in open situations, 50 to 500 ft.: Coast Ranges from 
Monterey Co. to Marin Co., often whitening low moist fields in Mar.-Apr. 
Var. californica (Nutt.) Jepson. Leaves larger (1 to 2% in. long) and 
thinner, more commonly denticulate, sometimes pale purple beneath; flowers 
white or pale rose-color.—Shady banks or rich woods or thickets, 200 to 8700 
ft., common in the hill country throughout cismontane Cal. (D. californica 
Nutt.) Var. tracyi Jepson n. var. Leaves a very dense deep purple beneath, 
the basal smaller than in var. californica; flowers deep rose-pink, slightly 
smaller.—Woods, Van Duzen River, Humboldt Co. (Blue Slide, Tracy 5426, 
type). Var. cardiophAlla Jepson n. comb. Leaves all undivided.—Vaca 
Mts.; Plumas Co. (Syn. FI. 1:155). (Cardamine cardiophylla Greene.) Var. 
pachystigma Wats. Raceme sessile or nearly so.—Plumas Co. 

2. D. corymbosa Jepson n. sp. Plants 5 to 8 in. high; herbage glabrous: 
leaves all simple, mostly orbicular in outline, coarsely dentate or sometimes 
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lobed, especially at apex, 1 to 1% in. long; basal leaves round-cordate; 
cauline leaves mostly 2 or 3, approximate on upper part of stem; fruiting 
raceme corymbose, the lower pedicels 1 to 1% in. long; pods 1 to 1% in. long, 
not including the (2 to 3 lines long) style.—High peaks of the inner North 
Coast Ranges, 6500 to 7000 ft., from Yollo Bolly Mts. to n. Lake Co. Flowers 
unknown. (South Yollo Bolly, Jepson, type.) 

3. D. macrocarpa Nutt. Similar to no. 1; style 5 lines long.—Plumas Co. 
to Del. Norte Co.; n. to Ore. 

13. SMELOWSKIA C. A. Mey. 

Low caespitose perennials with stellate-pubescent herbage. Leaves deeply 
pinnatifid or bipinnatifid. Flowers in racemes, small, white, yellowish or 
purplish-tinged. Anthers slightly sagittate at base. Pods oblong-lanceolate or 
lanceolate, more or less obcompressed, the valves strongly keeled; style 
short. (Timotheus Smielowski, Russian botanist, 19th century.) 

Herbage densely whitish-pubescent; leaf segments soft, obtuse; pods somewhat obcom¬ 
pressed but subteretish.1. S. calycina. 

Herbage greenish, thinly pubescent; leaf segments rigid, acute; pods obcompressed, dis¬ 
tinctly though not strongly flattened.2. S. fremontii. 

1. S. calycina (Desv.) C. A. Mey. Plants 1^> to 4C2 in. high; herbage 
densely whitish-pubescent; leaves chiefly in a basal tuft, % to l1/^ in. long, 
pinnately divided into linear or oblong segments 2 to 3 lines long; flowers 
white with rose-color veins, 1 to 2 lines long; pods linear, 3 to 5 lines long.— 
Montane, n. Sierra Nevada (Lassen Peak, se. Shasta Co.); e. to Col., n. to 
Alas.; Siberia. 

2. S. fremontii Wats. Stems erect, tufted on the root-crown, 2 to 5y2 
in. high; herbage greenish, thinly pubescent; leaves 1 to 1% in. long, divided 
into linear-subulate segments 3 lines long; flowers white or lemon-yellow; 
pods linear-oblong, 2y2 to 5 lines long.—Hills and mountain valleys east of 
the Sierra Nevada crest from Plumas Co. to Modoc Co.; n. to Ore. 

14. ARABIS L. Rock Cress 

Ours erect and often tall annuals or biennials, or caespitose perennials. 
Flowers rose-purple, white or yellowish white. Sepals greenish or purplish, 
erect and equal, or the lateral pair slightly saccate at base. Petals obovate 
or spatulate, with narrow claw and flat blade, commonly much exceeding 
the sepals. Pods flattened parallel to the partition, the valves more or less 
1-nerved. Seeds more or less winged; cotyledons accumbent. (Name from 
the land Arabia.) 

A. Leaves ale pinnately parted. 

Plants decumbent, branching from base, hirsute; mainland.1. A. virginica. 
Plants erect, slender, branching above, glabrous; insular.2. A. fllifolia. 

B. Leaves entire, or toothed, or only the basal pinnately parted. 

1. Seeds nearly marginless; basal leaves broad, mostly spatulate to obovate. 

Pods semi-terete, strictly erect; herbage glaucous, glabrous except at base. . . .3. A. glabra. 
Pods flattened, ascending or divaricate; herbage not glaucous. 

Flowers greenish-white; herbage hirsute.4. A. hirsuta. 
Flowers crimson or rose-purple, showy; herbage commonly glabrous but the leaves 

ciliate with forked hairs.5. A. blepharophylla. 

2. Seeds wing-margined; pods flattened or flattish. 

Cauline leaves petioled, entire, the basal ones repand.6. A. repanda. 
Cauline leaves sessile. 

Pods narrowly linear. 
Herbage glabrous or somewhat pubescent below; pods mostly ascending. 

Cauline leaves many, auriculate-clasping; biennial, or perennial with slender 
branches to the caudex.7. A. drummondii. 

Cauline leaves merely sessile; perennial with very stout caudex. 
8. A cognata. 

Herbage pubescent; pods spreading or reflexed. 
Pods glabrous; flowers 3 to 4 lines long; cauline leaves entire or merely 

toothed. 
Caudex simple or with few branches, rarely woody.9. A. holboellii 
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Caudex with branches several to many, woody. 
Plants 2 to 7 in. high. 

Pedicels glabrous; high Sierra Nevada.10. A. lemmonii. 
Pedicels pubescent; Coast Range peaks.11. A. breweri. 

Plants 7 to 18 in. high. 
Basal leaves obovate to broadly oblanceolate, repand-dentate. . 

12. A. gracilipes. 
Basal leaves linear to narrow-oblanceolate, entire. 

13. A. perennans. 
Pods pubescent; flowers 4 to 6 lines long; cauline leaves pinnately incised. 

14. A. subpinnatifida. 
Pods broadly linear to oblong or elliptic, flattened; leaves entire. 

Pods pendent or deflexed; plants 7 to 14 in. high. 
Herbage canescent. 

Pods linear, IV2 lines wide, pubescent; stigma sessile. . .15. A. pulchra. 
Pods oblong, rounded at each end, bi in. wide, glabrous; stigma y3 

line long.16. A. glaucovalvula. 
Herbage glabrous; style % line long.17. A. suffrutescens. 

Pods erect; plants 1 to 7 (or rarely 12) in. high. 
Style % to Vs line long or stigma sessile; herbage green. 

Basal leaves not densely crowded, about 1 in. long. .18. A. platysperma. 
Basal leaves in a very dense tuft, 3 to 6 lines long.19. A. inamoena. 

Style 2 to 2% lines long; herbage canescent.20. A. parishii 

1. A. virginica (L.) Trel. Annual or biennial, nearly glabrous; stems 
several from the base, decumbent or ascending, 7 to 15 in. high; leaves 
deeply pinnatifid with nearly uniform oblong or linear few-toothed or entire 
segments; flowers small, white; pods linear, spreading, % to 1 in. long, 
1 line broad, on pedicels 1 to 2 lines long, beaked by a short pointed style; 
valves faintly veined or obscurely 1-nerved at base; seeds in 1 row.—Lower 
San Joaquin Valley to S. Cal.; s. to L. Cal. 

2. A. filifolia Greene. Delicate annual; stem erect, slender, branching 
above, 8 to 12 in. high; herbage glabrous, somewhat glaucous; leaves pin¬ 
nately divided with filiform lobes, % to 1 in. long; flowers roseate or purple; 
petals roundish-obovate, narrowed to a claw, 2V? to 3 lines long, about twice 
as long as the sepals; pods ascending or somewhat spreading, almost filiform- 
linear, acute, 1^4 to 1% in. long; seeds in one row.—Santa Cruz Isl. 

3. A. glabra (L.) Bernh. Tower Mustard. Stems bluish green, erect, 
simple (very rarely branched), 2 to 4 ft. high from a biennial root; herbage 
glaucous and glabrous but often hispidulous at base; basal leaves broadly 
spatulate to narrow-obovate, coarsely dentate or merely denticulate, 1% to 
414 in. long, soon withering; cauline leaves ovate to lanceolate, entire, clasp¬ 
ing by a sagittate base; petals dull white, 2 to 3 lines long, little exceeding 
the sepals; pods strictly erect or even appressed to the stem, straight, 3 to 4 
in. long, % to % line wide, on pedicels 3 to 5 lines long; seeds in 2 rows, 
narrowly winged or wingless.—Foothills and nits., 100 to 4700 ft.: Coast 
Ranges, Sierra Nevada, and cismontane S. Cal., widely distributed and not 
rare, but the plants commonly solitary; n. to Can., and e. to N. Eng.; Eur., 
Asia, Aust. Apr. 

4. A. hirsuta Scop. Hairy Rock Cress. Biennial; stems erect, simple or 
strictly branched, 1 to 3 ft. high; herbage deep green, rather sparsely hirsute; 
leaves entire or sparingly dentate, the basal oblanceolate to elliptic oblong 
on short petioles, winged, 1 to 3 in. long, the cauline oblong to lanceolate, 
sessile by a subcordate base; petals white, 2 to 4 lines long; pods linear- 
filiform, 1 % to 2 in. long, % to % line wide, erect, on slender pedicels 2 to 5 
lines long; valves faintly nerved below the middle and more or less veined; 
style scarcely any; seeds in one row, suborbicular, very narrowly margined.— 
Widely scattered in Cal., but rare; e. to Ga., n. to Alas.; Eur., Asia. 

5. ' A. blepharophylla H. & A. Rose Cress. Stems few or several from the 
crown of a perennial root, 4 to 12 in. high; herbage deep green, most com¬ 
monly glabrous; leaves dentate or entire, ciliate with forked hairs, the basal 
broadly spatulate to obovate, obtuse, the few cauline oblong, sessile; 
flowers large and fragrant; sepals often colored, broad, 2 to 3 lines long, one 
pair more or less saccate at base and broader than the other pair; petals 
rose-purple, 5 to 7 lines long; pods erect or ascending, nearly straight, 1 to 
1V2 in. long, 1 line wide; valves veined, 1-nerved; seeds in 1 row.—Rocky 
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hillsides and ridges near the sea: Marin Co. to Monterey Co. Mar.-Apr. 
Var. macd6naldiana Jepson n. comb. Stems 3 to 5 in. high; herbage glabrous; 
petals oblanceolate, truncate, 4 lines long; stamens with broad filaments 
the upper and lower pairs exceeding the sepals, the lateral pair much shorter 
—Nw. Mendocino Co. (A. macdonaldiana Eastw.) 

6. A. repanda Wats. Stem from a biennial root, 1% to 1% (or 2% ft. 
high, branching above the base; herbage stellate-pubescent, or the hairs at 
base simple and longer; leaves (the basal ones somewhat rosulate) obovate 
to oblanceolate, repandly few-toothed or nearly entire, 2 to 4% in. long; 
flowers dull white, small; sepal pairs unequal in breadth; petals narrow, 
approximate, 2 to 3 lines long, a little exceeding the sepals; pods recurved- 
spreading, 1-nerved at base, 2% to 3% in. long; pedicels 1 to 2 lines long; 
seeds in one row, elliptical, broadly winged.—Montane, 6000 to 8500 ft.: 
Sierra Nevada from Mariposa Co. to Tulare Co., thence w. to the San Emigdio 
Range and s. to the San Gabriel and San Jacinto mountains. 

7. A. drummondii Gray. Stems erect, stout, leafy, mostly simple, 1 to 2 
ft. high, one to several from a biennial root, or sometimes a shortly branched 
caudex; basal leaves oblanceolate, entire, mostly glabrous, with ciliate mar¬ 
gins, x/2 to 1 x/4 in. long; cauline leaves glabrous; petals white to rose-color, 
3 to 4 lines long; pods erect, crowded, 1x/2 to 2x/2 in. long, 1 line wide; 
seeds narrowly winged, 1 line long.—Sierra Nevada from Fresno Co. to 
Siskiyou Co.; e. to Rocky Mts., n. to Can. Passes by intergrades into var 
lyallii Jepson n. comb. Perennial; stems slender, x/2 to 3 (or sometimes 12) 
in. high, many from the slender branches of a loosely branched caudex; basal 
leaves 3 to 6 (or 10) lines long; petals lx/2 to 3 lines long; pods shorter and 
narrower.—Montane, 9600 to 11,600 ft.: frequent in the Sierra Nevada from 
Tulare Co. to Modoc Co.; n. to B. C., e. to Mont, and Utah. (A. lyallii Wats.) 

8. A. cognata Jepson n. sp. Stems slender, one to many, 2 to 4 in. high, 
arising from the crown of a very stout and densely scaly caudex; herbage 
glabrous; basal leaves crowded, oblanceolate, % to 1 in. long, 2 to 3 lines wide; 
tapering gradually to a slender petiole as long or 
longer than the blade; cauline leaves obovate, 
sessile; flowers rose-purple, 3% lines long; fruit¬ 
ing pedicels slender, 3 to 7 lines long; pods divari¬ 
cately spreading, % to 1% in. long, 1 line wide; 
seeds winged at apex, y2 line long.—Montane, 5700 
to 7800 ft.: Sierra Nevada from Mariposa Co. to 
Plumas Co. (Mt. Elwell, C. M. Wilder, type). 

9. A. holboellii Hornem. Plants 9 to 12 in. high; 
herbage green, finely stellate-pubescent; flowers 
white; raceme one-sided, the pods pendulous or 
reflexed; seeds in one row, sometimes imperfectly 
in 2 rows, narrowly wing-margined.—Boreal North 
America. Var. retrofrActa Jepson n. comb. 
Biennial; stem usually solitary, erect, simple or 
branched, 7 to 12 in. high, pubescent with simple 
or forked hairs; leaves pubescent with hairs 
more or less forked to stellate; basal leaves 
oblanceolate, repand-dentate, % to lx/2 in. long, 
the cauline linear-oblong, acute, entire, x/2 to 1 
in. long; flowers purple or white, 2 to 3 lines 
long; pods linear, straight or arcuate, lx/2 to 2 in. 
long, more or less reflexed or spreading on hairy 
or rarely pubescent pedicels, seldom strictly 
secund.—Montane, 3500 to 6000 ft.: nw. Mendo¬ 
cino Co. to Siskiyou and Modoc Cos.; n. to Wash., 
e. to Ida. (A. retrofracta Graham.) Yar. 
f£ndleri Wats. Fig. 416. Biennial; stems 1 or 
several from the base, simple or branched, 2 to 3 
ft. high, pubescent below with rather coarse simple 

416. Arabis holboellii var. 
fendleri Wats.: habit x Vs. 
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or forked hairs; basal leaves oblan- 
ceolate, dentate, % to l1/^ in. long; 
cauline leaves oblongdanceolate, % 
to 1*4 in. long; flowers pink, 3 lines 
long; pods straight, or slightly 
curved, 21/* to 3% in. long, typically 
rather closely reflexed, usually 
secund on glabrous pedicels.—Mon¬ 
tane, 4000 to 9000 ft.: Sierra 
Nevada from Siskiyou Co. to Tulare 
Co.; White Mts.; San Gabriel Mts.; 
San Bernardino Mts.; thence e. to 
N. Mex. Var. secunda Jepson n. 
comb. Biennial or perennial; stems 
simple, several from the base or 
solitary, branched above, 8 to 18 
in. high; herbage densely pubescent 
below, scantily pubescent above; 
leaves 1 to l1/^ in. long, the basal 
petioled, oblanceolate, repand- 
toothed, the cauline sagittate-clasp¬ 
ing, oblong-linear, repand or entire; 
flowers white, 3^ lines long, becom¬ 
ing pendent on pubescent pedicels; 

pods narrow, secund, deflexed, IV2 to 
2Jb in. long.—N. Humboldt Co. and 
w. Siskiyou Co.; n. to Wash. (A. 

secunda Howell.) Yar. arcuata Jepson n. comb. Fig. 417. Stems 
usually simple and erect, 1 to 2y2 ft. high from a perennial caudex; 
herbage stellate-pubescent throughout; basal leaves, linear-oblanceolate, 
mostly acute, entire or repand-dentate, 1 to 1% or 2% in. long, the 
petioles often ciliate; cauline 
leaves linear to lanceolate, 
mostly entire; flowers 3 to 3% 
lines long, mostly dark red; 
pods curved or nearly straight, 
2 to 3% in. long, % to l1/*) lines 
wide, acute, spreading or de¬ 
flexed on divaricate pubescent 
or pilose pedicels 2 to 5 lines 
long.—Mountains, 2500 to 6000 
ft.: South Coast Ranges; Sierra 
Nevada from Yosemite to 
Tulare Co.; cismontane S. Cal.; 
s. to L. Cal. (A. arcuata 
Gray.) 

10. A. lemmonii Wats. Stems 
few to many from a branched 
perennial crown, 3 to 9 in. 
high; herbage pubescent, occa¬ 
sionally glabrous above; lower 
leaves spatulate to oblanceo¬ 
late, petioled, 3 to 6 or 8 lines 
long, covered with a fine but 
dense whitish felt, the hairs 
short with the several branches 
rebranched; flowers light 
purple, 2 to 3 lines long; pods 
glabrous, straight or nearly so, 
1 to IY2 in. long? widely 

417. Arabis holboellii Hornem. var. arcuata 
Jepson; habit x %. 

418. Arabis breweri Wats., habit x Ys, 
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spreading or recurved; pedicels glabrous, seeds narrowly winged, in one 
row.—Eocky places, 8500 to 11,000 ft.: White Mts.; Sierra Nevada from 
Tulare and Inyo Cos. to Shasta Co.; n. to B. C., e. to Mont, and Wyo. It is 
very near A. breweri in habit and character, but the stems are more slender 
and the leaves grayer. 

11. A. breweri Wats. Brewer Eock Cress. Fig. 418. Stems many from 
the much branched crown of a stout woody root, 2 to 6 in. high; herbage 
pubescent, the hairs seldom more than 3-forked; lower leaves broadly 
spatulate, entire, or rarely with 1 or 2 teeth, 3 to 10 lines long, the petioles 
ciliate; upper leaves lanceolate to oblong, sessile by a subcordate base or 
obtusely auriculate; flowers bright red-purple or nearly white, 3 to 4 lines 
long, the pedicels and purplish calyx more or less pubescent; pods spread¬ 
ing and arcuate, glabrous, l1/? to 21/4 in. long, 1 line broad; seeds orbicular, 
narrowly winged, in one row or nearly so.—Eocky summits of mountain 
peaks in the Coast Eanges from Siskiyou Co. to Santa Clara Co. 

12. A. gracilipes Greene. Stems 2 to several, 7 to 14 (or 16) in. high, 
from the loosely branched crown of a perennial root, hairy-pubescent below, 
glabrous above; basal leaves loose, obovate, long-petioled, repand-dentate, 
thinly pubescent with 3 to 4-branched hairs, 1 to l1/? in. long; later leaves 
oblanceolate or the upper cauline oblong to lanceolate, sessile; sepals very 
thinly pubescent with 3 to 4-branched hairs or almost glabrous; petals 
narrow with purple blade; pods glabrous, 1% to 2% in. long, spreading on 
very slender glabrous pedicels x/± to 1 in. long; seeds in one row.—Mts. of 
the Colorado and Mohave deserts, n. to Inyo Co., e. to Ariz. (A. arcuata 
var. longipes Wats.) 

13. A. perennans Wats. Stems several, erect from a usually branching 
and somewhat woody root-crown, 1 to l1/^ ft. high; herbage stellate-canes- 
cent, or stellate-puberulent and greenish, or glabrous above; basal leaves 
narrow-oblanceolate, 1 to 2 in. long, the petioles sometimes ciliate; cauline 
leaves linear to lanceolate; raceme rather loose; flowers reddish or pale, 
2 to 3 lines long; calyx and pedicels stellate-pubescent to glabrous; pods 
glabrous, rarely thinly puberulent, straight or nearly so, 1 to 4 in. long, 1 
line wide, widely spreading or recurved on pedicels 2 to 6 lines long; stigma 
small, sessile; seeds in 2 rows, orbicular, very narrowly margined.—Moun¬ 
tain ranges in and bordering the Colorado and Mohave deserts, n. to Inyo 
Co.; e. to Utah and Ariz. 

14. A. subpinnatifida Wats. Stems simple, 1 or few from a biennial or 
perennial root, 8 to 12 in. high; herbage (especially the leaves) canescent or 
almost silvery; basal leaves tufted, very narrowly linear-oblanceolate, entire 
or toothed, petioled, 1 to 2 in. long, the cauline lanceolate, unequally or 
saliently incised, sometimes merely toothed, or the uppermost entire; flowers 
rose-color or white, 5 to 7 lines long; pods pubescent, slightly curved, 2 to 3 
(or 5) in. long, 1 to 1 x/o lines wide, attenuate to a short style, and pendent 
upon recurved or spreading puberulent or hairy pedicels 2 to 5 lines long; 
seeds in 1 row, as broad as the partition, winged.—Mts. of Siskiyou Co.; 
sw. Ore. to n. Nev. Var. beckwIthii Jepson n. comb. Stouter; leaves less 
strongly toothed or entire.—E. slope Sierra Nevada, Siskiyou and Modoc 
Cos. s. to Inyo Co. It approaches A. pulchra. (A. beckwithii Wats.) 

15. A. pulchra Jones. Stems erect, leafy, 12 to 15 in. high, few or sever?-1 
from a branching woody crown; herbage stellate-canescent throughout oi 
glabrate; lower leaves narrowly oblanceolate and petioled, 1 to 2 in. long, 
the upper linear-lanceolate, sessile; raceme rather dense; flowers usually 
large, soon spreading or reflexed; petals 4 to 6 lines long, rose-color, about 
twice as long as the pubescent sepals; pods pendent, finely pubescent, 1% 
to 2% in. long, IJ2 lines wide, on pedicels 1 to 6 lines long; stigma sessile; 
valves 1-nerved, veined; seeds small, in 2 rows, orbicular, winged.—Mts. 
and higher slopes on the borders of the Mohave and Colorado deserts; 
e. to Col. 
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16. A. glaucovalvula Jones. Fig. 419. 
Stems several from a branching woody 
crown, branched above, 7 to 14 in. high; 
herbage canescent; leaves mostly basal, 
oblanceolate, petioled, 1 to 2 in. long, 
the cauline few, linear to lanceolate, re¬ 
duced and sessile; flowers rather large, 
purple, in one-sided racemes; sepals ovate, 
woolly-pubescent with scarious margins; 
pods deflexed, glabrous, glaucous, narrow- 
oblong, rounded at each end, 1-nerved and 
veiny, 144 to 1% in. long, % in. wide, on 
pedicels 2 to 4 lines long; style stout and 
rather prominent; seeds in 2 rows with 
broad membranous wings, 2 lines broad.— 
Gravelly mesas, 2200 to 5000 ft.: Inyo Co.; 
e. Mohave Desert. 

17. A. suffrutescens Wats. Stems sev¬ 
eral, 7 to 14 in. high, from a branching 
woody caudex; herbage glabrous, or the 
basal leaves sparsely ciliate; basal leaves 
oblanceolate, cauline lanceolate, the lower 
scarcely auriculate; flowers few, 3 lines 
long, purplish; pods l1/* to 2 in. long, 1% 
to 3 lines broad, pendulous on pedicels 4 
to 9 lines long; valves 1-nerved, veined; 
seeds in 2 rows.—Dry or stony situations, 
e. and n. of the Sierra Nevada crest 
from Placer Co. to Siskiyou Co.; rarely 

collected in Cal.; n. to Wash 

419. Arabis glaucovalvula Jones; 
a, habit x % ; b, seed x 114. 

behind x 3 ; e, dehiscent pod x x/z ; 
/, seed x 3. 

18. A. platysperma Gray. Fig. 420. 
Stems erect or ascending from a slender 
branching rootstock, 21/4 to 12 in. high; 
herbage glaucous, finely pubescent or 
liispidulous or glabrous; basal leaves 
oblanceolate, narrowed to a short 
petiole, % to 1% in. long, the upper 
oblong- to linear-lanceolate, sessile; 
petals at first white, changing to rose- 
color, 2 to 3 lines long, the sepals *4 to 
nearly as long, glabrous or hispid 
towards apex; pods erect or a little 
spreading, 1 to 2 in. long, 1 y2 to 2 lines 
broad, tipped with a short stout style; 
valves distinctly veined, 1-nerved 
toward the base; seeds in 1 row, orbic¬ 
ular, winged all around (or nearly so) 
with a broad scarious membrane.—High 
montane slopes, 7000 to 13,000 ft.: 
inner North Coast Ranges; Sierra 
Nevada; San Gabriel Mts.; San Jacinto 
Mts. June. Var. howellii Jepson n. 
comb. Seeds in 2 rows.—Siskiyou Mts. 
(s. Ore.); White Mts. (Arabis howellii 
Wats.) 

19. A. inamoena Greene. Stems scape¬ 
like, arising from the dense basal leaf 
rosettes of the branched caudex, 1 to 
144* in. high; leaves narrowly oblance¬ 
olate, 2 to 5 lines long, about % line 
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wide, hispid, persistent for 1 to 3 years in dense whorls below the leaves of 
the season; pods similar to no. 18.—Whitney plateau, s. Sierra Nevada, 
8500 to 10,000 ft. 

20. A. parishii Wats. Stems slender, simple, erect, 1 to 5 in. high, several 
to many from the densely tufted crown of a simple or branched caudex; 
herbage finely stellate-pubescent; basal leaves numerous, linear-oblanceolate, 
entire, 2 to 5 (or 7) lines long, the cauline few and linear, or none; petals 
rose-color, 3 to 4 lines long, twice as long as the purplish sepals; pods 
glabrous, 7 to 9 lines long, 1 to 1% lines wide, ascending on pedicels 2 to 3 
lines long; style filiform, 2 to 21/4 lines long; valves 1-nerved and veined; 
seeds in 1 row, elliptical, narrowly winged.—San Bernardino Mts., 6500 to 
9800 ft. 

15. ERYSIMUM L. Wall Flower 

Erect stoutish biennials or perennials, simple or with few branches. Leaves 
narrow, entire or dentate. Flowers large, orange to light yellow. Sepals 
narrow, equal at base or the lateral saccate. Petals with slender claws and 
obovate blades. Pods linear, flattened, with 1-nerved valves, or quadran¬ 
gular. Seeds in 1 row, numerous, not margined. (Greek name of a garden 
plant.) 

Stems simple above the base. 
Flowers cream-color or yellowish; pods flattened parallel to the partition; littoral. 

1. E. capitatnm. 
Flowers orange; pods 4-sided; montane.2. E. asperum. 

Stems profusely branched from the base; flowers yellow; pods 4-sided; insular. 
3. E. insulare. 

1. E. capitatum (Dougl.) Greene. Biennial; stems stout, erect, y> to iy2 

ft. high, leafy; herbage puberulent; leaves narrowly oblong, gradually con¬ 
tracted to a petiole, entire or repand-dentate, 1 to 3 in. long; flowers cream- 
color to yellowish, rarely white, at first sub-capitate, the axis elongating in 
fruit and becoming a raceme; pods spreading or divaricate, iy2 to 3^2 in- 
long, iy2 lines wide, abruptly short-pointed; valves flattish, 1-nerved; seeds 
broadly oblong to orbicular sometimes with narrow margin.—Along the coast 
from Los Angeles to Del Norte Co.; n. to Wash. 

2. E. asperum (Nutt.) DC. Western Wall Flower. Biennial or peren¬ 
nial; stems erect, simple or branching above, 1 to 21/A ft. high, densely leafy 
below; herbage strigulose, the hairs often stellately 3-parted; leaves narrow 
(2 to 6 lines wide and 3 to 6 in. long, or the uppermost shorter), entire or 
sharply dentate, the lower slender-petioled; flowers orange, 8 to 10 lines in 
diameter; pods 4-sided, ascending or widely spreading, commonly 3 to 4 in. 
long, 1 line wide; seeds oblong, turgid, often slightly winged at one end.— 
Common on rocky hills and mountains throughout Cal. Mar.-Apr. Var. 
per^nne Wats. Perennial; stems more slender, often tufted, 5 to 15 in. high; 
flowers lemon-yellow; pods thinner, flattened, tapering at apex.—Subalpine, 
8000 to 12,000 ft., Sierra Nevada from Mariposa Co. to Tulare Co. 

3. E. insulare Greene. Stem stout, profusely branched, woody at base; 
leaves long linear, crowded, attenuate and often recurved at the tip, iy2 to 
214 in. long; raceme short; seeds not margined.—Sandy slopes, San Miguel 
and Santa Rosa islands. 

E. repAndum L. Annual, branched above; leaves linear-lanceolate, repand- 
dentate; flowers yellow, 2 to 3 lines long; pods 4-sided, 2y2 in. long, rigid, 
horizontal, spine-like.—Introd. from Eur.; troublesome in alfalfa fields in 
Modoc Co., becoming a tumbleweed; sometimes miscalled Russian Thistle. 

E. cheriAnthoides L. Erect, branching above; leaves lanceolate, entire or 
slightly dentate, short-petioled; flowers pale yellow, 2 lines long; pods 4-sided, 
% to 1 in. long, ascending on slender spreading pedicels 4 lines long.— 
Adventive along railroad, Placer Co.; introd. from Eur. 

16. MATTHiOLA R. Br. 

Stout stellate-tomentose herbs with oblong or linear leaves. Flowers 
usually purple, sweet-scented; petals with long claws and broad showy blades. 
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Pod large, linear, nearly terete or compressed; stigmas thickened or horned 
at the back. (Peter Andrew Matthioli, 1500-1577, Italian physician and 
celebrated botanist.) 

1. M. incana (L.) E. Br. Garden Stock. Stems erect, branched above, 
2 ft. high; leaves entire or sinuately dentate, 4 to 7 in. long; flowers % to 
1% in. broad; pods 2y2 to 4 in. long; seeds thin, flat, circular, wing-margined. 
—Native of Eur.; naturalized along the seashore bluffs of San Diego and 
Orange Cos. 

17. PARRYA R. Br. 

Perennial herbs, with basal leaves and flowering stems borne on the crown 
of a simple or branched caudex. Flowers purple or rose-colored, the clusters 
showy. Stigma 2-lobed. Pod very strongly flattened, produced at apex into a 
prominent acute or attenuate point, the valves 1-nerved. Seeds in 2 rows, 
convex or turgid. (Capt. W. E. Parry, British navigator, who discovered the 
first-known species while on quest of the Northwest Passage.) 

Pods divaricately spreading; flowering stems 2 to 3 times as long as the leaves. 
1. P. menziesii. 

Pods ascending; flowering stems scarcely exceeding the leaves.2. P. eurycarpa. 

1. P. menziesii (Hook.) Greene. Plants 3 to 6 in. high, the flowering 
scapose stems and the leaves caespitose on a thick caudex, the caudex simple 
or with few short branches; leaves spatulate or oblanceolate, acute or obtuse, 
densely stellate-tomentose, entire, drawn down to a petiole at base, 1 to 4 in. 
long; racemes many-flowered; pods ensiform, attenuate to the short style, 
1 to 1 % in. long, glabrous, 2 to 4-seeded; pedicels 3 to 4 lines long, both the 
pedicels and the pods spreading horizontally.—Montane, 4000 to 9600 ft.: 
e. slope of the Sierra Nevada from Inyo Co. to Modoc Co., w. to Siskiyou Co., 
thence s. to Mendocino Co.; w. Nev. to Ore. Yar. glabra Jepson n. var. 
Plant entirely glabrous.—Lake City Mt., Modoc Co. (C. C. Bruce 2250, 
type). 

2. P. eurycarpa (Gray) Jepson n. comb. Plants 1 to 2 in. high, the flower¬ 
ing stems and leaves caespitose on a slender branched caudex; herbage 
stellate-pubescent; leaves oblanceolate, 4 to 6 lines long; raceme few- 
flowered; pods oblong-ovate, acute, glabrous, % to 1 in. long, 3 to 5 lines 
broad; style % line long; seeds oval, the seed-coat covered with silvery- 
white more or less crisped scales or processes.—Subalpine slides, 11,500 to 
14,300 ft.: Sierra Nevada from Tulare Co. to Tuolumne Co.; White Mts.; 
n. to Ida. (Draba eurycarpa Gray.) 

18. TROPIDOCARPUM Hook. 

Erect or diffusely spreading annuals with pubescent herbage, pinnatifid 
leaves and leafy racemes of rather small yellow flowers. Sepals concave, 
ovate-oblong, spreading. Petals cuneate-obovate. Stamens tetradynamous; 
anthers roundish. Style slender, sometimes short. Pod completely or par¬ 
tially 2-celled, or 1-celled, strongly flattened contrary to the narrow partition, 
or only the upper part flattened, or somewhat inflated; valves 2 to 4, opening 
from above; seeds in 2 to 4 rows. (Greek tropis, keel, and karpos, fruit, in 
reference to the carinate valves of the capsule.) 

Plants, when robust, with mostly straggling branches; pods 2-valved and 2-celled. 
1. T. gracile. 

Plants commonly erect; pods 4-valved and 1-celled.2. T. capparideum. 

1. T. gracile Hook. Stems erect or at last very diffuse, 5 to 14 in. long; 
leaves pinnatifid, the segments commonly linear, acutish, cleft or entire; 
leaves of the inflorescence similar but reduced; pedicels axillary, 3 to 10 
lines long, spreading; stamens very unequal; pods linear, strongly obcom- 
pressed throughout, tardily dehiscent, 1 to in. long; seeds in 2 rows.— 
Plains and low hills bordering the Great Valley; South Coast Ranges; Inyo 
Co. and s. through the Mohave Desert to San Diego Co. Var. dubium Jepson 
n. comb. Pods 1-celled below, the partition persistent in the upper third or 

fourth; otherwise like the species.—West side of the San Joaquin Valley and 
s. to coastal S. Cal. (T. dubium Dav.) 
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2. T. capparideum Greene. Stem stoutish, erect, 8 to 10 in. high, simple 
or sparingly branched; foliage as in T. gracile, the upper leaves somewhat 
more deeply parted and with longer subentire segments; pods linear-oblong, 
7 to 10 lines long, 2 lines wide, somewhat inflated, 1-celled, conspicuously 
6-nerved, tipped with a short style; valves 4, the dehiscence beginning at 
the apex; seeds in 4 rows.—Alkaline soil, Mt. Diablo range and bordering 
plains. 

19. LYROCARPA Hook. & Harv. 

Erect herbs, ours perennial, with somewhat flexuous branches and stellate- 
pubescence. Leaves toothed or runcin- 
ately pinnatifid. Sepals linear-oblong, 
sharply acute, strongly connivent. Petals 
in ours linear-elongated. Style short or 
none. Stigma rather large. Pod in ours 
fiddle-shape, flattened contrary to the 
narrow partition. (Greek lyra, a lyre, 
and karpos, fruit.) 

1. L. coulteri Hook. & Harv. Fig. 421. 
Stems several, woody at base, 1% to 2 
ft. high; flowers in a loose raceme, 
maturing slowly, sweet-scented; sepals 
stellate-tomentose, strongly connivent 
% their length, becoming distinct from 
below; petals tawny yellow, lance- 
linear, 6 to 8 lines long, tapering to a 
long, slender claw; seeds 2 to several in 
each cell, round, flat.—Western Colo¬ 
rado Desert; s. to L. Cal. and Sonora. 

20. LESQUERELLA Wats. 

Low herbs, ours stellate-pubescent 
throughout. Flowers usually yellow. 
Style slender; stigma entire or nearly 
so. Pod globose-inflated to obovate; 
cells 2 to 15-seeded; seeds flattened; 
cotyledons accumbent. (Leo Lesque- 
reux, distinguished American paleo- 
botanist and bryologist, 1805-1889.) 

Annual; basal leaves not forming a rosette; pods globose, as if glabrous but minutely 
pubescent under a lens; style a little shorter than the pod.1. L. palmeri. 

Perennial; basal leaves in a rosette; style equaling or slightly longer than the pods; pedi¬ 
cels straight or straightish. 

Pods globose or subglobose, thinly pubescent; flowers yellow. 3 lines long. .2. L. kinr/ii. 
Pods flattened on the margins, ovate, densely pubescent; flowers deep yellow, 4 lines 
long.3. L. occidentcdis. 

1. L. palmeri Wats. Stems slender, mostly erect; leaves oblong-oblance- 
olate, narrowed to a slender petiole; pedicels ascending, horizontal or re¬ 
curved, usually sigmoid; ovules 4 to 6 in each cell; pods 1^4 lines in diameter. 
—F. Colorado and Mohave deserts; e. to Ariz., s. to L. Cal. 

2. L. kingii Wats. Stems ascending or decumbent, 2 to 7 in. long; basal 
leaves suborbicular to elliptic, entire or 1 to 3-dentate on each side, drawn 
down to petiole 1 to 1% times as long; cauline leaves oblanceolate; pods 
2 to 3 lines in diameter, the cells 2 to 4-ovuled.—East side of the Sierra 
Nevada (or its northern crests) from Inyo Co. to Modoc Co., 5000 to 
11,500 ft. 

3. L. occidentalis Wats. Stems erect or ascending, 3 to 9 in. high, from 
the crown of a stout taproot; leaves entire, the basal orbicular to elliptic, 
varying to oblanceolate, narrowed to petioles l1/* to 2 times as long, the 
cauline spatulate; flowers 3 to 4 lines long; pods somewhat flattened, ovate, 
acutish, 2 to 4 lines long; cells 4-ovuled.—East side and north end of the 

421. Lyrocarpa coulteri Hook. & Harv.; 
a, basal leaf x V2 b, cauline leaf x % ; 

c, fl. x 1; d, fr. branchlet xx/z • 
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Sierra Nevada from Placer Co. to Siskiyou Co., thence s. to Lake Co.; 
n. to Ore. 

21. DITHYREA Harv. 

Ours an annual herb with finely pubescent herbage. Sepals stellate-tomen- 
tose, connivent above, forming a closed tube. Petals white or tinged with 
purple, conspicuous, broadly spatulate, with spreading blades and slender 
clawTs. Stamens 6; anthers linear, sagittate. Pod strongly obcompressed and 
didymous, that is notched both above and below, the lobes suborbicular, 
with a distinct cord-like margin. Style almost none, crowned by a large 
helmet-shaped stigma. (Greek, dis, two, and thureos, shield, referring to the 

flattened twin fruit.) 

1. D. californica Harv. Spectacle 

Pod. Fig. 422. Stems several from 
the base, spreading or ascending, 4 

to 10 in. or lx/i ft. high, very brittle 
at the joints; leaves thickish, ovate 
or oblong-ovate shallowly and some¬ 
what sinuately few-toothed, 1 to 3*4 
in. long, the basal on petioles nearly 
as long, the cauline nearly sessile and 
somewhat cuneate at base; racemes 
very dense; flowers sweet-scented, 4 

to 5 lines long, on pedicels scarcely 
1 line long; pods with a tomentose- 
margined border, 3 to 4 lines broad. 
—Sandy soil in the deserts: Inyo Co., 
Mohave and Colorado deserts; s. to 
Mex., e. to Nev. Yar. maritima Dav. 
Leaves mostly orbicular, sinuate to 
entire, thicker, distinctly fleshy, 
more densely canescent-tomentose; 
racemes very dense; pods more 
densely pubescent. — Coast sand 
dunes from Los Angeles Co. to San 
Luis Obispo Co. 

22. THLASPI L. 
422. Dithyrea californica Harv.; a, habit x 

y2 ; b, fr. branchlet x V2 ; c, pod x 2. Herbs with undivided leaves, the 

cauline ones auriculate-clasping. 
Flowers in ours white. Sepals short, oval, obtuse. Petals obovate or oblance- 
olate. Anthers short, oval. Pods obcompressed, in ours obcuneate, obovate 
or orbicular, the valves often winged, especially towards the apex. Seeds 
2 or several in each cell; cotyledons accumbent. (Greek thlan, to crush, on 
account of the strongly flattened pods.) 

Perennial; pod obovate; seed smooth.1. T. alpestre. 
Annual; pod orbicular; seed rugose.2. T. arvense. 

1. T. alpestre L. Fig. 423a. Stems commonly many from a branching 
perennial crown, 3 to 8 in. high; leaves mostly in a basal tuft, round-obovate 
to oblanceolate, 3 to 6 lines long, narrowed to slender petioles 1 to 2 times 
as long, the cauline ovate to oblong, sessile-auriculate; raceme rather dense; 
flowers white, 2 to 3 lines long; petals rather spreading, twice the length 
of the sepals; pods narrowly obovate or obcuneate, 3 to 4 lines long, twice 
as long as wide, retuse or truncate at apex, flattened toward the margin, 
the summit narrowly winged; style slender, !/> to nearly 1 line long.— 
Northern mts., 3800 to 4000 ft.: Humboldt, Trinity, and Siskiyou Cos., e. to 
Plumas Co. Yar. califOrnicum Jepson n. comb. Fig. 423b, c, d. Four to 12 in. 
high; raceme looser; pods truncate to retuse at apex.—N. Humboldt Co. 
(T. californicum Wats.) 
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2. T. arvense L. Penny Cress. 

Annual, erect, 8 to 14 in. high; often 
branched above; leaves x/2 to 2 in. 
long, rather remotely toothed; the 
basal spatulate, the cauline oblong, 
obtuse; flowers smaller than in T. 
alpestre and with narrower petals; 
pods orbicular, or nearly so, *4 in. 
in diameter, strongly obcompressed, 
broadly winged, the apex deeply 
notched; style very short.—Introd. 
from Eur., adventive in Modoc and 
Los Angeles Cos. Also called French 
Weed. 

Ionopsldium acaule (Desf.) Rchb. 
Annual, 2 to 2y2 in. high; stem short, 
rather densely leafy, each axil bear¬ 
ing a long naked one-fiowered pe¬ 
duncle; leaves ovate, entire, 2 lines 
long, long-petioled; pods obcom¬ 
pressed, flattened, round-ovate, 2 
lines long.—Adventive at Perndale, 
Humboldt Co.; native of Portugal. 

23. CORONOPUS Ludwig. 

423. Thlaspi alpestre 
californicum Jepson; 

raceme x % ; 

L.; a, pod x 2 ; var. 
b, habit x % ; c, fr. 
d, pod x 2. 

Prostrate heavy-scented annuals, 
with pinnatifid leaves and short 
racemes of minute greenish white 
flowers. Sepals oval, spreading. Stamens 6 or often only 4 or 2. Pod small, 
more or less didymous, flattened contrary to the narrow partition, the surface 
strongly wrinkled or tuberculate; valves falling away at maturity from the 
persistent axis as closed or nearly closed nutlets. Cotyledons incumbent. 
(Greek korono, crow, and pous, foot, because of the shape of the leaves.) 

1. C. didymus (L.) Sm. Wart Cress. Stems numerous, freely branching, 
diffuse or prostrate, 1 to 2 ft. long; leaves % to 1 in. long, pinnately parted 
into entire or sharply toothed segments; pods small, about 1 line broad, 
notched both above and below, thus appearing transversely 2-lobed or didy¬ 
mous, each lobe turgid and finely wrinkled.—South American weed, natural¬ 
ized near dwellings in n. Cal. 

C. procumbens Gilib. Swine Cress. Pods notched above, obscurely didy¬ 
mous, strongly roughened and cristate-muricate.—Adventive at San Fran¬ 
cisco; native of Eur. (C. ruelli All.) 

24. LEPIDIUM L. Pepper-grass 

Low annuals, rarely perennials, with toothed or pinnatifid leaves and very 
small bowers (Vo to 1 or 2 lines long). Petals white, rarely yellow, some¬ 
times none. Stamens 6, 4 or 2. Pod an orbicular, ovate or broadly oblong 
silicle, strongly obcompressed, and commonly notched or lobed at the more 
or less winged apex; valves acutely carinate, the cells 1-seeded. Style present 
or none. (Greek lepidion, a little scale, the pods flattened.) 

A. Style distinctly developed and persistent. 

Pods not notched at apex or indistinctly notched. 
Flowers yellow; pods orbicular.1. L. jaredi. 
Flowers white. 

Pods cordate; leaves ovate to ovate-lanceolate, denticulate, auriculate-clasping at 
base.2. L. draba. 

Pods elliptic; leaves deeply toothed or pinnatifid, petioled.3. L. montanum. 
Pods notched at apex. 

Flowers white or nearly so. 
Herbage pubescent; annual or biennial herbs. 

Pods thick, winged; upper leaves oblong, sagittate-clasping, denticulate.... 
4. L. campestre. 
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Pods thin, not winged, merely notched at apex; upper leaves cordate-clasping, 
entire.5. L. perfoliatum. 

Herbage glabrous; perennial herbs; leaves not clasping, the upper ones linear; 
desert species. 

Stems woody below; silicle obcordate.6. L. fremontii. 
Stems herbaceous; silicle oval.7. L. alyssoides. 

Flowers bright yellow; plant prostrate.8. L. flavum. 

B. Style none, the stigma sessile or subsessile; annuals. 

Pods notched but not winged. 
Pedicels terete or only slightly flattened. 

Plants prostrate or diffuse; petals none; leaves pinnatifid, the lowest bipinnatifid. 
9. L. bipinnatifidum. 

Plants erect. 
Petals none; var. californicum of.10. L. virginicum. 
Petals present. 

Cauline leaves oblanceolate, dentate, the basal sometimes pinnatifid with 
ovate-acute segments.10. L. virginicum. 

Cauline leaves pinnate or bipinnate with ovate or lanceolate segments. . 
11. L. robinsonii. 

Pedicels very much flattened. 
Herbage hirsutulose; petals minute or none; pods pubescent, at least on the 

margins.12. L. lasiocarpum. 
Herbage glabrous or sparingly pubescent; petals present; pods glabrous. 

13. L. nitidum. 
Pods winged at apex with two lobes or teeth and 

Conspicuously reticulate; dwarfs with mostly prostrate or decumbent stems; wings 
or teeth approximate or parallel and 

Nearly as long as the body.14. L. latipes. 
Very short. 15. L. dictyotum. 

With finer reticulations, the teeth divergent.16. L. oxycarpum. 

1. L. jaredi Bdg. Slender glaucous pubescent annual 4 to 8 in. high, with 
narrow lanceolate entire or somewhat toothed leaves and branched rather 
loose inflorescence; pedicels filiform, 5 lines in length; flowers yellow, a little 
over 1 line long; pods glabrous, not retuse until by incipient dehiscence.— 
Goodwin, San Luis Obispo Co.; Riverdale, Fresno Co. 

2. L. draba L. Hoary Cress. Perennial from deep-seated roots; herbage 
grayish; stems several from the ground, 12 to 16 in. high, leafy below, 
branching above and bearing a panicle of racemes; leaves large, ovate, 
sagittate-clasping at base and with scattered minute teeth on the margin; 
pods somewhat cordate, neither winged nor notched at apex.—Garden plant, 
nat. from Eur. Var. auriculatum Thell. Leaves narrow; pod elliptic, pubes¬ 
cent.—Los Angeles. 

3. L. montanum Nutt. Biennial; stem branching above or often from the 
base, 10 to 14 in. high; herbage minutely pulverulent to shortly hirsute; 
leaves pinnatifid (sometimes bipinnatifid), the segments ovate to oblong- 
elliptic or rarely linear; upper leaves toothed or rarely entire; flowers in 
dense racemes; pods elliptic, varying to ovatish or orbicular, obscurely 
notched at apex, 1 to 1^2 lines long, on spreading pedicels twice as long.— 
Mountain valleys, Siskiyou Co. (rare in Cal.); n. to Ore., e. to Col. and Tex. 

4. L. campestre R. Br. Poor-man’s Pepper. Annual or biennial; stems 
1 or several from the base, erect, 9 to 14 in. high, very leafy up to the 
inflorescence; herbage hoary-pubescent; cauline leaves oblong, mostly sagit¬ 
tate-clasping, denticulate, crowded, 1 to 3ty* in. long; basal leaves pinnately 
lobed, long-petioled; pedicels horizontally spreading, equaling or a little 
shorter than the pods; pods broadly ovate, thick, squamulose, winged all 
around, 21/> lines long; style scarcely exserted from the narrow notch at 
apex.—European species, locally established in the Lake Tahoe region. 

5. L. perfoliatum L. Diffusely branching, 1 to 2 ft. high; lower leaves 
bipinnatifid with linear lobes; upper leaves round-ovate, cordate-clasping, 
entire; pedicels spreading; pods rhombic-orbicular, minutely notched.— 
Introd. from Eur., sparingly naturalized. 

6. L. fremontii Wats. Fig. 424. Rounded low evergreen bush, the stems 
woody below, % to 2 ft. high; herbage glabrous and glaucous; leaves narrow, 
linear, acute, 1 to 2 in. long, entire or with 1 or 2 pairs of linear salient lobes 
or teeth; racemes very numerous; flowers on slender spreading pedicels; 
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petals 1 Yo to 2 lines long; pods thin, light- 
colored, shallowly obcordate with broad rounded 
lobes, rounded or often pointed at the base, 3 
lines long.-—Arid rocky slopes, abundant in the 
Mohave Desert, s. to the Colorado Desert, n. 
to Inyo Co.; e. to Col. 

7. L. alyssoides Gray. Stems several from a 
perennial base; herbage glabrous; leaves 
linear, entire, U> to 1 or 1% in. long or the 
lower ones pinnately parted into 5 to 11 oblong 
or oval entire or incised lobes about 1 line 
long; racemes dense, white-flowered; flowers 
about 1 line long; fruiting pedicels 2 to 3 lines 
long; pods oval, 1 line long.—Plains and mesas, 
e. Mohave Desert; e. to Col. and Tex. 

8. L. flavum Torr. Yellow Pepper-grass. 

Prostrate or decumbent annual, 4 to 16 in. 
broad, very brittle at the joints; herbage gla¬ 
brous, yellow-green; leaves slightly fleshy, the 
basal rosulate, oblong-oblanceolate in outline, 
regularly pinnatifid with short rounded lobes 
and narrow acute sinuses, the cauline oblance- 
olate to obovate, pinnatifid, sparingly toothed, 
or entire; racemes short and dense, subcapitate; pods glabrous, finely reticu¬ 
lated, bifid at the apex, the teeth acute, the sinus open; style half as long 

as the body of the pod.—Sandy bottoms of desert washes or 
dry pool beds: Mohave and Colorado deserts and Inyo Co.; 
Nev. to Mex. Mar.-Apr. 

9. L. bipinnatifidum Desv. Wayside Pepper-grass. Fig. 425. 
Stems 3 to 6 in. long, freely branching from the base, diffuse or 
even prostrate, the plants often closely matting the ground; 
herbage light green, puberulent or glabrate; leaves pinnatifid 
or the lowest bipinnatifid; racemes numerous, dense and rather 

425. Lepidium narrow; petals none; pods round, nearly l1/* lines long, glabrous, 
bipinnatifidum faintly reticulate, the teeth at the apex short and obtuse; 
Desv.; pod x 5. fruiting pedicels ascending, % to 1 line long.—Common in 

hard beaten soil by paths and waysides, Coast Ranges and Great Valley; 
nat. from S. Am. 

424. Lepidium fremontii 
Wats.; pod x 5. 

10. L. virginicum L. Tall Pepper-grass. Fig. 426. Stem erect, % to 2 
ft. high, simple belowT, panicuiately branching above and bearing numerous 
racemes 2 to 8 in. long, rarely with several stems from the base; herbage 
glabrous to sparingly pubescent; leaves oblanceolate, varying 
to narrow-ovate, sharply serrate (the basal sometimes pin¬ 
natifid), narrowed at base to a petiole, 1 to 3 in. long; rameal 
leaves linear, serrate only towards the apex or entire, shorter; 
petals white; stamens 2; pods orbicular or nearly so, IVj 
lines long, notched at the very narrowly winged apex; pedi¬ 
cels ll/> to 2 lines long, widely (or even horizontally) spread¬ 
ing.—Moist valleys and stream bottoms throughout Cal.; e. 
to the Atlantic, It passes into the var. pubescens Thell. 
Herbage and pods roughish pubescent.—Providence Mts. 
Var. californicum Jepson n. var. Stems usually several from 
the base; herbage puberulent to almost glabrate; petals none; 
stamens 2.—E. Cal., especially in the desert region (Barstow, 
Jepson 6623). 

11. L. robinsonii Thell. Stems branching, commonly sev¬ 
eral from the base, diffuse or ascending, 4 to 10 in. long; 
herbage pubescent; leaves once or twice pinnatifid with ovate 426' Lepidlum 
or oblong acute lobes; racemes and pods similar to L. lasio- 

virginicum L.; 
pod x 5. 
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carpum, but the latter glabrous.—Cismontane S. Cal. Perhaps only a leal 
form of L. lasiocarpum. 

12. L. lasiocarpum Nutt. Stems many from the base, decumbent or 
ascending, 3 to 6 (or 10) in. long; herbage hirsutulose or hirsute; leaves 
obovate to oblanceolate, toothed, incised or less commonly pinnatifid; racemes 
many; pedicels distinctly flattened, horizontally spreading, 1% lines long; 

sepals broadly oblong, usually purple, with thin white 
margins; petals minute or none; pods suborbicular, thin- 
margined near the apex, hispid-pubescent upon both faces 
or at least upon the edge, or sometimes (especially near 
the coast) quite glabrous.—Coast of S. Cal.; Colorado and 
Mohave deserts; Inyo Co.; e. to Tex., s. to Mex. 

13. L. nitidum Nutt. Common Pepper-grass. Tongue- 

grass. Pig. 427. Branching from or near the base, 1 to 10 
in. high, the branches mostly simple; herbage glabrous or 
sparingly pubescent; leaves % to 4 in. long, pinnatifid with 
rachis ligulate and bearing entire or laciniately toothed 
discrete lobes, the terminal lanceolate lobe often enlarged 
or prolonged; upper leaves often entire; petals white, less 
than 1 line long, obovate, without distinct claw; stamens 
6, but the 2 shorter mere rudiments; pods round with a 
narrow margin, abruptly notched at apex, 1y2 to 2 lines 
long, plane on the upper face, convex on the lower, 

glabrous and shining, often dark purple.—Common everywhere on the Cal. 
plains, low hills and in the valleys; n. to Wash. Feb.-Apr. 

nitidum Nutt.; 
pod x 5. 

14. L. latipes Hook. Dwarf Pepper-grass. Fig. 428. Stems 1 to several 
from the base, very thick and stout, 1 to 2 in. long, re- 
curved-prostrate or erect; herbage slightly pubescent; 
leaves 3 to 5 in. long, linear and entire, or pinnatifid with 
few segments, the segments remote, lanceolate or linear, 
often toothed, 3 to 7 lines long, the rachis ligulate, com¬ 
monly dilated into a terminal lanceolate lobe; racemes very 
dense, often capitate, % to 1*4 in. long; petals broadly 
spatulate, greenish, rounded at the apex, 1 line long, much 
exceeding the short sepals; pods broadly oblong or oval, 
2y2 to 3 lines long, 2 lines broad, strongly reticulated, 
sparingly pubescent or glabrous, winged at apex with two 
broad acute teeth nearly as long as the body, the sinus 
between the teeth or wings a narrow cleft.—Alkaline 
flats, beds of winter pools or balsas on the plains or in the 
valleys: Coast Ranges and Great Valley to coastal S. Cal. 
Mar.-May. 

15. L. dictyotum Gray. Fig. 429. Branches 
several or numerous from the base, decum¬ 
bent, or at length ascending, 1 to 7 in. long; 
leaves pinnate with ligulate rachis and few 
remote linear segments, or quite entire; 
herbage hirsutulose; raceme rather dense with ascending flat¬ 
tened pedicels; petals little exceeding the sepals or wanting; 
pods elliptic, finely reticulated, pubescent or glabrous, iy2 to 2 
lines long with short obtuse wings or teeth at the summit, the 
sinus narrower, linear.—Alkaline soils: Livermore and San 
Joaquin valleys to S. Cal.; Ore., Wash, and Ida. Mar.-Apr. 

16. L. oxycarpum T. & G. Fig. 430. Stems very slender, 
branched from the base, the branches elongated, erect or 
ascending, 4 to 6 in. long, bearing flowers more than half their 

429. Lepidium length; leaves narrow, linear and subentire, or pinnate with a 

dlGray^m few acu^e linear segments; sepals very unequal, caducous, y> 
pod x 5. line long; petals none; stamens 2; pods roundish, glabrate, 

428. Lepidium 
latipes Hook.; 

pod x 5. 
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finely reticulated, 1% lines long, tipped with 2 
very short and acute widely divergent teeth; 
sinus rounded but often triangular; pedicels 
widely spreading or retrocurved, very slender, 
flattened, 1 to l1/^ lines long, often longer than 
the pod.—Borders of salt marshes or in alkaline 
soils, San Francisco Bay region. Var. acutidens 

Jepson n. comb. Fig. 431. Baceme elongated, 
loose, the pedicels erect or spreading; pods 
glabrous or slightly pubescent, lightly reticu¬ 
lated, 2 to 2y2 lines long, the teeth at apex 
widely divergent, lanceolate and wing-like, 
commonly as long as the elliptic body; pedicels 
rather shorter than the pod.—Alkaline soil: 
San Diego Co.; Livermore Valley; lower San 

Joaquin Valley; Sacramento Valley; Lassen and Siskiyou 
Cos. (L. dictyotum var. acutidens Gray.) 

430. Lepidium 
oxycarpum 

T. & G.; 
pod x 5. 

431. Lepidium 
oxycarpum var. 
acutidens Jep¬ 
son ; pod x 5. 

25. SUBULABIA L. Awlwort 

Small aquatic perennials. Stem simple, scape-like, with a cluster of 
linear-subulate leaves at base. Flowers minute, white, loosely racemose. 
Stamens 6, scarcely unequal; anthers oval. Stigma sessile, slightly 2-lobed. 
Pod elliptic or obovate, scarcely flattened, the valves convex, 1-ribbed on 
the back. Seeds few, in 2 rows in each cell. (Latin subula, an awl, in refer¬ 
ence to the leaves.) 

1. S. aquatica L. Stems 1 to 4 in. high, arising from a dense cluster of 
bright white root fibers; leaves unequal, erect or slightly spreading, thickish 
at the base, *4 to 1% in. long; scape flowering from below the middle, the 
submersed flowers minute, cleistogamous; pods 1 to 1 % lines long, upon short 
spreading pedicels.—Submersed or growing on muddy banks of ponds, lakes 
or running water: Sierra Nevada from Mono Co. to Sierra Co., 7000 to 10,000 
ft.; n. to Brit. Am.; Eur., Asia. 

26. PLATYSPERMUM Ilook. 

Low glabrous annual with the leaves in a basal rosette. Flowers minute, 
solitary on naked scapes. Sepals equaling 
the white petals. Pod suborbicular, flat¬ 
tened parallel to the broad partition. 
Seeds reticulated, broadly winged, in 2 
rows. (Greek platys, broad, and sperma, 
seed.) 

1. P. scapigerum Hook. Fig. 432. 
Scapes 1 to 4*4 in. high; leaves lyrately 
pinnatifid with few lobes or reduced to a 
single ovate or rhombic lobe; pods 3 to 6 
lines long, 8 to 12-seeded.—Moist gravelly 
places in montane valleys from Sierra Co. 
to Siskiyou Co.; Nev. to Ida. 

27. ALYSSUM L. 

Low branching herbs with small 
white or yellowish flowers. Pod ovate, 
oblong or orbicular, flattened; cells 1 or 
2-seeded. Cotyledons accumbent. (Greek, 
a, without, lussa, madness, in ancient 
times an antidote for hydrophobia.) 

Pubescence of simple appressed hairs; pods mar¬ 
ginless, pointed.1. A. maritimum. 

Pubescence stellate; pods narrowly margined, 
slightly emarginate above. 

2. A. alyssoides. 

432. Platyspermum scapigerum Hook.; 
a, habit x % ; 6, fl. x 2% ; c, seed x 2. 
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1. A. maritimum (L.) Lam. Sweet Alyssum. Perennial; leaves narrowly 
lanceolate or linear; flowers white, 2 lines long; petals twice as long as the 
deciduous sepals; filaments not toothed; pods orbicular, 2-seeded.—Garden 
plant from Eur., occurring as an escape. 

2. A. alyssoides L. Small Alyssum. Annual; petals yellowish white, 
scarcely exceeding the sepals; sepals persistent about the base of the fruit; 
filaments of the shorter stamens toothed at base.—Garden plant from Eur., 
nat. in Siskiyou Co., at one time adventive in the San Erancisco Bay region. 

28. CAPSELLA Medic. 

Slender annuals with pinnatifid leaves and small white flowers. Petals 
small, little exceeding the sepals. Pod obcordate or elliptical, strongly or 
scarcely at all flattened, several-seeded; valves carinate. Seeds not winged; 
cotyledons incumbent. (Latin capsella, a little box.) 

Pods obcordate, or cuneate-triangular in outline with retuse apex, strongly flattened. 
1. C. bursa-pastor is. 

Pods elliptic-oblong, scarcely flattened, entire at the apex.2. C. procumbens. 

1. C. bursa-pastdris (L.) Moench. Shepherd’s Purse. Stems erect, simple 
or branching, 3 to 18 in. high, sparsely hispid; basal leaves in a spreading 
rosette; lower leaves petioled, pinnatifid, rarely entire, the terminal lobe 
largest; upper leaves merely dentate, sessile-auriculate; petals % to 1% 
lines long; pedicels elongating in fruit, 4 lines long; pods obcordate, 23/2 to 
3 lines broad, many-seeded, strongly flattened.—Common in pastures, orchards 
and by waysides; nat. from Eur. Variable in foliage and shape of pod. 

2. C. procumbens (L.) Fries. Stems several from the base, erect or ascend¬ 
ing, 3 to 6 in. high; leaves oblanceolate or spatulate, or the lower or all more 
or less pinnatifid; flowers minute, % line long or less; sepals ovate-elliptic, 
thin-margined, about equaled by the petals; pods elliptic-oblong, entire at 
the apex, 1 to 1 % lines long; pedicels filiform, in fruit 2 to 4 lines long and 
divaricately spreading.—Alkaline soil: S. Cal. to Alameda, Tulare, and Inyo 
Cos.; n. to B. C.; Eur., Asia. 

29. CAMELINA Crantz 

Erect annual with sagittate-clasping leaves. Flowers small, light yellow, 
in a loose raceme. Pods obovate or pear-shaped, beaked with the persistent 
style; valves convex with flattened edges forming a narrow margin; seeds 
several in each cell; cotyledons incumbent. (Greek camai, dwarf, and linon, 
flax.) 

1. C. sativa Crantz. False Flax. Stem simple or branching above, 1 to 3 
ft. high, leafy, nearly glabrous; leaves oblong to lanceolate, entire or dentate; 
pods 3Y2 to 4 lines long, 2 to 2y2 lines broad.—Old World weed of grain fields, 
occasional in Cal. The seeds were used as a source of oil in Europe before 
the introduction of cottonseed oil (Erythea 2:157). 

30. DRABA L. 

Low herbs with a pubescence of simple, forked or stellate hairs. Flowers 
white or yellow, in racemes. Petals entire, notched or bifid. Style short or 
slender; stigma simple or very slightly lobed. Pod oval to oblong or linear- 
oblong, flat; partition thin-membranous. Seeds in 2 rows, neither margined 
nor winged. Cotyledons accumbent or rarely incumbent. (Greek drabe, a 
name of Dioscorides for some cress.) 

A. Annuals; lower altitudes (except no. 4). 

Petals not entire; pods straight. 
Petals deeply 2-cleft; flowers white; pods glabrous.1. D. verna. 
Petals retuse, 

Little exceeding the sepals; flowers yellowish, becoming white; pods puberulent. . 
2. D. nemorosa. 

Nearly twice as long as the sepals; flowers white; pods pubescent or glabrous. . . 
3. D. cuneifolia. 

Petals entire, obtuse or truncate; flowers yellow; pods glabrous, usually a little curved. . . 
4. D. stenoloba. 
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B. Perennials; alpine or subalpine plants with branched densely leafy caudex. 

Leaves not carinate, soft. 
Style *4 to % line long. 

Flowers yellow; leaves loosely or thinly pubescent or ciliate. 
Flowering stems leafy; leaves oblong-linear; pods pubescent, not twisted... 

5. D. aureola. 
Flowering stems naked; leaves broadly spatulate or oblanceolate. 

Leaves ciliate, surface hairs simple or forked; branches of caudex 
densely leafy throughout; pods pubescent or glabrous, undulate 
or twisted.6. D. lemmonii. 

Leaves stellate-pubescent, not ciliate; branches of caudex leafy only at 
tip; pods glabrous, not twisted.7. D. nivalis. 

Flowers white; flowering stems few-leaved; leaves oblong, canescent; pods pu¬ 
bescent, often twisted; stigma subsessile.8. D. breweri. 

Style 1 to 2 lines long. 
Flowering stems mostly with reduced leaves, commonly much branched; corolla 

pale yellow, about 1 line long.9. D. corrugata. 
Flowering stems naked, simple ; corolla deep yellow, 2 to 4 lines long. 

10. D. howellii. 
Leaves carinate by the prominent midnerve, becoming rigid with reflexed margin. 

Racemes produced beyond the leaves; pods mostly flattened.11. D. glacialis. 
Racemes mostly hidden by the leaves; pods about as thick as broad. .12. D. douglasii. 

1. D. verna L. Whitlow Grass. Stems 2 to 4 (or 6) in. high, naked, 
several from a rosulate cluster of leaves; leaves ovate or oval, toothed near 
the apex, sessile or nearly so, 2 to 6 lines long; petals cleft nearly or quite to 
the middle, 1 line long, nearly twice as long as the acutisli sepals; pod oval, 
2 to 3 lines long.—Lake Co. to Siskiyou Co.; introd. from Eur. 

2. D. nemorosa L. Stems slender, several from the base, 1% to 4 (or 12) 
in. high; pubescent below; leaves basal and sub-basal but rarely rosulate, 
ovate to oblong-lanceolate, 2 to 9 lines long; slightly dentate; stems usually 
flowering from near the base; flowers yellow, becoming whitish, petals 
slightly retuse; calyx somewhat villous; pods elliptic- to narrow-oblong, 
minutely pubescent, 21/A to 6 lines long, much shorter than the divaricate 
pedicels (6 to 9 lines long).—Thickets and woods, Siskiyou Co.; n. to B. C., 
e. to Out.; Eur., Asia. 

3. D. cuneifolia Nutt. Stems several to many from the base, ascending or 
diffuse, 2 to 10 in. high; leaves basal (or mostly basal), oblanceolate to 
o b o v a t e , entire or serrately few¬ 
toothed, stellate-pubescent, % to 1% 
in. long; racemes rather dense, borne 
on mostly naked stems commonly as 
long or longer; pods linear-oblong to 
narrow-elliptic, pubescent (the hairs 
forked or occasionally simple) or gla¬ 
brous, 3 to 6 lines long, exceeding the 
pedicels.—Dry sandy soil, Colorado 
Desert; e. to Tex. and Ill. Yar. integri- 

f6lia Wats. Stems 1 to several from 
the base, flowering from near the base, 
usually with a few leaves below as 
well as basal; racemes loose, commonly 
longer than in the species; pods as in 
the species or glabrous. — Dry sandy 
soil of the foothills and valleys of cis- 
montane S. Cal.; e. to Ariz.; s. to 
Mex. Yar. californica Jepson n. var. 
Stems strictly erect, nearly naked, 
flowering from about the middle or a 
little below, 3 to 5y2 in. high, the 
leaves in a dense basal tuft; herbage 
and pods puberulent; petals obtuse or 
obscurely notched; pods oblong-lance¬ 
olate, 3 to 3y2 lines long, ascending.— 
North Fork Crooked Creek, White 
Mts., Inyo Co. (Jepson 7261, type). 

433. Draba stenoloba Ledeb.; a, habit x V2 ; 
b, fl. x 2Y2 ; C, fr. branchlet x V2 ; 

.7 v O 
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4. D. stenoloba Ledeb. Fig. 433. Stems several from a basal tuft, erect 
or lax, 5 to 13 in. high, % to 3 (or 5) in. high in dwarf forms; herbage more 
or less villous and the leaves often ciliate; leaves mostly in a subrosulate 
basal tuft, oblong-obovate or oblanceolate, thin, % to % (or l1/^) in. long 
(or only 2 to 3 lines long in the alpine dwarfs), the one or two cauline ones 
ovate to oblong-lanceolate; fruiting raceme very open; flowers yellow, 
becoming white in age; sepals glabrous or sparingly pilose; petals entire, 
obtuse or truncate, sometimes purplish; pods linear, usually a little curved, 
acute, glabrous, 4 to 7 lines long, equal to or shorter than the spreading or 
divaricate pedicels.—Subalpine, 7000 to 12,000 ft.: Sierra Nevada from Tulare 
Co. to Modoc Co.; White Mts.; e. to Rocky Mts., n. to Alas. 

5. D. aureola Wats. Fig. 434. Stems simple, 2 to 4 in. high, crowded with 
leaves at base, arising from a simple or branched caudex; herbage rather 

densely stellate-pubescent throughout; basal 
leaves oblanceolate, obtuse, entire, 6 to 8 lines 
long, the cauline oblong, shorter; flowers yellow; 
raceme densely crowded in flower and fruit; 
calyx glabrous; pods broadly oblong, obtuse, 
pubescent, not twisted, 4 to 5 lines long, on 
spreading pedicels 2 to 3 lines long; style short 
(% line long), stout.—Known only from three 
volcanic peaks (7000 to 11,000 ft.) : Lassen Peak, 
Cal.; Three Sisters, Ore.; Mt. Rainier, Wash. 

6. D. lemmonii Wats. Scapes 1 to 3% in. 
high, pilose or glabrous, rising from a compact 
leafy cushion of the much-branched caudex; 
leaves thick, spatulate to oblong-obovate, 
mostly very obtuse, conspicuously ciliate, the 
surface glabrous or sparingly hirsutulose with 
simple or forked hairs, 2 to 5 lines long; raceme 
short; flowers yellow, 2 lines long; sepals some¬ 
what villous or subglabrous; pods ovate to 
broadly lanceolate, more or less undulate or 
twisted, pubescent or glabrous, 3 to 4 lines long, 
on slender spreading pedicels 1 to 2 or 4 lines 
long.—Alpine peaks in the Sierra Nevada from 
Alpine Co. to Tulare Co., 9000 to 13,000 ft., 
rooting in clefts of rocks; w. Nev. to e. Ore. 

7. D. nivalis Lilj. var. californica Jepson n. 
var. Caudex rather loosely branched, its branches 
of the season producing a rosette of leaves at 

a, apex and the next season slender, naked flower¬ 
ing stems, 3 to 4 in. high; leaves oblanceolate, 
acutisli, obscurely repand, usually with a pair 

of short teeth toward the apex, slightly thickened, thinly stellate-pubescent, 
not ciliate, 3 to 7 lines long; flowers bright yellow, 2y2 lines long; sepals % 
line long, glabrous, thinly margined, yellow; stamens less than % the length 
of the petals; pods linear-lanceolate, acuminate, generally slightly oblique, 
glabrous, 4% lines long; style slender, % to % line long.—Mineral King, 
Tulare Co., 9000 ft. (T. Brandegee, type). 

434. Draba aureola Wats.; 
habit x V2 ; b, Q. x 2Y2 

c, pod x 2. 

8. D. breweri Wats. Alpine dwarf, the stem 1 to 4 in. high, arising from a 
densely leafy cushion; herbage hoary throughout with a dense stellate 
pubescence; basal leaves oblong, obtuse, entire or rarely sparingly toothed, 
2 to 4 lines long; the cauline ones few, oblong-ovate; flowers white, 1 to 1% 
lines long; sepals oblong; pods linear-oblong, obtusish, often twisted, pubes¬ 
cent, 2 to 3 lines long, on short ascending pedicels; stigma sessile or nearly 
so.—Alpine rocky slopes and summits, 12,000 to 13,000 ft.: Sierra Nevada 
from Siskiyou Co. to Tulare Co.; White Mts. Var. sublAxa Jepson n. var. 
Stems 4 to 7 in. high; pubescence thinner; lower leaves less crowded, oblance- 



MUSTARD FAMILY 445 

olate, toothed or entire, thinner, 6 to 9 
lines long; pods oblong-lanceolate to 
lanceolate, acute or acuminate, 3 to 4 
lines long.—Saddle between Mt. Dana 
and Mt. Gibbs (Chesnut & Drew, type). 

9. D. corrugata Wats. Fig. 435. Stems 
several from the crown of a simple or 
somewhat branched root-crown, 2 to 9 
in. high; herbage loosely pubescent with 
branching hairs; leaves in a dense basal 
tuft, few or much reduced on the flower¬ 
ing stems, oblong-oblanceolate to nar- 
row-obovate, obtusish, entire, % to 1 
(or 2) in. long; flowers pale yellow; 
sepals pubescent; petals narrowly linear- 
cuneate, 1% lines long, notched at apex; 
pods lanceolate to broadly oblong, acute 
or obtuse, pubescent, much corrugated 
and twisted, 2 to 5 lines long on pedi¬ 
cels 1 to 5 lines long; style 1 line long. 
—Alpine at 9500 to 11,500 ft., but de¬ 
scending to forest areas at 8000 ft.; 
San Gabriel, San Bernardino and San 
Jacinto mountains. 

435. Draba corrugata Wats.; a, habit x 
Vz ; b, inll. x ^;c,fl.x2%;(i, pod x 2. 

10. D. howellii Wats. Flowering 
stems naked, 2 to 4 in. high, arising 
from the densely leafy cushion of a much-branched caudex; herbage finely 
soft-pubescent throughout; leaves in very dense rosettes, broadly spatulate 
or oblong, mostly very obtuse, 1*4 to 2 lines long; flowers large (3 to 4 lines 
long), in a loose raceme, deep yellow; pods oblong, often somewhat oblique 
or subfalcate, acute at each end, pubescent, 2 to 4 lines long, the style slender, 
1 to 1 lines long; pedicels 2% to 4 lines long.—Siskiyou Mts.; Marble Mt. 

11. D. glacialis Adams. Fig. 436. Flowering stems naked, slender, % to 
2y2 in. high, pilose or glabrate, few-flowered, arising from the dense cushion 

436. Draba glacialis Adams; a, habit x 1; 
b, fl. x 2Y2 ; c, pod x 2. 

of the much-branched caudex; leaves 
linear, in dense terminal rosettes on 
the branches of the caudex, 1 to 2 
(or 3) lines long, mostly grayish 
pubescent; flowers yellowish, fading 
white; sepals sparingly villous or 
glabrous; pods ovate to ovate-oblong, 
acute, rounded (or sometimes acute) 
at base, strongly flattened or rarely 
a little thickened, usually finely 
pubescent, 1 to 3 lines long, on pedi¬ 
cels 1 to 6 lines long; style *4 to % 
line long; seeds 2 to 4 or 6.—Alpine 
summits and high ridges, in rocky 
places, 11,600 to 13,300 ft.: Sierra 
Nevada from Mariposa Co. to Placer 
Co.; White Mts., Inyo Co.; e. to 
Eocky Mts., n. to B. Am.; Eur., Asia. 
Yar. pectinata Wats. Taller (3 to 
4Yj in. high) and with greener gla¬ 
brous ciliate-pectinate leaves. —• 
Castle Peak, Nevada Co.; Mt. Lola; 
Lake City Pass, Modoc Co. 

12. D. douglasii Gray. Flowering 
stems x/<2. to 1 in. high, arising from 
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the crown of a branched and densely leafy caudex; leaves narrowly linear, 
firm or even somewhat cartilaginous, pubescent, or glabrate except the ciliate 
margins, 3 to 6 lines long; Dowers white; pods ovate, acuminate, l1/? to 2 
lines long, pubescent with simple hairs; valves becoming strongly convex; 
style slender, % to 1 line long; ovules 2 (rarely 4) in each cell, pendent 
from near the apex of the cells; seeds large.—Alkaline or wet places in high 
mts., rare: San Bernardino Mts.; Nev. to Wash. 

31. ATHYSANUS Greene 

Low annual, leafy below, the short stem divided at or near the base into 
few or many simple elongated filiform branches or racemes which are uni¬ 
laterally flower-bearing throughout. Herbage pubescent with 2 to several¬ 
forked spreading hairs. Flowers minute, promptly reflexed or recurved. 
Petals linear or none. Stamens 6, nearly or quite equal; filaments slender. 
Pod small, orbicular, indehiscent, or dehiscent only after falling, 1-celled, 
or 2-celled by a thin partition, wingless; cotyledons accumbent (Greek a, 
without, and tliusanos, fringe, the fruit wingless.) 

Pods plane, numerous on the racemes; seed 1.1. A. pusillus. 
Pods twisted at maturity; racemes lax, the pods often distant 1 in. or more; seeds mostly 

8 to 11, the valves eventually separating..2. A. unilateralis. 

1. A. pusillus (Hook.) Greene. Fig. 437. Plants 4 to 6 or 12 in. high; 
racemes 3 to 9 in. long; leaves broadly oblong, nearly entire or with 1 to 3 

coarse teeth on each side, 2 to 5 (oi 
12) lines long; flowers % line long, on 
pedicels twice as long; ovary 1-celled; 
ovules 2 to 4, only one maturing, that 
attached at base of the pod; fruiting 
pedicels recurved, 1 to 3 lines long; pods 
orbicular, strongly flattened, % to 1 line 
long, hispid all over with hooked hairs.— 
Gravelly plains and foothills, 50 to 4000 
ft.: cismontane S. Cal.; Sierra Nevada; 
Coast Ranges; n. to B. C. and Ida. 
Common. 

2. A. unilateralis (Jones) Jepson. Stem 
short; racemes lax, diffuse, or horizontal 
and trailing, in age rigid and wiry, 6 to 18 
in. long; leaves cuneate-obovate to oblan- 
ceolate, 4 to 12 lines long, few-toothed or 
entire; flowers 1 line long on pedicels % 
as long; pods round-oval, 1 to 2y2 lines 
long, hispidulous, twisted when mature, 
the pedicels thick, recurved, % to 1 line 
long.—Hillsides and valleys of the inner 
Coast Ranges from w. Fresno Co. to w. 
Colusa Co.; s. to L. Cal., n. to Ore. Apr. 

32. THYSANOCARPUS Hook. 

Slender erect annuals. Flowers minute, 
white or purplish. Sepals ovate, spread¬ 
ing. Petals spatulate. Stamens 6, sub¬ 
equal, with slender filaments. Ovary 1- 
celled, 1-ovuled, becoming an indehiscent 

fruit. Pod much flattened and winged, orbicular in outline, the body disk¬ 
shaped or plane on one side and convex on the other, the wing with small 
holes or perforations or with radiating nerves (‘‘rays’’) or toothed. (Greek 
tliusanos, fringe, and karpos, fruit.) 

Fruiting pedicels more or less recurved their whole length; rays of the wing broad. 
Leaves oblong-lanceolate, the basal rosulate, pinnatifid or toothed.1. T. curvipes. 
Leaves linear to oblong-linear, the basal entire or with divaricate salient segments, not 

rosulate.2. T. laciniatus. 
Fruiting pedicels straight or recurved only at tip; rays of the wing linear. . .3. T. radians. 

437. Athysanus pusillus Greene; a, habit 
x 1; b, c, leaf variations x 1; 

d, pod x 4 V2. 
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C 

438. Thysanocarpus curvipes Hook.; a, 
fr. branchlet x 1; b, base of plant x 1; 

c, pod x 2. 

1. T. curvipes Hook. Fringe-pod. Fig. 

438. Slender, 1 to iy2 ft. high, more or 
less pubescent or hirsute; cauline leaves 
linear or lanceolate, sessile and auricled 
at base, the upper entire, the lower den¬ 
tate or denticulate; basal leaves often 
narrowed at base to a petiole, commonly 
sinuate-pinnatifid, with triangular acute 
or acuminate lobes; pods obovate vary¬ 
ing to round-obovate, pubescent or gla¬ 
brous, 1% to 3 y2 lines long, often very 
convex on one side; wing narrow, rather 
crowded with broad rays, entire.—Fre¬ 
quent in the open hill country of Cal., 
100 to 5000 ft.; n. to B. C. and Ida. 
Yar. eradiatus Jepson n. var. Wing of 

pod membranous, without rays. — 
Deserts, Inyo Co. (Panamint Range, 
Jepson 7040, type) s. to the Colorado 
Desert. Var. longIstylus Jepson n. 
var. Style % to % line long (in the 
species % to % line long), persistent. 
—Sierra Nevada, 3000 to 3500 ft., from 
Mariposa Co. to Tulare Co. (Jepson, 
type). Var. elegans Rob. Lace-pod. 
Stem rather stout, with few branches, 
14 to 22 in. high; lower leaves repand- 
toothed or entire; pod nearly orbicular, 
3 to 4% lines long, the body densely 
tomentose or glabrous; wing with large ovoid perforations between the 
rays (or sometimes non-perforate), the margin membranous and entire.— 
Foothills throughout cismontane Cal. (T. elegans F. & M.) 

2. T. laciniatus Nutt. Stems 8 to 15 in. high; herbage glabrous or the 
stems sometimes sparingly hirsutulose; leaves thinner than in nos. 1 and 3, 
linear, subentire or deeply pinnatifid into remote narrowly linear segments, 
those near the base not forming a dense or persistent rosette; racemes 1 to 
8 in. long; pods obovate, elliptic or orbicular, distinctly reticulated, com¬ 
monly but not always glabrous, 1 to 2 lines long; wing entire, crenate-toothed 
or perforated; pedicels slender, spreading and deflexed.—Open hills, 50 to 
1500 ft.: S. Cal.; South Coast Ranges; e. to Ariz., s. to L. Cal. It passes by 
intergrades into the next var. Var. emarginatus Jepson n. comb. Cauline 
leaves not auricled; pods nearly circular, 2 to 2y2 lines long, glabrous, the 
wing scarious, destitute of radiating nerves or these very short, deeply or 
slightly emarginate at the apex.—Inner Coast Range; Sierra foothills in 
Calaveras Co. (T. emarginatus Greene.) Var. crenatus Brew. Wing notched 
between the ends of the rays.—South Coast Ranges and S. Cal. Var. conchu- 

lIferus Jepson n. comb. Four to 8 in. high; herbage glabrous, glaucous; 
leaves linear or lance-linear, sagittate-auriculate, runcinately toothed or 

parted; teeth 2 to 4 pairs; racemes densely many-flowered, 
1 to 2 in. long; pedicels 2 to 3 lines long, spreading, little 
recurved; pods markedly boat-shaped, glabrous; wing 
parted into spatulate lobes or the lobes coherent above 
leaving oblong perforations.—Santa Cruz Isl. (T. con- 
chuliferus Greene.) 

3. T. radians Benth. Fig. 439. Stems % to l1/? ft. high; 
basal leaves runcinate-pinnatifid, the cauline ovate-lance¬ 
olate, auriculate-clasping; pods orbicular, 4 lines broad, 
glabrous or tomentose, the edge of the body divided into 

439. Thysanocarpus radiating spoke-like nerves which disappear abruptly just 

ra podxL ’’ within the margin of the white-membranous wing; pedi- 
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cels straight, spreading, abruptly re¬ 
curved at the very summit.—Low hills 
or rolling plains, infrequent, but 
widely distributed in the North Coast 
Eanges and in the Sacramento Valley 
and bounding foothills. Apr.-May. 

SARRACENIACEAE. Pitcher 

Plant Family 

Herbs. Leaves basal, with pitcher¬ 
like petioles and lid-like blades, the 
cavity containing a liquid with prop¬ 
erties similar to gastric juice. Flowers 
borne on a scape. Sepals 5, persistent. 
Petals 5. Stamens many. Ovary supe¬ 
rior, 3 to 5-celled. Fruit a loculicidal 
capsule. Seeds numerous. 

1. DARLINGTONIA Torr. 

Scapes 1-flowered, the flower pendu¬ 
lous. Petals with a small ovate tip 
(the blade) and a larger elliptic or 
oblong lower portion (the claw). 
Sepals rotate. Stamens 13 to 15, in a 
single circle. Stigmas 5, rotate on a 
short style which arises from the um- 
bilicate-truncate apex of the ovary. 
(William Darlington, 1782-1863, Penn¬ 
sylvania botanist.) 

440. Darlingtonia californica Torr.; a, habit 
x ti ; b, petal x % ; c, pistil x V2 ; d, stamen 

x 1 ; e, capsule x . 

1. D. californica Torr. California Pitcher Plant. Calf’s Head. Fig. 440. 
Plants greenish-yellow, % to 1% (or 3) ft. high; leaves enlarged upward into 

a rounded hood, one side of the hood with a 
circular orifice covered above by a 2-forked 
appendage; sepals yellowish-green with 
irregular purplish lineations, 1% to 2 in. 
long; petals dark purple, heavily veined, 
narrow-ovate, 1% to 1% in. long; stamens 
3 lines long; ovary cuneate-obovoid; cap¬ 
sule obovatish-oblong, 1 to 1% in. long.— 
Marshy meadows and along streams, 3000 
to 6000 ft.: Plumas Co.; Shasta Co.; Siski¬ 
you Co.; Del Norte Co.; n. along the Oregon 
Coast Range as far as Coquille Pt. 

DROSERACEAE. Sundew Family 

Perennial glandular herbs of bogs. 
Leaves in a basal rosette. Flowers hypog- 
ynous, white. Ovary 1-celled; styles 1 to 
5; ovules numerous on parietal placentae. 
Capsule 3-valved. 

1. DROSERA L. Sundew 

Herbage brownish or reddish. Leaves 
long-petioled, the blade covered with 
numerous stout glandular hairs. Flowers 
borne on a naked scape in a 1-sided raceme. 
Calyx 5-parted, persistent. Petals 5, dis¬ 
tinct or slightly united, hypogynous. Sta¬ 
mens 5. Styles 2 to 5, usually 3, often 
2-parted so as to appear twice as many. 
(Greek droseris, dewy, the glands dew-like.) 

441. Drosera rotundifolia 
x % ; &, leaf x 2; c, fl. x 

x 4; e, pistil x 

L.: 
2; 

4. 

a, habit 
d, petal 
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Leaf-blades orbicular or broader than long.1. D. rotundifolia. 
Leaf-blades 4 to 8 times longer than broad.2. D. longifolia. 

1. D. rotundifolia L. Fig. 441. Scapes 3^ to 8 in. high; leaves spreading, 
suborbicular; petals only a little exceeding the sepals.—Marshy spots in the 
Sierra Nevada from Tulare Co. to Siskiyou Co., thence s. (near the coast) 
to Mendocino Co.; N. Am., Eur., Asia. 

2. D. longifolia L. Scapes 3 to 6 in. high; leaves erect, obovate-spatulate; 
petals nearly twice as long as the sepals.—Sierra Co. to Plumas Co.; n. to 
Brit. Am.; Eur., Asia. 

CRASSULACEAE. Stone-crop Family 

Succulent glabrous herbs. Leaves in ours entire, without stipules. Flowers 
in cymes or rarely solitary, small, regular, and usually perfect. Sepals, petals 
and pistils of the same number (usually 5 in ours), the stamens as many or 
twice as many. Petals generally somewhat perigynous, distinct or united into 
a short tube, usually persistent. Fruit consisting of free or somewhat united 
one to many-seeded follicles. Receptacle usually with nectar-bearing scales, 
one behind each pistil. 

Leaves opposite; stamens as many as the petals; diminutive annuals.1. Tillaea. 
Leaves alternate; stamens twice as many as the petals. 

Annuals; carpels 1-seeded.2. Sedella. 
Perennials; carpels several to many-seeded. 

Flowers solitary; root tuberous.3. CONGDONIA. 
Flowers many, in cymes. 

Flowering stems arising from corms.4. Hasseanthus. 
Flowering stems not arising from corms. 

Flowers imperfect; flowering stems arising from a short caudex; leaf 
rosettes none.5. Rhodiola. 

Flowers perfect; flowering stems arising from leaf rosettes. 
Petals commonly spreading, at least at tip; mostly mat-like plants 

with branching rootstocks.6. Sedum. 
Petals commonly erect, often closely approximate at tip; coarse 

plants with thick basal leaf rosettes borne on a simple 
or branched caudex.7. Cotyledon. 

1. TILLAEA L. 

Diminutive much-branched glabrous annuals with opposite leaves. Flowers 
very small, clustered or solitary in the axils of the leaves, subsessile or 
short-pedicellate. Sepals, petals, stamens, and carpels 3 to 5 (in ours usually 
4). Petals distinct, or united only at the very base. Carpels distinct, erect, 
1 to 12-seeded. (Michael Angelo Tilli, Italian botanist.) 

Flowers solitary in the axils; petals twice the length of the sepals; carpels 8 to 10-seeded; 
aquatic or of muddy bottoms.1. T. aquatica. 

Flowers densely clustered in the axils; petals and sepals subequal; carpels 1 or 2-seeded; 
terrestrial.2. T. erecta. 

1. T. aquatica L. Stems usually 
decumbent and rooting at the 
lower nodes, rebranched, 1 to 3 in. 
long; leaves oblong, 2 to 3 lines 
long, connate; sepals % line long, 
twice exceeded by the greenish 
oblong petals; carpels 8 to 10- 
seeded.— Muddy ground, widely 
distributed in Cal., but not com¬ 
mon; N. Am., Eur. Var. drum- 

mondii Jepson n. comb. Pedicels 
elongating in fruit and finally ex¬ 
ceeding the leaves.—Muddy places, 
uncommon in Cal.; Napa Valley; 
San Francisco; Lake Pilarcitos, 
San Mateo Co. (T. drummondii 
T. & G.) 

2. T. erecta H. & A. Fig. 442. 
Plants diffusely branched and 
tufted, becoming reddish with 

442. Tillaea erecta H. & A.; a, habit x 1; 
5, branchlet x 5. 
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age, floriferous nearly to the base, 1 to 3 in. high; leaves ovate or oblong, 
connate, 1 to iy2 lines long; sepals y2 line long, equaling or somewhat exceed¬ 
ing the narrowly lanceolate petals; carpels usually 1 (occasionally 2)-seeded. 
—Common in dry commonly sandy ground, 20 to 2000 ft., throughout cis- 
montane Cal.; n. to Ore., s. to L. Cal.; Chile. (T. minima Miers.) Var. 
eremica Jepson n. var. Plants very slender; pedicels as much as 1% lines 
long.—Vallecito, w. Colorado Desert (Jepson 8636, type). 

2. SEDELLA Britt. & Rose 

Diminutive annuals. Leaves small, ovate to oblong-ovate, very fleshy, 
resembling rice-grains. Flowers in cymes. Calyx 5-toothed, the teeth trian¬ 
gular. Petals 5, linear to ovate-lanceolate, united at base. Stamens 10. 
Carpels erect. (Diminutive of Sedum.) 

1. S. pumila (Benth.) Britt. & Rose. Stems slender, 1 to 4 in. high, with 
a few opposite or subopposite ascending branches of about equal length and 
hence the plant flat-topped; leaves few, 2 to 2*4 lines long; cyme with 2 or 3 
racemose branches; petals yellow, 1 to 1% lines long, spreading in anthesis 
but later becoming erect; sepals minute.—Foothills, 300 to 3000 ft.: Sierra 
Nevada from Tulare Co. to Butte Co.; Napa Range. Yar. congd6nii Jepson 
n. comb. Sepals toothed; petals averaging a little smaller, reddish outside; 
suture of carpels with a fringe of glands.—Mariposa and Tulare Cos. (S. 
congdoni Britt. & Rose.) 

3. CONGDONIA Jepson n. gen. 

Diminutive herb with very slender tuber-bearing rootstock. Stem scapoid, 
naked or with 1 or 2 inconspicuous leaves on the upper fourth, bearing a 
single terminal erect flower. Leaves ovate, relatively thin, closely imbricated 
in basal rosettes. Petals white, ovate, united for about Vq their length 
into a tube. Carpels erect, several-seeded. Seeds rubescent. (J. W. Congdon 
of Mariposa Co., acute-minded collector of the Sierran flora.) 

1. C. pinetorum (Bdg.) Jepson n. comb. Stems very slender, y2 to 1% in. 
high; leaves sessile, 1 to 1% lines long; petals iy2 to 2 lines long.—East 
slope of the Sierra Nevada near Mammoth, Mono Co. (Sedum pinetorum 
Bdg.) 

4. HASSEANTHUS Rose 

Stems one to several from globose or oblong corms. Leaves not in rosettes; 
basal leaves linear; stem leaves narrowly ovate, flattish. Flowers yellow or 
white, in a cyme, the 2 or 3 branches secund, widely spreading. Petals united 
at base into a short tube. Carpels widely spreading. (Dr. H. E. Hasse, local 
collector in the Santa Monica Mts., and Greek anthos, flower.) 

1. H. variegatus (Wats.) Rose. Stems 1 to 6 in number, 4 to 9 in. high; 
corms 1 to 3; lower leaves linear, turgid, a trifle flattened, green, 1 to 2% 
in. long, iy2 to 2y2 lines wide; stem leaves 2 to 3 lines long; petals bright 
yellow.—Clay depressions or rocky soil, lower foothills or mesas, seaward 
S. Cal., 100 to 2000 ft. (Sedum variegatum Wats.) Var. blochmAnae Jepson 
n. comb. Petals white with a purplish-brown midvein.—Near the sea, San 
Luis Obispo Co. to San Diego Co. (S. blochmanae Eastw.) 

5. RHODiOLA L. 

Perennial herbs. Stems several from a short scaly caudex crowning a stout 
root. Leaves flat, comparatively thin, distributed equally up the stem, not 
in rosettes. Flowers dioecious or polygamous, borne in a very dense cyme, 
the branches not secund. Sepals and petals usually 4 and stamens 8. Petals 
in ours dark purple, spreading a little. Carpels erect, dark purple. (From 
Greek rhodon, a rose, referring to the rose-scented roots.) 

1. R. rosea L. var. integrifolia Jepson n. comb. Western Roseroot. Stems 
?rect, 3 to 6 in. high; leaves ovate to oblong-ovate, entire or obscurely den- 
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tate, sessile by a broad base, 5 to 12 lines long, 2y2 to 4 lines wide, green; 
flowers 1% to 2% lines long.—Alpine, 9500 to 12,500 ft., Sierra Nevada from 
Tulare Co. to Eldorado Co.; n. to Alas., e. to Rocky Mts. (Rhodiola inte- 
grifolia Raf.) 

6. SEDUM L. Stone-crop 

Ours perennial herbs. Flowers usually yellow but often white or reddish- 
tinged, disposed in a cyme composed of about 2 or 3 racemose secund 
branches. Petals 5, distinct or a little united at the base. Stamens 10. 
Carpels distinct or nearly so, several-seeded. (Latin sedeo, to sit, on account 
of the lowly habit.) 

Carpels widely divergent, their outer and finally lower edges almost horizontal or at right 
angles with the pedicel; leaves becoming scarious upon drying; rootstocks hori¬ 
zontal, usually branched, giving rise to two kinds of erect or ascending shoots: 
(a) flowering stems (leafy below), and (b) short densely leafy branches which 
are deciduous and propagating. 

Leaves oblong to oblong-ovate, 3 to 6 lines long, broadest a little below the middle; 
Coast Ranges and s. Sierra Nevada.1. S. radiatum. 

Leaves linear-lanceolate, 5 to 11 lines long, broadest at the base; Lassen and Modoc 
Cos.2. S. douglasii. 

Carpels erect or suberect; leaves not becoming scarious upon drying; plants commonly 
spreading by well developed horizontal rootstocks; rootstocks branching, the 
branches ending in dense leaf rosettes and so forming mat-like plants. 

Leaves terete, green; leaf rosettes ovate.3. S. stenopetalum. 
Leaves spatulate, often glaucous; leaf rosettes close, flat. 

Petals distinct or nearly so, yellow or white; cyme mostly flat-topped. 
4. S. spathuli folium. 

Petals united for % to XA their length, yellow and usually white-margined, or 
white; cyme mostly elongated or thyrsoid.5. S. obtusatum. 

1. S. radiatum Wats. Stems 3 to 7 in. high; leaves thin, flattened, oblong 
to oblong-ovate, 3 to 6 lines long and 1 to l1/* lines wide, a little wider than 
the broad sub-clasping base, white-membranous and nerved on drying; 
petals bright yellow, widely spreading, 3 to 4 lines long.—Rocky situations, 
1500 to 4500 ft.: Coast Ranges from Humboldt Co. to Monterey Co.; s. Sierra 
Nevada (Tulare Co.). Differing from S. douglasii in its range and in the 
size and shape of its leaves, but manifestly a very close relative of it. 

2. S. douglasii Hook. Stems 3 to 8 in. high; leaves linear-lanceolate, more 
or less flattened, 5 to 11 lines long, 1% lines wide, the much dilated base 
scarious-slieathing; petals as in no. 1.—Rocky places, Lassen and Modoc 
Cos.; n. to Canada. 

3. S. stenopetalum Pursh. Stems erect, 3 to 6 in. high, simple; leaves 
terete, green, 2 to 4 lines long, in close ovate clusters; cymes rather close, 
sparsely branched; petals bright yellow, or at times with a dark midvein, 
spreading, 3 to 4 lines long.—Mts. of Modoc and Siskiyou Cos., 7000 to 
10,000 ft.; n. to Alb., e. to Rocky Mts. 

4. S. spathulifolium Hook. Stems erect, 4 to 8 in. high, simple; leaves 
broadly spatulate, glaucous or occasionally green, 5 to 10 lines long, 2y2 to S1/^ 
lines wide, the apex rounded, with a small acumination; stem leaves smaller 
and oblongish; cyme dichotomously branched, 1 to 2 in. wide, somewhat less 
high; petals widely spreading, yellow or white, 3 to 4 lines long.—Usually 
gregarious on shaded moss-covered rocks in the foothills, 200 to 5000 ft., 
throughout cismontane Cal.; n. to B. C. It is our most common species of 
Crassulaceae. 

5. S. obtusatum Gray. Stems erect, leafy, 3 to 6 in. high; leaves broadly 
spatulate, thick, green, 5 to 12 lines long, 2 to 3 lines wide; stem leaves 
linear-spatulate to oblong; cyme elongate or thyrsoid, sometimes flat-topped; 
petals oblong-lanceolate, the upper portion spreading or recurving, united 
for Ye to Y± of their length into a distinct tube, brownish yellow (and 
usually with a well defined white margin) or white, 3 to 5 lines long.— 
Growing over rocks in the mts., 4500 to 12,000 ft.: Sierra Nevada from Tulare 
Co. to Nevada Co.; Coast Ranges from Mendocino Co. to Siskiyou Co. Very 
close to S. oreganum Nutt, of Oregon and perhaps not specifically distinct. 
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7. COTYLEDON L. Live-for-ever 

Perennial herbs. Flowering stems with reduced or scale-like leaves, arising 
from the leaf axils of a conspicuous basal rosette. Leaves of the rosette 
thick and fleshy. Flowers disposed in cymes, their secund branches racemose 
or thyrsoid. Petals white, yellow, orange or reddish, united at base or below 
the middle, erect or with the tips a little spreading. Stamens 10, borne on 
the tube. Carpels many-seeded. (Greek kotule, a shallow cup, referring to the 
rosettes.) 

Carpels erect, usually distinct. 
Rosettes very large (6 to 8 in. wide), raised on a stout caudex 2 to 6 in. high; plant 

densely white-mealy; leaves 2 to 2 in. wide; seaward belt, S. Cal. 
1. G. pulverulenta. 

Rosettes medium-sized (to 3 in. wide), white-glaucous to green, borne at the ground 
on a very short caudex; leaves % to 1 V2 in. wide. 

Pedicels stout, shorter than the flowers; flowers yellow. 
Rosettes globose, very compact; leaves very thick; sea bluffs or headlands. . 

2. G. farinosa. 
Rosettes somewhat flat-topped, less dense; leaves less thick; seaward belt, San 

Francisco to San Luis Obispo.3. G. caespitosa. 
Pedicels slender, equaling or exceeding the flowers. 

Flowers yellow or orange, sometimes turning reddish in age; cismontane Cal. 
4. G. laxa. 

Flowers reddish from the first; S. Cal. back of seaward belt. 5. C. lanceolata. 
Carpels widely spreading, slightly united at base. 

Leaves lanceolate, distinctly flattened; inflorescence cymose or thyrsoid. .6. C. viscida. 
Leaves linear, terete or subterete, flattened strongly only near the base. 

Inflorescence mostly open, commonly a thyrsoid cyme.7. C. edule. 
Inflorescence a round-topped cyme, densely flowered.8. C. densiflora. 

1. C. pulverulenta (Nutt.) Baker. Chalk Lettuce. Plants stout, 2% 

to 4 ft. high, covered with a dense white mealy powder; flowering stems very 
stout, densely leafy; basal rosettes rather loose and flattish, their leaves 
broadly spatulate, usually acuminate, spreading, 3 to 6 in. long, 2 to 2y2 
in. wide; stem leaves ovate or suborbicular, sessile or clasping, 1 to 1 y2 in. 
wide; branches of the cyme 2 or 3, mostly simple, widely spreading, 6 to 9 
in. long; flowers red, narrow; pedicels 1 to 3 lines long.—Dry rocky slopes, 
20 to 2000 ft., sea-bluffs or mostly near the sea: Los Angeles Co. to San 
Diego Co.; s. to L. Cal. Due to their large size and chalky-white color, the 

443. Cotyledon farinosa Baker; a, habit x 
Vs ; b, fl. x 1; c, gland x 6. 

plants of this species are striking 
features of the rocky hillsides of the 
seaward belt of S. Cal. 

2. C. farinosa Baker. Bluff Let¬ 

tuce. Fig. 443. Plants glabrous, 
glaucous, 5 to 12 in. (or to 2y3 ft.) 
high; rosettes dense, subglobose; 
leaves linear or oblong, rather thick 
for their width, 1 to 2 in. long, y2 
to % as wide, usually widest at the 
base; stem leaves numerous, broad, 
somewhat clasping, 5 to 6 lines wide; 
flowers cream-white, on very short 
stout pedicels; cyme usually com¬ 
pact.—Bluffs along the ocean: Mon¬ 
terey Co. to Del Norte Co. (Sedum 
cotyledon Jacq.) 

3. C. caespitosa Haw. Fig. 444. 
Plants green or somewhat glaucous, 
% to 1% ft. high; rosettes usually 
rather loose; leaves 2 to 3 (even 6) 
in. long, 6 to 11 lines wide, above the 
middle a trifle wider than at the 
base, not so conspicuously thick as in 
no. 2; flowers yellow or pale, on stout 
pedicels; cyme with close or elon¬ 
gated branches.—Rocky ground near 
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the coast from San Luis Obispo Co. 
to San Francisco. 

4. C. laxa (Lindl.) Brew. & Wats. 
Rock Lettuce. Plants 7 to 12 in. high, 
green or glaucous; rosettes loose; 
leaves oblong to lanceolate, evidently 
wider above than at base, 1 to 3 in. 
long, % to 1 in. wide, relatively thin- 
nish; flowers clear yellow or orange 
but frequently turning reddish on dry¬ 
ing; pedicels slender, some of them 
equaling or exceeding the flowers; 
cyme dichotomous, rather loose.— 
Rocky ground, 300 to 5500 ft.: back 
of the coast in middle Cal. and east¬ 
ward to the Sierra Nevada. The only 
species over the interior and montane 
portion of middle Cal. Var. paniculata 

Jepson n. comb. Cyme paniculate (the 
main axis with a terminal and sev¬ 
eral lateral peduncled cymes).—Mt. 
Hamilton Range. (C. caespitosa var. 
paniculata Jepson.) Yar. setchellii 

Jepson. Stem branched from above 
the middle, the branches racemose, 
elongated.—Mt. Hamilton foothills. 
Var. cymosa Jepson n. comb. Plants 
10 to 14 in. high; leaves oblong- 
lanceolate, 4 to 4y>2 in. long.—Napa 
Valley. (C. cymosa Baker.) Var. nevadensis Jepson n. comb. Plants small, 
3 to 4^ (or to 10) in. high, with small cymes; leaves often very broad.— 
Montane, 2250 to 8500 ft.: San Bernardino and San Gabriel mountains; Mt. 
Diablo; Sierra Nevada. (C. nevadensis Wats. Dudleya pumila and minor 
Rose.) 

5. C. lanceolata (Nutt.) Brew. & Wats. Desert Savior. Plants 8 to 15 
in. high, commonly glaucous; rosettes not dense; leaves spreading or ascend¬ 
ing, narrowly lanceolate, scarcely widened above, 2 to 4 in. long, 2 to 8 lines 
wide, some outer ones often oblong; flowers reddish, usually drying very 
dark; branches of the cyme commonly few, 2% to 4 in. long, the flowers 
discrete, sometimes rather few relatively; pedicels 4 to 6 lines long.—Rocky 
ground, 1000 to 4000 ft.: Santa Barbara Co. to San Diego Co.; s. to L. Cal. 
Var. saxosa Jepson n. comb. Plants 5 to 6 in. high; calyx brick red.—Pana- 
mint Mts. (C. saxosa Jones.) 

6. C. viscida Wats. Stems 10 to 17 in. high; leaves of the rosette lance¬ 
olate, flat, attenuate upwards from a very broad (6 to 8 lines wide) sessile 
base, 2 to 3 in. long, glabrous but very viscid; cyme flat topped or elongated 
and thyrsoid; petals yellowish and usually somewhat reddish.—Rocks near 
the sea: San Juan Capistrano Hot Sprs.; Oceanside. Var. insul'aris Jepson 
n. comb. Plants not viscid, usually glaucous.—Dry cliffs, Santa Barbara 
Isis. (Stylophyllum insulare Rose.) * 

7. C. edulis (Nutt.) Brew. Plants 1 to 1% ft. high; leaves linear-attenuate, 
subterete, glaucous, dilated and flattened at base, 2 to 3 in. long; stem leaves 
small; cyme paniculate, 2 to 9 in. long, or reduced to 1 or 2 spreading 
branches; petals yellowish.—Dry cliffs, San Diego Co. Var. attenuata 

Jepson n. comb. Slender, less robust.-—Sw. San Diego Co. (Initial Monu¬ 
ment); s. to L. Cal. (C. attenuata Wats.) 

8. C. densiflora (Rose) Fedde. Plants 6 to 9 in. high, very white-glau¬ 
cous; cyme compound, rounded, densely flowered, 2y2 to 4 in. wide; petals 
white or pinkish.—San Gabriel Mts., 900 to 2000 ft.: Fish Canon (F. W. 
Peirson). (Stylophyllum densiflorum Rose.) 

444. Cotyledon caespitosa Haw.; a, base of 
plant x Ys ; b, fl. stem x % ; c, fl. x 1; 

d, gland x 6. 
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SAXIFRAGACEAE. Saxifrage Family 

Perennial herbs or shrubs. Flowers perfect, perigynous, usually white, 
often red, never blue, borne in racemes, panicles or cymes, or solitary. Calyx 
5-lobed or -cleft. Petals commonly 5, sometimes 4 to 8. Stamens 5 or 10, 
sometimes 3, or 8 to 20, or numerous. Ovary partly or wholly inferior, or 

superior, 1 to 5-celled, the styles or stigmas as many as the cells or placentae, 

the latter either parietal or axile. Fruit a capsule, follicle, or berry. Seed 
with endosperm. 

A. Fruit a capsule; ovary superior or partly inferior. 

Styles 2 (3 in no. 7), distinct; leaves alternate or mostly basal (in no. 12 opposite, in ours), 
without stipules (but see nos. 4 and 7) ; herbs.—Tribe Saxifrageae. 

Sterile filaments none. 
Ovary 2-celled and placentae axile, or carpels 2 and distinct. 

Stamens 10; ovary slightly inferior or free. 
Leaves ovate, oblong or lanceolate to linear. 

Petals ovate to roundish; flowers appearing with or after the 
leaves; stems from rootstocks or fibrous roots. 

1. Saxifraga. 
Petals spatulate; flowers appearing before the leaves; stems from a 

corm-like root.2. Jepsonia. 
Leaves peltate, 1 to 2 ft. broad.3. Peltiphyllum. 

Stamens 5. 
Petals deciduous; ovary Yz to % adherent to the calyx. . .4. Boykinia. 
Petals persistent; ovary superior.5. Bolaxdra. 

Ovary 1-celled with 2 parietal placentae alternate with the styles or stigmas. 
Petals 5. 

Stamens 10. 
Petals entire, almost filiform; capsule early and unequally 2-valved 

to the base.6. Tiarella. 
Petals usually laciniate or toothed; capsule equally 2-valved. 

Petals white or pink, clawed; styles 3; rootstocks slender, 
tuberous.7. Lithophragma. 

Petals red, sessile; styles 2; rootstock stout, not tuberous.... 
8. Tellima. 

Stamens less than 10. 
Petals cleft or pinnatifid; stamens 5 (in ours).9. Mitella. 
Petals entire. 

Calyx campanulate or turbinate; stamens 5; capsule 2-beaked 
with the styles but not lobed.10. Heuohera. 

Calyx tubular; stamens 3; capsule deeply 2-lobed, the beaks 
strongly diverging.11. Tolmiea. 

Petals none; stamens 8.12. Chrysosplenium. 
Sterile filaments present; ovary 1-celled with 3 or 4 parietal placentae opposite as 

many stigmas; fertile stamens 5.13. Parnassia. 
Styles 3 to 5, distinct, or more or less united into one; fruit a capsule; leaves opposite, 

without stipules; shrubs.—Tribe Hydrangeae. 
Stamens 20 to numerous; seeds numerous; styles persistent. 

Styles 3 to 5, distinct at least at apex; ovary inferior, completely 3 to 5-celled; 
capsule obconic or obovoid.14. Philadelphus. 

Style 1, short; ovary half-inferior, imperfectly 5 (2 to 8)-celled; capsule conic 
or ovoid.15. Carpenteria. 

Stamens less than 20; styles 3 to 5. 
Styles persistent; stamens 10; calyx-lobes pubescent; flowers (in ours) pink, in 

cymes.16. Jamesia. 
Styles deciduous; stamens 8 to 12 ; calyx-lobes glabrous; flowers white, in racemes. 

17. Whipplea. 

B. Fruit a berry; ovary wholly inferior. 
Leaves alternate, with stipules; styles 2, or more or less united into one; shrubs.—Tribe 

Ribesieae.18. Ribes. 

1. SAXIFRAGA L. Saxifrage 

Herbs, the leaves entirely or mainly in a basal cluster. Flowers white, in 
panicles or close clusters. Calyx cohering with the base of the ovary or 
almost free, 5-cleft or -parted. Petals entire, commonly deciduous. Stamens 
10. Styles 2. Capsule 2-beaked, 2-celled, opening down or between the beaks, 
or sometimes the fruit consists of 2 nearly separate follicles. Seeds numer¬ 
ous. (Latin saxum, a rock, and frango, to break.) 

Stems with the leaves all basal or nearly so. 
Perennials. 

Caudex not bulbous. 
Petals deciduous; stems scape-like, naked. 

Leaves rounded or cordate, petioles longer than the blade. . .1. S. aestivalis 
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Leaves not rounded or cordate. 
Petioles distinctly shorter 

than the blades. 
Flowers in a terminal 

cluster; plants 2 
to 5 in. high. . . 

2. /S', nivalis. 
Flowers in an elongated 

panicle; plants 1 
to 3 ft. high. . . 
3. S. integrifolia. 

Petioles broad, mostly as 
long as, or longer 
than the blades. 

Petals not spotted; fila¬ 
ments not peta- 
loid . 
4. S. virginiensis. 

Petals with 2 yellow- 
green spots near 
the base; fila¬ 
ments petaloid. . 

5. /S', marshallii. 
Petals persistent; stems with 1 to 

3 small remote leaves above 
the basal ones; basal leaves 
cuneate. .6. S. fragarioides. 

Caudex scaly, bearing bulblets; stems 
scape-like. 

Leaves rounded, lobed, the petioles 
several times longer than 
the blades; sepals reflexed. 

7. S. mertensiana. 
Leaves obovate, entire or merely 

denticulate; sepals not re¬ 
flexed.8. S. nidifica. 

Delicate annual; scape simple or often 
paniculate; plants 2 to 8 in. high. . 

9. S. bryophora. 
Stems leafy; caespitose alpine plants. 

10. S. tolmiei. 

1. S. aestivalis Fisch. Fig. 445. Scape 9 to 18 inches high, this and the 
leaves from a short creeping rootstock; 
herbage glabrous or somewhat pubes¬ 
cent; leaves reniform to round-cor¬ 
date, almost equally dentate, % to 2x/2 

in. broad; panicle open, narrow; car¬ 
pels purple.—Along brooks, 7000 to 
9600 ft.: San Bernardino Mts.; Sierra 
Nevada from Tulare Co. to Lassen 
Peak; Yollo Bolly Mts. to Trinity 
Mts.; n. to Alas. 

2. S. nivalis L. Plants mostly pur¬ 
plish, 2 to 5 in. high; leaves oblong- 
ovate or spatulate-obovate, 3 to 9 
lines long, coarsely dentate to entire; 
flowers small, capitate; petals oblong 
or spatulate, little exceeding the erect 
calyx-lobes; stamens filiform; styles 
very short.—High montane, 10,000 to 
11,200 ft., Sierra Nevada, from Fresno 
Co. to Nevada Co.; n. to the arctic. 
July-Oct. 

3. S. integrifolia Hook. Fig. 446. 
Scapes stoutish, 12 to 22 in. high; 
herbage roughly glandular-pubescent 
to almost glabrous; leaves obovate to 
lanceolafe-spatulate, 2 to 7 in. long, 
mostly narrowed at base to a short 
margined petiole; flowers in small 
thick clusters in a narrow thyrse-like 

446. Saxifraga integrifolia Hook.; a, base 
of plant x % ; b, infl. x ; c, fl. x 2; 

d, capsule x 2. 

d, stamen x 6. 
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panicle.—Swamps or marshy meadows, 3500 to 
7400 ft., Sierra Nevada from Tulare Co. to 
Siskiyou Co. June-Aug. Yar. sierrae Cov. 

Leaves without petiole-like base.—Mts. of 
Tulare Co. 

4. S. virginiensis Michx. var. californica 
Jepson. Scape 6 to 11 in. high; herbage pubes¬ 
cent with scattered hairs, the hairs often 
gland-tipped; leaves ovate to elliptic, rather 
serrate, somewhat undulate, % to 2 in. long; 
panicle open; lobes of the calyx ovate, becom¬ 
ing reflexed; filaments not dilated; carpels 
almost distinct.—Shaded rocky places in the 
hills, 500 to 6000 ft.; Coast Ranges and Sierra 
Nevada, s. to the San Bernardino and Santa 
Monica mountains. Mar.-June. Yar. napensis 

Jepson n. comb. Petals none.—Napa Range. 
(S. napensis Small.) 

5. S. marshallii Greene. Plants 4 to 12 in. 
high; scape and leaves from a short caudex; 
leaves oblong or ovate, rather coarsely den¬ 
tate, Vo to l1/^ in. long.—Montane, 5000 to 
7000 ft., Humboldt and Siskiyou Cos. May- 
June. 

6. S. fragarioides Greene. Stems 4 to 8 in. 
high, arising from a short stout caudex; 
caudex simple or branched, crowning the stout 
root; herbage glandular-pubescent; leaves 
cuneate, dentate at apex (or above the 
middle), the sides entire, % to l1/^ in. long; petioles disjointing roughly from 
the blade in age, persistent on the caudex; cymes disposed in a narrow panicle; 
calyx lobes finally reflexed; petals 1 line long, clawed, becoming reflexed; 
ovary about half-inferior.—Montane, 5500 to 6500 ft., nw. Cal. (Trinity Mts.; 

Salmon Mts.; Marble Mt.); n. to south¬ 
ern Ore. 

7. S. mertensiana Bong. Plants 4 to 
14 in. high; petioles and scapes glandu¬ 
lar-hairy; leaves orbicular, cordate at 
base, crenately toothed, % to 3!/4 in. 
broad; petioles scarious-dilated at base, 
1 to 6 in. long; panicle open, often bear¬ 
ing granule-like bulblets in the axils; 
flowers pendulous after anthesis (the 
slender pedicels recurved only at the 
very tip); calyx-tube very short, its 
lobes oblong, reflexed in fruit; filaments 
dilated toward the summit, white and 
petal-like; carpels half-united or a little 
more.—Woods near the coast, Marin Co. 
to Humboldt Co.; n. to Alas. Mar.-May. 

8. S. nidifica Greene. Like no. 3 but 
the plants small, 5 to 12 in. high, the 
roots embedded in a mass of bulblets; 
leaves narrowed to a broad petiole, both 
together y2 to 21/4 in. long.—Montane, 
5000 to 8000 ft., Sierra Nevada and n. 
to Siskiyou Co. Rather rare. June. 

9. S. bryophora Gray. Fig. 447. Plants 
2 to 8 in. high, the scape ending in a 

448. Saxifraga tolmiei T. & G.; o, habit 
x V2 ; b, fl. x 2; c, stamen x 4; d, cap¬ 

sule x 2. 

447. Saxifraga bryophora Gray; 
a, habit x % ; b, bulblet x 3 ; c, 
long. sect, of fl. x 3 ; d, stamen 

x 6. 
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raceme or very slender panicle; leaves linear-oblong, acute, 3 to 8 lines long; 
pedicels soon deflexed; flowers solitary and terminal, those along the axis or 
branches of the inflorescence replaced by leaf-buds or bulblets which fall to 
the ground and reproduce the species vegetatively; petals 2-spotted toward 
the base.—High montane, in moist gravelly soil, 8000 to 11,200 ft., Sierra 
Nevada from Tulare Co. to Tuolumne Co. and Mt. Shasta. July-Sept. 

10. S. tolmiei T. & G. Alpine Saxifrage. Fig. 448. Plants 2 to 5 in. high, 
the stems leafy, diffusely branching, forming dense tufts; leaves linear, 
closely imbricated on the short branches, sessile, 3 to 5 lines long; cymes 
disposed in a corymbose panicle or close cluster; filaments dilated at the 
summit.—High montane, 9000 to 10,000 ft., Sierra Nevada from Tulare Co. 
to Mariposa Co., Lassen Peak and Mt. Shasta; n. to B. C. July. 

2. JEPSONIA J. K. Small 

Perennial herbs with basal leaves and scapes from corm-like roots. Flowers 
few in a cyme terminating a naked scape, appearing in the autumn before 
the leaves. Leaves round-cordate, crenate and shallowly crenate-lobed. 
Calyx 5-toothed, its tube short-cylindric, the base with a honey-bearing area 
within. Petals inserted by short 
claws nearly in the sinuses, rotately 
spreading. Stamens 10, those oppo¬ 
site the sepals dehiscing their pollen 
very early. Carpels free from the 
calyx, united, their styles bearing 
kidney-shaped stigmas. (Willis Linn 
Jepson, author of a Flora of Cali¬ 
fornia.) 

1. J. parryi (Torr.) Small. Scapes 
3 to 10 in. high; leaves when ma¬ 
ture % to 2 in. wide; flowers 2% 
lines long; calyx truncatish at base, 
with 10 purple nerves, the alternate 
ones forking at the sinuses, a branch 
proceeding to the apex of each adja¬ 
cent lobe; petals ovatish, white, 
purple-nerved beneath, 2 lines long; 
ovary with fine brownish nerves.— 
Moist places in the dry hills, flower¬ 
ing in Nov. and Dec. after the fall 
rains begin.—San Diego to San 
Jacinto Valley; Santa Rosa and 
Santa Cruz Isis. Var. heterandra 

Jepson n. comb. Fig. 449. Calyx 
acutish at base.—Sierra Nevada 
foothills from Mariposa Co. to 
Tuolumne Co. (J. heterandra Eastw.) 

449. Jepsonia parryi var. heterandra Jepson; 

3. PELTIPHYLLUM Engler a> fl- ftems aLd ®°Lm XnVzj b> lea7es Xo 1/2 ; 
° c, long. sect, of fl. x 3 ; a, capsule x 2. 

Coarse herb with thick fleshy 
horizontal rootstocks, the flowers appearing before the leaves. Leaves orbic¬ 
ular-peltate, cupped at center, all basal, the petioles stipular. Scapes naked, 
surpassing the leaves. Flowers white, in terminal, simple or paniculately 
compound cymes. Calyx-tube joined to lower part of the pistils, the lobes 
reflexed in age. Stamens 10. Pistils 2, almost distinct. Follicles almost, but 
not quite, distinct, turgid, spreading. (Greek pelti, peltate, and phullon, 
leaf.) 

1. P. peltatum (Torr.) Engler. Fig. 450. Stout plant 1 to 4 ft. high; leaves 
1 to 2 ft. broad, 9 to 15-lobed, irregularly serrate, the petioles 1 to 31/A ft. 
high; flowers 6 to 7 lines broad.—Banks of rapid mountain streams, 1400 to 
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5600 ft., Sierra Nevada from Tulare Co. 
to Siskiyou Co., thence s. in the Coast 
Ranges to Humboldt Co.; n. to cen¬ 
tral Ore. June-July. The stout fleshy 
petioles, with the epidermis peeled off, 
were eaten by the native tribes and re¬ 
garded as a delicacy. (Saxifraga peltata 
Torr.) 

4. BOYKINIA Nutt. 

Perennial herbs with creeping rootstocks. 
Stems simple, bearing a few alternate 
leaves and paniculate or corymbose cymes 
of white flowers. Calyx-tube turbinate or 
subglobose or ovate, % to % adherent 
to the 2-celled ovary. Petals linear to 
elliptic, entire, with a short claw, decid¬ 
uous. Stamens 5, short. Styles 2. Capsule 
2-beaked. (Dr. Boykin of Georgia.) 

Flowers secund; corolla slightly irregular; petals 
narrow, obtuse at apex; ovary half in¬ 
ferior.—Subgenus Therofon. 

Petals cuneate-oblong, 1% to 2 lines long, 2 
to 3 times as long as the calyx-lobes; 
leaves with stipules.1. B. elata. 

Petals linear-spatulate, 1 line long, little longer 
than the calyx-lobes; leaves with¬ 
out stipules.2. B. rotundifolia. 

Flowers in terminal corymbose cymes; corolla regular; petals broad; ovary almost wholly 
inferior.—Subgenus Hemieva. 

Rootstock or caudex stout, vertical, not bulblet-bearing; leaves incised; stipules folia- 
ceous, conspicuous.3. B. major. 

Rootstock very short, vertical, crowded with bulblets; leaves with 3 nearly distinct 
leaflets; stipules none.4. B. ranunculi/olia. 

1. B. elata (Nutt.) Greene. Fig. 451. Stem slender, erect, 1% to 2 ft. 
high; herbage a little hairy, the 
petioles and stems very rusty-hairy 
at base; leaves thin-membranous, 
shallowly lobed or incised, serrate, 
1 to 4 in. broad; petioles long, 
dilated at base and bearing stipule¬ 
like bristles or subulate lobes; 
flowers slightly irregular, borne in 
a panicle of secund racemes; lower 
portion of calyx-tube glandular- 
hairy, upper portion nerved or 
somewhat ridged; calyx in age urn¬ 
shaped; calyx-lobes lanceolate- 
triangular.—Woods near the coast, 
Santa Lucia Mts. to Del Norte Co. 
(B. occidentalis T. & G.) 

2. B. rotundifolia Parry. Stems 
slender, 1 to 2 ft. high, stems and 
petioles glandular-hirsutulous; 
leaves round-cordate, very shal¬ 
lowly lobed, denticulate, 2 to 7 in. 
broad; petioles bristly at base, the 
bristles sometimes pinnately 
branched; calyx 10-nerved, hirsu- 
tulous, more or less glandular.— 
Montane, 2500 to 5000 ft.: San 
Gabriel Mts.; San Bernardino Mts. 

3. B. major Gray. Fig. 452. Stem 
coarse and stout, 2 to 3 ft. high; 

450. Peltiphyllum peltatum Engler; 
a, infl. x % ; b, fl. x 1%. 
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herbage somewhat glandular-sca¬ 
brous; leaves roundish-cordate, 4 to 
8 in. broad, 5 to 9-cleft, the divi¬ 
sions coarsely incised and toothed; 
lowest stipules membranous, the 
upper foliaceous, partly clasping 
the stem, often unequal in size and 
unlike in shape, 5 to 20 lines broad, 
those at the middle of the stem 
broadest; calyx-tube at first hemis¬ 
pherical, soon subglobose or urn¬ 
shaped, the lobes triangular, acute; 
petals obovate or roundish ovate, 
21/y lines long.—Wet meadows in 
woods, 3000 to 5500 ft.; Sierra 
Nevada from Mariposa Co. to 
Butte Co.; Humboldt Co. to Siski¬ 
you Co.; n. to southern Ore. 

4. B. ranunculifolia (Hook.) 
Greene. Stem 3 to 8 in. high; leaves 
with 3 almost distinct leaflets; leaf¬ 
lets broader than long or somewhat 
fan-shaped, mostly 3-lobed at apex, 
often with 1 or 2 supplementary 
lobes or teeth, 3 to 8 lines broad; 
flowers 3 lines long, in a compact 
or open cyme.—Montane, 5000 to 
6000 ft.., Plumas Co. (Spanish 
Peak) to the Siskiyou Mts.; n. to 
B. C. (Saxifraga ranunculifolia Hoo 

452. Boykinia major Gray; a, leaf x *4 ; b, fl. 
stem x V2 ; c, long. sect, of fl. x 2. 

•) 

453. Bolandra californica Gray; a, habit x 
% ; b, long. sect, of fl. x 2 ^. 

5. BOLANDRA Gray 

Perennial herbs with bulblet-bear- 
ing rootstocks and leafy stems. 
Leaves thin, palmately-veined. Flow¬ 
ers loosely paniculate. Calyx cup¬ 
shaped. Petals greenish with purple 
border, narrowly lanceolate-atten¬ 
uate. Pistils 2, lightly joined and 
free from the calyx. (Dr. H. N. 
Bolander, botanist of the California 
Geological Survey from 1865 to 
1870.) 

1. B. californica Gray. Fig. 453. 
Stems slender, 6 to 9 in. high, puberu- 
lent, the leaves glabrous; leaves 
round-cordate, % to 1% in. broad, 
5-cleft, the segments rounded and 
shallowly lobed or toothed; petioles 
2 to 4 in. long; upper cauline leaves 
reduced, ovate, toothed, sessile; flow¬ 
ers 3 lines long; calyx-lobes and 
petals recurving. — Montane, wet 
rocks, 5000 to 8400 ft., Mariposa Co. 
to Lake Tahoe. 

6. TIARELLA L. False Mitre-wort 

Perennial herbs with white flowers 
in a terminal raceme or panicle. 
Calyx adherent only to very base of 
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ovary, its lobes ovate. Petals linear-subulate with short claws, inconspicuous. 
Stamens 10, long and slender. Ovary 1-celled, compressed, 2-horned, the 
horns tapering into the long filiform styles. Capsule membranous, early 
dehiscent; valves unequal, one becoming elongated, the other remaining short. 
Seeds few at the base of each parietal placenta. (Diminutive of Greek tiara, 
a high cap, in allusion to the pistil.) 

1. T. unifoliata Hook. Stems several, sparingly leafy, % to 2 ft. high; 
leaves roundish or ovate, 3 to 5-lobed, cordate at base, 1 to 4 in. broad, the 
lobes crenate; cauline leaves 2 or 3; basal leaves long-petioled (3 to 9 in.); 
panicle 3 to 9 in. long; calyx lobes minutely ciliolate.—Canons and woods 
near the coast, 200 to 2000 ft., Santa Cruz Mts. to Humboldt Co.; n. to Mont, 
and Alas. 

7. LITHOPHRAGMA Nutt. 

Perennial herbs, the rootstocks tuberous or with grain-like bulblets. Stems 
simple, bearing a simple terminal raceme of several white or pink flowers. 
Leaves chiefly basal, their petioles with stipule-like dilations at the base. 
Calyx-tube adherent to the base or lower half of the ovary. Petals inserted 
in the sinuses of the calyx, cleft or toothed or entire, usually a little un¬ 
equal. Stamens 10, included. Ovary 1-celled, with 3 parietal placentae and 
3 very short styles. Capsule conical. Seeds numerous. (Greek lithos, rock, 
and phragma, fence, referring to the habitat.) 

Petals white, entire or toothed; basal leaves crenate or shallowly lobed. 
Calyx-tube turbinate; petals mostly 3-toothed at apex, the central tooth rather larger; 

ovary half free from the calyx.1. L. affinis. 
Calyx-tube shortly campanulate, broad. 

Calyx-tube acutish at base; petals entire; ovary half-free from calyx. 
2. L. cymbalaria. 

Calyx-tube rounded or truncate at base; petals toothed or entire; ovary almost 
wholly free from calyx.3. L. heterophylla. 

Petals pink or pinkish, palmately cleft into 3 equal lobes or sometimes 5 or 7-parted; basal 
leaves twice palmately divided. 

Calyx broadly campanulate, acute at base.4. L. tenella. 
Calyx clavate.5. L. parviflora. 

1. L. affinis Gray. Woodland Star. Stems 9 to 16 in. high, hispidulous, 
the hairs spreading and glandular; basal leaves often bronze-brown, roundish 
in outline and crenately lobed, varying into the cauline; cauline mostly 
parted into 3 broad divisions which are deeply incised or merely toothed; 
pedicels about equaling the turbinate calyx; raceme 7 to 10-flowered.—Open 
ground or open woods of the foothills, 150 to 2000 ft., common; Coast Ranges; 
Sierra Nevada. (Tellima affinis Bol.) 

2. L. cymbalaria T. & G. Stems filiform, 10 to 17 in. high; basal leaves 
round-reniform, 3 to 5-lobed, 2 to 9 lines broad; cauline leaves mostly only 
a pair, these opposite or nearly so; flowers few, the slender pedicels exceed¬ 
ing the calyx; calyx broad, often with an obscure brownish or constricted 
band below the lobes; petals entire or nearly so.—Coastal, South Coast 
Ranges from San Luis Obispo Co. to San Diego Co. (Tellima cymbalaria 
Walp.) 

3. L. heterophylla T. & G. Stems 1 to 2 ft. high; herbage hirsutulose or 
somewhat scabrous-pubescent, sometimes glandular at base; leaves roundish, 
crenately lobed, % to 1% in. broad, the cauline very variable but mostly 
3-parted with the divisions incised or toothed; pedicels mostly shorter than 
the calyx, often very short; calyx campanulate, truncate or rounded at base; 
sparingly puberulent; petals with 1 or 2 stout teeth on each side.—Shady 
ground in the hills, 500 to 3000 ft.: Coast Ranges; s. Sierra Nevada (Tulare 
Co. to Kern Co.); San Gabriel Mts.; San Bernardino Mts. (Tellima hetero¬ 
phylla H. & A.) Var. bolAnderi Jepson. Leaves mostly very shallowly lobed; 
petals entire or with a small tooth on each side.—Lower foothills: Coast 
Ranges; Sierra Nevada. Var. scabrella Jepson n. comb. Herbage and calyx 
scaberulous-glandular; petals entire.—Montane, 2000 to 9500 ft.: Sierra 
Nevada. (Tellima scabrella Greene.) 
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4. L. tenella Nutt. Stems slender, 4 to 13 in. high, roughish with short 
glandular hairs; leaves mostly reddish-purple beneath, roundish in outline, 
3 to 5-lobed, the lobes again deeply lobed and toothed, often cuneiform; 
pedicels as long as calyx; calyx-tube with a ring-like swelling at middle, 
bearing within a circular yellow gland; calyx campanulate, its tube acutish 
at base; petals pinkish, 3 to 3% lines long, palmately cleft into 3 equal lobes 
or the lateral lobes smaller.—Mountain slopes, 2000 to 3000 ft.: San Antonio 
Mts.; San Bernardino Mts.; Sierra Nevada from Kern Co. to Siskiyou Co., 
thence sw. to Humboldt Co.; n. to B. C., e. to Bocky Mts. and n. The petals 
are rotate, whereas in L. heterophylla they are usually a little ascending. 
(Tellima tenella Walp.) 

5. L. parviflora (Pursli) Nutt. Similar to no. 4; calyx clavate, 3^ lines 
long, its tube rusty glandular-pubescent, somewhat annular-dilated at the 
middle; petals pink, 3-lobed, 4% lines long.—Little Chico Creek, Butte Co.; 
n. to B. C., e. to Col. Very rare in Cal. (Tellima parviflora Hook.) 

8. TELLIMA B. Br. 

Perennial herbs with horizontal rootstocks. Stems simple, with a long 
terminal raceme of many flowers. Calyx inflated-campanulate, 10-nerved. 
Petals whitish, changing to red, sessile by a broad base, laeiniate-pinnatifid, 
reflexed. Stamens 10. Ovary almost completely inferior, with 2 parietal 
placentae alternate with 2 styles. Capsule conical. (Name an anagram of 
Mitella.) 

1. T. grandiflora (Pursh) Dougl. Pringe-Cups. Stems l1 2/^ to 3% ft. high, 
hirsute with spreading hairs, as also the petioles; leaves roundish in outline, 
cordate at base, shallowly 3 to 5-lobed, serrate or crenate, 2 to 4 in. broad, 
the basal on petioles 2 to 9 in. long; flowers 3 to 4 lines long.—Woods, in or 
near the Bedwood belt, Santa Cruz Mts. to w. Siskiyou Co.; n. to Alas. Apr.- 
May. 

9. MITELLA L. 

Perennial herbs with rootstocks. Leaves all basal, the slender scape-like 
stems ending in a spike-like raceme of small flowers. Calyx-tube about half- 
coherent with the ovary. Petals cleft. Stamens (in ours) 5, the filaments 
very short. Styles 2, short. Capsule opening before the seeds are ripe, 
the valves short and broad, forming a narrow rim to the pod. (Diminutive 
of the Latin mitra, a cap, in allusion to the pod.) 

Petals whitish, palmately 3-cleft at apex; calyx broadly turbinate, its lobes triangular- 
lanceolate with acute sinuses, erect or little spreading; stamens erect; anthers 
ovate; styles simple; raceme 1-sided. 

Leaves obscurely lobed, crenate.1. M. trifida. 
Leaves commonly 3-lobed above, not crenate.2. M. diversifolia. 

Petals greenish, pinnately cleft into capillary divisions; calyx dish-shaped or saucer-shaped, 
its lobes short and broad with obtuse sinuses, spreading (the limb, therefore, 
merely undulate); stamens indexed; anthers reniform; styles 2-lobed; raceme 
not 1-sided. 

Stamens opposite the sepals (as in the two preceding). 
Leaf-blades mainly glabrous.3. M. breweri. 
Leaf-blades with scattered white hairs.4. M. ovalis. 

Stamens opposite the petals.5. If. pentandra. 

1. M. trifida Graham. Plants 8 to 17 in. high; scapes and petioles retrorsely 
more or less hispid; leaves round-cordate, crenate, obscurely lobed, short- 
hispid with scattered hairs or glabrous, % to 2 in. broad; calyx-lobes whitish; 
petals linear, 3-cleft at apex.—Montane, 6000 ft., Haypress Mdw., Siskiyou 
Co.; n. to Saskat. 

2. M. diversifolia Greene. Plants 10 to 16 in. high; pubescence as in 
no. 1; leaves round-ovate in outline, cordate at base, most of them angularly 
3-lobed above, the margin otherwise subentire, 1 to 2 in. long; calyx-lobes 
whitish; petals linear-cuneate, 3-cleft at apex.—Montane, 6000 ft.: Trinity 
Summit; w. Siskiyou Co.; n. to Wash. 
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3. M. breweri Gray. Fig. 454. 
Plants 6 to 12 in. high; petioles and 
scapes with scattered rusty hairs; 
leaves round-cordate, shallowly lobed 
and crenate, l1/^ to 3 in. broad, gla¬ 
brous on the upper surface, nearly so 
below; pedicels 1 to 3 lines long; 
petals pinnately divided into 5 to 7 
rather remote capillary divisions; 
capsule 1 line broad.—Montane, 7000 
to 11,000 ft., Sierra Nevada from 
Tulare Co. to Sierra Co.; n. to B. C. 

4. M. ovalis.Greene. Plants 6 to 
14 in. high; scapes and petioles 
rather densely pilose with down¬ 
wardly turned hairs; leaves round- 
ovate with cordate base, hirsute with 
scattered but rather conspicuous 
white or brown hairs, % to 1% in. 
wide; pedicels 1 line long; petals 
pinnately divided into 3 capillary 
divisions (sometimes one lateral divi¬ 
sion wanting, often two wanting and 
the petals thus linear-subulate), or 
sometimes into 5 divisions (acc. to 
Greene).—Low ground, river bottoms 
or wet banks, Humboldt coast. It 
propagates by stolons and forms a 
carpet in moist places. 

5. M. pentandra Graham. Similar 
to M. breweri; petioles hairy, scapes glabrous; leaf-blades hispidulose with 
scattered hairs or glabrous; calyx-tube 
purple within; petals smaller, pinnately 
divided into about 5 to 7 capillary divi¬ 
sions; capsule 2 lines broad.—High 
montane, 6000 ft., Haypress Mdw., w. 
Siskiyou Co.; n. to Saskat., e. to Col. 

10. HEUCHERA L. Alum Root 

Perennial herbs with stout rootstocks. 
Leaves mostly basal, rounded and shal¬ 
lowly lobed. Flowering stems scape¬ 
like, bearing a panicle of small flowers 
in cymose clusters. Calyx-tube adnate 
to the lower % of the ovary. Petals 
white, very small, clawed, entire, in¬ 
serted on the throat of the calyx, or 
sometimes none. Stamens 5, ours with 
slender filaments. Capsule 1-celled, with 
2 parietal placentae, dehiscent between 
the 2 beaks. (J. H. Heucher, 1677-1747, 
German professor of medicine.) 

Inflorescence spike-like; stamens shorter than 
the calyx-lobes. 

Calyx 1 to i V2 lines long; petals present; 
se. Cal.1. H. novomexicana. 

Calyx 2 to 3 lines long; petals none; ne. 
Cal.2. H. cylindrica. 

Inflorescence paniculate; stamens equal to or 
exceeding the calyx-lobes. 

Petioles 1 to 8 in. long; leaf-blades 1 to 4 
in. long. 

455. Heuchera novomexicana Wheelock; 
a, habit x V2 ; b, long. sect, of fl. x 5. 

454. Mitella breweri Gray; a, habit x Y2 ; 
b, fl. x 3V2 ; c, open capsule x 3 V2. 
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Calyx turbinate, greenish, x/2 to 
iy2 lines long; puberu- 
lent..3. E. micrantha. 

Calyx hemispheric, reddish, 1 to 
2 lines long, densely 
hairy. 4. H. pilosissima. 

Petioles % to 3 in. long; leaf-blades 
M> to 1V2 in. long; calyx 
reddish or purplish, the 
lobes greenish-tipped. 

5. H. rubescens. 

1. H. novomexicana Wheelock. 
Fig. 455. Plants 6 to 12 in. high, 
glandular-puberulent; scapes slen¬ 
der; leaves 4 to 8 lines broad, 
roundish-cordate, the lobes round¬ 
ish, ciliate; petioles % to 2 in. long; 
calyx turbinate to campanulate, 
yellowish; petals white, inconspicu¬ 
ous.—White Mts.; e. to N. Mex. 

2. H. cyllndrica Dougl. Plants 
6 to 10 in. high, hirsutulose; scapes 
stoutish; leaves reniform or slightly 
cordate, 6 to 10 lines broad, hispidu- 
lous, the rounded lobes mucronate; 
petioles hirsute; calyx greenish, 
campanulate, puberulent; petals 
none.—Montane, 9000 ft., Modoc 
Co. n. to B. C. Yar. glabella 
Wheelock. Scapes and petioles 
puberulent or subglabrous; leaves 
3 to 6 lines broad, truncate, gla¬ 
brous, except the ciliate margins; 
spikes denser; calyx less hairy, yellowish.—Modoc Co.; n. to B. C. (H. 
glabella T. & G.) 

3. H. micrantha Dougl. Fig. 456. Plants 1 to 3 ft. high; petioles and stems 
pilose-hirsute, the leaves hirsutulous and the inflorescence glandular-puberu¬ 
lent; leaves round- or ovate-cordate, 2 to 4 in. long, obtusely lobed and 
crenately toothed; flowers in an ample loose panicle; calyx shorter than the 
slender pedicels; petals narrowly oblong, curving, rather shorter than the 
calyx.—Near the coast, 100 to 1500 ft., Monterey Co. to Humboldt Co.; Sierra 
Nevada, 2200 to 7000 ft., from Tulare Co. to Butte Co. and n. to Siskiyou 
Co.; n. to Wash. 

4. H. pilosissima F. & M. Plants 1 to 2 ft. high; herbage very glandular- 
villous; flowers in close clusters, the panicle less ample than in no. 3; calyx 
globular, exceeding or almost equaling the pedicel.—Near the coast, Mon¬ 
terey Co. to Humboldt Co. 

5. H. rubescens Torr. Plants 5 to 12 in. high, the scapes sparingly hirsutu¬ 
lose or nearly glabrous; leaves x/2 to 1% in. broad, round-cordate, shallowly 
lobed, the lobes crenate with subacute teeth, the teeth ciliate, bristle-tipped; 
panicle open or narrow; calyx 2 to 3 lines long, its tube turbinate-cylindric, 
becoming urnshaped in age; petals linear to narrow-oblanceolate; stamens as 
long as or longer than the petals.—Montane on rocks, 6000 to 10,000 ft., e. 
slope of the Sierra Nevada in Mono Co., rare or occasional on the w. slope; 
e. to Utah. Yar. parIshii Jepson n. comb. Leaf-lobes of the older leaves 
mostly very short and rounded, entire or sparingly toothed; calyx-tube 
cylindrie-turbinate, 2y2 to 3 lines long.—San Bernardino Mts. (H. parishii 
Rydb.) Var. elegans Jepson n. comb. Similar to var. parishii but calyx 
bright purple; flowers 3 to 4 lines long; calyx-tube cylindric or in age a little 
urnshaped; stamens not exserted.—San Gabriel Mts. (H. elegans Abrams.) 
Yar. prInglei Jepson n. comb. Leaves 4 to 8 lines broad, truncatish at base; 
petioles short (% to % or rarely to 2 in. long).—Montane, mostly 6000 to 
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10,000 ft., w. slope Sierra Nevada 
from Tulare Co. to Siskiyou Co. (H. 
pringlei Rydb.) 

11. TOLMIEA T. & G. 

Perennial herb. Stems ending in a 
raceme. Leaves chiefly basal. Petals 
5 or 4, filiform, subulate, elongated, 
inserted in the sinuses of the calyx, 
recurved, persistent. Calyx tubular, 
with 5 unequal lobes (2 large, 3 
small), deeply cleft down one side, 
with protruding pistil. Stamens 2 or 
3, with broad filaments, inserted in 
throat of calyx opposite the upper 
and lateral lobes. Calyx narrow. 
Ovary free from the calyx, long- 
oblong, attenuate at base, 2-cleft at 
apex; placentae 2, parietal; styles 2, 
slender. Capsule membranous, with 
2 diverging equal beaks, tapering at 
base. (Dr. W. F. Tolmie, medical 
officer of the Hudson Bay Co. at 
Fort Vancouver in 1832 and after, 
botanical collector.) 

1. T. menziesii (Pursh) T. & G. 
Fig. 457. Stems slender, 1y2 to 2*4 
ft. high; leaves round-cordate or 
cordate-ovate, lobed, irregularly ser¬ 
rate, 144 to 3Y2 in. 
Mendocino Co. to w. 

457. Tolmiea menziesii T. & G.; a, leaf x Ys ; 
b, fl. stem x % ; c, fl. x 3 ; d, capsule x 1 V2 ■ 

broad; flowers 4 lines long.—Woods along the coast, 
Siskiyou Co.; n. to Alas. (Leptaxis menziesii Raf.) 

12. CHRYSOSPLENIUM L. Golden Saxifrage 

Low herbs with leafy stems, our 

458. Clirysosplenium glechomaefolium 
Nutt.; a, fl. branchlet x 1; b, fl. x 5; 

c, stamen x 15. 

s perennial and with opposite leaves. 
Flowers solitary, small, greenish-yel¬ 
low. Calyx rotate, 4-lobed. Petals 
none. Stamens 4 or 8. Capsule 1- 
celled, with 2 parietal placentae. 
(Greek chrysos, gold, and splen, 
spleen, the plants used medicinally.) 

1. C. glechomaefolium Nutt. Fig. 
458. Stems ascending, 5 to 10 in. long; 
leaves roundish, crenate, truncatish 
and entire at base, 3 to 7 lines long; 
flowers 1 y2 to 2 lines broad.—Mucky 
ground in shade, Mendocino and Hum¬ 
boldt coast; n. to B. C. 

13. PARNASSIA L. Grass of 

Parnassus 

Glabrous perennial herbs with entire 
leaves in a basal tuft. Stems scape¬ 
like, bearing a single terminal white 
flower and commonly a single small 
sessile leaf. Sepals slightly united at 
base. Petals greenish- or yellowish- 
veined, each bearing at base a cluster 
of gland-tipped sterile filaments. Sta¬ 
mens 5, alternate with the petals. 
Ovary 1-celled; stigmas 4 (or 3), 
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sessile, opposite the same number of 
placentae. Capsule 3 or 4-valved, the 
valves placenta-bearing along their 
middle. (Called Grass of Parnassus 
by Dioscorides, from Mt. Parnassus.) 

Petals entire, not clawed, many-veined; 
leaves ovate, cuneate at base. 

1. P. palustris. 
Petals fimbriate at the basal sides, clawed, 

few-veined. 
Leaves oval; petioles 6 to 12 lines long, 

broad; staminodia 2 lines 
long ; bract ovate. 

2. P. cirrata. 
Leaves cordate to reniform; petioles 2 

to 5 in. long; staminodia V2 

line long; bract cordate. 
3. P. ftmbriata. 

1. P. palustris L. var. californica 
Gray. Fig. 459. Scape 9 to 16 in. 
high; leaves round-ovate to elliptic, 1 
to 1% in. long, contracted at base into 
a petiole; petals oval or obovate, 6 to 
9 lines long; sterile filaments capil¬ 
lary, 20 to 24 in a set, united to the 
middle. — High montane, wet mead¬ 
ows, 6300 to 11,000 ft., Sierra Nevada 
from Tulare Co. to Eldorado Co. and 
n. to Mt. Shasta; near the coast, 1500 
to 2500 ft., Santa Cruz Mts. and Mt. 
Tamalpais and n. to southwestern Ore. 

2. P. cirrata Piper. Similar to no. 
1; rootstock more slender; petals not 
so broad. — Montane, uncommon: 

460. Philadelphus lewisii var. californicus 
Gray; a, fl. branchlet x V2 ; b, capsule x 2. 

459. Parnassia palustris var. californica 
Gray; a, habit x % ; b, long. sect, of fl. x 
% ; c, gland x ; d, cross sect, of ovary 

x 2 4. 

North Fork San Gabriel Eiver; Mt. 
San Bernardino; upper Sacramento 
Eiver. 

3. P. fimbriata Konig. Also similar 
to no. 1; leaves % to 1% in. broad.— 
Mountain meadows, Warner Mts., 
Modoc Co.; n. to Alas., e. to Col. 

14. PHILADELPHUS L. Syringa. 

Mock Orange 

Deciduous shrubs with opposite 
leaves. Flowers white, showy, in ours 
in a terminal raceme or thyrse. Calyx- 
limb 4 or 5-parted, valvate in the bud, 
persistent. Petals 4 or 5, convolute in 
the bud. Stamens 20 to 40. Ovary 
inferior, in ours 4-celled; styles 4 (3 
to 5), distinct above the middle or at 
apex. Capsule loculicidally 4-valved, 
the valves commonly splitting a little 
at apex between the partitions; pla¬ 
centae projecting from above the 
middle of the axis, bearing many 
seeds. (Name of an Egyptian King, 
the application not obvious.) 

1. P. lewisii Pursh var. californicus 
Gray. Fig. 460. Loosely branching, 4 
to 11 ft. high; herbage varying from 



466 SAXIFRAGACEAE 

glabrous or with very slight trace of pubescence to markedly hairy; leaves 
ovate, acute, commonly entire or a little dentate, 1% to 3 in. long, on petioles 
2 to 4 lines long; flowers % to 1 in. broad; petals 4, elliptic; styles 2 or 3, 
distinct for the upper % or at apex.—Foothills and lower mountains, 800 to 
4500 ft.: coastal mts. of s. Cal.; Sierra Nevada. Var. gordonianus Jepson n. 
comb. More pubescent; leaves more freely dentate.—Along the coast, Hum¬ 
boldt and Del Norte Cos.; n. to B. C. (P. gordonianus Lindl.) The slender 
shoots of both varieties were used as arrow shafts for war and the chase 
by the native tribes. 

15. CARPENTARIA Torr. 

ShruD with opposite entire leaves and white flowers in a terminal cyme. 
Calyx 5 (or 6)-parted, its very short tube adnate to middle of ovary. Petals 

5 or 6 (to 8). Stamens numerous (150 
to 200). Ovary incompletely 5 (2 to 8)- 
celled, that is, with 5 (2 to 8) partitions 
originating on the walls and approxi¬ 
mating but not united in the axis (un¬ 
less at base), the inner margins bearing 
on each side a placental plate; placental 
plates projecting into the incomplete 
“cells” (2 plates to each “cell”), and 
bearing numerous ovules on both sur¬ 
faces. Style one, short, bearing com¬ 
monly 10 longitudinal stigmatic ridges, 
each pair of ridges representing a 2- 
lobed stigma. Capsule broadly conical, 
loculicidal. (Professor Carpenter of 
Louisiana.) 

1. C. californica Torr. Fig. 461. Erect, 
3 to 8 ft. high; leaves oblong, tapering to 
base and apex, the margins somewhat 
revolute, green and glabrous above, white- 
tomentulose beneath, 2 to 4 in. long, 
short-petioled; flowers 2 to 2% in. broad; 
petals orbicular, rotately spreading.— 
Sierra Nevada foothills, 2000 to 3000 ft., 
between the San Joaquin Eiver and Kings 

River: Backbone Creek; Grapevine Spring; Sycamore Creek. Local species. 

16. JAMESIA T. & G. 

Shrubs with opposite deciduous leaves. Flowers in terminal cymose clus¬ 
ters. Calyx 5-lobed, its tube joined to lower part of the ovary. Petals spread¬ 
ing. Stamens 10, the alternate shorter; filaments dilated. Ovary conical, 
with 3 to 5 parietal placentae; styles 3 to 5. Capsule incompletely 3 to 5 or 
7-celled. Seeds many, striate-reticulate. (Dr. Edwin James, botanist and 
historian of Long’s expedition to the Rocky Mts., 1820.) 

1. J. americana T. & G. var. californica Jepson n. comb. Low shrub % to 
3 ft. high, with shreddy gray or reddish bark, the young parts and calyces 
pubescent; leaves roundish to ovate, coarsely serrate, green and pubescent 
above, pale and densely strigose beneath, *4 to 1% in. long, on short or some¬ 
times long petioles; flowers deep pink; calyx-lobes narrow-ovate, acute, 
rarely obtuse; petals oblong or obovate, obtuse, 3% lines long; capsule (in¬ 
cluding the persistent styles) 5 lines long, surpassing the now lanceolate 
calyx-lobes.—Granite cliffs and rocky canon walls, 8500 to 12,000 ft.: s. Sierra 
Nevada from Palisade Creek, Fresno Co., to Kern Canon, Sawtooth Range 
and Mt. Whitney; Panamint Mts. (Edwinia californica Small.) 

17. WHIPPLEA Torr. 

Small low under-shrub with opposite leaves. Flowers small, white, in short 
racemes on a terminal naked peduncle. Calyx-tube wholly adnate to the 

461. Carpenteria californica Torr.; a, 
fl. branchlet x Vs ; b, cross sect, of 

ovary x 1. 
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lower portion of the ovary which is about % free. Stamens 8 to 12, those 
opposite the petals somewhat shorter, the filaments all dilated at the base 
or below the middle. Ovary 3 to 5-celled, with a single suspended ovule in 
each cell; styles 3 to 5, distinct, subulate, deciduous. Capsule septicidallv 
dehiscent into 3 to 5 cartilaginous 1-seeded portions which open down the 
ventral suture. (Lieut. A. W. Whipple, U. S. Army, commander of the Pacific 
Railroad Expedition from the Mississippi River to Los Angeles in 1853 and 
1854.) 

1. W. modesta Torr. Stems slender, diffuse or trailing; herbage and calyx- 
tube pubescent; calyx-lobes glabrous; leaves ovate or oval-ovate, 3-nerved, 
crenate above the middle, % to 1% in. long, short-petioled; racemes capitate 
or nearly so, about 4 to 9-flowered, the flowers soon becoming somewhat 
greenish; petals oblong or ovate, contracted at base, % to 1% lines long, 
larger than the linear calyx-lobes; capsule globular.—Woods and thickets, 
Coast Ranges from Monterey Co. to Solano and Humboldt Cos.; n. to Ore. 

18. R1BES L. Gooseberry. Currant 

Shrubs, either unarmed or prickly. Leaves alternate, palmately lobed, the 
stipules adnate or none. Flowers in racemes or solitary, the pedicels with 
bractlets. Calyx-lobes, petals and stamens 5 in all ours except R. speciosum. 
Calyx-tube adnate to the 1-celled ovary and more or less produced beyond it. 
Petals inserted on the throat of the calyx, the stamens alternating with 
them. Placentae 2, parietal. Styles 2, distinct or more or less united; stigma 
terminal. Fruit a berry. (Ancient Arabic name.) 

A. Stems unarmed; berry spineless; peduncles bearing a several to many- 
flowered raceme.—Subgenus Ribesia (Currants). 

Flowers yellow; leaves convolute in the bud.1. R. aureum. 
Flowers red, white, or greenish; leaves plaited in the bud. 

Calyx-tube cylindric or campanulate. 
Flowers white or greenish white. 

Calyx-tube cylindric, 2 V2 to 3 times as long as broad; berry crimson. 
2. R. cereum. 

Calyx-tube campanulate, 1 to nearly 2 times as long as broad; berry black. . 
3. R. viscosissimum. 

Flowers pink or red. 
Calyx-lobes erect in anthesis, the calyx-tube bowl-shaped. . . . 4. R. nevadense. 
Calyx-lobes rotate or recurving in anthesis. 

Style glabrous; leaves thinnish.5. R. sanguineum. 
Style pubescent; leaves thickish.6. R. malvaceum. 

Calyx-tube rotately spreading or saucer-shaped; leaves resinous-dotted below. 
Leaves maple-like, deciduous. 

Stems ascending; ovary with stalked glands.7. R. laxiflorum. 
Stems erect; ovary with sessile glands.8. R. bracteosum. 

Leaves leathery, evergreen.9. R. viburnifolium. 

B. Stems bearing spines at the nodes below the leaves and often prickly; 
berry spiny or spineless; peduncles mostly 1 to few-flowered.—Subgenus 
Grossularia (Gooseberries). 

Flowers 5-merous; petals much shorter than the calyx-lobes; calyx-lobes reflexed in flower, 
later erect; stamens exserted or not exserted. 

Calyx-tube rotately spreading or saucer-shaped; berry with gland-tipped hairs. 
Leaves glabrous or nearly so; berry black.10. R. lacustre. 
Leaves very glandular-sticky; berry red.11. R■ montigenum. 

Calyx-tube cylindric or campanulate. 
Styles hairy; ovary and berry glabrous and spineless. 

Stamens longer than the calyx-lobes.12. R. divaricatum. 
Stamens shorter than the calyx-lobes.13. R. inerme. 

Styles glabrous. 
Berry spineless, sometimes glandular-hairy. 

Ovary and berry glabrous. 
Calyx-tube 1*4 to 2 times as long as the calyx-lobes. 

14. R. leptanthum. 
Calyx-tube % to as long as the calyx-lobes. . . .15. R. quercetorum. 

Ovary and berry more or less hairy.16. R. velutinum. 
Berry spiny. 

Anthers lanceolate to linear, apiculate or constricted at apex; stamens 
1 y3 to 2 times longer than the petals. 

Calyx-tube much longer than broad. 
Berry with long glandless spines, sometimes also with very 

short glandular ones.17. R. roezlii. 
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Berry with very short regular gland-tipped spines. 
18. R. amarum. 

Calyx-tube as broad or nearly as broad as long. 
Calyx lurid purple to greenish white. 

Leaves glabrous or nearly so and non-glandular; ovary 
with mostly equal non-glandular bristles. 

19. R. calif or nicum. 
Leaves mostly pubescent and mostly glandular below; 

ovary with long and short more or less gland- 
tipped bristles.20. R. menziesii. 

Calyx dull white; leaves and especially petioles more or less 
viscid-glandular .21. R. victoris. 

Anthers oval or elliptic, not apiculate at apex. 
Stamens scarcely exceeding the petals; calyx greenish-white; berry 

with very unequal spines; leaves pubescent. 
22. R. binominatum. 

Stamens twice as long as the petals; calyx crimson or red; berry 
with subequal spines. 

Leaves glabrous or nearly so. 
Calyx-tube about as broad as long; berry with long gland¬ 

less spines.23. R. marshallii. 
Calyx-tube longer than broad; berry with very short 

glandular spines.24. R. lobbii. 
Leaves soft pubescent, commonly with intermixed short bristly 

hairs.25. R. sericeum. 
Flowers 4-merous, red, showy; petals as long as the calyx-lobes; calyx-tube short, swollen 

into a ring or annulation, its lobes erect; stamens long-exserted.26. R. speciosum. 

1. R. aureum Pursh. Golden Currant. Shrub 4 to 8 ft. high, nearly 
glabrous, not glandular; leaves % to 1% in. broad, 3 to 5-lobed, mostly obtuse 
or truncate at base, the lobes rounded, entire or few-toothed or incised; 
racemes about 1 in. long, loose, with few to several flowers, the bracts 
foliaceous; flowers golden yellow, spicy fragrant; calyx salverform, its 

slender tube 2 to 3 times the length of the 
oval lobes; lobes 1% to 2 lines long; stamens 
not surpassing the petals; ovary glabrous; 
berry yellow, crimson or black, 2 to 3 lines 
long.—Moist land or banks of streams or 
lakes, interior plateau, e. of the Sierra 
Nevada from Inyo Co. to Siskiyou Co.; n. 
to B. C., e. to Rocky Mts. Yar. gracIllimum 

Jepson n. comb. Flowers “scentless”; calyx- 
tube more slender and its lobes shorter (1% 
to 2 lines long).—Coastal: Wildcat Creek, 
Contra Costa Co.; Mt. Hamilton Range; Tem¬ 
pleton; s. to Glendora and Riverside. (R. 
gracillimum Cov. & Britt.) 

2. R. cereum Dougl. Fig. 462. Low 
broad much branched bush 1 to 3 or 5 
ft. high; foliage pleasantly but some¬ 
what heavily fragrant; leaves mi¬ 
nutely glandular, % to 1 in. (less com¬ 
monly % to 1% in.) wide, shallowly 
3 (or 5)-lobed or cleft, the lobes ser¬ 
rate or incised; racemes drooping, 2 to 
9-flowered; flowers 4 to 5 lines long; 
calyx white or pinkish, tubular, its 
short lobes rotate, white; stamens 
included, with very short filaments, 
inserted high on the tube; petals 
white, very small, the blade trans¬ 
versely oblong with a very short 
broad claw; berry crimson, glabrous, 
or with minute gland-tipped hairs; 
3 lines in diameter. — High montane, 
6200 to 12,050 ft.: Mt. Shasta and 
Modoc Co. south through the Sierra 
Nevada to Mt. Pinos and the San 

463. Ribes viscosissimum Pursh; a, fl. 
branclilet x % ; b, fl. x 1; c, fr. x 1. 

462. Ribes cereum Dougl.; fl. 
branchlet x 1. 
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Gabriel, San Bernardino and San Jacinto mountains; e. to Rocky Mts., 
n. to B. C. 

3. R. viscosissimum Pursh. Fig. 463. Leafy shrub 1 to 3 ft. high, with 
reddish shreddy bark and fragrant foliage; herbage glandular-hispidulose 
and also puberulent, especially on the branchlets and petioles; leaves cordate- 
rounded, shallowly 3-lobed with rounded lobes and open sinuses, crenate, 
1 y2 to 2% in. broad; racemes ascending, short, somewhat corymb-like, 3 to 
13-flowTered; bracts oblong, conspicuous; flowers 8 lines long; pedicels 2 to 5 
lines long; calyx greenish or pinkish, its tube nearly as broad as long, its 
oblong lobes at least % length of tube; petals dull white, broadly ovate, very 
obtuse, their tips approximate and so narrowing the opening a little; stamens 
not exceeding the petals; ovary covered with gland-tipped hairs; berry black, 
more or less glandular-bristly.—High mountains, 8000 to 9500 ft.: Sierra 
Nevada from Tulare Co. to Mariposa Co.; e. to Rocky Mts., n. to B. C. 

Passing by intermediate states into the 
var. hallii Jancz. Calyx purple-tipped; 
ovary glabrous; berry with a bloom.— 
Sierra Nevada from Mariposa Co. n. to 
Modoc Co., thence w. to Mt. Shasta and 
Trinity Summit. 

4. R. nevadense Kell. Fig. 464. Slender 
diffuse or erect shrub 3 to 6 ft. high; 
foliage and racemes similar to R. sanguin- 
eum, but the flowers very much shorter; 
calyx reddish, 1 to 2 lines long, its tube 
short and broad, almost bowl-sliaped, its 
lobes erect; petals white, slightly shorter 
than the calyx-lobes; style very short; 
berry blue-black but covered with a 
white bloom.—Higher mountains, 4500 to 
7000 ft.: North Coast Ranges from 
Trinity Co. to Siskiyou Co.; Sierra 

Nevada from Shasta Co. to Tulare Co.; s. to the San Gabriel, San Bernar¬ 
dino and San Jacinto mountains. 

464. Ribes nevadense Kell.; a, fl. 
branclilet x % ; &, fl. x 2 ; c, fr. x %. 

5. R. sanguineum Pursh. Flowering Currant. Stems slender, erect or 
spreading, 4 to 9 ft. high; bark brownish, shreddy; foliage sticky when young; 
leaves roundish-cordate in outline, 3-lobed or with 2 supplementary lobes, 
rather finely serrate, U/2 to 3 in. broad, 
green above, pale pubescent or tomentu- 
lose beneath; stipules glandular-bristly; 
racemes erect, rather long-peduncled; 
bracts crimson; flowers blood red, 6 to 7 
lines long; calyx funnelform, its lobes 
ascending; petals short-spatulate; ovary 
sprinkled with short stipitate glands, 
otherwise glabrous, rarely puberulent; 
berry blue-black, with bloom, 4 to 5 lines 
in diameter.—High montane: Siskiyou 
and Del Norte Cos.; n. to B. C. Var. 
glutin6sum Loud. Fig. 465. Racemes 
drooping; flowers deep or pale pink.— 
Canons or on northward slopes near the 
coast from San Luis Obispo Co. to Berke¬ 
ley and Mt. Tamalpais and n. to Del 
Norte Co.; common. Yar. DEDtJCTUM Jep- 
son n. comb. Six to 16 ft. high; leaves thin; 
flowers pale or whitish, few in a mostly 

465. Ribes sanguineum var. glutinosuin 
Loud.; a, fl. branclilet x %; b, fl. x 1; 

c, fr. x %. 

loose drooping raceme; berry ripening slowly.—Very dense shade of forests: 
San Mateo Co.; Berkeley; Eureka. Local ecological form, perhaps not of 
even varietal value. (R. deductum Greene.) 
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6. R. malvaceum Sm. Stems stout, usually many from the base, strictly 
erect and compact, 4 to 6 ft. high; leaves thick, conspicuously rugulose, 
slightly glandular-scabrous above, more or less white-tomentulose beneath, 
% to 2in. broad; flowers rose-color, very pale pink or whitish, 4 to 5 lines 
long; calyx broadly cylindric, its lobes rotate or spreading; petals very 
broad, truncate; ovary white-hairy and with short gland-tipped hairs; berry 
ripening very rapidly, glaucous, somewhat hispidulous or hairy, the pulp 
soft and sweet.—Wooded or dry open hills: inner North Coast Range from 
Tehama Co. to Mt. Diablo; Marin Co.; s. to coastal S. Cal. Dec.-Apr. Yar. 
viridifolium Abrams. Foliage greener than in the species and inflorescence 
more glandular.—San Gabriel Mts. Var. indec6rum Jancz. Flowers whitish, 
nearly sessile, 2y2 to Sy2 lines long; style very short.—Dry chaparral belt, 
Ventura Co. to San Diego Co. 

7. R. laxiflorum Pursh. Stems decumbent or ascending, 3 to 8 ft. long; 
leaves roundish cordate in outline, nearly glabrous above, pubescent beneath, 
21/o to 5 in. broad, 5-lobed or with 2 supplementary lobes at base, serrate; 
racemes erect, 1% to 4 in. long; pedicels 2y2 to 6 lines long; bracts lance¬ 
olate; flowers purplish; calyx saucer-shaped, 3 lines broad; petals minute, 
fan-shaped, truncate or retuse, short-clawed; ovary, pedicels and rachis 
whitish pubescent, the former densely, the latter two lightly sprinkled with 
long-stalked glands; berry black, 2 to 3 lines long, with a few long-stalked 
glands.—Wet places in woods, Humboldt Co.; n. to B. C. and Alas.; Siberia. 
Apr. 

8. R. bracteosum Dougl. Stink Currant. Tall erect shrub 4 to 8 or 14 ft. 
high; leaves large, deeply 5-lobed with doubly serrate divisions, 2 to 8 or 10 
in. broad, nearly glabrous but the upper side minutely strigulose, the under 
side sprinkled with resin dots; petioles long; racemes erect, 5 to 7 in. long, 
with numerous (30 or more) “ greenish-white ” flowers; bracts persistent, 
filiform or lanceolate, the lower petioled; calyx rotately expanding or saucer¬ 
shaped; petals minute; stamens very short; berry black, covered with a 
bloom, resin-dotted, 4 lines long.—Stream banks and bottoms along the coast: 
Mendocino Co. to Del Norte Co.; n. to Ore. and Alas. May-June. 

9. R. viburnifolium Gray. Straggling evergreen bush; leaves glabrous, 
leathery, oval, rounded at apex or sometimes retuse, entire or sparsely 
crenate, 9 to 14 lines long, sprinkled beneath with resin dots; racemes erect; 
pedicels long, filiform; flowers small, pink; calyx rotate; petals minute, % 
as long as the calyx-lobes; stamens very short; berry glabrous.—Santa Cata¬ 
lina Isl.; L. Cal. 

10. R. lacustre Poir. Swamp Gooseberry. Stems prostrate or ascending, 
3 to 4 ft. long; spines at the nodes 3, the stems prickly or sometimes naked; 
leaves nearly or quite glabrous, % to 2% in. broad, deeply and incisely 3 or 
5-lobed with mostly open sinuses, the lobes incised and serrate; racemes at 
first erect, later recurving, 1 to 2 in. long, with 7 to 12 greenish flowers on 
pedicels 2 to 3 lines long; calyx saucer-shaped; stamens about the length of 
the petals, minute; ovary with scattered gland-tipped prickles, otherwise 

glabrous; berry black, 2 lines broad, 
with weak gland-tipped bristles.—Cold 
wet mountain meadows, 5000 to 6000 

ft., Humboldt Co. to Siskiyou Co.; n. to 
Alas., e. to N. Eng. 

11. R. montigenum McCl. Fig. 466. 
Low or straggling, much branched, 1 to 
2 ft. high, the stems with 1 to 3 or 4 
spines at the nodes, the internodes 
bristly-prickly or nearly naked; herbage 
short-pubescent, glandular-sticky; leaves 
small (4 to 8 lines broad), 3 to 5-parted. 
the lobes incised; flowers reddish brown, 
peduncles short; racemes 5 to 7-flowered, 

466. Ribes montigenum McCl.; a, fl. 
branchlet x 1; b, fl. from above x 2. 
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the pedicels very short; calyx greenish, fading pinkish, its tube saucer¬ 
shaped, 2% to 3 lines broad; petals dull crimson or deep red, fan-shaped, % 
line long; stamens inserted in the sinuses of the glandular 5-lobed disk, very 
short; ovary hairy and with glandular prickles intermixed; berry light red 
with scattered gland-tipped or rarely glandless bristles or sometimes smooth, 
2y2 lines in diameter.—Dry slopes on high mountains, 7500 to 12,500 ft.: 
San Gabriel, San Bernardino and San Jacinto mountains; Sierra Nevada 
from Tulare Co. to Placer Co. and n. to Siskiyou Co.; e. to Eocky Mts., 
n. to B. C. 

12. R. divaricatum Dough Straggly Gooseberry. Fig. 467. Shrub 4 to 6 
ft. high, with very long straggling branches; bark whitish or dull gray; 
herbage glandular when young; spines at the nodes 1, sometimes 3; leaves 
green and only minutely pubescent above, pubescent or puberulent and 
usually pale beneath, % to 1% (or 21/4) in. broad, 3 to 5-cleft, truncate or 
subcordate at base, rarely rounded; racemes drooping, loosely 3 to 5-flowered, 
sometimes 2 or 6-flowered; pedicels 3 to 4 lines long, with a small roundish 
bract at base; flowers 3 to 5 lines long; calyx-lobes broadly oblong, obtuse, 

467. Ribes divaricatum Dougl.; a, fl. branchlet x 1; b, long. sect, of fl. x 4; 
c, fr. cluster x 1. 

green without, dull purple within, longer than the bowl-shaped tube; petals 
white, fan-shaped, plane, % to 1 line long; stamens and style exserted, the 
latter deeply cleft, densely long-villous at the middle; ovary and berry gla¬ 
brous and spineless.—Shaded canon bottoms and flats: Coast Eanges, mostly 
near the coast, from San Bernardino Valley to Humboldt Co.; Shasta Co. 
to Lassen Co.; n. to B. C. 

13. R. inerme Eydb. Stems slender, often simple, 2 to 5 ft. high; bark 
whitish; spines at nodes 1 to 3, short (1 to 2 lines long) or none; prickles 
none; leaves quite glabrous or sparingly pubescent, especially beneath, 1 to 
2 in. broad, subcordate, 5-cleft, the lobes incisely toothed; petioles usually 
with a few scattered bristles; flowers 1 to 3, nodding, greenish or purplish, 
3 lines long; ovary and calyx characteristically glabrous, the calyx-tube 
about as long as the lobes; stamens twice as long as the minute petals; 
style villous below the middle; ovary glabrous; berry smooth, glabrous, 
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dark purple, 4 lines in diameter.—Mountains, 3500 to 8000 ft.: Sierra Nevada 
from Tulare Co. n. to Modoc and Siskiyou Cos.; e. to Rocky Mts., n. to Alb. 
and B. C. The berries make an agreeable sharp sauce and are prized by the 
mountaineers. Var. klamathense Jepson n. comb. Leaves villous; calyx 
hirsute; berry black (ex char.).—Siskiyou Co.; s. Ore. (Grossularia klama- 
thensis Cov.) 

14. R. leptanthum Gray var. lasianthum Jepson n. comb. Freely, intri¬ 
cately and rigidly branched, forming low round bushes 1 to 3 ft. high; bark 
white, shreddy; stems with 1 to 3 slender spines at the nodes, rarely with 
prickles; leaves minutely puberulent or nearly glabrous, 4 to 6 lines wide, 
roundish, deeply cleft, the petioles pubescent; racemes 1 or 2 (rarely 3 or 4)- 
flowered; calyx yellow, its tube cylindrical, 3 to 4 lines long (2 to 3 times 
as long as broad), hairy-pubescent; petals yellowish, equaling the stamens, 
often annular-dilated above the ovary; ovary glabrous; berry smooth, crim¬ 
son, 2y2 to 3y2 lines in diameter.—High mountains, 7000 to 10,000 ft.: Sierra 
Nevada from Tulare Co. to Nevada Co. (R. lasianthum Greene.) 

15. R. quercetdrum Greene. Bush 2 to 4 ft. high; stems not at all or 
sparingly bristly; spines mostly solitary; leaves deeply cleft and incised- 
toothed, finely puberulent, rarely subglabrous, usually minutely glandular, 
4 to 6 lines broad; flowers 3 to 4 lines long; calyx-lobes little longer than 
the petals; calyx yellow, minutely puberulent, its tube nearly as broad as 
long in early anthesis; petals a little longer than the stamens; style glabrous, 
undivided; ovary and berry glabrous and smooth; berry 2y2 to 3 lines in 
diameter.—Foothills, on open oak-covered or rocky slopes, Sierra Nevada 
from Tuolumne Co. to Kern Co.; South Coast Ranges from Monterey Co. 
southward; in or near the San Jacinto Range and southwards. 

16. R. velutinum Greene. Similar to R. leptanthum; leaves minutely and 
often densely pubescent; calyx yellow, its tube very short (1 line long), as 
broad as or broader than long in the fresh flower; ovary lightly or densely 
hairy, the hairs sometimes gland-tipped and bristle-like.—Mountain slopes, 
mostly of the interior plateau, 3000 to 8200 ft.: Trinity Co. to Siskiyou Co., e. 
to Modoc Co., thence s. on the e. side of the Sierra Nevada to Mt. Pinos; Ore. 
to Utah and Ariz. Yar. glandulIferum Jepson n. comb. Berry densely (some¬ 

times sparsely) covered with long gland-tipped 
hairs, and also more or less finely pubescent.—Siski¬ 
you, Tulare and Kern Cos. (R. glanduliferum Hel.) 

17. R. roezlii Regel. Fig. 468. Stout shrub 2 to 3 
or 5 ft. high and half again or twice as broad, with 
many long diffusely spreading branches; nodes with 
1 to 3 spines; prickles none; leaves pubescent or 
glabrous, 3 to 5-cleft into toothed lobes, 6 to 11 lines 
broad; pedicels 1 (or 2)-flowered; flowers dull red, 
6 to 8 lines long; calyx dull red, puberulent, often 
densely whitish-pubescent, its tube 1% to 2 times 
longer than broad, as long or nearly as long as the 
lobes; petals white, involute, over half as long as 
the stamens; ovary densely white-hairy or at least 
pubescent, the long bristles intermixed with some 
short gland-tipped bristles; bristles pubescent or 
short-pilose; berry yellowish, pinkish or purplish, or 
becoming deep red-brown when ripe, 6 to 7 lines in 

diameter, beset with long stout more or less pubescent spines.—Mountain 
slopes and canon valleys, 3500 to 7000 ft.: mts. of coastal S. Cal.; Mt. Pinos; 
Sierra Nevada (the most common gooseberry at middle altitudes); n. to 
Modoc Co., thence w. to Humboldt Co. Var, cruentum Rehd. Leaves more 
commonly glabrous; calyx glabrous; ovary glabrous, densely covered with 
long glabrous bristles which are set about at base with a rather dense layer of 
stiped glands; spines of the berry numerous, non-glandular and non-pilose.— 
North Coast Ranges, in the middle and inner ranges. Berry somewhat sugges¬ 
tive of a small chinquapin bur. (R. cruentum Greene.) 
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18. R. amarum McCl. Similar to 
R. menziesii but the stems not 
prickly; flowers 6 to 8 lines long; 
calyx funnelform, puberulent and 
somewhat stipitate-glandular, its 
tube twice as long as broad, its lobes 
broad, red-purple; petals nearly as 
long as the filaments; ovary very 
densely covered with very short 
gland-tipped bristles, also somewhat 
glandular and often puberulent; 
berry 5 to 6 lines in diameter, 
densely covered with short stout 
spines; skin of berry tough, nau¬ 
seous; spines more or less glandular, 
% to 1% lines long. — Mountain 
canons, 1000 to 4000 ft.: coastal S. 
Cal., n. in the Sierra Nevada to 
Mariposa Co. 

19. R. californicum H. & A. Hill¬ 

side Gooseberry. Fig. 469. Compact 
shrub, with more or less flexuous 
branches, 2% to 4 ft. high; nodal 
spines 3 (or 1); prickles none; leaves 
% to 1% in. broad, 3 to 5-cleft, cre- 
nate, glabrous or nearly so, and non- 

glandular; flowers solitary (sometimes 2), 4 to 5 lines long; pedicels with 
a couple of shallowly lobed bracts at middle; calyx greenish, dull white, or 
sometimes purplish-tinged, glabrous, rarely puberulent, sometimes the lobes 
tipped with a few pilose hairs; petals white, % to % as long as the stamens; 
ovary glabrous or sometimes puberulent, covered with rather long bristles, 
sometimes interspersed with shorter gland-tipped bristles; berry usually 
small, 3 to 4 or 5 lines in diameter, the spines slender.—Hills or narrow 
canon flats, most characteristic of dry exposed or rocky slopes, central Coast 
Ranges from Monterey Co. to Mendocino Co. Jan.-Apr. Yar. oligacanthum 

Jepson n. comb. Berry with strikingly few spines, the spines strong and 
conspicuously scattered, or smooth and unarmed.—Santa Cruz Mts. to Mon¬ 
terey Co. Armed and smooth berries may be found on a single branchlet. 
(R. oligacanthum Eastw.) Yar. hespi^rium Jepson n. comb. Calyx reddish- 
purple; petals nearly as long as the filaments; ovary and berry glabrous or 
sometimes puberulent, densely covered with slender spines; all the spines 
non-glandular, or a few shorter ones gland-tipped.—S. Cal. mts. Related in 
the color and size of its flower to R. menziesii and in its spiny bur-like fruit 
to R. roezlii var. cruentum. It has one or more points of difference with 
several allied species but no one character different at once from all of them. 
(R. hesperium McCl.) 

469. Ribes californicum H. & A.; a, fl. 
branchlet x % ; b, long. sect. fl. x 2%. 

20. R. menziesii Pursh. Canon Gooseberry. Fig. 470d. Tall openly 
branched shrub, 4 to 8 ft. high; stems with mostly 3 spines at the nodes, 
usually densely prickly and more or less glandular-pubescent; leaves 3 to 5- 
cleft, serrate, subcordate at base, subglabrous above, pubescent and gland¬ 
ular beneath, 1 to l1/** in. broad; pedicels 1 or 2-flowered; flowers 5 to 6 lines 
long; calyx more or less glandular-pubescent or -hairy, its lobes lurid-purple, 
3 to 4 lines long, closely reflexed; petals white, waxy, involute, often crenu- 
late, 2 lines long, over half as long as the stamens; style exceeding the sta¬ 
mens, 2-cleft at apex; ovary pubescent and densely bristly, the bristles all 
or mostly gland-tipped; berry 5 to 7 lines in diameter, the numerous spines 
very short (*4 to 1 line long), more or less glandular.—Canons and flats near 
the coast from San Luis Obispo Co. to Humboldt Co.; n. to southern Ore. 
Jan.-Mar. Yar. senile Jepson n. comb. Ovary markedly white-pilose be¬ 
tween the bristles.—Santa Cruz Mts. (Grossularia senilis Cov.) Var. h^strix 
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Jepson n. comb. Stems often densely setose-spiny; nodal spines yellow, 
often very stout and long (mostly 6 to 11 lines) ; leaves chartaceous.—Santa 
Lucia Mts., along the coast. (R. hystrix Eastw.) Yar. leptosmum Jepson 
n. comb. Fig. 470a, b, c. Stems without prickles or sparingly prickly; sta¬ 
mens about twice the length of the petals; ovary very densely and evenly 

470. a, Ribes menziesii var. leptosmum Jepson; fl. branchlet x 1; 
b, long. sect. fl. x 2 ; c, berry x 1; d, R. menziesii Pursh; berry x 1. 

covered with stiped glands (in the extreme form as if tesselated), soon 
developing into unequal gland-tipped bristles.—Hill canons about San Fran¬ 
cisco Bay. (Grossularia leptosma Cov.) 

21. R. victoris Greene. Victor’s Gooseberry. Low bush 1 % to 2 ft. 
high, the slender stems with 1 to 3 weak spines at the nodes, the newer 
branches prickly; foliage sparsely strigulose or hirsutulous and more or less 
viscid-glandular, especially on the petioles; leaves % to 1 in. broad, cre- 
nately incised, 5-lobed, the lower pair of lobes much smaller; pedicels 5 
lines long, 1 or 2-dowered; flowers 5 to 6 lines long; sepals dull white; petals 
clear white, about % the length of the stamens; ovary covered with stiped 
glands, sometimes as if tesselated; berry mostly oval, golden yellow, 6 to 8 
lines in diameter, very densely covered with slender but short glandular 
spines.—Shady canons, Marin, Sonoma and Napa Cos. Var. greeneianum 

Jepson n. comb. Leaves 1% to 1% in. broad; pedicels slender, 1 to 1% 
in. long; flowers 7 to 9 lines long; petals about % the length of the stamens. 
—Canons, e. slope of the Vaca Mts. (R. greeneianum Hel.) Var. minus Jepson 
n. comb. A form of the rocky hills with smaller flowers (4 to 5 lines long).— 
Hood’s Peak and Napa ranges. (R. menziesii var. minus Jancz.) 

22. R. binominatum Hel. Stems trailing, not bristly, 2 to 4 ft. long; nodal 
spines 3, unequal; leaves 3 to 5-cleft, % to 1% in. broad, glabrous or weakly 
pubescent and often glandular above, more or less silky-pubescent beneath; 
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calyx greenish white, villous, 4 to 5 lines long, its tube very short, the lobes 
twice as long; stamens little exceeding the petals; berry usually glandular, 
covered with stout-based yellowish spines of very unequal length.—Mon¬ 
tane, 5000 to 6000 ft., uncommon: Tulare Co.; Siskiyou Co. 

23. R. marshallii Greene. Low, spreading, sometimes forming almost mat¬ 
like colonies 3 to 7 ft. across; flowers similar to those of R. lobbii; calyx- 
tube bowl-shaped, as broad or broader than high; calyx-lobes crimson, 2 
lines broad, 6 to 7 lines long; anthers glandless; ovary white-woolly, with 
non-glandular bristles imbedded in the tomentum; berry subglobose, 6 to 7 
lines in diameter, covered with long glandless spines.—Montane, 6000 to 
7000 ft., n. Humboldt Co. to w. Siskiyou Co. 

24. R. lobbii Gray. Bush 2 to 3 ft. high; herbage sparingly glandular- 
pubescent; spines at nodes 3; leaves % to 1% in. broad, 3-lobed and serrate, 
sparsely hispidulose; peduncles 1 to 3-flowered; flowers pendulous, 10 to 11 
lines long; calyx crimson or Turkish red, sparingly hairy outside, its tube 
cylindric, longer than broad; calyx-lobes long-oblong, somewhat spreading 
or recurved-coiling, longer than the tube; petals involute, yellow; stamens 
and style much exserted; anthers densely glandular-dotted on the back; 
ovary densely covered with stipitate glands as if tesselated, half-sheathed or 
closely subtended by a truncate bract; berry oval, 6 to 8 lines long, densely 
covered with gland-tipped short spines.—Montane, 5500 to 6500 ft., n. Hum¬ 
boldt Co.; n. to B. C. 

25. R. serieeum Eastw. Stems very prickly, the prickles bristle-like; 
herbage with a short-pilose whitish pubescence; leaves thinnish, deeply 3 
(or 5)-cleft; raceme (1 or) 2-flowered, on peduncles % to 1% in. long; 
peduncles slender, white-pilose and bristly with gland-tipped bristles; 
flowers 9 to 11 lines long; sepals red, sparingly villous; petals rather less 
than half as long as the stamens; anthers drab or tan-color, not apiculate; 
ovary densely covered with gland-tipped bristles and intervening white 
hairs; berries often large (8 to 11 lines in diameter).—Santa Lucia Mts., 
mostly along the coast. 

26. R. speciosum Pursh. Tall evergreen shrub 4 to 10 ft. high; branches 
prickly or almost smooth; spines at nodes 3, very stout (5 to 8 lines long); 
leaves small (6 to 8 lines long, rarely to 1 or l1/^ in. long), coriaceous, nearly 
evergreen, roundish elliptic to obovoid, roundish or cuneate at base, slightly 
3-lobed or -toothed at apex; peduncles 1 or 2-flowered; flowers crimson, 5 to 6 
lines long; calyx crimson, its lobes erect, 4 to 5 lines long, the tube above 
the ovary very short (1 line long), forming a swollen ring; petals involute, 
narrow, truncate, almost as long as the calyx-lobes; stamens exserted, 8 to 
11 lines; anthers oval; ovary densely bristly, the bristles with discoid glands 
at tip; berry dry, very bristly.—Near the coast, Santa Clara Co. to Mon¬ 
terey Co. and s. to San Diego Co. 

CROSSOSOMATACEAE. Crossosoma Family 

Glabrous shrubs with alternate entire leaves. Flowers regular, solitary, 
terminal, borne on short naked peduncles arising from winter buds. Calyx 
5-lobed, persistent. Petals 5, white. Stamens 15 to 50, inserted in 3 or 4 
ranks on a thin disk lining the open calyx-tube; filaments somewhat dilated. 
Stigma capitate. Follicles 2 to 9, contracted at base into a short or obscure 
stipe. Seeds several, furnished with a fimbriate aril. Endosperm slightly 
fleshy; embryo curved. 

1. CROSSOSOMA Nutt. 

The only genus. (Greek krossoi, fringe, and soma, body, in reference to 

the aril.) 
Leaves scattered; petals roundish, scarcely clawed.1. G. californicum. 
Leaves fascicled; petals oval or obovate, distinctly clawed.2. G. bigelovii. 

1. C. californicum Nutt. Shrub 3 to 6 ft. high, or somewhat arboreous and 
up to 15 ft. high; leaves scattered, oblong (or sometimes obovate), tapering 
slightly to the somewhat obtuse mucronate apex, tapering more strongly to 
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the shortly-petioled base, lx/2 to 3Y2 in. long; flowers numerous, 10 to 14 lines 
broad; sepals round-ovate, obtuse, scarious-margined; petals obliquely 
roundish, crinkled; stamens about 40 to 50; follicles 3 to 7 (or 9), oblong- 
cylindric, 6 to 10 lines long, 20 to 25-seeded.—Catalina Isl. Also on Guada- 
loupe Isl. May. 

2. C. bigelovii Wats. Erect bush 3 to 4 ft. high, with slender branches 
and short rigid branchlets; leaves mostly fascicled, glaucous, ovate-oblong, 
sometimes obovate, obtusish and apiculate, 4 to 9 lines long, subsessile; 
peduncles 3 lines long; flowers white or purplish, 3% to 5 or 8 lines broad; 
petals oval or obovate, with cuneate claw; stamens 15 to 21 “or 30”; 
follicles 2, rarely 3 or 1, 2 to 5-seeded, 3 to 4 lines long.—Rocky canons in 
the Colorado Desert, 100 to 700 ft.; e. to Ariz., s. to L. Cal. Apr. 

PLATANACEAE. Plane Family 

Trees with large alternate palmately lobed leaves. Buds concealed in the 
hollow base of the petiole. Bark falling away in thin plates. Flowers small, 

greenish, in dense ball-like heads, monoe¬ 
cious. Sepals and petals none. Stamens 
and pistils in separate heads, crowded on 
a globose fleshy receptacle. Stamens with 
long anthers and very short filaments. 
Pistils with interspersed bracts; ovary 1- 
ovuled; style 1. Fruit a small nut. 

1. PLATANUS L. Plane Tree 

The only genus. (Greek platus, broad, 
referring to the ample leaves.) 

1. P. racemosa Nutt. Western Syca¬ 

more. Fig. 471. Tree 40 to 90 ft. high, 
often leaning; leaves 3 to 5-lobed, usually 
cordate or truncate, thick and firm, tomen- 
tose, 4 to 9 in. long, the lobes usually 
entire.—Stream bottoms and river banks 
in dry country: Great Valley and border¬ 
ing foothills; South Coast Ranges; coastal 
S. Cal. 

ROSACEAE. Rose Family 

Herbs, shrubs or trees. Leaves alternate, 
commonly with stipules. Flowers regular, commonly perfect, solitary or in 
clusters. Calyx 5 (or 4)-lobed. Petals 5, rarely none. Stamens 10 to numer¬ 
ous, rarely fewer, usually indefinite, inserted with the petals on the calyx 
or on the edge of a disk that lines the calyx-tube. Pistils 1 to many, simple, 
distinct and free from the calyx, or united into a 2 to 5-celled ovary which 
is nearly or completely inferior. Fruit a pod (follicle), an achene, a drupe, 
a cluster of drupelets (as in a blackberry) or a pome. Seeds with straight 
embryo; endosperm usually none.—The calyx in certain genera appears 
double by reason of a row of bractlets borne at or near the sinuses. Coleogyne 
and Lyonothamnus have opposite leaves. 

A. Ovary superior. 
1. Fruit dehiscent, consisting of 2 to 5 dry pods or follicles; trees, shrubs or 

herbs.—Tribe Spireae. 
Flowers perfect. 

Calyx-lobes deciduous; leaves opposite, dimorphic; trees.1. Lyonothamnus. 
Calyx-lobes persistent; leaves alternate; shrubs. 

Stamens distinct; erect shrubs. 
Leaves simple. 

Pods inflated, dehiscent, 2 to 4-seeded; flowers white. .2. Physocarpus. 
Pods not inflated. 

Stamens well exserted; flowers mostly rose-color; pods several- 
seeded, dehiscent.3. Spiraea. 

Stamens scarcely exserted; flowers creamy-white; pods 1-seeded, 
tardily dehiscent or indehiscent.4. Holodiscus. 

471. Platanus racemosa Nutt.; a, 
branchlet with string of balls x 
% ; b, pistil x 6; c, stamen x 6. 
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Leaves compound, the leaflets minute.5. Chamaebatiaria, 
Stamens united at base; leaves dissected; decumbent shrub.6. Ltjetkea. 

Flowers dioecious; tall herb.7. Aruncus. 

2. Fruit indehiscent ; shrubs or herbs. 

a. Ovary becoming an achene (or drupelet in no. 8.)—Tribe Roseae. 

Pistils more than 1, commonly many to numerous; achenes more than 1; leaves compound 
or pinnately lobed. 

Pistils becoming drupelets which are coherent on a convex receptacle and form a fruit 
called a “berry”; leaves compound or simple; shrubs or bushes. . .8. Rubus. 

Pistils becoming dry achenes. 
Pistils borne on a flat or convex receptacle. 

Calyx lobes with 5 alternate bractlets (rarely absent in no. 11). 
Style deciduous from the achene; receptacle conic; herbs (except one 

species in no. 10). 
Receptacle fleshy; leaves 3-foliolate.9. Fragaria. 
Receptacle dry; leaves pinnate or palmate, the leaflets rarely 3. . . 

* 10. POTENTILLA. 
Style persistent on the achene. 

Leaves pinnate; receptacle conic or hemispheric; achenes and 
styles strongly deflexed ; herbs.11. Geum. 

Leaves pinnately lobed; receptacle flat; achenes and styles not de¬ 
flexed; shrubs.12. Fallugia. 

Calyx-lobes without bractlets; achene with a long feathery tail. 13. Cowanta. 
Pistils disposed on the inside of a globose or urn-shaped calyx-tube which is lined 

by a thin disk or receptacle, in fruit termed a “hip”; leaves pinnate; 
stems prickly.14. Rosa. 

Pistil only one. 
Leaves compound. 

Low bush; leaflets numerous, minute.15. Chamaebatia. 
Herbs. 

Leaves pinnate. 
Calyx prickly; perennials. 

Petals yellow; prickles of calyx hooked at tip.16. Agrimonia. 
Petals none; prickles of calyx straight but retrorsely barbed. 

17. Acaena. 
Calyx not prickly; petals none; annuals or perennials. 18. Sanguisorba. 

Leaves palmately divided; petals none; diminutive annuals. 
19. Alchemilla. 

Leaves simple; shrubs. 
Achene with long feathery tail; petals none.20. Cercocarpus. 
Achene not tailed; leaves small, mostly fascicled. 

Leaves entire, narrow. 
Petals white; leaves needle-like; branches not spinescent. 

21. Adenostoma. 
Petals none; leaves narrowly oblanceolate; branches spinescent. 

22. COLEOGYNE. 
Leaves cuneate, 3-toothed or -lobed above; petals pale yellow. . .23. Purshia. 

b. Ovary becoming a drupe; trees or shrubs with simple leaves and caducous stipules.— 
Tribe Drupeae. 

Pistils 5; drupes 1 to 5; flowers dioecious. ..24. Osmaronia. 
Pistil 1; drupe solitary; flowers perfect.25. Prunus. 

B. Ovary inferior, 2 to 5-celled, enclosed in and mostly adherent to the fleshy 
calyx-tube; fruit a pome; trees and shrubs.—Tribe Pomeae. 

Leaves compound; flowers in compound corymbs; fruit coral red, berry-like. . .26. Sorbus. 
Leaves simple. 

Foliage evergreen, coriaceous; flowers small, numerous, in a corymbose panicle; fruit 
bright red, berry-like.27. Photinia. 

Foliage deciduous. 
Flowers in corymbs 

Branches not thorny; styles united at base; fruit a pome.28. Pyrus. 
Branches with stout thorns; styles distinct; fruit drupe-like, containing 2 to 

5 bony stones.29. Crataegus. 
Flowers not in corymbs; branches not thorny; fruit berry-like containing several 

cartilaginous seeds. 
Flowers 1 to 3 in a sessile umbel; petals spreading; styles 2. 

30. Peraphyllum. 

Flowers several in a raceme; petals erect; styles 5.31. Amelanchier. 

1. LYONOTHAMNUS Gray 

Evergreen tree with thin bark exfoliating in long loose strips and oppo¬ 
site dimorphic petioled leaves. Flowers numerous in a much-branched ter¬ 
minal panicle. Petals 5 and stamens 13 to 16, inserted on the margin of 
the woolly disk lining the hemispheric 5-lobed calyx-tube. Pistils 2, distinct, 
each with a spreading style and capitate stigma. Fruit consisting of two 
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woody 4-seeded carpels dehiscent ventrally and partly dehiscent dorsally. 
(The sur-name of W. S. Lyon of Los Angeles, the discoverer, combined with 
Greek tliamnos, shrub.) 

1. L. floribundus Gray. Catalina Ironwood. Slender tree 20 to 55 ft. 

high, with narrow crown; leaves Oleander-like, linear, nearly entire or pin- 
nately cut, petioled, 3 to 5 in. long, or often pinnately compound with 2 to 5 
leaflets similar in shape and size to the simple leaves; flowers white, 3 lines 
broad, in terminal clusters 3 to 6 in. broad; petals orbicular, sessile, white, 
crenulate-edged.—Insular species, confined to Santa Catalina, San Clemente, 
Santa Rosa and Santa Cruz Isis. 

2. PHYSOCARPUS Maxim. Nine-bark 

Deciduous shrubs with reddish brown shreddy bark. Leaves simple; stipules 
deciduous. Flowers white, in corymbs terminating lateral leafy branchlets. 
Calyx campanulate, 5-cleft. Petals rounded, equal. Stamens 20 to 24. Pistils 

1 to 5, mostly 3, somewhat united toward 
the base, becoming as many inflated 2 
to 4-seeded pods dehiscent along both 
sutures. Seeds with copious endosperm. 
(Greek phusa, bellows or bladder, and 
karpos, fruit.) 

1. P. capitatus (Pursh) Ktze. Nine- 

bark. Fig. 472. Erect or straggly shrub 
3 to 5 ft. high; leaves roundish or ovate, 
3-lobed and irregularly serrate, gla¬ 
brous, or stellate-pubescent beneath, 1 
to 3 in. long, on petioles x/2 to 1% in. 
long; leaves of sterile shoots similar but 
larger; corymbs hemispherical, % to 1 
in. high; petals iy2 to 2 lines long; pods 
divergent, commonly 3 to 4 lines long. 
—Common along streams in the hills, or 
often gregarious on steep north slopes, 
500 to 4500 ft.: Santa Cruz Mts. to 
Humboldt Co. and Mt. Shasta, thence 
s. at scattered stations in the Sierra 
Nevada; n. to B. C. 

3. SPIRAEA L. Spiraea 

Shrubs with simple deciduous leaves, 
short petioles and no stipules. Flowers 
white or rose-colored, small (about % 
to 1y2 lines long), numerous, crowded, 

in terminal corymbs, panicles or spikes. Stamens 10 to 50, much-exserted. 
Pods commonly 5, not inflated, few- to several-seeded. (Greek speira, a 
band, wreath.) 

Erect shrubs; leaves not in rosettes. 
Flowers rose-pink, in narrow panicles; leaves white-tomentose beneath. .1. S. douglasii. 
Flowers pale purple, in corymbs; leaves glabrous.2. S. densiflora. 

Prostrate shrubs, somewhat herb-like, with leaves in close dense rosettes; flowers white, in 
dense cylindrical spikes.3. S. caespitosa. 

1. S. douglasii Hook. Erect, 2 to 6 ft. high, with stoutish branches and 
reddish brown bark; leaves oblong, serrate at apex, green above, white- 
tomentose beneath, 1 to 3 (or in shade even 4) in. long; panicles narrow, 
usually elongated, 2 to 5 in. long; calyx-lobes mostly reflexed; petals ovate. 
—N. Cal. mts., about 5000 ft.: Plumas Co. to Modoc Co., w. to seashore at 
Humboldt Co., thence n. to B. C. 

2. S. densiflora Nutt. Fig. 473. Erect, 1 to 3 ft. high with reddish bark; 
leaves elliptic to ovate, sharply and often unequally serrate, but entire 
towards the rounded base, % to 1 (or 2!/2) in- long; corymbs terminal, 
roundish, % to 2 in. broad; calyx-lobes erect; petals roundish obovate.— 

472. Physocarpus capitatus Ktze.; a, fl. 
branchlet x % ; b, long. sect. fl. x 2. 
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High mts., often in clefts of granite rocks, 6000 to 9000 
ft.: Sierra Nevada from Tulare Co. to Lassen Peak, 
thence w. to Mt. Shasta and Salmon Mts.; n. to B. C. 
July. (S. betulaefolia Bot. Cal.) 

3. S. caespitosa Nutt. Stems prostrate, woody, densely 
clothed with rosulate tufts of leaves and forming matted 
plants Y-2 to 3 ft. broad; flowering stems ascending, scape¬ 
like, with few small leafy bracts, 3 to 4 in. high; leaves 
oblong-obovate, entire, acute, densely silky, 2 to 3 lines 
long; spikes % to 2 in. long; petals narrow-obovate.— 
Limestone rocks, desert ranges, 4000 to 7000 ft.: Provi¬ 
dence Mts.; Panamint Mts.; s. Sierra Nevada; e. to 
Eocky Mts., n. to southern Ore. May. (Petrophytum 
acuminatum Eydb.) 

4. HOLODISCUS Maxim. 

Deciduous shrubs with toothed or lobed leaves and 
no stipules. Flowers creamy-white, small, numerous in 
terminal panicles. Petals 5, rounded. Stamens 20, on a 
ring-like perigynous disk. Pistils 5, distinct. Pods hairy, 
1-seeded, tardily dehiscent or indehiscent. (Greek liolo, 
whole, and dislcos, a disk, some related genera with 
lobed disks.) 

1. H. discolor (Pursh) Maxim. Cream Bush. Fig. 

474. Shrub 3 to 6 ft. high; leaves ovate to ovate-elliptic 
in outline, green above, whitish beneath with soft hairs, 
coarsely serrate or incised above the entire broadly 
cuneate (or sometimes subtruncatish) base, % to 3 in. 
long, on petioles 2 to 6 lines long; panicle ample, 3 to 8 
in. long, often half drooping in anthesis; flowers 1% 

lines long; folli- 

474. Holodiscus discolor Maxim.; a, fl, 
branchlet x V2 ; b, fl. x 3 ; c, fr. x 7%. 

cles about 1 line 
long. — Canons in 473. Spiraea densi- 

the hills, 5 to 4000 flora fl- hranch- 
n, n T * let X 1. 
ft., from Los An¬ 
geles through the Coast Eanges to 
Siskiyou Co.; occasional in the Sierra 
Nevada, 3500 to 6600 ft.; n. to B. C. 
June. Yar. dum6sus Dippel. Lower, 
more compact; leaves 3 to 7 lines long; 
panicle narrow, less diffuse.—Eocky 
places, high montane, 6000 to 9000 ft.: 
mts. of S. Cal.; Panamint Eange; 
Sierra Nevada; Yollo Bolly Mts. July. 
Yar. glabrescens Hel. Diffuse, 2 to 4 
ft. high; leaves sparingly pubescent and 
glandular-dotted, especially beneath.— 
Mt. Shasta; n. to Ore., e. to Utah. 

5. CHAMAEBATIARIA Maxim. 

Glandular pubescent and aromatic 
deciduous shrub. Leaves twice pin¬ 
nate with numerous minute leaflets. 
Stipules entire. Flowers large, white, 
in a terminal racemose panicle. Sta¬ 
mens about 30 to 50, included. Pods 
5, coriaceous, several-seeded, dehis¬ 
cent down the ventral suture and half 
way down the back. (Eesembles Cham- 
aebatia.) 
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475. Chamaebatiaria millefolium Maxim.; fl. branchlet x 1. 

1. C. millefolium (Torr.) 
Maxim. Desert - sweet. 

Fig. 475. Stout, erect, 
branching, 21/o to 6 ft. 
high; axis of inflorescence 
and pedicels heavily gland¬ 
ular, the foliage less 
glandular, sparingly soft- 
pubescent; leaves oblong- 
lanceolate in outline, 1 to 
1% in. long; flowers 4 to 
6 lines broad; petals 
orbicular.—Desert slopes, 
5500 to 9500 ft.; e. side 
Sierra Nevada from Inyo 
Co. to Shasta and Modoc 
Cos.; Panamint Range; 
White Mts.; n. to south¬ 
ern Ore., e. to Wyo. and 
Ariz. Herbage very fra¬ 
grant. 

6. LUETKEA Bong. 

Low, herb-like plant, 
the woody stems decum 
bent or creeping, the flow¬ 
ering stems erect, ending 
in a raceme. Leaves bi- 
ternately parted into 

linear lobes. Stamens about 20; filaments united at base. Pistils 5 (or 4 or 6). 
Pods coriaceous, 2-valved. (Count F. P. Luetke, 1797-1882, commander of a 
Russian exploring expedition in the arctic.) 

1. L. pectinata (Pursh) Ktze. Flowering stems 4 to 5 in. high; leaves 
5 to 7 lines long, including the broad petiole; flowers white, 3 to 3^2 lines 
broad.—High slopes near perpetual snow; Siskiyou Co. (Mt. Shasta; above 
Cold Spr., West Fork Woolly Creek); n. to Alas. 

7. ARUNCUS L. Goat's Beard 

Tall perennial herbs. Leaves two or three times pinnate, without stipules. 
Flowers white, dioecious, borne in long slender spikes, the spikes disposed 
in a large compound panicle. Follicles usually 3, at length reflexed, com¬ 
monly 2-seeded. (Latin aruncus, the beard of a goat, says Pliny.) 

1. A. Sylvester Kost. Goat’s 

Beard. Erect, 2 to 3 ft. high, 
glabrous; leaflets thin, ovate or 
oblong - lanceolate, irregularly 
serrate, acuminate, lA/o to 5 in. 
long; flowers 1 line broad; 
petals obovate; stamens much 
exserted. — Along streams in 
canons: Shasta, Trinity, n. Hum¬ 
boldt and Del Norte Cos.; n. to 
Alas., e. to Alleglianies; Eur., 
Asia. 

8. RUBUS L. 

Ours bushes, prickly or un¬ 
armed, the stems erect, or long 
and trailing or climbing. Leaves 
simple, or pinnately compound 

476. Rubus parviflorus Nutt.; a, fl. branchlet x ; 
b, fr. x 1/4. 
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with 3 to 5 leaflets. Calyx 5-parted, without bractlets. Petals 5. Stamens 
numerous. Pistils many, crowded on an elevated receptacle, becoming drupe¬ 
lets which are united to each other and form the aggregate fruit called a 
blackberry or raspberry. (Latin name, allied to ruber, red.) 

Fruit conical or hemispherical, concave beneath, the drupelets parting from the receptacle 
as a whole when ripe. 

Stems unarmed; leaves simple, palmately lobed.1. R. parviflorus. 
Stems prickly; leaves 3-foliolate. 

Flowers red; leaves pubescent or silky beneath.2. R. spectabilis. 
Flowers white; leaves white-tomentose beneath.3. R. leucodermis. 

Fruit oblong, the drupelets persistent upon the receptacle; leaves mostly 3 to 5-foliolate, a 
few simple; stems and leaves very prickly.4. R. vitifolius. 

1. It. parviflorus Nutt. Thimble-berry. Fig. 476. Stems erect, 3 to 6 ft. 
high; bark eventually shreddy; leaves deciduous, circular in outline, pal¬ 
mately 5-lobed, cordate at base, unequally serrate, 3 to 7 in. broad, puberu- 
lent to almost glabrous, the petioles and stems hispidulose and more or less 
glandular; flowers about 4 to 7 in terminal corymbs, white (rarely pinkish), 
1 to 2 in. broad; calyx-lobes 5, sometimes 6 or 7, ovate, terminated by a 
tail-like or sometimes foliaceous appendage; petals of the same number as 
the calyx-lobes, elliptic; berry scarlet, 6 to 8 lines broad.—Common along 
canon streams and in open woods: mts. of S. Cal. and Sierra Nevada, 3000 
to 7000 ft.; hill country near the coast, 50 to 2000 ft. (Santa Lucia Mts. to 
Del Norte Co., leaves often velvety pubescent beneath=var. velutinus 
Greene); n. to Alas., e. to Mich, and N. Mex. 

2. R. spectabilis Pursh. Salmon-berry. Stems erect, 3 to 9 ft. high, with 
reddish brown bark and sparingly armed, or the canes (sterile shoots) very 
prickly; prickles short, straight; leaves 3-foliolate, deciduous; leaflets ovate, 
doubly serrate, often more or less lobed, 1 to 3% in. long; flowers 1 to 3 

in a cluster, 1 to 1% in. broad; petals red; berry ovoid, red or yellow, gla¬ 
brous, 7 to 9 lines broad.—Margins of woods and along streams, vicinity of 
the ocean: Mendocino Co. to Humboldt Co.; n. to Alas. Var. menziesii Wats. 
Leaves more or less silky-pubescent beneath.—Santa Cruz Mts.; San Fran¬ 
cisco; Tomales Bay. Passing into the usual form northward. Apr. 

3. R. leucodermis Dough Western Raspberry. Stems in the first year 
vigorous and erect (‘Wanes”), bearing 5 to 7-foliolate leaves, in the second 
year bearing short leafy flower¬ 
ing branchlets with 3-foliolate 
leaves and bending over and be¬ 
coming straggling; stems and 
petioles armed with prickles; 
herbage glaucous; leaves partly 
persistent through winter, the 
leaflets round-ovate to ovate- 
lanceolate, often unequal-sided 
at base, doubly serrate, % to 
3 2/2 in. long, pubescent but 
green above, white with a dense 
close tomentum below; stipules 
setaceous; flowers few, corym¬ 
bose, white, 6 to 8 lines broad; 
sepals lanceolate, long-acumi¬ 
nate, exceeding the petals; berry 
glaucous, 6 lines broad, of an 
agreeable flavor, either black or 
red. — Canon bottoms or hill 
slopes: San Gabriel and San 
Bernardino mountains and 
Sierra Nevada, 2500 to 7000 ft.; 
near the coast from the Santa 
Cruz Mts. to Humboldt Co.; n. 477. Rubus vitifolius C. & S.; a, compound leaf 
to B C p to Wvn A nr x % ; 6, simple leaf x % ; c, fl. with stamens x 1; to i3. c., e. to vvyo. n.pr. fl with pigtils x 1# 
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4. R. vitifolius C. & S. California Blackberry. Fig. 477. Evergreen bush; 
stems a few ft. high and more or less erect, or several to 18 ft. long and 
trailing over the ground or climbing over other shrubs; prickles very slender 
and straight, or more commonly rather short, recurved and thickened at 
base; leaves pubescent or almost glabrous, pinnately 3 to 5-foliolate, the 
leaflets ovate, doubly serrate, % to ?>y± in. long, or sometimes a few upper 
leaves simple and ovate or palmately lobed; flowers % to l1/^ in. broad; 
petals 5 to 9 lines long; berry black, oblong, sweet.—Valleys and hills at 
low altitudes, chiefly along streams or in springy flats, very common: Coast 
Ranges, Great Valley, Sierra Nevada foothills and S. Cal. Apr.-May. 

R. laciniatus Willd. Common Blackberry. Plants 4 to 8 ft. high; ever¬ 
green; leaflets 5 to 15, laciniate-toothed; flowers white or pale pink, in 
panicles; berry black.—Occasionally escaped from cult.: Tuolumne Co. Also 
Curry Co., sw. Ore. 

9. FRAG-ARIA L. Strawberry 

Perennial herbs, the leaves and flowers in a basal tuft, giving off prostrate 
stems or runners. Leaves 3-foliolate, with membranous stipules and cuneate- 
obovate serrate leaflets. Flowers white, borne in cymes on a naked scape. 
Calyx persistent, bearing 5 bractlets alternate with the calyx-lobes. Petals 
obovate, short-clawed. Stamens about 20. Pistils numerous, distinct, borne 
on an elevated convex receptacle; styles lateral. Fruit berry-like, formed of 
the enlarged succulent receptacle which bears the minute seed-like achenes. 
(Name in reference to the fragrance of the berry.) 

Leaves very thick and leathery, with evident reticulate veinlets; flowers very large, % to 
IV2 in. broad; sea-shore.1. F. chilensis. 

Leaves rather thin, occasionally rather thick, but never with evident reticulate veining; 
flowers smaller, % to 1 in. broad. 

Achenes in deep pits in the receptacle; at least the terminal leaflet usually short- 
petiolate; infloi’escence subumbellate, rather compact and usually shorter than 
the leaves; Sierra Nevada and n. Cal., above 5000 ft.2. F. virginiana. 

Achenes superficial or in shallow pits; leaflets subsessile; inflorescence usually irregu¬ 
larly branched and becoming elongate; throughout the state, 100 to 6600 ft.. 

3. F. calif0mica. 

1. F. chilensis (L.) 
Duch. Sand Strawberry. 

Fig. 478. Scapes several- 
flowered, 1 to 4 (or 8) in. 
high; upper surface of 
leaves dark green, gla¬ 
brous, the herbage other¬ 
wise densely hairy; leaf¬ 
lets y<2, to 1 in. long; calyx- 
lobes entire; petals round¬ 
ish; receptacle with the 
achenes embedded in its 
surface; fruit 7 to 10 lines 
in diameter.—Sand-dunes, 
bluffs and beaches along 
the coast: San Luis 
Obispo to Humboldt Co.; 
n. to Alas.; Chile. 

2. F. virginiana Duch. 
var. platypetala Hall. 
Scarlet Strawberry. 

Scape 2 to 5 in. high, bear¬ 
ing a usually close umbel¬ 
late cluster much shorter 
than the leaves; leaflets 
obovate or oblong, green, 
glabrous and glaucous 
above, below pale and 
sparsely pubescent, 1 to 2 
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in. long; petioles with spreading hairs; flowers 7 to 12 lines broad; achenes 
set in deep pits; fruit 5 to 7 lines broad.—Mts., 4000 to 8000 ft.: Sierra 
Nevada and mts. of n. Cal. Yar. sibbaldif6lia Jepson n. comb. Leaflets 
small (5 to 10 lines long), the apices subtruncate, 3 to 7-toothed.—High mts., 
8000 to 10,000 ft.: Mt. Dana s. to Olancha Peak. (P. sibbaldifolia Rydb.) 

3. F. californica C. & S. Wood Strawberry. Scapes 4 to 5 in. (rarely 10) 
high, cymosely 2-flowered; scapes and petioles pilose, the hairs ascending or 
spreading; leaflets thin, light green, 1 to 1% in. long; flowers 5 to 11 lines 
broad; fruit globose, about 4 to 5 lines broad, the achenes borne superficially. 
—Openly wooded hills: Coast Ranges, Santa Cruz Co. to Humboldt Co., 
mostly 50 to 2000 ft.; Santa Rosa Mts. to San Bernardino Mts., 4500 to 6600 
ft.; Sierra Nevada from Tulare Co. to Mt. Shasta and w. to Marble Mt., 
3500 to 6000 ft. (mostly var. crinita Hall, stems and petioles densely pilose 
with spreading hairs). Yar. franciscana Rydb. Leaves thicker and more 
strongly veined.—Exposed habitats about San Francisco Bay. 

10. POTENTILLA L. Five Finger 

Perennial herbs (rarely annuals or shrubs). Leaves compound, typically 
with serrate or cleft leaflets. Flowers white, yellow (or purple in one), in 
terminal cymes, rarely solitary, the cymes sometimes capitate. Calyx saucer¬ 
shaped, campanulate, or cup-shaped, cleft into 5 lobes, with as many alternate 
bractlets at the sinuses. Petals orbicular to linear. Stamens 5 to many, the 
filaments filiform or dilated. Pistils few to numerous, borne upon an elevated 
receptacle, becoming in fruit small turgid crustaceous achenes; styles lateral 
or nearly terminal, deciduous. (Diminutive of the Latin potens, powerful, 
some species used medicinally.) 

A. Style lateral; ovules ascending; filaments filiform; perennials. 
Stamens 5; petals minute; leaves 3-foliolate; achenes 10 to 15.—Subgenus Sibbaldia. . . . 

1. P. procumbens. 
Stamens about 20 to 25; leaves pinnate. 

Herbs; achenes glabrous. 
Petals yellow; stems wholly creeping, rooting at the joints; leaves white-silky 

beneath.—Subgenus Argentina.2. P. anserina. 
Petals dark-purple; stems ascending, rooting below.—Subgenus Comarum. 

3. P. palustris. 
Low shrubs; petals yellow; achenes hairy.—Subgenus Dasiphora. . . .4. P. fruticosa. 

B. Style terminal or nearly so; ovules pendulous. 

I. Stamens 15 to 25 (10 in nos. 5 to 7), inserted on a disk or annular thicken- 
inu near the receptacle; flowers yellow (rarely whitish or cream-color, 
IN NOS. 9 AND 13); CALYX-TUBE SAUCER-SHAPED; ACHENES NUMEROUS.-Subgenus 
Eupotentilla. 

1. Inflorescence leafy; leaves with 3 or 5 (or 7 or 9) leaflets. 

Stamens about 10; annual or biennial. 
Leaves all ternate. 

Leaflets oblong-cuneate.5. P. millegrana. 
Leaflets broadly obovate.6. P. biennis. 

Leaves with 5 leaflets; stamens 10.7. P. rivalis. 
Stamens 25 to 30; basal leaves pinnate with 3 or 5 (or 7 or 9) leaflets; perennial. 

8. P. saxosa. 

2. Inflorescenre with few leaves or merely bracteate; flowers yellow (rarely whitish or 
cream-color in nos. 9 and 13) ; perennial herbs, the stems from a more or less branched 
root-crown or short caudex. 

a. Leaves pinnate, with 5 or more leaflets. 

Leaflets ovate, merely toothed, not deeply incised; herbage glandular-pubescent. 
9. P. glandulosa. 

Leaflets deeply incised or cleft into linear or oblong lobes. 
Leaflets rather regularly cleft or incised along the sides (pinnatifld). 

Stems erect or ascending; herbage grayish; leaflets with narrowly revolute mar¬ 
gins; petals erect; White Mts.10. P. pennsylvanica. 

Stems ascending; herbage green; no revolute margins to leaflets; petals rotate; 
high mts., rare.11. P. drummondii. 

Leaflets cleft, incised or divided from the apex (palmatifid or tending to be so, at 
least in part), no revolute margins. 

Herbage silvery; stems horizontally spreading or diffuse; alpine or subalpine, 
common.12. P. breweri. 

Herbage green or greenish; stems prostrate or decumbent or diffuse. 
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Petioles % to V2 as long as blade; leaflets cleft Y2 to % the way to base; 
central coast.13. P. hickmanii. 

Petioles very short (xV to Y$ as long as blade) ; leaflets cleft nearly to 
base; ne. interior plateau.14. P. plattensis. 

b. Leaves palmate with 3 to 7 leaflets (all from summit of petiole) ; mostly montane and 
high-montane. 

Leaflets oblanceolate to obovate. 
Stems decumbent; leaves with 3 to 5 leaflets, densely silky-villous. 

Plant decumbent; stems leafy; leaflets toothed at summit; high mts. of S. Cal. 
and Tulare Co..15. P. wheeleri. 

Plant caespitose; stems sparingly leafy; leaflets deeply cleft into linear segments; 
alpine, desert ranges. 

Leaves densely white-silky.16. P. pseudosericea. 
Leaves green above, whitish beneath.17. P. rubricaulis. 

Stems erect or ascending; leaves with 5 to 7 leaflets. 
Leaves green on both sides, but sparingly silky-villous, the basal with petioles 

1 to 3 in. long; subalpine.18. P. dissecta. 
Leaves commonly whitish or silky-gray beneath, commonly 1 to 3 in. long, the 

basal with petioles 3 to 9 in. long; montane at middle altitudes. 
Leaflets divided nearly to midrib into narrowly linear segments with felt¬ 

like tomentum beneath.19. P. flabelliformis. 
Leaflets serrate or pinnatifid-serrate; villous or silky beneath or subglabrous. 

20. P. gracilis. 
Leaflets broadly obovate; leaves with 3 leaflets.21. P. flabellifolia. 

II. Stamens 5 to 20, inserted on the margins or well up on the calyx-tube ; no 
ANNULAR DISK ; LEAVES ALWAYS PINNATE ; STEMS FROM A MORE OR LESS BRANCHED 

ROOT-CROWN OR SHORT CAUDEX ; PERENNIAL HERBS- 

1. Filaments filiform (except nos. 25 and 26); petals white or yellow; stamens 5 to 20; 
pistils 3 to 15 (or 20 to 25); leaflets many to numerous, usually crowded or imbri¬ 
cated, 1 to 3 (or 4) lines long, commonly palmately cleft or divided into 2 to 4 
(or 5) segments.—Subgenus Ivesia. 

Stamens 15 to 20. 
Petals with slender claws nearly as long as the blade; segments of leaflets linear to 

oblanceolate or oblong, acute or obtuse; Sierra Nevada. 
Herbage villous but green or greenish. 

Cauline leaves few; petals yellow.22. P. campestris. 
Cauline leaves several; petals white..23. P. unguiculata. 

Herbage white silky-villous; petals white or yellowish; cauline leaves many. 
24. P. pickeringii. 

Petals not clawed; leaflets oval to oblong-elliptic. 
Filaments dilated. 

Cyme few-flowered; herbage greenish or grayish; calyx purplish; high s. 
Sierra Nevada.25. P. purpurascens. 

Cyme many-flowered, composed of subcapitate clusters; herbage silvery- 
villous; calyx green; San Bernardino Mts.26. P. argyrocoma. 

Filaments filiform; cyme open or diffuse; high montane. 
Leaflets minute, so densely crowded that the silvery leaf is terete or worm¬ 

like; anthers opening by a pore; high montane. 
27. P. santolinoides. 

Leaflets less crowded, greenish; anthers opening by a slit; Mt. San Jacinto; 
var. callida of.28. P. shockleyi. 

Stamens 5 (10 in 2 vars. of no. 29) ; high montane. 
Cyme open, more or less distinctly racemose; petals white, shorter than the calyx- 

lobes.28. P. shockleyi. 
Cyme compact or dense or even capitate. 

Petals exceeding the sepals before anthesis; herbage green, viscid-puberulent to 
subglabrate; leaflets crowded; petals yellow, commonly as broad or 
broader than long; common, Sierra Nevada.29. P. gordonii. 

Petals minute, never equaling the sepals; rare, Sierra Nevada. 
Leaves silvery, terete; petioles about % or % as long as blade. 30. P. muirii. 
Leaves green, flat, loosely villous; petioles about as long or a little longer 

than blade.31. P. webberi. 

2. Filaments dilated, at least the alternate; stamens 10. alternately long and short; pistils 
numerous or often only 2 to 15; flowers white (pinkish white in no. 36).—Subgenus 
Horkelia. 

Leaflets parted or divided into 3 to 5 linear or oblong segments or divisions, mostly 1 to 3 
(or 4) lines long, usually many or numerous, often crowded. 

Stipules entire; pistils about 15. 
Cyme dense; central coast.32. P. tenuiloba. 
Cyme lax; White Mts.33. P. hispidula. 

Stipules more or less divided or cleft. 
Cyme congested or dense; pistils 8 to 12; leaves villous; Siskiyou region. 

34. P. daucifolia. 
Cyme very open and lax; pistils 2 to 5. 

Leaves greenish; stipules twice or thrice dichotomously divided; Humboldt 
Co.35. P. laxiflora. 

Leaves silky; stipules 2-cleft; Del Norte Co.36. P. howellh. 
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Leaflets merely toothed (dissected in no. 39, sometimes in no. 37), mostly % to 1 or 2 
in. long, usually not crowded. 

Flowers on slender drooping or recurved pedicels.37. P. parryi. 
Flowers not on recurved pedicels. 

Petals erect or nearly so; cyme dichotomously forked; calyx-tube deeply cup¬ 
shaped; filaments opposite the petals filiform or at least less dilated 
than the others. 

Bractlets usually 3-toothed; stems stout; leaves not thin. . .38. P. californica. 
Bractlets usually entire; stems slender; leaves thin, dissected. . .39. P. elata. 

Petals spreading rotately; bractlets entire; filaments all dilated, though unequally 
so; calyx-tube saucer-shaped or cupulate. 

Leaflets 11 to 29. 
Petals truncate or retuse at apex; herbage greenish, more or less 

pubescent and glandular; Sierra Nevada. . . .40. P. douglasii. 
Petals rounded or obtuse or subacute at apex. 

Dry interior ranges; herbage hoary or silky-pubescent, not gland¬ 
ular...41. P. bolanderi. 

Coastal or seashore; herbage usually more or less glandular. 
Herbage greenish, pubescent.42. P. lindleyi. 
Herbage white-silky with short hairs.43. P. kelloggii. 

Leaflets 5 to 9, cuneate, commonly 3-toothed at apex; petals acute at base 
and apex; herbage white-silky; Sierra Nevada. . . .44. P. congesta. 

1. P. procumbens (L.) Clairv. Low matted plant, the stems 2 to 6 in. high; 
leaves ternate on petioles Vo to 2 in. long; leaflets broadly cuneate, toothed 
at apex, sparsely soft-hairy, % to % in. long; cymes commonly few-flowered, 
compact at first, becoming open in fruit; flowers 2 to 21/? lines broad; petals 
yellow, ovate or elliptic, shorter than the sepals; stamens 5 (or 6); achenes 
5 to 20.—High montane, 8000 to 11,800 ft.: San Bernardino Mts.; Sierra 
Nevada from Tulare Co. to Siski¬ 
you Co.; n. to Alas., e. to N. Eng.; 
n. Eur. and Asia. 

2. P. anserina L. Silver-weed. 

Fig. 479. Leaves and peduncles 
in a basal tuft on a fascicle of 
roots, producing slender runners, 
these rooting at each joint; leaves 
white-silky beneath, dark green 
above and glabrous or nearly so; 
leaflets 13 to 21, with smaller ones 
interposed, oblong, sharply serrate, 
Yi to IY2 in. long; flowers solitary 
on long peduncles, % to 1% in. 
broad; petals rounded, much ex¬ 
ceeding the calyx-lobes; stamens 20 
to 25; receptacle hairy.—Marshy or 
springy places: along the coast, 10 
to 100 ft., from Los Angeles Co. to 
Del Norte Co.; n. to arctic Am., 
e. to N. Eng.; Eur., Asia. Yar. 
argentea Jepson n. comb. Leaves 
silky and usually silvery on both 
sides. — Arid interior: San Ber¬ 
nardino Mts.; e. of Sierra Nevada 
from Mono Co. to Siskiyou Co.; n. 
to Brit. Am. (Argentina argentea 
Rydb.) 

r,-~ ,, . . ^ r 479. Potentilla anserina L.; a, habit x y3; b, 
**• P* palustris Scop. Marsh long. sect, of fl. x 1; c, stamen x 2. 

Potentilla. Cowberry. Stems stout, 
ascending, often rooting at the decumbent base, glabrous below, puberulent 
above, with long creeping rootstock; leaves pinnate with long stipules; leaf¬ 
lets 5 to 7, oblong, 1 to 1% in. long, mostly glabrous except along the veins 
and margins; flowers 1 to 2 in. broad, few to several in an open cyme; calyx 
spreading, pubescent, purplish-green below, dark reddish-purple above; calyx- 
lobes % to Yi in. long, or becoming 1 in. long; petals very dark purple, ovate- 
lanceolate, 2 lines long; stamens 20 to 23, on a glandular ring; filaments 
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rather stout, filiform, broader at base; receptacle becom¬ 
ing enlarged and spongy in fruit; achenes numerous, 
glabrous.—Cold bogs, often aquatic: n. Cal. (Del Norte, 
Shasta, Sierra, and Modoc Cos.); n. to Alas., e. to Lab.; 
Eur., Asia. Yar. vill6sa Lehm. Leaves densely appressed 
silky-villous below.—Del Norte Co. 

4. P. fruticosa L. Shrubby Cinquefoil. Fig. 480. Much 
branched shrub 1 to 4 ft. high; branchlets densely leafy, 
when young silky-hairy, in age with brownish shreddy 
bark; leaves pinnate with crowded leaflets, 4 to 7 lines 
broad, % to % in. long, on petioles 1 to 2 lines long, 
white silky-pubescent beneath; leaflets 3 to 7, oblong, 
entire, 2 to 5 lines long; flowers % to 1 in. broad; petals 
yellow, orbicular; stamens about 25.—At or about timber- 
line, 8000 to 12,000 ft.: Sierra Nevada from Madera Co. 
to Lassen Co.; n. to sub-arctic regions, N. Am., Eur., Asia. 

5. P. millegrana Engelm. Stems slender, prostrate, 
spreading to erect, freely branched from the base up¬ 
ward, % to l1/? ft. high; herbage pubescent; leaves all 
ternate; leaflets cuneate-obovate, serrate-incised at apex 

480. Potentilla fruti- (or above the middle), ^ to 1 in. long; flowers 1% to 2 
cosa ^ ianc et jjneg proa(j. petals light yellow, shorter than the calyx- 

lobes; stamens about 10; mature achenes smooth, pale.— 
Bottom lands: Estrella; Tracy; Sonoma Co.; Truckee; n. to Wash., e. to 
N. Mex. and Ill. 

6. P. biennis Greene. Stems strictly erect, branched from the base or the 
middle, % to 2 ft. high, more or less purplish, leafy; herbage thinly pubescent 
and minutely glandular; leaves all ternate; leaflets broadly obovate, coarsely 
crenate, 6 to 11 lines long; cyme not spreading, its branches elongated and 
the flowers in scattered clusters or solitary in the axils of the small leaves 
in such a way as to appear racemose; flowers small (3 lines broad), on 
pedicels 2 to 4 lines long; petals yellow (or white); stamens 10; mature 
achenes whitish.—Moist bottom lands in ranges bordering the deserts on 
the west, 5000 to 8200 ft.: San Bernardino Mts., Mt. Pinos, e. to the Pana- 
mint Mts. and n. along the Sierra Nevada (chiefly east slope) to Modoc Co.; 
n. to Saskat. 

7. P. rivalis Nutt. Stems coarse, erect or ascending, 1 to 2 ft. high; 
herbage soft-pubescent; lower leaves with 5 leaflets or the upper ternate; 
leaflets oblong or obovate, usually twice as long as broad, incised-serrate or 
crenate, 1 to 1 % in. long; cyme widely branched, open, leafy; flowers about 
21/, lines broad; petals yellow, much exceeded by the bractlets; stamens 
about 10; ripe achenes smooth, pale.—Bottom lands, lower Sacramento and 
San Joaquin rivers. 

8. P. saxosa Lem. Stems slender, ascending, 4 to 7 in. high, these and the 
leaves tufted; herbage glandular-pubescent; leaves pinnate; leaflets 3 to 7 
(or 9), broadly ovate, or fan-shaped, crenate to deeply serrate, 3 to 6 lines 
long; cymes loose, few-flowered, somewhat leafy; flowers small and incon¬ 
spicuous (2% to 3 lines broad), on filiform pedicels 4 to 9 lines long; bract- 
lets ovate-acute to lanceolate, sometimes 2-cleft; petals ovate-acuminate, 
white or light yellow; stamens 25 to 30; achenes 8 to 10.—Rock crevices, 
ranges in or bordering the deserts: White Mts.; Twenty-nine Palms; Mt. San 
Jacinto; s. to L. Cal. (P. rosulata Rydb. P. acuminata Hall.) 

9. P. glandulosa Lindl. Fig. 481. Stems erect, often reddish, 1 to 4 ft. 
high; herbage pubescent, the stems and petioles glandular; basal leaves 4 to 
8 or even 15 in. long; leaflets 5 to 7 (or 9), or those of the uppermost leaves 
3, roundish ovate, or obovate with cuneate base, 1 to 3 in. long; cyme lax, 
leafy-bracted; flowers 4 to 7 lines broad; petals pale yellow (or sometimes 
pale cream), obovate, rounded at apex, or orbicular, scarcely equaling the 
calyx; stamens 25; achenes glabrous.—Wooded hills or mt. slopes: coastal 
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S. Cal., 500 to 4000 ft.; Coast Ranges, 100 
to 4000 ft., mostly near the coast: Sierra 
Nevada, 2000 to 6000 ft.; n. to Siskiyou 
and Modoc Cos.; far n. to B. C., e. to 
S. Dak. and N. Mex. Var. wrangelliana 

Wolf. Stems very rank, usually very 
glandular, much and widely branched, 3 
to 4 ft. high; basal leaves 1 ft. long in¬ 
cluding the petiole.—Wooded slopes near 
the coast. Yar. nevadensis Wats. Stems 
not reddish; herbage often less glandular; 
inflorescence more nearly naked; leaflets 
usually smaller; petals elliptic.—Montane, 
5000 to 11,000 ft., high North Coast 
Ranges; Sierra Nevada from Shasta Co. 
to Tulare Co., thence w. to Mt. Pinos and 
s. to Palomar Mt. Var. lactea Greene. 
Plants 5 to 18 in. high; flowers 6 to 8 
lines broad; petals white or creamy-white, 
exceeding the calyx. — High montane, 
4000 to 10,500 ft.: Sierra Nevada from 
Tuolumne Co. to Tulare Co.; s. to the San 
Gabriel Mts. and San Jacinto Mts. 
(Drymocallis gracilis Rydb.) Var. fIssa 

Jepson n. comb. Petals sulphur-yellow, 5 
lines long, exceeding the calyx-lobes; 
herbage viscid-pubescent to subglabrous; 
leaves 9 to 11-foliolate. — Butte Co. to 
Modoc Co.; n. to Alb., e. to Colo. (P. fissa 

481. Potentilla glandulosa Lindl.; a, fl. 
branchlet x % ; b, leaf x % ; c, fl. x 1. 

Nutt.) Var. incisa Lindl. Caespitose; leaflets more deeply incised, or doubly 
serrate; flowers small, pale yellow.—Meadows, rare: Mt. Silliman; South 
Yollo Bolly; Nev. to Wash, and Ida. Var. monticola (Rydb.) Jepson n. comb. 
Plants reduced, 2% to 6 in. high; stems slender, few-flowered; petals 2^ to 
4 lines long.—High montane, 6500 to 8225 ft.: San Gabriel Mts.; Sierra 
Nevada; Warner Mts. (Drymocallis glandulosa var. monticola Rydb.) 

10. P. pennsylvanica L. var. strigdsa Rydb. Stems several, erect or ascend¬ 
ing, 4 to 9 in. high; leaves chiefly basal, the stems bearing 2 or 3 reduced 
leaves; herbage (especially stems and under side of leaves) pilose, the 
spreading hairs arising from a close gray pubescence; leaves pinnate, 1 to 3 
in. long, on petioles nearly as long; leaflets (5 or) 9 to 11, 8 to 11 lines long, 
broadly oblong, pinnately cleft to below middle into regular linear-oblong 
segments, the segments with revolute margins; cyme 5 to 7 (or 10)-flowered; 
flowers 3 to 5 lines broad; petals yellow, erect, roundish-obovate, truncatish 
or obtuse; stamens 11 or 16 to 19.—White Mts., e. Inyo Co.; e. to Rocky Mts., 
n. to Canada. 

11. P. drummondii Lehm. Stems erect or nearly so, few-leaved, slightly 
hairy, 5 to 12 (or 16) in. high; herbage green, soft-pubescent; stipules ovate- 
lanceolate, about % in. long; basal leaves pinnate, but leaflets often so 
crowded as to appear digitate, hairy, especially when young; petioles 1% 
to 5 in. long; leaflets 5 to 9 (or 11), oblong-obovate to roundish, cuneate at 
base, cleft into acute teeth or sometimes unequally and rather deeply lacini- 
ate, 2 to 1% in. long; flowers long-pediceled, bright yellow, 8 to 9 lines 
broad; petals obcordate, exceeding the calyx-lobes; stamens about 20; achenes 
many.-—High montane, 6000 to 9000 ft.: Hockett Mdw., Tulare Co.; Placer 
and Nevada Cos.; n. Humboldt Co. to Siskiyou Co; n. to B. C. Rare with us. 
(P. cascadensis Rydb.) 

12. P. breweri Wats. Fig. 482. Stems from a stout scaly root-crown, hori¬ 
zontally spreading or diffuse, 2 to 7 (or 10) in. long; herbage, especially the 
leaves, silky-villous or silvery; leaves pinnate, % to l1/^ in. long, the petioles 
Y> to as long; leaflets 7 to 9, crowded or discrete, deeply incised, 3 to 6 lines 
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long; stipules broad, mostly incised; 
flowers 6 to 8 lines broad; petals yel¬ 
low, roundish, retuse, or obcordate 
with obtuse sinus; stamens 20; 
achenes 20 to 25.—Alpine or subalpine, 
7000 to 13,000 ft., in exposed situa¬ 
tions, common: Sierra Nevada from 
Tulare Co. to Nevada Co.; Siskiyou Co. 
Var. expansa Wats. Stems coarser, 
more erect, 7 to 14 in. high; leaves 2 
to 6 in. long, the leaflets 7 to 11; 
herbage less silvery or greenish; cymes 
loosely expanded, the flowers on long 
pedicels. — Gravelly meadows, Sierra 
Nevada and Siskiyou Co. Var. virIdia 
Jepson n. var. Herbage green.— 
Volcano Creek, Mt. Whitney (Jepson 
4950, type). 

13. P. hickmanii Eastw. Stems decumbent, 2 to 4 in. long; herbage 
sparingly strigose; basal leaves pinnate, 1 to 2 in. long, on petioles % to Vs 
as long; leaflets 9 to 11, cuneate-obovate, digitately 3 to 4-cleft, 4 to 6 lines 
long; cymes few-flowered, the flowers 7 to 12 lines broad; petals golden, 
obcordate; stamens 20.—Along the coast, San Mateo Co. to Monterey Co. 

14. P. plattensis Nutt. var. millefolia Jepson n. comb. "Low, the slender 
stems 3 to 6 in. long; herbage sparingly pilose; basal leaves pinnate, 2 to 7 
in. long, the outline with the margins nearly parallel, the petioles about 3 to 
6 lines long; leaflets about 9 to 15, cleft into 3 to 5 linear acute segments, 
loosely hairy to glabrous, 4 to 7 lines long; cyme open; flowers about 6 lines 
broad; petals yellow or yellowish, obcordate, exceeding the calyx-lobes; sta¬ 
mens about 20; achenes 25 to 40, smooth.—Mt. valleys, Sierra Co. to Modoc 
Co. and e. Siskiyou Co. (P. millefolia Rydb.) Var. klamathensis Jepson n. 
comb. Herbage grayish, the hairs spreading.—Interior plateau from ne. 
Shasta Co. to Klamath Co., Ore. (P. klamathensis Rydb.) 

15. P. wheeled. Wats. Stems several from the base, decumbent, leafy, 1 to 
6 (or 10) in. long; densely silky-villous; leaves palmate, 3 to 5-foliolate; 
leaflets cuneate, 3 to 5-toothed at the rounded summit, 4 to 10 lines long 
(very unequal in size on a plant); stipules entire or nearly so; cyme much- 
branched, the lower flowers axillary; flowers 5 to 5V> lines broad; petals 
yellow, obcordate, 1% lines long, slightly exceeding the calyx; stamens 20; 
achenes about 30.—High montane, 6800 to 11,400 ft.: Sierra Nevada in 
Tulare Co.; San Bernardino Mts.; San Jacinto Mts. Var. paupercula Jepson 
n. var. Alpine dwarf; stems about 1 in. long; leaflets folded, densely silky,. 
1 V'2 to 2Vi lines long; cyme dense, glomerate, about 5-flowered.—Summit of 
Mt. San Gorgonio, 11,400 ft. (W. C. Blasdale, type). 

16. P. pseudosedcea Rydb. Stems spreading, 1 to 4 in. long, these and 
the leaves caespitose; herbage densely white-silky, lower stipules brown and 
scarious; leaves palmate, sometimes a little pinnate; leaflets 3 to 5 lines long, 
divided into linear obtuse segments; cyme few-flowered; flowers 3 lines 
broad; petals yellow, obovdte, equalling or slightly exceeding the calyx-lobes. 
—High montane, 11,000 to 13,000 ft.: Olancha Peak, Inyo Co.; White Mts., 
Mono Co.; e. to Rocky Mts. 

17. P. rubricaulis Lehm. Stems 2 to 3 in. long, these and the leaves tufted; 
leaves with 3 (or 5) terminal leaflets, often with an additional pair below; 
leaflets deeply cleft into linear-oblong segments, green and appressed pilose 
above, white-silky beneath, 4 to 7 lines long; flowers few in a subcapitate 
cyme, 3Vi lines broad; petals yellow.—Alpine, White Mts., 13,200 ft.; e. 
to Col. 

18. P. dissecta Pursh. Stems erect, 6 to 11 in. high; leaves mostly basal, 
somewhat pilose or silky, but green on both sides, digitate, or in any case 
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the leaflets approximate at summit of the petiole, on petioles 1 to 3 in. long; 
leaflets 5 to 7, oblanceolate or cuneate-obovate, % to 1*4 or 2 in. long, 
pinnatifid into triangular or lanceolate teeth; flowers 7 to 9 lines broad; 
petals yellow, obcordate, or obovate and emarginate, about % longer than 
the calyx-lobes; stamens 20.—High montane, 8500 to 9500 ft.: Sierra Nevada 
from Tulare Co. to Mariposa and Mono Cos.; e. to Col., n. to Brit. Am. 

19. P. flabelliformis Lehm. Stems strict, or nearly so, 2 ft. high, erect, 
thinly silky-strigose; leaves digitate, green above and appressed silky-hairy, 
white below with a felt-like tomentum, the veins silky-hairy; leaflets 2y2 to 
3Y2 in. long, pectinately divided into narrowly linear lobes, the lobes gen¬ 
erally stiffish and with revolute margins; cyme mostly loose, sometimes 
dense, usually many-flowered; flowers 7 to 8 lines broad; petals yellow, 
obcordate, a little exceeding the calyx-lobes; stamens 20; achenes many.— 
Mt. valleys, Modoc Co.; e. to northern Nev., n. to B. C. and Saskat. Var. 
ctenophora Rydb. Segments of leaflets broader, the margin not revolute.— 
Inyo Co. and n. 

20. P. gracilis Dougl. Stems erect or nearly so, 1 to 1% ft. high, villous- 
pubescent; leaves palmately 5 to 7-foliolate, the basal long-petioled, tufted, 
the cauline 1 or 2, often subsessile; 
leaflets obovate or oblanceolate, 
deeply pinnatifid-serrate with the 
teeth pointing upward, % to 2% in. 
long, in the typical form with the 
upper surface very dark green and 
thinly hairy and the lower surface 
densely white-tomentose or silky- 
hairy; flowers 8 to 9 lines broad, 
many in a large loose cyme; petals 
yellow, obcordate, exceeding the 
sepals; stamens 20 to 29; achenes 
many.—Western margins of the in¬ 
terior great plateau or desert region, 
or ‘‘islands” or “tongues” asso¬ 
ciated with it, mostly 2000 to 5200 
ft.: San Bernardino Mts.; Mt. Pinos; 
e. side of the Sierra Nevada; e. Hum¬ 
boldt Co.; n. to B. C. and western 
Mont. Somewhat rare in Cal. Closely 
connected by intermediate forms 
with the first-named variety. Var. 
rIgida Wats. Fig. 483. Leaflets sub- 
glabrous, or thinly or densely long- 
hairy below, the hairs not matted 
into a dense tomentum.—Montane, 
3000 to 8500 ft.: San Diego Co. to 
Siskiyou Co., common, especially w. 
slope Sierra Nevada; n. to B. C. Var. 
fastigiata Wats. Low, stout, tufted, the stems 5 to 10 in. high, villous; 
leaves silky-villous.—High montane, 4500 to 11,000 ft.: San Jacinto Mts.; 
Tuolumne Co. and Alpine Co. in the Sierra Nevada; e. to Rocky Mts. Yar. 
blaschkeana Jepson n. comb. Very robust; teeth of the leaflets elongate; 
leaves scantily appressed-hairy above, more thickly hairy below, the veins 
with longer hairs; stipules large, % in. long.—Sierra Nevada from Tulare 
and Inyo Cos. to Siskiyou Co.; Santa Cruz Mts.; North Coast Ranges. (P. 
blaschkeana Turcz.) Yar. hallii (Rydb.) Wolf. Flowers small (about 5 to 
6 lines broad).—Montane, Fresno Co. (P. hallii Rydb.) 

21. P. flabellifolia Hook. Fig. 484. Stems slender, spreading or ascend¬ 
ing, 2y2 to 7 (or 14) in. high; herbage finely pubescent or glabrate; leaves 
few, mostly basal, on petioles y% to 5 in. long; leaflets 3, thin, all sessile or 
nearly so, or the middle leaflet stalked, % to 1 in. long, fan-shaped, incisely 

483. Potentilla gracilis var. rigida Wats.; 
a, leaf x % ; b, fl. branchlet x Vz ; c, calyx 

x %. 
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and somewhat obtusely many¬ 
toothed; cyme 1 to 3-flowered, loose; 
flowers 8 to 10 lines broad; petals 
bright yellow, deeply notched at 
apex, 1 y<2 to 2 times as long as the 
calyx-lobes; stamens about 20.—High 
montane in pine woods or subalpine 
in moist meadows, 7300 to 12,200 ft.: 
Sierra Nevada from Tulare Co. to 
Modoc Co.; n. to B. C. Var. grayi 

Jepson n. comb. Stems 2 to 5 in. 
high; leaves glabrous or nearly so, 
on petioles % to 1 in. long; leaflets 
coarsely and acutely 5 to 7-toothed 
(the teeth somewhat triangular), 3 
to 9 lines long, the terminal leaflet 
distinctly stalked.—Subalpine, 8000 
to 9000 ft.: Sierra Nevada from 
Tulare Co. to Mariposa Co. (P. grayi 
Wats.) 

22. P. campestris (Rydb.) Jepson 
n. comb. Fig. 485. Stems ascending 
or spreading, 3 to 10 in. high; herb¬ 
age villous but green; basal leaves 
numerous, 2 to 3 lines wide, 2 to 3 
in. long, on petioles *4 to % as 
long; cauline leaves few and re- 484. Potentilla flabellifolia Hook.; a, habit x 
duced; leaflets 1 to 3 lines long, 2 to 1/2 : lonS- sect, of fl. x l. 

4-divided into oblanceolate divisions; cyme compact or capitate; flowers 2 to 
3 lines broad; bractlets narrow, linear-lanceolate, noticeably shorter than 
the lanceolate calyx-lobes; petals 5 (or sometimes 4), widely spreading, 

pale yellow, spatulate-obovate or 
rhomboid with conspicuous claw, 
the broad blade often truncate or 
slightly emarginate at apex; sta¬ 
mens 15 to 20; filaments filiform; 
pistils 10, but not all maturing.— 
High montane meadows, 8000 to 
8500 ft., upper Kern, Kaweali and 
Kings rivers in the s. Sierra 
Nevada. (P. utaliensis var. cam¬ 
pestris Jones.) 

23. P. unguiculata Greene. Stems 
many, ascending, 5 to 15 in. high, 
the basal and cauline leaves 2 to 4 
in. long, on petioles % to Vo as 
long; herbage villous but green; 
leaflets crowded, 3 or 4-cleft into 
linear divisions, 1 % to 21/4 lines 
long; cyme compact, leafy-bracted; 
flowers 4 lines broad; calyx rose or 
purplish, its segments sharply 
acuminate; petals white, spatulate 
or obovate with rounded apex, at 
base drawn down to a long narrow 
claw; stamens commonly 15, though 
some may be lacking; filaments 
filiform. — Montane, 5000 to 8000 
ft., Sierra Nevada from Mariposa 

:ntnia campestris jepson; a, naDit x ’ r 
Vs ; b, long. sect, of fl. x 3. Co. to Fresno Co. 
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486. Potentilla pickeringii Greene; a, fl. 
branchlet x V2 ; b, leafy base of stem x 

c, leaf x V3 ; d, leaflet x 1; e, long, 
sect, of fl. x 3. 

X/4 

24. P. pickeringii (Torr.) Greene. 
Fig. 486. Stems erect or spreading, 
10 to 16 in. high; herbage white silky- 
villous; basal leaves numerous, 4 to 7 
in. long, on petioles about Vs as long; 
cauline leaves 5 to 10, 2 in. long; leaf¬ 
lets numerous, at first closely imbri¬ 
cated, 2 to 5-parted, 2 to 6 lines long, 
the segments oblong to oblong-elliptic; 
branches of the cymes with the flow¬ 
ers in dense terminal clusters; flowers 
4 to 5 lines broad; petals white or yel¬ 
lowish, roundish-obovate, truncate or 
emarginate-mucronate, tapering to a 
narrow claw, F/o to 2 lines long, ex¬ 
ceeding the calyx-lobes; stamens 20; 
filaments filiform.—Dry valleys of the 
eastern summits or east side of Sierra 
Nevada, 4000 to 5500 ft., from Nevada 
Co. to Siskiyou Co.; e. to Nev. (Hor- 
kelia sericoleuca Eydb.) 

25. P. purpurascens (Wats.) Greene. 
Stems erect, 6 to 15 in. high; herbage 
pubescent and somewhat villous or 
slightly grayish; leaves 2 to 8 in. long, 
on petioles Yi to 1Y± in. long; leaflets 
numerous, usually closely crowded, 2 
to 4-parted, 2 to 3 lines long; cyme 
commonly open, few-flowered; flowers 
4 lines broad; calyx purplish, bowl¬ 
shaped, about 4 lines long; bractlets small and narrow; petals white, rotate, 
broadly cuneate-oblong, truncate or slightly retuse, equalling the calyx; 

stamens 20, those opposite the calyx- 
lobes longest; filaments subulate- 
dilated, often scabrous or minutely 
pubescent; achenes 20 to 25.—Sum¬ 
mit valleys and meadows, 6600 to 
8000 ft., Sierra Nevada in e. Tulare 
Co. Var. congdonis Jepson n. comb. 
Coarser, 13 to 24 in. high; herbage 
greenish, less pubescent, a little 
glandular; petals obtuse.—East side 
of the Sierra Nevada in Inyo and 
Mono Cos.; also Alta Mdws., Tulare 
Co. (Horkeliella congdonis Rydb.) 

26. P. argyrocoma (Rydb.) Jepson 
n. comb. Stems spreading, 4 to 8 in. 
high, densely silky-villous; basal 
leaves numerous, 1 to 2 in. long, on 
petioles Yi to % in. long; cauline 
leaves 1 or 2, 1 in. long; leaflets 
densely imbricated, 2 or 3-parted, the 
segments oblong-elliptic, 1 line long; 
cyme open or somewhat dense, its 
forks ending in subcapitate clusters; 
flowers 4 lines broad; bractlets 
oblong-lanceolate, half as long as the 
lanceolate sepals; petals white, 
spatulate, exceeding the sepals; sta- 487. Potentilla santolinoides Greene; a, 

habit x V3 ; b, long. sect, of fl. x 2. 
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mens 20; filaments somewhat dilated.—San Bernardino Mts., 6000 ft. 
(Horkelia argyrocoma Rydb.) 

27. P. santolinoides (Gray) Greene. Mouse Tail. Fig. 487. Plants *4 to 
1 ft. high, the stems slender, erect, nearly naked, subglabrous, diffusely 
branched above and forming an open panicle of cymes; leaves terete, densely 
silvery-villous, 1 to 4 in. long, on petioles 3 to 5 lines long, very numerous, 
the minute leaflets closely imbricated; flowers 3% to 4 lines broad; petals 
white, orbicular, exceeding the short calyx-lobes; stamens 14 to 16; anthers 
purple; pistil only 1.—Montane, 7200 to 10,000 ft.: Sierra Nevada from 
Eldorado Co. to Kern Co.; e. Ventura Co.; San Gabriel Mts.; San Ber¬ 
nardino Mts. 

28. P. shockleyi (Wats.) Jepson n. comb. Stems nearly naked, 2 to 3 in. 
high, these and the leaves densely tufted; leaves similar to P. gordonii; 
herbage finely glandular-puberulent, the leaflets bristle-tipped; cyme 4 or 
5-flowered, distinctly racemose; flowers 21/> to S1/* lines broad; petals white, 
ovate, shorter than the calyx-lobes; stamens 5.—Rocky summits of high 

peaks, eastern crests of the Sierra Nevada 
from Silver Peak, Alpine Co., to Tinker’s 
Knob, Eldorado Co. (Ivesia shockleyi 
Wats.) Var. cAllida Jepson n. comb. 
Stamens 20.—Tahquitz Peak, San Jacinto 
Mts., 8000 ft. (P. callida Hall.) 

29. P. gordonii (Hook.) Greene. Fig. 
488. Stems erect, nearly naked, 1 to 6 in. 
high, increasing in length % to 2 in. after 
antliesis; herbage minutely viscid-pubes¬ 
cent, or often somewhat hirsute; leaves 
basal, narrowly linear in outline, % to 
33/2 in. long, on petioles Vs to % as long; 
leaflets numerous, densely set, 1 to 1% 
lines long, 3 to 5-cleft nearly to the base 
into obovate segments; cyme more or 
less dense; flowers 3 to 4 lines broad; 
petals yellow, 1% lines long, at first 
almost orbicular, exceeding the sepals, 
becoming spatulate after anthesis and 
then shorter than the accrescent calvx- 
lobes; stamens 5.—Alpine or subalpine, 
8000 to 13,000 ft.: Sierra Nevada; Men¬ 
docino and Trinity Cos.; n. to Wash., e. 
to Col. and Mont. Variable in size, char¬ 
acter of pubescence and shape of leaves, 
which resemble those of Yarrow on a 
small scale. Var. megalopetala Jepson n. 
comb. Leaves larger (2 to 3 in. long); 

petals larger (2 lines long).—Mariposa and Mono Cos., mostly lower altitude 
than the species. (Ivesia megalopetala Rydb.) Var. scandulAris Jepson n. 
comb. Stems naked; pistils 5 to 10.—Alpine, 12,000 ft., White Mts. (Horkelia 
scandularis Rydb.) Var. ursinorum Jepson n. var. Leaves grayish with a 
short stiff pubescence.—Bear Creek, Trinity Mts. (Alexander & Kellogg 313, 
type). Var. pygma^a (Wats.) Jepson n. comb. Stamens 10.—Alpine, rock 
crevices: Sierra Nevada in e. Tulare Co., 9000 (or to 12,000) ft. (Ivesia 
gordonii var. pygmaea Wats.) Var. lycopodioides (Gray) Greene. Petals 
oblanceolate.—High peaks: Mt. Dana to Eagle Peak (Modoc Co.). (Ivesia 
gordonii var. lycopodiodes Wats.) Var. chaetophora Jepson n. comb. Cyme 
open, flat-topped; stamens 10.—High montane, Tulare Co. (Ivesia chaeto¬ 
phora Rydb.) 

30. P. muirii (Gray) Greene. Stems slender, naked except for a pair of 
reduced or minute leaves at the middle, 2 to 6 in. high; herbage silverv- 
silky; basal leaves tufted, 1 to l1/* in. long, terete with the numerous minute 

438. Potentilla gordonii Greene; a, 
habit x Yz ; b, leaflet x 3. 
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leaflets closely covering the axis (“mouse-tail” type), the petioles very 
short; cyme with 2 or 3 forks, the flowers in subcapitate clusters, or the cyme 
reduced to a single terminal head; flowers 1% to 2 lines broad; petals yellow, 
oblong-spatulate, Y2 the length of the sepals; stamens 5, the filaments filiform 
or subulate-filiform; achenes usually 2.—Gravelly alpine slopes, 11,000 to 
11,500 ft. in the central Sierra Nevada: Mt. Conness; Mt. Hoffman; Silver 
Pass; Mt. Goddard. (Ivesia muirii Gray. Horkelia chandleri Rydb.) 

31. P. webberi Greene. Stems reddish, slender or wiry, scantily pilose, 2 
to 4Yz in. high, naked save for a pair of leaves at the middle; leaves loosely 
villous; basal leaves % to 1 in. long, on petioles as long; leaflets 2 to 3 lines 
long, approximate, 2 to 5-parted into linear acute segments; cyme sub- 
capitate, leafy-bracted; flowers 3 to 3Yi lines broad; petals yellow, oblance- 
olate, acute, shorter than calyx-lobes; stamens 5; achenes 3 or 4; receptacle 
densely hirsute. — Montane, 5000 ft., n. Sierra Nevada in Sierra and 
Plumas Cos. 

32. P. tenuiloba (Gray) Greene. Stems ascending or erect, 5 to 12 in. high; 
herbage villous but more or less green; basal leaves 1% to 3 in. long on 
petioles Y2 to 1 in. long; leaflets 17 to 31, 2 to 3 lines long, cuneate-obovate, 
cleft Y2 to % the way into about 4 linear lobes; cymes close; flowers 3 to 3Y2 

lines broad; calyx with linear lobes; petals white, cuneate, notched at apex, 
exceeding the calyx; stamens 10; filaments oblong-dilated.—Low hills or 
valleys, uncommon: Coast Kanges from Sonoma Co. to San Luis Obispo Co. 
(P. micheneri Greene). 

33. P. bispidula (Rydb.) Jepson n. comb. Stems slender, erect, 6 to 10 
in. high; herbage hispid and glaudular-pubescent; basal leaves Yi to 3 in. 
long, on petioles nearly half as long; cauline leaves few, Yi to % in. long; 
leaflets 16 to 21, fan-shaped or broadly cuneate, divided about half way into 
4 or 5 oblong or elliptic lobes, markedly hispid, especially at the tips, 2 
to 3 lines long; cyme a little lax, medium-sized, somewhat few-flowered; flow¬ 
ers 4 to 5 lines broad; calyx-lobes triangular-lanceolate, these and the petals 
rotately spreading; petals white, cuneate-obovate, at apex emarginate to 
rounded, exceeding the calyx-lobes; sta¬ 
mens 10; filaments white, broadly dilated; 
achenes 15.—High montane, pine slopes 
and meadows, 8500 to 11,000 ft.: White 
Mts. (Horkelia hispidula Rydb.) 

34. P. daucifolia Greene. Fig. 489. 
Stems erect or ascending, rather rigid, 
6 to 14 in. high; herbage (especially the 
leaves) villous; basal leaves 2 to 4 in. 
long, on petioles Y2 to as long; leaflets 11 
to 17, 3 to 8 lines long, 2-parted, the seg¬ 
ments 2 or 3-cleft into linear divergent 
lobes; stipules 2 or 3 times divided into 
filiform segments, long pilose, forming a 
conspicuous tuft on the root-crown below 
the erect leaf-blades; cyme rather close or 
even capitately congested; flowers 5 to 7 
lines broad; petals cream-color, spatulate- 
obovate, truncatish or obtuse, slightly ex¬ 
ceeding the calyx-lobes; stamens 10; fila¬ 
ments petaloid-dilated, those opposite the 
calyx-lobes deltoid; achenes 8 to 12, 
smooth. — Shasta and Trinity Cos. to 
Siskiyou Co. Yar. indIcta Jepson n. var. 
Leaf segments filiform or nearly so; 
petals very broad (somewhat fan¬ 
shaped) ; filaments broadly subulate.— 
Crane Creek, w. Tehama Co. (Jepson 
lOOp, type). 

489. Potentilla daucifolia Greene; a, 
habit x Y2 ; b, long. sect, of fl. z 2; 

c, stamens x 5. 
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35. P. laxiflora Drew. Stems ascending, slender, 9 to 12 in. high; herbage 
green; leaves sparsely hairy, about 2 in. long, on petioles about as long; leaf¬ 
lets 10 to 12 pairs, 2*4 to 4 lines long, 2 to 4-cleft almost to base into linear- 
lanceolate segments; stipules of basal leaves finely 2 or 3 times dichoto- 
mously divided, villous; cyme loose, spreading, compound; flowers 4 to 5 
lines broad; calyx-lobes triangular, acute, the bractlets Yi as long; petals 
white, spatulate-oblong, deeply emarginate, exceeding the calyx-lobes; sta¬ 
mens 10; filaments petaloid-dilated, unequal; achenes 2 or 3, light brown, 
smooth.—N. Humboldt Co. 

36. P. howellii Greene. Stems slender or filiform, purplish, thinly pubes¬ 
cent or glabrate, 8 to 14 in. high, the leaves mostly basal, the cauline few 
and small; leaves slender, silvery-villous, densely crowded with leaflets, 
1 to 2 in. long, on petioles % to Yi in. long; stipules deeply 2-cleft and 
hairy; leaflets 13 to 21, 1 Yi to 3 lines long, divided to the base into 2 or 3 
segments, the segments oblong or oval, entire, or 1 to 3-toothed; cymes Yi 
to 3 in. broad, the flowers in clusters of 2 or 3, terminating its slender 
branches; flowers 3 to 4 lines broad; petals white with pinkish center, ob- 
cuneate, retuse, exceeding the calyx-lobes; stamens 10; filaments dilated; 

achenes 3 to 5.—Red soil, open flats, 
Del Norte Co.; n. to southwestern 
Ore. 

37. P. parryi Greene. Fig. 490. 
Stems ascending, a little leafy, 4 to 
8 in. high, offsetting by stolons and 
forming mat-like colonies 2 to 4 ft. 
broad; herbage soft-pubescent; leaves 
1% to 2^4 in. long, on petioles Yi to 
nearly as long; leaflets about 11, 
cuneate, toothed at apex, 4 to 6 lines 
long; cyme diffuse, many-flowered; 
flowers 4 to 5 lines broad, on slender 
drooping pedicels 5 to 7 lines long; 
petals white, obovate, obtuse, entire 
or toothed laterally at apex, exceed¬ 
ing the calyx-lobes; achenes about 
12, gray.—Moist swales in chaparral 
hills, 800 to 1200 ft., Sierra Nevada 
foothills from Amador Co. to Mari¬ 
posa Co. Var. wilderae Jepson n. 
comb. Caespitose, 3 to 7 in. high; 
leaflets cuneate-obovate, usually in¬ 
cised with the lobes toothed; flowers 
2 to 2Y'i lines broad; pedicels 2 to 
5 lines long.—Santa Ana River, San 
Bernardino Mts., 8000 ft. (Horkelia 
wilderae Parish.) 

38. P. californica (C. & S.) Greene. Stems stoutish, erect, rather leafy, 
1 to 3 ft. high; herbage pubescent and more or less glandular; basal leaves 
about 6 in. long, on petioles Ys to as long; leaflets 9 to 21 (or the upper 
leaves with fewer leaflets), thickish, cuneate-obovate to orbicular or oblong, 
more or less doubly incised or toothed above the base, Yi to 1% in. long; 
cyme openly 2 to 4-forked, the branches ending in dense few-flowered 
clusters and often with solitary flowers in the forks, or sometimes the whole 
inflorescence capitately congested; flowers 4 to 6 lines broad; calyx cup¬ 
shaped, 4 to 6 lines high, about equaling the petals, the calyx-tube com¬ 
monly purplish or membranous; bractlets commonly exceeding the sepals, 
3-toothed, or variably incised, or sometimes entire; petals oblong or spatu- 
late, about 3 lines long; stamens 10, the filaments opposite the calyx-lobes 
subulate, the others filiform or nearly so.—Wooded slopes or edge of brushy 
thickets: Coast Ranges from Humboldt Co. to Monterey Co. Yar. FRONDbsi 
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Jepson n. comb. Leaflets 5 to 9, oblong or oval, shallowly incised; petals 
shorter than the calyx-lobes (about 1% to 2 lines long).—Contra Costa Co. 
to Monterey Co. (P. frondosa Greene.) 

39. P. elata Greene. Stems erect, 1*4 to 2 ft. high; herbage glandular, 
pilose-pubescent; basal leaves 3 to 6 in. long, on petioles *4 to as long; 
leaflets 15 to 19, thin, cuneate-obovate, 4 to 9 lines long, once or twice 
incisely cleft; cyme dichotomously forked, the flowers solitary or in 3s, 5 
lines broad; bractlets of the calyx equaling the lobes, lanceolate; petals 
white, spatulate; stamens 10, 5 short and with filiform filaments, the other 
5 with filaments deltoid-dilated at base.—Lower mt. slopes, 1000 to 5000 ft.: 
middle North Coast Eanges from Napa Co. to Lake and Mendocino Cos.; 
Sierra Nevada from Fresno Co. to Amador Co. 

40. P. douglasii Greene. Stems ^ to 1% ft. high, more or less glandular- 
pubescent; leaves mostly sub-basal, 2 to 4 in. long, on petioles 1 to 1% in. 
long; leaflets about 11, cuneate to cuneate-obovate, deeply toothed at apex or 
above the middle, 3 to 6 or rarely 9 lines long; flowers 2y2 to 3 lines broad; 
calyx somewhat purplish; petals white, cuneate, truncate or retuse, exceed¬ 
ing the calyx-lobes; stamens 10, filaments dilated, those alternate the petals 
broadly dilated.—Montane, 3400 to 8200 ft.: Sierra Nevada from Fresno Co. 
n. to Modoc Co., thence w. to Siskiyou Co.; n. to Wash, and Ida. (Horkelia 
fusca Lindl. P. fusca Jepson.) Var. tenella Greene. Low (4 to 8 in. high), 
the stems glandular above; leaflets incised below the middle into linear seg¬ 
ments.—Tulare Co. to Tehama Co., thence w. to Trinity Co. 

41. P. bolanderi (Gray) Greene. Stems ascending, very sparingly leafy, 
2 to 10 in. high, these and the leaves mainly tufted; leaves densely white- 
silky, 1 to 2 in. long, on petioles % to nearly as long; leaflets (11 or) 15 to 
27, cuneate-obovate, 2 to 3 lines long, toothed or cleft at apex, the teeth 
acute; cyme open or dense; flowers 4 lines broad; calyx-lobes and bractlets 
lanceolate; petals oblong-spatulate, rounded and emarginate, or acute; sta¬ 
mens 10, filaments dilated; achenes minutely granular.—Dry hills: inner 
North Coast Eange from sw. Colusa Co. to Lake Co. and s. to Mt. Hamilton 
Eange and Mt. Pinos. (Horkelia bolanderi Gray.) Yar. bernardina Jepson 
n. comb. Stems mostly 10 to 15 in. high; herbage less densely pubescent; 
calyx 3 lines long; leaflets 3 to 4 lines long, typically longer than broad; 
petals emarginate or rounded at apex.—Montane, 4000 to 7500 ft.: San 
Gabriel Mts.; San Bernardino Mts. (Horkelia bernardina Eydb. H. bolanderi 
var. parryi Wats.) Yar. clevelandii Jepson n. comb. Stems erect, several 
from the short caudex, 5 to 18 in. high; herbage grayish pubescent; leaflets 
fan-shaped or roundish, broadly cuneate at base, deeply toothed at apex, 
2 to 6 lines long, typically broader than long; flowers 5 to 6 lines broad; 
petals obovate, obtuse or emarginate.—Montane, 5000 to 7000 ft.: San 
Jacinto Mts. to Cuyamaca Mts.; s. to L. Cal. (P. clevelandii Greene.) 

42. P. lindleyi Greene. Stems erect or ascending, many from the root- 
crown, 7 to 20 in. high; herbage pubescent, more or less glandular; leaves 
mostly basal, 3 to 3% in. long, the petioles 1 (to 2) in. long; leaflets roundish 
to cuneate-obovate, sharply toothed above the base, 4 to 7 lines long; cymes 
with many flowers, rather crowded; flowers 3% to 4% lines broad; calyx- 
tube cupulate, the ovate bractlets smaller than the lobes; petals white, 
oblong-oblanceolate, obtuse, % longer than the sepals; stamens 10, the fila¬ 
ments dilated, the alternate larger and more strongly triangular-subulate.—- 
Near the coast, Santa Cruz Co. to Santa Barbara Co. (P. cuneata Baill. 
Horkelia cuneata Lindl. P. multijuga FI. W. Mid. Cal.) Var. puberula 

Jepson n. comb. Stems few, erect, 9 to 22 in. high; cymes narrow to diffuse; 
flowers 7 lines broad.—Valleys and lower hills, 1000 to 2000 ft.: Santa 
Barbara Co. to San Diego Co. and e. to the San Bernardino Valley. (P. 
puberula Greene.) 

P. truncata (Eydb.) Jepson n. comb. Leaflets 5 to 7, obovate, truncate, 
finely crenate, more deeply toothed at apex; filaments broadly triangular, 
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those opposite calyx-lobes broader than 
long.—Said to grow at Ramona, San 
Diego Co. (Horkelia truncata Rydb.) 

43. P. kelloggii Greene. Too like no. 
42; herbage white-silky, obscurely 
glandular; cymes dichotomous; leaflets 
broadly obovate, toothed above the 
cuneate base, % to 1 in. long; flowers 
6 to 7 lines broad.—Along the seacoast: 
Alameda; San Francisco; Monterey. 
(Horkelia calif ornica var. sericea 
Gray.) Yar. marinIcnsis (Elmer) Jep- 
son n. comb. Smaller, stems decumbent; 
leaflets shaggy-villous. — Sand flats, 
Point Reyes. (Horkelia bolanderi var. 
marinensis Elmer.) 

44. P. congesta Hook. var. tillngii 
Jepson n. comb. Pig. 491. Stems 
ascending or erect from a decumbent 
base, more or less leafy below, 5 to 13 
(or 17) in. high; herbage silky-villous; 
leaves with 5 to 9 (or 11) approximate 
leaflets; leaflets cuneate, varying to 

> cuneate-elliptic or linear-oblong, usually 
3-toothed at apex (otherwise entire), 4 
to 6 (or 11) lines long; cyme much- 

491. Potentilla congesta var. tilingii Jep- branched, commonly rather open with 
son; a, habit x y2^ b^fl. x 3; c, stamens £jie kranches bearing capitate clusters, 

or the whole cyme rather dense, or the 
clusters reduced to one; flowers on slender pedicels, 2 to 2^ lines broad; 
calyx reddish; petals white, linear-ob¬ 
long or narrow oblanceolate, acute at 
both ends, little longer than the calyx- 
lobes; stamens 10, the filaments more 
or less dilated at base or narrowly 
triangular; achenes smooth or rough- 
lineate.—Montane, common on sandy 
flats or ridges of open forests, 3000 to 
6500 ft.: Sierra Nevada from Tulare 
Co. to Modoc Co.; Coast Ranges from 
Lake Co. to Siskiyou and Humboldt 
Cos.; n. to Ore. (Horkelia tilingii 
Regel. H. tridentata Torr.) P. con¬ 
gesta Hook., of s. Ore., has broadly 
obovate petals. Both petals and fila¬ 
ments are, however, variable in 
shape. 

11. GEUM L. 

Perennial herbs. Leaves lyrately 
pinnate. Stipules adnate to the sheath¬ 
ing petioles. Flowers rather large, 
solitary or corymbose. Calyx persis¬ 
tent, 5-lobed, usually with 5 alternate 
bractlets. Stamens many. Pistils 
numerous, borne on a clavate or 
hemispheric receptacle; ovule 1. 
Achenes small, tipped with the elon- 492- Geum macrophyllum Willd.; a, leaf x 
gated styles. (The Latin name.) 14 ; b’ fl' branc“«t* \ ^ fr- * % ; 
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Style jointed and kinked near the middle, the upper part deciduous, the lower hooked, 
naked; achenes and styles strongly deflexed in fruit; calyx-lobes reflexed. 

Terminal leaflet round-cordate; receptacle naked or nearly so. . . .1. G. macrophyllum. 
Terminal leaflet cuneate-obovate; receptacle densely short-hairy.2. G. strictum. 

Style straight, not jointed, wholly persistent, plumose, much elongated; achenes and styles 
erect or spreading in fruit; calyx-lobes not reflexed.3. G. triflorum. 

1. G. macrophyllum Willd. Big-leaf Avens. Fig. 492. Stems coarse, 
mostly solitary, bristly, leafy, 1 to S1/^ ft. high; basal leaves 4 to 15 in. long 
(including the petiole), the leaflets incised and serrate; terminal leaflet very 
large, round-cordate (3 to 3% in. long), the lateral ones downwardly smaller 
and with very small ones between; flowers 6 lines broad, in an open cyme; 
petals yellow; bractlets of the calyx small, often wanting; receptacle oblong; 
achene hairy above, tailed with a naked style, the persistent part hooked.— 
Montane, 3000 to 9000 ft.: San Bernardino Mts.; White Mts.; Sierra 
Nevada from Tulare Co. n. to Siski¬ 
you Co.; n. to Alas., e. to Nfd.; Asia. 

2. G. strictum Ait. Yellow Avens. 

Similar to no. 1; stems bristly; leaf¬ 
lets cuneate-obovate.—Siskiyou Co. 
to Lassen Co.; n. Mex. to B. C. and 
Nfd. 

3. G. triflorum Willd. Old Man’s 

Whiskers. Fig. 493. Stems clustered, 
simple, nearly naked, 6 to 14 in. high; 
herbage pilose; leaves 1% to 7 in. 
long including the short petiole; 
leaflets many, somewhat crowded, 
cuneate, toothed and incised, % to 
iy> in. long; flowers few, broad, 
borne on long peduncles; calyx dull 
reddish; bractlets linear, 4 to 9 lines 
long; petals purplish; receptacle 
small, hemispherical; tails of the 
achenes plumose, at length % to l1/^ 
in. long.—Montane, 400 to 8500 ft.: 
high eastern summits and valleys of 
the Sierra Nevada from Alpine Co. 
to Siskiyou and Modoc Cos.; n. to 
Alb., e. to Nfd. 

12. FALLUGIA Endl. 

Low deciduous shrub with pin- 
nately lobed leaves and revolute 
margins. Flowers white, showy, soli¬ 
tary on the ends of long nearly naked peduncles. Receptacle flat. Calyx- 
tube short-hemispherical, the 5 ovate lobes with alternate linear bractlets. 
Petals orbicular. Stamens numerous, inserted in 3 rows upon the margin 
of the calyx-tube. Pistils numerous, glabrous. Style terminal, very villous 
at the base, twisted, persistent. (V. Falugi, abbot of Vallombrosa.) 

1. F. paradoxa Endl. Apache Plume. Much branched, 1 to 5 ft. high; 
branchlets slender, elongated, with white, soon exfoliating epidermis; herb¬ 
age pubescent, the under side of the leaves and the calyx usually rusty; 
leaves more or less fascicled, 3 to 6 lines long, cleft into 3 to 5 linear obtuse 
segments with revolute margins; flowers 1 to 1% in* broad; achenes very 
numerous, the thread-like plumose tails 1 in. long.—Gravelly or rocky slopes: 
Providence Mts.; s. Nev. to Col. and Mex. May. 

13. COWANIA Don. 

Shrubs or small trees. Leaves small, pinnately lobed, coriaceous, gland- 
dotted. Flowers showy, solitary and terminal on the short branchlets. Calyx 
with broadly clavate tube. Petals orbicular or obovate, spreading. Stamens 

493. Geum triflorum Willd.; a, basal leaf x 
V2 ; b, A- branchlet x ; c, fr. head x x/z ; 

d, fr. x 1. 
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numerous, in 2 rows. Pistils about 5 to 10, densely villous; style terminal; 
ovule solitary. Aclienes coriaceous, striate, nearly included in the enlarged 
calyx-tube, tailed with the elongated plumose style. (James Cowan, British 
merchant and botanical amateur, died at Lima, 1823.) 

1. C. mexicana Don var. stansburiana Jepson n. comb. Cliff Rose. Freely 
branching shrub, 1 to 3 ft. high; leaves tending to be fascicled on the short 
branchlets, 3 to 4 lines long, pinnately 3 to 5-parted into short linear lobes, 
dark green above, white-tomentose beneath, the margin somewhat revolute; 
flowers white, 6 to 9 lines broad; calyx-tube glandular-pubescent, attenuate 
into a short pedicel; calyx-lobes roundish; tail of the achene 1% to 2 in. 
long.—Mesas and canon sides; e. Mohave Desert; Death Valley region; e. to 
Utah, s. to Mex. June. (C. stansburiana Torr.) Var. dubia Bdg. Flowers 
perfect and staminate; stamens fewer; pistils 2 or 3; tails of the fruit short, 
not plumose but densely hairy.—Providence Mts. 

14. ROSA L. Rose 

Prickly shrubs with pinnate leaves and adnate stipules. Flowers large, 
ours mostly rose-pink, solitary or in corymbs or panicles. Calyx-tube globose 
or urnshaped, becoming fleshy in fruit; calyx limb 5-parted. Petals 5 (rarely 
6, 7 or 8), rounded or in ours mostly obcordate, spreading, inserted with the 
numerous stamens on the edge of the thin disk which lines the calyx-tube 
within and bears toward the base the numerous distinct pistils. Ovaries hairy, 
becoming bony aclienes. Aclienes enclosed in the globose or urnshaped calyx- 
tube or “hip.” (The Latin name.) 

Calyx-lobes persistent on hips; leaflets 5 or 7, sometimes 9, mostly % to IV2 in. long. 
Leaves resinous-pubescent beneath.1. R. nutkana. 
Leaves not resinous beneath; hips constricted into a short neck below calyx-lobes. 

Plants 3 to 5 ft. high or more; calyx-tube mostly glabrous. 
Stipules narrow, with the free tips commonly lanceolate. 

Spines stout, curved; herbage mostly pubescent.2. R. californica. 
Spines slender, straight; herbage glabrate or nearly. .3. R. mohavensis. 

Stipules strongly enlarged upwards and sagittate in outline.. .4. R. pisocarpa. 
Plants about % to 1 ft. high; calyx-tube mostly glandular-hispid. .5. R. spitliamea. 

Calyx-lobes deciduous from fruit; leaflets 5, 
% ) in. long. 

494. Rosa californica C. & S.; a, leaf; b, 
fl. branchlet; c, fr. x 

7, or 9, sometimes 11, mostly x/4 to V2 (or 
.6. R. gymnocarpa. 

1. R. nutkana Presl. Stout, 2 to 5 
ft. high; prickles stout, usually 
straight, or sometimes unarmed; 
leaves resinous-pubescent beneath; 
stipules subequal in width from base 
to apex, mostly glandular-ciliate; 
flowers solitary or 2 to 4 together, 
the pedicels often prickly and gland¬ 
ular; calyx-tube glabrous, its lobes 
prolonged into foliaceous, serrate or 
laciniate appendages; petals obcor¬ 
date, % to 1 in. long; hips globose or 
depressed-globose, 5 to 7 lines in 
diameter. — Humboldt and Siskiyou 
Cos.; n. to Alas., e. to Utah. May- 
June. The largest flowered western 
species. Var. hIspida Fer. Calyx- 
tube with gland-tipped bristles.— 
Eureka. 

2. R. californica C. & S. Califor¬ 

nia Wild Rose. Fig. 494. Stout, 3 to 
6 ft. high; prickles few or numerous, 
mostly stout and recurved, usually 
also with one or a pair below the 
stipules; leaves puberulent or pube¬ 
scent, especially beneath, and more 
or less glandular; stipules narrow, 
with lanceolate tips, sometimes 
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glandular-denticulate; flowers few to many, often 20 to 40 in a panicle; 
calyx-tube glabrous, its lobes mostly prolonged into foliaceous serrate ap¬ 
pendages; petals obcordate, % to 1 in. long; pedicels hairy and more or less 
glandular; hips globose or ovoid, 4 to 8 lines broad, somewhat constricted 
below the calyx-lobes.—Common everywhere along river and creek banks 
and margins of springs at the lower and middle altitudes throughout Cal., 
often forming small thickets. May-Nov., flowering most freely in June. 
It is a highly variable species in pubescence, number of flowers and shape 
of hips. Prickles often 3 to 6 lines long at base and 3 to 5 lines high. (E. 
aldersonii Greene). Yar. ultramontAna Wats. Tomentose but not glandular; 
pedicels glabrous.—E. side of the Sierra Nevada; Nev. 

3. E. mohavensis Parish. Stems slender; nearly glabrous and non- 
glandular; prickles scattered, slender, mostly straight, not in pairs below the 
leaves; flowers solitary or in corymbs of 2 or 3; petals 7 lines long.—Desert 
side of the San Bernardino and San Gabriel mountains. 

4. E. pisocarpa Gray. Slender, 3 to 5 ft. high; prickles few, slender and 
straight, or none; leaves green and glabrous above, paler and often puberu- 
lent beneath; stipules strongly and often abruptly dilated upwards and so 
inversely sagittate; flowers in corymbs or solitary; calyx-lobes prolonged 
into a slender terminal entire linear or lanceolate appendage, often glandular- 
hispid; petals obcordate, 6 to 8 lines long; hips globose, 3 to 5 lines in diam¬ 
eter, contracted above into a very short neck.—N. Sierra Nevada; Siskiyou 
Co.; n. to B. C. This, the mountain form of E. californica, is smaller in all 
its parts but is deficient in technical characters. Yar. gratIssima Jepson n. 
comb. Prickles straight, slender, weak; stipules often broad and often 
broadest at the middle; leaves thinnish, bright green, glandular, minutely 
pubescent; stipules not glandular-ciliate.—Tehachapi Mts.; San Gabriel and 
San Bernardino mountains. (E. gratissima Greene.) Yar. rivAlis Jepson n. 
comb. Glabrous; prickles few or none; leaflets thin, rather prominently 
feather-veined, 1 to l1/* in. long.—Yan Duzen Eiver; Long Valley, Mendo¬ 
cino Co. (E. rivalis Eastw.) 

5. E. spithamea Wats. Ground Eose. Simple or sparingly branched, about 
1 ft. high; prickles few, slender, straight; leaves minutely pubescent and 
more or less glandular, especially on the petioles; stipules narrow, acute or 
acuminate; pedicels, calyx-tube and -lobes usually hispid with gland-tipped 
hairs; flowers solitary or few; calyx with entire linear or lanceolate appen¬ 
dages; petals obcordate, 5 to 8 lines long; hips globose, 3 to 5 lines broad. 
—Open pine woods at middle altitudes in the Sierra Nevada; and higher 
North Coast Eanges from Elk Mt., Lake 
Co., to Humboldt Co. and the Trinity 
Mts. July. Var. sonomensis Jepson. 
Sonoma Eose. Stems densely armed with 
stout straight or slightly recurved 
prickles; leaflets with the teeth minutely 
glandular-denticulate; flowers several 
in a corymb; calyx-tube very densely 
glandular-hispid. — Dry slopes in the 
outer Coast Eanges from the Santa Cruz 
Mts. to Mt. Tamalpais and Sonoma Co. 

6. E. gymnocarpa Nutt. Wood Eose. 

Slender, 1 to 3 ft. high, glabrous or 
puberulent, the branchlets and rachis 
of the leaves densely armed with long 
slender straight prickles, or sometimes 
nearly unarmed; leaves 2 to 3 in. long; 
leaflets % to % (orl) in. long, elliptic or 
roundish, obtuse or acute, doubly ser¬ 
rate, the minute teeth gland-tipped; 
flowers generally solitary or in clusters 
of 2 or 3; petals 5 to 7 lines long; pedi- 

495. Chamaebatia foliolosa Benth.; fl. 
branchlet x 1. 
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cels glabrous or more frequently clothed with gland-tipped hairs, drooping or 
curving in fruit; calyx-lobes at length deciduous; hips ovate or pear-shaped 
or globose, red, 4 to 8 lines long.—Shady woods or bushy north slopes, often 
near streams, 400 to 5500 ft.: Coast Ranges from Monterey Co. to Humboldt 
Co.; Sierra Nevada from Mariposa Co. to Siskiyou Co.; n. to B. C. Var. 
pinetOrum Jepson n. comb. Calyx-lobes persistent.—Monterey coast. (R. 
pinetorum Hel.) 

15. CHAMAEBATIA Benth. 

Low glandular-pubescent heavy-scented evergreen bush with dissected 
fern-like foliage. Leaves thrice pinnate, with numerous minute leaflets and 
very minute stipules. Flowers white, in loose terminal cymes. Stamens 
about 50 to 60 in several rows. Pistil one, simple; style densely villous at 
base; ovule one. Fruit an achene, included in the persistent calyx. (Greek 
chamae, on the ground, low, and batos, a bramble.) 

1. C. foliolosa Benth. Mountain Misery. Fig. 495. One to 2 ft. high; 
leaflets crowded, % line long; petals obovate, 3 to 4 lines long.—Mt. slopes, 
3000 to 4000 ft.: Sierra Nevada from Nevada Co. to Kern Co., abundant in 
the lower part of the Yellow Pine belt, commonly gregarious and covering 

extensive tracts. Also called Bear-mat, 
Bear-clover, Tarweed, Jerusalem Oak 
and Running Oak. Yar. australis Bdg. 
Leaves oblong-lanceolate in outline; 
ovary glabrous.—San Miguel Mt. (San 
Diego Co.); s. to northern L. Cal. 

16. AGRIMONIA L. Agrimony 

Perennial herbs with pinnate leaves 
and serrate leaflets. Flowers yellow, in 
racemes. Bracts 3-cleft. Calyx-tube 
turbinate, contracted at the throat and 
the upper part beset with a ring of 
hooked prickles, indurated in fruit and 
enclosing the 2 aehenes; calyx-limb 5- 
cleft, the lobes closing over the throat 
after flowering. Stamens 5 to 15. Styles 
terminal. (Corruption of the Greek 
word argema, a disease of the eye, the 
plants reputed medicinal.) 

1. A. eupatoria L. Common Agrimony. 

Fig. 496. Stems erect, 2 to 3 ft. high; 
herbage glandular, and both hirsute and 
puberulent; leaflets 5 or 7, with inter¬ 
posed smaller ones, ovate or obovate, 3 
lines to in. long, coarsely toothed, 
entire at base; flowers 2y2 lines long.— 
Borders of woods in the mts., 2500 to 
4500 ft., widely disseminated but rare: 
Cuyamaca Mts.; San Bernardino Mts.; 

Sierra Co.; Howell Mt.; n. Lake Co.; n. to Wash., e. to the Atlantic. (A. 
gyrosepala Wallr.) 

$ 

17. ACAENA L. 

Perennial herbs with a woody base, pinnate leaves and pinnatifid leaflets. 
Flowers green, in more or less crowded spikes. Calyx persistent, its tube 
contracted at the throat, at length armed with retrorsely barbed prickles; 
limb in ours 5-parted, valvate, deciduous. Petals none. Stamens in ours 3 
to 5. Pistil in ours 1; style terminal; stigma multifid-feathery; ovule solitary, 
suspended. Achene enclosed in the indurated calyx. (Greek akaina, a thorn, 
in reference to the spines on the calyx.) 
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1. A. pinnatifida R. & P. var. 
californica Jepson n. comb. Fig. 
497. Stems erect with decumbent 
base, 5 to 13 in. high, sometimes 
almost naked, the leaves mostly 
at base or tufted on the short 
woody branches of the root- 
crown; herbage villous; leaflets 
11 to 17, nearly uniform, 3 to 4 
lines long, pinnately cleft into 
3 to 7 segments; calyx-tube in 
fruit prickly, 4-angled; stamens 
dark purple, exserted.—Dry or 
rocky soil of hilltops or n. slopes 
near the ocean, 25 to 1500 ft.; 
Contra Costa and Marin Cos. to 
Monterey Co. May-June. (A. 
californica Bitt.) 

18. SANGUISORBA L. Burnet 

Herbs with unequally pinnate 
leaves. Flowers small, perfect, 
polygamous or dioecious, crowd¬ 
ed in a dense head or spike at 
the summit of a long naked pe¬ 
duncle. Calyx-tube turbinate, 
constricted at the throat, per¬ 
sistent, its 4 spreading lobes de¬ 
ciduous. Petals none. Stamens 
(in ours) 2 or 4. Pistil 1. Achene enclosed in the 4-angled dry calyx-tube. 
(Latin sanguis, blood, and sorbere, to absorb, the plant anciently a styptic.) 

Spikes mostly greenish; stigmas cleft into narrow segments (brush-like). 
Leaflets incisely pinnatitid; fruiting calyx narrowly 4-winged, smooth on the faces 

between the angles; annual.1. S. annua. 
Leaflets serrate; fruiting calyx broadly 4-winged, irregularly thick-ridged and alveo¬ 

late on the faces between the angles; perennial.2. S. minor. 
Spikes brown-purple; stigmas muricate-papillose; leaflets merely serrate; perennial. 

3. S. officinalis. 

1. S. annua Nutt. Stem erect, branching at or near the base, 12 to 20 (or 
24) in. high; leaflets 3 to 5 lines long, incisely parted 
into narrow lobes; spike oblong, 4 to 6 (or 10) lines 
long.—Mts., 2500 to 5000 ft.: Cuyamaca Mts.; Nevada 
Co. to Modoc Co., thence w. to Humboldt Co.; n. to 
B. C. 

2. S. minor Scop. Garden Burnet. Similar to no. 
1; spikes globose.—Foothills, Howell Mt.; adv. from 
Eur. 

3. S. officinalis L. Great Burnet. Stems 2 to 3 ft. 
high; leaflets roundish to ovate, cordate or subeordate 
at base, serrate, 1 to 1% in. long; spikes 6 to 11 lines 
long.—Near the coast, peat bogs: Mendocino Co. to 
Del Norte Co.; Eur., Asia. 

19. ALCHEMILLA L. Lady’s Mantle 

Ours a diminutive annual herb, with palmatelv-lobed 
leaves and sheathing stipules. Flowers minute, green¬ 
ish, pediceled and fascicled in the axils. Calyx per¬ 
sistent, its tube pitcher-shaped; limb 4 or 5-parted 
and bearing an equal number of alternate bractlets, 
or these minute or obsolete. Petals none. Stamens 1 

498. Alchemilla arvensis 4 Pistils 1 to 4 (in ours 1), distinct, the slender 

fl x 7 • c pistil x 6 style lateral or arising from near the base. Achene 

497. Acaena pinnatifida var. californica Jepson; 
a, habit x % ; b, infl. x 1; c, fl. x 3 ; d, pistil x 6. 
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ovate, smooth, concealed in the tube of the persistent calyx. (So named be 
cause valued in alchemy.) 

1. A. arvensis (L.) Scop. Fig. 498. One to 3 in. high, the branches slender 
and flower-bearing throughout; herbage scantily soft hairy; leaves 2 to 3 
lines long, fan-shaped, 3-parted, the segments 2 or 3-cleft; calyx x/2 to % line 
long.—Low hills and plains, common throughout Cal.; nat. from Eur. 

20. CERCOCARPUS HBK. Mountain Mahogany 

Evergreen shrubs or low trees with spur-like branchlets and simple coria¬ 
ceous straight-veined leaves. Flowers from winter buds, solitary or fascicled, 
terminal on the short branchlets. Calyx consisting of a slender pedicel-like 
tube abruptly expanded into the low-hemispherical deciduous 5-toothed limb. 
Petals none. Stamens numerous, borne in two or three rows on the calyx. 
Pistil 1. Fruit a villous achene enclosed in the persistent calyx-tube and 
surmounted by the very much elongated twisted soft-hairy style. (Greek 
kerkis, a shuttle, and karpos, fruit, in reference to the achene and its twisted 
tail.) 

Flowers solitary or rarely in pairs; sessile; desert ranges. 
Leaves narrowly lanceolate, % to 1 in. long.1. G. ledifolius. 
Leaves oblong, 2 Vz to 3 lines long.2. G. intricatus. 

Flowers in 2 to 15-flowered clusters, shortly pediceled. 
Leaves obovate, cuneate at base; clusters commonly 2 or 3-flowered. 

Flowers 3 lines broad; cismontane, abundant.3. G. betuloides. 
Flowers 1 to 1% lines broad; San Diego Co.4. C. minutiflorus. 

Leaves ovate to elliptic; clusters 4 to 9-flowered; Santa Barbara Isis. 
Leaves glabrous or nearly so.5. G. alnifolia. 
Leaves white-tomentose beneath.6. G. traskiae. 

1. C. ledifolius Nutt. Desert Mahogany. Mountain Mahogany. Shrub 
or scraggy tree, usually 6 to 20 or sometimes 40 ft. high; leaves narrowly 
lanceolate, entire with revolute margins, coriaceous, pale or rusty pubescent 
below, becoming glabrous and lustrous above, somewhat resinous, % to 1 in. 
long, with a prominent midrib; calyx-tube in fruit 4 to 5 lines long, sessile, 
tail of the achene 2 to 3 in. long.—Arid slopes of ranges in and bordering 
the deserts or arid interior, 4000 to 8600 ft.: n. slope San Bernardino Mts. 
and San Gabriel Mts.; Mt. Pinos; n. along e. side Sierra Nevada to Modoc 
Co., thence w. to Siskiyou Co.; n. to 
Wash., e. to Col. 

2. C. intricatus Wats. Small-leaf 
Mahogany. Intricately branched 
spinescent shrub 2 to 3 ft. high; leaves 
dark green above, white-pubescent be¬ 
neath, strongly revolute, the sides 
nearly meeting over the midrib, 2% to 
3 lines long; tails to the achene % to 
1% in. long .—Desert ranges, at mostly 
lower altitudes than no. 1; Inyo Co. 
(White Mts. and Panamint Range); 
e. to Utah. 

3. C. betuloides Nutt. Hard Tack. 
Fig. 499. Spreading shrub 5 to 8 ft. 
high, or a small tree up to 22 ft. high; 
leaves obovate, serrate above the 
middle, cuneate and entire towards 
the base, conspicuously feather-veined, 
dark green above, pale or whitish 
pubescent beneath, not resinous, x/2 to 
1 in. long; clusters 2 to 6-flowered; 
flowers 3 lines broad; calyx strigulose- 
pubescent; calyx-tube in fruit reddish, 
6 lines long, borne on a pedicel 1 to 4 
lines long; tail of achenes 2 to 3 (or 4) 
in. long.—Dry slopes in the foothills 

499. Cercocarpus betuloides Nutt.; a, fl. 
branchlet x V2] b, long. sect, of fl. x 3; 

c, fr. x Y2. 
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and mts., 500 to 4000 ft., throughout cismontane Cal.; n. to Ore., e. to 
Rocky Mts., s. to L. Cal. Also called Sweet Brush, Ironwood, and Birch-leaf 
Mahogany. Apr.-June. Yar. macroRrus Jepson n. comb. Leaves iy± to 2*4 
in. long; calyx tomentulose.—Siskiyou Co. to Modoc Co. (C. macrourus 
Rydb.) Yar. multifl6rus Jepson n. var. Leaves 1 to l1/^ in. long; flowers 
5 to 15 m a cluster.—Santa Catalina Isl. (Avalon, 
Jepson 3041, type). 

4. C. minutiflorus Abrams. Similar to no. 3; 
leaves elliptic, serrate near the apex, 6 to 10 lines 
long, glabrous on both sides, green above, yel¬ 
lowish beneath; flowers 1 to l1/^ lines broad.— 
Hills and mesas, se. San Diego Co.; s. to L. Cal. 

5. C. alnifdlia Rydb. Too like variants of 
no. 3; shrub or small tree, 8 to 16 ft. high; leaves 
elliptic, serrate above the base, subglabrate, 1 to 
2 in. long; pedicels 3 to 5 lines long.—Santa Cata¬ 
lina and Santa Cruz Isis. 

6. C. traskiae Eastw. Trask Mahogany. Shrub 
or small tree 8 to 20 ft. high; leaves elliptic to 
sub-orbicular or broadly ovate, serrulate towards 
apex, mostly obtuse, % to 2 in. long on petioles 
2 to 5 lines long, densely white-woolly beneath, 
green and minutely pubescent above or at length 
glabrate, the parallel side-nerves prominent, the 
margin revolute in age; flowers 4 to 9 in a clus¬ 
ter; calyx densely white-woolly, its tube 4 to 5 
lines long, its limb 4 lines broad; pedicels 1 to 3 
lines long; tail of achenes 2 to 2*4 in. long.—S. 
side of Catalina Isl. Remarkable for its very 
local habitat. 

21. ADENOSTOMA H. & A. 

Evergreen shrubs with somewhat resinous 
herbage and heath-like foliage. Leaves fascicled 
or alternate, linear, rigid, entire, small and 500. Adenostoma fasciculatum 

numerous. Flowers small (1 to 2 lines long), & ®hranchlet x 1; 
white, crowded on the branches of a terminal 
and rather close pyramidal panicle. Calyx obconical, 5-lobed, 10-striate. 
Stamens 10 to 15, inserted 2 or 3 together, alternate with the broad spreading 
petals. Pistil 1. Eruit an achene, covered by the indurated calyx-tube. 
(Greek aden, gland, and stoma, mouth, in allusion to the calyx.) 

Leaves fascicled; flowers sessile.1. A. fasciculatum. 
Leaves not fascicled; flowers pediceled.2. A. sparsifolium. 

1. A. fasciculatum H. & A. Chamise. Fig. 500. Spreading shrub 2 to 10 
ft. high, with virgate branches clothed with leaf-fascicles; old bark grayish 
or reddish brown, shreddy; leaves linear or rather broader towards the 
apex, 3 to 5 lines long; stipules minute; bracts herbaceous, much shorter 
than the strongly ribbed calyx; ovary obliquely truncate.—Mountain slopes 
and ridges, 500 to 5000 ft., the most abundant and characteristic bush in 
the higher foothills of cismontane Cal., commonly gregarious and often 
forming a distinct zone between the lower foothills and the Yellow Pine 
belt. June. Var. obtusif6lium Wats. Leaves blunt, 2 to 3 lines long.—San 
Diego Co.; n. L. Cal. 

2. A. sparsifolium Torr. Ribbon Wood. Yerba del Pasmo. Shrub of thin 
and slender habit, 10 to 15 ft. high; old bark red, shredding off freely in 
thin sheets; foliage-bearing branchlets clustered at the end of the branches; 
branchlets and leaves glandular-dotted; leaves alternate, linear, 3 to 5 lines 
long; stipules none; bracts scarious, exceeding the obscurely ribbed calyx; 
ovary truncate.—Mountain slopes and mesas, 2500 to 6000 ft.: Mt. San 
Jacinto to San Diego Co.; s. to L. Cal. Aug. Also called Red Shanks. 
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22. COLEOGYNE Torr. 

Widely, densely, and intricately branched spinescent shrub. Leaves oppo¬ 
site, small, entire, coriaceous. Flowers solitary, terminal on short branch- 
lets and subtended by 1 or 2 pairs of 3-lobed bracts. Calyx 4-parted nearly 

to base, persistent, the lobes large, 
yellowish within. Petals none. Sta¬ 
mens many, inserted externally upon 
the lower part of a tubular sheath or 
torus which encloses the ovary. Pistil 
1; style lateral, conspicuously and 
densely villous at base, twisted, ex- 
serted, persistent. Fruit a coriaceous 
achene, glabrous. (Greek koleos, 
sheath, scabbard, and gnne, ovary.) 

1. C. ramosissima Torr. Fig. 501. 
One to 5 ft. high; leaves fascicled or 
approximate, thick, linear-oblance- 
olate, canescent, 2 to 4 lines long; 
torus membranous, dilated below, 5- 
toothed at apex, as long as the calyx, 
densely villous within. — Sandy or 
gravelly slopes, desert ranges: w. side 
Colorado Desert; e. Mohave Desert; 
Inyo Co.; e. to Col. 

23. PURSHIA DC. 

Shrubs. Leaves mostly fascicled, 
cuneate, 3-toothed or -lobed, with revo¬ 
lute margins. Flowers solitary, ter¬ 
minal on the short branches. Petals 
clawed, exceeding the calyx-lobes, pale 
vellow or white. Stamens 18 to 25, in 
one row. Pistil 1. Fruit a coriaceous 
oblong pubescent achene, exserted and 

attenuate into the persistent style. (F. T. Pursh, 1774-1820, author of the 
Flora Americae Septentrionalis.) 

Leaves without punctate glands, apparently deciduous.1. P. tridentata. 
Leaves with punctate glands, apparently evergreen.2. P. glandulosa. 

1. P. tridentata DC. Antelope Brush. Fig. 502. Diffusely branched 
silvery or gray shrub 1% to 6 ft. high; bark gray or brown; leaves cuneate, 
3-toothed at apex, thinly pubescent and green above, white-pubescent below, 
3 to 8 lines long; calyx pubescent, its tube thickly sprinkled with resin 
granules; petals pale yellow, obovate, 3 to 5 lines long, filmy.—Arid slopes 
and valleys, 4000 to 7000 ft.: e. slope and e. summit valleys of the Sierra 
Nevada from Tulare Co. to Modoc Co., thence w. to northern Trinity Co.; 
n. to Ore., e. to Rocky Mts. Also called Bitter-Brush, Greasewood (Lassen 
Co.) and Buckbrush (Modoc 
Co.). 

2. P. glandulosa Curran. 
Dark green shrub 2 to 4 (or 8) 
ft. high; bark dark red or 
gray; leaves nearly glabrous, 
with narrow petiole-like base, 
divided above into 3 (rarely 
5) linear lobes, or sometimes 
merely 3-toothed, the revolute 
margin with conspicuous gland¬ 
ular dots or pustules; petals 
white; calyx and fruit canes- 

502. Purshia tridentata DC.; a, fl. branchlet x 1; 
b, fr. branchlet x 1. 

501. Coleogyne ramosissima Torr.; a, fl. 
branchlet x V2 ", b, long. sect, of fl. x 2 ; 

c, pistil x 4. 
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cent.—Eanges in and bordering the deserts: Mohave Desert; Inyo Co.; s. 
Mono Co. 

24. OSMARONIA Greene 

Shrub with simple entire deciduous leaves and caducous stipules. Flowers 
dioecious, white, fragrant, in nodding racemes terminating leafy branchlets. 
Staminate flower with spreading petals; stamens 15, in 3 rows, 10 inserted 
with the petals, 5 inserted lower down upon the disk lining the calyx-tube. 
Pistillate flower with erect petals; stamens present but abortive; pistils 5, 
distinct; styles short, lateral, jointed at base. Fruit consisting of 1 to 5 
drupes. Drupes ovoid, 1-seeded, with a thin pulp and bony stone. (Greek, 
osme, fragrant, and Aronia, a Eosaceous genus proposed by Persoon.) 

1. O. cerasiformis (T. & G.) Greene. Oso Berry. Fig. 503. Erect, 3 to 9 
ft. high; leaves glabrous, broadly oblong, narrowed to each end, mucronate, 

503. Osmaronia cerasiformis Greene; a, fl. branchlet x 1; b, long. sect, of stam. 
11. x 3; c, long. sect, of pist. fl. x 3. 

1V2 to 2y2 in. long wThen mature, short-petioled; petals 2 to 3 lines long; 
drupes blue-black, 5 to 7 lines long.—North slopes of canons: near the coast 
from Santa Lucia Mts. to Humboldt Co., 300 to 1500 ft.; Sierra Nevada 
from Tulare Co. to Shasta Co., 1500 to 4000 ft. Mar.-Apr. Pulp bitter but 
not poisonous. 

25. PRUNUS L. Plum 

Shrubs or small trees. Leaves simple, serrate. Flowers white, in clusters 
or sometimes solitary, from lateral buds borne on wood of the previous 
season, appearing before or with the leaves. Calyx 5-cleft, deciduous after 
flowering. Petals spreading. Stamens 15 to 30. Pistil 1; style terminal; 
ovules 2, pendulous. Drupe subglobose, usually 1-seeded; flesh sweet or 
bitter; stone globose or compressed, bony. (The Latin name of the Plum.) 

Ovary and drupe glabrous; flowers white, in clusters; style deciduous. 
Drupe subglobose or ovoid, 3 to 8 lines long; leaves folded together lengthwise in 

bud.—Cherries. 
Flowers in corymbs; drupe small, bright-red.1. P. emarginata. 
Flowers in racemes; drupe dark-red. 

Peduncle leafy; drupe small, its flesh astringent.2. P. demissa. 
Peduncle leafless; drupe large, its flesh sweetish.3. P. ilicifolia. 
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Drupe oblong, purplish, % to 1 in. long; leaves rolled up from one edge to the other 
in bud; flowers in umbels.—Plums.4. P. subcordata. 

Ovary and drupe velvety-tomentose or pubescent; flowers mostly solitary, sometimes in 2s 
or 3s; style more or less persistent; leaves folded together lengthwise in bud; 
all desert species.—Almonds and Peaches. 

Leaves narrow. 
Flowers pediceled, light rose, 5 to 8 lines broad; leaves glabrous. 

5. P. andersonii. 
Flowers sessile, white, 2 to 3 lines broad; leaves puberulent. . . .6. P. fasciculata. 

Leaves broad or roundish, glabrous; flowers white, pediceled.7. P. fremontii. 

1. F. emarginata (Dougl.) Walp. Bitter 

Cherry. Fig. 504. Deciduous shrub 3 to 8 
ft. high, very rarely arboreous and 20 ft. 
high; bark smooth, dull red; leaves ovate or 
more commonly oblong-obovate, mostly ob¬ 
tuse, finely serrulate, % to 1*4 in. long, on 
petioles 1 to 3 lines long; blade usually with 
1 or 2 glands just above junction with 
petiole; flowers 6 to 7 lines broad, 3 to 10 
in short corymbs; drupes 4 to 5 lines long, 
bright red, the pulp intensely bitter.—Moun¬ 
tain slopes and along streams: mts. of S. 
Cal., 5000 to 9000 ft.; Sierra Nevada, 4000 
to 8000 ft., forming extensive thickets; 
Coast Ranges, 500 to 5000 ft., less common; 
n. to Ida. and B. C. Apr.-May near the coast, 
June-July in the high mts. 

2. P. demlssa (Nutt.) Dietr. Western 

Choke-cherry. Fig. 505. Erect slender de¬ 
ciduous shrub 2 to 10 ft. high, or rarely a 
small tree up to 20 ft. high; leaves oblong- 
ovate or more commonly oblong-obovate, 
acute or abruptly short-pointed, finely ser- 

504. Prunus emarginata Walp.; a. 
fi. branchlet x Vz ; b, fl. x % ; c, fr. 

cluster x Vz. 

rate, 1 to 3^4 in. long; petiole x/2 in. long, 
with 1 or 2 glands just below its summit; 
racemes 2 to 4 in. long, terminating more 
or less leafy peduncles; flowers 4 to 6 
lines broad; drupe red or dark purple, 3x4 
lines long, astringent.—Mountain slopes 
and canons, 1500 to 6700 ft.: mts. of S. 
Cal.; Sierra Nevada; Coast Ranges; n. to 
Wash. 

3. P. ilicifolia Walp. Islay. Ever¬ 
green shrub 4 to 7, or small tree up to 
25 ft. high; leaves elliptic or ovate, 
acute or obtuse, coriaceous, spinose- 
toothed, 1 to 2 in. long, short-petioled; 
racemes 1 to 2 y2 in. long, on axillary 
leafless peduncles; flowers 2y2 to 3*4 
lines broad; drupe red or dark purple, 6 to 
8 lines thick, slightly obcompressed, apic- 
ulate; flesh thin, sweetish when ripe.— 
Mountain slopes and rich valleys, 100 to 
4000 ft.: Napa Range to Santa Lucia 
Mts., Tehachapi Range and S. Cal.; s. to 
L. Cal. Also called Evergreen Cherry and 
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Holly-leaf Cherry. Yar. integrif6lia Sudw. Often a tree 15 to 45 ft. high; 
leaves oblong-ovate, usually entire, 3 to 6 in. long.—Santa Barbara Isis. 

4. P. subcordata Benth. Sierra Plum. Deciduous shrub 4 to 8 ft. high, 
or a tree up to 20 ft. high, with crooked and rough gray-brown branches and 
more or less spinescent branchlets; leaves ovate or elliptic to almost round, 
obtuse or truncate at base, rarely subcordate, serrulate, % to 2 in. long, on 
petioles 2 to 3 lines long; flowers 6 lines broad, 2 to 4 in a cluster, on 
pedicels y2 in. long; drupe red, 9 to 11 lines long.—Canon sides: Sierra 
Nevada from Tulare Co. to Modoc Co., 2500 to 4500 ft.; Coast Ranges from 
the Santa Cruz Mts. to Siskiyou Co., 500 to 3500 ft.; n. to Ore. Most 
abundant and fruiting most freely in ne. Cal. Apr. Yar. kell6ggii Lem. 
Drupe larger, yellow, more pulpy, sweeter.—Sierra Co. to Mt. Shasta. Yar. 
rubicunda Jepson n. var. Two to 4 ft. high; drupe subglobose, bright red, 
% to 1% in. long; pulp very bitter.—Willow Creek Canon, Modoc Co. (Gold¬ 
smith, type). Var. oregana Wight. Leaves ovate, abruptly acute, % to 1% 

in. long; drupe dark red, more elliptic than in the species, finely pubescent, 
% in. long.—Warner Mts., Modoc Co.; n. to southeastern Ore. (P. oregana 
Greene.) 

5. P. andersonii Gray. Desert Peach. Spreading divaricately branched 
deciduous shrub 2 to 6 ft. high with very thorny branchlets; leaves fascicled, 
glabrous, oblong or oblanceolate, minutely serrulate, narrowed to a short 
petiolar base, 4 to 10 lines long, mostly with several brownish veins; flowers 
solitary, 5 to 8 lines broad, on pedicels 1% to 4 lines long; fruits flattened- 
globose and a little oblique, 6 to 7 lines long, covered with a close dark 
brown pubescence or indument.—Arid slopes and desert mesas: e. side of 
Sierra Nevada from Modoc Co. to the Panamint and Coso ranges; nw. Nev. 
May. 

6. P. fasciculata Gray. Desert Almond. Divaricately branched deciduous 
shrub with gray bark and very thorny branchlets, 2 to 6 ft. high; leaves 
fascicled, minutely pubescent, narrowly oblanceolate, entire or with 1 or 2 
minute teeth on each side, 3 to 8 (or 10) lines long, mostly with one brown¬ 
ish vein; flowers more or less dioecious, solitary or fascicled on the short 
spurs, sessile or nearly so, 2 to 3 lines broad; fruit ovoid, acutish, light 
brown with a dense velvet coat of short bristly hairs, 4 to 5 lines long; flesh 
thin.—Desert slopes and mesas, 3000 to 6500 ft.: Mohave and Colorado 
deserts and bordering ranges, w. to Santa Barbara and San Luis Obispo 
Cos., n. to Inyo Co.; e. to Utah and Ariz. Apr.-May. 

7. P. fremontii Wats. Desert Apricot. Deciduous shrub or small tree, 
5 to 15 ft. high with spiny branchlets; leaves ovate or roundish, serrulate, 
y2 to 1 y2 in. long, on short slender petioles; flowers solitary or somewhat 
fascicled, 5 to 6 lines broad, pediceled; fruit oblong-ovoid or elliptic-ovoid, 
sparingly or minutely puberulent, 4 to 6 lines long.—Ranges in and border¬ 
ing the Colorado Desert; s. to L. Cal. (P. eriogyna Mason.) Var. pilulAta 

Jepson n. var. Leaves orbicu¬ 
lar, more or less truncatish or 
subcordate at base, 5 to 8 lines 
long; fruit (immature) sub- 
globose, a little flattened, a 
little broader than long, 4 lines 
long.—Wagon Wash near Sen- 
tenac Canon (Jepson 8769, 
type). 

26. SORBUS L. 

Deciduous trees or shrubs. 
Leaves pinnate with many 
leaflets. Plowers white, in 
compound cymes. Stamens 
about 20. Ovary inferior, 2 to 506. Sorbus sitchensis Roem.; fr. branchlet x • 



508 ROSACEAE 

5-celled; styles as many as the cells, distinct. Fruit a small berry-like pome. 
(The Latin name.) 

1. S. sitchensis Roem. Western Mountain Ash. Fig. 506. Many-stemmed 
erect nearly glabrous shrub 3 to 9 ft. high; leaves 4 to 6 in. long; leaflets 
5 to 7 pairs, oblong, serrate except at base, 1 to 2 in. long; corymbs 2 to 3 
in. broad; petals 2 lines long; styles villous at base; fruit coral-red, 4 lines 
long.—Along streams on steep slopes in the mts., 7000 to 9000 ft.: Sierra 
Nevada from Tulare Co. to Modoc Co., thence w. to Mt. Shasta, Salmon 
Summit and Marble Mt.; n. to Alas., e. to Lab. Var. densa Jepson n. var. 
Leaflets more crowded, 1% to 2 in. long; corymbs denser, the pedicels and 
calyx-tube hairy.—Siskiyou Co. to Mariposa Co. (Stubblefield Canon, Jepson 
4530, type). (Pyrus sambucifolia Bot. Cal.) 

27. PHOTINIA Lindl. 

Evergreen shrub with simple coriaceous serrate leaves. Flowers white, 
small, numerous, in little cymes disposed in a terminal corymbose panicle. 
Calyx turbinate, 5-cleft. Petals spreading. Stamens (in ours) 10, in pairs 
opposite the calyx-teeth; filaments subulate. Pistils 2 or 3, lightly united, only 

lightly adherent to the fleshy calyx- 
tube, the thickened calyx-teeth closed 
over them in fruit. Fruit bright red, 
ovoid, berry-like. Seeds 1 or 2 in each 
cell. (Greek photeinos, shining, allud¬ 
ing to the foliage.) 

1. P. arbutifolia Lindl. Christmas 

Berry. Toyon. Fig. 507. Shrub, rarely 
a small tree, 5 to 15 ft. high; leaves 
oblong, acute at base and apex, dark 
green, lighter beneath, 2 to 4 in. long, 
on petioles % to % in. long; panicle in 
anthesis rather dense, 2 to 3 in. high; 
corolla 2y2 lines broad; fruit 3 to 4 lines 
long.—Rocky mountain slopes and deep 
soil of canon bottoms, 10 to 3500 ft.: 
Sierra Nevada foothills from Butte Co. 
to Mariposa Co.; Coast Ranges from 
Humboldt and Shasta Cos. s. to San 
Diego Co.; s. to L. Cal. (Heteromeles 
arbutifolia Roem.) Var. cerina Jepson 
n. var. Berries yellow.—San Luis Obispo 
Co. (Templeton, Pearl C. Jared, type) 
to n. Monterey Co. 

28. PYRUS L. Pear. Apple 

Deciduous trees or shrubs with simple 
leaves and stipules which disappear 

early. Flowers in corymbs. Calyx-tube urnshaped. Petals white or pink, 
with claws. Stamens about 20. Ovary inferior, 2 to 5-celled, ovules 2 in 
each cell, the carpels chartaceous; styles as many as the cells, united at 
base. Fruit a pome. (Latin name of the Pear.) 

1. P. rivularis Dougl. Oregon Crab Apple. Small tree or many-stemmed 
shrub 10 to 30 ft. high; leaves ovate, pointed, serrate, or some 3-lobed or 
with a coarse tooth on each side, green above, pale, pubescent and eventually 
rusty beneath, 1 to 3% in. long; corymbs 4 to 10-flowered; petals white, 
elliptical, 3 to 5 lines long; carpels commonly 3; fruits oblong or oblong- 
ovoid, 6 to 7 lines long, yellowish (or pinkish on one side), aging purple- 
black.—Near the coast: Napa Range and Sonoma Co. to Humboldt Co.; 
n. to Wash. 

507. Photinia arbutifolia Lindl.; a, fl. 
branchiet x V2 ; b, leaf x 14 ; c, fl. x 2; 

d, fr. x 114. 
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29. CRATAEGUS L. Thorn 

Thorny shrubs or trees. Leaves simple, toothed or lobed, deciduous. Flow¬ 
ers in ours white, heavy-scented, in short corymbs. Calyx-tube urnshaped. 
Petals roundish. Stamens 10 to 20. Ovary inferior, or its summit free, 2 to 
5-celled, or the 2 to 5 carpels merely contiguous and not united; styles dis¬ 
tinct. Fruit more or less drupe-like, red or purple, containing 2 to 5 bony 
1-seeded nutlets, these united or separable; calyx-teeth persistent. (Greek 
kratos, strength, in reference to the wood.) 

1. C. douglasii Lindl. Western Black Haw. Much branched shrub 5 to 
9 ft. high or sometimes a scraggly tree up to 20 or 30 ft. high; thorns stout, 
% to 1 in. long; twigs reddish; leaves obovate or ovate, doubly serrate 
above the cuneate entire base and often lobed or rarely with 1 or 2 deep 
slashes, 1 to 2 (or 4) in. long, on short petioles; flowers 5 to 6 lines broad; 
fruit black, 5 to 6 lines long.—Canon flats, 2500 to 4000 ft., Sonoma Co. to 
Humboldt Co., thence e. to Modoc Co.; n. to B. C., e. to Mich. June. 
(C. rivularis FI. W. Mid. Cal.) 

30. PERAPHYLLUM Nutt. 

Low shrub. Leaves simple, mostly fascicled at the ends of the branchlets 
or short spurs. Flowers appearing with the leaves, solitary or in a sessile 
2 to 3-flowered umbel. Ovary inferior, 2-celled, each cell becoming incom¬ 
pletely divided by a false partition; styles 2. Fruit globose, fleshy. (Greek 
pera, excessively, and phullon, a leaf.) 

1. P. ramosissimum Nutt. Intricately branched, 2 to 4 ft. high, with short 
rigid branchlets and grayish bark; leaves oblanceolate, entire or very mi¬ 
nutely serrate, % to 1% (or 2%) in. long; flowers pale rose-color; petals 
roundish-obovate, spreading, 4 lines long; fruit yellowish, 4 to 5 lines in 
diameter.—High interior plateau, Lassen Co. to ne. Shasta Co. and Modoc 
Co.; n. to Ore., e. to Rocky Mts. May. 

31. AMELANCHIER Medic. June Berry 

Shrubs or small trees with simple deciduous leaves. Flowers white, in 
racemes. Calyx-tube campanulate, more or less adnate to the ovary, the 
limb 5-parted, the lobes narrow, persistent. Petals ascending. Stamens in¬ 
definite, about 20, the outer row with longer 
filaments. Ovary partly or wholly inferior, 5- 
celled, each cell in fruit divided into 2 by a 
partition from the back; styles 5, united 
below. Fruit berry-like, globose, the cells 1- 
seeded. (Savoy name of the Medlar.) 

1. A. alnifolia Nutt. Western Service 

Berry. Fig. 508. Shrub 3 to 12 ft. high; leaves 
mostly elliptic, sharply serrate near the apex 
or less commonly entire, % to l1/^ in. long; 
petioles 4 to 6 lines long; racemes short and 
rather dense; petals narrowly oblong, or some¬ 
what cuneate at base, 4 to 6 lines long; calyx 
tomentulose or white-hairy, more or less gla- 
brate; fruit purplish, 2 y2 to 3 lines in diam¬ 
eter.—Mountain slopes: High mts. of S. Cal. 
and Sierra Nevada, 5000 to 8000 ft.; Coast 
Ranges, 100 to 6000 ft.; n. to Alas., e. to 
Rocky Mts. Variable as to pubescence, espe¬ 
cially of flowering parts. The following are 
shadowy or wavering varieties only tenta¬ 
tively entered here: Var. pallida Jepson n. 
comb. Leaves cuspidate, entire or less serrate 

at apex; calyx-lobes subglabrous outside.— 508. Amelanchier alnifolia Nutt.; 
Usually at lower and more arid situations: fl. branchlet x l. 
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Sierra Nevada and Coast Ranges to mts. of S. Cal. (A. pallida Greene). 
Var. VENULdsA Jepson n. comb. Leaves conspicuously veiny, serrate at apex 
or above middle; calyx pubescent outside.—Arid mountain slopes: Warner 
Mts.; San Gabriel Mts.; San Bernardino Mts. (A. venulosa Greene.) Yar. 
covIllei Jepson n. comb. Leaves obtuse, pointed at very apex; petals 2^ 
to 3 lines long.—Panamint Mts. (A. covillei Sta.) 

LEGUMINOSAE. Pea Family 

Herbs, shrubs, or trees. Leaves alternate, stipulate, usually compound. 
Leaflets 1 to many, usually entire. Calyx synsepalous, 5-toothed or -cleft (or 
in Lupinus 2-lipped), mostly persistent. Corolla with 5 petals, regular or 
somewhat irregular or in ours commonly papilionaceous, i. e., highly irregular 
and butterfly-like: the upper petal is called the banner; the lateral petals are 
called the wings; the two lower petals are joined by their edges to form the 
keel; the banner in the bud enfolds the wings which in turn cover the keel- 
petals; all the claws are free from one another. Petals essentially hypogynous. 
Stamens 10, united into a sheath around the ovary (monadelphous), or the 
upper stamen distinct from the others (diadelphous), or sometimes all dis¬ 
tinct. Pistil 1, superior, 1-celled. Fruit a legume (2-valved pod), with 1 row 
of seeds on the ventral side, commonly opening by both the dorsal and ventral 
sutures, the valves twisting in opposite directions, or sometimes indehiscent. 
Seeds mostly kidney-shaped, without endosperm.—Amorpha has but one petal. 
Krameria has simple leaves without stipules, 4 stamens and an irregular 
corolla. Acacia has numerous stamens. In ours Cytisus and Ulex have no 
stipules. The seeds of Cassia have endosperm. The pod in Astragalus is 
sometimes 2-celled. 

A. Corolla regular, or only slightly irregular (except in no. 2), not at all 
PAPILIONACEOUS (OBSCURELY SO IN NO. 1) J TREES OR SHRUBS. 

Leaves simple. 
Pods not spiny; stamens 10.1. Cerois. 
Pods spiny; stamens 4.2. Krameria. 

Leaves compound. 
Calyx with perigynous disk within the tube or at base. 

Leaves simply pinnate; anthers fixed by the base; fertile stamens 7. . .3. Cassia. 
Leaves bipinnate, the petiole very short or almost none, bearing one pair of 

pinnae; calyx 5-lobed, the lobes reflexed at maturity, deciduous; sta¬ 
mens 10, distinct; anthers fixed by the middle; corolla moderately large 
(2 to 5 lines long). 

Pods flattish; petiole not spinescent at tip.4. Cercidium. 
Pods torulose; petiole spinescent at tip.5. Parkinsonia. 

Calyx without perigynous disk; corolla minute (1 to IV2 lines long); leaves usually 
twice pinnate. 

Petals distinct or becoming so; stamens 10.6. Prosopis. 
Petals united below; stamens indefinitely numerous.7. Acacia. 

B. Corolla papilionaceous. 

1. Stamens distinct. 

Leaves palmately 3-foliolate. 
Flowers yellow, in racemes; stipules conspicuous; herbs.8. Thermopsis. 
Flowers purple, solitary; stipules none; very spiny shrub.9. Pickeringia. 

Leaves bipinnate; herbs or low shrubs with racemes of yellow flowers. 
10. Hoffmanseggia. 

2. Stamens diadelphous or monadelphous. , 

a. Calyx deeply 2-lipped; stamens 5 long and 5 short, their filaments monadelphous but 
free at apex; anthers alternately larger and smaller. 

Sides of the roundish banner turned or rolled sharply backwards; flowers mostly blue or 
purple, rarely white, yellow or red, in terminal racemes, mostly in whorls; leaves 
palmate, of 4 to many leaflets; seeds without strophiole.11. Lupinus. 

Sides of banner not rolled or bent backward; flowers yellow; seeds with strophiole; intro¬ 
duced shrubs. 

Leaves 3-foliolate, or the branches leafless; calyx herbaceous, divided half-way into 2 
lips.12. Cytisus. 

Leaves simple, or the branches leafless; calyx membranous, divided nearly to base 
into 2 lips.13. Ulex. 

b. Calyx not deeply 2-lipped. 
Leaves compound. 

Leaves 3-foliolate, the leaflets denticulate or serrulate; (see also nos. 17 and 20). 
Flowers in a raceme or spike; corolla deciduous after flowering; leaves pin- 

nately 3-foliolate. 
Pod curved or spirally coiled; style subulate.14. Medicago. 
Pod small, ovoid; style filiform.15. Melilotus 
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Flowers in a head, rarely in a capitate umbel or short spike; corolla withering- 
persistent after flowering; leaves palmately 3, sometimes 4 or 5-foliolate. 

16. Trifolium. 

Leaves pinnate, the leaflets commonly entire. 
Leaves commonly odd-pinnate (two species palmate in Psoralea), the leaflets 

entire. 
Flowers in umbels, sometimes solitary; leaflets commonly 3 to many, some¬ 

times 1 or 2.17. Lotus. 
Flowers in racemes or spikes; leaflets many (few in no. 20 and often in 

no. 19). 
Herbage glutinous or glandular-dotted. 

Pod not prickly; flowers purple or whitish or rose-color. 
Corolla of 1 petal; shrub.18. Amoepha. 
Corolla of 5 petals. 

Shrubs, sometimes herbs; deserts.19. Parosela. 
Herbs; Sierra Nevada and Coast Ranges. .20. Psoralea. 

Pod prickly, indehiscent; flowers yellowish.21. Glycyrrhiza. 
Herbage not glandular-punctate nor glutinous (viscid in 1 species of 

no. 24) ; herbs. 
Leaves and upper stipules spinose-tipped.22. Kentrophyta. 
Herbage unarmed. 

Tip of keel obtuse or merely acute.23. Astragalus. 
Tip of keel prolonged into a distinct beak.24. Oxytropis. 

Leaves equally pinnate. 
Tree, spinescent; two upper calyx-teeth united.25. Olneya. 
Herbs. 

Rachis not produced into a tendril; pods somewhat stipitate, septate 
between the seeds.26. Sesbania. 

Rachis produced into a branched tendril, rarely terminating in a bristle 
or imperfect leaflet; pods not septate between the seeds; flow¬ 
ers commonly in spikes or racemes. 

Style hairy all around at summit. ..27. Vicia. 
Style hairy on the upper side.28. Lathyrus. 

Leaves simple; very spiny low shrub.29. Alhagi. 

1. CERCIS L. Judas Tree 

Shrubs. Flowers red-purple, in umbel-like fascicles, appearing from winter 
buds in advance of the simple leaves. Stipules caducous. Calyx in anthesis 
broader than long, with 5 broad obtuse teeth. Corolla obscurely papilion¬ 
aceous) banner smaller than the wings and enclosed by them in the bud; keel- 
petals larger than the wing-petals and not united. Stamens 10, distinct, de¬ 
clined, the filaments clavate-dilated towards the base. Pod oblong, very flat, 
the upper suture with a winged 
margin. Embryo straight. (Kerkis, 
Greek name of the oriental Judas 
Tree.) 

1. C. occidentalis Torr. Western 

Red-bud. Fig. 509. Stems usually clus¬ 
tered, 8 to 15 ft. high; leaves round, 
cordate at base with nearly closed 
sinus, 2y2 to ?>x/2 in. broad) pod 2 to 
2 y2 in. long and 8 lines wide.—Foot¬ 
hills, 1000 to 4000 ft.) inner North 
Coast Ranges from Solano Co. to e. 
Mendocino Co. and Shasta Co., s. 
through the Sierra Foothills to Tulare 
Co. and the mts. of S. Cal.) e. to Tex. 
Mar.-Apr. 

2. KRAMERIA L. 

More or less root-parasitic shrubs 
with alternate simple entire leaves with¬ 
out stipules. Flowers purple, solitary in 
the axils on bracted peduncles. Sepals 
5, petal-like, the lower one broadest. 
Petals 5, smaller than the sepals, the 
3 upper parallel and approximate with 
very small blades and very long claws, 
the 2 lower reduced to short fleshy 
scales. Stamens 4, all on upper side of 

509. Cercis occidentalis Torr.; a, fl. 
branchlet x % ; b, fl. x 1; c, pod x Y2 . 
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flower, in two unequal pairs; anthers 
opening by a terminal pore. Ovary 2- 
ovuled. Pod subglobose, spiny, inde- 
hiscent, 1-seeded. (J. G. H. Kramer, 
Austrian army physician, 18th cen¬ 
tury, author of a key to the herbs, 
shrubs and trees.) 

Spines on fruit barbed at apex. 
1. K. canescens. 

Spines on fruit barbed their whole length. . . 
2. K. parvifolia. 

1. K. canescens Gray. Fig. 510. In¬ 
tricately and densely branched thorny 
shrub I1/* to 214 ft. high; young parts 
tomentose; leaves lanceolate or linear, 
acute, 2 to 5 lines long; peduncles bear¬ 
ing near middle one pair of opposite 
bracts; calyx 4 to 5 lines long, lightly 
tomentose without, deep purple within; 
upper sepals approximate, erect or re¬ 
curving, lateral pair upwardly curving 
with falcate tips, the lower one spread¬ 
ing downward; petals red-purple with 
yellowish claws; style with a white- 
pubescent zone at base; pod globose, 
4 lines long, armed with many slender 
(2 lines long) spines barbed at tip.— 
Mohave and Colorado deserts; e. to 
N. Mex., s. to Mex. and L. Cal. (K. 
grayi Rose & Painter.) 

2. K. parvifolia Benth. Similar to no. 1; peduncles bearing 2 or 3 opposite 
pairs of leaf-like bracts.—Mohave Desert; s. along the western borders of 
the Colorado Desert to L. Cal.; e. to N. Mex. 

3. CASSIA L. Senna 

Herbs or shrubs with even-pinnate leaves. Flowers (in ours) yellow, in 
racemes. Sepals 5, distinct or nearly so. Corolla 
regular, with spreading petals. Fertile stamens (in 
ours) 7, the anthers opening by 2 pores at the apex, 
the 3 remaining stamens represented by short sterile 
filaments on the upper side of the flower. Pod 
usually curved, many-seeded. (Ancient Greek name.) 

Herbage glabrous or nearly so; stipules and stipels none; 
racemes terminal.1. G. armata. 

Herbage finely and densely white-pubescent; stipules and 
stipels filiform; racemes axillary.2. C. covesii. 

1. C. armata Wats. Fig. 511. Much-branched 
bush 2 to 4 ft. high; shoots of the season thickish, 
green, almost leafless, ending in racemes 3 to 7 in. 
long; leaf-racliis elongated, dilated, ending in a 
conspicuous point, bearing 1 to 4 pairs of leaflets; 
leaflets distant, oblong or ovate, 2 to 4 lines long; 
petals roundish, bright salmon-color, 4 to 6 lines 
long; pods curved.—Sandy shallow washes: Colo¬ 
rado and Mohave deserts and n. to Inyo Co.; e. to 
western Ariz. 

2. C. covesii Gray. Bush 1 to 2 ft. high; leaf- 
rachis short, bearing 3 pairs leaflets; leaflets elliptic, 
6 to 12 lines long; racemes few-flowered, corymbose, 
1 to 2 in. long; petals oblong-obovate, veined, 6 lines 
long; pods straight. — Sandy washes, Chuckawalla 
Mts., Colorado Desert; e. to Ariz. 

511. Cassia armata Wats.; 
a, fl. branchlet; b, leaf; 

c, pod. x %. 

510. Krameria canescens Gray; a, fl. 
branchlet x % ; &, fl. x 1; c, fr. x 1. 
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4. CERCIDIUM Tul. 

Shrubs or small trees, armed with short axillary thorns. Leaves bipinnate 
with very short petiole bearing one pair of pinnae, each pinna with 2 or 3 
equal pairs of leaflets. Flowers on jointed pedicels in axillary racemes. Petals 
yellow, clawed, the upper one broader than the rest, a little auricled at base 
of blade, and with longer claw. Stamens 10, distinct, the filaments hairy at 

base. Pod linear or oblong, flattish. (Greek cercidion, 
a weaver’s shuttle, in reference to the fruit.) 

1. C. torreyanum (Wats.) Sarg. Palo Verde. 
Fig. 512. Tree 15 to 20 ft. high, with short trunk 
and smooth green bark, leafless for most of the 
year; flowers yellow, 6 to 9 lines broad; pods 2 to 3 
in. long, often conspicuously constricted between 
the flat seeds.—Sandy washes or depressions in the 
Colorado Desert; s. Ariz. to L. Cal. and Sonora. 
The leaves fall soon after they appear in March, 
but the tree still presents a cheerful appearance on 
account of its bright green bark. 

C 
5. PARKINSdNIA L. 

512. Cercidium torreyanum Shrubs or low trees. Leaves bipinnate, the com- 
Sarg.; a, b, c, different mon petiole very short, or almost none, bearing one 

forms of pods x yz. pair of pinnae, each pinna with 4 to 25 pairs of 
leaflets. Flowers in loose racemes. Petals yellow. Stamens 10, distinct, in 
2 rows, the filaments hairy below. Pod linear-cylindric, conspicuously con¬ 
stricted between the seeds. (James Parkinson, 1567-1650, author of botanical 
treatises and herbalist to James I.) 

1. P. microphylla Torr. Male Palo Verde. Shrub 5 to 10 ft. high or a 
small tree up to 25 ft. high, with light green bark; branchlets spinose at tip; 
pinnae % to 1 in. long, in sessile pairs, the common petiole short or none; 
leaflets 4 to 8 pairs, elliptic, C2 to 1 line long; petals pale yellow, 2 to 2% lines 
long; pods 1% to 3 in. long, 1 to 3-seeded, strongly constricted between the 
seeds and the constrictions sometimes elongated, beaked with a long-acumi¬ 
nate apex and contracted at base into a cuneate stipe.—Whipple Mts. on 
the Colorado Eiver; Ariz.; n. Mex. 

6. PROSOPIS L. 

Deciduous shrubs or trees, the branches armed with spines or thorns. 
Leaves deciduous, bipinnate with 1 pair (rarely 2 pairs) of pinnae; leaflets 
in equal pairs, numerous, small, entire. Flowers small, greenish-yellow, 
regular, sessile, in axillary pedunculate cylindrical spikes. Calyx campanu- 
late, with 5 short teeth, deciduous. Petals 5, very much exceeding the calyx. 
Stamens 10, distinct, exserted. Ovary stipitate, vil¬ 
lous. Pod straight, curved or coiled, indehiscent, the 
many seeds separated by thick spongy partitions. 
(Greek prosopis, ancient name for the butter-bur.) 

Pinnae with 10 to 15 pairs of leaflets; thorns axillary, in 
pairs, singly or none; pod straight or curving, com¬ 
pressed.1. P. juliflora. 

Pinnae with 5 to 8 pairs of leaflets; spines in pairs, stipular; 
pod spirally coiled into a straight cylindric body. . . 

2. P. pubescens. 

1. P. juliflora DC. var. glandulosa Ckll. Honey 
Mesquite. Fig. 513. Several-stemmed or a short¬ 
trunked tree with crooked or arching branches form¬ 
ing a rounded or depressed crown, 10 to 20 ft. high; 
leaflets linear, *4 to 1 in. long; stipules linear and 
membranous; thorns 1 or 2, axillary, % to 1% in. 
long, or sometimes absent; flowers 2 lines long, con¬ 
densed in slender cylindrical spikes mostly 2 to 3% . . 
in. long; stamens twice as long as the petals; pods 513giandulosa^kn^V^1" 
borne in drooping clusters, 1 to 6 to each spike, branchlet x %. 
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514. Prosopis pubescens 
Benth.; fr. spike x V2. 

linear, at first fiat,later becoming thickened, curved 
4 to 8 in. long, 4 to 5 lines broad, irregularly con¬ 
stricted between the seeds which are about 3 lines 
long.—Colorado and Mohave deserts; local in the 
upper San Joaquin Valley, at San Jacinto Lake and 
in w. San Diego Co.; e. to Tex., s. to northern Hex. 

2. P. pubescens Benth. Screw-bean Mesquite. 

Fig. 514. Shrub or small tree 10 to 35 ft. high; 
branches armed with stout stipular often whitish 
spines 2 to 6 lines long; leaves canescently puberu- 
lent; leaflets oblong, 1 to 5 lines long; flowers 2 
lines long, borne in spikes 2 to 3 in. long, each 
spike setting 2 to 15 pods; pod coiled into a narrow 
straight cylindric body 1 to 1% in. long; seeds 
less than 1 line long.—Sandy or gravelly washes or 

ravines: Colorado and Mohave deserts, n. to Death Valley; e. to N. Mex. 

7. ACACIA Willd. 

Trees or shrubs with bipinnate leaves and small leaflets. Flowers minute, 
in ours yellow, perfect or polygamous, condensed in pedunculate cylindrical 
or globular spikes. Spikes solitary or fascicled in the axils or disposed 
in a diffuse terminal panicle. Calyx 4 or 5-toothed. Petals more or less 
united below. Stamens numerous, distinct or nearly so, much exserted. Pod 
2- valved or indehiscent. (Greek akakie, from ake, a point, referring to the 
prickles.) 

1. A. greggii Gray. Catclaw. Fig. 515. Straggling shrub 4 to 7 ft. high, 
or sometimes becoming a small tree up to 15 ft. high; branches armed with 
scattered short but stout curved prickles, rarely unarmed; leaves deciduous, 
1 to 2 in. long, with 1 or 
mostly 2 or 3 pairs of pin¬ 
nae and 4 to 6 pairs of 
pale leaflets; leaflets ob¬ 
long to oblong-obovate, 1 
to 314 lines long; flowers 
in cylindrical spikes % to 
2% in. long; pods 2 to 11- 
seeded, much compressed, 
more or less constricted 
between the seeds and 
curved or contorted, nar¬ 
rowed to a cuneate base, 
2 to 6 in. long, or some¬ 
times much reduced, 1- 
seeded and simulating a 
fry-pan in outline. — 
Washes or hillsides in the 
Colorado Desert, n. to the 
Providence Mts.; e. to 
Tex., s. to Mex. 

8. THERMQPSIS R. Br. 

Perennial herbs (resem¬ 
bling Lupines) with com¬ 
monly erect clustered 
stems. Leaves palmately 
3- foliolate, petioled, and 
with free leaf-like stipules. 
Flowers yellow, in a ter¬ 
minal raceme, the pedicels 
subtended by persistent 

campanil- 515. Acacia greggii Gray; a, fl. branchlet; b, c, d, 
late, deeply toothed, the different forms of pods, x 1. 
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two upper teeth in ours almost completely united. Banner roundish, shorter 
than the oblong wings, the sides reflexed; keel nearly straight, obtuse, its 
petals very lightly joined, equaling the wings. Stamens distinct. Pod long, 
linear, flat, several-seeded. (Greek thermos, lupine, and opsis, resemblance.) 

Herbage glabrous; pedicels equaling or longer than bracts.1. T. gracilis. 
Herbage densely pubescent or tomentose; pedicels commonly shorter than bracts. 

2. T. macrophylla. 

1. T. gracilis Howell var. venosa Jepson n. comb. Stems branching, 1 % 
ft. high; herbage glabrous; leaflets obovate to oblong, 1% to 2 in. long; 
stipules ovate or oblong, obtuse or 
acutish, longer or shorter than the 
petioles; racemes loose, the flowmrs 
solitary or in 2s in the axils of the 
bracts; pedicels equaling or longer 
than the bracts; pods linear, 2 to 3 in. 
long, on a stipe shorter than the calyx. 
—Trinity and Shasta Cos. May. (T. 
venosa Eastw.) Var. velutina Jepson 
n. comb. Leaflets small, with a dense 
velvety pubescence. — Mt. Hamilton 
Eange to S. Cal. (T. velutina Greene.) 
Var. argentata Jepson n. comb. One 
to 2 ft. high, densely silky-pubescent 
throughout.—Shasta and Modoc Cos. 
(T. argentata Greene.) 

2. T. macrophylla H. & A. Fig. 516. 
Stems somewhat branched above, 1 to 
2 ft. high; leaves silky or whitish- 
pubescent when young, soon glabrate, 
at least above; leaflets broadly or 
narrowly obovate and often more or 
less rhomboidal, acute at each end, or 
some obtuse at apex (even on same 
plant), iy2 to 3 or 4 in. long; stipules 
strongly oblique or not at all oblique, 
even on the same plant, longer than 
the petioles; upper lip of calyx slightly 
notched; lower calyx-teeth shorter 
than or as long as tube; raceme rather 
dense, 3 to 6 in. long; pods straight, 
silky, 2 to 5-seeded.—Coast Banges, mo 
Co. to Mendocino Co. 

516. Thermopsis macrophylla H. & A.; a, 
leaves and raceme x % ; b, fl. x 1; c, fl. 

with corolla removed x 1. 

toward the coast, from Monterey 

9. PICKERINGIA Nutt. 

Very rigid and spiny evergreen xerophytic shrub. Leaves small, palmately 
1 to 3-foliolate, nearly sessile and without stipules. Flowers large, purple, 
solitary, axillary and short-pediceled. Calyx campanulate with a turbinate 
base, the border with 5 very low broad teeth. Petals equal, the banner 
orbicular with reflexed sides, the wing- and keel-petals oblong, the latter 
distinct and straight. Stamens distinct. Pod linear, flat, stipitate, straight, 
several-seeded. (Charles Pickering of the Wilkes Expedition, which visited 
California in 1841.) 

1. P. montana Nutt. Pea Chaparral. Fig. 517. Densely branched shrub, 
3 to 8 ft. high, the branchlets very spinose; leaflets obovate, entire, 2 to 6 
lines long; flowers near the ends of the branchlets, rose-purple, % in. long, 
on very short pedicels; pedicels bearing 2 minute subulate bractlets near 
the middle; banner with a yellowish or whitish spot at base; stamens per¬ 
sistent; pod exserted on the stipe, about 2 in. long, 6 to 10-seeded, somewhat 
constricted between the seeds.—-Characteristic chaparral shrub, 2000 to 5000 
ft.: San Diego Co. and n. to Mendocino Co.; Sierra Nevada from Nevada 
Co. to Butte Co. May-June. The roots, as in this family generally, bear 



516 LEGU MINOS AE 

nodules, but in this 
species in very 
large clusters, re¬ 
sembling those on 
the roots of Ceano- 
thus thrysiflorus. 

10. HOFFMAN- 
SEGGIA Cav. 

Herbs or low 
shrubs, the stems 
from tuberous 
roots or a woody 
base. Leaves bi- 
pinnate, glandular- 
dotted, with very 
small leaflets and 
small stipules. 
Flowers and fruit 
more or less gland¬ 
ular. Flowers yel- 
low, in naked 
racemes. Calyx 5- 
parted, the lobes 
nearly equal. 
Petals and sta¬ 
mens perigynous, 
inserted at the 
summit of the 

517. Pickeringia montana Nutt.; a, fl. brancblet x %; b, fl. x 1. gPort calyx - tube. 

Petals 5, obovate, oval or oblong, nearly equal. Stamens 10, distinct. Ovary 
subsessile. Pod flat, with few or several seeds. (J. Centurius, Count of 

Hoffmansegg, 1766-1849, author, with J. F. Link, of a Flora of Portugal.) 

Herb; leaves with several pair of pinnae.1. H. densiHora. 
Shrub; leaves with only one pair of pinnae besides the terminal pinna. .2. H. microphylla. 

1. H. densiflora Benth. Camote de Raton. Stems several from deep- 
seated roots, 8 to 12 in. high, with a heavy tuft of mostly basal leaves; 
leaves bipinnate, 3 to 5 in. long, commonly 3 to 5 pairs, the pinnae 3 to 9 
lines long, leaflets oblong, 1 to 3 lines long; flowers 5 lines long; corolla 
orange-red; lower margins of petals and claws with many stipitate glands; 
filaments puberulent, the alternate ones less heavy or glandular than the 
others; ovary densely covered with tack-shaped glands; pods 1% in. long, 
straight on the ventral suture.—Hard alkaline spots: Inyo Co.; head of the 
San Joaquin Valley; Mohave and Colorado Deserts; s. to L. Cal. and Mex., 
e. to Tex. Apr.-June. 

2. H. microphylla Torr. Bush 2 to 10 ft. high, with rush-like stems; leaves 
% to 1% in. long, with one pair of lateral pinnae 2 to 5 lines long, the 
terminal pinna twice as long; racemes 4 to 5 in. long; flowers 4 lines long; 
filaments woolly at base; ovary with its margins and style densely hairy; 
pods oblong, 8 to 9 lines long.—Colorado Desert; s. to L. Cal. 

11. LUPiNUS L. Lupine 

By Charles Piper Smith 

Herbs or shrubs. Leaves palmately compound, rarely unifoliolate; petioles 
dilated at base; leaflets usually 3 to 17. Flowers racemose. Calyx 2-lipped, 
the lips entire, toothed, or the upper bifid, often with bractlets between 
the lips. Banner commonly with a ventral median sulcus, a pair of rounded 
umbos, the sides reflexed, the back glabrous or more or less pubescent; 
wings usually glabrous, rarely pubescent on the side or somewhat ciliate on 
the edges near the claw; keel often ciliate on the free margins. Stamens 10, 
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monaclelphous, the anthers alternately of two forms. Legume flattened. 
Ovules 2 to 12. Seeds with a sunken hilum. Cotyledons thick and fleshy. 
(Latin lupus, a wolf, these plants thought to rob the soil of its fertility.) 

A. Cotyledons sessile, connate; ovules usually 2 only; annuals. 

1. Flowers non-verticillate ; keel non-ciliate. 

Pods lance-oblong, hirsute, constricted between the seeds ; stems and peduncles both very 
short, the racemes equaled or surpassed by the foliage; seeds concave-lenticular. . 

1. A. pusillus. 
Pods oblong or ovate, scarcely constricted between the seeds; peduncles well-developed; 

seeds more or less oblong. 
Pods oblong, about 20 mm. long, smooth or scaly on the sides; ovules 2 to 6; flowers 

10 mm. long.2.A. odoratus. 
Pods ovate, or not over 15 mm. long; ovules two. 

Banner suborbicular; racemes elongated; pods loosely villous on the sides. 
3. A. rubens. 

Banner longer than wide. 
Stems and petioles densely short- and spreading-pubescent; racemes elon¬ 

gated; pods smooth or scaly on the sides.4. A. shoclcleyi. 
Stems and petioles densely villous; racemes usually subcapitate; pods loosely 

villous on the sides.5. A. brevicaulis. 

2. Flowers vertioillate ; keel ciliate on tile upper margins near claws. 

Flowers ascending to suberect in anthesis. 
Banner 7 to 11 mm. wide, rounded at apex; both wing and keel petals ciliate near 

claws on both upper and lower margins.6.A. horizontalis. 
Banner 4 to 6 mm. wide, angled at apex; neither wing nor keel petals ciliate on lower 

margins.7. A. microcarpus. 
Flowers spreading in anthesis. 

Flowers becoming suberect soon after anthesis, usually not secund. . . .8. A. subvexus. 
Flowers spreading or distinctly secund after anthesis. 

Stems often fistulose; banner elliptic or oval, rarely ovate; keel sparsely ciliate 
or non-ciliate below; seeds smooth or roughened, but not tuberculate. . 

9. A. densiflorus. 
Stems never fistulose; banner ovate; keel densely ciliate below; seeds uniformly 

dark brown and tuberculate.10. A. luteolus. 

B. Cotyledons petioled after germination; ovules 2 to 12 or more. 

I. Plants annual or biennial. 

1. Flowers vertioillate. 

Keel ciliate on both upper and lower margins, near the claws only.11. L. succulentus. 
Keel non-ciliate, or ciliate on upper margins near apex only. 

Pedicels 3 to 8 mm. long; flowers 8 to 16 mm. long; banner suborbicular or wider 
than long; verticils four to several.12. L. nanus. 

Pedicels 1 to 3 mm. long. 
Banner cuneate or spatulate; keel short and broad, the blunt acumen scarcely 

upturned.15. L. micranthus. 
Banner neither cuneate nor spatulate; keel slender, with long narrow acumen, 

often much upturned. 
Pods 6 to 9 mm. wide; seeds 4 to 5 mm. long by fully 3 mm. wide. 

13. L. pachylobus. 
Pods 3 to 5 mm. wide; seeds 2 to 3 mm. long by about 2 mm. wide. 

14. L. bicolor. 

2. Flowers non-verticillate. 

Keel non-ciliate.16. L. concinnus. 
Keel ciliate on the lower free margins near claws, often also on the upper margins. 

Racemes usually shorter than their peduncles.23. A. stiversi. 
Racemes longer than their peduncles. 

Largest leaflets 15 to 25 mm. wide; whole plant with stinging hairs 2 to 5 mm. 
long.17. A. hirsutissimus. 

Largest leaflets 2 to 12 mm. wide; longest hairs not over 2 mm. long. 
Keel stout, with blunt, short acumen, densely woolly-ciliate on the upper 

edges.18. A. truncatus. 
Keel with slender acute acumen. 

Matured pods ascending; petals blue, lilac or purple. 
Pedicels 5 to 10 mm. long; floral bracts much exceeding the buds, 

usually early deciduous.19. A. benthami. 
Pedicels 2 to 4 mm. long; bracts not much exceeding the buds, 

often subpersistent.20. A. sparsijlorus. 
Matured pods deflexed; petals not at all blue. 

Plants 1 to 2 dm. tall; petals orange or golden; ovules 3 to 4. . . . 
21. A. citrinus. 

Plants 2 to 4 dm. tall; petals white or pinkish; ovules 5 to 8. . . . 
22. A. deflexus. 
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II. Plants perennial. 

1. Pedicels short and stout, usually less than 3 mm. long; floral bracts usually persistent 
or tardily deciduous; racemes subspicate with flowers usually crowded; keel ciliate. 

Banner pubescent on the back. 
Pubescence all appressed or subappressed.31. L. canescens. 
Stems and petioles usually densely villous, at least with some widely-spreading hairs. . 

30. L. leucophyllus. 
Banner glabrous. 

Largest leaves cauline, short-petioled. 
Pubescence minute and closely appressed except in the inflorescence; peduncles 

elongated, surpassing the uppermost foliage; bracts and bractlets lance¬ 
olate.28. L. pratensis. 

Pubescence long and loose, largely spreading; peduncles short, not surpassing the 
uppermost foliage; bracts and bractlets linear or filiform. 

29. L. covillei. 
Largest leaves long-petioled, usually basal. 

Racemes capitate or subcapitate, rarely more than twice as long as wide; pe¬ 
duncles usually curved or bent, spreading or decumbent; stems often 
woody near base.24. L. lyallii. 

Racemes cylindric or conoidal, usually more than twice as long as wide. 
Banner suborbicular; peduncles shorter than the elongated, leafy stems. . . . 

27. L. hypolasius. 
Banner longer than wide. 

Flowers 6 to 9 mm. long.25. L. torreyi. 
Flowers 10 to 13 mm. long...26. L. confertus. 

2. Pedicels slender, usually 3 to 12 mm. long; floral bracts usually early deciduous. 

a. Apex of banner normally not much reflexed from upper margin of wings; ventral median 
sulcus of banner deep, covering considerable of the wings. 

Plants less than 15 cm. tall, commonly shrubby and matted.32. L. breweri. 
Plants over 15 cm. tall. 

Flowers 6 to 8 mm. long.33. L. meionanthus. 
Flowers 8 to 14 mm. long. 

Keel non-ciliate.47. L. adsurgens. 
Keel more or less ciliate on the upper edges. 

Wing petals rather densely pubescent on outer surface near upper distal 
corner; calyx-cup spurred.34. L. laxiflorus. 

Wing petals not pubescent near upper distal corner, though sometimes with 
a few scattered villi near the claws. 

Leaflets glabrous or glabrate above. 
Stems without long-petioled lower leaves at flowering time, much 

branched above.40. L. corymbosus. 
Stems with some long-petioled lower leaves at flowering time. 

Leaflets linear-falcate, about 2 mm. wide; keel curved. 
35. L. gracilentus. 

Leaflets oblanceolate, usually over 6 mm. wide; keel nearly 
straight.36. L. onustus. 

Leaflets permanently pubescent above. 
Calyx-cup scarcely gibbous; pubescence largely spreading. 

37. L. ludovicianus. 
Calyx-cup spurred or strongly gibbous. 

Stems with some long-petioled lower leaves at flowering time; 
pubescence of pedicels appressed or subappressed. . 

38. L. caudatus. 
Stems without long-petioled lower leaves at flowering time; 

pubescence of pedicels widely spreading. 
39. L. inyoensis. 

b. Apex of banner normally well reflexed from upper margin of wings; ventral median 
sulcus of banner usually shallow, including very little of the wings. 

Keel non-ciliate. 
Low or tall shrubs. 

Low shrubs with long-petioled lower leaves at flowering time; var. of. 
58. L. albifrons. 

Tall shrub with all leaves short-petioled.57. L. chamissonis. 
Stems herbaceous above ground. 

Stems usually stout and fistulose, with some long-petioled lower leaves at flower¬ 
ing time. 

Leaflets 10 to 17, 5 to 15 cm. long.41. L. polyphyllus. 
Leaflets 5 to 9, usually not over 8 cm. long.42. L. superbus. 

Stems not fistulose, with no long-petioled lower leaves at flowering time. 
Banner narrow, acute at apex, median line much curved in bud, wings 

narrow and keel much exposed.43. L. albicaulis 
Banner ovate to suborbicular, usually obtuse or rounded at apex, wings 

wider and keel largely or entirely covered. 
Leaves densely pubescent above, often silky; banner 11 to 14 mm. 

wide.46. L. formosus. 
Leaves distinctly greenish above; banner 7 to 12 mm. wide. 

Flowers 10 to 13 mm. long; petals usually bluish or purplish. . . . 
44. L. andersoni. 

Flowers 14 to 16 mm. long; petals all light yellow. 45. L. sylvestris 
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Keel ciliate on the upper margins. 
Keel ciliate from the claws to about the middle, but not along the acumen. 

Pedicels 5 to 10 mm. long, or largest leaflets over 5 cm. long. . . .50. L. latifoliius. 
Pedicels 2 to 4 mm. long; leaflets not over 5 cm. long. 

Stems usually much branched above; stipules inconspicuous, not villous, 
less than 10 mm. long.49. L. viridifolius. 

Stems simple or nearly so, stout and fistulous; stipules villous, 15-20 mm. 
long.48. L. barbatus. 

Keel ciliate from near apex to the middle. 
Stems with few or no long-petioled lower leaves at flowering time. 

Leaves densely silky both sides. 
Leaflets 5 to 7, appressed-silvery; banner pubescent dorsally. 

63. L. obtusilobus. 
Leaflets 3 to 5, subappressed-silky; banner glabrous. .51. L. tidestromii. 

Leaves greenish above, or plants over 3 dm. tall. 
Stems usually decumbent at base, villous at the nodes; ovules 9 to 14. . 

52. L. littoralis. 
Stems erect or ascending, not villous at the nodes more than elsewhere. 

Shrubby at base only; seeds about 3 mm. long, without pale spots 
at the micropyle.54. L. rivularis. 

Plants becoming tall shrubs. 
Leaflets usually less than 35 mm. long, glabrate or sparsely 

pubescent above; seeds 4 to 6 mm. long, with a pair 
of pale spots at the micropyle.55. L. arboreus. 

Largest leaflets usually 50 mm. long, silky above; seeds scarcely 
4 mm. long, without pale spots at the micropyle.... 

56. L. longifolius. 
Stems with some long-petioled lower leaves at flowering time. 

Leaflets glabrous or obscurely pubescent above, or at least not silky. 
Stems elongated, rarely long-villous; leaves all cauline.53. L. variicolor. 
Stems abbreviated, long-villous; leaves largely basal.65. L. saxosus. 

Leaflets usually silky-pubescent above. 
Keel narrow, with long, slender acumen and narrowed toward the base, 

ciliate along upper edges of acumen; upper leaves usually 
short-petioled.58. L. albifrons. 

Keel broader, not narrowed toward the base, usually ciliate along most 
of the upper margins; upper leaves usually long-petioled. 

Largest leaflets 14 to 30 mm. wide. 
Stems and petioles appressed-silky.59. L. sericatus. 
Stems and petioles densely spreading-velvety. .60. L. cervinus. 

Largest leaflets not over 12 mm. wide. 
Stems and petioles appressed-silky.61. L. excubitus. 
Stems and petioles spreading-pubescent. 

Stems short-villous, elongated, with few scattered leaves. 
62. L. grayi. 

Stems long-villous, abbreviated, with the leaves mostly 
crowded at the base.64. L. magnificus. 

Division 1.—Annuals. 

1. L. pusillus Pursh var. intermontanus C. P. Sm. Loosely villous, about 
1 dm. tall; leaves long-petioled, glabrous above, leaflets 5, 12 to 20 mm. 
long; racemes surpassed by the foliage; flowers not whorled, 7 to 9 mm. long, 
bracts persistent, pedicels 2 mm. long, glabrous or subvillous; calyx-cup sub- 
villous, the lips quite villous; petals bluish to whitish, keel nearly straight, 
non-ciliate; pods oblong, constricted between the two seeds, which are rugose, 
flat, disk-like.—Dry sandy soil, Inyo and Modoc Cos.; Nev. to Ariz., w. Wyo. 
and e. Wash. (L. intermontanus Hel.) 

2. L. odoratus Hel. Glabrous or sparsely villous, subacaulescent; leaves 
basal, long-petioled, glabrous above, leaflets 5 to 7, 10 to 20 mm. long; flowers 
about 10 mm. long, scattered, bracts persistent, pedicels 4 to 6 mm. long, 
glabrous; calyx glabrous; petals blue or purple, banner with a yellow center, 
keel somewhat curved; pods oblong, 17 to 20 mm. long, smooth or scaly on 
the sides, villous on the margins, ovules 2 to 6, seeds rough.—Sandy plains, 
Mohave Desert; e. to Ariz. and Nev. Var. pilosellus C. P. Sm. Stems and 
petioles conspicuously pubescent with short, spreading hairs. — Nipton; 
Mohave. 

3. L. rubens Eydb. Villous, G to 15 cm. tall, axial peduncles flowering- 
before the branches fully develop; racemes exceeding the foliage; flowers 
6 to 12 mm. long, approximate or well scattered, pedicels 1 to 2 mm. long, 
glabrous or subvillous; calyx-lips setose-villous; pods ovate, 8 to 12 mm. 
long, subvillous on the sides, ovules 2.—Sandy soils, Mohave Desert and 
Inyo Co.; e. to Utah and Ariz. Var. flavoculatus C. P. Sm. Branches early 
developing, widely spreading, floriferous; pedicels 1 to 4 mm. long.—E. 
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Mohave Desert (Barnwell and Cima sta.); Inyo Co.; e. to western Nev. (L. 
flavoculatus Hel.) 

4. L. shockleyi Wat3. Densely pubescent with short, spreading hairs, 
subacaulescent, 1 to 2 dm. tall; leaves long-petioled, subappressed-silky below, 
glabrous above except near the margins, leaflets 7 to 10, 10 to 20 mm. long; 
racemes lax, equaled by the foliage; flowers 5 to 6 mm. long, well scattered, 
bracts persistent, pedicels 2 to 3 mm. long, often curved, spreading-pubescent; 
calyx densely spreading-pubescent; petals blue, purple, or pink, keel straight 
on upper edges, non-ciliate; pods ovate to oblong, smooth or scaly on the 
sides, ciliate on the edges, ovules 2, seeds wrinkled and rough.—Desert sands, 
Colorado and Mohave deserts and their borders; e. to Nev. and Ariz. 

5. L. brevicaulis Wats. Densely villous, 3 to 10 cm. tall, stems scarcely 
1 cm. long; leaves basal, long-petioled, glabrous above, leaflets 5 to 8, 5 to 15 
mm. long; racemes subcapitate, barely surpassing the foliage; flowers 6 to 8 
mm. long, crowded, pedicels 1 to 2 mm. long, villous; calyx villous; petals 
bright blue or paler, keel straight, non-ciliate; pods ovate, about 10 mm. 
long, ovules 2 or 3, seeds 2 mm. long.—Desert sands: Bishop Creek, Inyo 
Co.;' New York Mts.; e. Ore. to Col., N. Mex. and Chihuahua. (L. uncialis 
Wats. L. scaposus Rydb. L. dispersus Hel.) 

6. L. horizontalis Hel. Pubescent with short spreading hairs, 10 to 12 
cm. tall; leaves glabrous above, petioles 4 to 6 cm. long, leaflets 7 to 9, 1 to 
2 cm. long; racemes equaling or surpassing the foliage; flowers about 10 mm. 
long, ascending to suberect, whorled, bracts reflexed, persistent, pedicels 
1 to 2 mm. long; calyx pubescent; petals pale violet-blue, banner almost plane, 
about 7 mm. wide, wings 4 to 5 mm. wide, keel straight, both wings and keel 
ciliate above and below near the claw; pods ovate, villous, 12 mm. long, 
ovules 2, seeds dotted.—Dry gravelly hillsides, Sunset, Kern Co. Seemingly 
a good species, but known from the type collection only. Yar. platypetalus 

C. P. Sm. Flowers 13 to 15 mm. long, banner 11 to 12 mm. wide, its sides 
reflexed, wings 6 to 7 mm. wide.—Mohave Desert, n. side. 

7. L. microcarpus Sims var. ruber C. P. Sm. Villous, 1 to 5 dm. tall, often 
much branched, the branches ascending to erect, floriferous; leaves long- 
petioled, glabrous above, leaflets 5 to 8, 1 to 2 cm. long; racemes of 2 to 5 
verticils; flowers 8 to 10 mm. long, erect or ascending, bracts persistent, 
pedicels barely 1 mm. long; petals dull red to pink, banner almost plane, 
4 to 6 mm. wide, keel straight, ciliate above near claw; pods ovate, 12 to 
17 mm. long, more or less villous, ovules 2, seeds rugose.—Mostly dry soil, 
San Luis Obispo and Kern Cos. to L. Cal. (L. ruber Hel.) 

8. L. subvexus C. P. Sm. Intermediate between the last and the next; 
loosely villous, simple or branched, 2 to 4 dm. tall; flowers spreading in 
antliesis, becoming suberect later, 14 to 16 mm. long, in 3 to 7 distinct 
verticils, bracts soon reflexing, pedicels 2 mm. long; petals dark violet-purple 
to lilac and rose-pink, wings usually non-ciliate, keel nearly straight, ciliate 
above near claw; pods and ovules as in the last, seeds rough, dark brown.— 
Clay soils, Yolo Co. to Mt. Hamilton. (L. microcarpus of many writers and 
collectors.) Yar. transmontanus C. P. Sm. Plants 8 to 18 cm. tall, branched 
near the base; stems short and leaves crowded basally; verticils mostly 2 to 
5, approximate; flowers 12 to 14 mm. long, banner angled at apex, 5 to 7 mm. 
wide.—Sandy soils, Lassen and Siskiyou Cos.; n. to southern and eastern 
Ore. Yar. phoenIceus C. P. Sm. Like the last, but verticils 4 to 8; flowers 
about 10 mm. long, banner 9 to 11 mm. long; foliage greenish.—Mt. Hamilton 
Range. Var. Albilanatus C. P. Sm. Banner 12 to 14 mm. long; foliage con¬ 
spicuously white woolly-villous.—Upper Salinas Valley. 

9. L. densifldrus Benth. Pubescence appressed or subappressed, 2 to 5 dm. 
tall, simple, or branched well above the base, often succulent and fistulose; 
leaves long-petioled, glabrous above, leaflets 7 to 9; verticils 5 to 12, approxi¬ 
mate or well separated; flowers 14 to 18 mm. long, spreading during and 
after anthesis, but becoming secund when the rachis becomes bent over with 
weight, bracts reflexing, pedicels 1 to 2 mm. long; upper calyx-lip short, 
scarious, lower lip green, bent and subsaccate near base; petals lilac or rose, 
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keel ciliate on upper edges near claws, as also sometimes the wings; pods 
ovate-oblong, ovules 2, seeds variable as to size, color, and surface.—Fields, 
hillsides, and ravines, San Francisco Bay region, as to the typical form. 
Yar. menziesii C. P. Sm. Stout and fistulose, pubescence sparse and ap- 
pressed, petals yellow.—Sacramento and Marin Cos. to Santa Barbara. (L. 
menziesii Agardh.) Yar. glare6sus C. P. Sm. Leaflets succulent, blackening 
in drying; petals light blue, banner with a white center.—Stream gravels, Mt. 
Pinos region. (L. glareosus Elmer.) Var. lacteus C. P. Sm. Pubescence 
spreading or retrorsely-spreading; lower calyx-lip nearly straight, scarcely 
bent or subsaccate near base; petals nearly white; usually acaulescent and 
unbranched.—Kern Co. and s. to desert slopes of San Diego Co. (L. lacteus 
Kell. L. arenicola Hel.) Yar. PALtJSTRis C. P. Sm. Long-villous, especially 
the bent and subsaccate lower calyx-lip; petals deep purple; plants stout, 
20 to 60 cm. tall.—Contra Costa Co. to Monterey Co. (L. densiflorus Agardh. 
L. palustris Kell.) Var. crinitus Eastw. Low, 8 to 15 cm. tall, very villous 
with hairs 3 to 5 mm. long; short stems and peduncles more or less decum¬ 
bent or deflexed; verticils 2 to 4.—Bodega Point, Sonoma Co. Yar. austro- 

c6llium C. P. Sm. Lower calyx-lip spreading-villous, scarcely bent or sub¬ 
saccate near base; petals pale-tinted, banner angled at apex.—Coastal canons 
near San Diego. (For additional varieties see Bull. Torr. Club 45:167-202.) 

10. L. luteolus Kell. Appressed-subsilky, similar to the last, but strictly 
fibrous and rigid, 3 to 9 dm. tall, widely branched above; leaves cuneate- 
oblong; verticils few or many, crowded; petals all pale yellow, banner ovate, 
wings ciliate above claw and often also below, keel densely ciliate both above 
and below near claws; seeds uniformly dark-brown, regularly and roughly 
tuberculate.—Alluvial gravels and hillsides, San Benito Co. to s. Ore. (L. 
bridgesii Gray.) 

11. L. succulentus Dougl. 
Fig. 518. Glabrate or sparsely 
appressed-pubescent, 2 to 6 
dm. tall, stout, usually succu-. 
lent or fistulose, branched; 
leaves several, long-petioled, 
glabrous above, leaflets 7 to 9; 
flowers 12 to 17 mm. long, sub- 
verticillate in 4 to 8 whorls or 
groups, spreading in anthesis, 
ascending later, bracts early 
deciduous, pedicels 4 to 6 mm. 
long, spreading - pubescent; 
petals deep blue to almost 
white, banner with yellow cen¬ 
ter turning violet, wings 
slightly ciliate at the base 
above, keel ciliate near claws 
both above and below; pods 
about 5 cm. long, loosely pu¬ 
bescent or villous, ovules 8 to 
10, seeds oblong, 4 to 5 mm. 
long, marbled with dark brown, 
a pair of whitish spots embrac¬ 
ing the micropyle. — Ravines, 
moist hillsides and fields, Butte 
and Sonoma Cos. to L. Cal. (L. 
affinis of American authors, 
not Agardh.) Yar. layneae 

C. P. Sm. Depressed, 1 dm. 
tall, branches decumbent; 
racemes short; pods densely 
long-villous. — Farallone City, 
San Mateo Co. 

518. Lupinus succulentus Dougl.: a, fl. branchlet 
x. % ; b, upper calyx-lip x 1; c, lower calyx-lip x 

1; d, banner x 1; e, wing x 1; f, keel x 1. 
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12. L. nanus Dough Minutely spreading- or appressed-pubescent and more 
or less villous, simple or branched at the base, erect, 2 to 6 dm. tall; leaves 
long-petioled, usually appressed-hairy above, leaflets 5 to 7, linear to spatu- 
late, 15 to 30 mm. long; verticils well separated; flowers 10 to 16 mm. long, 
bracts deciduous, pedicels 5 to 8 mm. long; petals rich blue, rarely pink, all 
broad, banner with white or yellow center changing to violet, keel ciliate 
on upper edges of acumen; pods appressed-pubescent, 20 to 35 mm. long, 
ovules usually 4 to 8, rarely 8 to 12, seeds 2 to 3 mm. long, variously colored 
and marked.—Grassy hills, common in the Coast Ranges from Mendocino 
Co. to Santa Barbara, less common in the Sierra Nevada foothills from 
Calaveras Co. to Tulare Co. (L. aflinis Agardh.) Yar. perlasius C. P. Sm. 
Densely villous with hairs 2 to 3 mm. long; flowers about 4 mm. long.— 
Mariposa-Coulterville road. Yar. carn6sulus C. P. Sm. Largest leaflets 25 to 40 
mm. long; pods 30 to 50 mm. long by 7 to 9 mm. wide, seeds about 5 mm. long. 
—San Francisco Bay region; w. Ore. (L. carnosulus Greene. L. aflinis var. 
carnosulus Jepson.) Yar. menkerae C. P. Sm. Leaflets 10 to 15 mm. long, 
2 to 3 mm. wide; flowers 10 to 12 mm. long; petals pale lilac, drying blue; 
pods 20 to 25 mm. long, barely 4 mm. wide, ovules 9 to 12, seeds pale flesh- 
color, obscurely marked.—Kern Co. to Coalinga, Fresno Co. Yar. vallIcola 

C. P. Sm. Flowers 6 to 10 mm. long; banner usually wider than long, its 
apex not much reflexed from upper margins of wings, keel strongly curved; 
seeds pale.—Sierra Nevada foothills from Butte Co. to Kern Co.; probably 
casual at Wright, Santa Clara Co. (L. persistens and vallicola Hel.) Var. 
apricus C. P. Sm. Like the last, but banner not wider than long, its apex 
well reflexed from upper edges of wings; seeds dark, well marked.—Mon¬ 
terey Co. to sw. Ore. (L. apricus Greene. L. vallicola var. apricus C. P. Sm.) 

13. L. pachylobus Greene. Conspicuously villous, 1 to 3 dm. tall, stout, 
usually branched at the base; petioles 6 to 8 mm. long, leaflets 6 to 8, 15 to 
25 mm. long, hairy both sides; racemes of 2 to 4 whorls; flowers few, 6 to 8 
mm. long, sometimes scattered, pedicels 1 to 2 mm. long; petals blue, banner 
suborbicular, 6 to 8 mm. wide, with a white center, keel non-ciliate or nearly 
so; pods especially large, 25 to 30 mm. long, 6 to 9 mm. wide, thick and 

succulent when green, ovules 4 to 6, 
seeds 4 to 5 mm. long, brown, marked 
with darker shades. — Grassy hills, 
Shasta Co. to Mariposa and Santa 
Clara Cos. (L. micranthus var. pachy- 
lobus Jepson.) 

14. L. bicolor Lindl. Usually villous, 
1 to 4 dm. tall, erect and simple, or 
diffusely branched at the base; leaves 
pubescent both sides, petioles 3 to 7 
cm. long, leaflets 5 to 7, 10 to 20 mm. 
long; verticils 1 to 3; flowers 8 to 12 
mm. long, rarely scattered or umbel¬ 
late by reduction of the raceme, pedi¬ 
cels 1 to 3 mm. long; petals blue and 
white, banner about 8 mm. long by 6 
to 8 mm. wide, elliptic, rhombic, obovate 
to orbicular-obovate, the white center 
changing to violet, the sides much re¬ 
flexed, keel slender, ciliate along 
upper edges of slender acumen; pods 
appressed-hairy, 15 to 20 mm. long by 
3 to 5 mm. wide, ovules 5 to 8, seeds 
2 to 3 mm. long, variously colored and 
marked.—Mostly sandy soils, common 
coastwise from San Luis Obispo Co. to 
Vancouver Isl.; less common in the 
Sierra foothills. (L. micranthus var. 
bicolor Wats. L. sabulosus Hel. L. 

519. Lupinus bicolor var. microphyllus 
C. P. Sm.; a, habit x %; b, banner x 

2; c, wing x 2; d, keel x 2. 
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strigulosus Gand.) Var. umbellatus C. P. Sm. Racemes reduced to one 
verticil; flowers 6 to 8 mm. long.—Santa Cruz Isl. (L. umbellatus Greene.) 
Var. tridentatus Eastw. Verticils 3 to 6 or more; flowers 6 to 8 mm. long; 
lower calyx-lip tridentate.—Sandy loams or clays, San Diego Co. to Van¬ 
couver Isl., abundant in the San Francisco Bay region. Var. pipersmIthii 

C. P. Sm. Flowers 5 to 8 mm. long, keel non-ciliate or with 1 to 4 stray cilia. 
—San Joaquin Valley to Napa, San Mateo and Monterey Cos. (L. piper- 
smithii Hel.) Var. MiCROPHiLLus C. P. Sm. Fig. 519. Flowers 4 to 6 mm. 

long, keel ciliate; ovules 5 to 8.—San Diego Co. to Ore.; abundant in S. Cal., 
where knowm as L. micrantlius. (L. micranthus var. microphyllus Wats. L. 
rostratus Eastw.) Var. tetrasp£rmus C. P. Sm. Similar to the last, but 
ovules mostly 4, the pods much like those of Vicia tetrasperma.—Wright, 
Santa Clara Co. Var. trIfidus C. P. Sm. Flowers 5 to 8 mm. long; lower 
calyx-lip deeply trifid.—Coastal sands, San Francisco and Monterey. (L. 
micranthus var. trifidus Wats. L. trifidus Torr.) 

15. L. micranthus Dougl. Appressed- or subappressed-pubescent and more 
or less villous, 1 to 4 dm. tall, simple or branched at the base, stout and 
succulent or slender and fibrous; leaves glabrous or sparsely hairy above, 
leaflets 5 to 7, linear to oblanceolate; verticils 2 to 7; flowers 5 to 8 mm. 
long, pedicels stout, 1 to 2 mm. long; calyx-lips broad; petals blue and white, 
banner cuneate or spatulate, center turning violet, the sides scarcely reflex¬ 
ing, keel short and broad, the blunt acumen scarcely upturned, ciliate above; 
pods 25 to 30 mm. long, appressed-hairy, ovules 6 or 7, seeds oblong, thick, 
3 mm. long, gray- or brown-mottled.—Largely clay soils, San Diego Co. to 
Vancouver Isl., inland to Modoc and Plumas Cos.; abundant in the San 
Francisco Bay region. Much confused with the small-flowered forms of L. 
bicolor. (L. polycarpus Greene.) 

16. L. concinnus Agardh. Densely villous, 6 to 20 cm. tall, simple or much- 
branched from the base; leaves long-petioled, hairy above, leaflets 5 to 8, 
10 to 20 mm. long; racemes nearly sessile, 3 to 6 cm. long, surpassed by the 
leaves, a short raceme or one or two flowers sometimes representing all the 
growth from certain axillary buds; flowers 6 to 12 mm. long, usually well 
scattered, pedicels 1 mm. long, stout, long-villous; petals lilac, edged with 
rich reddish-purple, banner obovate, rounded or emarginate at apex, keel 
nearly straight; pods 10 to 15 mm. long, ovules 2 to 4, seeds 2 to 3 mm. 
long, angled, nearly square, pale, obscurely spotted.—Sandy soil, Monterey 
Co. to L. Cal., e. to N. Mex. Var. orcuttii C. P. Sm. Flowers 6 to 7 mm. 
long, banner narrower, about 3 mm. wide.—Monterey Co. to L. Cal. and 
Sonora, e. to southern Utah and N. Mex. (L. orcuttii Wats. L. micensis 
Jones.) Var. optAtus C. P. Sm. Larger throughout, 20 to 30 cm. tall; flow¬ 
ers 10 to 12 mm. long, banner 7 to 9 mm. wide.—Monterey Co. to San Ber¬ 
nardino and San Diego Cos.; apparently confined to Cal. and inhabiting soils 
with a greater water supply. Var. agardhiAnus C. P. Sm. Pubescence spread¬ 
ing but short and less dense; petals edged with rose-purple or bright blue, 
banner angled at apex.—Monterey Co. to San Diego, e. to Fort Tejon and 
Cajon Pass. (L. gracilis Agardh. L. agardhianus Hel.) Var. pallidus C. P. 
Sm. Appressed-pubescent mainly; leaflets 5 or 6, spatulate; petals white or 
pale bluish.—S. San Diego Co.; adjacent L. Cal. (L. pallidus Bdg.) Var. 
desert6rum C. P. Sm. Pubescence mainly appressed; leaflets 6 to 9, oblan¬ 
ceolate; petals white or yellowish.—Mohave Desert (Randsburg and Ord 
Mts.). (L. desertorum Hel.) 

17. L. hirsutissimus Benth. Hirsute with nettle-like stiff hairs 3 to 5 mm. 
long, stout, fistulose, 2 to 6 dm. tall; leaves long-petioled, leaflets 5 to 8, 
broadly cuneate-obovate; flowers 13 to 15 mm. long, scattered, spreading, 
pedicels 3 to 4 mm. long; petals violet or lilac, banner suborbicular, keel 
stout, straight, ciliate at the free edges below only; pods 25 to 35 mm. long, 
very hirsute, ovules about 7, seeds 3 to 4 mm. long, pale and obscurely 
marked or densely marbled with dark brown.—Lightly-shaded areas in the 
hills, San Mateo Co. to L. Cal. 

18. L. truncatus Nutt. Sparsely appressed-pubescent or glabrate, 3 to 6 
dm. tall, branched; leaves many, glabrate, petioles usually flattened, leaflets 



524 LEGUMINOSAE 

5 to 7, linear, truncate, emarginate, or dentate at the apex; racemes lax and 
few-flowered; flowers 10 to 12 mm. long, spreading or drooping after anthesis, 
pedicels 2 to 3 mm. long, bracts usually persistent; petals violet or paler 
purple, keel densely ciliate above from the stout, blunt acumen to the claw, 
and below near the claw; pods spreading, about 3 cm. long, villous, ovules 
6 or 7, seeds obscurely or conspicuously marked.—Open woods or thickets, 
Monterey to L. Cal. 

19. L. benthami Hel. Villous, slender, erect, 3 to 6 dm. tall, simple or 
branched at the base; leaves long-petioled, leaflets 7 to 10, linear; flowers 
10 to 12 mm. long, spreading, bracts linear, exceeding the buds, long-villous, 
deciduous, pedicels 4 to 10 mm. long; petals blue, banner suborbicular, the 
yellow center early changing to reddish-purple, keel slender, curved, ciliate 
on lower edges near claws; pods 2 to 3 cm. long, ovules 3 or 4, seeds marked 
with brown.—Rather moist slopes, near streams, Sierra foothills from Sacra¬ 
mento Co. to Kern Co.; Santa Barbara Co. to Monterey Co. (L. leptophyllus 
Bentli., not S. & C.) Var. 6pimus C. P. Sm. Larger in all parts except the 
calyx; stems stouter and fistulose; leaflets longer, 2 to 3 mm. wide; racemes 
20 to 30 cm. long; flowers 14 to 16 mm. long, pedicels 7 to 9 mm. long; 
banner as wide or wider than long, keel more arcuate.—Eldorado Co. to Los 
Angeles and San Luis Obispo Cos. 

20. L. sparsifldrus Benth. Appressed-pubescent and more or less villous 
or subhirsute, 2 to 4 dm. tall, slender, branched; leaves several, long-petioled, 
hairy or glabrate above, leaflets 5 to 9, linear to oblanceolate, angled at apex; 
flowmrs 8 to 13 mm. long, spreading in anthesis, soon becoming suberect, 
bracts villous, exceeding buds, often subpersistent, pedicels 2 to 3 mm. long; 
petals bright blue or purplish, banner with a yellow spot, keel curved, usually 
ciliate on the lower edges near claw and often also on the upper margins; 
pods ascending, 12 to 18 mm. long, ovules 5 or 6, seeds dotted or marbled 
on a pale ground.—Grassy hillsides, clays or sands, Ventura Co. to L. Cal., 
e. to Ariz. and southern Nev. (L. subhirsutus Dav.) Var. arizonicus C. P. 
Sm. Plants mostly 1 to 2 dm. tall; flowers 8 to 10 mm. long.—Desert sands, 
Mohave and Colorado deserts to Sonora, Ariz., and s. Nev. (L. concinnus var. 
arizonicus and L. arizonicus Wats.) Var. barbatulus Thornber. Stems stout 
and fistulose; petals pale lilac or purplish.—Needles; w. Ariz.; L. Cal. Var. 
inopinatus C. P. Sm. Branched above the middle; leaflets broad at the apex, 
truncate, rounded, or emarginate; racemes lax, 6 to 15 cm. long.—Cajon 
Pass to L. Cal. Var. p6ndii C. P. Sm. Lower, branched at the base; leaflets 
as in the last; racemes compact, 2 to 8 cm. long.—San Diego Co. to L. Cal. 
(L. pondii Greene.) 

21. L. citrinus Kell. Short hairy, 10 to 20 cm. tall, branched at the base; 
leaflets 6 to 8; flowers spreading in anthesis but soon deflexing, pedicels 3 
mm. long, spreading-pubescent; petals bright orange or golden, keel nearly 
straight, ciliate on lower edges near claws; pods deflexed, glabrate, 12 to 15 
mm. long, ovules 2 to 4, seeds black-spotted on a pale ground.—Sierra Nevada 
foothills of Fresno Co. 

22. L. deflexus Congdon. Much like no. 21 but 20 to 40 cm. tall; pedicels 
3 to 4 mm. long; petals dull white or pinkish; pods about 20 mm. long, ovules 
5 to 8, seeds unspotted.—Sandy soil, Mariposa Creek, near Mariposa. 

23. L. stiversi Kell. Minutely pubescent, 15 to 45 cm. tall, branches ascend¬ 
ing; leaves long-petioled, appressed-pubescent both sides, leaflets 6 or 7; 
racemes 1 to 3 cm. long, few-flowered; flowers about 15 mm. long, pedicels 
about 2 mm. long, appressed-pubescent; banner bright yellow, wings rose- 
pink or purple, keel nearly straight, the acumen blunt, ciliate both above and 
below near claws; pods about 20 mm. long, ovules 5 to 7, seeds flat, angled, 
dark-spotted.—Sands or gravels in the foothills: Butte Co. to San Bernar¬ 
dino Mts.; Santa Lucia Mts. 

Division 2.—Perennials. 

24. L. lyallii Gray. Subappressed-silky, low, woody at base, rarely over 
1 dm. tall; leaves long-petioled, crowded near the base, leaflets 5 or 6, 4 to 
10 mm. long, appressed-silky both sides; peduncles usually curved or bent, 
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spreading or decumbent, racemes capitate or subcapitate, rarely more than 
twice as long as wide; flowers 10 to 12 mm. long, bracts short, deciduous, 
pedicels 2 mm. long, spreading-pubescent; petals blue, banner glabrous, 8 to 
12 mm. long, wings narrow, keel nearly straight, usually ciliate on the upper 
edges, rarely non-ciliate; pods silky, 10 to 15 mm. long, ovules 3 or 4.—Dry 
mountain tops, Sierra Nevada from Fresno and Inyo Cos. northw.; n. to 
Wash. Var. danaus Wats. Flowers only 6 to 8 mm. long, commonly white 
or pale lilac; leaflets silky, usually not over 6 mm. long.—High peaks, Sierra 
Nevada from Mono and Tuolumne Cos. to Eldorado Co.; w. Nev. (L. danaus 
Gray.) Var. lobbii C. P. Sm. Flowers 6 to 8 mm. long; petals violet-blue or 
paler; leaflets distinctly greenish, usually 10 to 20 mm. long.—High peaks, 
Sierra Nevada from Eldorado Co. northw.; Mt. Eose, Nev.; Ore. (L. lobbii 
Gray. L. aridus var. lobbii Wats. L. alpinus Hel.) 

25. L. torreyi Gray. Fig. 520. Appressed-silky, not woody at base, 12 to 
20 cm. tall; leaves long-petioled, crowded near base, leaflets 6 to 8, appressed- 
silky both sides, 12 to 25 mm. long; 
peduncles ascending or erect, usually 
exceeding the foliage, racemes cylin- 
dric, dense, 5 to 10 cm. long; flowers 
8 to 9 mm. long, bracts persistent, 
pedicels hardly 2 mm. long, ap- 
pressed-pubescent; petals violet-blue, 
banner oval or ovate, glabrous, cen¬ 
ter changing from yellow to purple, 
keel scarcely curved, ciliate on upper 
margins; pods silky, about 12 mm. 
long, ovules 3 or 4, seeds whitish or 
pinkish. — Mostly dry soil, Sierra 
Nevada from Tulare Co. northw.; 
far n. to’ eastern Wash. (L. sellulus 
Kell.) 

26. L. confertus Kell. Very much 
like no. 25, but flowers larger, 10 to 
13 mm. long; stems usually elongated 
and leafy, 2 to 4 dm. tall; petioles 10 
to 15 cm. long, leaflets silky both 
sides; racemes conoidal-cylindric, 8 to 
16 cm. long; flowers many, crowded, 
all spreading.—San Bernardino Mts.; 
Mt. Pinos; n. in the Sierra Nevada to 
Plumas Co.; w. Nev. 

27. L. hypolasius Greene. Loosely 
appressed-hairy and more or less 
villous, stems longer than the pe¬ 
duncles, stoutish, leafy, suberect, 5 
to 15 cm. tall; lower leaves long-petioled, leaflets 5 to 7, 6 to 8 mm. long, 
appressed-hairy above, villous beneath; flowers in 3 or 4 whorls, spreading, 
7 to 8 mm. long, bracts early deciduous or subpersistent, pedicels 1 to 2 mm. 
long, spreading-pubescent; petals purple or blue, banner suborbicular, keel 
nearly straight, ciliate on upper edges; pods 15 mm. long, villous, ovules 
3 or 4, seeds obscurely mottled.—High mountain sides, Tulare Co. (Farew'ell 
Gap, Mineral Gap) and Fresno Co. 

28. L. pratensis Hel. Appressed-pubescent, except in the inflorescence, 
stems fistulose, 6 to 9 dm. tall; leaves mostly short-petioled, finely appressed- 
pubescent both sides, leaflets 5 to 9, 3 to 8 cm. long, 3 to 8 mm. wide; racemes 
dense; flowers crowded, 10 to 12 mm. long, bracts persistent, lanceolate, 
pedicels 2 to 3 mm. long, densely spreading-pubescent; petals blue, violet, 
lilac or tawny, banner ovate or oval, glabrous, keel straight, ciliate on upper 
edges; ovules 5, pods 18 to 20 mm. long, loosely pubescent.—Moist sandy soil, 
foothills, w. Inyo and Mono Cos. Var. eriostachyus C. P. Sm. Floral bracts 
inconspicuous in the creamy woolly immature racemes; banner pubescent on 

520. Lupinus torreyi Gray; a, habit x 
b, banner x 1; c, wing x 1; d, keel x 1; 

e, pod x 1. 
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the back, dark purple, wings pale blue.—Big Pine Creek, Inyo Co., 9000 ft. 
(Peirson 530). 

29. L. covillei Greene. Similar to no. 28, but loosely shaggy with long, 
spreading hairs; peduncles 1 to 3 cm. long, not surpassing the uppermost 
foliage; flowers 12 to 14 mm. long, bracts and conspicuous calyx bractlets 
linear or filiform; banner suborbicular, keel sparsely ciliate on upper margins 
at base of acumen; ovules 5 to 6, pods about 25 mm. long, shaggy.—High 
mountain slopes, 9000 to 10,000 ft., Sierra Nevada from Farewell Gap to the 
Yosemite region. (L. dasyphyllus Greene.) 

30. L. leucophyllus Dougl. Tomentose-canescent and more or less villous, 
often densely so, stout, erect, branched, 6 to 9 dm. tall; leaves woolly, lower 
long-petioled, leaflets 7 to 9, 3 to 6 cm. long, densely pubescent above; 
racemes 8 to 30 cm. long, usually dense and cylindrical, flowers crowded, 12 
to 14 mm. long, bracts usually persistent, shorter or longer than the buds, 
pedicels densely spreading-pubescent, 1 to 2 mm. long; petals white, pinkish, 
bluish, or purple, often turning brown in drying, banner small, ovate or 
oblong, pubescent on the back, keel stout, ciliate on the upper margins; pods 
woolly, 20 to 25 mm. long, ovules 3 to 6, seeds reddish-brown and obscurely 
mottled, or drab and gray-spotted.—Dry soils, Colusa, Trinity and Lassen 
Cos.; n. to eastern Wash. 

31. L. canescens Howell. Scarcely differing from no. 30 except in the 
absence of the longer hairs overlying the short appressed or tomentose 
canescenee; probably not a good species.—Dry soils, Modoc Co.; n. to eastern 
Wash. 

32. L. breweri Gray. Appressed-silvery-silky, shrubby, low, prostrate or 
decumbent, branched and matted, season’s growth 2 to 15 cm. long; leaves 
crowded basally or scattered along the stem, leaflets 7 to 10, 5 to 20 mm. 
long; racemes densely flowered, 3 to 5 cm. long; flowers 7 to 10 mm. long, 
sometimes scattered, bracts deciduous, pedicels 1 to 3 mm. long; petals violet, 
banner obovate to suborbicular, center yellowish or white, back glabrous or 
pubescent near middle, keel straight on upper edges where non-ciliate or 
with a few cilia; pods about 12 mm. long, ovules 3 or 4, seeds flesh-color, 
marked with olive-brown.—Rocky mountain tops: San Bernardino Mts.; Mt. 
Pinos; Sierra Nevada; n. to southern Ore. (Ashland Butte). Var. parvulus 

C. P. Sm. Stems as in the species; flowers 5 to 7 mm. long; racemes usually 
subcapitate, little exceeding the foliage.—Sierra Co. (Gold Lake, Hall & 
Babcock 4507, type) to Ventura Co. Var. bryoides C. P. Sm. Stems of season 
barely 1 cm. long; petioles about 1 cm. long; leaflets about 5 mm. long; 
flowers 4 to 6 mm. long; whole plant suggesting a congested mass of coarse 
moss.—Tulare Co. (Olancha Mt., Hall & Babcock 5247, type); Ventura Co. 
Var. grandifl6rus C. P. Sm. Stems very short, about 1 cm., leaves crowded 
at the base, petioles 4 to 6 cm. long; flowers scattered, 11 to 12 mm. long, 
the banner more reflexed than usual for this species, raceme exceeding the 
foliage.—Mono Craters, Mono Co. (R. S. Ferris 1463). 

33. L. meionanthus Gray. Densely subappressed-silky, woody at base only, 
erect or ascending, 3 to 6 dm. tall; leaves all short-petioled, leaflets 6 to 9, 
silky both sides, 12 to 20 mm. long; racemes densely flowered; flowers about 
6 mm. long, pedicels 3 mm., subappressed-pubescent; petals blue or lilac, 
banner glabrous, suborbicular, yellow in the center, keel ciliate on upper 
edges, the acumen short, broad, and obtuse, fruit not seen.—Mountain 
forests, Madera Co. to Plumas Co.; Mt. Rose, Nev. 

34. L. laxiflorus Dougl. var. calcaratus C. P. Sm. Appressed-pubescent, 
hardly silky, erect or ascending, 3 to 8 dm. tall; leaves cauline, lower long- 
petioled, subsericeus or glabrate above, leaflets 7 to 9, 3 to 4 cm. long; 
racemes 8 to 18 cm. long, compact or loose; flowers 11 to 14 mm. long, bracts 
early deciduous, pedicels 4 to 8 mm. long; calyx-cup distinctly spurred above, 
the spur 1 to 3 mm. long, often only the lower lip green, upper lip broad, 
notched, largely or entirely exposed, lower narrow; petals blue, rose, or pale 
yellow, banner long-clawed, more or less pubescent near middle of back, 
wings pubescent on sides near upper distal angle, keel ciliate on upper 
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edges of acumen; pods 25 mm. long, ovules 4 to 6, seeds reddish-brown or 
paler, obscurely mottled.—Open hillsides, east of the Sierra Nevada divide 
in Eldorado, Placer and Modoc Cos.; n. to southern Ida., e. to -western Utah. 
(L. calcaratus Kell. L. multitinctus A. Nels. L. variegatus Hel.) Yar. 
silvIcola C. P. Sm. Calyx spur scarcely 1 mm. long; flowers only 8 to 9 mm. 
long; petals mostly blue, violet tinged.—Open forests, Mariposa Co. to Siski¬ 
you Co.; n. to southern Ore. (L. silvicola Hel.) Yar. cognatus C. P. Sm. 
Like the last, but flowers 10 to 13 mm. long and upper calyx-lip largely 
concealed by the reflexed sides of the broad short-clawed banner.—San 
Gabriel Mts.; Modoc Co.; n. to eastern Ore. (Wallowa Mts., Ore., Cusick 
3187, type). 

35. L. gracilentus Greene. Glabrate, some 6 dm. tall, slender throughout; 
petioles 5 to 12 cm. long, leaflets about 7, linear-falcate, 4 to 6 cm. long; 
racemes 6 to 12 cm.; flowers 8 to 10 mm. long, in 4 to 6 distinct whorls, 
pedicels 2 to 3 mm. long, appressed-pubescent; calyx-cup not spurred; petals 
blue, banner and wings glabrous, keel falcate, acumen with a few cilia on 
upper margins; ovules 7 to 8, pods and seeds not seen.—Tuolumne Canon. 
Seemingly a fair species, though known only from the type collection. 

36. L. onustus Wats. Sparsely appressed-silky, slender, decumbent, 15 to 
21 cm. tall; leaves long-petioled, appressed-silky below, glabrous above, 
leaflets 5 to 8, 25 to 40 mm. long; racemes few-flowered; flowers 8 to 11 mm. 
long, scattered, bracts short, deciduous, pedicels appressed-pubescent, about 
3 mm. long; calyx-cup not spurred; petals deep blue, banner and wings 
glabrous, keel nearly straight, ciliate on upper edges; pods 35 to 40 mm. 
long by 12 w*ide, subsilky, ovules 5 or 6, seeds brown.—Open pine woods, 
Plumas, Lassen and Siskiyou Cos. (L. pinetorum Jones. L. violaceus Hel.) 

37. L. ludovicianus Greene. Densely woolly-pubescent and villous through¬ 
out, except the petals, almost woody at base, erect, 3 to 6 dm. tall; leaves 
velvety-woolly both sides, petioles 6 to 10 cm. long, leaflets 4 to 8, cuneate 
or spatulate; flowers 10 to 12 mm. long, whorled, pedicels 3 mm. long; 
calyx not gibbous; petals purplish, darkest in center of banner, apex of 
which is not much reflexed from wings, keel nearly straight on upper margins 
where distinctly ciliate; pods densely appressed-pubescent, 20 to 25 mm. 
long by 5 to 7 wide, ovules 5 to 7, seeds grayish-yellow, obscurely marked, 
or heavily mottled.—Dry soil, San Luis Obispo Co. 

38. L. caudatus Kell. Densely appressed-silky or -satiny, subdecumbent to 
erect, 2 to 5 dm. tall; lower leaves long-petioled, densely silvery both sides, 
leaflets 5 to 7, 2 to 3 cm. long; flowers 10 to 14 mm. long, scattered or 
subverticillate, pedicels 3 to 4 mm. long, appressed-pubescent; calyx with 
a spur about 1 mm. long; petals violet-blue, banner silky on the back, wings 
glabrous, keel ciliate on the upper edges; pods about 3 cm. long, silky, ovules 
5 or 6, seeds reddish-brown to flesh-pink.—Open dry soils, foothills, e. side 
Sierra Nevada from Mono Co. to Modoc Co.; w. Nev., e. Ore. and adjacent 
Ida. (L. argentinus Rydb.) 

39. L. inyoensis Hel. Much like the last, but pubescence of stems and 
pedicels spreading and few or no long-petioled lower leaves at flowering 
time; flowers 12 to 14 mm. long, banner usually glabrous on the back, as 
wide as long, wings glabrous, keel ciliate.—Foothills, w. Inyo Co. Yar. 
eri6calyx C. P. Sm. Plants 10 to 30 cm. tall; racemes 4 to 8 cm. long, com¬ 
pact; pedicels 1 to 2 mm. long, flowers 10 to 11 mm. long; calyx woolly- 
villous; banner woolly-pubescent on the back.—Dry soil, high Sierra Nevada 
from Madera Co. to Inyo Co. (e. of the Minarets, J. W. Congdon, type). 

40. L. corymbosus Hel. Sparsely appressed-pubescent, erect, branched 
above, 3 to 6 dm. tall; leaves sliort-petioled, glabrate above, more or less 
silvery-silky below, leaflets 5 to 7; flowers 10 to 13 mm. long, scattered or 
subverticillate, pedicels 3 to 6 mm. long, appressed-pubescent; petals cream- 
colored, lilac, or blue, banner glabrous or slightly pubescent on the back, 
9 to 12 mm. wide, wings glabrous, keel ciliate or non-ciliate, the acumen 
much-upturned; pods appressed-silky, 20 to 25 by 5 mm., ovules 2 to 4, seeds 
pale or dark flesh-colored, mostly unmarked.—Dry soils, Siskiyou Co.; Nev. 
to e. Ore. and s. Ida. 
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41. L. polyphyllus Lindl. Minutely appressed- or spreading-pubescent, 
erect, stout and fistulose, 3 to 10 dm. tall; leaves mostly long-petioled, 
glabrous or minutely hairy above, leaflets 10 to 17, 7 to 15 cm. long, 15 to 
30 mm. wide; racemes 15 to 60 cm. long; flowers 12 to 14 mm. long, usually 
not crowded, more or less whorled, bracts early deciduous, pedicels 5 to 9 
mm. long, usually appressed-pubescent; petals blue, purple, reddish, or yel¬ 
lowish, glabrous, keel falcate, non-ciliate; pods dark brown, loosely hairy, 
25 to 40 mm. long, ovules 5 to 9, seeds 4 mm. long, variously marked.—Moist 
soil, Lake Co.; n. to B. C. Yar. grandif6lius C. P. Sm. Stems more or less 
villous; racemes compact; pedicels stouter, 6 to 9 mm. long, densely spread¬ 
ing-pubescent.—Near the coast from Mt. Hermon and New Years Point to 
Sonoma Co. (L. grandifolius Lindl. L. magnus Greene.) 

42. L. superbus Hel. Similar to no. 41, but leaflets 5 to 9, usually not 
over 8 cm. long; racemes 15 to 20 cm. long, densely-flowered; flowers 10 to 12 

mm. long; ovules 7 or 8. — Meadows 
near Bishop, Inyo Co. Yar. elon¬ 

gatus C. P. Sm. Fig. 521. Flowers 
larger, 12 to 15 mm. long, and scat¬ 
tered or in lax verticils.—Wet soil 
near streams in the Sierra Nevada 
from Tulare Co. to Modoc Co.; w. 
Nev. (L. burkei Wats, in part. L. 
elongatus Greene.) Var. bernardinus 

Abrams. Flowers smaller, only 8 to 
11 mm. long, usually scattered in 
loose racemes. — Wet soil near 
streams, San Bernardino Mts. (Beep 
Creek, Abrams & McGregor 733, 
type) to Butte Co. 

43. L. albicaulis Bougl. Thinly 
appressed-pubescent, rather stout, 
branched above, 5 to 9 dm. tall; 
leaves cauline, short-petioled, leaflets 
5 to 9, thinly appressed-hairy both 
sides; flowers 12 to 16 mm. long, not 
crowded, pedicels spreading-pubes¬ 
cent, 4 to 6 mm. long; petals purple 
to dirty-white, fading brown, all nar¬ 
row, banner lance-ovate, acute at 
apex, keel much curved, non-ciliate, 
much exposed; pods 3 to 4 cm. long, 
8 to 10 mm. wide, ovules about 6, 
seeds compressed, about 4 mm. long, 
gray-mottled. — Open dry or moist 
soil, Nevada Co. to Shasta and Siski¬ 

you Cos.; n. to western Wash. (L. falcifer Nutt.) Yar. shastensis C. P. Sm. 
More slender, the flowers only 8 to 10 mm. long.—Siskiyou Co.; s. Ore. (L. 

shastensis Hel.) 

44. L. andersoni Wats. Much like no. 43, but banner and wings much 
broader, the keel little or not at all exposed; banner obtuse or rounded at 
apex, keel arcuate, non-ciliate, petals blue, purplish, or yellowish; flowers 
10 to 13 mm. long.—San Bernardino Mts.; Sierra Nevada from Tulare Co. to 
Siskiyou Co.; w. Nev.; s. Ore. Yar. apertus C. P. Sm. Stems 2 to 4 dm. tall, 
usually unbranched or with sterile branchlets, foliage greener; banner more 
or less pubescent near apex, dorsally.—Placer and Nevada Cos. near Donner 
Lake. (L. apertus Hel.) Yar. fulcrItijs C. P. Sm. Branched or unbranched, 
3 to 8 dm. tall; stipules green and leaflike, lanceolate, oblanceolate, elliptic, 
or oval, the stipules being linear or subulate in the species.—Sierra Nevada 
forests from Fresno Co. to Eldorado Co. (L. fulcratus and L. fraxinetorum 
Greene.) 

521. Lupinus superbus var. elongatus C. P. 
Sm.; a, fl. stem x V3; b, banner x 1; c, 

wing x 1; d, keel x 1; e, pod x Vz. 
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45. L. sylvestris Drew. Much like L. andersoni, but flowers larger, 14 to 16 
mm. long, petals all pale yellow, keel usually stouter, and less curved, the 
acumen shorter in proportion; ovules 4 or 5, seeds about 7 mm. long, flesh- 
pink, minutely speckled with olive-drab.—South Fork Mt.; Salmon Mts.; 
Mt. Eddy. (L. albicaulis var. silvestris Greene. L. elmeri Greene.) 

46. L. formosus Greene. Silky-pubescent, decumbent to erect, 3 to 8 dm. 
tall; leaflets 7 to 9, densely pubescent above; flowers usually whorled, 12 to 
16 mm. long, pedicels spreading-pubescent, 3 to 4 mm. long; petals rich 
purple, blue, lilac, or white, banner 11 to 14 mm. wide, keel usually slender 
and much curved, non-ciliate; pods silky, 30 to 35 mm. long, ovules 5 to 7, 
seeds mottled with gray or brown.—Open fields and woods, valleys or hills, 
Plumas, Shasta and Mendocino Cos. to San Diego Co. (L. proximus Hel.) 
Var. brIdgesi Greene. Differing only in having many spreading hairs; stems 
2 to 4 mm. thick; petioles 30 to 60 mm. long; flowers 14 to 16 mm. long; 
banner strictly glabrous.—Same range as the species. (L. albicaulis var. 
bridgesi Wats. L. bridgesi and greenei Hel.) Var. robustus C. P. Sm. Stems 
stouter, 6 to 7 mm. thick; flowers 16 to 18 mm. long; lower calyx-lip 12 to 
14 mm. long; banner oblong, 15 to 18 mm. long.—Valley fields, Colusa Co. 
(College City, Heller & Brown 5573, type) to Fresno Co. Var. clemensae 

C. P. Sm. More or less villous, simple or wflth sterile foliaceous branches, 
2 to 4 dm. tall; leaflets loosely pubescent above, petioles only 15 to 20 mm. 
long; flowers 10 to 14 mm. long, banner often pubescent on the back.— 
Hillsides, Plumas Co. (Greenville, Mary S. Clemens, type). Var. hya- 

cInthinus C. P. Sm. Pubescence thinner and leaves decidedly greenish, 
hardly silky, 6 to 12 dm. tall; lower calyx-lip about 10 mm. long; banner 14 
to 18 mm. wide, blue or purplish with yellow center.—San Gabriel and San 
Jacinto Mts. (L. hyacinthinus Greene.) Var. elatus C. P. Sm. Erect, branched 
above, 5 to 9 dm. tall; leaflets silvery-silky above, duller below; flowers 10 
to 14 mm. long, banner sometimes pubescent near middle of back.—Under 
pines, San Antonio Mts. and San Bernardino Mts. (L. elatus Jtn.) 

47. L. adsurgens Drew. Much like typical L. formosus, but flowers smaller, 
9 to 12 mm. long, the petals pale yellow, lilac, or blue, the banner 6 to 8 
mm. wide, not much reflexed from upper margin of wings; root large and 
woody.—Higher mountain slopes, inner Coast Ranges from Mt. Hamilton 
n. to Cascades of Ore. (L. pendeltoni Hel. L. gormani Piper.) Var. lilacinus 

Hel. Pubescence more spreading, hardly silky; pedicels stouter, 4 to 6 mm. 
long; flowers 12 to 14 mm. long; banner 10 to 11 mm. wide, wings much 
exceeding keel, petals pale lilac.—Glenn Co. (Heller 11,945, type). Var. 
undulatus C. P. Sm. Differing from var. lilacinus in wings not exceeding 
keel and banner with undulate margin.—Yosemite to Tuolumne Grove (East- 
wood 13, type). 

48. L. barbatus (Henderson) Hel. Glabrate or sparsely villous, stout, 
fistulous, usually unbranched, 6 to 9 dm. tall; leaves short-petioled, glabrous 
above, sparsely subvillous below, stipules long and conspicuously villous, 
leaflets 6 to 9, oblanceolate, mostly obtuse; racemes 12 to 18 cm. long; flowers 
8 to 10 mm. long, scattered or subverticillate, pedicels 2 to 4 mm. long, gla¬ 
brate, bracts villous, exceeding buds, deciduous; petals lilac or yellowish, keel 
arcuate, ciliate on upper edges from middle to near claws.—Modoc Co.; s. 
Ore. (L. ligulatus barbatus Henderson.) 

49. L. viridifolius Hel. Glabrate to sparsely appressed-pubescent, slender 
or stoutish and more or less fistulous below, much branched above, 6 to 10 
dm. tall; leaves short-petioled, glabrous above, sparsely appressed-hairy 
beneath, stipules short and inconspicuous, leaflets 6 to 8, bright green 
oblanceolate, acutish; racemes 6 to 10 cm. long; flowers 8 to 11 mm. long, 
scattered or subverticillate, pedicels 2 to 4 mm. long, appressed-pubescent, 
bracts short, villous, early deciduous; petals pale violet-blue, keel more or 
less curved, ciliate as in the last; pods blackish, silky, about 20 mm. long, 
ovules about 7.—Wooded slopes, Shasta Co.; s. Ore. 

50. L. latifolius Agardh. Glabrate or minutely appressed-pubescent, rarely 
with some spreading hairs, usually branched above, 6 to 12 dm. tall; long- 
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petioled lower leaves usually withered by flowering time, the middle leaves 
largest, petioles and leaflets 4 to 10 cm. long, the latter mostly acute, 5 to 8 
in number; racemes 15 to 45 cm. long, rather lax; flowers 10 to 14 mm. 
long, verticillate or scattered, bracts early deciduous, pedicels 6 to 12 mm. 
long, spreading-pubescent; petals blue or purple, rarely yellowish, fading 
brown, keel somewhat exposed, arcuate, ciliate on upper edges from middle 
to claws; pods dark brown, about 3 cm. long, ovules 7 to 10, seeds mottled 
with dark brown.—Open woods and thickets, canons or hillsides: common in 
the Coast Eanges from Humboldt Co. to Los Angeles Co., occasional in the 
Sierra Nevada. Yar. dudleyi C. P. Sm. Densely villous with long spreading 
hairs; stems decumbent at base, 30 to 40 cm. tall; flowers 14 to 16 mm. long. 
—Montara Mts., San Mateo Co. Yar. parIshi C. P. Sm. Stouter and taller, 9 

to 15 dm.; flowers 14 to 18 mm. long; keel ciliation longer and denser; seeds 
often larger, pale and obscurely marked.—Canons of the Sierra Nevada from 
Butte Co. s.; s. to San Diego Co.; rare northward, reaching the Coast 
Ranges only in S. Cal. (near Parris Hill, San Bernardino Co., S. B. Parish 
11,302, type). Yar. longipes (Greene) C. P. Sm. Stoutish, striate, lower, 
hardly fistulous; leaves mostly basal, persistent at flowering time, with 
petioles 30 to 50 cm. long; racemes lax; flowers 12 to 14 mm. long; keel 
ciliolate; seeds brown with a dark diagonal line.—Moist soil, evidently not 
common, Fresno Co. and n. to southern Oregon. (L. longipes Greene.) Yar. 
columbianus (Hel.) C. P. Sm. Wing petals broader, outcurved on the lower 
free edges, covering all or most of the keel; plants 3 to 24 dm. tall; flowers 
10 to 14 mm. long.—Mountain sides and along streams, only in the Sierra 
Nevada from Mariposa Co. n.; n. to Wash. (L. confusus Hel., not Rose. L. 
columbianus Hel.) 

51. L. tidestromii Greene. Densely appressed-pubescent, unbranched, de¬ 
cumbent, stems slender, 10 to 30 cm. long, roots bright yellow; leaves short- 
petioled, scattered, silvery-silky both sides, leaflets commonly 3, sometimes 
4 or 5; verticils 1 to 5; flowers 11 to 13 mm. long, bracts early deciduous, 
pedicels slender, 3 to 5 mm. long, spreading-pubescent; petals blue, banner 
glabrous, the white or yellow center turning violet, keel arcuate, ciliate 
above; pods 20 to 25 mm. long by 4 to 6 mm. wide, succulent and terete 
when green, flat and yellow when dry, ovules 5 to 8, seeds dotted or marbled 
with black.—Sand dunes near Pacific Grove. 

52. L. littoralis Dougl. Appressed-silky and more or less villous, especially 
at the nodes, stems decumbent, slender, simple or branched, 10 to 40 cm. 
long, roots bright yellow; leaves usually short-petioled, leaflets 5 to 9, ap¬ 
pressed-pubescent both sides, yet greenish; flowers 10 to 14 mm. long, vertic¬ 
illate or nearly so, bracts early deciduous, pedicels 3 to 6 mm. long, spread¬ 
ing-pubescent; petals blue, fading brownish, banner glabrous, keel arcuate, 
ciliate above; pods slender, about 30 mm. long by 5 to 6 mm. wide, dark 
brown, appressed-pubescent, ovules 9 to 14, seeds linear-oblong, mottled 
with brown or black.—Coastal sands, Del Norte Co.; n. to B. C. 

53. L. variicolor Steud. Appressed-subsilky and more or less villous, the 
nodes and internodes equally hairy, greenish, stems usually branched, slender, 
decumbent or prostrate, 2 to 3 mm. thick, 2 to 8 dm. long; leaves usually 
long-petioled, appressed-pubescent or glabrate above, leaflets 7 to 9; flowers 
11 to 16 mm. long, verticillate, bracts early deciduous, pedicels 4 to 6 mm. 
long, apprcssed- or spreading-pubescent; petals yellow, whitish, pinkish, 
bluish, or purple, the glabrous banner commonly paler than the wings, keel 
arcuate, ciliate above; pods 25 to 35 mm. long by 7 to 10 wide, dark brown, 
loosely- or appressed-pubescent, ovules 7 to 9, seeds mottled; roots not bright 
yellow.—Grassy fields and slopes near the coast, Monterey Co. to Humboldt 
Co. (L. versicolor Lincll., not Sweet. L. franciscanus and micheneri Greene.) 

54. L. rivularis Dougl. Appressed-subsilky and more or less villous, green, 
stems simple or branched, usually ascending or erect, but sometimes decum¬ 
bent, often fistulose, 4 to 10 or more mm. thick, 3 to 9 dm. tall; leaves short- 
petioled, not crowded, leaflets 5 to 9, sparsely appressed-pubescent below, 
becoming glabrous above in age; flowers 12 to 16 mm. long, verticillate more 
or less, bracts early deciduous, pedicels 4 to 10 mm. long, spreading- or rarely 
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appressed-pubescent; petals blue or variegated, banner glabrous, usually with 
the apical portion yellow, keel arcuate, ciliate above; pods 3 to 5 cm. long 
by 6 to 10 mm. wide, dull yellow and dark brown, subappressed-hairy, ovules 
8 to 12, seeds mottled, usually with prominent lateral lines.—Sandy or 
gravelly soil along or near streams, coastwise, Mendocino Co. and n. to 
western Wash. (L. lignipes Hel.) 

55. L. arboreus Sims. Appressed-pubescent to glabrate, rarely villous, 
branching shrub with a distinct trunk or rarely low and caespitose, 4 to 24 
dm. tall; leaves short-petioled, leaflets 6 to 11, appressed-pubescent both 
sides or glabrate above; racemes 10 to 30 cm. long; flowers 14 to 18 mm. 
long, scattered or whorled, bracts early deciduous, pedicels 6 to 10 mm. long, 
spreading-pubescent; petals broad, commonly bright yellow, but sometimes 
lilac, blue, or violet, banner glabrous, keel curved, ciliate along upper edges; 
pods dark brown, appressed-pubescent, 5 to 8 cm. long by 8 to 12 mm. wide, 
ovules 8 to 12, seeds oblong, dark brown, unmarked or obscurely mottled, 
but with a pair of pale spots enclosing the micropyle.—Coastal sands and 
canons, Humboldt Co. to Santa Barbara Co. (L. propinquus Greene.) Var. 
exImius C. P. Sm. More or less villous, internodes of season’s growth much 
shortened; leaves and flowers crowded; racemes usually only 5 to 10 cm. 
long; wings blue, banner largely yellow.—Exposed slopes near summit of 
Montara Mts., San Mateo Co. (L. eximius Davy.) 

56. L. longifolius (W'ats.) Abrams. Appressed-pubescent, greenish sub¬ 
silky, erect, stout, shrubby below, branched above, 8 to 15 dm. tall; leaves 
mostly short-petioled, crowded, leaflets 6 to 9, equally subsilky on both sides; 
racemes 20 to 40 cm. long; flowers 14 to 18 mm. long, scattered or more or 
less whorled, bracts deciduous, pedicels 4 to 10 mm. long, spreading-pubes¬ 
cent; petals blue or bluish, rarely yellowish, banner glabrous, keel more or 
less ciliate above, somewhat curved; pods dull yellow, 4 to 6 mm. long, 
ovules 6 to 8, seeds gray, variously mottled and with dark brown lateral 
lines.—Foothills and ocean bluffs, Los Angeles and San Bernardino Cos. to 
San Diego Co. (L. chamissonis var. longifolius Wats.) 

57. L. chamissonis Esch. Minutely spreading-pubescent, often tomentose, 
erect branching shrub, 3 to 9 dm. tall; leaves short-petioled, axillary clusters 
well developed, petioles about 2 cm. long, leaflets 6 to 9, silky on both sides, 
12 to 25 mm. long; flowers 12 to 16 mm. long, scattered or subverticillate, 
bracts early deciduous, long or short, pedicels 6 to 8 mm. long, spreading- 
pubescent; petals blue or lavender, banner with a yellow center, pubescent 
on the back near apex, keel arcuate, non-ciliate or nearly so; pods brown, 
sublanate, 30 to 35 mm. long by 8 to 10 mm. wide, ovules 6 to 7, seeds 
mottled or clouded with brown.—Coastal sand hills, San Francisco to Los 
Angeles Co. (L. chamissonis var. longebracteatus Wats.) 

58. L. albifrons Benth. Appressed-silky, arborescent, often with a dis¬ 
tinct woody trunk, much branched, 6 to 15 dm. tall; leaves many, the lower 
often long-petioled, petioles mostly longer than their leaflets, leaflets 7 to 
10, oblaneeolate to spatulate or obovate, acute or rounded at apex, silvery- 
silky on both sides; racemes 8 to 30 cm. long; flowers 10 to 14 mm. long, 
largely verticillate, bracts early deciduous, more or less exceeding buds, 
pedicels 4 to 8 mm. long, spreading-pubescent; petals blue or purplish, 
banner more or less pubescent on the back near the apex, with white or 
yellow center early changing to violet, keel ciliate above along acumen 
only, narrowed toward the base; pods dull yellow, 3 to 5 cm. long by about 
8 mm. wide, ovules 5 to 9, seeds variously mottled or spotted and usually 
with a marginal line.—Hillsides and canons, abundant in the Coast Ranges 
and occasional in the Sierra Nevada foothills. Var. collinus Greene. Low 
and caespitose; leaves crowded basally and petioles more elongated; flowers 
averaging larger; keel often practically non-ciliate.—Hills, San Francisco 
Bay region. (L. collinus Hel.) Var. douglAsii C. P. Sm. Floral bracts much 
exceeding buds; leaflets 35 to 60 mm. long, linear-oblanceolate to oblong- 
oblanceolate.—Mt. Tamalpais and hillsides s. of Monterey. (L. douglasii 
Agardli. L. fallax Greene.) Var. £minens C. P. Sm. Pedicels appressed- 
pubescent; flowers often 16 mm. long.—Interior foothills and canons, Butte 
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Co. to L. Cal., reaching the coast southw. (L. eminens, tricolor and jucundus 
Greene. L. brittoni Abrams. L. acutilobus Hel.) 

59. L. sericatus Kell. Densely appressed-silky, usually unbranched, de¬ 
cumbent, 15 to 30 cm. tall; leaves long-petioled, silvery-silky both sides, 
rather scattered, leaflets 6 or 7, spatulate, rounded or retuse, 3 to 4 cm. long, 
mostly over 12 mm. wide; flowers 14 to 16 mm. long, scattered or subverticil- 
late, bracts early deciduous, pedicels 4 to 5 mm. long, appressed-pubescent; 
petals purplisli-blue, banner somewhat pubescent on the back, wings very 
broad, keel arcuate, ciliate on the upper edges and on the lower free margins 
near the claws; ovules 5 to 7, seeds light brown, more or less mottled.— 
Dry slopes of the higher mountains of the St. Helena and Mayacama? 
ranges. 

60. L. cervinus Kell. Densely velvety-pubescent or subsilky, unbranched, 
subacaulescent, erect, 15 to 30 cm. tall; leaves long-petioled, crowded near 
the base, leaflets 5 to 8, appressed-silky both sides, ovate to lanceolate, 
obtuse or rounded at apex, 2 to 6 cm. long, 10 to 30 mm. wide; flowers 14 to 
16 mm. long, more or less whorled, bracts early deciduous, pedicels 3 to 5 
mm. long, spreading-pubescent; petals broad, banner more or less pubescent 
on the back, keel curved, ciliate above and near the claws below; pods ap¬ 
pressed-silky, about 30 by 8 mm., ovules 6 to 8, seeds somewhat spotted and 
with a dark lateral line.—Dry pine lands, Santa Lucia Mts. (L. latissimus 
Greene.) 

61. L. excubitus Jones. Densely appressed-silky, 3 to 15 dm. tall, with 
persistent woody stems, more or less branched; leaves all long-petioled, 
lower internodes short, leaflets 7 or 8, oblong-oblanceolate to spatulate, 2 to 
4 cm. long, densely silky on both sides; flowers in whorls which are well- 
separated below, 10 to 14 mm. long, bracts deciduous, pedicels 4 to 6 mm. 
long, appressed-pubescent; petals blue, more or less mixed with violet, 
yellow center of banner commonly changing to rich violet, glabrous or some¬ 
what pubescent dorsally, wings broad, keel arcuate, ciliate above and some¬ 
times near claws below; pods 3 to 5 cm. long, 8 to 10 mm. wide, ovules 6 to 8, 
seeds pale, obscurely marked except for a yellowish-brown lateral line on 
each side.—Gravelly washes and rocky slopes, Inyo and Yentura Cos. to L. 
Cal., rarely near the coast. Yar. hAllii C. P. Sm. Usually larger and coarser, 
the flowers 14 to 18 mm. long.—Canons and hillsides, Yentura and San Bernar¬ 
dino Cos. and s. to L. Cal. (L. hallii Abrams. L. paynei Dav.) Yar. j6hn- 

stoni C. P. Sm. A low subalpine congested shrub with the persistent woody 
branches seldom over 15 cm. long; racemes 6 to 12 cm. long; flowers 14 to 18 
mm. long.—Dry mountain tops, Yentura and San Bernardino Cos. and s. Yar. 
austromontanus C. P. Sm. Stems short, mostly herbaceous, the long-petioled 
leaves crowded at the base, with 1 to 3 reduced upper leaves; otherwise as 
in var. hallii.—Open fields or grassy desert slopes, Kern Co. to San Diego 
Co. (L. austromontanus Hel.) 

62. L. grayi Wats. Densely sliort-villous, usually unbranched, 20 to 35 cm. 
tall; cauline leaves short-petioled, scattered along stem, leaflets 5 to 9, 
oblanceolate, 25 to 35 mm. long, about 6 mm. wide, hairy on both sides; 
flowers 12 to 14 mm. long, more or less whorled, bracts early deciduous, 
pedicels 2 to 4 mm. long, spreading-pubescent; petals broad, banner with a 
yellow center, glabrous or somewhat pubescent dorsally, keel slightly arcuate, 
densely ciliate on the upper margins and often also on the lower edges 
near claws; pods appressed-pubescent, 25 to 30 mm. long by 6 to 8 mm. 
wide, dull yellow, ovules 4 to 6, seeds grayish-yellow, obscurely marked 
except for the dark lateral lines.—Canons and valleys, Sierra Nevada from 
Plumas Co. to Fresno Co. 

63. L. obtusilobus Hel. Appressed-silvery-silky, 2 to 3.5 dm. tall, more 
or less decumbent to ascending; leaves silvery-silky both sides, petioles 3 to 4 
cm. long, leaflets 5 to 7, 2 to 4 cm. long by 5 to 10 mm. wide; verticils 4 to 7, 
approximate; flowers 12 to 14 mm. long, spreading, bracts deciduous, pedicels 
3 mm. long, loosely appressed-pubescent; petals blue or lilac, banner sub- 
orbicular, pubescent dorsally, with yellow center, keel more or less curved, 
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ciliate on upper edges above middle; pods silky, about 25 by 7 mm., ovules 
4 or 5, matured seed not seen.—Peculiar to the higher peaks of u. Cal.: Mt. 
Shasta; Lassen Peak; Mt. Pleasant (Plumas Co.). 

64. L. magmficus Jones. Sublanate and long-villous, erect, 6 to 12 dm. 
tall, acaulescent; leaves crowded at the base, petioles 15 to 20 cm. long, 
leaflets about 7, 30 to 40 mm. long by 6 to 10 mm. wide, hairy both sides; 
racemes 30 to 45 cm. long; flowers 16 to 18 mm. long, more or less verticillate, 
bracts deciduous, pedicels stout, 4 mm. long, spreading-pubescent; petals 
pinkish-purple, banner glabrous, the yellow center changing to dark purple, 
keel arcuate, yellow, ciliate on the upper edges of the short acumen; 
ovules 10, pods and seeds not seen.—Gravelly washes, Panamint Eange. 
Yar. GLARfccoLA Jones. Flowers only 10 to 12 mm. long; pedicels slender, 
about 8 mm. long; racemes 20 to 30 cm. long.—Gravelly soil, Lone Pine, 
Inyo Co. Yar. hesp^rius C. P. Sm. About 2 dm. tall; flowers 13 to 15 mm. 
long; pedicels stout, about 4 mm. long; racemes about 10 cm. long; upper 
calyx-lip bifid, lower tridentate; keel straight.—Coarse sand, w. of Bishop, 
Inyo Co. (L. hesperius Hel.) 

65. L. saxosus Howell. Densely villous, low, stems abbreviated, plants 1 
to 3 dm. tall; leaves largely basal, long-petioled, glabrous or sparsely sub- 
villous above, appressed-silky below, leaflets 8 to 12, 12 to 30 mm. long; 
racemes 5 to 10 cm. long, densely flowered; flowers 14 to 18 mm. long, bracts 
deciduous, pedicels 4 to 6 mm. long, spreading-pubescent; petals blue, banner 
with yellow center, almost as wide as long, keel ciliate on upper edges; pods 
villous, ovules 4 or 5.—Stony fields and hilltops, Modoc Co.; n. to eastern 
Wash. 

12. CYTISUS L. 

Shrubs. Leaves 3-foliolate. Flowers yellow or white. Calyx-tube cam- 
panulate, its limb (in ours) 2-lipped. Petals broad; keel obtuse. Stamens 
monadelphous. Pod flattened, several-seeded. (Greek Kutisus, a kind of 
clover.) 

1. C. scoparius Link. Scotch Broom. Shrub 3 to 6 ft. high, with angular 
broom-like leafless branches or sparingly leafy; leaves palmate, the leaflets 
2 to 4 lines long; flowers bright yellow, solitary or in pairs in the axils, 
forming leafy racemes; pods pilose along the margins.—Native of Eur., 
sparingly spontaneous: w. Sonoma Co.; Millbrae, San Mateo Co. 

13. ULEX L. 

Densely spiny shrubs with dark green almost leafless branches. Leaves 
reduced to spines or small scales. Flowers yellow, showy, axillary and often 
crowded at the ends of the branches. Calyx yellow, deeply 2-lipped. Stamens 
monadelphous. (Old Latin name of some similar plant.) 

1. U. europaeus L. Furze. Gorse. Two to 4 ft. high; pods villous, *4 in. 
long.—Near the coast, Marin Co. to Mendocino Co.; sparingly nat. from Eur. 

14. MEDICAGO L. Medick 

Herbs, the leaves and flowers essentially as in Melilotus. Flowers in short 
spikes or loose heads. Stamens diadelphous, the upper one entirely free. 
Pod small, 1 to several-seeded, incurved or coiled or spirally twisted, inde- 
hiscent. (Greek Medike, name given by Dioscorides to a plant from Media, 
perhaps Lucern.) 

Perennial; flowers blue.1. If. sativa. 
Annuals; flowers yellow. 

Pod 1-seeded, reniform, unarmed but strongly nerved.2. If. lupulina. 
Pod several-seeded, spirally coiled, 

Margined with prickles. 
Edge of the pod keeled, not grooved between the prickles; leaflets not 

splotched.3. If. hispida. 
Edge of the pod furrowed between the prickles; leaflets with a large inky 

splotch on the upper face.4. If. arabica. 
Unarmed.5. If. apiculata. 

1. M. sativa L. Alfalfa. Perennial from an elongated taproot, erect and 
smooth; leaflets oblong-obovate or linear-oblong, 8 to 10 lines long; flowers 
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blue (5 lines long), in racemes; pod 
spirally twisted so as to form 2 or 3 
complete rings or coils. — Borders of 
fields and in low valleys. Native of 
western Asia, cultivated for more than 
20 centuries. Brought into California 
in 1854, it is our “King of Forage 
Plants,” often producing ten tons of 
hay per acre per annum. It is also 
valued as a bee plant, sometimes yield¬ 
ing 60 lbs. of honey to the acre. 

2. M. lupulina L. Nonesuch. Black 

Medick. Branching from the base into 
spreading procumbent stems 9 to 18 
in. long; leaflets orbicular and more 
or less deltoid to cuneate-obovate, 4 to 
6 lines long; peduncles longer than 
the leaves (1 to 1% in. long), bearing 
a short dense spike of bright yellow 
flowers; pod reniform, 1-seeded, black 
when ripe.—Nat. from Eur., uncom¬ 
mon, but widely distributed. Apr.- 
June. 

3. M. hispida Gaertn. Bur Clover. 

Fig. 522. Branches spreading or pro¬ 
cumbent, from a few in. to 2 ft. long; 

herbage nearly glabrous; leaflets obovate or obcordate; stipules finely 
toothed; peduncles 3 to 5-flowered, rather longer than the leaves; pod twisted 
into a spiral of 2 or 3 turns, compressed, reticulated, the thin keeled edge 
bordered by a double row of more or less hooked or curved prickles.—Nat. 
from Eur.; very common throughout Cal. on the plains, low hills and in the 
valleys. Mar.-June, but flowering in moist places at nearly all seasons. By 
cattlemen it is prized as a dry season stock feed, since the burs are produced 
in great quantity and are highly nutritious; the plant also furnishes a green 
forage in spring. This is a rare instance of an aggressive immigrant having 
forage value. 

4. M. arabica All. Spotted Medick. Very similar to no. 3, but the petioles 
with spreading hairs, the leaflets usually much larger (1 in. long); pod com¬ 
pactly spiral, the margin thicker.—Nat. from Eur.; San Francisco Bay 
region, uncommon. 

5. M. apiculata Willd. Stems spreading, 1 to 2 ft. long; leaflets deltoid, 
denticulate, except at the base, usually retuse and mucronate at apex, 5 to 6 
lines long; pod unarmed or the spines very short, the sides strongly reticu¬ 
lated, the reticulations running to the edge and appearing as a row of 
tubercles on either side of the margin.—Nat. from Eur., widely distributed 
but rare. 

15. MELIL6TUS Juss. Sweet Clover 

Annual or biennial herbs with pinnately 3-foliolate leaves and toothed 
leaflets. Herbage fragrant in drying. Flowers small, yellow or white, in 
spike-like racemes on axillary peduncles, in bud erect, soon deflexed and not 
again becoming erect. Calyx 5-toothed. Petals falling after flowering, free 
from the stamen tube. Stamens diadelphous, the upper one entirely free. 
Pod ovoid, straight, longer than the calyx, scarcely dehiscent, 1 or 2-seeded. 
(Greek meli, honey, and lotos, the ancient name of some plant belonging to 
this family.) 

Flowers white; plants 3 to 6 ft. high.1. M. alba. 
Flowers yellow; plants IV2 to 3 ft. high.2. M. indica. 

1. M. alba Desr. White Melilot. Erect, simple below, branching above; 
leaflets broadly or narrowly oblong, tapering to both ends, or widest above 
the middle, serrate except at the very base, % to 1^4 in. long; flowers 2 lines 

522. Medicago hispida Gaertn.; a, fl. 
branchlet x ; b, fl. x 2% ; c, pod x 2. 
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long, in racemes 1 to 4 in. long; pod 
somewhat wrinkled. — Nat. from 
Eur.; stream bottoms throughout 
Cal., mostly toward the interior, or 
in moist valleys northw. It is cul¬ 
tivated for forage but cattle do not 
take kindly to it at first. July-Oct. 

2. M. indica All. Yellow Melilot. 

Fig. 523. Main stem erect, with 
many rather spreading branches 
from above the base; leaflets broadly 
or narrowly cuneate-obovate, dentate 
or serrate but entire below the 
middle, truncate or retuse at apex, 
% to 1% in. long; racemes 1 to 2 in. 
long, longer than the peduncles; 
flowers I1/; lines long; pod with thin- 
nish strongly wrinkled coat. — Nat. 
from Eur., common throughout Cal. 
Apr.-May. It is cultivated as a green 
manure plant. 

16. TRIFOLIUM L. Clover 

Herbs with palmate (or rarely 
short-pinnate) leaves; leaflets gen¬ 
erally 3, sometimes 4 to 7; stipules 523. 
foliaceous, united at the base and 
clasping the petiole. Flowers white, 
yellow, pink, red or purple, in heads. Heads capitate, sometimes loose 
(umbellate) or short-spicate. Calyx 5-toothed, the lobes equal or nearly so, 
entire or sometimes bifid or trifid. Petals withering and persistent. Stamens 
diadelphous. Pod globose to elongated, 1 to 8 (mostly 1 or 2)-seeded, in¬ 
cluded within the persistent calyx. (Latin tres, three, and folium, leaf.) 

Melilotus indica All.; a, fl. branchlet 
x 1; b, fl. x 5. 

A. Heads with an involucre. 

1. Corolla conspicuously inflated; annuals. 

Involucre present. 
Involucral lobes 3 to 9 (commonly about 6 lines long); heads large; flowers cream- 

color or yellowish.1. T. fucatum. 
Involucral lobes 2 lines long or less; heads small; flowers purple, reddish or white. . . 

2. T. amplectens. 
Involucre reduced to a ring, or subobsolete.3. T. depauper atum. 

2. Corolla not inflated (somewhat inflated in no. 13) ; annuals except 
NOS. 7 AND 11. 

a. Involucre a flat or spreading disc with variously shaped margin (sometimes of 
separate segments). 

Calyx-teeth dilated and either tridentate or simple. 
Plants strictly glabrous; stems commonly not fistulous. 

Stipules erect.4. T. tridentatum. 
Stipules with the tips reflexed.5. T. polyodon. 

Plants pubescent and clammy; stems fistulous.6. T. obtusiflorum. 
Calyx-teeth not dilated but subulate, entire. 

Heads large; stems commonly thick. 
Flowers large, 6 to 7 lines long, purple to pinkish, lighter at the top; heads very 

densely flowered ; perennial.7. T. involucratum. 
Flowers smaller (mostly 3 to 5 lines long), dark purple, cream-tipped; heads less 

densely-flowered; annual.8. T. appendiculatum. 
Heads small and stems slender (except in T. variegatum var. melananthum). 

Stipules with margin laciniately toothed or divided. 
Corolla much longer than calyx; involucre with laciniately toothed lobes.... 

9. T. variegatum. 
Corolla little longer than calyx; involucre cleft nearly to base into deeply 

laciniate divisions.10. T. oliganthum. 
Stipules with margin entire or nearly so; corolla 2 to 3 times as long as calyx; 

involucre cleft to base or nearly so.11. T. monanthum. 
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b. Involucre campanulate to bowl-shaped. 

Lobes of involucre toothed. 
Calyx-teeth many-forked, glabrous.12. I. cyathiferum. 
Calyx-teeth all or all but one simple, hairy or ciliate. 

Calyx-teeth awn-like, plumose, the upper one forked.13. T. barbigerum. 
Calyx-teeth subulate, ciliate, all simple.14. T. microdon. 

Lobes of involucre entire; calyx-teeth broadly subulate with scarious margins. 
15. T. microcephalum. 

B. Heads naked or with involucre reduced to a vestigial ring or bract. 

1. Flowers pedicellate. 

a. Annuals; flowers in age reflexed. 

Plants more or less pubescent. 
Petioles shorter than the leaflets; terminal leaflet on a rachis 1 to 2 lines long, the 

lateral subsessile (leaves pinnate) ; flowers yellow. 
Heads 3 lines broad; banner not dilated.16. T. dubium. 
Heads 4% to 5 lines broad; banner dilated.17. T. procumbens. 

Petioles as long as or longer than leaflets; leaflets all subsessile at the same point 
(leaves palmate); flowers white to rose-pink; pubescence confined to pe¬ 
duncles and calyces.18. T. bifidum. 

Plants strictly glabrous. 
Calyx-teeth with bristled or ciliated margins; flowers light pink.19. T. ciliatum. 
Calyx-teeth with entire margins; flowers rose-red to cream-color. . .20. T. gracilentum. 

b. Perennials (or rarely biennials). 

Leaflets 3 ; flowers in age reflexed. 
Plants sparsely pubescent above. 

Peduncles becoming recurved at apex; flowers cream-white.21. T. breweri. 
Peduncles remaining erect; flowers tinged with pink. 

Calyx-teeth twice as long as the tube; upper stipules toothed.22. T. oreganum. 
Calyx-teeth little longer than the tube; stipules entire.23. T. hybridum. 

Plants glabrous throughout. 
Rachis commonly produced above the heads; leaflets mostly lanceolate to oblong- 

lanceolate, acuminate, spinulose-serrate.24. T. Icingii. 
Rachis not produced above the heads; leaflets broader, not acuminate, less deeply 

toothed. 
Leaflets % to 2^ in. long; stems erect or ascending, simple or nearly so, 

more or less leafy. 
Plants % to 1 ft. high; leaflets % to 1 Vz. in. long; flowers red. 

25. T. beckwithii. 
Plants 2 to 2 % ft. high; leaflets 1 *4 to 2 % in. long; flowers white. . . 

26. T. howellii. 
Leaflets not over % in. long; leaves all or mostly basal. 

Stems creeping, bearing erect or ascending leaves and petioles; flowers 
white or pink.27. T. repens. 

Stems caespitose from the branching crown of a thick root; flowers 
lavender.28. T. bolanderi. 

Leaflets 5 to 7 (rarely 3) ; flowers not reflexed (rarely so in no. 32). 
Calyx densely silky-villous, the filiform segments plumose. 

Heads exceeding the leaves; stipules ovate-oblong. 
Stipules sparsely toothed; heads somewhat spicate; stem simple. 

29. T. macro cephalum. 
Stipules entire; heads capitate-umbellate; caespitose, the stems and leaves 

matted, the naked peduncles erect.30. T. monoense. 
Heads not exceeding the leaves; heads somewhat umbellate; stipules lanceolate, 

entire; stems matted.31. T. andersonii. 
Calyx pubescent, the lanceolate or subulate-lanceolate segments not plumose. 

Heads few-flowered; plant 1 to 3 in. high.32. T. gymnocarpon. 
Heads many-flowered; plant 6 to 8 in. high.33. T. lemmonii. 

2. Flowers sessile. 

a. Annuals; flowers not reflexed. 

Heads sessile in pairs, subtended by the stipules of the sessile upper leaves. .34. T. macraei. 
Heads not sessile. 

Corolla exceeding or about equaling the calyx. 
Heads 7 to 12 lines wide, globose-ovate; corollas well-exserted; stem one from 

the base.35. T. amoenum. 
Heads mostly 4 to 6 lines wide, cylindric or hemispheric to narrowly ovate; 

stems 1 to several from the base. 
Corollas well-exserted.36. T. dichotomum. 
Corollas barely or not at all exserted.3 7. T. albopurpureum. 

Corolla much exceeded by the calyx, entirely obscured by the long-plumose calyx-teeth. 
38. T. olivaceum. 

b. Perennials. 

Heads sessile, subtended by the stipules of the sessile upper leaves; stipules scarious; 
flowers not reflexed.39. T. pratense. 

Heads long-pedunculate; stipules foliaceous. 
Peduncles strongly recurved in age; flowers reflexed.40. T. eriocephalum. 
Peduncles remaining erect; flowers not at all reflexed, or only tardily. .41. T. longipes. 
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1. T. fucatum Lindl. Sour Clover. 

Fig. 524. Stems stout, fistulous, suc¬ 
culent, diffuse, 1 to 2% ft. long; sti¬ 
pules large, broadly subulate, acu¬ 
minate, the margins membranous; 
leaflets rhombic-ovate, 5 to 12 lines 
broad, broadly dentate, sometimes 
dentate-setate; heads large, 1 to 2 
in. in diameter; involucre 5 to 9- 
lobed, its margins scarious, entire; 
flowers pedicellate; corolla cream- 
color tinged with light green, in age 
inflating and turning a deep pink; 
keel dark purple; calyx very small, 
scarious, the teeth short, unequal; 
pods stipitate, 3 to 8-seeded.—Low 
alkaline or brackish places, often 
on blue adobe, throughout cismon- 
tane Cal.; n. to Ore. It acts much 
like an alien weed, since abundant 
along railroad tracks and country 
roads. Possibly introd. from S. Am. 
Apr.-June. Yar. virescens Jepson. Smaller; leaflets spatulate, pectinate to 
pectinate-dentate; calyx-teeth reduced to 3, longer than the calyx-tube; pod 
3-seeded.—Dry hills, Napa Co. to Humboldt Co. Yar. gambellii Jepson. Pro¬ 
cumbent and very succulent; leaflets rhombic, thick, glaucous; calyx-teeth 
very long, 2 to 3-cleft.—E. Contra Costa Co. Yar. flavulum Jepson. Procum¬ 
bent as in var. gambellii; leaflets small, rotund-obovate; calyx-teeth simple, 
equaling or exceeding the calyx-tube.—-Widely distributed and abundant in 
marshy places near the sea-coast, San Mateo Co. to Napa Co. 

524. Trifolium fucatum Lindl.; head, x 1. 

2. T. amplectens T. & G. Stems commonly several or many from the 
base, rather stout, decumbent or ascending, 6 to 15 in. high; herbage 
glabrous; leaflets obovate to oblanceolate, emarginate to truncate, cuneate 
at base, serrate, V4 to % in. long; heads 4 to 11-flowered; involucre 
6 or 7-lobed, the lobes rounded to oblong, scarious-margined, entire 
or occasionally toothed, equaling or exceeding the calyx-teeth; corolla 
white or purple, inflated. — Eieh soil, low plains and foothills: Great 

Valley; Coast Ranges. It inter¬ 
grades to the varieties. Var. steno- 

phLllum Jepson n. comb. Stems 
more slender; leaflets linear to ob¬ 
lanceolate; involucral lobes oblong, 
entire. — Valley fields: Sacramento 
Valley and Napa and Sonoma Cos. 
to San Diego Co. (T. stenophyllum 
Nutt.) Var. diversif6lium Jepson n. 
comb. Heads many (8 to 15)-flow¬ 
ered; involucre very small, 6 to 9- 
lobed, the lobes Vs line long.—Salt 
marshes and alkaline soil, Contra 
Costa Co. to San Luis Obispo Co. 
(T. diversifolium Nutt.) Var. trun- 

catum Jepson n. comb. Leaflets % 
to 1 in. long; heads with the flowers 
in 2 whorls (rarely 1), the inner 
whorl subtended by a very small in¬ 
volucral ring. — Plains and mesas, 
coastal S. Cal. and n. to Marin Co. 
and the Sacramento Valley. (T. 
truncatum Greene.) 

525 Trifolium depauperatum Desv.; a, fl. 
branchlet x 1; b, 11. with inflated corolla x 2. 

3. T. depauperatum Desv. Fig. 
525. Stems slender, ascending, 4 to 8 
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in. high; herbage glabrous; leaflets 
cuneate-emarginate, denticulate, 3 
to 5 lines long; peduncles slender, 
wiry; heads loose, 2 to 7-flowered, 
subtended by an exceedingly small 
or reduced involucral ring; corolla 
whitish to purple, becoming in¬ 
flated, the banner enclosing the 
small wings and keel; pods stipi- 
tate, 2 to 6-ovuled, commonly 2- 
seeded.—Alkaline areas of valleys 
or flats in the hills, 25 to 2500 ft.: 
Great Valley, Sierra Nevada foot¬ 
hills; Coast Ranges from Humboldt 
Co. to S. Cal.; n. to Ore.; Chile. 
Var. laciniatum Jepson. Leaflets 
laciniately toothed or lobed.—Sub¬ 
saline flats: e. Contra Costa Co.; 
Marin, Napa and Colusa Cos. Var. 
angustatum Jepson. Leaves nar¬ 
rowly linear, entire or dentate, 5 to 
6 lines long.—E. Contra Costa Co.; 
Sonoma and Napa Cos. 

4. T. tridentatum Lindl. Tomcat 

Clover. Fig. 526. Stems several 
from the base, erect or ascending, 
4 to 20 in. high; stipules laciniate- 
toothed, erect; leaflets linear-oblong 
to lanceolate, serrate-setate to en¬ 
tire, % to 1% in. long; heads 
hemispherical, broader than long, 

% to 1% in. broad, the flowers standing out conspicuously, the wings pro¬ 
truding at right angles from the tube-like fold of the banner; involucre more 
or less deeply cleft into narrow lanceolate lobes; calyx-teeth usually triden- 
tate, shorter than the calyx-tube; corolla bright to light purple, often 
white-tipped.—Valleys, hill slopes and canon sides, 50 to 4000 ft., through¬ 
out cismontane Cal.; also Modoc and Siskiyou Cos.; n. to B. C. Our most 
abundant and widely distributed clover, exhibiting many ecological varia¬ 
tions. Var. sfiGETUM McDer. Stems hollow, 4 to 5 lines thick, often 2 ft. 
high; leaflets 2% in. long, 9 lines wide; heads broadly conical; flowers large, 
the tridentate calyx-teeth long, acicular.—San Francisco Bay region, abun¬ 
dant; the largest and most luxuriant variety. Var. aciculAre McDer. Erect; 
peduncles short (1 to 4 in. long); divisions of involucre unequal, long- 
acicular, or the involucre reduced; calyx-teeth dilated, simple, becoming 
abruptly acicular.—Cismontane Cal., widely distributed. 

5. T. polyodon Greene. Stems flaccid, 1 to 1% ft. high; stipules laeiniate, 
the margins reflexed; leaflets obovate, serrulate, 3 to 11 lines long; involucre 
not deeply lobed, each lobe many-toothed; heads 4 to 7 lines broad; flowers 
dull purple, fading to white at the top; calyx turbinate, 10-nerved, reticulate, 
the teeth tridentate or multifid; pod 2-seeded; seeds brown-speckled.—Local 
at Pacific Grove and Monterey. 

6. T. obtusiflorum Hook. Creek Clover. Stems stout, erect, fistulous, 12 
to 17 in. high; herbage clammy-hispidulous throughout; leaflets obovate- 
oblanceolate or oblanceolate, obtuse or acute, fringed-serrate, % to l1/* in- 
long; peduncles 1 to 3 in. long; heads large; involucre small; calyx-teeth 
entire, dilated near base; corolla white with a bright purple spot at the 
center.—Moist swales or creek bottoms, widely distributed throughout cis¬ 
montane Cal., 300 to 3700 ft., but rare as compared with its relative T. 
tridentatum; n. to southwestern Ore. The clamminess of the entire plant, 
even on dry summer days, makes it easily recognizable. 

526. Trifolium tridentatum Lindl.; a, fl. 
branchlet x % ; b, involucre x IV2 ; c, calyx 

spread open x 2; d, variations of calyx- 
lobes x 2. 
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7. T. mvolucratum Ort. Cow Clover. 

Fig. 527. Stems thick but flaccid, 
low-caespitose or tall (4 to 24 in. 
high); herbage strictly glabrous; 
petioles long; small leaflets obcordate 
or obtuse-oblanceolate, about 2 to 3 
lines long; large leaflets oblong, ovate, 
obovate or rhombic-oblanceolate, ser- 
rulate-setate, mostly obtuse, about 5 
to 14 lines long; heads large, showy, 
% to lYs in. broad, each whorl often 
subtended by a secondary involucre; 
involucre deeply or slightly lobed, 
each lobe 3 to 5-toothed; calyx 10- 
nerved; corolla purple, rose-red or 
pinkish, lighter at the top; pod 2 to 6- 
seeded.—Frequent along streams, by 
springs or in salt-marshes, 10 to 8000 
ft., throughout Cal. from the coasts to 
the deserts and in the mountains. 
Apr.-June. Var. fimbriatum McDer. 
Leaflets spinulose-margined, acute, re¬ 
curved at tip (in extreme form), 1 to 
1M in. long; involucre divided into 
entire subulate divisions.—Wet mead¬ 
ows and margins of streams, 4000 to 
7500 ft.: Sierra Nevada from Tulare 
Co. to Lassen and Siskiyou Cos.; n. to 
B. C. (T. spinulosum Dougl.) Yar. 
fendleri McDer. Leaflets oblong, 
rounded at apex; calyx with one tooth 
slightly longer.—East side Sierra Nevada in Mono Co.; e. to Col. and N. Mex. 
Var. kennedianum McDer. Involucre extremely small (1 to 2 lines broad), 
scabious.—Sand-dunes, Del Norte Co. 

8. T. appendiculatum Loja. Stems erect or diffuse, thick and fistulous or 
sometimes slender, 3 to 17 in. long; glabrous; stipules reflexed or spreading, 
irregularly laciniate; leaflets broadly obovate, obtuse or retuse, 2 to 8 (or 
14) lines long; involucre 7 to 9-lobed, the lobes 3 to 5-toothed; heads 
mostly large and showy (5 to 12 lines broad); corolla dark-purple, cream- 
tipped; beak of keel long-apiculate.—Grassy slopes, Mendocino and Hum¬ 
boldt Cos.; Pacific Grove. Bare. May-June. Yar. rostratum Jepson n. comb. 
Dwarf, 3 to 4 in. high; leaflets small, obcordate, on long filiform petioles; 
involucre 4-lobed, each lobe 3 or 4-toothed; heads small, few-flowered; keel 
rostrate.—Marin and Alameda Cos. (T. rostratum Greene.) 

9. T. variegatum Nutt. White-tip Clover. Stems slender, often several 
from the base and freely branching, decumbent or ascending, % to 2 ft. 
high; herbage strictly glabrous; stipules ovate, laciniately toothed; leaflets 
commonly obovate, sometimes oblong-oblanceolate, very small to large (2 to 
7 lines long); peduncles slender; heads irregularly subglobose, 3 to 6 lines 
broad, few to many-flowered; involucre much smaller, 4 to 12-lobed, the 
lobes 3 to 7-toothed; flowers small; corolla purple, white-tipped or purple 
throughout; calyx 5 to 20-nerved, its teeth subulate-setaceous, often purple, 
simple or one tooth bifid.—Low or moist places, 20 to 4000 ft., widely dis¬ 
tributed and common throughout cismontane Cal.; n. to B. C. Var. pauci- 

fl6rum McDer. Dwarf, caespitose or the stems short and slender (1 to 6 in. 
long); leaflets very small; heads small (2 to 3 lines long), of 1 to 7 small 
purplish flowers; involucre 1 to 4-lobed, the lobes 3 to 5-toothed.—Montane, 
2000 to 9000 ft.: Coast Banges; Sierra Nevada. The smallest clover of 
western N. Am. Var. trilobatum Jepson. Slender, 4 to 8 in. high, sparsely 
branched at the base; margin of stipules laciniate; petioles slender, 1% to 
2 in. long; leaflets lanceolate, acute at each end or often remarkably trilobate 
at apex; heads on long slender peduncles; lobes of involucre deeply and 

527. Trifolium mvolucratum Ort.; a, fl. 
branchlet x V2 ; b, involucre x 1; 

c, fl. x 1V2. 
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laciniately toothed; flowers long; corolla dark purple, cream-color at the 
tips; calyx-teeth slender, acute, generally purple-tinted; pods 2-seeded.— 
Marysville Buttes. Var. melananthum Greene. Leaflets large, oblanceolate 
to oblong or obovate, obtuse, V2 to 1 in. long; heads % to 1% in. broad, 
large-flowered, showy; involucre small; calyx-teeth pungent and purple- 
tipped.—Common in low moist places, attaining a luxuriant growth: Coast 
Banges and Great Valley. 

10. T. oliganthum Steud. Stems slender, sparsely leafy, with long inter¬ 
nodes and long peduncles, 4 to 16 in. high; herbage light green, glabrous, 
or the stipules and involucres sparsely pubescent; leaflets linear to cuneate- 
oblong, serrate-setate to entire, 3 to 9 lines long; peduncles 1 to 3% in. 
long; heads very small (2y2 to 3 lines high), 3 to 15-flowered; involucre 
small, divisions deeply laciniate and unequal; flowers small; corolla lavender, 
white-tipped; keel purple; calyx-teeth broadly subulate, dark green; pod 
2 or 3-seeded.—Wooded canons and brush-covered slopes, 25 to 3500 ft.: 
Coast Banges from San Luis Obispo Co. to Lake and Humboldt Cos.; Cala¬ 

veras Co. to Butte Co.; n. to B. C.; not 
common. Mar.-June. Var. trich6calyx 

McDer. Peduncles and heads covered 
with a white pubescence; leaflets obcor- 
date or rhombic, 1% to 5 lines wTide, 2 
to 8 lines long.—Pacific Grove. 

11. T. monanthum Gray. Carpet 

Clover. Fig. 528. Stems slender, erect 
or decumbent, 1 to 4 in. high; herbage 
sparingly villous with long scattered 
hairs or glabrous; stipules lanceolate, 
entire or nearly so; leaflets ovate to 
oblanceolate, 1 to 4 lines long, mostly 
retuse, sparingly toothed; heads 1 to 4- 
flowered; involucre very small, 2 to 3- 
parted and often unilateral, the lobes 
bifid; corolla 4 to 6 lines long, white or 

528. Trifolrum monanthum Gray; a, habit sometimes purplish, about 3 times as 
x V2 ; b, fl. x 1% ; c, leaf x 1%. \ + i i 

long as the short calyx; calyx-teeth 
subulate, shortly acuminate, thin.—Moist meadows and springy places, 5000 
to 10,000 ft.: San Jacinto and San Bernardino mountains; Sierra Nevada 
from Tulare Co. to Amador Co.; w. Nev. June-Aug. Var. parvum McDer. 
Stems many from the base, diffuse or decumbent, 4 to 12 in. high, herbage 
conspicuously pubescent; involucre very small but extending to the base 
of the calyx-teeth.—Sierra Nevada from Fresno Co. to Placer Co., 3500 to 
9000 ft. Var. tenerum Parish. Stems 4 to 6 in. high, rather conspicuously 
villous; leaflets oblanceolate, acute; heads mostly 3 to 6-flowered; involucre 
divisions laciniate almost to the base.—Montane, sandy banks of streams, 
6500 to 7000 ft., Fresno Co. to Tulare Co. Var. grantianum (Hel.) Parish. 
Glabrous, bright green; petioles 3 to 4 times longer than the leaflets; leaflets 
4 to 8 lines long; flowers 5 to 6 lines long.—Montane, 5200 to 10,000 ft., San 
Jacinto and San Bernardino mountains. (T. grantianum Hel.) 

12. T. cyathiferum Lindl. Mountain Clover. Stems erect or decumbent, 
3 to 12 in. long; herbage strictly glabrous; leaflets narrowly obovate to 
elliptic-oblong, 5 to 12 lines long; involucre membranous, bowl-shaped, 5 to 
10 lines broad, the lobed margin unequally toothed; corolla white or light 
pink, soon turning brown; calyx-teeth 1 to 3 times trichotomously forked.— 
Valleys or hillsides, 50 to 6000 ft.: North Coast Banges from Lake Co. to 
Humboldt Co.; Sierra Nevada from Placer Co. n. to Modoc Co.; e. to Nev., 
n. to Ida. and B. C. 

13. T. barbigerum Torr. Stems several from the base, procumbent, spread¬ 
ing in a circle, 3 to 8 in. long; peduncles erect, slender, wiry, pubescent to 
glabrous; stipules ovate-lanceolate, scarious, the upper portion green; leaflets 
rhombic or deltoid to ovate-oblong, setate-serrulate, 3 to 4 lines long; in- 
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volucre large, almost enclosing the 
flowers; calyx surpassing the 
corolla, its teeth plumose, setaceous, 
the lower tooth once or twice 
forked; corolla rose-red, the banner 
inflated; pods 2-seeded.—Low hills: 
near the coast from Monterey Co. 
to Del Norte Co.; Calaveras Co. 
Apr.-June. Var. andr^wsii Gray. 
Villous-pubescent throughout, less 
procumbent and larger than the 
species; heads large; involucre vil¬ 
lous-pubescent on both surfaces, 10 
to 16-lobed, the lobes flabellate; 
flowers large, purple or lilac, the 
showy corollas much longer than 
the calyx.—Near the coast, Mendo¬ 
cino to San Luis Obispo. Bare. 

14. T. microdon H. & A. Fig. 
529. Stems stout, erect, % to 2 ft. 
high; herbage pilose; leaflets 
broadly obcordate or oblanceolate, 
serrate-setate, 5 to 9 lines long; 
stipules ovate-lanceolate; involucre 
deeply campanulate, becoming flat¬ 
tened at anthesis, 5 to 15-lobed; 
lobes prominent, green, 3 to 7- 
toothed; flowers small; corolla 
white or turning light pink; calyx- 
teeth short, abruptly subulate, scar- 
ious and ciliate-margined; pods 1-seeded.—Hillsides and valleys, Coast 
Eanges from San Luis Obispo Co. to Solano and Mendocino Cos.; n. to 
B. C.; S. Am. Var. pil6sum Eastw. Smaller; more or less woolly pubescent. 
—San Nicholas Isl. 

15. T. microcephalum Pursh. Stems slender, ascending, % to 2 ft. high; 
herbage soft-pubescent to nearly glabrous; stipules ovate, acuminate; leaf¬ 
lets obcordate to oblanceolate, retuse, serrate, 3 to 6 lines long; involucre 
7 to 10-lobed, the lobes lanceolate, entire with scarious web-like margins; 
heads small, compact, 3 to 5 lines high; flowers small; corolla light pink or 
white; calyx shorter to slightly longer than corolla, the teeth entire, pun¬ 
gent, the margin below with a broad scarious border; pods 1 or 2-seeded.— 
Hillsides and valleys, common throughout cismontane Cal.; n. to B. C. Mar.- 
May. 

16. T. dubium Sibth. Shamrock. Stems slender, 1 to many from base, 
erect or ascending, V2 to 1H> ft. long, pubescent above; leaflets obovate or 
cuneate, denticulate, often emarginate, 3 to 4 lines long, on very short 
petioles; heads small (3 lines broad), the rachis elongated; flowers very 
small, in age reflexed; corolla yellow; pods 1-seeded.—Nat. from Eur.: Hum¬ 
boldt Co. (frequent); Crescent City; Nevada City. May-June. 

17. T. procumbens L. Hop Clover. Stems slender, decumbent or ascend¬ 
ing, 6 to 13 in. long, finely appressed-pubescent; leaflets elliptic-obovate, 
often emarginate, 3 to 9 lines long, longer than the petioles; heads globose 
or a little elongate, 4 to 5 lines long; flowers in age reflexed; corolla bright 
yellow, standard very broad.—Introd. from Eur., sparingly established: 
Potato Canon, San Bernardino Mts.; Humboldt Co. (Eureka; Korbel). June. 

18. T. bifidum Gray. Pinole Clover. Stems erect, very slender, 7 to 17 in. 
high; stipules ovate-lanceolate, setaceously acuminate, entire; leaflets re¬ 
markably bifid, that is Vz to V2 their length, often with a prominent mucro 
in the notch, the lobes coarsely toothed at apex; leaflets of upper leaves 5 to 
11 lines long; peduncles pubescent at base of heads; heads small, the flowers 
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529. Trifolium microdon H. & A.; a, fl. 
branclilet x ^ ; 6, involucre x 1% ; 

c, fl. x 3Y2. 
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in age reflexed; calyx pubescent; corolla 
purple or pale pink, banner characteris¬ 
tically patterned by the peculiar vena¬ 
tion.—Open hills and valleys, 100 to 
1500 ft.: coastal S. Cal.; Coast Range 
hills from Santa Clara Co. to Humboldt 
Co.; Sacramento Valley; Sierra Nevada 
foothills from Mariposa Co. to Shasta 
Co.; infrequent in the typical form. 
May-June. Var. decIpiens Greene. Leaf¬ 
lets linear-cuneate to obcordate, entire 
or slightly emarginate at apex.—More 
common than the species; Santa Bar¬ 
bara Co. to Humboldt Co., thence e. to 
the Great Valley and n. Sierra Nevada 
foothills. 

19. T. ciliatum Nutt. Tree Clover. 

Fig. 530. Stem stout, erect, fistulous, 1 
to 2 ft. high; herbage glabrous through¬ 
out; stipules large, ovate-lanceolate, the 
margins scarious; leaflets oblong or 
oblong-ovate, obtuse, entire to serrulate, 
y2 to 1% in. long; heads conical, the 
flowers reflexed in age; rachis often 
projecting through the head as a sterile 
point 1 to 5 lines long; corolla pinkish- 
purple; calyx-teeth remarkably ciliate; 
banner inflated at base, tapering to¬ 
ward the apex; pods 1 or 2-seeded.— 
Plains, valleys and foothills, 50 to 5000 ft., throughout cismontane Cal.; 
n. to Wash. (T. ciliolatum Benth.) 

20. T. gracilentum T. & G. Pin-point Clover. Fig. 531. Stems slender, 
erect, spreading or procumbent, 5 to 
20 in. long; herbage glabrous; stipules 
ovate-lanceolate; leaflets ob ovate, 
retuse at apex, 3 to 6 (or 9) lines long; 
heads numerous, small, 3 to 5 lines 
long, with the flowers reflexed in age, 
the rachis projecting; calyx-teeth 
subulate, entire, shorter than the red¬ 
dish purple to light pink corolla; pod 
1 to 2-seeded.—Valleys and foothills, 
50 to 2500 ft.: coastal S. Cal.; Coast 
Ranges; Great Valley; Sierra Nevada 
foothills; n. to Wash. Common 
throughout the coast counties. Mar.- 
May. Var. inconspIcuum Fer. Smaller 
but like the species in habit; stems 4 
in. high or less; flowers light purple 
to white; banner broader. — Common 
throughout coastal S. Cal. and w. Cal. 
The leaves exhibit a variety of beau¬ 
tiful markings from tiny white spots 
to red, brown and purple. Var. 
palmeri McDer. Leaflets large, lance¬ 
olate, abruptly acute at tip, the mar¬ 
gins serrate-setate; corolla purple to 
pink.—Santa Barbara Isis. Apr. 

21. T. breweri Wats. Forest Clover. 

Fig. 532. Stems slender, erect or dif¬ 
fuse, 6 to 14 in. high; herbage pubes- 

530. Trifolium ciliatum Nutt.; a, fl. 
branchlet x % ; &, calyx spread open 

x 3 V2 ; c, fl. x 2. 
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cent, glaucous; leaflets obovate, notched 
or obtuse at apex, coarsely dentate, 3 to 
7 lines long; heads small, loose, peduncles 
curved at apex in age and pedicels retro- 
curved so that the flowers at last stand 
almost horizontally (i. e. at right angles 
to the straight portion of the peduncle); 
corolla cream-white to deep pink.—Open 
forest, 3000 to 6500 ft.: Sierra Nevada 
from Mariposa Co. to Plumas and Butte 
Cos., thence westerly to Trinity Co.; n. 
to southwestern Ore. June-Aug. 

22. T. oreganum Howell. Stems slender, 
3 to 8 in. high, these and the chiefly basal 
leaves in a dense tuft on the root-crown; 
herbage glabrous to glabrate; stipules 
ovate, acuminate, the upper ones toothed, 
the lower entire; leaflets oblanceolate to 
obovate, serrulate, mucronate, 3 to 11 
(or 15) lines long; peduncles 1% to 
in. long; heads a little spicate, % to 
1% in. long; flowers 6 to 7 lines long, 
the short pedicels reflexed in age; corolla 
pinkish or light red; calyx-segments 
subulate, twice as long as the tube.— 
Moist gravelly open slopes, 5000 ft., Buck 
Mt., Humboldt Co.; n. to Ore. June-July. 

23. T. hybridum L. AlsIKE Clover. 532. Trifolium breweri Wats.; a, fl. 

Stems short (4 to 12 in. high); herbage branchletx %; b, calyx spread open 

sparsely pubescent, or subglabrous; leaf- 
lets large, ovate to orbicular, % to 1% in. long; pedicels pubescent; calyx 
sparsely pubescent with appressed hairs, or glabrous, or a little hairy in the 

sinuses; corolla light pink. — Nat. 
from Eur. in mountain meadows: 
Sierra Nevada; Humboldt and 
Siskiyou Cos. Closely related to T. 
repens but a much stouter plant. 

24. T. kingii Wats. Fig. 533. 
Stems rather slender, ascending, 4 
to 15 in. high; leaflets lanceolate to 
oblong-lanceolate, acuminate, the 
lower rounded or obovate, spinu- 
lose-serrate, % to 1% (or 2) in. 
long; stipules broadly lanceolate, 
entire, % to % as long as the leaf¬ 
lets; heads slightly elongate, 5 to 7 
lines long; flowers 5 to 6 lines long, 
early deflexed, the end of the rachis 
produced as a sterile point; corolla 
rose-color or purple; calyx-segments 
subulate, longer than the tube.— 
Moist canon bottoms, 5500 to 6500 
ft., Nevada Co. to Siskiyou and 
Lassen Cos.; e. to Utah, n. to Mont. 
June. 

25. T. beckwithii Brew. Stems 
stout, erect or ascending, 4 to 12 
in. high; stipules lanceolate to 
ovate, entire; leaflets narrowly to 
broadly oblong, mostly obtuse, ser- 

. rate, % to l1/^ in. long; heads 
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globose, 1 to 1% in. long; flowers 6 to 8 lines long, reflexed in age; corolla 
red; calyx-teeth linear-subulate, straight, equaling the tube; ovary smooth, 
2 to 6-ovuled.—Mountain valleys and meadows, 4000 to 6000 ft., n. Sierra 
Nevada from Nevada Co. to Modoc Co.; n. to eastern Ore. and southern 
Ida., e. to Nev. June-July. 

26. T. howellii Wats. Stems stout, erect, nearly simple, 2 to 2% ft. high; 
stipules large, foliaceous, ovate; leaflets elliptic to elliptic-ovate, 1% to 2y2 
in. long; heads ovate or oblong, % to % in. long, the flowers on reflexed 
pedicels; corolla white.—Canon creeks, 4000 to 5000 ft., Humboldt Co. to 
Siskiyou Co.; n. to Ore. July-Aug. 

27. T. repens L. White Clover. Stems creeping, bearing erect or ascend¬ 
ing leaves and petioles; peduncles 2 to 9 in. high, much exceeding the leaves; 
herbage glabrous; leaflets broadly obcordate, 4 to 9 lines long; stipules ovate- 
lanceolate, acute; heads globose, 8 to 14 lines broad, the flowers completely 
reflexed^in age; corolla white; calyx-teeth short, subulate, entire.—Nat. from 
Eur.; moist meadows, Sierra Nevada and Humboldt Co. 

28. T. bolanderi Gray. Plants 4 to 9 in. high, the numerous stems decum¬ 
bent or ascending, caespitose on the branched root-crown, sparsely leafy, 

the leaves mostly basal; leaflets obo- 
vate or somewhat rhomboidal, slightly 
serrulate, 3 to 8 lines long; peduncles 
slender, elongated, occasionally axil¬ 
lary, 2 to 5 in. long; heads small (5 
to 6 lines long), the flowers relatively 
few, reflexed; corolla lavender; calyx- 
teeth lanceolate, scarcely equaling the 
tube; ovary smooth, 2-ovuled.—Moun¬ 
tain meadows, 7000 to 7100 ft., Sierra 
Nevada from Mariposa Co. (Westfalls 
Mdw.) to Fresno Co. (North Fork 
Kings River); very rare. June-July. 

29. T. macrocephalum Poir. Big- 
head Clover. Fig. 534. Stem stout, 
simple, 4 to 9 in. high; herbage some¬ 
what villous; stipules large, ovate- 
oblong, sparsely serrate; leaflets 
cuneate-oblong to obovate, obtuse, ser¬ 
rulate, mueronate, 3 to 8 lines long; 
heads mostly terminal, globose-ovate, 
1% to I1/* in. broad; corolla % to 1% 
in. long, purplish; calyx half as long, 
the teeth subulate, plumose, 3 to 4 
times as long as the tube; pod stipi- 
tate, 6-ovuled, smooth.—Shasta, Siski¬ 
you and Modoc Cos.; e. to Nev., n. to 
B. C. Rather rare. Apr.-June. 

30. T. monoense Greene. Caespitose 
dwarf 2 to in. high, the leaves 

and peduncles matted on the branching root-crown; herbage thinly pubes¬ 
cent; leaflets narrow-obovate, abruptly acute, entire, 3 to 5 lines long; 
stipules membranous, conspicuously crowded on the ends of the root-crown 
branches; peduncles l1/^ to 2% in. long; heads 8 to 9 lines broad, a little 
broader than high; calyx-teeth densely hairy.—High montane, 10,000 to 
12,000 ft., White Mts., Inyo Co. 

31. T. andersonii Gray. Caespitose dwarf 2 to 4 in. high, forming dense 
leafy tufts or mats on the stout root-crown; herbage densely silky- or 
rusty-villous; leaflets oblanceolate to cuneate-oblong, 4 to 11 lines long, 
abruptly short-acute or mueronate, entire or nearly so; peduncles mostly 
axillary, shorter than the leaves; heads subglobose, % to 1% in. broad, 
subtended by a scarious vestige of an involucre; flowers 6 to 8 lines 

534. Trifolium macrocephalum Poir.; a, 
habit x V2 ; b, fl. x 1. 
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long; corolla purplish; calyx-teeth filiform, plumose, a little shorter than 
the petals; pods tomentose, about 5-ovuled, 1 or 2-seeded. — Mountain 
slopes, 3500 to 8000 ft., n. Sierra Nevada from Sierra Co. to Shasta and 
Modoc Cos.; e. to Nev. June-July. 

32. T. gymnocarpon Nutt. Dwarf, caespitose, 1 to 3 in. high, the leaves 
and peduncles arising from the shortly branched root-crown; herbage white- 
pubescent; stipules thin and scarious, forming conspicuous persistent sheaths 
to the branches of the root-crown; leaflets 3 to 5, obovate to elliptic, markedly 
serrate, 4 to 6 lines long; heads loosely few-flowered, surpassed by the leaves; 
calyx pubescent, its teeth lanceolate, about equaling the tube; corolla yel¬ 
lowish-white or reddish, 31/o to 4 lines long, l1/^ to 2 times as long as the 
calyx; pods very short and thick, 1 or 2-seeded.—Plains and valleys, 5300 
to 5500 ft., Plumas Co. to Modoc Co.; e. to Col. June. 

33. T. lemmdnii Wats. Stems rather slender, 6 to 8 in. high, from a thick 
root; stipules ovate, acuminate, coarsely toothed; leaflets obovate, obtuse, 
mucronate, coarsely toothed, 3 to 6 lines long; peduncles mostly terminal, far 
exceeding the leaves; heads 10 to 13 lines broad; flowers numerous, 4 to 7 
lines long; calyx-tube pubescent, 2 lines long, the teeth subulate, nearly 
equal; corolla bright yellow; banner strongly hooded; ovary slightly pubes¬ 
cent, 2-ovuled.—Eastern crests and slopes of the n. Sierra Nevada, 5000 to 
7000 ft., from Sierra Co. to Lassen Peak. June-July. 

34. T. macraei H. & A. Stems several from the base, spreading or stout, 
often wiry, 4 to 12 in. long; herbage softly pubescent throughout; leaflets 
obovate, 4 to 6 lines long; heads sessile in pairs, subtended by the stipules 
and sessile leaves, 4 to 6 lines high; corolla purple, as long or longer than 
the plumose calyx.—Along the coast, Del Norte Co. to S. Cal. 

35. T. amoenum Greene. Stem stout, erect, commonly one from the base, 
dichotomously branched only above, % to 2 ft. high, few-headed; herbage 
more or less densely pubescent; leaflets broadly obovate, about 1 in. long; 
leaves subsessile; heads globose-ovate, densely-flowered, 1 to 1% in. long, on 
peduncles l1/^ to 4% in. long; peduncles straight; corolla purplish, tipped 
with white.—Valley fields, Marin and 
Sonoma Cos. to Solano Co.; rare. May- 
June. 

36. T. dichotomum H. & A. Indian 

Clover. Fig. 535. Stems erect or ascend¬ 
ing, 6 to 16 in. high; herbage sparsely to 
densely pubescent; stipules small, ovate- 
acuminate; petioles slender; leaflets 
ovate to elliptical or cuneate-obovate, 4 
to 11 lines long; heads cylindric to 
ovate-cylindric, most commonly a little 
spike-like, truncate at top, turbinate at 
base, 6 to 12 lines long; peduncles 2 to 
6 in. long, curved or retrocurved at 
apex; corolla cream-tipped, longer than 
the calyx; pods 1-seeded.—-Locally gre¬ 
garious, covering patches a rod square 
or so, low hills, Santa Cruz Co. to Contra 
Costa, Solano and Napa Cos.; rather 
uncommon. (T. californicum Jepson.) 
Var. turbinatum Jepson. Three to 6 in. 
high; heads narrowly or broadly turbi¬ 
nate, sometimes broadly ovate, 4 to 8 
lines high; corollas longer than the 
calices. — Mountain slopes: Humboldt 
Co.; Mt. St. Helena; Mt. Tamalpais; Mt. 
Hamilton; Hepsedam Peak. (T. petro- 
philum Hel.) 

535. Trifolium dichotomum H. & A.; 
a, habit x y3 ; 6, fl. x 2; c, pod x 3. 
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536. Trifolium olivaceum Greene; a. fl. 
branchlet x V2 ; b, fl. x 2. 

37. T. albopurpureum T. & G. Ranch- 

eria Clover. Stems slender, ascending or 
slightly decumbent, 8 to 16 in. high; 
heads hemispherical, or somewhat elon¬ 
gated, 4 to 7 lines long, the terminal 
single, on long peduncles, the lateral on 
short peduncles; leaflets obovate to cune- 
ate-oblong, obtuse, 3 to 7 (or 12) lines 
long; corolla dark purple, barely or not at 
all longer than the calyx-teeth; pods 1 or 
2-seeded. — Valleys and hillsides, 20 to 
3000 ft.: Coast Ranges from Siskiyou Co. 
to San Luis Obispo Co. and s. to San 
Diego Co.; less common in the Sierra 
Nevada foothills from Butte Co. to Kern 
Co.; n. to Wash. Apr.-May. Var. neola- 

gOpus McDer. Stems rigid, 12 to 16 in. 
high; corolla as long as or slightly longer 
than the calyx.—Coast Ranges from Hum¬ 
boldt Co. to w. Kern Co. 

38. T. olivaceum Greene. Fig. 536. 
Stems erect or ascending, 8 to 12 in. high; 
herbage pubescent and glaucous through¬ 
out; leaflets cuneate-obovate, serrulate, 4 
to 12 (or 15) lines long; peduncles stout; 
heads broadly ovate to hemispherical, 
subtruncate to turbinate at base, bright 
olive-green, 6 to 10 lines high; flowers 
completely hidden by the long and pubes¬ 
cent calyx-teeth; calyx-tube 1 to l1/^ lines long, conspicuous at the base of 
the heads; corolla whitish and purplish; pods glabrous, 1-seeded.—Low hills 
and valley fields, Butte and Colusa Cos. to Marin Co. Apr.-May. Var. 

columbinum Jepson n. comb. Heads 
dove-color, longer than broad, 6 to 12 
lines high; pods pubescent, 1-seeded. 
— Low hills, North Coast Ranges 
from Solano Co. to Mendocino and 
Colusa Cos. Var. grIseum Jepson n. 
var. Heads gray, broadly ovate, 6 to 
8 lines high; flowers less completely 
concealed. — Hills bordering the w. 
side of the San Joaquin Valley (New 
Idria, Jepson 2708, type). 

39. T. pratense L. Red Clover. 

Stems branching from the base, % 
to 2 ft. high; herbage pubescent; 
petioles short, the leaves subtending, 
the head sessile; leaflets large, ovate 
to elliptic, entire to crenulate, often 
with a whitish blotch near the 
middle, 1 to 1% in. long; stipules 
membranous, conspicuously veined; 
heads round-ovate to conical, % to 
1 in. high; corolla deep pink or red; 
calyx-tube characteristically nerved 
near the base of teeth; pod 2-seeded. 
—Nat. from Eur.; low moist valleys 
or meadows in the nits. 

40. T. eriocephalum Nutt. Fig. 
„„„ m ., .. . . , ,T ,. 537. Stems erect or at base decum- 

branchlet x ^ ; b, fl. x 2. bent, /o to 1 ft. high, herbage vil- 
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lous with spreading hairs, or rarely glabrous; stipules long, nearly entire; 
leaflets narrowly oblong or sometimes broader, serrulate, V2 to IV2 in. long; 
peduncles becoming recurved; heads dense, globose, slightly spicate, *4 to % 
in. broad; flowers early reflexed, 4 to 6 lines long; calyx-teeth plumose, fili¬ 
form, lax, % the length of the petals; corolla dull yellow; ovary hairy, 2 to 
4-ovuled.—Humboldt Co. to Siskiyou Co.; n. to Wash, and Ida. June. Var. 
harneyense McDer. Leaves long and narrow (% to 2% in. long, 1 to 2y2 
lines broad); heads 5 to 6 lines broad.—Siskiyou Co.; n. to Ida. 

41. T. longipes Nutt. Stems slender, erect or ascending, 2 to 12 in. high, 
arising from a branched woody rootstock; stems usually glabrous, the leaflets 
and calyx sparingly villous; stipules ovate-lanceolate, entire or toothed; 
leaflets narrowly oblong or obovate to oblanceolate, serrulate, Vs to IVi in. 
long; peduncles (1 or) 2% to I1/^ in. long, remaining erect; heads broadly 
ovate, rather dense, 7 to 10 lines high; corolla 5 to 6 lines long, yellowish- 
white or tinged with purple; calyx-teeth lanceolate-subulate, straight, more 
or less hairy, shorter than the corolla; ovules 2 to 4.—Montane, 6000 to 8500 
ft.: San Jacinto and San Bernardino mountains; Sierra Nevada from Tulare 
Co. to Shasta and Modoc Cos.; Mt. Sanhedrin to Yollo Bolly Mts.; e. to 
Rocky Mts., n. to Canada. June-July. Var. elmeri McDer. Stouter, 1V2 to 
2 ft. high; leaflets linear-oblong, IV2 to 2% in. long.—E. Humboldt Co. 
July-Aug. 

17. LOTUS L. Bird’s-foot Trefoil 

By Alice M. Ottley 

Herbs or suflrutescent plants. Leaves alternate, pinnately compound, with 
3 to many leaflets; stipules foliaceous, membranous, scarious, or gland-like. 
Flowers solitary or umbellate, mostly leafy-bracteate. Calyx-teeth subequal. 
Corolla yellow to nearly white, often marked with rose, red or purple; petals 
of keel with more or less prominent lobe at base of blade, which is closely 
associated with pocket on wings. Stamens diadelphous. Legumes straight to 
strongly arcuate, one to many-seeded. (Ancient Greek plant-name.) 

Corolla white or cream-colored, veined or suffused with rose or red. 
Stipules broadly ovate to lanceolate; flowers umbellate, 1 to 1.2 cm. long; perennials. . 

3. L. stipularis. 
Stipules gland-like; flowers solitary, 4 to 9 mm. long; annuals. 

Calyx-teeth longer than the tube.18. L. americanus. 
Calyx-teeth not longer than the tube. 

Flowers peduncled; bract 3 (1 or 2)-foliolate.14. L. micranthus. 
Flowers nearly sessile, ebracteate.17. L. denticulatus. 

Corolla greenish yellow to yellow, variously marked with rose, red or purple. 
Stipules foliaceous, membranous or scarious; perennials. 

Bract usually distant from the umbel and of several leaflets, stipulate; pedicels 
1 to 10 mm. long. 

Herbage gray-woolly, somewhat silky.2. L. incanus 
Herbage bright-green to glaucous, glabrate, the young tips pubescent. 

1. L. crassifolius. 
Bract when present borne at the base of the umbel and of 1 to 3 leaflets; pedicels 

rarely more than 1 mm. long. 
Stems arising from a thickened root; claws of the petals distinctly exserted 

beyond the calyx-tube. 
Bract mostly absent; corolla yellow and white or cream-colored. 

5. L. pinnatus. 
Bract present: banner yellow, wings pale rose or lilac, tip of keel 

purple.4. L. formosissimus. 
Stems arising from a slender rhizome; banner yellow, more or less veined 

with purple, wings whitish; claws of petals obscurely exserted be 
yond the calyx-tube.6. L. oblongifolius. 

Stipules gland-like. 
Annuals. 

Flowers in pedunculate umbels. 
Legumes straight-beaked; seeds granulose, sometimes rugose; umbels 

1 to 3-flowered. 
Seeds quadrate, notched at the hilum.11. L. strigosus. 
Seeds subglobose.12. L. tomentellus. 

Legumes not straight-beaked; seeds smooth. 
Beak of legume recurved, short; umbels 1 to 5-flowered. 

13. L. salsuginosus. 
Beak of legume involute, long; umbels several-flowered. 

Style glabrous.28. L. nuttallianus. 
Style pubescent.29. L. hamatus. 

Flowers solitary, sessile or short-pediceled. 
Calyx-teeth equaling or shorter than the tube.16. L. subpinnatus. 
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Calyx-teeth mostly twice as long as the tube.15. L. humistratus. 
Perennials. 

Flowers 1.3 to 2.5 cm. long; umbels long-peduncled. 
Leaflets 7 to 9.7. L. grandiflorus. 
Leaflets 3 to 5.8. L. rigidus. 

Flowers 1.2 cm. or less long. 
Legumes straight or nearly so. 

Umbels long-peduncled; fruits dehiscent. 
Legumes mostly reddish brown, appressed-pubescent; _ var. 

multicaulis of.9. L. wrightii. 
Legumes mostly straw-colored, thinly silky-pubescent. 

10. L. argyraeus. 
Umbels sessile to short-peduncled; fruit indehiscent. 

Herbage silky-canescent.23. L. leucophyllus. 
Herbage glabrous to glabrate, growing tips often pubescent. 

Calyx-teeth subulate, lax. often recurved. 26. L. benthamii. 
Calyx-teeth subulate, stiff, always erect. .24. L. scoparius. 

Legumes slightly curved to strongly arcuate. 
Calyx-teeth short-triangular with midvein broad and conspicuous. . 

27. L. junceus. 
Calyx-teeth linear to filiform, often subulate. 

Herbage nearly glabrous.25. L. haydonii. 
Herbage pubescent. 

Pubescence somewhat woolly, hairs of young stems loose 
and spreading, making with the stem, at point 
of insertion, a right or an obtuse angle. 

19. L. eriophorus. 
Pubescence mostly appressed, hairs of young stems, mak¬ 

ing with the stem, at point of insertion, an 
acute angle. 

Banner blade oblong to short-oblong, making an 
acute angle with the wings. 

Pubescence usually silky, hairs on leaves and 
calyces soft, straight, mostly long. . . 

21. L. argophyllus.. 
Pubescence not silky, hairs on leaves and 

calyces somewhat arched. 
20. L. douglasii. 

Banner blade short-obovate, either reflexed or erect 
and making a right angle with the wings. . 

22. L. davidsonii. 

I. Subgenus Hosackia.—Stipules foliaceous, membranous or scarious; umbels 
few to many-flowered, long-peduncled; flowers 7 to 20 mm. long; 
legumes straight, abruptly short-beaked, dehiscent, not reflexed; 
perennials. 

A. Legumes linear-oblong; flowers 1 to 1.5 cm. long; claws of petals 

EXSERTED BEYOND THE CALYX-TUBE; LEAFLETS 5 TO 15. 

1. L. crassifolius (Benth.) Greene. Fig. 
538. Stems erect, fistulose, 4 to 12 dm. high, 
with long internodes; leaflets oval, rhombic 
or obovate; umbels one-sided; flowers green¬ 
ish yellow marked with dark red; calyx- 
teeth usually very short and subulate-trian¬ 
gular; legumes 3.5 to 7 cm. long, 3 mm. or 
more wide, several to many-seeded.—Foot¬ 
hills and mountains, 2300 to 8000 ft.: San 
Jacinto Mts. of S. Cal.; Sierra Nevada; 
Coast Ranges; n. to the Columbia River. 
May-July. (Hosackia crassifolia Benth. H. 
stolonifera Lindl.) 

2. L. incanus (Torr.) Greene. Fig. 539. 
Stems erect, 1.5 to 3 dm. high; leaflets oval 
to elliptical; calyx-teeth linear-subulate, 
less than half the length of the tube; 
legumes 1.5 to 4 cm. long, 2 to 7 mm. wide, 
glabrous.—Open places in pine woods: Butte, 
Placer and Nevada Cos., 2500 to 3400 ft. 
May-July. (Hosackia incana Torr.) 

____ ^ 3. L. stipularis (Benth.) Greene. Stems 
fL branchlet x 1^ b, pod x erect, 3 to 5 dm. high, woody; herbage 

538 Tint,ns crnssifnlins d-rppnp’ 
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539. Lotus incanus Greene; a, fr. 
branchlet x 1; b, fl. x 2. 

loosely villous; hairs long and somewhat 
wavy, often viscid-glandular; leaflets oval 
to nearly oblong, the first pair often at 
the base of the leaf, covering the stipules; 
pedicels 2 to 4 mm. long; calyx long- 
campanulate, teeth short-triangular or 
subulate, 1 (or 2) mm. or less long; wings 
of corolla spreading; legumes 3 cm. or 
less long, 2 to 3 mm. wide, often glandu¬ 
lar.—Dry hillsides and mountain slopes, 
10 to 3800 ft.: Coast Ranges from Mon¬ 
terey Co. to Mendocino Co.; Sierra 
Nevada from Shasta Co. to Tulare Co.; 
infrequent. Apr.-July. (Hosackia stipu- 
laris Benth. H. macrophylla Kell. H. 
balsamifera Kell.) Yar. subglaber Ott- 
ley. Prostrate to erect; herbage nearly 
glabrous, underside of leaflets glaucous; 
pedicels 1 to 2 mm. long; calyx-tube tur- 
binate-campanulate, teeth triangular, 
ciliolate; legumes 1.5 to 4 cm. long, 3 to 
4.5 mm. wide.—Border of woods of the 
plains, hills or mountains; Sonoma, Men¬ 
docino, Humboldt, and Del Norte Cos.; 
n. to Wash. Not abundant. Apr.-July. 
(Hosackia rosea Eastw.) 

B. Legumes linear. 

4. L. formosissimus Greene. Witch’s Teeth. Fig. 540. Stems herbaceous, 
weak; herbage glabrous; basal leaves with 3 to 5 obovate retuse leaflets, 
upper leaves with 5 or 7 (or 9) oblanceolate to elliptical acute leaflets; 
bract of 1 to 3 (or to 7) leaflets; flowers 1.3 to 2 cm. long; calyx slightly 
2-lipped; banner blade oblong, reflexed; 
the keel longer than the acutely 
beaked blades. — Damp or springy 
ground, 10 to 1500 ft., mostly along the 
coast from Monterey and San Benito 
Cos. to Del Norte Co.; n. to Wash. 
Mar.-June. (Hosackia gracilis Benth.) 

5. L. pinnatus Hook. Stems flexu- 
ous, 2 to 4 dm. high; herbage glabrous; 
leaflets 5 to 9, oval or obovate, obtuse 
or acute, somewhat mucronulate; um¬ 
bels not leafy-bracteate as a rule, but 
with an involucre of short, scarious 
bractlets; flowers 1.2 to 1.5 cm. long; 
calyx 2-lipped, with tube transparent 
and lighter than the dark conic hypan- 
thium; claws of the keel petals and 
blade of the banner as in no. 4.—Occa¬ 
sional in moist ground, 3000 to 6000 
ft.: Trinity and Shasta Cos.; Sierra 
Nevada from Calaveras Co. to Plumas 
Co.; n. to Wash., where more abund¬ 
ant. Apr.-July. (Hosackia bicolor 
Dougl.) 

6. L. oblongifolius (Benth.) Greene. 
Stems erect, 1.5 to 3 dm. high, bright 
green; herbage pubescent with short- 
appressed hairs; leaves 7 to 11-folio- 
late; leaflets linear-lanceolate or ellip- 

wings of corolla spreading; claws of 

540. Lotus formosissimus Greene; a, fl. 
branchlet x % ; 6, fl. x IY2 ; C, pods x V2. 
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tical, acute at both ends; umbels 1 to 5-flowered; flowers 8 to 15 mm. long; 
calyx-tube turbinate-campanulate, somewhat villous; banner blade ovate, 
erect, claws of the keel shorter than the broad, rounded blade.—Along 
streams in the foothills and mts. of S. Cal., 1000 to 6000 ft., from San Diego 
Co. to Santa Barbara Co. and the Tehachapi Mts. Frequent. May-Oct. 
(Hosackia oblongifolia Benth. H. lathyroides D. & H.) Yar. torreyi (Gray) 
Ottley. Hirsute-pubescent, becoming glabrate; leaflets oblanceolate or obo- 
vate, mostly obtuse, those of the uppermost leaves often elliptical or oval 
and acute at both ends; flowers 10 to 15 mm. long.—Meadows and along 
streams: Sierra Nevada; North Coast Ranges; frequent. May-Sept. (L. 
torreyi Greene. Hosackia torreyi Gray.) Yar. cupreus (Greene) Ottley. 
Stems low, much-branched and flaccid, arising from a closely branched woody 
rhizome, glabrous; leaflets oblanceolate, mucronate, those of the lower leaves 
mostly cuneate-obovate; umbels 1 to 3-flowered; flowers 7 to 8 mm. long.— 
Meadows: s. Sierra Nevada, 8000 ft. or higher. Local. June-Aug. (L. cupreus 
Greene. Hosackia cuprea Smiley.) 

II. Subgenus Anisolotus.—Stipules gland-like; flowers solitary or umbel¬ 
late, 4 to 25 mm. long; legumes straight or nearly so, abruptly short- 
beaked, dehiscent, not reflexed. 

A. Wings turned obliquely in relation to the short keel; banner blade 

OBLONG, ATTENUATE INTO THE CLAW, ROLLING BACK. 

1. Perennials. 

a. Stems erect from a branched woody rhizome; legumes linear, 
many-seeded. 

7. L. grandiflorus (Benth.) Greene. Fig. 541. Stems 4 to 7 dm. high; 
young stems and leaves slightly puberulent; leaves 3 to 9 cm. long; leaflets 

obovate, obtuse, mucronate; umbels 
several-flowered; bract of 1 to 3 large 
leaflets; calyx with soft, short, white 
hairs between its teeth, teeth long- 
subulate with a broad base to nearly 
linear, half to nearly as long as the 
tube; corolla lemon-yellow, turning 
deep rose with age.—Dry slopes, 2000 
to 3500 ft.: Sierra Nevada from Mari¬ 
posa Co. to Shasta Co., thence s. in 
the Coast Ranges to Santa Barbara 
Co. and mts. of S. Cal. Mar.-July. 
Infrequent. (Hosackia grandiflora 
Benth. The form of the Sierra Nevada 
is larger than that of the Coast Ranges 
and represents Hosackia macrantlia 
Greene.) Yar. mutabilis Ottley. 
Shorter; herbage velvety-pubescent; 
leaves mostly less than 4 cm. long; 
peduncles shorter or slightly longer 

than the leaves; flowers 1.5 to 1.8 cm. long.—Ridges: Coast Ranges from 
Mendocino and Lake Cos. to San Luis Obispo Co.; s. to mts. of S. Cal.; 
Calaveras Co., Sierra Nevada. More frequent than the species. Apr.-June. 
(Hosackia grandiflora var. antliylloides Gray. L. leucophaeus Greene. L. 
confinis Greene.) 

541. Lotus grandiflorus Greene; a, fl. 
branchlet x % ; b, pod x *4. 

8. L. rigidus (Benth.) Greene. Suffrutescent with stems coarse and rigid; 
internodes long; herbage pubescent with scanty, short, appressed white 
hairs, becoming glabrate; leaves short (1 to 2 cm. long); leaf-rachis clearly 
evident when bearing 5 leaflets; leaflets linear-oblong, obtuse or truncate at 
apex, cuneate at base, markedly variable in length; umbels 2 or 3-flowered; 
bracts when present commonly of 1 small leaflet; calyx-teetli broadly subu¬ 
late, Vo to % the length of the tube (rarely almost equaling it in length) ; 
legumes straw-color, shining, terete; seeds globose, granulose.—Ranges in 
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and bordering the deserts: Inyo Co.; e. Mohave Desert; Colorado Desert 
(where it reaches its best development); e. to Utah and Ariz., s. to L. Cal. 
Mar.-June. (Hosackia rigida Benth. L. argensis Cov.) 

b. Stems many from the root-crown; leaves short; umbels bractless. 

9. L. wrightii (Gray) Greene var. multicaulis Ottley. Decumbent or 
ascending, stems 2.5 dm. or less long, slender; herbage appressed-pubescent; 
leaflets mostly 3 or 4, oblong or oblanceolate; peduncles 2 to 4 cm. long; 
umbels commonly 2-flowered; flowers 1 cm. long; calyx % as long, teeth nar¬ 
rowly lanceolate to linear, y2 as long as the tube; legumes linear, 2 to 3 cm. 
long, 2 to 3 mm. wide; seeds subglobose.—New York Mts., e. Mohave Desert; 
e. to Nev. Apr.-May. 

10. L. argyraeus Greene. Stems prostrate with short internodes; herbage, 
calyces and legumes covered with a white, silky, appressed pubescence; 
leaves often broader than long, petiole and rachis short; leaflets 3 to 5, 
cuneate-oblanceolate or cuneate-obovate, mostly obtuse to truncate; umbels 
1 or 2 (or 3)-flowered; flowers 8 to 10 mm. long; calyx-teeth subulate, 
slightly more than one-half as long as the tube; legumes linear to linear- 
oblong, 1 to 2.2 cm. long; seeds oblong-spherical, smooth.—Mountain valleys: 
San Bernardino Mts. to San Diego Co.; s. to L. Cal. Occasional. May-Sept. 
(Hosackia argyraea Greene.) 

2. Annuals; stems several from the root-crown. 

11. L. strigosus (Nutt.) Greene. Stems slender, decumbent to ascending; 
herbage and legumes thinly appressed-hirsutulous; leaves 1.5 to 2.5 cm. long; 
leaflets linear-oblong, acute, scattered along the flattened rachis, the basal 
one nearly at juncture of petiole with stem, about half the length of the 
terminal one; flowers 5 to 10 mm. long; legumes straight or slightly curved 
at apex, 2 to 3 cm. long, 2 to 2.5 mm. wide; seeds not more than 1 mm. in 
diameter.—Sandy soil along the coast from San Francisco to San Diego Co. 
Jan.-Nov. (Hosackia strigosa Nutt. II. rubella Nutt. H. nudiflora Nutt.) 
Var. hirtellus (Greene) Ottley. Canescently hirsutulous, hairs not appressed; 
leaves 1 to 2 cm. long; leaflets cuneate-ob¬ 
lanceolate, obovate or oblong, obtuse, thickish; 
flowers 8 to 11 mm. long; legumes mostly 3 mm. 
wide, usually somewhat constricted between 
the seeds; seeds larger than for the species.— 
Arid situations, mainly in the pine belt on 
ridges, Tuolumne Co. to S. Cal.; s. to L. Cal. 
Apr.-Oct. Intergrades with the type repre¬ 
sent Nuttall’s Hosackia nudiflora. (L. hirtel¬ 
lus Greene.) 

12. L. tomentellus Greene. Fig. 542. Small 
prostrate plant with leaves and flowers re¬ 
sembling those of L. strigosus var. hirtellus; 
pubescence thin, canescently hirsutulous; 
legumes less than 3 mm. wide. — Deserts: 
Panamint Mts. to Colorado Desert; e. to Ariz., s. to L. Cal. Mar.-May. 

B. Wings parallel to the keel; banner blade abruptly clawed. 

1. Lobe or process of keel shallow; legumes linear; seeds globose to 
short-oblong. 

13. L. salsugindsus Greene. Decumbent or procumbent; stems many from 
the crown of the root; pubescence of few, short, appressed hairs; leaves 
slightly succulent, 2 to 4 cm. long, the rachis flattened; leaflets mostly 5 or 6, 
obovate to orbicular; umbel with a bract of 1 to 3 ovate or orbicular leaflets; 
flowers 8 to 10 mm. long; keel obtuse.—Coastal counties from Santa Clara 
to San Diego; Reche Canon, San Bernardino Co.; Santa Barbara Isis.; s. to 
L. Cal. Mar.-July. (Hosackia maritima Nutt.) Var. brevivexillus Ottley. 
Small and prostrate; peduncles shorter than the leaves; flowers 3 to 5 mm. 
long; banner and wings shorter than the keel; legumes 1 to 2 cm. long, con- 

542. Lotus tomentellus Greene; 
fl. and fr. branchlet x 1. 
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stricted between the seeds. — Pana- 
mint Mts.; Colorado Desert; San 
Diego Co.; Ariz. to Mex. and L. Cal.; 
islands w. of L. Cal. Mar.-May. (L. 
humilis Greene.) 

14. L. rnicranthus Benth. Fig. 543. 
Low, diffusely branched; stems slen¬ 
der and wiry; rachis of leaf terete; 
leaflets 3 to 5, somewhat glaucous, 
oblong, oblanceolate or elliptical, 
obtuse; flowers 4 to 5 mm. long; 
calyx turbinate-campanulate; banner 
blade short-oblong to nearly orbic¬ 
ular; keel acute; legumes constricted 
between the seeds; seeds 5 to 9, sub- 
orbicular to short-oblong. — Fairly 
common in grassy situations in the 
foothills, 100 to 4000 ft.: Coast 
Ranges; Sierra Nevada; s. to Los An¬ 
geles Co.; n. to Wash. Jan.-Aug. 
(Hosackia parviflora Benth.) 

543. Lotus rnicranthus Benth.; a, habit 
x y2 ; b, fl. x 4. 

2. Lobe or process of keel deep; keel attenuately beaked, its upper margin 
covered, except at the tip, by the wings; legumes linear to oblong; seeds 
umbilicate; rachis of leaf flattened; leaflets 3 to 5; flowers 5 to 8 mm. 
long. 

15. L. humistratus Greene. Hill Lotus. Stems prostrate to ascending, 
diffusely branched; herbage densely villous or sometimes only slightly so; 
leaflets oblanceolate to obovate, 2 or 3 at apex of the rachis, the others 
scattered; banner short-clawed, blade nearly orbicular; legumes oblong, 
commonly straw-color, 7 to 10 mm. long; seeds 2 to 5, mostly 3.—Largely 

544. Lotus subpinnatus Lag.; a, habit 
x ; b, fl. x 1; c, fl. x 1. 

you Co., thence s. to Mendocino Co.; 
ticulata Drew.) 

confined to dry hillsides 100 to 2500 
ft.: Siskiyou Co.; Coast Ranges; 
Sierra Nevada foothills; Inyo Co.; 
Mohave Desert; thence e. to N. Mex. 
Apr.-July. (Hosackia brachycarpa 
Benth. Lotus trispermus Greene.) 

16. L. subpinnatus Lag. Fig. 544. 
Closely allied to no. 15, pubescence 
less marked, varying from pilose to 
nearly glabrous; legumes oblong to 
linear, 10 to 25 mm. long, 3 to 7- 
seeded.—Hillsides and plains 20 to 
2500 ft., throughout cismontane Cal., 
often growing with L. humistratus. 
Mar.-Oct. (Hosackia subpinnata T. & 
G. H. wrangeliana T. & G.) 

17. L. denticulatus (Drew) Greene. 
Stems erect, 2 to 5 dm. high; 
branches few and coarse; stems gla¬ 
brous or with scanty, appressed 
pubescence, sometimes glaucous ; 
leaves and calyces pilose, often den¬ 
ticulate; legumes 1 to 2 cm. long, 3 
to 4 mm. wide.—Butte Co. to Siski- 
. to B. C. May-Aug. (Hosackia den- 

III. Subgenus Acmispon.—Stipules gland-like; leaves with 3 leaflets, ter¬ 
minal leaflet petiolulate, oblong or elliptical, acute, the 2 lateral ones 
asymmetrically ovate, nearly sessile, borne near or at the base of 
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the leaf; flowers solitary, peduncled, bracteate; keel acutely beaked; 
legumes linear, abruptly short-beaked, dehiscent, not reflexed; 
annuals. 

18. L. americanus (Nutt.) Bisch. Spanish Clover, Stems erect or ascend¬ 
ing, 1.5 to 4.5 dm. high, well-branched; herbage silky-villous or pilose to 
nearly glabrous; vigorous branches sometimes bearing leaves with 4 or 5 
leaflets and tips of branches occasionally with leaves of but 1 leaflet; pe¬ 
duncles exceeding the leaves or shorter; calyx-teeth subulate-lanceolate; 
legumes 3 to 7-seeded.—Throughout Cal. but mostly in the cismontane region; 
ne. to Minn., se. to Tex. and Mex. May-Oct. (L. sericeus Pursh. Hosackia 
purshiana Bentli.) Var. minutifl6rus Ottley. Decumbent, less robust than 
the type, pilose to nearly glabrous; peduncles longer or shorter than the 
leaves; flowers 4 to 5 mm. long.—Apparently a reduced form of the species 
growing at high altitudes or under other unfavorable conditions. June-July. 
(Hosackia elata var. glabra Nutt. H. pilosa Nutt.) 

IV. Subgenus Syrmatium.—Stipules gland-like; flowers yellow, often marked 
with red, 3 to 12 mm. long, umbellate (umbels sometimes reduced to 
a single flower); legumes less than 2 cm. long, straight to arcuate, 
mostly attenuate into a long, incurved beak, indehiscent, reflexed; 
fruit deciduous at base of pedicel. 

A. Perennials. 

1. Herbage conspicuously pubescent; many branches arising from the 
root-crown. 

a. Umbels several to many-flowered, short-peduncled to sessile, bracteate; 
prostrate to decumbent (L. argopliyllus var. ornithopus erect). 

19. L. eriophorus Greene. Plants forming dense mats several dm. in diam¬ 
eter, covered with a gray or rusty-villous pubescence; leaves on the main 
branches often conspicuously larger than those on the secondary branches; 
leaflets 4 to 6, scattered, oblaneeolate or obovate, acute and apiculate; 
flowers 5 to 7 mm. long; calyx slightly more than one-half the length of 
the flower, its teeth approaching the length of the tube; legumes terete, 
arcuate, not keeled or only slightly so, abruptly beaked, usually 2-seeded.— 
Near the coast from Sonoma Co. to San Diego. Apr.-Oct. (Hosackia tomen- 
tosa H. & A.) Var. heermannii (D. & H.) Ottley. Pubescence thinner, stems 
often glabrate; flowers smaller, 3 to 5 mm. long; legumes mostly 1-seeded.— 
Santa Cruz Co. to San Diego Co.; San Bernardino and Riverside Cos. The 
typical condition of the variety appears in sandy washes at low altitudes. 
In the San Jacinto Mts. it closely resembles L. douglasii var. nevadensis but 
may be distinguished from it by the character of the pubescence. (Hosackia 
heermannii D. & H.) 

20. L. douglasii Greene. Pubescence of stems of short, appressed hairs, of 
leaves and calyces somewhat villous; stems with long internodes; leaflets 
4 or 5, oblaneeolate or obovate, mostly acute; flowers 10 to 12 mm. long; calyx- 
teeth equal in length to the tube; wings oblong, noticeably surpassing the 
keel; legumes canescent, arcuate, attenuately beaked, mostly clearly keeled, 
extending well beyond the calyx-teeth.—Hills and mountains, Sierra Co. to 
Siskiyou Co.; n. to Wash, and Ida. Reaches its typical condition north of 
the state. May-July. (Hosackia decumbens Benth.) Var. nevadensis (Wats.) 
Ottley. Often flowering the first season; pubescence always appressed; 
branches wiry; flowers 4 to 7 mm. long; calyx-teeth not more than half the 
length of the tube; wings equaling or exceeding the keel in length.—Moun¬ 
tains, 35D0 to 6500 ft.: Sierra Nevada, n. to Siskiyou Co. s. to mts. of S. Cal.; 
e. to Nev. (Hosackia decumbens var. nevadensis Wats.) Var. congestus 

Ottley. Villous character of the pubescence more marked; branches shorter 
than for the type, 15 to 25 cm. long; internodes short; umbels dense, con¬ 
fined to the tips of the branches; leaflets elliptical, acute at both ends.— 
Hill country of Lake, Humboldt, Trinity and Siskiyou Cos. May-July. (L. 
incanus Dougl.) 
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21. L. argophyllus (Gray) Greene. Silvery-tomentose, tomentum close, 
extending from apex to base of the long, slender, decumbent branches, 
longer, denser and more silky on the leaves and calyces; leaves 8 to 15 mm. 
long; leaflets 3 to 5, roundish obovate; umbels nearly sessile, dense, extend¬ 
ing back from the apex of the stem for some distance; bract of 1 leaflet, 
commonly present; flowers 8 to 10 mm. long; pedicels short, hidden by the 
pubescence; calyx-teetli obscured by the pubescence, about half the length 
of the tube; ovary with 2 to 4 ovules; legumes silky, slightly longer than 
the calyx, nearly straight, attenuately beaked, mostly clearly keeled, 1 (or 2)- 
seeded; seeds curved-oblong.—Foothills and plains, Monterey and Fresno 
Cos. to S. Cal. Mar.-July. (Hosackia argophylla Gray.) Yar. fremontii 

(Gray) Ottley. Leaves slightly longer than those of the type; leaflets broadly 
oblanceolate or obovate to elliptical, acute; umbels confined to the ends of 
the branches; calyx-teeth as long as the tube; blade of banner shorter than 
its claw.—Sierra Nevada from Placer Co. to Mariposa Co. Occasional. Mav- 
July. (Hosackia argophylla var. fremontii Gray.) Var. dec5rus (Jtn.) Ottley. 
Herbage glistening satiny-canescent throughout or only at tips of the 
branches; umbels peduncled; pedicels more evident than in the type.—Foot¬ 
hills and mts. of S. Cal. Apr.-July. (Hosackia argophylla var. decora Jtn.) 
Var. niveus (Greene) Ottley. Stems woody and stocky, characterized by 
short internodes; leaflets acute; calyx-teeth as long as the tube, extending 
beyond the corolla.—Santa Cruz and San Clemente Isis. (Syrmatium niveum 
Greene.) Var. ornIthopus (Greene) Ottley. Less pubescent than the species 
or the varieties, herbage somewhat silky, stems becoming glabrate; leaflets 
3 to 7, mostly 4 or 5, 6 to 12 mm. long, acute; umbels long-peduncled; legumes 
conspicuously exceeding the calyx, 2-seeded.—Santa Barbara Isis. Apr.- 
June. (Hosackia ornithopus Greene. H. venusta Eastw.) 

22. L. davidsdnii Greene. Closely resembling L. douglasii var. nevadensis 
and L. argophyllus var. decorus in habit and general appearance; herbage 
bluish-green or silvery; flowers 5 to 8 mm. long; calyx-teeth half as long as 
the tube or approaching it in length.—Pine belt of the mts. of S. Cal.; fre¬ 
quent. May-Aug. (L. sulpliureus Greene.) 

b. Umbels 1 to 3 (or 5)-flowered, sessile, 
bractless; prostrate to erect. 

23. L. leucophyllus Greene. Suffrutes- 
cent to slightly woody at base; leaflets 3, 

approximate, elliptical (or oblanceolate), 
acute; flowers 6 to 9 mm. long; calyx nearly 
half as long, teeth narrowly linear, about 
half as long as the tube; claws of the petals 
exserted; legumes silky-canescent, slender, 
much exceeding the calyx; seeds 2 to sev¬ 
eral. — Foothills and mountains, 1000 to 
6000 ft.: San Benito and Monterey Cos. to 
Inyo Co.; s. to Cajon Pass and San Gor- 
gonio Pass. Apr.-July. (Hosackia sericea 
Benth. H. procumbens Greene.) Var. jep- 

s6nii Ottley. Flowers 1 to 2 in an umbel, 9 

to 12 mm. long; calyx-teeth between 2 ami 
3 mm. long and more than half the length 
of the tube; claws of the petals scarcely 
exserted.—S. Sierra Nevada in Tulare and 
Kern Cos., 6000 to 6300 ft. July. 

2. Herbage not conspicuously pubescent, 
growing tips often appressed-pubescent; 
suffrutescent (L. junceus var. biolettii 
somewhat herbaceous). 

24. L. scoparius (Nutt.) Ottley. Beer- 

weed. Fig. 545. Suberect, bushy, 4 to 12 
dm. high, with long virgate greenish 

545. Lotus scoparius Ottley; a, fl. 
branchlet x V2 ; b, fl. x 2; c, 

pod x 2. 
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branches; stipular ridge prominent; leaflets 3 (4 or 5), oblong or oblanceolate 
(or oval), acute; umbels sessile or nearly so, extending back from apex of 
branches for many cm.; flowers 8 to 10 mm. long; legumes much surpassing 
the calyx, 1 or 2-seeded.—Hill country, 10 to 2500 ft.: Sierra Nevada foot¬ 
hills from Amador Co. to Kern Co.; Coast Ranges from Humboldt Co. to San 
Luis Obispo Co.; s. to coastal S. Cal.; abundant. Feb.-Oct. Plants having 
calyx-teeth triangular, with a prominent midvein ending in a subulate point, 
occur in San Diego Co. (Hosackia scoparia Nutt. L. glaber Greene. Syrma- 
tium glabrum Vog.) Var. veatchii (Greene) Ottley. Decumbent, more 
pubescent than the type; leaflets oblanceolate, obtuse; umbels nearly sessile; 
flowers 10 to 12 mm. long; calyx-teeth subulate-triangular; legumes 2-seeded. 
—San Miguel Isl.; s. to L. Cal. (Hosackia veatchii Greene. Syrmatium 
patens Greene.) Yar. dendroIdeus (Greene) Ottley. Erect, more woody than 
the species, 12 to 21 dm. high; umbels short-peduncled; flowers 10 to 12 
mm. long; legumes 2 or 3-seeded, longer than in the species.—Santa Cruz, 
Santa Rosa and Santa Catalina Isis. Jan.-Aug. (Syrmatium dendroideum 
Greene.) Yar. traskiae (Eastw.) Ottley. Erect; leaflets oblanceolate, obtuse; 
umbels pedunculate, with or without a 1-foliolate bract; calyx-teeth short, 
subulate-triangular; claws conspicuously exserted. — Santa Catalina Isl. 
(Syrmatium traskiae Eastw.) Var. brevialatus Ottley. Flowers 8 to 10 mm. 
long; banner short, keel extending noticeably beyond the upward curving 
wings.—S. Cal.; less abundant than the species. 

25. L. haydonii (Orcutt) Greene. Low, erect, thickly branched, with in¬ 
conspicuous leaves and flowers, the plant appearing little more than a mass 
of slender stiff greenish branches; leaves ternate; leaflets elliptical, obtuse, 
2.5 mm. or less long; flowers solitary or rarely in pairs, short-pedunculate, 5 
mm. or less long; legumes incurved, 1-seeded.—Stony slopes, w. border of 
the Colorado Desert; s. to L. Cal.; local. Apr. (Hosackia haydoni Orcutt. 
L. spencerae Mcbr.) 

26. L. benthamii Greene. Stems brownish, abundantly branched, occa¬ 
sionally forming masses 7.5 dm. high and 12 dm. in diameter; stipules promi¬ 
nent; leaflets 3 to 5, oblong or cuneate-oblanceolate; peduncles exceeding the 
leaves; bract of 1 or 2 leaflets, sometimes lacking; legumes falcate, the sub¬ 
ulate beak nearly as long as the body, 2-seeded.—Coastal: Sonoma Co.; San 
Mateo Co. to Santa Barbara Co. Apr.-Oct. (Hosackia cytisoides Benth.) 

27. L. junceus (Benth.) Greene. Stems brownish, low, erect to decumbent, 
much-branched, often two or three branches from a node; leaflets 3 to 5, 
rounded-oblanceolate; peduncles shorter or longer than the leaves; umbels 
mostly ebracteate; legumes short, terete and arcuate, 1-seeded.—Infrequent 
on dry hills and ridges, Mt. Tamalpais to San Luis Obispo. Apr.-July. 
(Hosackia juncea Benth.) Var. biolettii (Greene) Ottley. Prostrate to de¬ 
cumbent, with many branches arising from the crown of the root; stems 
more delicate and wiry than for the species; pubescence more abundant, of 
short appressed hairs; leaflets oblanceolate or obovate, obtuse or acute; 
peduncles 5 to 20 mm. long; bract of 1 leaflet.—Dry ridges and burned-over 
areas: Fort Bragg; Mt. Tamalpais. May-Oct. (L. biolettii Greene.) 

B. Annuals; prostrate with many branches arising from the crown 

of the root. 

28. L. nuttallianus Greene. Branches long and slender; young stems, 
leaves and calyces thinly hirsutulous, older stems glabrate; leaves 5 to 7- 
foliolate; leaflets cuneate-oblanceolate, acute or obtuse; peduncles exceeding 
the leaves; bract when present mostly of 1 leaflet; flowers 5 to 7 mm. long, 
the calyx less than half as long; calyx-teeth triangular, about Vs as long as 
the tube; legumes several times as long as the calyx, slender, arcuate, con¬ 
stricted between the two seeds.—Coastal: San Diego Co. to L. Cal.; local. 
Apr.-June. (Hosackia prostrata Nutt.) 

29. L. hamatus Greene. Fig. 546. Young stems, leaves and calyces ap- 
pressed-pubescent; leaflets 4 to 6, oblanceolate, often mucronate and cuneate; 
umbels sessile or nearly so, ebracteate; flowers 3 to 4.5 mm. long, the calyx 
half as long; shape of fruit as in the preceding species; pericarp with wavy 
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546. Lotus hamatus 
Greene; a, fl. branchlet 

x 1; b, pod x 2. 

v-shaped markings.—Occasional in sandy soils: Los 
Angeles, San Diego, San Bernardino, and Riverside 
Cos.; Santa Catalina Isl.j L. Cal. Mar.-June. 
(Hosackia micrantha Nutt, in part.) 

18. AMORPHA L. 

Deciduous shrubs with heavy-scented herbage. 
Leaves odd-pinnate, with caducous stipules and 
stipels, the leaflets dotted with translucent glands. 
Flowers small, violet or purple,, in long and narrow 
terminal spikes. Calyx obconic, 5-toothed, persis¬ 
tent. Petals wanting except the banner, this erect, 
clawed, folded around the stamens and style. Sta¬ 
mens monadelphous at the very base, otherwise dis¬ 
tinct, longer than the banner. Pod short, but ex¬ 
ceeding the calyx, 1 or 2-seeded, tardily dehiscent. 
(Greek amorplios, deformed, alluding to the corolla.) 

Branchlets and leaves without prickle-like glands; calyx-teeth 
very short, low-triangular.1. A. fruticosa. 

Branchlets and leaf-rachis with prickle-like glands; calyx- 
teeth acute-triangular or lanceolate, V2 to % as 
long as the tube.2. A. calif or nica. 

1. A. fruticosa L. False Indigo. Shrub 3 to 6 ft. 
high; herbage minutely pubescent; leaflets 11 to 15, 
ovate to oblong, % to 1% in. long, shortly petioled; 
stipules and bracts (as also in no. 2) linear-lance¬ 
olate, caducous; racemes 3 to 9 in. long; flowers 3 
lines long; calyx canescent, especially on the teeth, 
with many glands; banner dark purple, truncatish 
or notched; pod with conspicuous blister-like glands, 
4 lines long.—Along streams in the foothills and 

mts.: s. slope San Gabriel and San Bernardino mountains to San Diego Co., 
w. side Colorado Desert; e. to Mississippi Valley and Fla. (A. occidentalis 
Abrams.) 

2. A. calif ornica Nutt. Mock Locust. Fig. 547. Shrub 4 to 7 ft. high; 
herbage minutely pubescent; leaflets 11 to 27, oblong-elliptical, mucronulate 
at the retuse apex, shortly petioled, 7 to 12 lines long; rachis with prickle¬ 
like glands scattered among the sessile ones, the prickles often more or less 
deciduous late in the season; racemes 2 to in. long; flowers as in no. 1 
except that the calyx has longer teeth; pod 21/2 lines long, with many 
low circular glands which are depressed or somewhat excavated in the center. 
—Wooded canons, 500 to 3000 ft.; Marin 
Co. to San Luis Obispo and Mt. Pinos; s. 
to the San Bernardino and Santa Ana 
mountains. (A. liispidula Greene.) Var. 
napensis Jepson n. var. Subglabrous; 
glands on the rachis none; racemes 1 
to l1/^ in. long; calyx nearly glabrous 
and glandless, its teeth minute.—Howell 
Mt., Napa Range (Jepson, type). 

19. PAROSELA Cav. Dalea 

Herbs, small shrubs or small trees. 
Herbage glandular-punctate. Leaves 
unequally pinnate or simple; stipules 
small, subulate; leaflets small, entire. 
Flowers in terminal spikes or racemes. 
Calyx with 5 nearly equal teeth or lobes, 
persistent. Banner cordate or auricu- 
late, inserted opposite the cleft stamen- 
tube. Stamens monadelphous. Pod ovate, A_. . ,T 

n . J , . , ’ 547. Amorpha cahformca Nutt.; a, fl. 
compressed, usually mdehiscent, more branchlet x y4 ; b, fl. x 3 V2 ; c, pod x 3% 
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or less included in the calyx, 1 to 2-seeded. Seeds reniform. (Anagram of 
Psoralea.) 

Shrubs, often very low; calyx-tube with a short turbinate base, the petals and stamens 
inserted at the summit of the turbinate portion; wing and keel petals with free 
claws or at least adnate only to very base of stamen-tube. 

Leaves simple. 
Stems white-pubescent, very spinose; calyx white-pubescent; ovules 4 to 6. 

1. P. spinosa. 
Stems bright green, somewhat spinose; calyx yellowish, nearly glabrous; ovules 2. 

2. P. schottii. 
Leaves pinnate, the terminal leaflet often longer than the lateral. 

Corolla large, glabrous, exceeding calyx; leaflets more or less decurrent on 
rachis; petioles rather long (often as long as rachis and terminal leaf¬ 
let) ; flowers in racemes. 

Leaflets more or less decurrent on rachis, mostly ovate or oblong. 
Banner rounded at summit or scarcely emarginate. . .3. P. arborescens. 
Banner obcordate.4. P. californica. 

Leaflets mostly distinct from rachis, narrowly linear or oblong. 
5. P. fremontii. 

Corolla small, more or less pubescent, little exceeding calyx; leaflets distinct from 
rachis; petioles very short; flowers in very dense spikes. 

Leaflets 3 to 7, rather large, the terminal conspicuously longer; calyx 
densely hairy.6. P. emoryi. 

Leaflets 7 to 13, minute, subequal.7. P. polyadenia. 
Herbs, sometimes a little woody at base; petals and stamens inserted at base of calyx- 

tube, the claws of the wing and keel petals adnate to stamen-tube for about half 
their length. 

Flowers in loose spike-like racemes; calyx less than half length of corolla. 
8. P. parryi. 

Flowers in heads; calyx exceeding corolla.9. P. mollis. 

1. P. spinosa (Gray) Hel. Smoke Tree. Fig. 548. Very spinose and 
nearly leafless ash-gray low shrub 
or small tree, 4 to 25 ft. high; 
branchlets numerous, reduced to 
slender spines 1 to 1% (or 3) in. 
long; leaves few, simple, cuneate- 
or linear-oblong, nearly sessile, % to 
1 in. long, marked with a few large 
glands and persisting only a few 
weeks; spike % to 1 in. long; calyx- 
tube marked by a row of glands; 
corolla violet-purple, 4 to 5 lines 
long; ovules 4 to 6.—Common in 
washes, Colorado Desert; Ariz. to 
L. Cal. and Sonora. (Dalea spinosa 
Gray.) 

2. P. schottii (Torr.) Hel. 
Shrubby slender somewhat spinose 
bush 3 to 8 ft. high; herbage bright 
green and nearly glabrous, or the 
young parts canescent; glandular 
dots dark, but the branches nearly 
glandless; leaves simple, linear, % 
to 1% in. long; flowers blue in 
loose racemes 1 to 4 in. long; calyx 
yellowish, 2y2 to 3 lines long, ob¬ 
scurely glandular, its teeth low-triangular or shortly acute, ciliate-margined; 
corolla 4 to 5 lines long; banner obcordate; wings broadly oblong; keel-petals 
semi-orbicular with a strong auricular lobe at base; ovary and style pubes¬ 
cent; ovules 2, collateral; pods obliquely elliptic, 4 to 6 lines long, con¬ 
spicuously marked with red glands, containing a single large seed.—Dry 
gravelly mesas, Colorado Desert; s. to L. Cal. (Dalea schottii Torr.) 

548. Parosela spinosa Hel.; a, fl. branch- 
let x % ; b, fl. x 2; c, banner x 2; d, pod x 2. 

3. P. arborescens (Torr.) Hel. Mohave Dalea. Eather spiny shrub with 
somewhat slender branches, 2 to 3 ft. high; herbage white-tomentose (event¬ 
ually quite glabrous), the upper portion of the branches with scattered short 
bristle-like yellow glands; leaves % to 1% in. long, pinnately divided into 
5 (3 or 7) obovate mostly subequal leaflets 3 to 4 (or 6) lines long; racemes 
1% to 2 in. long; calyx 3 lines long, its lower teeth recurving, oblong-lance- 
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olate or lanceolate-subulate, nearly as long as tube; fruiting calyx 5 lines 
long; corolla blue, 4 to 5 lines long; banner obovate; ovary and lower part 
of style densely white-hairy with ascending hairs; ovules 2, superposed.— 
Mohave Desert. (Dalea arborescens Torr. P. neglecta Parish.) 

4. P. californica (Wats.) Vail. California Dalea. Eough bush 1 to 2 (or 
6) ft. high; young parts canescent, sparingly glandular, eventually more or 
less glabrous; branchlets eventually rigid, spinose; leaves 7 to 10 lines long, 
pinnately divided into 5 (rarely 3 or 7) oblong entire leaflets decurrent on 
rachis, 1 to 5 lines long, or the terminal leaflet sometimes notched or un¬ 
equally 2-cleft or sometimes excessively developed and the 2 lateral leaflets 
reduced or none; racemes 2 to 3 in. long; calyx canescent, 2y2 to 3 lines long, 
its lower teeth subulate, rather shorter than tube; corolla purple, 4 to 5 lines 
long; banner with a v-shaped notch; upper part of ovary and style (except 
tip) white-hispidulose.—San Jacinto Valley; desert slopes of the San Ber¬ 
nardino and San Jacinto mountains; e. to southern Utah. Very near P. 
fremontii. (Dalea californica Wats.) 

5. P. fremontii (Torr.) Vail. Fremont Dalea. Shrub 1 to 3 ft. high; 
nearly glabrous or the leaves thinly canescent; leaves pinnate; leaflets 3 to 5, 
narrowly oblong, 3 lines long, mostly distinct from rachis; racemes loose, 3 
to 5 in. long; calyx 3 lines long, finely pubescent outside and inside, its lower 
teeth subulate, as long as tube; corolla purple, 5 lines long; banner orbicular, 
notched at apex; lower portion of style and margins of ovary white-hairy 
with close ascending hairs; ovules 2, sub-collateral.—S. Nev. (Dalea fre¬ 
montii Torr. P. wheeleri Vail.) Var. saundersii Mcbr. Leaves soon bright 
green, glandular-dotted; leaflets 3 to 7 (or 9), ovate-oblong, 3 to 4 (or 6) 
lines long; calyx brownish, nearly or quite glabrous outside, hairy inside.— 
Desert slopes and mesas, 2000 to 6000 ft.: Mohave Desert; Mono Co. (Dalea 
saundersii Parish.) Var. johnsonii Jepson n. comb. More leafy; sparingly 
glandular; leaflets narrowly linear or linear-lanceolate, 3 to 10 lines long, the 
terminal commonly longer than the lateral; calyx often glabrous or less 

pubescent outside, hairy inside or 
with a tuft of hairs at the sinuses.— 
Desert slopes and mesas, Cottonwood 
Mts. and Ord Mt.; e. through south¬ 
ern Nev. to n. Ariz. and sw. Utah. 
(Dalea johnsonii Wats.) 

6. P. emoryi (Gray.) Hel. Densely 
and divaricately branched shrub 1 to 
4 ft. high, white with a close felt¬ 
like tomentum, commonly sprinkled 
with red glands; leaves % to 1*4 in. 
long, pinnate with 5 to 7 obovate 
leaflets, sometimes 3 or reduced to 1; 
leaflets 2 to 6 lines long, or the ter¬ 
minal leaflet much longer, commonly 
longer than the lateral; spikes very 
dense, capitate to oblong, % to % 
in. long; calyx 2% to 3 lines long, 10- 
ribbed, rusty-pubescent, with subu¬ 
late teeth as long as tube; corolla 
purple, 3 lines long; banner orbicular, 
cordate at base, the midrib very 
hairy on back; keel hairy on under 
side; style (except tip) and ovary 
(except base) densely short-hairy 
when young; ovules 2, collateral.— 
Colorado Desert; Ariz. to Sonora and 
L. Cal. (Dalea emoryi Gray.) 

549. Parosela polyadenia Hel.; a, fl. branch- CAl' POlyadtola (Torr.) Hel. Fig. 
let X % : b, fl. X 2V2 ; c, pod x 2%. 549. Stout somewhat spinose very 
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divaricately branched shrub 1 to 2 (or 5) ft. high; branches and leaves 
densely canescent, thickly sprinkled with yellowish saucer-shaped glands; 
leaves pinnate, 3 to 8 lines long, the petioles short or almost none; leaflets 
7 to 9 (or 13), obovate, notched at apex, 1 line long; racemes dense, 4 to 7 
lines long; calyx 2 lines long, hairy (especially on the teeth) and with 
prominent red glands between the strong callus-ribs of the tube, the teeth 
lanceolate or subulate, almost equaling or longer than the tube; corolla 
pinkish or violet, 3 lines long; banner roundish to oblong-elliptic; ovary 
glabrous except the hairy summit; ovules 2, collateral; style hairy with 
spreading hairs; seed 1.—Desert region from Owens Valley n. to Nev. (Dalea 
polyadenia Torr.) Var. subnuda Parish. Calyx-tube nearly or quite glabrous.— 
Inyo and Mono Cos. (Dalea polyadenia var. subnuda Wats.) 

8. P. parryi (T. & G.) Hel. Parry Dalea. Stems slender, diffusely spread¬ 
ing, 1 to 2 ft. long; herbage puberulent or glabrate; leaflets 6 to 10 pairs, 
obovate or oblong, emarginate or obtuse, % to 2% lines long, with distinct 
petiolules; flowers 3 to 4 lines long, purple, in loose spikes; calyx turbinate, 
strongly ribbed, somewhat silky-canescent, its teeth ovate, acute, equaling 
or shorter than tube; banner % and wings % as long as keel; banner cor- 
dately reniform and with a short sharp point at apex, the center whitish 
and with translucent gland-dots, the purple sides turned in so as almost to 
make a sac; ovules 2; “pod smooth.’’—Mts. between the Mohave and Colo¬ 
rado deserts; Ariz. to L. Cal. (Dalea parryi T. & G.) 

9. P. mollis (Benth.) Hel. Stems many from the base, 6 to 10 in. long; 
herbage hairy-pubescent, dotted with black saucer-shaped glands, the leaves 
under a lens sometimes suggesting domino pieces; leaves % to 1 in. long, 
with 4 to 6 pairs of leaflets; leaflets obcordate to obovate or oblong, l1/^ to 
3 lines long; spikes very dense, 1 to 1% in. long; calyx concealed by the 
dense clothing of hairs, 3 to 4 lines long; corolla pinkish, shorter than or 
little exceeding the subulate plumose calyx-teeth; banner reniform, hardly 
half length of the keel; keel very broad and blunt at tip; wings shorter than 
keel, notched at apex.—Colorado and Mohave deserts; Panamint Range; 
e. to Nev. (Dalea mollis Benth.) 

20. PSORALEA L. 

Ours perennial herbs. Herbage heavy-scented, punctate with dark dots. 
Leaves 3 or 5-foliolate; stipules free from the petiole. Flowers purple or 
whitish in spikes or racemes. Calyx 5-cleft. Keel broad, obtuse, joined to 
the wings. Stamens monadelphous or diadelphous; anthers uniform. Pod 
seldom exceeding the calyx, 1-seeded, indehiscent. (Greek psoraleos, scurfy or 
rough, the glands wart-like in some species.) 

A. Plants from rootstocks; leaves pinnate with 3 leaflets; pod indehiscent, the 
beak short or none. 

Stems prostrate; leaves and peduncles erect; flowers spicate; stamens diadelphous. 
1. P. orbicularis. 

Stems erect. 
Flowers in spikes, purple. 

Stamens monadelphous; peduncles shorter than the leaves.2. P. strobilina 
Tenth stamen nearly free; peduncles exceeding the leaves; bracts soon deciduous 

Bracts shorter than the flowers; calyx-teeth a little longer than the corolla. . 
3. P. macrostachya 

Bracts as long as or longer than the flowers; calyx-teeth a little shorter than 
the corolla.4. P. douglasii. 

Flowers in racemes, whitish; stamens monadelphoiis. 
Leaflets broadly ovate; calyx-teeth % to 1 line long.5. P. physodes. 
Leaflets lanceolate-ovate; calyx-teeth 1 to 2 lines long.6. P. rigida. 

B. Plants from stout thick roots; leaves palmate with 5 or 6 leaflets; pod circumscissile or 
bursting irregularly, the beak long. 

Pedicels slender, 2 lines long; calyx-lobes nearly regular.7. P. californica. 
Pedicels less than 1 line long or none; calyx-lobes markedly irregular.8. P. castorea. 

1. P. orbicularis Lindl. Stems creeping and rooting, the long-petioled 
leaves and peduncles erect; peduncles 10 to 24 in. long; herbage finely pubes¬ 
cent, the inflorescence densely whitish-villous; leaflets 2y2 to 3^4 in. long, 
the lateral pair broadly obovate, the terminal one more nearly orbicular; 
petioles 6 to 21 in. long; spikes 3 to 10 in. long; flowers 6 to 8 lines long; 



560 LEGUMINOSAE 

calyx with stipitate glands scattered among the hairs, cleft almost to the 
base, the lowest tooth as long as the purplish corolla; pods ovate, acute, 3 
lines long.—Grassy vales, meadows or creek bottoms, 500 to 4000 ft.: coastal 
S. Cal. and n. in the Coast Ranges to Siskiyou Co., thence s. in the Sierra 
Nevada to Mariposa Co. 

2. P. strobilina H. & A. Stems erect, 2 to 3 ft. high; herbage villous or 
pubescent throughout, the upper surface of the leaves subglabrous; stems, 
peduncles and petioles rather densely sprinkled with tack-shaped glands; 
inflorescence villous; leaflets orbicular to rhombic-ovate, 1% to 2% in. long; 
stipules membranous, narrowly ovate, acuminate, about 5 lines long; pe¬ 
duncles shorter than the leaves; spikes short-oblong, 1 to 2 in. long; bracts 
membranous, broadly ovate, abruptly acuminate, 7 to 9 lines long, deciduous; 
calyx 6 to 9 lines long, the lower tooth much the longest and equaling the 
purple corolla; ovary pubescent.—Hill country from Contra Costa Co. to 
Santa Cruz Co.: Saratoga; Los Gatos; Little Arthur Creek, Gilroy. 

3. P. macrostachya DC. Leather Root. Stems erect, 4 to 10 ft. high; 
herbage variable, nearly glabrous, villous-pubescent or tomentose; leaflets 
rhombic-ovate, sometimes ovate-lanceolate, 1 to 3 in. long; peduncles com¬ 
monly much exceeding the leaves; spikes broadly cylindrical, silky-villous 
with white hairs, mostly 9 to 10 lines broad; calyx 3 to 5 lines long, the lower 
tooth a little the longest, exceeding or equaling the petals, the 4 upper teeth 
short, broadly lanceolate; corolla purple, the lower portion of banner dull 
greenish; pods hairy, ovate-oblong, acute, flattened, 3 to 4 lines long.— 
Along rivers and larger streams in the valleys, following the canon bottoms 
in the mountains, and common in the salt marshes, always in the richest 
soils, 5 to 3000 ft., cismontane Cal. Our most common and widely distrib¬ 
uted species of the genus. The roots furnished to the Pomos and other native 
tribes a very tough fibre. 

4. P. douglasii Greene. Habit of no. 3, but more slender; subglabrous, the 
petioles and sometimes the stems 
rhombic-ovate, 1% to 2y2 in. long 

550. Psoralea physodes Dougl.; a, fl. 
branchlet x V2 ; b, fl. x 1; c, pod x 2. 

with elevated dot-like glands; leaflets 
; spikes mostly narrower (7 to 8 lines 

broad) than in no. 3, 2 to 3 in. long,, 
on slender peduncles 3 to 5^2 in. long; 
bracts deltoid and long-acuminate, 
caducous; rachis and calyces densely 
short-villous, the hairs commonly 
blackish, the segments of the latter 
just shorter than the violet corolla.— 
San Luis Obispo Co. to the Santa Cruz 
Mts. and Marin Co.; uncommon. Aug.- 
Sept. 

5. P. physddes Dougl. California 

Tea. Fig. 550. Stems erect, 10 to 23 
in. high; herbage nearly glabrous; 
leaflets ovate, varying to orbicular, 
mostly acute, 1 to 1% in. long; pe¬ 
duncles mostly shorter than the leaves; 
racemes dense, % to 1 in. long, about 
as broad, the bracts small; calyx cup- 
shaped, covered with glands which sug¬ 
gest low volcanic craters, and slightly 
villous with usually dark hairs, about 
% as long as the corolla, at length 
much enlarged and inflated; calyx- 
teeth very short and subequal; corolla 
5 to 6 lines long; petals greenish- 
white, the keel purple-tipped; pods 
suborbicular, compressed, 3 lines long. 
—Common in open spots on bushy or 
wooded slopes of the higher hills or 
mountains: San Gabriel and Santa 



PEA FAMILY 561 

Monica mountains to Monterey, Mt. Diablo, Marin Co., Napa Eange, Yaca 
Mts. and Siskiyou Co.; n. to B. C. Apr.-June. The herbage when dried 
makes a pleasant tea and was used as such by early Californians. 

6. P. rigida Parish. Similar to no. 5; stems erect, 2 to 2y2 ft. high; 
herbage and inflorescence with a minute scattered pubescence; leaflets 
mostly ovate-lanceolate, 1% to 3 in. long; racemes 1 to 1% in. long; calyx 
at first black-pubescent, less conspicuously glandular than in no. 5; calyx- 
teeth 1 to 2 lines long.—San Diego Co.: Oak Grove; Cuyamaca Mts. 

7. P. californica Wats. Stems 5 to 8 in. high, tufted on the often branched 
root-crown; pubescence silky and appressed; leaves palmately compound; 
leaflets 5 or 6, orbicular-obovate, cuneate at base, Yj to 1 (or 1 y2) in. long; 
stipules scarious, lanceolate; racemes very much shorter than the leaves, 
dense, % to 1 in. long, on short peduncles; calyx silky-villous, 6 lines long, 
the linear-acuminate lobes a little shorter than the petals; pods oblong, nar¬ 
rowed to a lanceolate beak, thin-walled, villous; seed dark brown, 2 lines 
long or more.—Mountain slopes and summits, 1500 to 5300 ft.: inner Coast 
Ranges from Glenn Co. to Mt. Diablo and Mt. Pinos; s. Sierra Nevada 
(Bodfish; Kernville); Santa Barbara Co.; San Bernardino Mts.; L. Cal.; 
widely distributed but a rare plant. May-July. 

8. P. castorea Wats. Stems ascending, 3 to 8 in. high; herbage white- 
pubescent; leaflets obovate-rhomboid, obtuse, % to 1% in. long; racemes 
oblong, 1 to 1% in. long; bracts palmately 3-lobed; flowers 4 lines long; lower 
calyx-lobes elliptic, the others subulate, a little shorter than the corolla.— 
Sandy places, Daggett, Mohave Desert. 

21. GLYCYRRHiZA L. Liquorice 

Perennial herbs with glandular-viscid herbage. Leaves odd-pmnate, gland¬ 
ular-dotted. Flowers yellowish-white, in axillary peduncled spikes. Calyx 5- 
cleft, with the 2 upper lobes shorter or partly united. Stamens mainly diadel- 
phous, the alternate anthers smaller. Ovary 2 to many-ovuled; style short 
and rigid, curved at the tip. Pod bur-like, densely beset with hooked prickles, 
in ours oblong, few-seeded, indehiscent. (Greek glukus, sweet, and rhiza, 
root.) 

1. G. lepidota (Nutt.) Pursh. 
Fig. 551. Stems erect, 2 ft. high; 
herbage viscid-puberulent and 
sometimes with minute scales; leaf¬ 
lets 11 to 15, oblong- to ovate- 
lanceolate, 1 to l1/* in. long; stip¬ 
ules linear-subulate, spikes broadly 
oblong, 1 to 1% in. long; peduncles 
shorter than the leaves, % to 3 in. 
long, with spreading glandular 
hairs; calyx very glandular; pod % 
to % in. long, reddish brown, 2 to 
6-seeded.—Rich soil of low or moist 
lands in the valleys or on the 
plains, 20 to 4000 ft., throughout 
Cal.; n. to B. C. June. 

22. KENTROPHYTA Nutt. 

Low tufted perennials with fine 
silky appressed pubescence and 
persistent odd-pinnate leaves. 
Low^er stipules scarious, united on 
the side of stem opposite the leaf; 
upper stipules and leaflets rigid 
and awn-pointed. Peduncles axil¬ 
lary, bearing 1 to 3 small flowers. 
Calyx 5-cleft. Pod 1-celled, 1 to 2- 
seeded, included in the calyx. Sta- 

551. Glycyrrhiza lepidota Pursh; a, fl. branch- 
let x V2 ; b, cluster of pods x V2 c, pod x 1 
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mens diadelphous (9 and 1). Seeds 
large for the size of the pod. (Greek 
kentron, spur or prickle, and phytum, 
plant.) 

1. K. montana Nutt. Fig. 552. Stem 
rigid, 2 to 3 in. high; leaves crowded, 
the 5 to 7 leaflets subulate, spine- 
tipped, 2 to 5 lines long, divaricate in 
age; peduncles hardly over 1 line long; 
calyx-teeth subulate-setaceous, much 
longer than the campanulate tube; 
corolla whitish or purplish-tinged, 2 
lines long; pods ovate, acuminate, 3 
lines long. — Alpine crests on either 
side of the Owens Valley trough, 
11,300 to 13,000 ft. (Mt. Dana; Mt. 
Warren; White Mts.). July. 

23. ASTRAGALUS L. Rattle-weed. 

Loco-weed 

Herbs with odd-pinnate leaves and 
persistent stipules. Flowers purple, 
pale yellow or white, in spikes, racemes 
or heads. Racemes mostly spike-like, 
either the pedicels very short or the 
flowers crowded. Calyx 5-toothed. 

Corolla usually long and narrow; keel mostly obtuse. Stamens diadelphous 
(9 and 1). Pod turgid, or inflated and bladder-like, sometimes not inflated, 
1-celled or partly or completely 2-celled by the intrusion of one or both 
sutures, tardily dehiscent, 2 to many-seeded. Seeds small, usually reniform 
on slender funiculi. (Ancient Greek name for some leguminous plant.) 

I. Pods strongly inflated. 

552. Kentrophyta montana Nutt.; a, habit 
x 

d, pod x 3 
x/z ; b, leaf with stipules x 1V2 ; c, fl. x 3; 

A. Pods 1-celled (seed-bearing suture sometimes slightly intruded), 

1. Pods stipitate. 

Stipe not more than twice as long as calyx. 
Stems low and tufted. 

Perennials. 
Pods obovate, balloon-shaped, much rounded or obtuse at apex; leaves com¬ 

monly grayish-puberulent; n. Sierra Nevada; Yollo Bolly Mts.; 
White Mts.1. A. hooJcerianus. 

Pods broadly spindle-shaped; leaves essentially glabrous; White Mts. 
2. A. oophorus. 

Annual; pods broadly ovate, acute; Providence Mts.3. A. deserticola. 
Stems 1 to 3 ft. high, not tufted; perennials; inner South Coast Ranges. 

Pod acuminate at base and at apex; calyx-tube cylindric.4. A. oxyphysus. 
Pod acute at base and at apex; calyx-tube campanulate.5. A. curtipes. 

Stipe more than twice as long as calyx; perennial.6. A. leucophyllus. 

2. Pods not stipitate. 

Perennials. 
Pods glabrous or sparsely pubescent. 

Seed-bearing suture somewhat intruded; stipules distinct. 
Pods 5 to 8 lines long; w. side Colorado Desert.7. A. vaseyi. 
Pods 1 to 1% in. long. 

Pods oblong-ovate, abruptly acute at apex, 1 to 1% in. long; mostly 
South Coast Ranges and S. Cal.8. A. douglasii. 

Pods ovoid, gradually acute at apex, barely 1 in. long; S. Cal. 
9. A. oocarpus. 

Seed-bearing suture not intruded. 
Stipules meeting or united on opposite side of stem from leaf; leaflets 

crowded; coastal from San Francisco s.10. A. menziesii. 
Stipules distinct; leaflets not crowded; Colorado Desert.11. A. preussii. 

Pods rather densely pubescent. 
Stems 1 to 4 ft. long; leaves 3 to 5 in. long. 

Pods oblong, 1 in. long; Monterey and San Luis Obispo Cos. 
12. A. macrodon. 

Pods ovate, % in. long; in or near Mohave Desert.13. A. hornii. 
Stems 3 to 8 in. long; leaves % to 1 in. long; ne. Cal.14. A. pulsiferae 
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Annuals; pods densely hoary-pubescent; Colorado Desert. 
Pods narrowly ovate, 2x/2 lines wide; branches ascending.15. A. aridus. 
Pods broadly ovate, 4x/2 lines wide; branches spreading from base. .16. A. sabulonum. 

B. Pods wholly or incompletely 2-celled. 

Flowers racemose; plants 4 in. high or more. 
Pods not stout-beaked, ovate. 

Pods stipitate, glabrous; Sierra Nevada.17. A. bolanderi. 
Pods not stipitate. 

Pods hoary with soft dense pubescence; annual or biennial; deserts and 
desert ranges.18. A. coulteri. 

Pods not hoary, rather sparsely pubescent; perennial; Lassen Co. and n.. . 
19. A. lentiginosus. 

Pods stout-beaked, globose, sessile; perennial; mts. of Tulare Co.20. A. kernensis. 
Flowers in small heads; plants 2 to 3 in. high; pod incompletely 2-celled, sessile; peren¬ 

nial; high Sierra Nevada.21. A. platytropis. 

II. Pods not strongly inflated. 

A. Perennials (except no. 22 a biennial). 

1. Dorsal and ventral sutures both externally prominent, forming a thick cord-like ridge; 
pods coriaceous, strongly rugulose. 

Pods hoary-pubescent, thin-walled, non-stipitate; biennials.22. A. mohavensis. 
Pods glabrous, fleshy-coriaceous; perennials. 

Pods not stipitate; leaflets 5 or 7, linear, remote.23. A. shockleyi. 
Pods stipitate; leaflets mostly 11 to 21. 

Stipe not longer than calyx; pod linear-oblong, curved; leaflets narrowly linear; 
Kern Co. region.24. A. pachypus. 

Stipe mostly longer than calyx; pod elliptic, straight, very turgid; leaflets oblong; 
Siskiyou Co.25. A. pacificus. 

2. Dorsal suture not prominent and not cord-like externally (except in A. bicristatus), in 
2-celled pods often inturned and forming a groove; pods not strongly rugulose. 

Pods 1-celled 
Pods glabrous, subglabrate or at least not long hairy. 

Pods strongly obcompressed. 
Pods stipitate, strongly cristate fore and aft by the prominent sutures. 

26. A. bicristatus. 
Pods not stipitate, not cristate fore and aft. 

Leaflets obovate, 1% to 5 lines long; pods % to 1% in. long. 
27. A. iodanthus. 

Leaflets linear, 6 to 11 lines long; pods 1 to 1 XA in. long. .28. A. casei. 
Pods not obcompressed. 

Pods stipitate. 
Pods subcylindric. 

Pods more or less curved, % to 1 in. long; Alpine Co. to Plumas 
Co.29. A. gibbsii. 

Pods straight, 1 to 1% in. long; Siskiyou Co.. .30. A. californicus. 
Pods strongly flattened laterally (except one form in A. trichopodus). 

Leaflets narrowly linear; pods linear-oblong; Siskiyou Co. to 
Lassen Co.; inner ranges, S. Cal.31. A. filipes. 

Leaflets oblong; pods narrowly elliptic or linear-oblong, or mostly 
narrowed from above the middle toward the base (ob- 
lanceolate) ; coastal S. Cal.32. A. trichopodus. 

Pods not stipitate, ovate; coastal.33. A. pycnostachyus. 
Pods densely covered with long hairs, sessile. 

Flowers white or blue and white, not over 1 in. long; pods curved-oblong or 
-ovate; peduncles shorter than the leaves.34. A. purshii. 

Flowers crimson, 1*4 to iy2 in. long; pods curved-broad-oblong; peduncles equal¬ 
ing or surpassing the leaves.35. A. coccineus. 

Pods wholly or incompletely 2-celled. 
Pods over y2 in. long (sometimes less-in no. 42). 

Mature pods strongly obcompressed, sessile. 
Plant tufted; pods densely woolly, moderately curved, % to 1 in. long; mts. 

of S. Cal.36. A. inflexus. 
Plant not tufted; pods pubescent, strongly curved, 1 to 2 y2 in. long; Mohave 

and Inyo Co. deserts.37. A. layneae. 
Mature pods not obcompressed. 

Pods not stipitate. 
Pods 3-angled or triquetrous; deserts.38. A. tricarinatus. 
Pods compressed or cylindric. 

Herbage and pods strongly villous; pods reflexed or spreading; e. 
side Sierra Nevada.39. A. malacus. 

Herbage and pods not villous. 
Stems not cespitose, % to 1 ft. high; pods reflexed or spread¬ 

ing; leaflets 17 to 25; cent. Sierra Nevada foothills. . 
40. A. congdonii. 

Stems cespitose, not over 6 in. high; pods erect or ascending; 
leaflets not over 13. 

Peduncles equaling or shorter than the leaves; flowers 
yellowish; Modoc Co.41. A. obscurus. 
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Peduncles longer than the leaves; flowers purple-tipped; 
Inyo Range.42. A. calycosus. 

Pods stipitate. 
Herbage glabrous or nearly so; stipe of pod scarcely longer than calyx- 

tube; Humboldt Co.43. A. sylvaticus. 
Herbage appressed-pubescent; stipe of pod equaling or exceeding calyx- 

teeth; Santa Barbara Isis.44. A. nevinii. 
Pods not more than Vz in. long (sometimes longer in A. andersonii), non-stipitate. 

Flowers in capitate clusters or in racemes not 1 in. long. 
Pod not over 2 to 3 lines long; flowers commonly many; Sierra Co. to 

Placer Co. 
Stems slender, % to 2 ft. long; herbage green, thinly strigulose, the 

calyces not white-woolly.45. A. lemmonii. 
Stems stout, 2 to 4 in. long; herbage white with dense silky pubescence, 

the calyces white-woolly.46. A. austinae. 
Pod 5 to 6 lines long; flowers few; stems slender, not over V2 ft. long; Death 

Valley region.47. A. atratus. 
Flowers in racemes or spikes IV2 in. long or more. 

Pods erect, very finely pubescent; calyx-teeth short and broad; Mono Co. to 
Modoc Co.48. A. mortonii. 

Pods spreading or reflexed. 
Pods densely tomentose; calyx-teeth setaceous, at least as long as the 

tube. 
Stems V2 to 1 ft. high; pods incurved; Sierra Nevada. 

49. A. andersonii. 
Stems 3 to 4 ft. high; pods nearly straight; Los Angeles Co. 

50. A. brauntonii. 
Pods glabrous; calyx-teeth subulate, about as long as the tube; Lake 

and Napa Cos.51. A. clevelandii. 

B. Annuals; pods not stipitate. 

1. Pods elliptic-ovate or ovate, 2-seeded, strongly wrinkled or ridged transversely; flowers 
in short racemes or spikes. 

Pod erect, little exserted from the calyx. 
Pod deeply 2-lobed lengthwise; mostly cismontane species.52. A. didyynocarpus. 
Pod creased dorsally but not 2-lobed; mostly desert species.53. A. dispermus. 

Pod deflexed, well-exserted from the calyx.54. A. nigrescens. 

2. Pods linear or nearly so (oblong-ovate in no. 57), several to many-seeded, not 
wrinkled transversely. 

Flowers in racemes; pods curved, grooved dorsally; plants silvery or hoary-pubescent; 
deserts. 

Pods linear, compressed, 2-celled.55. A. albens. 
Pods lanceolate, strongly thickened and somewhat obcompressed, incompletely 2-celled. 

56. A. agninus. 
Flowers commonly in small head-like clusters at the ends of the peduncles; plants green or 

at least not strongly hoary-pubescent. 
Pods not laterally compressed, completely or almost completely 2-celled. 

Pods oblong-ovate, straight, silvery-pubescent; style in fruit stout, straight, as 
long as body of pod.57. A. breweri. 

Pods cylindric or teretish, curved, green; style in fruit short, curved or hooked, 
\ to rtr as long as body of pod. 

Pods grooved on back, not stipe-like at base.58. A. tener. 
Pods not grooved on back, drawn down to a stipe-like base, attenuate at 

apex.59. A. clarianus. 
Pods laterally compressed, incompletely 2-celled, grooved dorsally. 

Pods linear-attenuate, straight or nearly so, 2 in. long; North Coast Ranges. . . . 
60. A. rattanii. 

Pods linear, % in. long, curved; desert. 
Keel obtuse or acute, not prolonged at apex.61. A. nuttallianus. 
Keel prolonged at apex into an acute beak.62. A. acutirostris. 

1. A. hookerianus Gray. Balloon Plant. Stems tufted, 3 to 9 (or 12) in. 

high, from a woody base; leaves % to l1/* in- long, puberulent, often grayish; 

leaflets 13 to 19, discrete, often crowded, linear to linear-oblong, 3 to 5 (or 7) 

lines long; flowers whitish or violet, 4 lines long, very short-pediceled in a' 

capitate moderately dense raceme which elongates somewhat in fruit; calyx- 

teeth subulate, % as long as the campanulate tube; pods strongly inflated, 

obovate, rounded at apex or very obtuse (balloon-shaped), 1-celled, 1 to 2 

in. long, glabrous or scantily puberulent, about 10-seeded, the stipe longer 

than the calyx.—Montane: e. side of the Sierra Nevada from Mono Co. to 

Modoc Co.; White Mts.; Yollo Bolly Mts.; w. Nev. to Ore. Var. whitneyi 

Jones. Herbage green or greenish, scantily strigose.—Sierra Nevada in 

Mono Co., 8000 to 12,000 ft. Var. pradsus Jepson n. comb. Herbage gla¬ 
brous, bright green; leaflets distant.—Mt. Pinos, Ventura Co. (A. whitneyi 
var. pinosus Elmer.) 
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2. A. oophorus Wats. Fig. 553. 
Stems many from the branched 
crown of a stout taproot, ascend¬ 
ing, forming a rounded clump 8 or 
9 in. high; herbage glabrous or 
essentially so; leaflets 6 to 9 pairs, 
obovate, obtuse, 2% to 6 lines long; 
racemes short, % to 2 in. long; 
flowers purplish, 6 lines long; calyx- 
tube deeply bowl-shaped, its subu¬ 
late teeth almost as long; banner 
light purple, the wings white; pod 
strongly inflated, very broadly 
spindle-shaped, 1-celled, 1% to 1% 
in. long, stiped, the stipe little ex¬ 
ceeding the calyx-tube.—High mon¬ 
tane, desert ranges, 7200 to 10,000 
ft.: Panamint Eange; White Mts.; 
n. into Nev. Fr. July-Aug. 

3. A. deserticola Jepson n. sp. 
Annual, branched from base, 3 to 7 
in. high; herbage strigose, gray, in 
age becoming green; leaves 2 to 3 
in. long; leaflets 9 to 13, oblong, 
4 to 7 lines long; racemes short, 
rather dense, on peduncles shorter 
than the leaves; calyx-teeth nar¬ 
row, about % as long as the cam- 
panulate tube; corolla dark blue, 3 
to 3y* lines long; pod broadly ovate, strongly inflated, membranaceous, 1- 
celled, 10 lines long, on a stipe barely equaling the calyx-tube.—Providence 
Mts. (T. Brandegee, type). May (fr.). 

553. Astragalus oophorus Wats.; a, fl. branch- 
let x V2 ; b, pods x V2 ; c, cross sect, of pod x 1. 

4. A. oxyphysus Gray. Stem rigid, erect, 2 to 3 ft. high; herbage white- 
villous wdien young, soon becoming subglabrate and green; leaves 3*4 to 41X> 
in. long; leaflets 15 to 23, oblong to linear-oblong, % to 1% in. long; racemes 
elongate, on peduncles longer than the leaves; calyx-teeth triangular-subu¬ 
late, % as long as the cylindric tube; corolla white or greenish-wliite, 7 to 8 
lines long; pods semi-obovate (i. e. the ventral suture nearly straight), in¬ 
flated, 1-celled, IJ2 to 2 in. long, with sharply pointed apex, at base atten¬ 
uate into a recurved stipe 3 to 4 lines long; seeds numerous.—Inner South 
Coast Eange from Stanislaus Co. to Fresno Co., thence s. to the upper San 
Joaquin Valley. Mar.-Apr. (fl. and fr.). 

5. A. curtipes Gray. Stem erect, 1% to 2% ft. high; herbage finely pubes¬ 
cent, grayish when young, the upper surface of the leaves glabrous or 
nearly so; leaves 3 to 4y2 in. long; leaflets 19 to 33, linear, rarely oblong, 
cuneate at base, sometimes retuse, 5 to 8 lines long; racemes short-cylindric 
(1 to 2 in.), rather densely many-flowered, the peduncles longer than the 
leaves; calyx-teeth subulate, about half as long as the campanulate short- 
oblong tube; corolla whitish, 5 to 6 lines long; pods strongly inflated, ovate 
or obovate, acute, 1-celled, puberulent, 1% to 1*4 in. long, pendulous on a 
rigid recurved stipe, little exceeding the calyx-tube; seeds many.—San Luis 
Obispo Co. Jan.-Apr. 

6. A. leucophyllus T. & G. Stems erect, 1 to 3 ft. high; herbage silvery- 
pubescent, in age becoming green; leaves 2y2 to 5 in. long; leaflets 17 to 29, 
linear to oblong, 5 to 13 lines long; racemes 2 to 4 in. long, rather dense, the 
flowers yellowish-white, 5 to 7 lines long; calyx-teeth subulate, V-2 as long 
as the tube; pods much-inflated, oblong or ovate, abruptly short-acute, 1- 
celled, 1 y8 to 1% in. long, the valves unequal; stipe densely pubescent, Jo to 
1 in. long.—Low open dry hills: inner Coast Eanges from Solano Co. to Mon¬ 
terey Co.; Madera Co. Apr.-June. Said to be poisonous to horses and sheep 
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7. A. vaseyi Wats. Stems ascending or at length procumbent, 1x/o to 3 
ft. long; herbage somewhat canescent or the upper surface of the leaves 
glabrous; leaves 2y2 to 3 in. long; leaflets oblong, 5 to 7 lines long; flowers 
purple, 4 lines long; calyx-teeth subulate, little longer than the tube; pods 
inflated, narrowly ovate, tapering to an acute apex, 1-celled, canescent, 5 to 
8 lines long.—Desert slopes of the San Jacinto and Cuyamaca ranges. Apr. 
(fl. and fr.). 

8. A. douglasii Gray. Stems many, ascending, l1/^ to 3 ft. high; herbage 
appressed-pubescent or in age glabrate; leaves to 5 in. long; leaflets 15 
to 25, linear to oblong-linear, obtuse or retuse, 4% to 9 lines long; racemes 
many-flowered, the flowers whitish or yellow, spreading; corolla 3 to 4 lines 
long, the calyx about % as long; calyx-teeth subulate, % to % as long as 
the campanulate tube; pods remarkably inflated, oblong to ovate, abruptly 
very short acute, 1-celled, 1 to 1% in. long, the ventral suture slightly in¬ 
truded; seeds numerous.—Foothills, 180 to 4000 ft.: w. Yolo Co.; South 
Coast Ranges to the mts. of S. Cal. May. 

9. A. oocarpus Gray. Stems stout, erect or nearly so, 4 to 6 ft. high; 
herbage glabrous or slightly pubes¬ 
cent, the calyces somewhat villous- 
pubescent; leaves 3Yo to 7 in. long; 
leaflets 19 to 23, narrowly oblong to 
ovate-oblong, % to 1 (or F/o) in. long; 
peduncles shorter than the leaves, 
bearing dense or rather loosely flow¬ 
ered racemes; flowers tawny-yellow, 4 
to 5 lines long; calyx-teeth triangular- 
subulate, nearly half as long as the 
campanulate tube; pods of rather 
parchment-like texture, turgid and 
much inflated, ovoid, gradually acute 
at apex, nearly 1 in. long, 1-celled, the 
ventral suture projecting slightly in¬ 
ward.—Cuyamaca Mts. n. to the Con- 
chilla Range. 

10. A. menziesii Gray. Fig. 554. 
Stems erect or decumbent, 1 to 4 ft. 
high; herbage grayish with appressed 
pubescence, often becoming green and 
glabrate; leaves 2% to 5 in. long; leaf¬ 
lets usually many, oblong or oblong- 
obovate, retuse or obtuse, 6 to 10 lines 
long, more closely borne than in A. 
douglasii; racemes dense, mostly 2 to 
4 in. long, the stout peduncles nearly 
equaling the leaves; flowers whitish, 5 
to 6 lines long, early reflexed; pods 
ovoid, 1-celled, 1^2 to 2 in. long, 

strongly inflated, the walls membranous.—Sandy slopes near the coast, San 
Francisco Co. to Monterey Co. May-July. 

11. A. preussii Gray var. limatus Jepson n. comb. Fig. 555. Robust bushy 
plant 1 to 2 ft. high; herbage subglabrous or sparsely strigose, the upper 
surface of the leaves glabrous or glabrate; leaves 2y2 to 5 in. long; leaflets 
11 to 15, obovate or oblong, obtuse or obcordate, % to 1% in. long; racemes 
rather loose, on peduncles shorter or longer (in fruit) than the leaves; 
calyx-teeth triangular-lanceolate, about % or *4 as long as the tube; corolla 
purple, 9 to 10 lines long; pods oblong-cylindric or oblong-ovate, chartaceous- 
inflated, obscurely puberulent or glabrate, reticulate-veined, 1-celled, many- 
seeded, subsessile or barely stipitate, % to l1/^ in. long, 5 to 6 lines broad.— 
Colorado Desert. Apr. (fl. and fr.). (A. limatus Slield.) 

554. Astragalus menziesii Gray; a, fl. 
branclilet x % ; b, fl. x 1; c, pods x Y3. 
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555. Astragalus preussii var. limatus Jepson; a, fl. branchlet x 
V2 ; b, fl. x 1; c, fl. x 1; d, wings & keel x 1; e, pods x V2. 

12. A. macrodon 
Gray. Stems much 
branched at base, 1 to 
2 ft. high; herbage 
densely villous-pubes¬ 
cent, somewhat gla- 
brate in age; leaves 
3 to 4 in. long; leaf¬ 
lets 19 to 23, linear or 
linear-oblong, 4 to 8 
lines long; racemes 
rather loosely few- 
flowered; calyx-teeth 
nearly as long as the 
narrow - campanulate 
tube; corolla yellow¬ 
ish, 3 to 4 lines long; 
pods 1-celled, strong¬ 
ly inflated, short-ob¬ 
long or ovate, abrupt¬ 
ly short-pointed at 
apex, densely puberu- 
lent, in age subgla- 
brate.—Upper Salinas 
River valley; very 
local species. June- 
July (fl. and fr.). 

13. A. hornii Gray. 
Sheep Loco. Fig. 556. 
Stems slender, widely 
spreading, 3 to 4 ft. 
long; herbage rather 
sparsely appressed- 
pubescent or the 
stems and upper sur- 

556. Astragalus hornii Gray; a, fl. branch- 
let x V2 ; b, pods x V2 ; c, cross sect, of pod 

x 2. 

face of the leaves glabrate; leaves 
3 to 5 in. long; leaflets about 21, 
narrowly oblong, obtuse, 4 to 8 lines 
long; flowers numerous in a dense 
short or capitate spike which is 
equally dense in fruit (% to 1% in. 
long) and is borne on a peduncle 
surpassing the leaves; calyx-teeth 
subulate, about as long as the cam¬ 
panulate tube; corolla yellowish- 
white; pods broadly ovate, acumi¬ 
nate, straight, 1-celled, pilose, 6 to 
15-seeded.—Infrequent; San Bernar¬ 
dino Valley and n. through the 
Mohave Desert to the upper San 
Joaquin Valley (Tulare and Kern 
Cos.) and Inyo Co.; e. to Utah. Aug.- 
Oct. It is reported as poisonous to 
sheep. 

14. A. pulsiferae Gray. Stems 
slender, prostrate, branching, 3 to 8 
in. long, arising from the branched 
crown of a slender taproot; herbage 
(including mature pods) whitish- 
villous; leaves % to 1 in. long, the 9 
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to 11 leaflets crowded; leaflets narrow-obovate, mostly retuse, 1 V2 to 4 lines 
long; pedicels in fruit often 2 to 4 lines long; calyx-teeth linear-filiform, 
longer than the tube; corolla white, purplish-tinged, 2 lines long; pods ovate- 
inflated, 1-celled, 4 to 6 lines long, 3 to 8-seeded.—N. Sierra Nevada from 
Plumas Co. to Shasta and Modoc Cos., about 4000 ft. July. 

15. A. aridus Gray. Profusely branched from base, 6 to 9 in. high; herbage 
and pods silvery-pubescent, often glabrate; leaves 1% to 2 in. long; leaflets 
9 to 15, oblong to obovate, 3 to 5 lines long; flowers few, yellowisli-white, 
2*4 lines long, in loose racemes on peduncles shorter than the leaves; calyx 
about half as long as corolla, the slender teeth about as long as the tube; 
pods sessile, narrowly ovate, somewhat incurved, inflated, 5 to 6 lines long, 
1- celled, several-seeded.—Colorado Desert. Apr. 

16. A. sabulonum Gray. Diffusely branched from base, 3 to 10 in. high, 
gray with close strigose pubescence; leaves 2 to 3 in. long; leaflets 9 to 15, 
linear-oblong, 3 to 5 lines long; racemes short, loose, rather few-flowered, 
the flowers 2Vi to 3 lines long; calyx-teeth lanceolate-subulate, a little 

longer than the tube; pods incurved- 
ovate, short-acuminate, % to % in. 
long, 1-celled, pubescent; seeds sev¬ 
eral.—Colorado Desert, 300 to 500 ft.; 
e. to Nev. Apr. (fr.). 

17. A. bolanderi Gray. Pig. 557. 
Stems many, erect, from the branched 
crown of a heavy woody root, 9 to 12 
in. high; herbage pubescent; stipules 
scarious, the lower united on the side 
of the stem opposite the leaf; leaves 
3 to 6 in. long; leaflets 9 to 23, linear 
to narrowly oblong; peduncles not ex¬ 
ceeding the leaves, bearing a short 
crowded 6 to 12-flowered raceme; 
calyx-teeth slender-subulate, a little 
shorter than the tube; corolla white 
or purplish-tinged, 5 to 6 lines long; 
pod narrowly ovate-inflated, incurved, 
coriaceous, glabrous, veiny, 7 to 10 
lines long, on a stipe equaling or 
slightly exceeding the calyx, more or 
less grooved along both sutures, in¬ 
completely 2-celled, the apical Vs par¬ 
titionless; seeds 12 or 14. — Sierra 
Nevada from Tulare Co. to Placer Co., 
5200 to 9000 ft. June-July. 

18. A. coulteri Benth. Annual or 
biennial; stems usually several from a 
tough or almost woody base, widely 

branched, Vs to 1 ft. high; whole herbage hoary with a dense covering of 
short silky appressed hairs; leaves 2 to 3% in. long; leaflets 11 to 15, oblong 
to obovate, obtuse or retuse, 3 to 7 lines long; racemes cylindric, loose, 10 
to 20-flowered, the peduncles mostly shorter than the leaves; calyx-teeth 
slender, about half as long as the tube; corolla purple, 4 to 5 lines long; pods 
ovate-inflated, sharp-pointed, 8 to 9 lines long, chartaceous, purplish-mottled, 
densely pubescent with soft short hairs, conspicuously grooved dorsally, 
2- celled except at the apex; seeds numerous.—-Colorado and Mohave deserts, 
n. to Inyo Co. May (fi. and fr.). 

19. A. lentiginosus Dough Spotted Loco. Branched from base, 5 to 9 
(or 12) in. high; herbage sparsely strigose-pubescent or glabrate; leaves 
1 to 2Vi in. long; leaflets 11 to 21, oblong to obovate, V± to Vi in. long; 
peduncles shorter than the leaves, bearing short-oblong racemes of crowded 
flowers; flowers white or purplish, 3 to 4 lines long; calyx-teeth lanceolate- 

557. Astragalus bolanderi Gray; a, fl. 
branchlet x % ; b, fl. x 1; c, pods x 

V2 ; d, cross sect, of pod x 1. 
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subulate, % to nearly as long as the tube; pods broadly ovate, rather 
abruptly pointed, membranous-inflated, straw-color (almost as if shining), 
incurved, often purplish-mottled, 5 to 7 lines long, more or less grooved 
along both ventral and dorsal sutures, 2-celled except at apex; seeds many.—- 
E. side of the Sierra Nevada in Lassen Co.; n. to Wash. Apr.-May. 

20. A. kernensis Jepson n'. sp. Kern Loco. Perennial with many slender 
stems, 3 to 4 in. high, from the woody crown of a stout root; herbage strigose- 
pubescent with stiffish hairs, the upper surface of the leaflets merely bor¬ 
dered by strigose hairs; stipules scarious, distinct; leaves 1 to 2 in. long; 
leaflets about 13, obovate, obtuse or retuse, l1/^ to 2y2 lines long; racemes 
short, rather closely 4 to 6-flowered, the whitish flowers 4^ lines long; 
calyx-teeth subulate, about half the length of the narrow-campanulate tube; 
banner notched, its sides turned abruptly back; wings involute-tubular, 
shorter than banner, turning bluish; keel shorter than wings; pods globose, 
membranous-inflated, abruptly beaked, 3 lines long, more or less grooved 
along both sutures, 2-celled; seeds about 4.—High Sierra Nevada of Tulare 
Co., Volcano Creek, 8200 ft. (Jepson 4930, type). July (fl. and fr.). 

21. A. platytropis Gray. Peduncles and leaves tufted on the crown of a 
taproot, 2 to 3 in. high; herbage silvery-pubescent; leaves 2% to 3% in. 
long; leaflets 7 to 13, obovate or oblong, 1 y2 to 3 lines long; flowers (5 or 6) 
in capitate racemes on slender scape-like peduncles, the peduncles about 
equaling the leaves; calyx-teeth subulate, nearly as long as the tube; corolla 
yellowish-wdiite with purplish keel, 3^ to 4^ lines long; pods turgid- 
ovate, very short-pointed, scantily 
strigulose, sometimes purplish-mot¬ 
tled, 2-celled except at the apex, 1 in. 
long.—Mts. near Sonora Pass, Sierra 
Nevada, 10,000 ft.; e. to Nev. Rare. 
July (fl. and fr.). The large inflated 
pod is in size out of proportion to 
this diminutive alpine plant. 

22. A. mohavensis Wats. Fig. 558. 
Biennial, much-branched from a 
somewhat woody base, % to 1 ft. 
high; herbage appressed, silky-vil¬ 
lous, or the stems glabrate; stipules 
triangular, distinct; leaves 1% to 
2y2 in. long; leaflets about 11, round- 
ish-obovate to oblong-obovate, 3 to 6 
lines long; racemes loosely few- 
flowered, the peduncles shorter than 
the leaves; calyx-teeth narrow, about 
equaling the turbinate tube; corolla 
blue, 4% to 5 lines long; pods ob¬ 
long, somewhat compressed, coria¬ 
ceous, rugulose, incompletely 2- 
celled, hoary-pubescent, 6 to 9 (or 
12) lines long, both sutures promi¬ 
nent and cord-like externally; seeds 
many. — Desert ranges, e. Mohave 
Desert to the Death Valley region. 
May. 

23. A. shockleyi Jones. Stems 1% 

558. Astragalus mohavensis Wats.; a, fr. 
branchlet x V2 ; b, infl. x % ; c, cross 

sect, of pod x 2. 

to 2 ft. high, freely branching; herbage hoary-pubescent or in age (espe¬ 
cially the stems) glabrate; leaves 3% to 4% in. long, the rachis thick and 
stem-like, the 2 or 3 pairs of leaflets very remote; leaflets linear, % to 1% 
in. long; pods oblong, 7 to 9 lines long, subsessile, partially or in age com¬ 
pletely 2-celled.—White Mts. 

24. A. pachypus Greene. Fig. 559. Stems branching, 1% to 4 ft. high; 
herbage densely silvery-puberulent, the leaves soon glabrate, especially 
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above; leaves 3 to 5 in. long; leaflets 
15 to 21, narrowly linear, retuse or 
obtuse, 4 to 12 lines long; racemes 
loosely few-flowered, equaling the 
leaves; calyx-teeth subulate, equaling 
the campanulate tube; corolla yellow¬ 
ish or white, 8 lines long; pods narrowly 
oblong, slightly incurved when mature, 
incompletely 2-celled, % to 1 in. long, 
shortly thick-stiped, fleshy when young, 
in age coriaceous and rather strongly 
rugulose, both sutures extremely promi¬ 
nent and cord-like; seeds about 12.— 
Foothills, 2000 to 5300 ft.: Tehachapi 
Range, w. to the Cuyama Valley, s. to 
Cajon Pass. May-June (fl. and fr.). 

25. A. pacificus Sheld. Stems erect or 
ascending from a stout root-stock, 1 to 
2 ft. high; herbage thinly pubescent 
with soft woolly hairs; leaves 2% to 3% 
in. long; leaflets 9 to 19, oblong, usually 
cuneate at base, sometimes obovate, 
retuse, 3 to 6 lines long; racemes short 
(% to 1% in. long), loosely flowered, 
the peduncles' equaling or exceeding the 
leaves; calyx-teeth slender, nearly 
equaling the tube; corolla yellowish, 5 

559. Astragalus pachypus Greene; a, leaf to 7 lines long; pods elliptic, 2-celled, 
x V2 ; b, inti, x V2 ; c, pods x V2 ; d, cross very turgid, about as thick as broad, 

abruptly mucronate, % to % m. long, 
glabrous, fleshy-coriaceous, strongly rugulose, reflexed or ascending, upon a 
stipe nearly twice as long as the calyx-tube, the ventral suture externally 
prominent and cord-like, the dorsal suture less so; seeds 8 or 10.—Siskiyou 
Co.; n. to Ore. July (fr.). 

26. A. bicristatus Gray. Stems diffusely branched from a suffrutescent 
base; herbage strigulose, the hairs of the inflorescence commonly black; 
leaflets 13 to 19, not crowded, linear, obtuse, 5 to 11 lines long; flowers yel¬ 
lowish-white, 6 to 7 lines long, rather numerous in loose racemes; calyx- 
teeth triangular-subulate, about % as long as the campanulate tube; corolla 
twice as long as calyx, the blunt keel strongly upcurved at tip, the banner 
conspicuously longer; pods oblong, strongly obcompressed, prominently 2- 
keeled, somewhat curved, conspicuously wrinkled or veined, 1-celled, gla¬ 
brous, 1 to 1% in. long; seeds numerous.—Open desert slopes or canon floors, 
5500 to 7000 ft., San Gabriel Mts. and San Bernardino Mts. June-July. 

27. A. iodanthus Wats. Stems many from the branched crown of a tap¬ 
root, ascending or procumbent, 6 to 12 in. long; herbage glabrous or essen¬ 
tially so; leaves 1% to 2% in. long; leaflets 11 to 15, obovate, obtuse or 
retuse, 1% to 5 lines long; raceme x/o to % in. long; flowers 4 to 5 lines long, 
pale blue; calyx-teeth setaceous, % as long as tube; pods narrowly oblong, 
strongly flattened contrary to the partition, curved or moon-shaped, dorsally 
grooved, acuminately beaked, 1-celled, glabrous or scantily puberulent, % 
to iy8 in. long.—Montane valleys or slopes, 5000 to 6000 ft.: along the e. 
side of the Sierra Nevada from Washoe Co., Nev., to Esmeralda Co., Nev., 
rarely in valleys on its eastern crests (Sierra Co., Cal.). 

28. A. casei Gray. Fig. 560. Similar to no. 26, especially in flowers and 
foliage; diffusely branching, 9 to 10 in. high, seemingly glabrous but spar¬ 
ingly strigulose; leaves 2 to 3 in. long; leaflets 11 to 13, distant, linear, 6 to 
11 lines long; pods oblong in outline, strongly flattened contrary to the 
sutures, conspicuously beaked, 1-celled, scantily strigulose, 1 to 1*4 in. 
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long; beak stout, acuminate, in- 
flexed but straight. — Death Valley 
region; n. through western Nev. 

29. A. gibbsii Kell. Stems rather 
stout, branching, 1 ft. high; herbage 
with a short spreading pubescence, 
often grayish; leaves 2% to 3^2 in. 
long; leaflets 15 to 21, obovate, re- 
tuse or obcordate, 3 to 7 lines long; 
flowers yellowish-white, 6 to 9 lines 
long, numerous in dense racemes, 
borne on peduncles exceeding the 
leaves; calyx-teeth triangular, Vs to 
% the length of the oblong-campanu- 
late tube; pod sub-cylindric, more or 
less curved, 1-celled, pubescent or 
subglabrate, % to 1 in. long, on a 
stipe 6 to 7 lines long.—N. Sierra 
Nevada, towards crest or eastern 
slope, from Plumas Co. to Alpine Co.; 
w. Nev. to Ore. and Ida. May-June. 

30. A. californicus Greene. Stems 
commonly several from a stout woody 
base, % to 2 ft. high; herbage pubes¬ 
cent, becoming glabrate; leaves 1 to 
2i/2 in. long; leaflets 13 to 19, oblong, 
emarginate, sometimes merely ob¬ 
tuse, acute at base, 3 to 7 lines long; 
racemes short, the peduncles sur¬ 
passing the leaves; flowers yellowish, 5 to 6 lines long; calyx-teeth triangular- 
subulate, % to % as long as the tube; pods linear, sub-cylindric, straight, 
1 to 1% in. long, 1-celled, glabrous or puberulent, often purplish-mottled, 
spreading horizontally, tapering to a stipe 3 to 7 lines long.—Siskiyou Co. 
May-June. Very near A. collinus Dougl., which has pendulous pods 6 to 8 
lines long (Ore. to Wash.). 

31. A. filipes Torr. Stems slender, many from base, closely erect, 1 to 
2 ft. high; herbage glabrous or sparingly strigose-pubescent; leaves 2 to S1/* 
in. long; leaflets 9 to 17, rather distant, narrowly linear, % to % in. long; 
racemes long-peduncled, loosely flowered; calyx-teeth broad, about % as 
long as the campanulate tube; corolla yellowish-white, 4 to 5 lines long; 
pods spreading or pendulous, linear-oblong, acute, compressed, 1-celled, gla¬ 
brous, % to 1 in. long, rather shortly tapering at base into a stipe 3 to 4 
lines long.—Siskiyou Co. to Lassen and Modoc Cos.; n. to Wash. June. Var. 
inversus Jepson n. comb. Stems flexuous, straggling; herbage very sparsely 
pubescent with strigose hairs; leaflets 7 to 11, linear to filiform; calyx-teeth 
triangular; flowers 4% lines long; pods straight or slightly recurved.—Lava 
beds, Plumas Co. to Shasta and Modoc Cos. (A. inversus Jones.) Var. 
resIduus Jepson n. var. Ventral margin of pods straight or straightish, the 
dorsal margin slightly curved.—Valleys and mountain slopes near the desert 
from the Santa Bosa Mts. (Cahuilla Valley, Jepson 1469, type) to Mt. Pinos. 

32. A. trichopodus Gray. Stout, rigid, erect, 1 to 3 ft. high; herbage 
rather thinly strigose-puberulent or the upper surface of the leaves glabrous; 
leaves 3 to 5Y2 in. long; leaflets numerous, narrowly oblong or cuneate-oblong, 
obtuse to retuse, 4 to 9 lines long; racemes short, commonly dense, the pe¬ 
duncles commonly shorter than the leaves; pedicels recurved in fruit; calyx- 
teeth triangular-subulate, % as long as the campanulate tube; corolla yel¬ 
lowish-white, 4 to 6 lines long; pods compressed or somewhat inflated, nar¬ 
rowly elliptic, acute at apex and base, 1-celled, glabrous, 6 to 11 lines long, 
3 lines broad, pendulous on a filiform minutely pubescent stipe 3 to 6 lines 
long.—Santa Barbara Co. to Los Angeles Co. Mar.-May. Var. gavi6tus 

560. Astragalus casei G-ray; a, fr. branchlet 
x V2. ; b, infl. x % ; c, cross sect, of pod 

x 1 y2. 
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561. Astragalus trichopodus var. antisellii 
Jepson; a, leaf x V2 ; b, pods x % ; c, fl. 

x 1; d, cross sect, of pod x 2. 

Jepson n. comb. Pods flat, semi-obo- 
vate, very densely clustered, 8 to 12 
lines long, 3*4 to 4 lines wide, the 
ventral suture straight or nearly so. 
—Coastal Santa Barbara Co.; Santa 
Catalina Isl. (A. gaviotus Elmer.) 
Var. antisellii Jepson n. comb. Fig. 
561. Leaflets oblong; pods flat, ob- 
lanceolate to oblong-oblanceolate, 
abruptly acute, 10 to 13 lines long, 
2% to 3 lines wide.—Common in the 
mts., San Luis Obispo Co. to Los An¬ 
geles Co. (A. antisellii Gray.) 

33. A. pycnostachyus Gray. Fig. 
562. Stems rather stout, 1 to 3 ft. 
high; herbage grayish with a soft 
pubescence; leaves 2 to 3 in. long; 
leaflets 23 to 31, narrowly oblong, 
crowded, 14 to % in. long; peduncles 
a little shorter than the leaves; flow¬ 
ers whitish or the wings yellowish, 
4 to 5 lines long, closely sessile in 
dense oblong or cylindric spikes; 
calyx-teeth subulate, about % as 
long as the broadly campanulate 
tube; pods ovate, acute, beaked with 
the persistent style, 1-celled, gla¬ 
brous, veined, retrorsely imbricated, 
4 to 414 lines long; seeds few.— 
Along the coast from Los Angeles to 
Humboldt Co. July-Aug. 

34. A. purshii Dougl. Stems from a 
long taproot, 2 to 4 (or 8) in. long, 
forming densely matted tufts; herbage 
densely white-woolly; leaves 1% to 214 
in. long; leaflets 9 to 19, cuneate-oblong, 
3 to 5 lines long; peduncles shorter than 
the leaves, bearing at the tip (3 to) 5 
or 6 flowers; calyx-teeth slender-subulate, 
hi to 14 as long as the narrow tube; 
corolla white or white and blue, 7 to 11 
lines long; pods oblong, 1-celled, densely 
clothed with long white or yellowish 
hairs so as to appear like pellets of wool, 
5 to 8 (or 10) lines long; beak none or 
the pod apex short-acute.—Mendocino Co. 
to Siskiyou and Modoc Cos.; ranging 
south in a color form on the east side of 
the Sierra Nevada to Inyo Co. and re¬ 
curring in the inner South Coast Rhnge; 
n. to B. C., e. to Rocky Mts. Yar. tInctus 

Jones. Flowers purple. — Siskiyou and 
Modoc Cos. s. to Inyo Co. Var. longIlo- 

bus Jones. Pod more or less obcom- 
pressed, rather strongly beaked, 7 to 9 
lines long; beak straightish, indexed, % 
to 14 as long as the body.—Desert side of 
the Sierra Nevada from Siskiyou Co. to 
New York Mts. and Tehachapi Range, 
thence n. to San Carlos Range. Yar. 
lectulus Jones. Leaflets fewer; pe- 

562. Astragalus pycnostachys Gray; a, 
fl. branchlet x Y2 ; b, pods x % ; c, 

cross sect, of pod x 2 %. 
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duncles shorter; flowers smaller (4^0 
lines long); pods smaller (3 lines 
long). — High montane, 6000 to 
10,000 ft., San Bernardino Mts. to 
the southern Sierra Nevada in Tulare 
Co. 

35. A. coccineus Bdg. Fig. 563. 
Densely tufted from a stout taproot, 
3% to 6 in. high; herbage densely 
white-silky; leaves 2 to 4 in. long; 
leaflets 11 to 15, obovate to broadly 
ovate, obtuse, 3 to 6 (or 7) lines 
long; spikes numerous, rather few- 
flowered, the flowers short-pedicel¬ 
late, crowded near the top; calyx 
about half as long as the corolla, the 
linear-subulate teeth about % the 
length of the cylindrical tube; 
corolla scarlet, straight, 1% to l1/^ 
in. long; pods oblong, 1-celled, 1 to 
l1/} in. long.—Desert ranges, 3000 tc 
8000 ft.: w. Colorado Desert; Inyo 
Co. Apr.-May. 

36. A. inflexus Dougl. var. leuco- 
lobus Jepson n. comb. Caespitose 
from a somewhat woody base, 2 to 5 
in. high, hoary throughout with 

dense soft pubescence; stipules triangular, 2 to 3 lines long; leaves 2 to 3 in. 
long; leaflets 11 to 19, obovate to oblong, 2% to 6 lines long; racemes rather 
loosely few-flowered, the peduncles equaling or surpassing the leaves; calyx- 
teeth triangular-subulate, % as long as the cylindric tube; corolla purple and 
white, 8 lines long; pods narrowly oblong, markedly obcompressed, incurved, 
broadly grooved dorsally, 8 to 12 lines long, densely but rather closely 
tomentose, nearly or quite 2-celled except at apex; seeds about 12.—Mts. ol 
S. Cal., 6000 to 8000 ft., from the Santa Rosa Mts. to the San Bernardino 
Mts. and San Gabriel Mts. May-June. (A. leucolobus Jones.) Var. ordensis 
Jepson n. var. White-woolly throughout with long loose hairs or the calyx 
black-hairy; stipules lanceolate, 6 
lines long; leaves 2y2 to 3^ in. long; 
leaflets oblong or obovate, 4 to 6 lines 
long; pods oblong, incurved, some¬ 
what obcompressed, incompletely 2- 
celled, densely shaggy tomentose, 
like pellets of wool. — Ord Mt., 
Mohave Desert (Jepson 5877, type). 
Var. flocculAtus Jepson n. var. Fig. 
564. Like var. ordensis but the leaves 
l1/! to 2 (or 3) in. long, exceeding 
the peduncles a little; leaflets 2y2 
to 3 lines long; stipules triangular, 
3 lines long. — Panamint Mts., 
Hanaupah Canon (Jepson 6999, 
type). 

37. A. layneae Greene. Fig. 565. 
Diffusely spreading, % to l1/^ ft. 
high, the stems commonly very short, 
the leaves mostly basal or sub-basal; 
herbage densely appressed-villous, 
gray or at length subglabrate and 
greenish; the calyces often black- 

564. Astragalus inflexus var. flocculatus Jep¬ 
son; a, habit x % ; b, infl. x y2 ; c, cross 

sect, of pod x 1V2. 
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hairy; leaves 3 to 6 in. long; leaflets 
13 to 23, roundish-obovate, obtuse, 3 
to 9 lines long; racemes loose, elon¬ 
gate, many-flowered, the peduncles 
longer or shorter than the leaves; 
calyx-teeth triangular, % to % as long 
as the tube; corolla white, purple- 
tipped, 6 to 8Y2 lines long; free fila¬ 
ment very short; pods linear, acute or 
acuminate, obcompressed, strongly in¬ 
curved, hairy-pubescent or glabrate, 
often purplish-mottled, 1 to 2 in. (or 
2y2) in. long, incompletely 2-celled, 
the inturning of the dorsal suture 
forming a broadly Y-shaped groove; 
seeds 10 to 20. — Sandy washes, 
Mohave Desert to Inyo Co. Apr.-May 
(fl. and fr.). 

38. A. tricarinatus Gray. Stems % 
to 1 ft. high, branching from base; 
herbage canescent; leaves 1% to 2^ 
in. long; leaflets 11 to 17, linear to 
narrowly oblong, mostly truncatish or 
notched at apex, 3 to 8 lines long; 
peduncles longer than the leaves, bear¬ 
ing a loose raceme of whitish or yel¬ 
lowish flowers ; flowers % in. long; calyx- 
teetli subulate, about as long as the 
campanulate tube; pods glabrous, tri¬ 
quetrous, straight or slightly curved, 

7 to 12 lines long, incompletely 2-celled; seeds 8 or 10.—Mohave and Colorado 
deserts. May. 

565. Astragalus layneae Greene; a, fr. 
branchlet x % ; b, infl. x % ; c, pod 

x 1; d, cross sect, of pod x 2. 

39. A. malacus Gray. Erect, % to 1 ft. high, the stems and basal leaves 
forming a dense tuft on the branched crown of the taproot; herbage villous 
with spreading hairs; leaves 2^ to 3% in. long; leaflets 11 to 17, obovate, 
obtuse or truncatish, 4 to 9 lines long; peduncles surpassing the cauline 
leaves; spikes closely many-flowered, % to 1% in. long, elongating in fruit; 
calyx dark-hairy, the slender teeth much shorter than the cylindric tube; 
corolla deep purple, 6 to 7 lines long; pods rigid, linear-oblong, slightly 
curved, shallowly grooved dorsally, incompletely 2-celled, 1 in. long, widely 
spreading on recurved pedicels; seeds many.—E. side of the Sierra Nevada 
from Modoc Co. to Inyo Co.; w. Nev. to Ore. May. 

40. A. congdonii Wats. Stems more or less branched, commonly decumbent 
at base, % to 1 ft. high; herbage loosely whitish-pilose; leaves l1/? to 2y2 
in. long; leaflets 17 to 25, obovate to oblong, retuse or obtuse, 2 to 3 lines 
long; racemes very loose, elongate, on peduncles longer than the leaves; 
calyx-teeth triangular-subulate, nearly as long as the tube; corolla yellow¬ 
ish-white, 5 to 6 lines long; pods linear, curved, somewhat compressed, 
puberulent, pendulous, grooved on the back, incompletely 2-celled, 1 in. long; 
seeds numerous.—Sierra foothills from Amador Co. to Mariposa Co. May 
(fl. and fr.). 

41. A. obscurus Wats. Stems wiry or slender, numerous in a broom-like 
tuft on a branched root-crown, 3 to 5 in. high; herbage appressed-pubescent; 
leaves 2 to 3 in. long; leaflets 5 to 13, linear to oblong, 2 to 5 lines long; 
peduncles equaling or shorter than the leaves; racemes loosely few-flowered, 
the yellowish flowers 4 lines long; calyx-teeth subulate, more than half as 
long as the campanulate tube; pods linear, straight, not flattened, coriaceous, 
lightly strigose-pubescent, 6 to 9 lines long, incompletely 2-celled, the dorsal 
suture intruded; seeds 6 to 8.—Modoc Co.; Nev. to Ore. June (fl. and fr.). 
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42. A. calycosus Torr. Densely tufted on a branched root-crown, 1 to 3 
(or 6) in. high, the leaves and peduncles basal; herbage densely silvery- 
silky; leaves 1 to 3 in. long; leaflets 1 to 2 (rarely 5) pairs, obovate to 
oblong, 2 to 5 lines long; racemes 2 to 6 (or 8)-flowered, on peduncles exceed¬ 
ing the leaves; calyx-teeth subulate, % as long as the campanulate tube; 
corolla 4 to 5 lines long, purple-tipped; pods oblong, straight or slightly 
curved, finely but densely strigose, 5 to 7 lines long, deeply grooved dorsally 
and thus incompletely 2-celled; seeds about 10.—High montane, 8000 to 11,000 
ft., Inyo Kange; n. and e. through the ranges of Nev. and Ariz. June (fl. 
and fr.). 

43. A. sylvaticus Wats. Stems clustered, ascending, % to 1% ft. high; 
herbage glabrous or nearly so; leaves 2y2 to 4 in. long; leaflets 13 to 23, 
elliptic to oblong, retuse, 4 to 8 lines long; racemes short, densely flowered, 
the flowers and fruit reflexed, the peduncles equaling or exceeding the leaves; 
calyx slightly pubescent, its teeth slender-acuminate, about equaling the 
tube; corolla yellowish-white, 3y> lines long; pods glabrous, linear, com¬ 
pressed, curved, grooved dorsally, incompletely 2-celled, % to 1 in. long, 
shortly stipitate; seeds 6 or 8.—Humboldt Co.; n. to Ore. June. 

44. A. nevinii Gray. Low, the herbage gray with appressed pubescence; 
leaves 2 to 3 in. long; leaflets cuneate-obovate, notched at apex, 3 to 41/2 
lines long; racemes many-flowered, subcapitate: calyx-teeth lanceolate, at 
least half the length of the tube; corolla white; pod 2-celled, rather broadly 
linear-lunate, reticulate, glabrous or nearly so, stipitate, strongly grooved 
dorsally, 8 lines long.—Santa Barbara Isis. Aug. (fl. and fr.). 

45. A. lemmonii Gray. Stems slender, several to many from the root- 
crown, % to 2 ft. long, soon procumbent; herbage strigulose; leaves % to l1/! 
in. long; leaflets 9 to 13, linear to linear-oblong, 3 to 5 lines long; peduncles 
filiform, shorter than the leaves; flowers whitish, tinged with purple, 1% to 
2 lines long, few to many, crowded in a capitate raceme; calyx-teeth 
setaceous-subulate, equaling or longer than the short-campanulate tube; pod 
puberulent, ovate-oblong, 2 to 2y2 lines long, grooved dorsally, incompletely 
2-celled; seeds few.—Sierra Valley. May-June. 

46. A. austinae Gray. Stems densely tufted, 2 to 4 in. long, from a woody 
root-crown; herbage silvery-pubescent; stipules scarious, mostly united into 
one ovate body opposite the leaf; leaves 1 to 1% in. long; leaflets 9 to 17, 
oblong or ovate-lanceolate, 2 to 4 lines long; peduncles equaling or exceed¬ 
ing the leaves, bearing 10 to 12 nearly sessile flowers in a dense head; 
calyx-teeth filiform, longer than the campanulate tube; corolla whitish, 3 to 
4 lines long, persistent, with villous wings and banner; pods sessile, densely 
pubescent, somewhat obcompressed, grooved dorsally, incompletely 2-celled, 
24£ to 3 lines long (not equaling the calyx and corolla); seeds few.—Dry 
exposed ridges, alpine at 8000 to 11,000 ft. on the eastern crests of the n. 
Sierra Nevada from Placer Co. to Nevada Co.; e. to Nev. July. 

47. A. atratus Wats, var panamintensis Jepson n. comb. Slender, 4 to 6 
in. high, branched from a somewhat woody base; herbage strigulose; leaves 
2% to 3% in. long; leaflets 9 to 11, narrowly linear, acute, 2 to 3 lines long; 
stipules distinct, triangular; racemes 2 or 3-flowered, on slender peduncles 
shorter than the leaves; calyx-teeth subulate, about as long as the tube; 
corolla yellowish tipped with purple, 5y2 lines long; pods linear, straight, 5 to 
6 lines long, chartaceous, nearly glabrous, deeply grooved dorsally, incom¬ 
pletely 2-celled.—Panamint Eange. Apr. (A. panamintensis Sheld.) Var. 
mensanus Jones. Plant ashy; leaflets elliptic to oblong; pods flattened, 1 in. 
long, 2 lines wide, short-stipitate.—Darwin Mesa. 

48. A. mortonii Nutt. Stout, often widely branched from base, % to 2 ft. 
high; herbage strigulose; leaves 3 to 5 in. long; leaflets 13 to 21, oblong to 
obovate, obtuse or acute, 6 to 9 lines long; peduncles shorter or longer than 
the leaves; racemes densely flowered, spike-like, in fruit very crowded and 
iy2 to 2% in. long; flowers greenish-white or cream color, 6 to 7 lines long, 
reflexed as they open, the fruit erect; calyx-teeth triangular, not half as long 
as the broadly oblong tube; pods subcylindric or narrowly oblong, straight, 
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grooved dorsally, incompletely 2-celled, 5 to 6 lines long, the ventral suture 
external^ prominent: seeds numerous.—E. side of the Sierra Nevada from 
Mono Co. to Modoc Co.; e. to Utah, n. to Ore. Aug. 

49. A. andersonii Gray. Stems several, somewhat tufted, from a woody 
root-crown, % to 1 ft. high; herbage grayish with silky-villous pubescence; 
leaves 1 to 3% in. long; leaflets 13 to 25, oblong or obovate, 3 to 5 lines 
long; peduncles surpassing the leaves; racemes closely flowered, 1 to 1% 
in. long; calyx-teeth subulate-setaceous, about as long as the campanulate 
tube; corolla yellowish-white or pinkish, 6 lines long; pods sessile, linear- 
oblong, compressed, curved, grooved dorsally, incompletely 2-celled, 6 to 8 
lines long; seeds 16 to 20.—E. side of the Sierra Nevada from Inyo Co. to 
Lassen Co.; e. to western Nev. May. 

50. A. brauntonii Parish. Stems erect or reclining, 3 to 4 ft. high; herbage 
gray-tomentulose; leaves 4 to 6 in. long; leaflets numerous, oblong, truncate or 

obtuse, 3 to 6 lines long; racemes cylin- 
dric, densely flowered, the flowers and 
fruit reflexed, the peduncles shorter 
than the leaves; calyx-teeth very nar¬ 
row, longer than the tube; corolla light 
purple, 4 lines long, the banner promi¬ 
nent; pods sessile, oblong, slightly 
curved, beaked, tomentose, grooved dor¬ 
sally, incompletely 2-celled (the apical 
portion without partitions), 3 to 4 lines 
long; seeds 2 or 3 on each side of the 
partition-fold.—Santa Monica Mts., Los 
Angeles coast. May. 

51. A. clevelandii Greene. Fig. 566. 
Stems stoutish, erect, branching, 1 to 
21/2 ft. high; herbage puberulent, be¬ 
coming glabrate; leaves 2 to 3 in. long; 
leaflets 15 to 23, narrowly oblong to 
lanceolate, 2y2 to 7 lines long; racemes 
narrow, 3 to 6 in. long, on peduncles 
longer than the leaves; calyx-teeth 
subulate, about equaling the tube; 
corolla white or cream-color, hardly 
over 2 lines long; pods curved, ovate- 
lanceolate, strongly grooved on the 
back, reticulate, glabrous, incompletely 
2-celled, 2 to 2^4 lines long, on recurved 
pedicels.—Mountain valleys and canons, 
Lake and Napa Cos. July-Aug. (fr.). 

52. A. didymocarpus H. & A. Stems 
slender, commonly diffusely branched from base, 3 to 12 in. high; herbage 
strigulose, the calyx hairs mostly blackish; leaflets 9 to 15, oblong to linear, 
cuneate, deeply notched at apex, 2% to 5 lines long; spikes oblong-elliptic 
to capitate, very densely flowered, 3% to 7 (or 12) lines long, the peduncles 
commonly exceeding the leaves; flowers remaining erect; corolla white and 
violet, l1/^ to 2 lines long, scarcely exceeding the calyx; pods short-ovate, 
deeply 2-lobed lengthwise by the intrusion of the dorsal suture, incompletely 
2-celled, corrugated by strong transverse ridges, 1 to l1/^ lines long; seeds 2. 
—Interior valleys and foothills, 50 to 3100 ft.: South Coast Ranges and San 
Joaquin Valley, s. through the Mohave Desert to San Diego Co. (reaching 
the coast southward); L. Cal. Mar.-Apr. 

53. A. dispermus Gray. Similar to no. 52; herbage grayish, strigulose; 
calyx conspicuously white-villous; pods mostly narrow-ovate, less wrinkled, 
creased by the dorsal suture but not deeply 2-lobed, 1 to 1% lines long.— 
Mohave and Colorado deserts; e. to Ariz., s. to L. Cal. 

566. Astragalus clevelandii Greene; a, 
fl. branchlet x % ; b, fl. x 2% ; c, pod 

x 2 V2 ; d, cross sect, of pod x 4. 
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567. Astragalus nigrescens Nutt.; a, fl. 
and fr. branchlet x *4 ; fl. x 3 V2 c, 

pod x 5; d, cross sect, of pod x 3. 

54. A. nigrescens Nutt. Fig. 567. 
Slender, many-branched from base, 4 to 
12 in. high; herbage rather sparsely ap- 
pressed-pubescent, the calyces and 
often the stems with black hairs; leaves 
% to 1 in. long; leaflets 7 or 9 to 13, 
narrowly cuneate-oblong, emarginate, 2 
to 4 lines long; racemes 4 to 8 lines long, 
several-flowered, on slender peduncles, 
exceeding the leaves; flowers soon curv¬ 
ing downward; calyx-teeth narrow, 
about equaling the tube; corolla 1 line 
long, violet or violet-tipped; pods de- 
flexed, 1% lines long, well-exserted 
from the calyx, hirsute-pubescent, 
strongly obcompressed, deeply grooved 
on the back, incompletely 2-celled, with 
slender wavy transverse ridges which 
are more prominent at the margins; 
seeds 2.—Foothills, Coast Eanges from 
Humboldt Co. to San Luis Obispo Co., 
frequent; s. to the San Bernardino Val¬ 
ley; also Sierra Nevada foothills, but 
rare. Mar.-May. 

55. A. albens Greene. Stems many 
from base, diffuse, 5 to 6 in. high; herb¬ 
age silvery-pubescent; leaves 1 to 2 in. 
long; leaflets 5 to 11, obovate, obtuse, 
2V2 to 4 lines long; racemes loose, few- 

flowered, the peduncles shorter than the leaves; calyx-teeth lanceolate-subu¬ 
late, nearly as long as the turbinate tube; corolla purple, 3 lines long; pods 
sessile, linear, compressed, curved, strongly grooved dorsally, 2-celled, pubes¬ 
cent, 6 lines long.—Desert side of the San Bernardino Mts.; local species. 
May. 

56. A. agninus Jepson n. sp. Annual with slender taproot; stems several 
from the base, often zigzag, % to 1% ft. high, hoary-canescent throughout; 
stipules distinct, triangular, scarious; 
leaves 2 to 3 in. long; leaflets 7 to 13, 
obovate to oblong, obtuse or retuse, 3 
to 5 lines long; raceme somewhat loose, 
1y2 to 2 in. long, the purplish flower 
4 lines long; calyx-teeth subulate, 
about % as long as the narrow-cam- 
panulate tube; pods lanceolate, some¬ 
what curved, somewhat obcompressed, 
membranous, densely hoary-pubescent, 
grooved dorsally, very slightly if at 
all inflated, 7 to 9 lines long, the fold 
in-growing from the dorsal suture, ex¬ 
tending half way or nearly to the ven¬ 
tral suture; seeds 8 or 10; style slen¬ 
der, persistent in fruit and curved or 
hooked.—Borrego Sprs., w. Colorado 
Desert (Jepson 8883, type). Apr. (fl. 
and fr.). 

57. A. breweri Gray. Fig. 568. Stems 
filiform or nearly, branching, 1 to sev¬ 
eral from base, 3 to 9 (or 12) in. high; 

herbage sparsely strigulose or sub- 56\f Hot8* SS'itrf* * 
glabrous, the calyces often black- pod x 6. 
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liairy; leaves 1% to 1% in. long; 
leaflets 7 to 11, obovate to narrowly 
oblong-cuneate, obtuse to obcordate, 
2 to 4 lines long; heads closely (3 
or) 5 to 9-flowered, the flowers 
violet-purple tinged, 4 to 4% lines 
long; calyx-teeth lanceolate-subu¬ 
late, about equaling the tube; pods 
ovate or oblong-ovate, whitish-pubes¬ 
cent, 2-celled, grooved on the back, 
3 to 4 lines long, beaked with the 
now elongated very stout straight 
style; seeds 6.—North Coast Ranges 
from Mendocino Co. to Marin Co. 
Apr. 

58. A. tener Gray. Fig. 569. 
Slender, branched from base, 3 to 
9 in. high, minutely appressed- 
pubescent; leaves 1 to 1% in. long; 
leaflets 9 to 15, linear or cuneate, 
acute or emarginate, 3 to 5 lines 
long; flowers purplish, 5 lines long, 
in heads or short racemes, the slen¬ 
der peduncles longer than the 
leaves; calyx-teeth subulate, more 
than half as long as the narrow- 

campanulate tube; pods linear, sub-cylindric, 5 to 7 lines long, lightly ap- 
pressed-pubescent, strongly grooved on the back by the inturning of the 
dorsal suture, completely 2-celled; style persistent in fruit, short, hooked; 
seeds 6 to 10.—Mostly alkaline flats or plains: Sacramento Valley, s. to 
Monterey Co. May (fr.). 

569. Astragalus tener Gray; a, habit x % 
b, pods x % ; c, fl. x 1; d, cross sect, 

of ovary x 2%. 

59. A. clarianus Jepson n. sp. Fig. 570. Branching from or near the base, 
3 to 6 in. high; herbage green, lightly strigulose; leaves 6 to 9 lines long, 
nearly twice as long as the petioles; leaflets 7 to 9, oblong, emarginate, 
acutish at base, 2 to 3 lines long; flowers 2 to 6, in a subcapitate cluster; 
calyx dark-pubescent, its acute teeth less than % as long as the tube; corolla 
white, the banner and keel with 
purple spot at apex, 5 to 6 lines long; 
pods subterete, curved, drawn down 
to a stipe-like base, attenuate at 
apex, minutely pubescent, almost 
completely 2-celled, 1 to 1% in. long; 
style persistent, curved.—Rocky liill- 
slopes, Napa Range: near St. Helena 
(Clara A. Hunt, type); Conn Valley. 

60. A. rattanii Gray. Fig. 571. 
Stems several to many from base, 4 
to 14 in. high; herbage sparsely 
strigose-pubescent, the upper sur¬ 
face of the leaves glabrous; leaves 
1% to 2 in. long; leaflets 11 to 15, 
narrowly cuneate-obovate or -oblong, 
emarginate, 2 to 5 lines long; flow¬ 
ers in capitate clusters terminating 
peduncles longer than the leaves; 
calyx-teeth lanceolate-subulate, more 
than half as long as the campanu- 
late tube; corolla violet or white, 4 
to 5 lines long; pods 3 to 7 in a capi¬ 
tate cluster, narrowly linear, atten- 

570. Astragalus clarianus Jepson; a, habit 
x y2 ; b, a. X iy2 ; c, cross sect, of pod x 3 
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571. Astragalus rattanii Gray; a, fl. branch- 
let x P2 ; b, pods x V2 ; c, cross sect, 

of pod x 6. 

keel prolonged into a beak.—W. Colon 
Co. Apr.-May (fl. and fr.). 

uate, compressed, grooved dorsally, 
almost 2-celled, 2 to 2*4 in. long; 
seeds many. — North Coast Ranges 
from Lake Co. to Humboldt Co. May 
(fl.)-June (fl. and fr.). 

61. A. nuttallianus DC. Stems 
several from the base, diffuse or 
prostrate, 3 to 10 in. long; herbage 
pubescent with stiffish white ap- 
pressed hairs; leaves in a basal tuft 
and scattered along the branches, % 
to 1% in. long; leaflets 9 to 13, linear 
to oblong, acute at base and apex, 
2^4 to 3 lines long; flowers capitate, 
the peduncles slender, exceeding the 
leaves; calyx-teeth narrow, about as 
long as the tube; corolla whitish or 
purplish, 2 to 2y2 lines long, the keel 
with obtuse or acute inflexed or up¬ 
turned tip; pods nearly or quite 2- 
celled, linear, somewhat curved, com¬ 
pressed, deeply grooved dorsally, 7 to 
9 lines long; seeds 14 to 16.—Inyo 
Co. s. through the e. Mohave Desert 
to the Colorado Desert, thence w. to 
San Jacinto Valley; far e. to Ark. 
May. 

62. A. acutirostris Wats. Fig. 572. 
Like A. nuttallianus; apex of corolla 

do Desert; Mohave Desert; n. to Inyo 

24. OXYTROPIS DC. 

Differing from Astragalus only in the keel which is prolonged at the apex 
into a slender beak. (Greek oxus, sharp, and tropis, keel.) 

Herbage silky-villous; leaves 3 to 6 lines 
long.1. O. oreophila. 

Herbage viscid-pubescent; leaves 2% to 3 
in. long.2. O. viscida. 

1. O. oreophila Gray. Leaves and 
peduncles densely tufted or matted 
on the root-crown, 1 to 2y2 in. high; 
herbage silvery-pubescent; leaflets 5 
to 11, oblong to ovate, l1/^ to 2% 
lines long; peduncles scapose, longer 
than the leaves, bearing at the sum¬ 
mit a capitate cluster of purplish 
flowers 4 to 5 lines long; pods 
strongly ovate-inflated, densely gray¬ 
ish-pubescent, 5 lines long, grooved 
ventrally and the ventral suture 
bearing a narrow intruded fold, the 
dorsal suture plane.—Mt. San Gor- 
gonio, San Bernardino Mts., 9000 to 
11,000 ft.; e. to Utah. Aug. (fl. and 
fr.). 

2. O. viscida Nutt. Stems caespi- 
tose from a stout branching root- 
crown, 4 to 6 in. high; herbage viscid- 
pubescent, strongly scented; leaves 
2y2 to 3y2 in. long; leaflets 25 to 33, 

572. Astragalus acutirostris Wats.; a, habit 
x XA ; b, fl. x 1 V2 ; c, pod x IV2 ] d, 

cross sect, of pod x 3. 
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oblong, revolute, acute, 2 to 3 lines 
long; peduncles equaling or exceeding 
the leaves, bearing rather dense sub- 
cylindric spikes of whitish flowers 5*4 
lines long; corolla with strongly 
beaked keel; pods terete, incompletely 
2-celled by intrusion of the seed-bear¬ 
ing suture.—White Mts., 12,200 ft.; n. 
to Ore. July (fl. and fr.). 

25. OLNEYA Gray 

Tree with thin scaly bark, the 
branches armed with stout spines in 
pairs below the leaves. Leaves pin¬ 
nate, with entire leaflets. Flowers few, 
in axillary racemes. Banner orbicular, 
deeply emarginate. Stamens diadel- 
phous (9 and 1). Style bearded above. 
Pod thick, 1 to 5-seeded, tardily dehis¬ 
cent. (S. T. Olney, 1812-1878, Rhode 
Island botanist.) 

1. O. tesota Gray. Desert Ironwood. 
Fig. 573. Broad-crowned tree 15 to 25 
ft. high; leaves 114 to 3 in. long; leaf¬ 
lets 5 to 8 pairs, cuneate-oblong or 
-obovate, 3 to 10 lines long; spines 1 
to 4 lines long; racemes loose, % to 
l1/^ in. long; flowers violet-purple, 4 to 
5 lines long; pods oblong, more or less 

pubescent and often provided with tack-shaped glands, % to 3 in. long, 
1 to 8-seeded, more or less constricted between the seeds; seeds ovoid-globose, 
4 to 6 lines long.—Desert valleys, Colorado Desert; Ariz. to Sonora and 
L. Cal. The wood is remarkably hard 
and heavy and is used by desert 
Indians for arrow parts and tool- 
handles. 

26. SESBANIA Pers. 

Herbs or shrubs with pinnate leaves 
and numerous entire leaflets. Flowers 
commonly yellow, 1 to several on slen¬ 
der axillary peduncles. Calyx broadly 
campanulate with 2 deciduous bract- 
lets at base. Banner circular or oval; 
wings oblong; keel blunt. Stamens 
diadelphous (9 and 1). Ovary mostly 
stipitate, many-ovuled. Fruit elon¬ 
gated-linear, partitioned between the 
seeds. (Sesban, Arabic name of one of 
the species.) 

1. S. macrocarpa Muhl. Colorado 
River Hemp. Fig. 574. Annual, 3 to 10 
ft. high; leaves exceeding the flow¬ 
ers; leaflets 13 to 41 pairs, narrowly 
oblong to linear, mucronulate, 5 to 14 
lines long; calyx-teeth short, acute, 
salient; corolla yellowish, brownish- 
mottled, 6 to 71/2 lines long; pods 4 to 
9 in. long, 1 to 2% lines wide.—Very 
abundant on overflow lands along the 

574. Sesbania macrocarpa Muhl.; a, fl 
branchlet x % ; b, pod x 

573. Olneya tesota Gray; a, leaf with stip- 
ular spines x Y2 ; b, fl. branchlet x V2 ; c, 

calyx spread open x IV2 ; d, pod x %. 
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lower Colorado Elver, e. to the Atlantic, s. to Cent. Am. It is a fiber plant 
producing white lustrous smooth and very strong filaments which are used 
by the Yuma Indians for nets and fish-lines. 

27. VICIA L. Vetch. Tare 

Annual or perennial herbs with weak angular stems, often slightly climb¬ 
ing. Leaves pinnate, with several to many leaflets and semi-sagittate stip¬ 
ules, the rachis ending in a simple or branched tendril. Flowers solitary or 
racemose, axillary, the racemes one-sided. Calyx 5-toothed, the three lower 
teeth often longer. Banner oblong, or appearing so by the turning back of the 
edges; wings united to the middle of the keel. Stamens diadelphous (9 and 1) 
or monadelphous below. Style filiform with a tuft of hairs below the stigma 
all around or sometimes only on the back. Pod flat, 2 to several-seeded. Seeds 
globose, the funiculus expanded above to cover the hilum, thus arillate. 
Cotyledons remaining under ground in germination. (Classical Latin name.) 

Annuals; flowers few, 1 or 2 in the axils. 
Flowers subsessile.1. V. sativa. 
Flowers on elongated peduncles.2. V. exigua. 

Perennials; flowers several to many, in a raceme on an elongated peduncle. 
Leaflets 8 to 12; peduncles 3 to 8-flowered. 

Herbage glabrous or nearly so; stems straightish.3. V. americana. 
Herbage finely pilose-pubescent; stems zig-zag.4. V. californica. 

Leaflets 16 to 30. 
Flowers reddish-purple; peduncles 7 to 18-flowered; pods blackening in drying. . 

5. V. gigantea. 
Flowers bright blue-purple; peduncles 16 to 30-flowered; pods not blackening in 

drying.6. V. semicincta. 

1. V. sativa L. Common Vetch. Tare. Stems slender, iy2 to 2% ft. high; 
leaflets 6 to 12, glabrous, or the margins slightly ciliate, oblong or narrower, 
often cuneate, truncate or retuse, mucronate, % to 1 in. long; stipules small, 
toothed; flowers solitary or geminate, nearly sessile, the pedicels 1 line long 
at most; corolla 8 to 10 lines long; banner purple, wings red; calyx-teeth 
subulate-setaceous, longer than the tube; pods 1% in. long; seeds 1% lines in 
diameter.—Nat. from Fur.; occasional throughout cismontane Cal. 

2. V. exigua Nutt. California Vetch. Very slender, 1 to 2 ft. high; 
leaflets 4 to 12, oblong to narrowly linear, acute or obtusish, apiculate; 
peduncles filiform, shorter than the 
leaves, % to 2 in. long, 1 or 2-flow- 
ered; flowers 2 to 3 lines long, white 
or purplish; pods glabrous, 4 or 5- 
seeded, 1 in. long.—Stony or sandy 
soil: Napa Co. and San Joaquin Co. 
to S. Cal. Apr. Var. hassei Jepson. 
Stouter; leaflets of at least the 
lower leaves deeply notched at 
apex, the notch mucronate; pod 5 
to 8 or sometimes only 3-seeded.— 
Benicia; Livermore; S. Cal. 

3. V. americana Muhl. American 
Vetch. Fig. 575. Stems 2 to 3 ft. 
long, trailing or climbing by 
branched tendrils, sharply 4-sided 
or winged at the angles; herbage 
nearly glabrous; leaflets broadly 
oblong, usually widest above the 
middle, obtuse, mucronulate, y2 
to 1% in. long; peduncles shorter 
than the leaves, 4 to 7 or 8-flow¬ 
ered; flowers at first purplish, 
changing to bluish, 9 lines long; 
calyx-tube 2 lines long, the lower 
teeth the longer (1 line long), the 
upper approximate, incurved; pods 

575. Yicia americana Muhl.; a, fl. branchlet x 
V2 ; b, pistil x 2; c, pod x %. 
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1% to 2 in. long; seeds globose, 
dull black, 2 lines in diameter.— 
Foothills, 50 to 4700 ft.: coastal 
S. Cal.; Coast Ranges; Sierra 
Nevada. Feb.-May. There are in¬ 
tergrades to the varieties. Yar. 
lineAris Wats. Fig. 576. Leaflets 
1 to 1% in. long, % to 1% lines 
wide; pods 1 in. long.—Range of 
the species. Var. truncata Brew. 
Fig. 577. Leaflets truncate at apex 
and 3 to 5-denticulate; pods % to 
1 in. long.—Range of the- species. 

576. Vicia americana var. 
linearis Wats.; leaf x V2. 

577. Vicia ameri¬ 
cana var. truncata 
Brew.; leaf x *4. 

4. V. californica Greene. Stems 
zigzag, erect or decumbent, 5 to 
11 in. long; herbage finely villous- 

pubescent; leaflets 8 to 12, elliptic to cuneate-obovate, truncate with 
the apex 3 to 5-denticulate, 3 to 8 lines long; racemes 3 to 6-flowered.— 
Mountain slopes, 4000 to 6000 ft.; mts. of S. Cal.; Sierra Nevada from 
Tulare Co. to Siskiyou Co., thence 
s. to Humboldt Co. It intergrades 
to no. 3 and seems insufficiently 
distinct. 

5. V. gigantea Hook. Giant 
Vetch. Fig 578. Stems stout, some¬ 
what pubescent, climbing several 
feet high, often forming extensive 
tangles and draperies over shrubs; 
leaflets narrowly oblong or taper¬ 
ing somewhat from the base to the 
obtuse mucronulate apex; calyx 
short, lower teeth about equaling 
the tube; corolla red-purple or pale 
saffron, 6 to 7 lines long; pod ob¬ 
long, 1 x/2 in. long, glabrous, glau¬ 
cous, 3 or 4-seeded; seeds globose, 
velvety black, 2 lines in diameter. 
— Along streams near the coast 
from Monterey Co. to Humboldt 
Co.; n. to Alas. Mar.-June. The 
herbage blackens in drying. 

6. V. semicincta Greene. Stems 
3 to 4 ft. high, striate-angled; herb¬ 
age puberulent; leaflets 16 to 24, 
linear, approximate, % to l1/^ in. 
long; racemes equaling or surpass¬ 
ing the leaves, densely flowered, 
1% to 1% in. long; corolla bright 
blue-purple, 5 lines long; pods % 
in. long, glaucescent, few-seeded; seeds dull black.—Fields, Goose Lake 
Valley, n. Modoc Co.; also se. Ore. 

578. Vicia gigantea Hook.; a, fl. branchlet 
x y6 ; b, fl. x 1; c, pod x V2. 

28. LATHYRUS L. Pea 

Herbs, ours perennial. In technical character and in habit very similar 
to Vicia. Raceme commonly one-sided. Banner roundish or very broad. 
Upper teeth of calyx commonly shorter than the lower. Leaflets usually 
larger, in ours 3 to 5 pairs, mostly mucronate; rachis in some species not 
prolonged into a tendril. Style flattish, hairy along the upper side only, that 
is, next the free stamen. (Old Greek name of the pea.) 
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Stems angled. 
Tendrils short and unbranched or none. 

Herbage villous. 
Plants decumbent; stipules larger than the leaflets; tendrils none; peduncles 

longer than the leaves, 2 to 6-flowered.1. L. littoralis. 
Plants erect; stipules smaller than the leaflets; tendrils none or reduced to 

a point; peduncles much shorter than the leaves, 1 or 2-flowered. . 
2. L. torreyi. 

Herbage glabrous or pubescent. 
Leaflets thin, the mucro minute; tendrils simple; herbage puberulent. 

3. L. nevadensis. 
Leaflets thick, coriaceous, glaucous, the mucro stout and twisted; tendrils 

none or reduced to a point; herbage glabrous.4. L. rigidus. 
Tendrils long, branched or simple. 

Leaflets linear, equaling or exceeding the rachis.5. L. graminifolius. 
Leaflets shorter than the rachis. 

Herbage more or less pubescent; stipules XA to 3A in. long. 
Flowers deep red; w. Riverside and San Diego Cos.. . .6. L. splendens. 
Flowers not deep red. 

Flowers dull white, the banner purple-veined or purplish; Santa 
Cruz Co. to Humboldt Co.7. L. vestitus. 

Flowers rose-pink or flesh-color, the banner with purple veinlets; 
coastal S. Cal. and n. to Monterey Co.8. L. strictus. 

Herbage glabrous; stipules % to 1% in. long. 
Ovary pubescent; tendrils mostly unbranched; stipules as large as and 

simulating the leaflets.9. L. maritimus. 
Ovary glabrous; tendrils branched; stipules small or large, not resem¬ 

bling the leaflets. 
Racemes slender; flowers turning sordid.10. L. sulphureus. 
Racemes stout; flowers fading blue or yellowish. 

11. L. polyphyllus. 
Stems winged; tendrils long, branched. 

Herbage puberulent; stipules XA to % in. long.12. L. californicus. 
Herbage glabrous or nearly so; stipules V2 to 13A in. long.13. L. jepsonii. 

1. L. littoralis (Nutt.) Endl. Beach Pea. Fig. 579. Stems many from 
creeping rootstocks, stout, decumbent; herbage densely silky-villous, sug¬ 
gestive of a hairy Lupine; leaflets 1 to 3 pairs with a usually smaller or im¬ 
perfect terminal one, cuneate-oblong, 4 to 6 lines long; stipules ovate or 
somewhat hastate, 2 to 3 times as large as the leaflets; peduncles exceeding 
the leaves; calyx-teeth nearly equal, as long 
as the tube; corolla 6 to 8 lines long; ban¬ 
ner purple, the keel and wings white or 
nearly so; pod oblong, 1 in. long, villous, 3 
to 5-seeded.—Seashore, Santa Cruz Co. to 
Del Norte Co.; n. to Wash. 

2. L. torreyi Gray. Stems erect, very 
slender, 4 to 9 in. high; herbage light green, 
sparingly villous; leaflets thin, elliptic to 
ovate or oblong, 5 to 7 lines long; leaves 
with a terminal leaflet or the rachis merely 
ending in a point; stipules small, semi- 
sagittate, lanceolate, the lower lobe very 
short; flowers solitary or in 2s, the pe¬ 
duncles 4 to 12 lines long; calyx-teeth sub¬ 
ulate, exceeding the tube, or the upper 
shorter and broader; corolla 6 lines long; 
banner pale lilac, keel and wings white; 
pod linear-oblong, pubescent, 1 in. long, 3 
to 5-seeded.—Shady woods: Santa Clara 
Co. to Humboldt Co.; n. to Wash. The 
herbage is possessed of a lasting fragrance. 

3. L. nevadensis Wats. Stems loosely 
soft-pubescent or sparsely puberulent, 5 to 
18 in. high; leaves sparsely pubescent; 
stipules 3 to 8 lines long; leaflets 3 to 6 
pairs, narrowly or broadly elliptic, acute 
or obtuse at both ends, apiculate or mucron- 
ulate, usually rather thin, sometimes 579. Lathyrus littoralis Endl ; a, fl 

small and thick, % to 1% in. long; tendrils pod x y2. 
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commonly short and unbranched; peduncles usually shorter than the leaves, 
few-flowered; calyx-teeth triangular-acuminate, the lower somewhat the 
larger; corolla reddish-purple fading to blue, sometimes yellowish-white, % 
to % in. long; keel abruptly upward-turned or right-angled.—Foothills and 
mts., 2000 to 7000 ft.: Napa Co. to Siskiyou Co., thence to Plumas Co. and s. 
in the Sierra Nevada to Mariposa Co. (L. nuttallii Wats.) 

4. L. rigidus White. Stems slender, angled, ascending, 6 to 10 in. high; 
herbage glabrous and somewhat glaucous; stipules narrow; leaves coriaceous, 
1 to 2y2 in. long; leaflets 4 to 10, oblong-oblanceolate, 7 to 11 lines long; 
tendrils reduced or none; peduncles exceeding the leaves; racemes 2 to 5- 
flowered; corolla 8 to 11 lines long, white.—Plains and low hills, n. Modoc 
Co.; n. to Ore. 

5. L. graminifolius White. Stems 6 to 14 in. high; herbage glabrous, or 
sometimes loosely pubescent; stipules narrow-lanceolate; rachis of leaves 
1 to 2 in. long, the leaflets linear, pointed, 1 to 3 in. long; tendrils simple or 
branched; peduncles Y2 to 2% in. long, 2 to 4-flowered; corolla white, often 
pink or purple-tinged, 4 lines long.—Open forest, 4400 to 6000 ft., Siskiyou 
Co. to Lassen Co., thence s. in the Sierra Nevada; e. to N. Mex., s. to Mex. 

6. L. splendens Kell. Campo Pea. Stems climbing 2 to 4 ft. high, angled; 
herbage minutely pubescent or subglabrous; leaflets about 8, linear to ellip¬ 
tic-ovate, very variable (even on one individual), 10 to 14 lines long; stipules 
variable; racemes 4 to many-flowered; corolla deep red, 1 to 1% in. long.— 
Mts. of Eiverside and San Diego Cos.; s. to L. Cal. A remarkably showy 
species. 

7. L. vestitus Nutt. Stems angled, low and herbaceous, or climbing 3 to 
7 ft. high on shrubs and woody below; stipules broadly or narrowly semi- 
sagittate; leaflets finely puberulent, dark green, lighter on the under sur¬ 
face, 8 to 12 lines long, 2 to 4% lines wide, tapering to both ends from the 
middle, usually more acute at apex than at base, mucronulate; racemes many- 
flowered; lowest calyx-teeth lanceolate, nearly equaling or exceeding tube; 
corolla dull white, turning sordid in age, 7 to 8 or 9 lines long, the banner 
violet-veined, sometimes pink-tinged; seed with a small aril.—Foothills, open 
or wooded slopes, 100 to 2500 ft.: Santa Cruz Co. to Alameda Co. and n. to 
Tehama and Humboldt Cos.; n. to Ore. 

8. L. strictus Nutt. Similar to L. vestitus and most likely distinct from 
it only varietally; stouter; leaflets elliptic to linear, acute, commonly pubes¬ 
cent, 8 to 15 lines long; stipules 2 to 5 lines long; flowers rose-pink or flesh 
color or whitish with red or purple or lavender veinlets.—Foothills and 
mountains, 2000 to 5500 ft.: Monterey Co. and Tehachapi Mts. to the San 
Jacinto Mts. and San Diego Co.; s. to L. Cal. (L. violaceus and L. laetiflorus 
Greene.) Yar. alfeldii Jepson n. comb. Stipules nearly half as large as the 
leaflets.—Palomar to San Diego. (L. alfeldii White.) Var. bArbarae Jepson 
n. comb. Leaflets elongated-linear, % to 2 in. long, mostly 1 to 2 lines wide. 
—Santa Barbara; Palomar Mt. (L. violaceus var. barbarae White.) Yar. 
thacherae Jepson n. var. Subglabrous; leaves 1 to 1% in. long; basal lobes 
of stipules narrow (lanceolate to subulate).—Ojai Valley, Ventura Co. (Olive 
Thacher 22, type). 

9. L. maritimus Bigelow. Stems stout, 1 to 2 ft. high, at length decumbent; 
herbage glabrous; leaflets elliptic, obtuse at apex, mucronulate, % to 1% in. 
long; stipules broadly ovate, acute, as large as the leaflets; upper calyx- 
teeth Yi to % as long as the lower; corolla purple, % in. long; ovary heavily 
glandular-pubescent.—Sandy seashore, Humboldt Co. to Del Norte Co.; n. 
to Alas., e. to Lab.; Eur. 

10. L. sulphureus Brew. Stems rather stout, 1 to 2 ft. high; herbage gla¬ 
brous; leaflets 6 to 12, not closely paired or commonly distinctly alternate 
on the rachis, oblong-ovate to elliptic, cuspidate at apex, % to 2 in. long; 
stipules small or large, mostly broad; peduncles 2 to 4 in. long; racemes 
6 to 25-flowered; pedicels recurved; corolla dull white or the banner slightly 
pinkish, turning yellowish-brown, 5 to 7 lines long; upper calyx-teeth much 
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shorter than the lower; banner short, pink- or purple-veined in the middle.— 
Foothills, 2200 to 5500 ft.: Lake Co. to Trinity Co.; Sierra Nevada from 
Plumas Co. to Tulare Co. 

11. L. polyphyllus Nutt. Stem erect, angled, iy2 to 2y2 ft. high; herbage 
rather light-colored, perfectly glabrous; leaflets narrowly ovate to elliptic- 
ovate, obtuse at base and apex, mucronulate, % to 2y2 in. long; stipules half 
to as large as the leaflets, ovate, acuminate or ovate-lanceolate, dilated below 
into a rounded toothed lobe, 3 to 9 lines broad; racemes 5 to many-flowered; 
lower calyx-teeth distinctly longer than tube; corolla rose-purple, fading blue 
or yellowish, 7 to 8 lines long.—Vicinity of the ocean: Mendocino Co. to 
Del Norte Co.; n. to B. C., s. in a slightly modified form to the Oakland 
Hills and San Francisco. Var. insecTjTNDus Jepson n. var. Eaceme not one¬ 
sided, the subulate calyx-lobes very prominent in bud.—Olema, Marin Co. 
(Jepson, type). 

12. L. californicus Wats. Stems erect, stoutish, strongly winged, or at 
least evidently winged, 1 y2 to 2y2 ft. high, or climbing 4 to 6 ft.; herbage 
light green, glaucous, finely pubescent or subglabrous; leaflets 1 to 3 
in. long, 3 to 11 lines wide, tapering 
from the middle to each end, acute, 
mucronate, strongly several-nerved 
from or near the base, the nerves 
branching little and almost parallel; 
stipules semi-sagittate, narrow, the 
upper lobe lanceolate, the lower lobe 
little dilated, commonly entire; 
racemes 4 to 18-flowered, on pe¬ 
duncles 3 to 7 in. long; calyx spar¬ 
ingly to densely pubescent; lower 
calyx-teeth lanceolate, subequal, 
longer than tube; pod 2 in. long, 4 
lines broad; corolla white, the ban¬ 
ner pink-veined and soon pink-flushed, 
all the petals sordid in age, 8 to 10 
lines long; seed with a small aril.— 
Sandy places in valleys or along 
streams, 50 to 4000 ft.: Sierra 
Nevada foothills from Tuolumne Co. 
to Shasta Co.;- Sacramento Valley; 
inner North Coast Ranges from Sis¬ 
kiyou Co. to Solano Co.; Oakland 
Hills; Mt. Hamilton Eange. (L. wat- 
sonii White.) 

13. L. jepsonii Greene. Fig. 580. 
Stems 4 to 8 ft. high, climbing, 
strongly winged along the angles; 580. Lathyrus jepsonii Greene; a, fl. branch- 

herbage glabrous; leaflets 8 to 12, let x 1/3 < b> x 1'>°> Pistil x 11/2 5 
linear-lanceolate, 1 to 1 y2 in. long; ’ P° X 2' 
stipules semi-sagittate, both the apical and basal lobes lanceolate or oblong; 
peduncles mostly shorter than the leaves; corolla rose-purple, 8 to 9 lines 
long; lower calyx-teeth unequal, the middle one equaling the tube; pods 
1% to 2y± in. long, 3 to 4 lines wide.—Deltas or marshes: Suisun Marshes; 
lower Sacramento isls. Aug.-Oct. 

29. ALHAGI Desv. 

Spiny shrub. Leaves simple, entire, deciduous. Flowers few in racemes. 
Calyx short-campanulate, subequally toothed. Stamens diadelphous. Banner 
with incurved margin. Pods linear, incompletely 2-celled, constricted be¬ 
tween the seeds. (The Mauretanian name.) 

1. A. camelorum Fisch. Camel Thorn. One to 2 ft. high; spines numerous, 
slender, y2 to 1 in. long; flowers lavender-red, 4 to 5 lines long.—Nat. from 
Asia Minor; Mecca, Colorado Desert. 
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LIN ACE AE. Flax Family 

Herbs. Leaves alternate, or sometimes opposite, small, entire, without 
stipules or these sometimes replaced by a gland. Flowers mostly in cymose 
panicles, perfect, regular, in ours 5-merous. Petals distinct, very quickly 
falling. Stamens 5, slightly united at base. Styles 2 to 5, distinct. Cells of 
the superior ovary as many as the styles, or twice as many by the forma¬ 
tion of a false division wall from the back of each cell, these false partitions 
frequently not complete. Fruit a capsule, splitting through the false parti¬ 
tions and frequently also septicidal. 

1. LiNUM L. Flax 

Our only genus. (Ancient Latin name of these plants.) 

Perennial; styles 5; flowers blue; petals without ventral appendages.1. L. lewisii. 
Annuals; styles 2 or 3. 

Styles 2; petals without ventral appendages; flowers yellow; sepals irregularly ser¬ 
rate or lacerate; upper leaves serrate.'.2. L. digynum. 

Styles 3; petals commonly with ventral appendages at base; sepals entire, or some¬ 
times minutely ciliate-glandular. 

Leaves closely margined with stipitate glands; pedicels 1 to 5 lines long, discrete. 
Flowers yellow; leaves linear.3. L. adenophyllum. 
Flowers pink; leaves ovate.4. L. drymarioides. 

Leaves entire, not ciliate-glandular. 
Pedicels more or less elongated and flowers thus distinctly separate from one 

another; stem much branched and repeatedly dichotomous above 
the simple base. 

Flowers yellow, the petals 1 to IV2 lines long.5. L. clevelandii. 
Flowers pinkish or white. 

Petals about 3 lines long; pedicels straight. . . .6. L. spergulinum. 
Petals about 2 lines long; pedicels curved at apex. 

7. L. micranthum. 
Pedicels short, the flowers in rather close clusters. 

Flowers white, pink or rose-purple.8. L. californicum. 
Flowers bright yellow.9. L. breweri. 

1. L. lewisii Pursh. Blue Flax. Stems several from a woody root-crown, 
erect, thickly clothed with leaves, simple below the corymbosely branched 
summit, iy2 to 3 ft. high; herbage glabrous; leaves linear-lanceolate or 
linear, acute, 5 to 11 lines long; flowers in terminal loose and somewhat 
corymbose clusters, or racemose on the branches; corolla blue, 6 to 8 lines 
long; pedicels 6 to 7 lines long, becoming elongated in fruit; sepals ovate, 
3 to 5-nerved; capsule globose, acute, 3 to 5 lines long, eventually dehiscent 
by 10 valves, the valves often with a brown midnerve.—Sierra Nevada, 4000 
to 9000 ft., s. to San Diego Co.; rare in the Coast Ranges; n. to Brit. Am., 
e. to Texas. 

2. L. digynum Gray. Stem slender, simple below, corymbosely forked 
above, 4 to 9 in. high; leaves usually opposite, elliptic or oblong to spatulate- 
oblong, 3 to 10 lines long, the lower entire, the upper sharply serrate; flowers 
short-pediceled; sepals irregularly serrate or lacerate; petals yellow, not 
appendaged, 2 lines long; carpels 2, the false septa complete.—Meadows, 
3500 to 4700 ft., Sierra Nevada from Mariposa Co. to Plumas Co. and n. to 
Siskiyou Co.; n. to Wash. June-July. 

3. L. adenophyllum Gray. Stem simple below, repeatedly forked above 
and forming a widely branched panicle, 4 to 14 in. high; leaves alternate or 
the lowest opposite, lanceolate, 3 to 6 lines long, the margin conspicuously 
glandular-ciliate; flowers yellow or yellowish white, about 2 to 2 y2 lines 
long; sepals entire and naked, or slightly glandular-ciliate; appendages of 
the petals broad and confluent, somewhat pubescent; filaments abruptly 
dilated and 2-toothed at base; capsule as long as the lanceolate sepals.—Open 
hills, 3000 to 5000 ft., Lake and Mendocino Cos. 

4. L. drymarioides Curran. Similar to no. 3; herbage sparingly villous; 
leaves broadly ovate; flowers pink, scattered; petals minute, 2-toothed and 
appendaged at base.—Foothills, w. Colusa Co. 

5. L. clevelandii Greene. Stem branched above the base, repeatedly 
dichotomous, 8 to 12 in. high; herbage glabrate, leaves oblong to linear, 3 to 
5 lines long; flowers on filiform pedicels (1 or) 2 to 7 lines long; petals 
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yellow, (% or) 1 to l1/^ lines long, 2- 
toothed, 3-appendaged; capsule some¬ 
what longer than the sepals.—Opens 
on chaparral slopes, 1000 to 2500 ft., 
Napa, Lake and Mendocino Cos., in 
the geographic gap of L. micranthum, 
between Mt. Tamalpais and Mt. Diablo 
on the south, and Hy-am-pum on the 
north. June. 

6. L. spergulinum Gray. Fig. 581. 
Stems simple below, above more or 
less dichotomously paniculate, slightly 
hairy in the forks, 11 to 18 in. high; 
leaves linear, 3 to 6 lines long; 
pedicels filiform, rigid, straight, 3 to 
10 lines long; flowers pinkish-white, 
3 to 3% lines long; sepals ovate, naked 
or with one edge weakly glandular- 
ciliate; petals 2-toothed, with 3 ap¬ 
pendages, the middle one ligulate and 
hairy, the lateral horn-like, twined 
outward and downward, or often re¬ 
duced; capsule ovoid, acute, nearly 
twice as long as the sepals.—Open or 
brushy slopes, 1000 to 2000 ft., Contra 
Costa and Sonoma Cos. to Mendocino 
Co. June-July. 

7. L. micranthum Gray. Stems 
freely branched above the base, the 
branches commonly rather closely as¬ 
cending, 5 to 10 in. high; leaves nar¬ 
rowly linear, 3 to 6 lines long; flowers white or pinkish, commonly 2 lines 
long, somewhat nodding on the curved ends of straight or nearly straight 
pedicels; pedicels 2 to 9 lines long; sepals oblong-lanceolate, the inner spar¬ 
ingly or microscopically glandular-ciliate; petals 1 to 1% (rarely 2%) lines 
long, 2-toothed, with or mostly without appendages; capsule ovoid, equal to 
the sepals.—Open hills, often in rocky soil, 1900 to 4500 ft., San Diego Co. 
to Siskiyou Co. in both the Coast Ranges and Sierra Nevada; n. to Ore. 
May-July. 

8. L. californicum Benth. Stem paniculately branched, with angled or 
striate branches, 4 to 24 in. high; herbage glaucous; leaves linear, 5 to 12 
lines long, with prominent stipular glands; sepals lanceolate, glabrous but 
the 3 inner sparingly glandular-ciliate; petals white or pinkish, 2 to 31/4 
lines long, 3-appendaged, the median appendage rounded, not hairy; capsule 
ovoid, acute, a little shorter than the sepals.—Open hills, 1000 to 2000 ft.: 
San Carlos Range; Mt. Diablo; Napa Co.; Lake Co.; Butte Co. Yar. con- 

gestum Jepson n. comb. Sepals puberulent.—Coastal: San Mateo Co.; San 
Francisco; Marin Co. (L. congestum Gray.) 

9. L. breweri Gray. Stems rather shortly branched at summit, or at least 
not diffusely branched, 9 to 14 in. high; herbage glaucous; leaves narrowly 
linear, 5 to 8 lines long; flowers bright yellow, 3 lines long; sepals ovate, 
some slightly glandular on the margin; petals obovate, 3 to 4 lines long, the 
short claw with a tooth on each side and a central gland.—Dry hill or canon 
sides in grassy opens: Mt. Diablo; Yaca Mts. June. 

OXALIDACEAE. Oxalis Family 

Ours low herbs with sour juice and palmately 3-foliolate leaves. Flowers 
complete, regular, symmetrical, 5-merous. Ovary superior, 5-celled; styles 5, 
distinct. Fruit a loculicidal capsule. 

581. Linum spergulinum Gray; a, fl. 
branchlet x V2 ; b, stamens x 5; c, 
pistil x 5; d, median gland or appen¬ 
dage at base of petal and two lateral 

horns x 7 V2. 
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1. OXALIS L. Wood Sorrel 

Leaflets obcordate, closing and drooping at night. Peduncles axillary, 1 to 
several-flowered. Sepals imbricated. Stamens 10, the filaments somewhat 
dilated and united at base. Glands none. Capsule membranous, 5-celled, more 
or less 5-lobed, the cells opening on the dorsal sutures through which the 
seeds are ejected, the valves remaining attached to the axis by the partitions. 
Seeds 2 to several in each cell. (Greek oxus, sour, the juice containing 
oxalic acid.) 

Leaves alternate on the stem; flowers yellow. 
Stems from a running rootstock; pedicels in fruit divergent or umbellate, bearing the 

capsules erect.1. O. corniculata. 
Stems from a stout caudex; pedicels deflexed or refracted in fruit, curved at tip and 

bearing the capsules erect.2. O. wrightii. 
Leaves all basal; flowers pink, white or rose-color. 

Scapes commonly 1-flowered; petals 9 to 12 lines long.3. O. oregana. 
Scapes commonly 3 to 6-flowered; petals 3 to 6 lines long.4. O. trilliifolia. 

1. O. corniculata L. Yellow Sorrel. Stems slender, decumbent or ascend¬ 
ing, from running rootstocks, 3 to 6 in. long; herbage villous, sometimes 
very scantily so; leaflets % to 1% in. long, on slender petioles with small 
villous stipules; peduncles axillary, elongated, bearing 2 or 3 flowers; petals 
yellow; capsules linear, y2 in. long, many-seeded.—Weed introd. from Eur., 
mostly along the coast. Apr.-Oct. Var. atropurpurea Planch. Stems and 
foliage deep red-purple.—Native of Eur., garden escape. 

2. O. wrightii Gray. Stems caespitose from a stout root-crown or short 
caudex, 3 to 7 (or 13) in. long; stems villous, the leaves pubescent; leaflets 
3 to 5 lines long; peduncles axillary, elongated, 1 to 3-flowered; flowers 4 to 
6 lines long; petals yellow, obovate, truncatish or usually emarginate; cap¬ 
sules oblong, % to % in. long.—Monterey to San Diego, thence e. to Tex. 
Apr.-May. (Xanthoxalis californica Abrams.) 

3. O. oregana Nutt. Redwood 
Sorrel. Fig. 582. Scapes and leaves 
from a creeping rootstock; herbage 
more or less rusty-villous; scapes 2- 
bracted near the top, commonly 1- 
flowered; leaflets broadly obcordate, 
broader than long, 1 to l1^ in. long; 
petals oblong-obovate, slightly retuse 
or obtuse, pink, white, or rose-color, 
often veined with purple, 9 to 12 
lines long; capsules obovoid, 9 lines 
long.—Shady woods in the Redwood 
belt from the Santa Lucia Mts. to 
Del Norte Co.; n. to Wash. Mar.- 
Apr. Yar. tracyi Jepson n. var. 
Flowers small, 4 lines long; petals 
white, obtuse.—Humboldt Co. and n. 
to Curry Co., Ore. (Tamba Ranch, 
Chetco River, Jepson 9366, type). 

4. O. trilliifolia Hook. Scapes and 
leaves all basal from a fleshy-scaly 
rootstock; scapes as long as the 
leaves, 5 to 10 in. high, umbellately 
3 to 6-flowered; leaflets thin, 1 to 
iy2 in. long; petals nearly white, 
deeply notched, 3 to 6 lines long; 
capsules linear, 10 to 15 lines long. 
—Montane, 5000 to 6000 ft.: Trinity 
Summit, n. Humboldt Co.; n. to 
Wash. 

582. Oxalis oregana Nutt.; a, habit x V2 ; 
b, petal x 1; c, pistil x 2. 
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GERANIACEAE. Geranium Family 

Ours herbs with lobed and divided leaves and scarious stipules. Flowers 
complete, regular, symmetrical, 5-merous. Sepals persistent. Petals decidu¬ 
ous. Stamens as many or twice as many as the petals. Ovary superior, 5- 
celled, deeply lobed, the 5 styles united around the elongated axis (prolonga¬ 
tion of the receptacle) and free only at tip. Fruit of 5 one-seeded carpels 
separating elastically when ripe from the central persistent axis and bearing 
the twisted or spirally coiled styles as tails. 

Stamens with anthers 10; leaves palmately parted; styles in fruit nearly glabrous inside. . 
1. Geranium. 

Stamens with anthers 5 ; leaves pinnatifid or pinnate, or roundish-cordate; styles in fruit 
bearded inside.2. Erodium. 

1. GERANIUM L. Cranesbill 

Herbs with forking stems, swollen nodes and stipulate palmately parted 
leaves. Peduncles axillary, umbellately 2 or 3-flowered, or 1-flowered. Flow¬ 
ers regular, 5-merous, the sepals imbricate in the bud. Stamens 10, sometimes 
slightly connate at base, all with perfect anthers, the 5 longer alternate with 
the petals and with glands at their base. Styles in fruit nearly glabrous 
inside. Cotyledons plicate, incumbent on the caulicle. (Greek geranos, a 
crane, from the elongated fruit-bearing beak.) 

Petals 1 to 214 (or 3) lines long, little or not at all exceeding the calyx; stems leafy. 
Carpels hairy; stems (especially the lower part) usually retrorsely pubescent. 

Perennial; seeds superficially reticulate; pubescence glandless.1. G. pilosum. 
Annuals. 

Inflorescence usually glandless; flowers light pink; leaf divisions broad; 
seeds reticulated.2. G. carolinianum. 

Inflorescence more or less glandular; flowers purple; leaf divisions narrow; 
seeds regularly pitted.3. G. dissectum. 

Carpels glabrous, transversely wrinkled; seeds smooth; stems and petioles pilose- 
spreading, the hairs sometimes glandular; annual.4. G. molle. 

Petals 4% to 8 lines long, much exceeding the calyx; carpels and beaks glandular- 
pubescent; seeds very minutely roughened; perennials. 

Leaves all basal; San Bernardino Mts.5. G. caespitosum. 
Stems leafy; widespread in the higher mts. 

Petals pink; hairs of pedicels sometimes tipped with yellowish glands. 
6. G. incisum. 

Petals white; hairs of pedicels tipped with purple glands.... 7. G. richardsonii. 

1. G. pilosum Forst. Stems slender, leafy, branching, arising from a thick 
root-crown, 1 to 1% ft. high; stems and petioles retrorsely hispidulose, the 
leaves hispidulose; leaves % to 1 in. wide, incisely 3 or 5-parted, the cuneate 
segments more or less deeply toothed or cleft; peduncles 2-flowered; petals 
deep purple, 1 to 2 lines long; carpels dark brown or black, somewhat 
sparsely hairy.—Introduced from Eur.: Inverness, Marin Co.; Trinidad, Hum¬ 
boldt Co. May-June. Var. retr6rsum Jepson n. comb. Pubescence of stem 
retrorsely strigose.—Presidio, San Francisco; Blue Lake, Humboldt Co. June. 
(G. retrorsum L’Her.) 

G. sibIricum L. Annual; peduncles 1-flowered; sepals strongly awned; 
petals white, 3 lines long.—Native of Siberia; adv. at Olema, Marin Co. 

# 

2. G. carolinianum L. Carolina Geranium. Stems branching, erect or as¬ 
cending, 7 to 14 in. high; herbage pubescent; leaves palmately 5 to 7-parted, 
the cuneate segments more or less incisely dissected or toothed, the ultimate 
segments rather broad; peduncles commonly shorter than the petioles; in¬ 
florescence usually not glandular; flowers about 3 lines long; petals light 
pink: beak of fruit loosely villous, sometimes glandular; carpels hairy, 
usually black; seed reticulately ridged or pitted.—Nat. from eastern U. S.; 
widely distributed but mostly infrequent. Mar.-May. Var. l6ngipes Wats. 
Branching from base, looser and more spreading; leaves cleft into 3 to 5 
broader nearly equal primary lobes which are toothed or cleft; peduncles 
longer than the petioles, spreading.—Humboldt and Siskiyou Cos., 2500 to 
3800 ft.; n. to B. C., e. to Col. July-Aug. 

3. G. dissectum L. Common Geranium. Fig. 583. Differing little from 
no. 2, but the primary lobes of the leaves typically very narrow, with the 
ultimate divisions mostly slender, somewhat falcate and acute; petals rose- 
purple; inflorescence and fruit glandular.—Nat. from Eur.: Coast Ranges, 
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583. Geranium dissectum L.; a, fl. branchlet 
x V2 ; b, £L x 1V2 ; c, carpel x 1; d, seed x 5. 

frequent in the San Francisco Bay 
region. Feb.-June. 

4. G. molle L. Stems slender, 
several from the base, 12 to 20 in. 
high; leaves pubescent, deeply cleft 
into 5 to 7 broad cuneate segments, 
the segments toothed or cleft, the 
basal leaves with petioles 3 to 5 in. 
long; pedicels widely divergent 
after flowering; petals rose-pink, 
cleft at apex, 1% lines long, with 
a tuft of hairs at base; carpels 
glabrous, finely wrinkled trans¬ 
versely, the beak glandular-pubes¬ 
cent.— Introduced from Eur., in¬ 
frequent: San Francisco; Hydes- 
ville, Humboldt Co.; Eureka; Gil¬ 
bert Creek, Del Norte Co. May. 

5. G. caespitosum James. Pe¬ 
duncles scape-like, these and the 
leaves in a basal tuft from a thick 
caudex, 5 to 6 in. long; herbage 
puberulent, the peduncles and 
petioles retrorsely hairy; leaves 5- 
parted or -divided, the segments 
cuneate, deeply toothed or cleft; 
peduncles 1 or 2-flowered; petals 
pale, purple-veined, villous wfithin, 
4Yo to 5 lines long.—San Bernar¬ 

dino Mts., 7000 to 8000 ft.; e. to N. Mex. June. 

6. G. incisum Nutt. Stems 1 to 2 ft. high, from a stout often branched 
caudex; herbage pubescent, the stems and pedicels pilose, the hairs some¬ 
times tipped with yellow glands; 
basal leaves or petioles 6 to 11 in. 
long, deeply parted into usually 5 
segments which are again cleft or 
deeply toothed; cauline leaves short- 
petioled, parted into usually 3 seg¬ 
ments; petals pink or purple, hairy 
inside, 5 to 7 lines long.—Mountain 
valleys and canon flats, 4000 to 7000 j 
ft.: mts. of S. Cal.; Sierra Nevada ' ■ 
from Tulare Co. to Siskiyou Co.; n. 
to B. C. June-Aug. 

7. G. richardsonii F. & T. Fig. 
584. Stems rather slender, from a 
stout caudex, 1 y2 to 2% ft. high; 
herbage appressed - pubescent, the 
stems and petioles pilose or hirsute, 
sometimes retrorsely so; basal leaves 
deeply 5-parted into toothed or cleft 
segments, the petioles 3 to 12 in. 
long; hairs of the pedicels tipped 
with purple glands; petals white, 
mostly roseate-veined, hairy within, 
5 to 6 lines long.—Mountain valleys 
or along canon bottoms, 5500 to 9000 
ft.: mts. of S. Cal.; Sierra Nevada 
from Tulare Co. to Siskiyou Co., 
thence s. to Humboldt Co. (800 ft); 
e. to Rocky Mts., n. to Saskat. July. 

584. Geranium richardsonii F. & T.; 
leaf x 2/9; b, fl. branchlet x % ; c, 

circle and pistil x 1% ; d, fruit 

a, basal 
stamen 

X 2/a. 
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2. ERODIUM L’Her. Storksbill 

Annual herbs. Leaves opposite, often unequal, either simple or pinnate, 
with one interpetiolar stipule on one side and two on the other. In vegeta¬ 
tive characters very similar to Geranium; the flower and fruit nearly the 
same, but the stamens with anthers 5 only, the alternate filaments sterile 
and scale-like. Styles bearded inside. Pedicels after anthesis commonly 
retrocurved. (Greek erodios, a heron.) 

Sepals not bristle-tipped; leaves mostly cordate or subcordate at base. 
Leaves round-ovate to oblong-ovate, sub-palmately cleft or parted.1. E. texanum. 
Leaves cordate-reniform, crenately toothed or shallowly lobed. . . .2. E. macrophyllum. 

Sepals bristle-tipped or setose-tipped; leaves oblong or oblong-ovate, not cordate at base, 
pinnatifid or pinnately divided into toothed or cleft lobes. 

Leaves pinnately cleft into broad crenate lobes; beak of fruit 3 to 5 in. long; sepals 
bristle-tipped; glands of the flowers greenish.3. E. botrys. 

Leaves pinnate; beak of fruit IV2 to 1% in. long; glands of the flowers reddish or 
brownish. 

Leaflets serrate or merely incised; petals with naked claws; sepals without 
bristles or sometimes tipped with 1 or 2 short setose hairs; stipules 
large, obtuse.4. E. moschatum. 

Leaflets pinnatifid; petals with ciliate claws; sepals tipped with 1 or 2 long 
bristle-like hairs; stipules commonly small and acute. .5. E. cicutarium. 

1. E. texanum Gray. Stems caespitose, several from the base, leafy, 11/2 
to 11 in. long; herbage canescently appressed-pubescent, without glandular 
hairs; leaves round-ovate to oblong-ovate, cordate to subcordate at base, 
subpalmately lobed or divided, dentate, 4 to 11 lines long; flowers in clusters 
of about 3; sepals oblong, abruptly mucronate, silvery with appressed pubes¬ 

cence, purple-veined; petals purple, 7 to 9 lines long on the 
earliest flowTers, the late ones greatly reduced or suppressed; 
carpels rather sparsely hairy, the beak scabrous, appressed- 
pubescent.—Sandy soils, Mohave and Colorado deserts; e. to Tex. 
Apr.-May. 

2. E. macrophyllum H. & A. Peduncles and leaves basal or 
sub-basal, 3 to 12 in. high; herbage puberulent; leaves reniform- 
cordate, crenate and often shallowly lobed, 1 to 2 in. broad; 
umbels mostly 2 or 3-flowered; petals white, 5 to 8 lines long, 
little exceeding the broad sepals; filaments conspicuously orbic- 
ular-dilated at base; mature carpels densely silky-hairy, trun¬ 
cate at top, 4 lines long.—Great Valley; South Coast Ranges; 
coastal S. Cal.; rare. Var. californicum Jepson. Taller, branch¬ 
ing, 12 to 16 in. high; herbage puberulent and also beset with 
gland-tipped hairs; leaves 2 to 3V2 in. broad; umbels frequently 

585. E. 5 or 6-flowered; petals deep rose-red or purple.—Alameda Co. to 
botrys Bertol.; Los Angeles Co. 

leal x /4 • 

3. E. botrys Bertol. Fig. 585. Stems leafy, branching from 
the base, commonly prostrate, but sometimes erect, !/> to 2y2 ft. 
long; herbage coarsely white-pubescent; leaves 1 to 4 in. long 
on petioles as long or twice as long, oblong-ovate, pinnatifid, the 
lobes serrate, acute; sepals short-pointed and tipped with 1 or 2 
short bristles; petals deep violet; glands greenish; filaments 
dilated nearly to apex and toothed.—Mediterranean plant widely 
naturalized. On low pastured hills and rolling gravelly plains 
its rosettes of leaves are formed in winter or early spring, lie 
flat on the ground, kill out other seedlings and effectively pro¬ 
tect the plant from close competition. 

4. E. moschatum L’Her. White-stem Filaree. Musk Clover. 

Fig. 586. Leaves at first forming a close rosette on the ground, 
later with stout fleshy ascending leafy stems % to 1% ft. high; 
herbage hirsute with scattered spreading hairs; leaves 2 or 3 
in. to 1 y2 ft. long; leaflets ovate to elliptical, serrate and 
sparsely incised, sliort-petiololate, % to 1% in. long, the terminal 
cuneately 3 to 5-parted; peduncles much elongated in fruit, 4 to moschatum 
11 in. long; petals rose-purple, 3 lines long, with short claws; L’Her.; 

filaments membranously winged at base, with upwardly pointing leaf x ti. 
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teeth; beak of the fruit 1% to 1% in. long.—Nat. from Eur.; 
abundant in rich lands of valley orchards and vineyards, in the 
North Coast Ranges often forming extensive pure growths and 
in such places far more common than E. cicutarium. Mar.-Apr. 
The term Filaree, a contraction of the Spanish Alfilerilla, is, like 
the names Pin Clover or Pin Grass, indifferently applied to 
either this species or to no. 5. 

5. E. cicutarium L’Her. Red-stem Filaree. Fig. 587. Leaves 
at first forming a close rosette on the ground, later with more 
or less ascending leafy stems 3 to 12 in. long; leaflets subsessile, 
nearly oblong, incisely pinnatifid with acute often toothed lobes; 
petals rose-purple; sepals terminated by 1 or 2 bristle-like hairs; 
filaments little dilated at base, not toothed; beak of the fruit 
1 to 1% in. long.—Introduced from the Mediterranean region; 
barren hillsides or dry plains everywhere; in all interior or semi 
arid regions far more common than no. 4. Beginning to flower 
in Feb. or Mar. and in many places continuing through the 
summer. It is an esteemed forage plant. The stems are com¬ 
monly reddish, in no. 4 commonly with white stems. 

LIMNANTHACEAE. Meadow Foam Family 

Annual herbs with dissected alternate leaves without stipules. Flowers 
complete, regular, symmetrical, 3 to 6-merous. Calyx of distinct sepals, per¬ 
sistent, free from the ovary. Petals withering-persistent. Stamens twice as 
many as the petals. Carpels 5, their bodies distinct but with a common style 
arising from among them near the base, at length separating from a very 
short axis as 1-seeded nutlets. 
Flowers commonly 5-merous, never 3-merous; petals notched at apex, longer than the 

sepals; cismontane.1. Limnanthes. 
Flowers 3-merous; petals entire, shorter than the sepals; northern Sierra Nevada, mostly 

transmontane .2. Floerkea. 

587. E. 
cicutarium 

L’Her.; 
leaf x • 

1. LIMNANTHES R. Br. 

Flowers solitary on axillary peduncles, ours 5-merous (exceptionally 4 or 
6-merous). Sepals valvate in the bud. Stamens 10, distinct, the filaments 
alternate the petals with a gland-like swelling at base. Petals with a U- 
shaped band of hairs on the claw. Stigmas 5, capitate. (Greek limne, marsh, 
and anthos, flower, in reference to the habitat.) 

Nutlets smooth or with only a few tubercles at apex; corolla white, usually with a yellow 
eye; herbage glabrous.1. L. douglasii. 

Nutlets densely set with scale-like tubercles, the ridges or plates of the tubercles densely 
covered on the margins with very minute roundish granules, these granules 
microscopically scaly on the surface. 

Herbage glabrous; corolla white, commonly aging or fading pinkish.2. L. rosea. 
Herbage (especially the young parts) pilose; corolla white, sometimes rose-tinted at 
apex.3. L. alba. 

1. L. douglasii R. Br. Meadow Foam. Stems several from the base, as¬ 
cending, 6 to 14 in. long; herbage yellowish green, succulent, glabrous; 
leaves pinnately divided, the divisions 3 to 9 and incisely toothed or parted; 
peduncles at length 2 to 4 in. long; sepals lanceolate, 3 to 4 lines long, % the 
length of the petals; petals white (or occasionally roseate), yellowish at base 
or sometimes wholly white, obovate-cuneate, a U-shaped band of hairs on 
the claw; nutlets smooth to strongly tuberculate, about 2 lines in diameter. 
—Low ground in or near shallow water, forming large patches which color 
in Apr. the valley levels in the Coast Ranges from Trinity Co. to San Luis 
Obispo Co.; less common in the Sierra foothills from Butte Co. to Tulare 
Co.; rare in S. Cal. (San Diego Co.). Its white and yellow is nearly as pleas¬ 
ing as that of blue in Nemophila menziesii. (Floerkea douglasii Baill.) 

2. L. rosea Hartw. Valley Foam. Fig. 588. Stems more or less fleshy, 
many from the base, ascending or erect, 4 to 12 in. high; petals white, the 
nerves rose-color, commonly aging or fading rosy or with a tinge of rose, 
6 to 7 lines long; nutlets grayish or light brown, densely set all over with 
rather thin spreading scale-like tubercles or crests, the ridges or plates of 
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the tubercles covered with very minute 
or microscopic roundish granules furn¬ 
ished with microscopic scales. — Sacra¬ 
mento Valley and lower San Joaquin Val¬ 
ley. Perhaps this passes into L. alba. 
(Floerkea rosea Greene.) 

3. L. alba Hartw. Commonly erect, 5 
to 8 in. high; young parts and buds more 
or less pilose, the calyx densely white- 
woolly with long hairs on the inside; 
sepals rather broad; petals white, often 
rose-tinted at apex; nutlets reddish 
brown, prominently tuberculate, the 
tubercles composed of plates or strands 
and thus more or less hollow or lattice¬ 
like.—Northern Sierra foothills (Tuol¬ 
umne Co. to Shasta Co.) and adjacent 
rolling plains. (Floerkea alba Greene.) 

2. FLOERKEA Willd. 

588. Limnanthes rosea Hartw.; a, 
habit x V2 b, fr. x V2 ; 

c, petal base x 1. 

Similar to Limnanthes but the flowers 
3-merous. Petals small, entire, shorter than the sepals, alternate with as 
many glands. Stamens 6. Stigmas 3, not capitate. (H. G. Floerke, a German 
botanist.) 

1. F. proserpinacoides Willd. Stems slender, (1% or) 6 to 12 in. high; 
herbage glabrous; petals white, 1 line long; nutlets with somewhat slender 
tubercles at summit.—Mountain valleys, 5000 to 7500 ft., n. Sierra Nevada 
from Nevada Co. to Modoc Co.; n. to Ore., e. to Del. 

POLYGALACEAE. Polygala Family 

Perennial herbs or bushes with alternate simple leaves and no stipules. 
Flowers in terminal racemes, irregular and resembling the papilionaceous 
flowers of Leguminosae, but not like them in structure. Stamens (in ours) 
monadelphous. Ovary simple, superior. 

1. POLYGALA L. Milkwort 

Stems often with milky juice. Sepals 5, thin, the two lower and the upper 
keeled one of about the same size, the two lateral much larger, colored, and 
projecting like the wings of a pea-flower. Petals 3, united at base, 2 forming 
a dorsal pair, the third anterior, hooded above and often beaked or crested, 
enclosing the stamens and style. Stamens 8, monadelphous, the tube open 
on one side and adnate to the base of the petals. Ovary 2-celled with one 
ovule in each cell; style long, curved. Capsule with thin walls, flattened 
contrary to the partition, rounded and often notched above, dehiscing 
loculicidally at the margin. Seeds with a conspicuous caruncle. (Polus, much, 
and gala, milk, an ancient Greek name for some shrub used as a stimulant.) 

Spineless plants. 
Beak of the keel broad, strongly curved; flowers purple; sepals glabrous or essen¬ 

tially so; caruncle often wrinkled and bladdery, its lobes concealing the 
upper part of the seed like a cap; herbaceous; Coast Ranges. 

1. P. californica. 
Beak of the keel slender, straight or nearly so; flowers greenish-white; sepals pubes¬ 

cent ; caruncle almost as long as the seed, not cap-like, but with a short 
lobe projecting downward a little on each side of the seed; woody at base; 
Sierra Nevada mostly.2. P. cornuta. 

Spiny bush; desert region.3. P. acanthoclada. 

1. P. californica Nutt. Fig. 589. Stems many from the crown of a peren¬ 
nial root, mostly simple, 3 to 8 in. high; leaves oblong- or elliptic-ovate, % 
to 1^/2 in. long, distinctly petioled; flowers of two sorts: those near the root 
apetalous and developing most of the fruit; those of the terminal racemes 
with rose-purple corollas 5 to 6 lines long; capsules broadly elliptical, 3 lines 
long.—Wooded or brush-covered slopes: San Luis Obispo Co. to Marin Co. 
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and the Napa Range; n. to Ore. Not re- 
L ported from the inner Coast Range. May- 
u June. 

2. P. cornuta Kell. Stems several from 
the base, branching, woody below, 1 to 3 ft. 
high; leaves ovate to oblong or linear, % 
to l1/! (or 1%) in. long, shortly petioled; 
flowers greenish-white, 4 lines long, borne in 
a short dense terminal raceme; outer sepals 
densely tomentulose; petals scarcely equal¬ 
ing the keel; capsule orbicular. — Sierra 
Nevada, 1500 to 3500 ft., from Fresno Co. 
to Siskiyou Co., thence s. to Humboldt Co. 
June-July. Yar. fIshiae Jepson n. comb. 
Bush 2 to 4 ft. high; outer sepals puberu- 
lent; wings purple; keel yellow.—Foothills 
and nits., coastal S. Cal.: Matilija Canon, 
Ventura Co.; Mt. Wilson; Dulzura; s. to L. 
Cal. (P. fishiae Parry.) 

3. P. acanthoclada Gray. Desert Poly¬ 

gala. Spiny shrub 1 to 2y2 ft. high; herbage 
ashy-pubescent; leaves oblanceolate to 
linear, 3 to 6 lines long; flowTers white, 2 
lines long; petals purplish-tinged at apex; 

wings notched at apex; capsules broadly elliptic, emarginate, 2*4 lines long. 
—Providence Mts.; e. to Ariz. and Col. 

589. Polygala californica Nutt.; 
a, fl. and fr. branchlets x 

b, fl. x 2. 
% 

EUPHORBIACEAE. Spurge Family 

Herbs or shrubs. Leaves simple. Flowers monoecious or dioecious, in ours 
small or minute (K/o to 2 lines long), always apetalous in ours (except 
Argythamnia), often naked, i. e., destitute of calyx as well, sometimes ex¬ 
ceedingly reduced and enclosed in a calyx-like involucre. Stamens 1 to 
many. Ovary superior, 3 (4 or 1)-celled, with one or two pendulous ovules 
in each cell. Styles or stigmas as many or twice as many as the cells of the 
ovary. Capsule commonly 3-lobed, 3-valved. Embryo straight, the flat 
cotyledons almost as wide as the fleshy or oily endosperm. 

Staminate flowers with a calyx, the pistillate with or without a calyx, neither kind borne 
in an involucre. 

Ovary with 2 ovules in each cell; anthers erect in the bud; flowers pediceled, dis¬ 
posed in umbellate axillary clusters; shrubs. 

Leaves alternate; capsule 3-celled.1. Securinega. 
Leaves opposite; capsule 4-celied.2. Tetracoocus. 

Ovary with 1 ovule in each cell; leaves alternate; shrubs or herbs. 
Anthers in the bud bent inward and downward. 

Ovary 1-celled; annual.3. Eremocarpus. 
Ovary 3-celled; perennial herbs or sometimes woody at base. . . .4. Croton. 

Anthers erect in the bud. 
Corolla present; flowers in much reduced axillary spikes or clusters; herbage 

mostly grayish or silvery.5. Argythamnia. 
Corolla none; flowers in distinct spikes or racemes. 

Herbage pubescent or canescent; leaves crenate or serrate, with sti¬ 
pules; shrubs. 

Style very short or none; stigmas 3; leaves silvery-canescent be¬ 
neath.6. Bernardia. 

Styles 3, filiform-dissected; leaves green-puberulent. 
7. Acalypha. 

Herbage glabrous; stipules none. 
Leaves peltate; stamens many; styles 3, united at base; shrub. .. 

8. Ricinus. 
Leaves ovate to linear; stamens 2; styles 3, distinct, simple; herbs. 

9. Stillingia. 
Flowers all without calyx, borne however in a calyx-like involucre and appearing like a 

single flower; leaves alternate or opposite.10. Euphorbia. 

1. SECURINEGA Comm. 

Shrubs, ours with entire obovate small leaves. Flowers dioecious. Calyx 
imbricated. Staminate flower with a 5-lobed disk, the lobes alternate with 
the sepals; sepals 5 or 6, distinct; stamens in ours 6, surrounding a central 
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irregularly lobed disk; rudiment of pistil present, often 2 or 3-cleft. Pistil¬ 
late flower with entire disk; ovary 3-celled, each cell 2-ovuled; styles 3, 
simple, united at base, stigmatic down the inside. Seeds in ours with a 
caruncle. (From Latin securis, an axe, in reference to the hardness of the 
wood.) 

1. S. fasciculata Jtn. var. hallii Jepson n. comb. Two to 6 ft. high, with 
rigid branches and spinescent branchlets; herbage subglabrous; leaves in 
fascicles, obovate, 2 to 3 lines long; sepals 6, minute; capsule globose-oblong, 
minutely and thinly pubescent, 3 lines long.—Cottonwood Sprs. and Chuck- 
awalla Bench, Colorado Desert. (Tetracoccus hallii Bdg.) 

2. TETRACOCCUS Engelm. 

Shrubs with entire linear leaves. Flowers reddish, small, dioecious. Stami- 
nate flowers in umbellate clusters of 1 to 5 on axillary pedicels shorter than 
the leaves; calyx 6 to 10-parted, with about 6 to 8 stamens surrounding a 
circle of reniform disk glands at their base. Pistillate flower solitary, pedi- 
celed; calyx similar to the staminate; ovary 4-celled, the cells with 2 ovules; 
styles 4, simple, distinct. Capsule 4-celled and 4-lobed, the valves separating 
from a stout 4-angled columella; seed usually solitary, strophiolate. (Greek 
tetra, 4, and coccus, fruit, referring to the 4-lobed capsule.) 

1. T. dioicus Parry. Two to 5 ft. high, the branches rather slender; leaves 
opposite or some alternate, y2 to 1^4 in. long, very shortly petioled; stami¬ 
nate flower-clusters 3 to 5 lines long; staminate calyx y2 line long, the 
stamens much exserted and a little wmolly at base.—San Diego Co.; s. to 
L. Cal. 

3. EREMOCARPUS Benth. 

A low gray annual with entire 3-nerved leaves. Staminate flowers pedi- 
celed in terminal corymbs; calyx 5 oi 
receptacle; filaments exserted. Pistill 
without calyx; ovary 1-eelled, with 4 
undivided, stigmatic at apex; cap¬ 
sule 2-valved, 1-seeded. (Greek 
eremos, solitary, and karpos, fruit.) 

1. E. setigerus Benth. Turkey 

Mullein. Fig. 590. Stems dichoto- 
mously branched, forming a pros¬ 
trate mat 1 to 3 ft. wide or a low 
broad plant 5 to 8 in. high, or re¬ 
duced to a dwarf 1 to 2 in. high; 
herbage stellate-pubescent and rough- 
hispid; leaves alternate or the upper 
opposite, thick, ovate, the smaller 
varying to almost orbicular, % to 
2y2 in. long, the petioles nearly as 
long or longer; ovary and style 
densely pubescent; capsule 2 lines 
long; seeds smooth and shining, iy2 

lines long. — Dry open areas, low 
hills and valley plains, 10 to 4500 
ft.; very abundant towards the in¬ 
terior, especially on broken ground, 
common throughout cismontane Cal.; 
n. to Wash. The California Indians 
used the heavy-scented herbage of 
this plant to stupefy fish in small 
streams in order that they might be 
caught by hand, whence the Spanish- 
Californian name, Yerba del Pes- 
cado. The seeds are sought by tur¬ 
keys and by turtle-doves. (Piscaria 
setigera Piper.) 

6-parted; stamens 6 or 7 on a hairy 
/te flowers 1 to 3 in the lower axils, 
or 5 small glands at the base; style 

590. Eremocarpus setigerus Benth.; a, 
entire plant resting on the ground x V14; 
b, branchlet x V2 ; c, fl. x 3 ; d, ovary x 5 ; 

e, seed x 3 Vz . 
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4. CROTON L. 

Ours perennial herbs, the stems often woody at base. Leaves entire. 
Flowers monoecious, sometimes dioecious. Staminate flowers in racemes; 
calyx 5-divided; glands of the disk as many as and alternate with the petals; 
stamens 5 to many. Pistillate flowers mostly solitary; calyx 5-parted; ovary 
3-celled, the cells 1-ovuled; styles twice forked. Capsule 3-lobed, globose in 
outline. Seeds smooth and shining, 
with a caruncle. (Kroton, a tick, the 
Greek name of the Castor Plant, its 
seeds resembling that insect.) 

1. C. californicus Mull. Arg. Fig. 
591. Stems branching, erect or dif¬ 
fuse, 1 to 3 ft. long; herbage hoary 
or the leaves green above; leaves 
oblong to elliptic, % to 1% in. long, 
on petioles 3 to 8 lines long; stami¬ 
nate racemes at length 6 to 7 lines 
long, developing gradually, the flow¬ 
ers soon deciduous after anthesis and 
leaving an elongated naked rachis; 
staminate calyx about 1 line long; 
stamens 7 to 14, with hairy fila¬ 
ments; pistillate flowers on short 
pedicels; capsule scurfy, 3 to 4 lines 
broad.—Sandy hills near the ocean, 
washes and sandy mesas in the in¬ 
terior: San Francisco and Contra 
Costa Co. s. to coastal S. Cal., thence 
e. to the interior deserts. Yar. 
major Wats. Stouter and with large 
leaves 1*4 to 3 in. long; staminate 
racemes denser, with larger flowers; 
pistillate flowers more numerous.— 
Santa Barbara Co. to San Diego Co. 
Var. tenuis Ferg. Stems more 
slender; leaves narrowly oblong to 
lanceolate, *4 to 1 in. long, on short 
petioles 1 to 4 lines long; flowers dioecious; caruncle prominent, with a 
broad appressed lobed base.—Potrero, San Diego Co.; Ft. Mohave, Ariz. Var. 
l6ngipes Ferg. Stems much branched; leaves oval, 5 to 10 lines long, only 
slightly pubescent.—S. Cal. Yar. mohavensis Ferg. Much branched, 1*4 to 
2*4 ft. high; leaves narrowly oblong, 3 to 10 lines long.—Mohave Desert. 

5. ARGYTHAMNIA P. Br. 

Herbs or herb-like, the stems often woody below. Flowers usually monoe¬ 
cious, in very short or reduced axillary spikes or clusters consisting of about 
2 to 5 flowers. Sepals 5, nearly distinct, hairy. Petals 5, straw-color, alter¬ 
nate with the calyx-lobes and with the lobes of the glandular disk. Glands 5, 
set between the petal claws. Stamens (in ours) 10 to 15, the filaments united 
into a central column, disposed in sets of 5, the third or upper whorl sterile. 
Anthers erect in the bud. Styles 3, once to thrice forked. Seeds shallowly 
pitted or reticulate. (Greek arguros, silver, and thamnos, bush, the species 
often hoary.) 

Perennial, the stems arising from the branched crown of a woody root; sterile whorl of 
stamens stellate, i. e., reduced to 5 very short lobes stellately arranged. 

Herbage silvery strigose; calyx pubescent outside, no dilation in the sinuses; capsule 
densely hairy.1. A. sericophylla. 

Herbage glabrous or nearly so; calyx glabrous, white-margined, with a small bulbous 
dilation or short blunt spur in each sinus; capsule glabrous. 

2. A. californica. 
Annual; herbage appressed-hairy; sepals pubescent, ciliate with short gland-tipped bristles; 

sterile whorl of stamens consisting of 5 filaments; capsule densely hairy. 
3. A. serrata. 

591. Croton californicus Mull. Arg.; a, fl. 
branchlet x % ; b, staminate fl. x 2; c, 

pistillate fl. x 2; d, fr. x 2. 
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1. A. sericophylla Gray. Stems slender, much-branched at the nodes and 
inextricably interlaced, very brittle, somewhat woody below, 8 to 18 in. 
high; herbage silvery-strigose; leaves lanceolate to linear or oblong, acute, 
% to 1bi in. long; sepals ovate to lanceolate; petals white, deltoid or ovate, 
abruptly short-clawed, hairy on the back; seeds gray with shallow circular 
pits and stellate markings.—Eocky canons, Colorado Desert; e. to Ariz., 
s. to L. Cal. 

2. A. californica Bdg. Stems several from a woody root-crown, 8 to 12 
in. long; herbage glabrous; leaves obovate, serrulate, abruptly short-acute, 
mostly petioled, % to 1% in. long; sepals linear-lanceolate, serrulate, with a 
whitish margin; petals about as in no. 1; seeds brownish, reticulated with 
bead-like ridges, the intervals lineate.—Coachella, Colorado Desert. 

3. A. serrata Mull. Arg. Stems several, 2 or 4 to 12 in. long; herbage 
strigose; leaves ovate to obovate, obscurely serrulate or entire, contracted 
to a more or less distinct petiole, % to 1 in. long; petals thin, whitish, purple- 
veined, narrow-ovate, acute or acuminate, often serrulate, gradually nar¬ 
rowed at base but not definitely clawed, glabrous or merely ciliate at apex; 
seed gray, reticulate, not lineate.—Colorado Eiver Valley; Ariz. to L. Cal. 

6. BEKNAKDIA P. Br. 

Shrubs with alternate stipulate leaves. Flowers monoecious (in ours) or 
dioecious, in small spikes or racemes. Staminate flowers with 3 to 5-parted 
valvate calyx; stamens 3 to 20, distinct, on a central receptacle. Pistillate 
flowers with 6 (sometimes 3 or 9)-parted imbricate calyx; ovary 3-celled, 
3-ovuled; stigmas nearly sessile, 2-lobed. Seeds without caruncle. (P. F. 
Bernard, 1749-1825, French botanist.) 

1. B. myricaefdlia Wats. Stems many, erect, 3 to 7 ft. high, the herbage 
grayish with a fine but often dense stellate pubescence; leaves thick, ovate, 
serrate, prominently veined, % to 1*4 in. long; staminate flowers in axillary 
racemose clusters; stamens 5 to 7; pistillate flowers terminal, sessile; cap¬ 
sule globose, densely stellate-tomentulose, 5 to 7 lines in diameter; seeds 
subglobose, smooth, 3 to 4 lines long—S. Mohave Desert and w. Colorado 
Desert; s. to L. Cal. and Mex. 

7. ACALYPHA L. 

Herbs or shrubs with serrate stipulate leaves. Flowers monoecious, in 
catkin-like spikes. Staminate spikes small; calyx 4-parted, valvate; stamens 
7 to 9, usually 8, distinct, on a raised central receptacle. Pistillate spikes 
short, or the pistillate flowers often solitary or few at the base of the 
staminate spikes; calyx shallowly 8-lobed; ovary 3-celled, 3-ovuled; styles 3, 
red, in ours filiform-dissected. Capsule often surrounded by the enlarged 
bract. (Greek akalyphes, a nettle.) 

1. A. californica Benth. Low shrub; herbage puberulent, the leaves a 
little glandular; leaves ovate-cordate, 3 to 10 lines long, short-petioled; spikes 
peduncled, the staminate 4 to 10 lines long, about 1 line broad, the pistillate 
2 to 3 lines long.—Dry hills, 1000 to 4500 ft., San Diego Co. (Poway, Jamul); 
s. to L. Cal. 

8. KICINUS L. 

Herb or shrub. Leaves large, peltate, palmately lobed. Flowers monoe¬ 
cious, in terminal racemes, the upper flowers pistillate, the lower staminate. 
Stamens many, the anthers erect in the bud; filaments much branched, each 
with many anthers. Styles 3, united at base, plumose, red. Capsule large, 
3-lobed; seeds 3, with large caruncle. (Latin name, the seeds resembling 
ticks.) 

1. R. communis L. Castor Bean. Shrub 3 to 8 ft. high; leaves 7 to 11- 
cleft, % to 1 (or 2) ft. broad.—Cult, from the tropics: locally naturalized 
in coastal S. Cal. 
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9. STILLINGIA Gard. 

Glabrous herbs. Flowers monoecious, disposed in spikes which are pistil¬ 
late at base. Bracts conspicuously biglandular, the glands trumpet-shaped 
or pedicellate saucer-shaped. Calyx imbricate in the bud. Staminate calyx 
thin or scarious, in ours 2-parted; stamens in ours 2; anthers erect in the 
bud. Pistillate calyx in ours none; ovary 3-celled, each cell 1-ovuled; styles 
3, nearly distinct, simple. Capsule lobes breaking away from a 3-horned 
base. Seeds usually carunculate. (Benj. Stillingwell, 1702-1771, London 
student of the ancient Greek plants.) 

Leaves narrowly linear, entire or nearly so; central column of capsule persistent; stems 
tall, rush-like.1. S. linearifolia. 

Leaves ovate, pectinately serrate; central column of capsule none; stems short, very leafy. 
2. S. annua. 

1. S. linearifolia Wats. Rush-like perennial with a tuft of slender stems 
3 ft. high; leaves narrowly linear-lanceolate, 1 to P/2 in. long; spikes mostly 
terminal.—-Cismontane S. Cal. and Colorado Desert. Yar. paucidentata 

Jepson n. comb. Leaves with 2 or 3 setaceous teeth on each side near the 
base; seeds slightly carunculate.—Mohave Desert, n. to Inyo Co. (Stillingia 
paucidentata Wats.) 

2. S. annua Muell. Tufted annual or perennial, 3 to 6 in. high; leaves 
ovate, spinulose-serrate, acuminate, narrowed to a short petiole, 1 to 1Yj 
in. long; spikes mostly axillary; glands at base of bracts somewhat trumpet¬ 
shaped.—Desert washes: Colorado and Mohave deserts. 

10. EUPHORBIA L. Spurge 

Herbs or shrubs. Involucres solitary in the forks or disposed in terminal 
cymes, with 4 or 5 teeth or lobes alternating with glands borne in the 
sinuses; glands either naked or appendaged (that is, with a colored margin). 
Flowers monoecious, both pistillate and staminate naked and included in an 
involucre which itself resembles a flower but really encloses a cluster of 
flowers consisting of several staminate and 1 pistillate flower. Staminate 
flower very much reduced, consisting of a single stamen; filament jointed on 
a short pedicel like it, the pedicel often with a minute scale or bract at 
base, showing that the stamen is a distinct flower. Pistillate flower sup¬ 
ported on a pedicel in the center of the involucre and soon protruded from 
it, consisting of a 3-celled ovary and 3 bifid styles. Capsule with 3 cells, 
each 1-seeded. (Euphorbus, King Juba’s physician.) 

A. Stem leaves opposite, oblique at base; glands 2 to 4, usually with a petal¬ 
like WHITE OR REDDISH APPENDAGE (OR THIS LACKING IN NOS. 8, 9 AND 11). 

1. Leaves serrate or serrulate; stipules distinct; annuals. 

Plants erect or nearly so; herbage glabrous or slightly hairy; stipules triangular, entire 
or slightly lacerate; capsule obtusely angled.1. E. preslii. 

Plants prostrate. 
Herbage glabrous; stem and leaves green or greenish, infrequently reddish; seeds 

clay-white. 
Seeds smooth or irregularly rugulose.2. E. serpyllifolia. 
Seeds with 3 or 4 sharp transverse wrinkles on the sides. . . .3. E. glyptosperma. 

Herbage hairy or puberulent; leaves often reddish or red-spotted. 
Appendages of glands toothed; leaves reddish or green, but not spotted. 

4. E. hirtula. 
Appendages of glands entire; leaves often with a central red spot. 5. E. maculata. 

2. Leaves entire. 
Annuals. 

Herbage pubescent; leaves round-ovate to oblong; seeds oblong, acutely 4-angled; 
Colorado Desert. 

Seeds slightly rugose transversely; herbage glandular-pubescent. .. 6. E. setiloba. 
Seeds with 4 deep transverse grooves; herbage cinereous-pubescent. 

7. E. pediculifera. 
Herbage glabrous; leaves deltoid-ovate or oblong-ovate to elliptic; seeds more or less 

round-ovate. 
Seeds broadly cylindric-ovate; glands entire, without appendages. .8. E. ocellata. 
Seeds round on back, flattish on face, very smooth; glands 2-toothed or horned 

on the outer margin.9. E. eremica. 
Perennials; leaves orbicular to round-ovate or oblong; seeds usually smooth. 

Stipules united into a conspicuous membranous white triangular scale; glands orange 
or brownish.10. E. albomarginata. 

Stipules short-triangular to lanceolate, ciliate, minute; glands dark purple (some¬ 
times yellow).11. E. poly car pa. 
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B. Leaves mostly alternate, mostly not oblique at base; glands 5 or 4; plants 
NEVER PROSTRATE. 

Glands of the involucre with a colored membranous appendage; pedicels of the flowers 
with a minute scale at base; leaves round-obovate, entire; shrub. .12. E. misera. 

Glands of the involucre without a colored appendage; herbs, the stems erect or ascending. 
Leaves linear, entire or nearly so; involucres in terminal head-like clusters; stipules 

gland-like, minute; glands cup-shaped; annual or biennial. .13. E. eriantha. 
Leaves ovate, obovate or rotund, never linear; involucres in dichotomous or often 

umbellate cymes; stipules none. 
Glands rounded and discoid, entire; capsule with warty lobes; leaves serrulate; 

annual.14. E. dictyosperma. 
Glands not entire, variously denticulate, lacerate, or horned; leaves entire. 

Annuals (sometimes biennial). 
Capsule smooth; stem leaves sessile or nearly so.15. E. crenulata. 
Capsule crested; stem leaves petiolate.16. E. peplus. 

Perennial; capsule smooth. 
Glands rather longer than broad, 2-horned; leaves obtuse. 

17. E. palmeri. 
Glands much broader than long, a little lacerate, not horned; leaves 

cuspidate.18. E. schizoloba. 

1. E. preslii Guss. Large Spurge. Stems simple below or branched from 
the base, erect or ascending, 9 to 14 in. high; herbage glabrous or scantily 
pilose; leaves broadly oblong, slightly cordate at base, serrulate, often red¬ 
dish, or red-spotted, 5 to 12 lines long; stipules triangular, entire or some¬ 
what lacerate; flowers in a small terminal panicle of cymes; involucres red- 
brown; glands small, their margins white or red, entire; capsule glabrous, 
obtusely angled; seeds brown, obtusely angled, with 2 or 3 broken transverse 
ridges.—N. Sierra Nevada foothills from Placer Co. to Butte Co., infrequent; 
e. to Atlantic. (E. hypericifolia El. W. Mid. Cal.; E. nutans Lag.) 

2. E. serpyllifolia Pers. Thyme-leaf Spurge. Fig. 592. Stems round, or 
more or less angled, repeatedly 
branched, forming prostrate mats 1 
to 3 ft. across; herbage glabrous and 
green; leaves oblong-elliptic or obo- 
vate-spatulate, more or less minutely 
serrate toward the apex, 2 to 3 lines 
long; stipules setaceous or lacerate; 
involucre % line long or less; glands 
transversely oblong and more or less 
cupped in the center, the wing 
white, narrow, crenately serrate or 
nearly entire; seeds clay-wThite, 
sharply quadrangular, smoothish, 
rugulose or rugose-pitted.-—Valleys 
and plains, 100 to 4000 ft., through¬ 
out Cal. Var. rugul6sa Engelm. 
Leaves more serrate on the larger 
side of the blade; seeds pitted.—San 
Bernardino. 

3. E. glyptosperma Engelm. Simi¬ 
lar to no. 2; leaves oblong-linear; 
seeds with 3 or 4 sharp transverse 
ridges.—Adventive in S. Cal.; Ariz. 
and e. 

4. E. hirtula Engelm. Stems pros¬ 
trate or slightly ascending, 2 to 9 
in. long; herbage villous; leaves 
elliptic-oblong, l1/* to 3 lines long; 
glands red, with a narrow white 
toothed appendage; capsules very small, acutely angled; seeds brown, acutely 
angled, shortly wrinkle-pitted or slightly wrinkled.—Pine belt of the mts., 
3500 to 5500 ft.: Sierra Nevada from Mariposa Co. s.; San Jacinto Mts.; 
Cuyamaca Mts.; s. to L. Cal. 

E. 6ccidentalis Drew. Herbage dull yellowish-green, puberulent; seeds 
coarsely sinuate-rugose.—Hy-am-pum, Humboldt Co. 

592. Euphorbia serpyllifolia Pers.; a, habit 
x 1; b, involucre x 5; c, stamen x 12; 

d, seed x 5. 
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5. E. maculata L. Spotted Spurge. Stems radiately branching, prostrate, 
3 to 10 in. long; herbage thinly soft-hairy; leaves oblong-elliptic to oblong- 
linear, usually with a red blotch in center, serrulate, subcordate at base; 
stipules setaceous, sometimes lacerate or fimbriate; glands 4, cup-shaped, 
with white entire margins; capsule acutely angled; seeds reddish or brown, 
transversely ridged.—Introd. from e. U. S.: Marysville; Berkeley; lone; 
Pasadena; San Bernardino. 

6. E. setiloba Engelm. Stems repeatedly dichotomous from the base, pros¬ 
trate, 2 to 6 in. long; herbage reddish, softly glandular-pubescent; leaves 
round-obovate to elliptic, entire, 1 to 3 lines long, on slender petioles; 
stipules minute, low triangular; involucres solitary in the axils and in small 
leafy clusters terminating the branchlets, narrowly turbinate, the lobes 
ciliolate; glands erect, purple, the margins white or rose-color, narrow, fim¬ 
briate; capsules hairy, angled, % line long; seeds oblong, acutely 4-angled, 
slightly rugose transversely.—Sandy soil, Colorado River Valley from River¬ 
side Mt. to Ft. Yuma. 

7. E. pediculifera Engelm. Stems pubescent throughout, slender, pro¬ 
cumbent, much branched, 1 ft. long; herbage finely cinereous; leaves oblong 
to obovate, entire, moderately but distinctly unequal at base, 3 to 41/o lines 
long, on slender petioles; stipules very small, triangular; involucres clustered 
on short axillary branchlets; glands large, purple, the margins conspicuous, 
white, short-fanshaped, crenulate; styles bifid almost to the base, divari¬ 
cate; capsule pubescent; seeds 4-angled with 4 straight and deep transverse 
grooves.—Colorado Desert (Carrizo Mt.); e. to Ariz., s. to Mex. Apr. 

8. E. ocellata D. & H. Stems many from the base, prostrate, 5 to 13 in. 
long; herbage glabrous; leaves deltoid to oblong-ovate, thickish, unequal 
at base, often cordate at base, entire, 2 to 5% lines long; stipules subulate, 
mostly entire; involucres hemispheric, nearly 1 line long, the lobes fringed; 
glands 2 to 4, yellowish or purplish, short-stipitate, saucer-shaped, the ap¬ 
pendages none or narrow; capsule 1 line long; seeds red-brown, round-ovate, 
smooth or slightly wrinkled.—Dry sandy valleys and foothills: inner South 
Coast Ranges; Great Valley; Sierra Nevada foothills; S. Cal.; e. to Nev. 
Var. arenIcola Jepson n. comb. Glands sessile; seeds clay-white.—Mohave 
Desert and n. (E. arenicola Parish.) 

9. E. eremica Jepson n. sp. Stems few or several from the base, prostrate, 
slightly glandular, 4 to 8 in. long; herbage yellowish-green, glabrous; leaves 
oblong-elliptic, obtuse, entire, 2 to 5 lines long; involucres turbinate-eylin- 
dric, the glands saucer-shaped with the margin produced outwards into 2 
acute lobes or horns; capsules obtusely angled, l1/^ lines long; seeds clay- 
white, round on the back, flattish on the face, very smooth.—Conchilla 
Desert (Jepson 6047, type). 

10. E. albomarginata T. & G. Rattlesnake Weed. Stems numerous from 
a woody base, prostrate or decumbent, 2 to 12 in. long; herbage glabrous; 
leaves nearly orbicular to round-ovate, 2 to 4 lines long, margined with a 
thin whitish edge, often retuse; stipules united into a conspicuous mem¬ 
branous white triangular scale, entire or slightly lacerate; involucres mostly 
solitary, nearly 1 line long; glands 4, orange or brownish, with conspicuous 

white or rose-color appendages; capsule 
nearly 1 line long, the lobes angled on 
the back; seeds oblong, 4-angled.— 
Plains and mesas, S. Cal.; e. to Tex., 
s. to Mex. May-June. 

11. E. polycarpa Benth. Fig. 593. 
Stems numerous, ascending or prostrate 
from a woody root-crown, 2 to 11 in. 
long; herbage glabrous or somewhat 
finely pubescent, leaves round-ovate or 
ovate to oblong, slightly cordate at base 
or obtuse, obtuse or acutish at apex, 1 
to 2 x/z lines long; stipules minute, 

593. Euphorbia polycarpa Benth.; 
a, habit x y3 ; b, invol. x 3. 
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lanceolate to short-triangular, ciliate; involucres commonly solitary in the 
axils, turbinate-campanulate, % to % line long; glands transversely oblong, 
red-purple (sometimes yellow), the appendages varying from conspicuous 
(broad, white or rose-color and somewhat crenulate) to none; capsules % 
line long, puberulent, the lobes angled; seeds oblong, 4-angled, % line long. 
—Dry mesas and rocky slopes: San Diego Co.; Colorado Desert; Mohave 
Desert; Inyo Co.; e. to Tex. Var. vestita Wats. Hoary-pubescent.—Santa 
Monica; Glendora; Cahuenga Pass; Colorado Desert to Inyo Co. 

12. E. misera Benth. Much branched straggling shrub 2 to 3 ft. high; 
herbage minutely puberulent or glabrate; leaves round-obovate, obtuse or 
retuse, 2 to 5 lines long, exceeding the petioles; stipules present; involucres 
solitary, terminal on the short branchlets of the season, hemispheric, 1 line 
long, their lobes short, indexed; glands purple, with a white crenulate 
appendage; capsules 2 to 2% lines long, with rounded lobes, somewhat warty; 
seeds round-ovate, reticulate-wrinkled or slightly pitted.—San Diego; s. to 
L. Cal. 

13. E. eriantha Benth. Stems one or several from the base, slender, 7 to 
18 in. high; herbage glabrous or finely puberulent above; leaves distant, nar¬ 
rowly linear, attenuate to a short petiole, 1 to 2*4 in. long, the uppermost 
forming a whorl subtending the flower-cluster and many times exceeding 
the flowers; involucres in close clusters of 1 to 4 at the end of each branch, 
hoary-pubescent, campanulate, their lobes incurved, fimbriate with densely 
pubescent teeth; glands thin, the broad appendage fimbriate; styles un¬ 
divided; capsule obtusely lobed, finely pubescent, 2 to 2% lines long; seeds 
brown, quadrate-oblong, with low warty ridges; caruncle conspicuous.— 
Canons and mesas among rocks, Colorado Desert: Eagle Mts.; Chuckawalla 
Bench; Andreas Canon; Agua Caliente near Carrizo Creek; s. to L. Cal. and 
Mex., e. to Ariz. Apr. 

E. lathyrus L. Caper Spurge. Stout annual or biennial 1 to 3 ft. high, 
very smooth and glaucous; stem-leaves linear or narrowly oblong, thick, in 
4 vertical ranks, the floral oblong-ovate and cordate; umbels of 3 or 4 rays, 
once or twice forked; glands of the involucre crescent-shaped.—Mediter¬ 
ranean species, occasionally adventive: Myer’s 
Ranch, South Fork Eel River; Berkeley; Seven 
Oaks, San Antonio Mts. 

14. E. dictyosperma E. & M. Fig. 594. Stems 
erect, 5 to 15 in. high, simple or branching from 
the base, dichotomously branched above; herb¬ 
age glabrous; lower leaves oblong- or obovate- 
spatulate, serrulate, often retuse, % to 1% in. 
long; upper and floral leaves opposite, round- 
ovate to oblong, 3 to 6 lines long; inflorescence 
umbelliform, the rays 2 or 3 times forked; in¬ 
volucre and glands small; glands not horned; 
capsule with warty lobes, 1 to 1% lines long.— 
Hill country, 100 to 3000 ft., throughout cis- 
montane Cal. but infrequent; n. to Wash., e. to 
Neb. and Tex. 

15. E. crenulata Engelm. Fig. 595. Stems 
several from the base, erect, rarely decumbent 
at base, 6 to 16 in. high, 2 or 3 times dichoto¬ 
mous above; leaves obovate to spatulate, obtuse, 
sometimes mucronate, entire, sessile or the 
lower shortly petioled, 4 to 15 lines long, the 
floral opposite or ternate, deltoid or broadly 
rhombic-ovate, sometimes cordate at base or 
connate, apiculate, 3 to 5 lines long; involucre 
turbinate, its transversely oblong lobes denticu¬ 
late; glands large, crescent-shaped, the slender 
horns entire or cleft; capsule smooth, iy2 lines 

F. & M.; a, habit x % ; b, 
involucre x 0. 
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broad; seeds ash-colored, dark- 
pitted, 1 to 1 lines long, with a 
prominent caruncle. •— Common in 
the hill country throughout cismon- 
tane Cal.; n. to Ore. 

16. E. peplus L. Petty Spurge. 

Stems simple or usually branched 
from the base, 4 to 7 in. high, um¬ 
bellate above, the branches of the 
umbel dichotomous; herbage gla¬ 
brous; leaves obovate or rotund, 
obtuse or retuse, 5 to 9 lines long, 
the slender petiole 2y2 lines long; 
leaves of the umbel oblong or 
ovate, sessile; involucre about % 
line long, the triangular-ovate lobes 
ciliate with short thick hairs; 
glands with long spreading horns; 
capsule depressed-globose, the lobes 
with 2 crests on the back; seeds 
white, pitted, the caruncle conical. 
—Garden weed from Eur.: Berke¬ 
ley; Monterey; San Bernardino. 

17. E. palmeri Engelm. Stems 
several from the woody root- 
crown, erect, % to 1% ft. high, 
umbelliferous above with 4 or 5 
rays; herbage glabrous; leaves obo¬ 

vate, obtuse, shortly petiolate, 4 to 12 lines long, those of the inflorescence 
very broadly rhombic-ovate to subreniform, very obtuse, mostly apiculate; 
involucres 1 line long, the lobes rounded, entire, ciliate; glands shortly stipi- 
tate, crenate, somewhat 2-horned; capsule ovate, 2 lines long; seeds ovate, 
rugose, IV3 lines long.—Montane, 4000 to 6000 ft., Mt. Pinos and San Ber¬ 
nardino Mts. to Cuyamaca Mts. 

18. E. schizoloba Engelm. Stems erect or decumbent at base, several from 
the root-crown, 6 to 16 in. high, at summit once to thrice dichotomous; herb¬ 
age glabrous or slightly puberulent, somewhat glaucous; leaves ovate to 
obovate, cuspidate, 3 to 6 lines long, the floral ternate, round-ovate; in¬ 
volucre 1 line long, its lobes truncate, notched; glands stipitate, broad, 
irregularly toothed; styles united at base; capsule glabrous.—Desert ranges, 
3000 to 4000 ft.: Panamint Mts.; Providence Mts.; e. to Nev. and Ariz. 

CALLITRICHACEAE. Water Starwort Family 

Herbs growing in shallow water or in the mud of drying vernal pools. 
Leaves opposite, entire, exstipulate, often crowded and forming a rosette at 
the ends of the branches. Flowers monoecious, axillary and solitary, or 2 
or 3 together in one axil, without calyx or corolla but often with two mem¬ 
branous bracts. Staminate flower consisting of 1 terminal stamen. Pistillate 
flower consisting of a 4-celled ovary with 2 filiform stigmas. Fruit 4-lobed, 
splitting at maturity into as many nutlets. 

1. CALLITRICHE l. 

The only genus. (Greek kallos, beautiful, and trichos, a hair, on account 
of the slender stems.) 

Fruit pediceled; flowers bractless; leaves not notched at apex; annual; mainly terrestrial. 
1. G. marginata. 

Fruit sessile; submerged leaves notched at apex. 
Flowers 2-bracted; emersed leaves rosulate, round-obovate.2. C. palustris. 
Flowers bractless; leaves linear, all submerged.3. C. autumnalis. 

1. C. marginata Torr. Stems 2 to 4 in. long, forming dense mats in 
former pool beds; leaves oblanceolate, 2 to 3 lines long; plants sometimes 
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submersed and the leaves linear or the upper floating ones spatulate; bracts 
none; styles long, reflexed, soon deciduous; fruit rather broader than long, 
notched both at apex and base, % to % line long, the lobes sharply winged 
or margined by a thin edge; fruiting pedicels 2 to 5 lines long, sometimes 
2 from the same axil.—Coast Eanges from Humboldt and Solano Cos. to 
Los Angeles Co. Var. l6ngipedi5nculata Jepson n. comb. Fruiting pedicels 
1 to 3 in each axil, 5 to 12 lines long.—W. San Diego Co. (C. longipeduncu- 
lata Mor.) 

2. C. palustris L. Water Fennel. Aquatic; stems 5 to 10 in. long; sub¬ 
merged leaves linear-subulate, 1-nerved, notched at the apex, 7 to 10 lines 
long; emersed or floating leaves roundish-obovate, 1% to 2 lines long, 
abruptly narrowed at base into a slender winged petiole, 1% to 2 times as 
long; fruit roundish elliptic, flattened, slightly notched at apex, % to 1 
line long, each lobe sharply margined on the back for its whole length, the 
proximate lobes with a groove between them.—Cold pools or slow stream¬ 
lets: Coast Eanges from Santa Clara Co. to Humboldt Co.; n. Sierra Nevada 
foothills; n. to B. C., thence e. to the Atlantic. Mar.-May. Yar. stenocarpa 

Jepson n. comb. Leaves oblong-spatulate, all submerged.—Lassen Co. to 
Siskiyou Co. (C. stenocarpa Hegelm.) 

3. C. autumnalis L. Stems 4 to 6 in. long, submerged; leaves linear, 3 to 
4 lines long, deep clear green, 1-nerved, retuse or bifid at the apex; bracts 
none; fruit sessile, roundish, notched, % to 1 line long, margined; styles 
long, reflexed, caducous.—Eare or local, Santa Clara and Sierra Cos.; n. to 
Ore., thence e. to Quebec; Eur., Asia. 

ZYGOPHYLLACEAE. Caltrops Family 

Herbs or shrubs, ours with opposite pinnate leaves, interposed stipules and 
entire leaflets. Flowers perfect, regular, symmetrical or nearly so. Sepals 5, 
distinct or nearly so. Petals in ours 5. Stamens 10, inserted with the petals 
on the receptacle. Ovary usually of as many carpels as petals (rarely twice 
as many or fewer), its cells as many as the carpels or twice as many; style 
one; stigma barely lobed. 

Herbs; leaflets 4 or more pairs; fruits usually spiny; seed without endosperm. 1. Tribultjs. 
Woody plants; leaflets few; seed with endosperm; fruits not spiny. 

Leaflets 3; flowers rose-purple; fruit nearly smooth, glabrous.2. Fagoxia. 
Leaflets 2; flowers yellow; fruit densely hairy.3. Larrea. 

1. TEIBULUS Tourn. Caltrops 

Herbs, ours annuals, with even-pinnate leaves and several pairs of leaflets. 
Flowers yellow, solitary on the peduncles. Stamens opposite the sepals with 
a gland behind the filament at very base. Disk annular, 10-lobed. Ovary 
5-celled; cells 3 to 5-ovuled. Fruit lobed, splitting into 5 nutlets; nutlets 
hard, indehiscent, usually muricate or spinescent on back. (Greek tribulos, 
ancient name of Trapa.) 

1. T. terrestris L. Puncture Weed. Branching from the base, the stems 
decumbent, % to 3 ft. long; herbage whitish-pubescent; leaflets 4 to 7 pairs, 
oblong, 3 to 4 lines long; flowers on short axillary peduncles; petals 1 to 2 
lines long; ovary 5 (or 4)-celled, in fruit splitting into as many 1 to 3-seeded 
nutlets and having no central axis; nutlets warty on back and with 2 stout 
spreading spines 2 to 3 lines long; seeds superposed, separated by transverse 
partitions.—Native of Eur., becoming naturalized near railway stations, 
thence spreading as a serious pest in alfalfa fields and becoming a nuisance 
in waste lands and along roadways: Eiverside; Colton; Bakersfield; Los 
Banos; Tracy; Antioch; Willows; Castle Crags sta. 

2. FAGONIA Tourn. 

Suffrutescent plants, ours with 3-foliolate leaves. Flowers rose-jmrple. 
Petals clawed, early deciduous. Ovary 5-celled, a pair of collateral ovules in 
each cell. Fruit deeply 5-lobed, smooth, breaking up into 5 distinct carpels 
which separate from the persistent axis; carpels 1-seeded, dehiscent ven- 
trally. (G. C. Fagon, French botanist, 17th century.) 
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1. F. californica Beiith. Erect, slender, very much branched and thickly 
interlaced, % to 2 ft. high; stems scabrous on the angles; stipules acerose, 
1 to 3 lines long; leaflets lanceolate to obovate, cuspidate, 2 to 3 lines long, 
the lateral ones about equaling the petiole; flowers in cymes; petals crim¬ 
son, obovate, obtuse, shallowly cupped on the upper side, clawed, spread¬ 
ing almost rotately, 2 to 4 lines long; fruit 2 lines long, much shorter than 
the deflexed peduncles.—W. side of the Colorado Desert: Coyote Canon; San 
Felipe; Vallecito; Mountain Sprs.; Split Mt.; s. to L. Cal. Var. barclayana 

Benth. Stems granulose-glandular, not scabrous; leaflets rhomboidal, 3 to 7 
lines long.—Colorado Desert (Grapevine Canon); s. to L. Cal. 

3. LARREA Cav. 

Evergreen rank-smelling and copiously resinous shrubs. Leaves as if di¬ 
vergently 2-lobed,really consisting of 
2 leaflets sessile on the short rachis 
by a broad base. Flowers yellow, ter¬ 
minal and solitary on the numerous 
short lateral branchlets. Sepals de¬ 
ciduous. Petals clawed, gnawed at 
base. Stamens on a small 10-lobed 
disk, the filaments with a laciniate- 
toothed scale at base on the inside. 
Ovary 5-celled, the cells about 6- 
ovuled; style slender with 5 stigmas. 
Fruit globose, densely white-hirsute, 
the 5 carpels at length separating 
from the axis as indehiscent 1- 
seeded parts. (J. A. de Larrea, 
Spanish promoter of science.) 

1. L. tridentata (DC.) Cov. var. 
glutinosa Jepson n. comb. Creosote 

Bush. Fig. 596. Dark-green shrub, 
2 to 5 ft. high, the branches ringed 
with a black-glandular band at the 
nodes and the leaves very resinous; 
leaflets oblong, somewhat curved, 2 
to 5 lines long; petals twisted half 
round so as to resemble a turbine 
wind-mill, 3 to 4 lines long; fruit 
2y2 lines long, beaked by the style. 

_ . —Very abundant in desert valleys 
596. Larrea tridentata var. glutinosa Jepson; i +}1P Mnhnvo nnd Cnln- 

a, fl. branchlet x % ; b, fl. x 1; c, fr. x 2. an? m,esas in tne IVlonave ana COlO 
rado deserts; n. to Inyo Co.; e. to 

Tex., s. to Mex. Also called Greasewood. (Covillea glutinosa Rydb.) 

RUTACEAE. Rue Family 

Ours shrubs or small trees, with glandular-dotted or aromatic leaves. 
Flowers regular and symmetrical, or nearly symmetrical. Sepals and petals 
4 or 5. Stamens (in ours) as many or twice as many, inserted on or outside 
of a hypogynous disk. Ovary superior, seated on this disk or its base en¬ 
circled by it. Style 1. 

Leaves simple. 
Fruit a deeply 2-lobed capsule; leaves alternate.1. Thamnosma. 
Fruit globose, drupe-like; leaves opposite.2. Cneoridium. 

Leaves compound; fruit a circular samara.3. Ptelea. 

1. THAMNOSMA Torr. & Frem. 

Switch-like shrubs. Leaves alternate, small, narrow, soon deciduous. Flow¬ 
ers on scaly peduncles, the peduncles very short or sometimes almost none, 
solitary and terminal or scattered along the branchlets. Calyx short, 4-lobed, 
persistent. Petals 4, erect, scarcely spreading in anthesis. Stamens 8, equally 
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inserted with the petals on a narrow hypogynous 
disk. Ovary stipitate, 2-celled, didymous, with 
several ovules in each cell; style one; stigma 
capitate. Fruit a coriaceous strongly 2-lobed 
capsule; cells few-seeded. (Greek thamnos, a 
bush, and osme, odor.) 

1. T. montana Torr. & Frem. Turpentine 

Broom. Fig. 597. Steins freely branching broom¬ 
like, yellowish green, 1 to b/o ft. high, thickly 
covered with pustulate glands; herbage heavily 
odorous; leaves oblanceolate, 2 to 6 lines long; 
flowers 4 lines long, black-purple; petals ovate 
to elliptic, revolute at tip; stamens 4 long and 
4 short; style slightly exserted; ovules 8 or 9 in 
each cell; capsule 5 lines broad, deeply parted 
into two subglobose lobes; lobes splitting dorsally 
from the apex, 1 to 3-seeded.—Dry or stony hills 
in the desert region: Colorado and Mohave 
deserts; Inyo Co.; e. to Utah and Ariz. 

597. Thamnosma montana 
Torr. & Frem.; a, fr. branch- 
let x % ; b, fl. branchlet x %. 

2. CNEORIDIUM Hook. f. 

Low glabrous shrub with narrow opposite entire leaves. Flowers 1 to 3 
on short peduncles. Calyx short, 4-parted. Petals 4, white. Stamens 8, the 
ones opposite the petals much shorter; filaments dilated. Ovary globose, 
1-celled, 2-ovuled, seated on an annular disk; style short, flattened, lateral 
(arising from near the base of the ovary); stigma capitate. Fruit globose 

drupe-like, 1 to 2-seeded. Seed globose, with curved embryo; 
endosperm fleshy. (Resembling Cneorum, an Old World genus.) 

1. C. dumosum Hook. f. Fig. 598. Much branched bush, 2 
to 3Y2 ft. high, the herbage heavily odorous; leaves linear or 
tapering to base, glandular-dotted, % to 1% in. long, 1% to 
2 lines wide; peduncles solitary or clustered, 1 to 3-flowered; 
flowers 3 lines broad; petals obovate or elliptic; fruit reddish 
brown, resinous-punctate, 3 lines in diameter.—Hills and 
mesas, w. San Diego Co. (Witch Creek to Bernardo, Encinitas 
and San Diego); s. to L. Cal. Mar.-Apr. Pistils or carpels 
rarely two and then 
the fruit geminate. 

3. PTELEA L. 

Shrubs or small trees. 
Leaves alternate, pin- 

598. Cneoridium nately trifoliolate with 
dumosum sessile leaflets. Flow- 

Hook ; fr. e r s polygamous o r 

dioecious, small, green- 
ish white, in axillary paniculate 
cymes. Sepals, petals and stamens 4 
or 5. Ovary 2-celled; cells 2-ovuled, 
the lower ovule abortive; style short; 
stigmas 2. Fruit a 2-celled 2-seeded 
samara, winged all around, broadly 
orbicular. (Greek name of the Elm, 
the fruit of which is similar.) 

1. P. baldwinii T. & G. var. crenu- 
lata Jepson. Hop Tree. Fig. 599. 
Small tree 8 to 15 ft. high; herbage 
glabrous or slightly pubescent; leaf¬ 
lets elliptic, obovate or elongated- 

rliomboidal, rounded or acute at apex, 599 ptelea baldwinii var. crenulata Jep- 
often with abruptly cuneate base, son; a, leaf x y2 ; b, fr. x 1. 
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crenulate or almost entire, 1 to 2% in. long; sepals very small; petals 2 to 
2y2 lines long; stamens hairy towards the base; fruit straw-yellow, 5 to 8 
lines long, a trifle broader, tipped by the persistent style.—Canons and flats 
in the foothills: inner Coast Range from Shasta Co. to Contra Costa Co.; 
Sierra Nevada foothills from Tehama Co. to Calaveras Co. Apr.-May. 

SIMARUBACEAE. Quassia Family 

Shrubs or trees similar to Rutaceae, but the leaves without dots and the 
wood and bark very bitter. Leaves alternate. Flowers perfect or unisexual, 
regular. Sepals and petals 3 to 5. Disk prominent, 10-lobed; stamens 6 to 10. 
Carpels mostly 2 to 5 (in ours 1 to 10), distinct or united, superior. Fruit in 
ours drupe-like or forming a samara. 

Leaves large, odd-pinnate; fruit a samara.1. Ailanthus. 

Leaves reduced to scales; fruit drupaceous.2. Holacantha. 

1. AILANTHUS Desf. 

Large trees. Leaves odd-pinnate. Flowers small, in large terminal pani¬ 
cles, polygamous, the staminate very ill-scented. Fruit of 1 to 5 distinct 
oblong samaras, with the compressed seed in the middle. (Ailanto, a Malakka 
name, meaning Tree of Heaven.) 

1. A. glandulosa Desf. Tree of Heaven. Tree 20 to 60 ft. high; leaves 
iy2 to 2 ft. long; leaflets with 2 to 4 teeth near the base, the teeth with a 
gland beneath; samaras 1% in. long.—Introduced from China and escaped 
from cultivation: Sierra Nevada foothills (San Andreas, Angels Camp, 
Columbia); Berkeley; Petaluma; Vacaville; Pleasant Valley, ne. Solano Co. 
It is the only exotic tree in California which is markedly spontaneous. It 
has in some localities become a pest as a tree weed. 

2. HOLACANTHA Gray 

Very thorny shrubs with rigid branches. Leaves reduced to small decidu¬ 
ous scales. Flowers dioecious, glome¬ 
rate on the branched thorns. Calyx 5 
to 8-parted. Petals 7 or 8. Staminate 
flowers: stamens 12 to 16, the fila¬ 
ments hairy at base. Pistillate flow¬ 
ers: stamens 6 to 8, the anthers im¬ 
perfect; pistils 5 to 10, lightly con- 
nivent. Drupes small, dry, ovoid. 
(Greek holos, complete, and akantha, 
thorn, all the branchlets thorn-like.) 

1. H. emoryi Gray. Crucifixion 

Thorn. Fig. 600. Five to 8 ft. high; 
fruiting clusters very dense, 1 to 2 in. 
long; drupes soon dry and nut-like, 
2y2 to 3 lines long.—Desert region: 
lava bed ne. of Daggett, Mohave 
Desert; (*'Hayfields,” Chuckawalla 
Mts.; e. to southern Ariz. 

BUXACEAE. Box Family 

Evergreen shrubs with leathery 
simple leaves and unisexual apetal- 
ous flowers. Calyx of 5 (4 to 6) sepals. 
Ovary superior, 2 or 3-celled; styles 
2 or 3; ovules 1 or 2 in each cell. 

1. SIMMONDSIA Nutt. 

Leaves opposite, entire. Flowers on 
short axillary peduncles, the pistillate 
solitary, the staminate in a capitate 
cluster; sepals distinct, somewhat un* 

600. Holacantha emoryi Gray; a, fr. 
branchlet x Vz ; b, staminate fl. (after 
Bot. Mex. Bound, pi. 8) circa x 4; 

c, pistils x 3. 
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equal. Stamens 10 to 12. Styles 3; 
ovary 3-celled, becoming by abor¬ 
tion a 1-celled 1-seeded 3-valved 
fruit. (The naturalist, T. W. Sim- 
monds.) 

1. S. californica Nutt. Jajoba. 
Goat-nut. Fig. 601. Eigid much- 
branched shrub 2 to 4 or 7 ft. high; 
leaves minutely, but the branchlets, 
peduncles and calyx obviously pubes¬ 
cent; peduncles 1 to 3 lines (rarely 
1 in.) long; leaves oblong to ovate, 
1 to 1% in- long, barely petioled; 
staminate flower l1 * * * 5/^ to 2 lines long, 
its sepals broadly oblong or sub- 
spatulate; pistillate flower much 
larger than the staminate, 6 lines 
long, its sepals ovate or lanceolate 
and often abruptly contracted above 
the roundish base; capsule short- 
cylindric, short-pointed, somewhat 
acorn-like, rather less than 1 in. 
long.—Arid hills: Chuckawalla Mts.; 
Conchilla Mts.; San Jacinto Mts.; 
San Diego Co.; e. to Ariz., s. to Mex. 

BURSERACEAE. Torchwood 

Family 

Trees or shrubs with alternate pin- 601. Simmondsia californica Nutt.; a, stami¬ 

nate leaves. Calyx 3 to 5-lobed, per- £ate A- branchlet x % ; & pistillate fl. 

sistent, its base lined with a. disk, pistillate fl. x 2%; e, cross sect, of ovary 
Petals 3 to 5, the stamens twice as x 2 V2; f, nut x V2. 
many as the petals, both borne under 
the disk. Ovary superior, 2 to 5-celled, each cell 2-ovuled; style 1. Fruit 
drupaceous but dry, 1 to 5-celled, indehiscent, or the epicarp splitting into 
valves and falling away. Seed solitary. Endosperm none. 

1. BURSERA Jacq. 

Flowers polygamous. Ovary 3-celled. Fruit 3-angled, 3-valved, in ours 
by abortion 1-celled and 1-seeded. (J. Burser, a botanist of the 16th cen¬ 
tury.) 

1. B. microphylla Gray. Elephant Tree. Low round-headed tree with 
very thick stems and branches, 4 to 10 ft. high; trunk diameter % to 2 ft.; 
herbage glabrous; leaflets 13 to 25, linear-oblong, 2 to 3 lines long; flowers 
5-merous.—Rocky banks of washes: between Fish Creek and Carrizo Creek, 
sw. Colorado Desert; Ariz. to L. Cal. and Sonora. (Elaphrium microphyllum 
Rose.) 

AN AC ARDIACE AE. Sumac Family 

Trees or shrubs with resinous or milky acrid juice and alternate leaves. 
Flowers very small, regular, either perfect or polygamous. Calyx commonly 
5-parted, a glandular ring or cup-like disk lining its base. Petals commonly 
5, the stamens as many or twice as many. Ovary free from the calyx and 
from the disk, 1-celled, 1-ovuled; styles 3. Fruit a dry berry-like drupe; 
seed without endosperm. 

1. RHUS L. Sumac 

Shrubs or small trees. Leaves (in ours) simple or 3-foliolate. Stamens 5. 
Drupe flattened, with rather thin and dry flesh. (Ancient name.) 
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b 

602. Rhus diversiloba T. & Gr.; 
a, fl. branchlet x ; b, pistillate 

fl. x 3 ; c, staminate fl. x 3. 

Leaves 3-foliolate; deciduous shrubs; throughout Cal. 
Flowers greenish, in panicles; drupe whitish, the 

stone rough.1. R. diversiloba. 
Flowers yellowish, in spikes; drupe red, the stone 

smooth.2. R. trilobata. 
Leaves simple, leathery; evergreen shrubs; flowers in 

panicles; S. Cal. 
Panicle much branched, with slender divisions, 

glabrous or nearly so; drupe whitish. . . 
3. R. laurina. 

Panicle composed of stout spikes, finely pubes¬ 
cent; drupe red. 

Leaves elliptic, rounded at apex. 
4. R. integrifolia. 

Leaves ovate, acute or acuminate. 
5. R. ovata. 

1. R. diversiloba T. & G. Poison Oak. Fig. 
602. Erect shrub 4 to 8 ft. high, or the stems 
climbing tree trunks by adventitious rootlets; 
leaflets variable, roundish to ovate, variously 
lobed or toothed; panicles 
axillary, appearing with the 
leaves, somewhat pendu¬ 
lous; flesh of the whitish 

drupe marked with black fibres. — Foothills, valley 
streams, mountain slopes and mountain valleys, 50 
to 5000 ft., widely distributed and often abundant: 
coastal S. Cal.; Coast Ranges; Great Valley (along 
rivers); Sierra Nevada foothills; n. to Ore. As a skin 
irritant the plant juice is highly poisonous, although 
some persons have immunity. The poison is a non-volatile 

oil and one may be poisoned only by 
actual contact or through clothing or 
other objects which have been in con¬ 
tact with the bushes, or through smoke 
particles. It is more widely spread in 
California than any other shrub. Bees 
make honey from the flowers; the honey 
contains no poison. 

2. R. trilobata Nutt. Squaw Bush. Fig. 603. Diffusely 
branching, 2 to 3ft. high; leaflets broadly ovate or 
elliptic, cuneate at base, crenate or lobed; flowers pale 
yellow, appearing before the leaves, borne in terminal 
often clustered spikes; drupe viscidly pilose.-—Narrow 
valleys or flats in canon bottoms, 100 to 4000 ft., through¬ 
out Cal.; n. to Ore., e. to Rocky Mts. The slender but 
tough pliable branchlets were prized in basket-making by 
the native tribes. Var. anisophVlla Jep- 
son n. comb. Leaves small, the lateral leaf¬ 
lets unequal; berries bright crimson.— 
Desert region from the Cottonwood Mts. to 

6Nutt^hlea/xUilna ^ie Panamint Mts. (Sclimaltzia anisophylla 
G r e e n e.) 

3. R. laurina Nutt. Laurel-Sumac. Fig. 604. Very leafy 
shrub, 5 to 7 (or 13) ft. high, exhaling an aromatic odor; 
leaves ovate or lanceolate, abruptly mucronate, l1^ to 5 in. 
long; panicle dense; flowers % to 1 line long; drupe whitish, 
very small.—S. Cal. valleys near the sea. In San Diego Co. 
it is esteemed as a bee-food shrub. 

4. R. integrifolia B. & W. Lemonade-berry. Fig. 605. 

Shrub 2 to 12 ft. high; leaves entire or with a few small 
sharp teeth, 1 to 2y2 in. long; panicles ashy-puberulent; flow¬ 
ers 2 to 3 lines long; bracts, sepals and petals ciliolate.—S. 

Cal., near the coast, often forming thickets. The excretion 6°rifoHaUB in&e" 
on the surface of the berry is used for an acid drink. W.; °leaf x y2. 

603. Rhus trilo¬ 
bata Nutt.; leaf 

x %. 
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5. R. ovata Wats. Sugar-Bush. Fig. 606. Similar to 
jio. 4; leaves shining; panicle dull-puberulent or glabrate. 
—Dry hills, montane S. Cal., back from the coast. The 
sweetish waxen covering of the berries is used by the 
native tribes for sugar. 

KOEBERLINlACEAE. Koeberlin Family 

Trees or shrubs. Leaves minute or scale-like, alternate, 
early deciduous. Flowers in ours 5-merous, the stamens 
as many as the petals or twice as many. Ovary superior, 
seated on a short fleshy stipe or base; placentae axial. 

1. CANOTIA Torr. 

Leafless shrub or small tree with slender spinose branch- 
lets. Flowers white in small axillary racemes. Pedicels 
bracted and jointed above the base. Sepals, stamens and 
petals 5. Ovary 5-celled; style 1; stigma 1. Capsule woody, 
septicidally 5-valved, the valves 2-cleft. Seeds solitary in 
each cell, winged. (The Mexican name.) 

1. C. holacantha Torr. Eight to 18 ft. high; flowers 2 lines long; capsule 
oblong, beaked, 9 to 12 lines long, the seeds half as long.—Providence Mts.; 
e. to Ariz. 

CELASTRACEAE. Burning Bush Family 

Shrubs with angled branches and simple leaves. Flowers small, perfect in 
ours, regular or a little irregular, 4 or 5 (or 6)-merous with jointed pedicels. 
Calyx deeply parted, persistent. Petals inserted under the free margin of a 
very thick and conspicuous disk which fills the saucer-like base of the calyx. 
Stamens commonly 4, 5 or 10, inserted on the disk. Ovary 2 to 5-celled, 
immersed in or surrounded by the disk; styles united into one, in ours short 
or none; stigma 3 to 5-lobed. Fruit a capsule or follicle, free from the calyx. 
Seeds with an aril; embryo large; endosperm fleshy. 

Leaves opposite; petals red or purplish, roundish; fruit a capsule; unarmed shrubs; mostly 
cismontane. 

Large erect shrubs; leaves petioled; seed completely enclosed in a fleshy red aril. . . 
1. Euonymus. 

Small prostrate shrubs; leaves subsessile; seed with a whitish aril at base. 
2. Pachystima. 

Leaves alternate; petals white or greenish white, narrow; fruit a follicle; seed with a 
white aril at base; branches spinescent; deserts.3. Glossopetalon. 

1. EUONYMUS L. Burning Bush 

Large shrubs. Leaves opposite, petioled, deciduous (in ours),with minute sti¬ 
pules or none. Flowers purplish, in few-flowered cymes on axillary peduncles. 
Calyx-lobes, petals and stamens 5 (rarely 6 or 4). Stamens inserted on the 5- 
lobed disk. Ovary 3 to 5-celled, 
the cells 2 to 6-ovuled. Capsule 
3 to 5-lobed, the cells usually 1- 
seeded. Seeds covered with a 
fleshy red aril. (Greek eu, 
good, and onoma, a name.) 

1. E. occidentalis Nutt. 
Western Burning Bush. Fig. 
607. Erect shrub (or some¬ 
times a small tree) with slen¬ 
der often straggling branches, 
6 to 18 ft. high, the greenish 
branclilets 4-angled; leaves gla¬ 
brous, thin, ovate or often, 
broadest above the middle and 
abruptly acuminate, serrulate, 
11/> to 4 in. long, on petioles 

606. Rhus ovata 
Wats.; leaf x x/%. 
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3 to 7 lines long; peduncles 1 to 2y2 in. long, 1 to 5-flowered; flowers 4 to 5 
lines broad; petals roundish, brownish-purple, finely dotted and with scarious 
margins; capsule depressed, smooth, deeply 3-lobed.—Redwood region from 
the Santa Cruz Mts. to Marin and Humboldt Cos.; Plumas Co.; Washoe Co., 
Nev.; n. to Wash. May-June. Var. PARfsmi Jepson n. comb. Bark whitish; 
peduncles 3 to 6-flowered.—S. Cal. mts., 5000 to 6000 ft.: Mt. San Jacinto; 
Palomar; Cuyamaca Mts. (E. parishii Trel.) 

2. PACHYSTiMA Raf. Mountain Lover 

Low evergreen shrubs with squarish twigs and opposite coriaceous leaves 
with minute deciduous stipules. Flowers small, perfect, solitary or in few- 
flowered axillary cymes shorter than the leaves. Calyx-lobes, petals and 
stamens 4. Stamens inserted on the edge of the rounded disk. Ovary 2-celled, 
each cell with 2 ovules. Capsule not lobed, 1 to 2-seeded. Seed with a pale 

lacerate aril at base. (Greek pachus, 
thick, and stima, stigma.) 

1. P. myrsinites Raf. Oregon Box¬ 

wood. Fig. 608. Densely branched, very 
leafy, 1 to 3 ft. high, or sometimes 
nearly prostrate and rising about 6 in. 
from ground; leaves ovate to obovate 
or spatulate, % to 1 (or l1/^) in. long, 
serrulate above the base, subsessile; 
peduncles about 1 line long, 1 to 3- 
flowered; flowers red-brown, 1% to 2 
lines wide.—Montane, 4000 to 5000 ft.: 
Butte Co. to Siskiyou Co.; n. to B. C., 
e. to Rocky Mts. May-July. 

3. GLOSSOPETALON Gray 

Deciduous shrubs with slender spi- 
nescent branches. Leaves small, alter¬ 
nate, entire, with minute stipules. 
Flowers 4 to 6-merous, one at each axil, 
borne on a slender pedicel. Calyx 
parted into unequal lobes. Petals nar- 
row-oblanceolate, much longer than the 
calyx. Stamens mostly 5 to 10, inserted 
under the edge of the crenately 8 or 
10-lobed disk. Ovary 1-celled, with 2 
ovules; stigma sessile. Follicle ob¬ 
liquely ovoid, finely striate, 1 or 2- 
seeded, splitting down the ventral 

Seed with a small thin white aril. (Greek glossa, tongue, and peta- 

608. Pachystima myrsinites Raf.; a, fl 
branchlet x % ; b, fl. x 4. 

suture. 
Ion, petal, because of the shape of the corolla parts.) 

1. G. spinescens Gray. Intricately branched, 1 or 2 ft. high; leaves oblong 
or obovate, glaucous, glabrous or nearly so, 2 or 3 lines long, narrowed to a 
very short but slender petiole with a broad base, with awl-like reddish 
stipules; pedicels shorter than the leaves; flowers 1 to 2 lines long; calyx- 
lobes and petals usually 5, sometimes 4; stamens 6 to 10, rarely 5 or 4; pod 
2 lines long, containing 1 or 2 brown seeds.—Mohave Desert (Cushenbury 
Sprs.; Providence Mts.) and n. to White Mts. and Mt. Laura; e. Ore. to 
Nev., Tex. and n. Mex. Apr. (G. nevadense Gray.) 

STAPHYLEACEAE. Bladder-nut Family 

Shrubs or small trees. Leaves opposite, pinnately compound, with 3 to 
several leaflets, usually with minute often caducous stipules and stipels. 
Flowers regular, perfect. Calyx-lobes and petals 5. Stamens 5, inserted out¬ 
side a large disk. Ovary superior, 3-celled. Fruit a capsule, thin, opening 
at apex. Seeds very hard, wflth shining testa; endosperm present. 
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1. STAPHYLEA L. Bladder-nut 

Shrubs. Flowers white, in droop¬ 
ing raceme-like clusters terminating 
the branchlets. Calyx deeply 5- 
parted, the lobes erect, whitish. 
Petals erect. Ovary consisting of 3 
carpels united in the axis, their long 
styles lightly cohering. Capsule 
large, inflated, bladder-like, 3-celled, 
the cells 1 to 4-seeded. (Greek 
staphule, a cluster.) 

1. S. bolanderi Gray. Sierra 

Bladder-nut. Fig. 609. Glabrous 
shrub 6 to 10 ft. high, or a slender 
tree up to 20 ft. high; leaflets 3, 
roundish ovate, acute, finely serrate, 
1% to 21 2/o in. long; pedicels % to 1 
in. long; sepals several-nerved, a little shorter than the petals; petals 
6 lines long, with broad claws as long or longer than the elliptic blade; 
style and stamens much exserted; bladder 3-horned, 1% to 2 in. long.—- 
Foothills, 2300 to 4500 ft., not common; Sierra Nevada from Tulare Co. to 
Siskiyou Co. 

609. Staphylea bolanderi Gray; a, leaf x 
% b, capsule x y2. 

ACERACEAE. Maple Family 

Deciduous trees or shrubs with opposite leaves. Flowers regular, polyga¬ 
mous or dioecious, borne in racemes, corymbs or fascicles. Calyx generally 
cleft into 5 segments, the petals as many or none. Stamens 3 to 10, borne 
on the edge of a disk or hypogynous. Pistil 1 #vith a 2-lobed 2-eelled ovary 
and 2 styles. Ovary superior, developing a long wing from the summit of 
each lobe and thus ripening into a double samara; samaras separable at 
maturity, the wings serving to rotate them rapidly in the air and further 
their horizontal flight when carried away by the wind. 

1. ACER L. Maple 

Leaves simple or pinnate. Flowers small, the clusters always drooping. 
(Latin name of the Maple tree.) 

Leaves simple; petals present. 
Flowers in racemes; samaras more or less hispid; leaves large, deeply 54obed. 

1. A. macrophyllum. 
Flowers in corymbs; samaras glabrous. 

Leaves shallowly but acutely 7 to 9-lobed; sepals nearly twice as long as the 
petals.2. A. circinatum. 

Leaves mostly 3-lobed or -parted; sepals equaling petals.3. A. glabrum. 
Leaves pinnately or ternately compound; flowers dioecious; petals none. ..4. A. negundo 

1. A. macrophyllum Pursh. Big-leaf Maple. Fig. 610. Broad-crowned 
tree 30 to 95 ft. high; leaves roundish 
broad fingers, 4 to 10 in. broad; perfect 

610. Acer macrophyllum Pursh; a, leaf x 
Vs ; b, fr. x y2. 

in outline, palmately parted into 5 
and staminate flowers mixed in the 
same raceme; stamens 7 to 9, vil¬ 
lous below; body of samara short- 
bristly. — Along living streams 
throughout cismontane Cal., and 
also on east and north slopes of 
mt. ranges in the areas of about 25 
to 50 inches rainfall; n. to B. C. 
and Alas. Also called Water Maple, 
White Maple and Oregon Maple. 

2. A. circinatum Pursh. Vine 

Maple. Fig. 611. Shrub or some¬ 
times a small tree, erect and 5 to 
20 ft. high, but more often vine¬ 
like or reclining; leaves 2 to 4 in. 
broad, 5 to 7-lobed to the middle, 
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611. Acer circinatum 
Pursh; a, leaf x *4 ; 

b, fr. x Vz. 

612. Acer glabrum Torr.; 
a, leaf x % ; b, fr. x Vz. 

with toothed margin; flowers 4 to 10 or more in a 
^ corymb, most of them staminate, the cluster often 

setting but one fruit; stamens 6 to 10, shorter than 
the petals in the perfect flower but longer than the 
petals in the staminate flower; filaments villous 
below; samaras glabrous, the wings spreading at 
right angles to the stalk, scarlet when full grown; 
as the fruit ripens, the peduncle turns upward and 
finally the samara stands erect above the leaf.— 
Along the coast from Humboldt Co. to Del Norte 
Co.; n. to B. C. 

3. A. glabrum Torr. Sierra Maple. Dig. 612. 
Shrub 5 to 10 ft. high, with slender branchlets; 
leaves 1 to 3 in. broad, palmately 3-lobed or often 
with 2 supplementary lobes at base, the margin 

unequally serrate; flowers 4 to 9, in loose umbel¬ 
like corymbs, the staminate without rudiments of 
pistils and the pistillate with short stamens; 
corymbs unisexual or with both pistillate and 
staminate flowers, the sexes often borne on dif¬ 
ferent shrubs; stamens 7 to 10, glabrous; samaras 
usually several in a cluster, glabrous, the wings 
ascending.—Rocky or wet mountain sides, 6000 to 
8000 ft.: San Jacinto Mts.; San Bernardino Mts.; 
Sierra Nevada; Salmon Mts. to Siskiyou Mts.; 
n. to Alas., e. to Rocky Mts. 

4. A. negundo L. var. californicum Sarg. Box Elder. Fig. 613. Tree 20 
to 60 ft. high; leaves pin- 
11 a t e 1 y 3-foliolate, the 
leaflets 1% to 5 in. long, 
serrate and incised, or 
deeply 2 or 3-lobed, or the 
lobes sometimes becoming 
distinct and petioled so 
that one or more of the 
primary leaflets is re¬ 
placed by 2 or 3; stami¬ 
nate flowers clustered on 
thread-like hairy pedicels, 
the stamens 4 or 5; pis¬ 
tillate flowers borne in 
slender racemes; samaras 
straw-white, crimson when 
young, finely pubescent.— 
Along streams and in low 
moist valley bottoms: 
Great Valley; Coast 
Ranges; s. to the San Ber- 

613. Acer negundo var. californicum Sarg.; a, leaf x % ; ncllc^no Mts. 
b, fr. x Vz. 

SAPINDACEAE. Buckeye Family 

Deciduous trees or shrubs with opposite palmately compound leaves and 
slightly irregular flowers. Ovary superior, 3-celled with 2 ovules in each cell, 
commonly but one ovule maturing. 

1. AESCULUS L. Horse Chestnut 

Flowers showy, ill-scented, on jointed pedicels in a terminal cylindrical 
thyrse, of two sorts, perfect (fertile) with long thick styles and sterile with 
short styles; fertile flowers few near top of thyrse. Calyx tubular, unequally 
5-cleft. Petals 4 or 5, slightly unequal, clawed. Stamens 5 to 7, becoming 
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successively much exserted and often unequal. 
Fruit a large 3-valved capsule releasing one 
large polished seed. (Latin name of an Italian 
oak with edible acorns.) 

1. A. californica (Spach) Nutt. Buckeye. 

Fig. 614. Low broad-headed tree 10 to 20 ft. 
high; leaflets 5 to 7, oblong-lanceolate to oblong- 
elliptic, acute or acuminate, 3 to 5 in. long; 
thyrse 4 to 6 in. long; petals 6 to 7 lines long; 
axis of the thyrse at length naked and pendulous, 
bearing one pear-like pod or sometimes 2 to 9; 
seed 1 to 2 in. in diameter.—Dry hills or canon 
sides, 10 to 4000 ft.: Coast Banges from Siskiyou 
Co. to Antelope Valley, Los Angeles Co.; Sierra 
Nevada foothills. June. 

RHAMNACEAE. Buckthorn Family 

Shrubs or small trees with simple leaves and 
mostly caducous stipules. Flowers small (% to 
1V2 lines long), regular, commonly in little 
umbels, the umbels often aggregated in racemes 
or panicles. Calyx-lobes, petals and stamens 5 
(or 4). Calyx-tube lined with a disk, the petals . . . ... 
and stamens inserted on the edge of the disk Nutt.- fr.°brajichle^x11^. 
and alternate with the calyx-lobes. Petals hooded, 
commonly clawed, sometimes wanting. Ovary 3 (or 2)-celled, free from or 
adnate by the disk to the base of the calyx; ovules 1 in each cell, or 1 or 2 
in Condalia. Style simple or 3-cleft. Fruit in ours a berry-like drupe or a 
capsule. 

Fruit drupe-like; calyx-lobes, stamens and petals 4 or 5; calyx or its lower portion per¬ 
sistent as a collar beneath the fruit. 

Drupe with 1 nutlet; petals clawed or none; calyx-lobes deciduous or persistent.... 
1. Condalia. 

Drupe berry-like with 2 or 3 nutlets; petals clawless or none; calyx-tube circum- 
scissile near middle, the upper portion of tube and lobes deciduous as one 
piece, the lower portion persistent.2. Rhamnus. 

Fruit a capsule; calyx-lobes, petals and stamens 5; petals clawed. 
Calyx-tube joined to base of ovary, its lobes deciduous in fruit; style not jointed. . . . 

3. Ceanothus. 
Calyx free from ovary, its lobes persistent in fruit; style jointed.4. Adolphia. 

1. CONDALIA Cav. 

Ours shrubs with divaricate mostly spiny twigs. Leaves alternate, entire, 
with minute stipules. Flowers in small axillary umbels, sometimes reduced 
to a single flower, sometimes developed into small panicles. Calyx deeply 
5-lobed. Petals present or none. Ovary free from the calyx and annular 
disk, incompletely 2-celled, with 1 or 2 placentae and 1 or 2 ovules. Fruit 
drupaceous, the style-base persisting. (A. Condal, Spanish physician.) 
Petals present; calyx deciduous; ovary with 2 placentae. 

Umbels or panicles peduncled; branches and spines puberulent.1. C. lycioides. 
Umbels sessile; branches and spines glabrous.2. G. parryi. 

Petals none; calyx persistent; ovary with 1 placenta.3. G. spathulata. 

1. C. lycioides Weberb. Straggly branching shrub 4 to 6 ft. high, the 
branches regularly armed with rigid slender often leafless spines % to 2% 
in. long; branches and spines whitened and puberulent, the flower-bearing 
branchlets and the calyces finely tomentose; shrub commonly leafless, the 
leaves when present narrowly elliptic, 4 to 7 lines long, very shortly petioled; 
flowers minute (about 1 line broad); drupe subglobose or somewhat elon¬ 
gated, 4 lines long.—Colorado Desert: Mammoth Tank; Cottonwood Sprs.; 
Purple Hills Pass, Colorado Eiver. 

2. C. parryi (Torr.) Weberb. Glabrous shrub 6 to 10 ft. high with flexuous 
branches and slender spines; branches and spines grayish or reddish-brown; 
leaves mostly fascicled on short spurs, obovate to elliptical, 4 to 8 lines long, 
shortly petioled on petioles 1 to 3 lines long; drupe elliptic to oblong, 6 to 7 
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lines long, shortly beaked, borne on a slender pedicel 4 to 5 lines long.— 
Western side of Colorado Desert: Morongo Canon; Pihon Well, Conchilla 
Range; Palm Canon; Grapevine Canon; s. into L. Cal. 

3. C. spathulata Gray. Shrub, intricately branched, the branchlets rigid, 
spinescent, leafy; herbage puberulent; leaves obovate or spatulate, 2 to 3 
lines long, narrowed to short petioles, the under side with a few broad 
light-colored veins in relief; umbels sessile, 1 or 2-flowered; pedicels 1 line 
long; drupe ovoid, 2 lines long.—Colorado Desert (Mesquite sta.); e. to 
Tex., s. to Mex. 

2. RHAMNUS L. Buckthorn 

Shrubs with alternate leaves. Flowers greenish, perfect or polygamous. 
Umbels axillary, sessile or peduncled. Calyx with 4 or 5 lobes or teeth, its 
tube after anthesis circumscissile near the middle, the upper portion of 
tube and the lobes deciduous as one piece, the lower portion persistent as a 
narrow collar beneath the fruit. Petals very small, hooded and without 
claws, or none. Stamens 4 or 5; filaments short. Ovary ovoid, free. Fruit 
berry-like, containing 2 or 3 separate seed-like nutlets of bony or cartilagin¬ 
ous texture. (The ancient Greek name.) 

Petals present; berry black. 
Foliage deciduous; leaves thinnish, 3 to 8 in. long.1. R. purshiana. 
Foliage evergreen; leaves % to 3 in. long. 

Leaves thinnish; bark of branchlets cherry-red; petals when spread out some¬ 
what rhomboidal, notched at apex, truncatish at base.2. R. rubra. 

Leaves thickish; bark of branchlets gray or brown; petals when spread out 
somewhat obcordate, sub-acute at base.3. R. californica. 

Petals none or very minute; foliage evergreen; berry red.4. R. crocea. 

1. R. purshiana DC. Cascara Sagrada. Small tree or shrub 8 to 20 ft. 
high; leaves in a tuft at end of branchlets, thinnish, deciduous, elliptic- 
oblong, obtuse or slightly cordate at base, obtuse or abruptly blunt-pointed 
at apex, serrulate, 2y2 to 5 (or 8) in. long; petioles tomentulous; flowers 
5-merous; berry black, with 3 (rarely 2) nutlets.—Mountain slopes and 
canons, Mendocino and Humboldt Cos. near the coast; n. to Wash. Var. 
an6naef6lia Jepson n. comb. Leaves obovate or oblong, the larger 4 to 7 
in. long and 1% to 2y2 in. wide, mostly cuneately tapering at base.—Bear 
Valley, Nevada Co., to Mt. Shasta. (R. anonaefolia Greene.) 

2. R. rubra Greene. Shrub 2 to 4 ft. high, with reddish twigs; leaves 
oblong, finely serrulate, glabrous, % to iy2 in. long; umbels sessile or nearly 

so; berries obovoid or somewhat con¬ 
tracted at base, 2 to 3 lines long.—Sierra 
Nevada, 5000 to 7000 ft., from Mariposa 
Co. to Siskiyou Co. 

3. R. californica Esch. Coffee Berry. 
Fig. 615. Shrub commonly 4 to 6 ft. 
high; leaves scattered along the branch- 
lets, narrowly or broadly oblong, serru¬ 
late, usually acute, glabrous or slightly 
puberulent, dark green when dried, 1 y2 
to 2i/2 in. long; flowers mostly 5-merous; 
peduncles 1 to 10 lines long; berry green 
when young, turning red or reddish and 
finally black when ripe, globose or oval, 
3 to 4 lines in diameter, containing 2 
(rarely 3) nutlets.'—Canons, hill and 
mountain slopes, 10 to 4000 ft.: Coast 
Ranges from Mendocino Co. to San Luis 
Obispo Co. and s. to the San Gabriel and 
San Bernardino mountains. June-July; 
fr. Sept.-Oct. Also called Pigeon Berry 
and Yerba del Oso. Very variable in 

Gio. Rhamnus californica Esch.; a, fl. foliage, various climatic areas having 
branchlet x %; b, fl. x 5%; c, long. f ’ , „ . , „ 6 

sect, of fl. x 6. developed fairly distinctive leaf forms. 
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Yar. tomentella B. & W. Leaves 2 to 3 in. long, elongated, oblong, varying 
to elliptic, obscurely serrulate or entire, abruptly acute or acuminate, usually 
conspicuously feather-veined, finely tomentose on the under side or even 
silvery, typically very olive-like; peduncles % to l1/^ in. long.—Dry foot¬ 
hills, 500 to 5000 ft.: Sierra Nevada foothills; inner North Coast Ranges; 
Santa Cruz Mts. and Mt. Hamilton Range; s. to S. Cal. mts. (San Bernar¬ 
dino, San Jacinto, Palomar and Cuyamaca Mts.) ; L. Cal. Yar. virIdula Jepson 
n. var. Leaves obovate or oblong, obtuse or very shortly acute, % to 1% 
in. long, dark green above, velvety beneath to the touch but scarcely to 
the eye; umbels sessile or shortly peduneled.—Desert slopes, Inyo Co. (Cot¬ 
tonwood Creek, 7500 ft., Jepson 5086, type). Var. obtusIssima Jepson n. 
comb. Leaves elliptic or broadly oblong, very obtuse, serrulate, 1 to 1*4 in. 
long, often puberulent beneath, slightly yellowish when dried; umbels dis¬ 
posed to be sessile.—Sierra Nevada, 3500 to 5500 ft., n. to Mt. Shasta, s. to 
Mt. San Jacinto. (R. obtusissima Greene.) Var. crassifOlia Jepson n. var. 
Shrub 3 to 8 ft. high; branchlets and petioles very stout; leaves oval or 
elliptic, obtusish at apex, or sometimes shortly acute, rounded or obscurely 
cordate at base, very thick and leathery, very prominently parallel-nerved 
beneath, 1% to 3 in. long, 1 to nearly 2 in. wide, 
finely tomentulose below, microscopically so above; 
leaf-scars prominent.—Inner North Coast Range 
foothills from Colusa Co. (ridge w. of Bear Valley, 
Jepson 8974, type) to Tehama Co., in the chapar¬ 
ral. Var. occidentalis Jepson n. comb. Foliage 
yellowish; leaves oval or elliptic, obtuse or shortly 
acute, entire, 1% to 2% in. long, glabrous; pe¬ 
duncles 1 to 6 lines long.—Three Creeks, n. Hum¬ 
boldt Co., Cal., to Josephine Co., Ore. Well-marked 
local form. (R. occidentalis Howell). 

4. R. crocea Nutt. Red-berry. Low densely 
branched glabrous shrub % to 2 or 3 ft. high, 
the branchlets rigid or even spinescent; leaves 
often fascicled, elliptic, firm coriaceous, 1 to 5 
(or 8) lines long, serrulate, green above, yel¬ 
lowish beneath, very shortly petioled; flowers 
mostly polygamous and 4-merous; petals none or 
minute; berry 2 to 3 lines long, red, containing 2 
(rarely 3) nutlets.—Napa Range and s. near the 
coast to Santa Barbara and San Diego. Feb.- 
May; fr. Sept. Var. ilicif6lia Greene. Fig. 616. 
Tree-like with a distinct trunk, or the stems sev¬ 
eral and clustered, 3 to 12 ft. high; branchlets 
rather stout, repeatedly and shortly branched at 
the ends; leaves oval to orbicular, often golden beneath, spinulose-dentate, 
4 to 12 lines long; sepals and stamens 4 or frequently 5; berry bright red, 
ovoid, 2y2 lines long.—Inner Coast Range (w. Glenn Co., Vaca Mts., Mt. 
Diablo); Sierra Nevada foothills; coastal S. Cal. Var. insularis Sarg. Tree 
15 to 30 ft. high; similar to var. ilicifolia; leaves less prominently or scarcely 
at all toothed and berries larger.—Santa Barbara Isis. Var. pil6sa Trek 
Leaves more or less pilose.—Mts. of San Diego Co. (R. pilosa Abrams.) 

3. CEANOTHUS L. 

Shrubs or small trees with petioled leaves, the branchlets often divaricate 
and rigid, sometimes spinescent. Flowers small but showy, borne in panicles 
or umbels. Calyx 5-lobed, the lower part adnate with the thick disk to the 
lower part of the 3-celled ovary. Petals 5, hooded by the inflexion of the 
acuminate apex, and with long claws. Stamens 5, filaments filiform, long- 
exserted. Style 3-cleft. Capsule subglobose, 3-celled, 3-lobed, becoming dry 
and separating into its 3 carpels, these elastically dehiscent along the inner 
edge and dispersing the seeds. Seeds obovate, convex on the back. (Greek 
Keanothus, name used by Dioscorides to designate some spiny plant.) 

616. Rhamnus crocea var. 
ilicifolia Greene; fr. 

branchlet x 1. 
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A. Leaves alternate, entire or if not entire the teeth usually glandular; 
STIPULES THIN, FUGACIOUS OR DECIDUOUS ", FLOWERS IN SMALL UMBEL-LIKE CLUSTERS 
WHICH ARE RACEMOSELY DISPOSED ALONG A SIMPLE AXIS (“SIMPLE PANICLE”) OR 
ALONG A MORE OR LESS BRANCHED AXIS (“COMPOUND PANICLE”); CAPSULES OFTEN 
RIDGED OR CRESTED ON BACK OF THE LOBES OR CELLS, NEVER WITH HORNS.-Sub- 
genus Euceanothus. 

1. Branchlets mostly flexible; spines none; bark green or brown. 

Panicles mostly simple; flowers blue, mostly deep blue; foliage evergreen; leaves pinnately 
nerved (except in no. 8). 

Branchlets terete; leaves pinnately nerved, usually with conspicuous glandular teeth, 
commonly of unequal size but mostly small, often thickly set on the branch- 
lets or even crowded; panicles small, often subglobose or short-oblong, 
frequently on long peduncles; low or prostrate shrubs. 

Leaf margin flat, glandular-toothed. 
Leaves dull above. 

Stems creeping; leaves rounded, villous pubescent; panicle few (3 to 
8)-flowered.1. G. diversifolius. 

Stems not creeping; low flat-topped shrub; leaves pale and pubescent 
beneath.2. G. lemmoni. 

Leaves glossy or waxed above; low, densely branched. 
Peduncles mostly 2 to 5 lines long; cent. Cal. near coast. 

3. G. foliosus. 
Peduncles 114 to 2 in. long; San Diego Co.4. G. austromontanus. 

Leaf margin revolute. 
Upper surface all over papillate; panicle oblong.5. G. papUlosus. 
Upper surface papillate on margin; panicle subglobose.6. C. dentatus. 

Branchlets angular; leaves greener above than below; tall shrubs or small trees. 
Leaves pinnately veined, with revolute edges.7. G. parryi. 
Leaves strongly 3-nerved, plane.8. G. thyrsiflorus. 

Panicles large and commonly compound (except no. 12) ; leaves mostly 3-nerved. 
Leaves serrulate, ample, prominently 3-nerved; branchlets stout. 

Foliage evergreen, firm and thick. 
Flowers pale blue; leaves green but dull above, whitened beneath; small 

tree; Santa Barbara Isis.9. G. arboreus. 
Flowers white; leaves deep green and shining or varnished above; mostly 

northern mountains.10. G. velutinus. 
Foliage deciduous, thinner; flowers white; Siskiyou Co. and n. .11. G. sanguineus. 

Leaves entire, mostly medium or small, distinctly or obscurely 3-nerved, rarely pin¬ 
nately nerved; branchlets slender; foliage mostly deciduous. 

Low shrub; panicle subsimple, the peduncles short; flowers blue; capsule nearly 
crestless; leaves oblong, small.12. G. parvifolius. 

Tall shrub; panicle compound, the peduncles long; flowers commonly white, 
sometimes blue or pinkish; capsule commonly with oblong glands. 

13. C. integerrimus. 

2. Branchlets more or less rigid and divaricate, spinose or subspinose; bark mostly white 
or gray; panicles mostly short-peduncled. 

Capsules mostly crestless; flowers white or blue. 
Branchlets with greenish or brownish bark, often angled, flexible but often with 

slender spines; leaves pinnately veined.14. G. spinosus. 
Branchlets with whitish bark, terete, rigid; leaves 3-nerved...... 15. G. divaricatus. 

Capsules crested. 
Panicles simple, commonly cylindric; branchlets mostly rigid or stubby, not spinose, 

with greenish or brownish bark; leaves rather weakly 3-nerved, glandular- 
denticulate. 

Flowers pale, sometimes deep blue. 
Leaves white beneath with a dense close felt or tomentum.16. C. tomentosus. 
Leaves short-pubescent, pale or greenish beneath.17. G. sorediatus. 

Flowers deep blue or purplish; leaves hirsute.18. G. oliganthus. 
Panicles compound, not cylindric; branchlets rigid and spiny; leaves strongly 3- 

nerved; flowers white. 
Low flat-topped shrub; capsule ridge-crested; leaves mostly 5 to 10 lines long; 

high montane.19. G. cordulatus. 
Tall shrub; capsule conspicuously warty or wavy-ridged; leaves mostly 114 to 

2% in. long; near coast.20. C. incanus. 

B. Leaves opposite (except in 2 species), mostly thick and small, entire or 
WITH PUNGENT-TIPPED TEETH BUT NEVER GLANDULAR; STIPULE-BASES PERSISTENT, 
BECOMING WARTY AND CORK-LIKE ; FLOWERS IN SESSILE UMBELS ; CAPSULES COM¬ 
MONLY WITH HORNS AS WELL AS CRESTS.-Subgenus CERASTES. 

1. Leaves alternate or exceptionally opposite; flowers white; S. Cal. 

Leaves mostly obcordate; capsule hornless.21. G. verrucosus. 
Leaves elliptic-obovate, entire, mostly retuse or notched at apex; capsule with stout horns. 

22. C. macrocarpus. 

2. Leaves opposite; rigidly branched shrubs. 

Leaves not re volute. 
Flowers white; leaves usually entire, the lower surface microscopically tomentose. 

Leaves yellowish-green, denticulate all around; horns spreading..23. C. greggii. 
Leaves grayish or pale green, commonly entire (rarely dentate at apex) ; horns 

erect.24. G. cuneatus. 
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Flowers blue or purple (exceptionally white). 
Erect or spreading shrubs. 

Leaves pungently dentate on upper half.25. G. rigidus. 
Leaves coarsely spinulose-dentate. 

Leaves mostly with 7 or 8 teeth on a side; stipules conic, straight; 
horns very stout; s. Sierra Nevada.26. G. pinetorum. 

Leaves mostly with 4 or 5 teeth on a side; stipules conic, often curved; 
horns slender; cent. Coast Ranges.27. C. jepsonii. 

Prostrate shrubs; flowers blue; leaves coarsely few-toothed towards apex. 
28. G. prostratus. 

Leaves somewhat revolute, pungently dentate, the lower surface densely white-tomentose. . 
29. G. crassifolius. 

1. C. diversifolius Kell. Stems prostrate, 2 to 4Yj ft. long, with short 
ascending or erect branchlets; young stems short villous; leaves thin, broadly 
elliptical, obtusish or sub-acute at apex, mucronulate-serrulate and some¬ 
times undulate, % to % (or 1%) in. long, green and pubescent above, pale 
and hirsutely tomentose beneath, the veins sometimes prominent; petioles 
1 to 3 (or 6) lines long; panicles simple, small and few (3 to 8)-flowered, 
5 to 7 lines long, on much longer peduncles; flowers blue or almost white; 
capsules with apical wing-like ridges, l1/^ to 2 lines in diameter.—Ridges 
and flats in the mts., 3000 to 6000 ft.: Sierra Nevada from Tulare Co. to 
Shasta Co.; inner North Coast Range from n. Lake Co. to Trinity Co. It is 
widely distributed, forming soft gray-green mats in the pine woods, but is 
nowhere common. 

2. C. lemmoni Parry. Low spreading shrub with long rigid or at least 
firm branches and light gray bark; branchlets usually short, tomentose or 
pubescent; leaves elliptical to broadly ovate, 3 to 12 lines long, microscop¬ 
ically serrulate, plane, nearly glabrous above, pale and pubescent beneath; 
petioles very short or almost none; panicles simple, oblong or globose, 5 to 
12 lines long, the tomentose peduncles little or no longer; flowers blue; cap¬ 
sules 1% lines broad, rather strongly crested.—N. Sierra Nevada, 2000 to 
3500 ft., from Placer Co. to Shasta Co.; not common. In habit very near 
C. parvifolius. 

3. C. foliosus Parry. Pig. 617. Depressed shrub (% to 1 ft. high), com¬ 
monly dense at base, with horizontally spreading or diffuse branches 1% 
to 3 ft. long, or in chaparral often erect and 2 to 3 ft. high or taller; branch- 
lets often long, straight, shortly villous; 
leaves broadly oblong, mostly obtusish, undu¬ 
late or somewhat infolded longitudinally, 
quite glabrous or obscurely hairy on the veins 
beneath, 2 to 6 or 8 lines long, commonly 
with smaller ones fascicled in their axils, 
upper surface dark green, lower lighter green 
or whitish or glaucous, the minute teeth of 
the margin tipped with glands; petiole dis¬ 
tinct but very short; panicles simple, globose 
to oblong, % to 1 in. long, the peduncles 
naked, 2 to 5 (or rarely 9) lines long; flow¬ 
ers blue; capsules 1% lines broad, smooth, 
reddish, lobed, crested.—North Coast Ranges, 
mainly on exposed slopes and ridges, 200 to 
3500 ft.: Mt. Tamalpais, abundant; Hood’s 
Peak Range; Mt. St. Helena, abundant; Mt. 
Hanna, Lake Co.; w. Mendocino Co. (where 
it becomes 16 ft. high); also in the Santa 
Cruz Mts. 

4. C. austromontanus Abrams. Erect shrub 
4 to 8 ft. high, similar to no. 3; capsules shal¬ 
lowly lobed. — Cuyamaca Mts., too little 
known. 

5. C. papillosus T. & G. Open irregularly 
spreading shrub, 4 to 6 ft. high; foliage and 
inflorescence usually crowded on the branches; 

617. Ceanothus foliosus Parryr 
fl. branchlet x 1. 
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stems and peduncles hirsutulose; leaves oblong to linear, or even narrowly 
linear by tlie strong revolution of the margin, % to 2^4 in. long, obtuse at 
base, rounded or truncate at summit, the upper surface deep green, minutely 
hirsutulose, usually corrugated or roughened and thickly sprinkled with 
glandular-papillate protuberances, the lower surface pale pubescent or more 
commonly densely whitish felt-like and often in addition hispidulose; pani¬ 
cles simple, cylindric or very short cylindric, usually dense, *4 to 1% in. 
long, the peduncles naked, solitary or clustered, as long or often much 
longer; flowers blue; capsules distinctly 3-lobed with low narrow or lineate 
crests, 1V2 lines broad.—South Coast Range on the mountain ridges lying 
next the ocean from the Santa Cruz Mts., where it is frequent, especially 
in the Redwood forest, to the Santa Lucia Mts. and San Luis Obispo Co. 
Yar. regius Jepson n. var. Papillae absent or nearly so.—Kings Mt., San 
Mateo Co. (C. F. Baker 804, type). 

6. C. dentatus T. & G. Low densely branched shrub 1 to 3 ft. high; branch- 
lets and peduncles tomentulose or pilose; leaves obovate or elliptical, be¬ 
coming strongly or irregularly revolute and therefore narrow or irregular in 
outline, usually truncate or retuse at apex, the infolding of the margin 
often such as to increase the prominence of the apical notch, pubescent on 
both surfaces and pale below, glandular-papillate on the (apparent) margin, 
3 to 5 (or 12) lines long but of very unequal size; panicles simple, cylindric 
to globose, % to 1% in. long, on leafy peduncles nearly as long; flowers blue; 
capsules 2 lines broad, with prominent thin crests.—Santa Cruz Mts. to 
Monterey and doubtless southward where it insensibly passes into the first 
variety. Yar. impressus Trel. Prostrate; leaves roundish, with deep straight 
furrows or impressions on the upper surface over the veins.—Santa Maria 
to Santa Barbara. Yar. lobbianus Jepson n. comb. Leaves sparingly gland¬ 
ular, little revolute, of more regular outline than in species.—Wm. Lobb 
117, doubtless Monterey Co., but the special locality not known; related to 
C. foliosus and possibly better regarded as a form of that species. (C. lob¬ 
bianus Hook.) Yar. floribundus Trel. Flowers in dense globose subsessile 

clusters which closely crowd the branches. 
—Monterey. It has been treated as a 
hybrid but we see no necessity for so 
regarding it. (C. floribundus Hook.) 

7. C. parryi Trel. Lady-bloom. Shrub 
4 to 6 (or 18) ft. high; branchlets angu¬ 
lar and, when young, tomentose, the 1- 
year-old ones reddish; leaves pinnately 
veined, narrowly to broadly oblong, % 
to 1% in. long, dark green above, cob- 
webby-tomentose beneath, the margin 
denticulate but seemingly entire because 
soon revolute; petioles 2 lines long; 
panicles simple, oblong or distinctly 
broader below, 1 to 3 in. long, on sparsely 
leafy peduncles twice as long; bractlets 
white, hairy; flowers blue; capsules glo¬ 
bose, smooth, 2 lines broad.—Canons, 
Napa Range to Humboldt Co., frequent. 

8. C. thyrsiflorus Esch. Blue Blossom. 

Fig. 618. Shrub 3 to 8 ft. high, or be¬ 
coming a small tree up to 18 or 25 ft. 
high, rather straight-limbed, the branch- 
lets strongly angled and mostly ascend¬ 
ing; leaves elliptical or oblong-ovate, 
green on both surfaces, glabrous and 
shining above, paler and usually scantily 

618. Ceanothus thyrsiflorus Esch.; a, nimio. +iip vpiT1<5 ct^ro-lv 
fl. branchlet x % ; b, fl. x 2; c. cap- aair«/ aioin& Ine veins Deneatn, strongly 

sule x 3. 3-nerved beneath, the margin mucronate- 



BUCKTHORN FAMILY 619 

serrate or serrulate with somewhat impressed glandular teeth, % to 2 in. 
long; flowers blue, rarely varying to white, borne in panicles; panicles dense, 
% to 3 in. long, on somewhat leafy peduncles 2 to 4 in. long; capsules 
globose, smooth, little lobed, 1% to 2 lines broad, glandular and black when 
ripe.—Canon sides, 10 to 1500 ft., Coast Eanges from Monterey Co. to Del 
Norte Co.; n. to Ore. It follows very closely and is especially abundant in 
the Redwood belt. It is also called Blue Myrtle and California Lilac. Var. 
grIseus Trel. Branchlets stout; leaves roundish-ovate to elliptic, obtusish, 
silky beneath with dense short hairs, as much as 1% in. long, the margin 
revolute between the low teeth; panicles rather large (l1/! in. long) but 
dense and compact.—Ft. Ross and Monterey. Yar. chandleri Jepson n. var. 
Branchlets slender; leaves small (10 lines long or less), puberulent beneath; 
panicles subglobose, 7 to 8 lines long on peduncles 2 to 3% in. long; flowers 
pale blue.—Pajaro Hills (Chandler 402, type). 

9. C. arboreus Greene. Shrub, or often a small tree, 12 to 20 ft. high with 
distinct trunk and round but open crown; branches woolly-puberulent; 
leaves broadly ovate to elliptic, obtuse or acutish, rounded to obscurely 
obcordate at base, mucronate-serrulate, 1 to 3 in. long, above dark green and 
glabrescent, beneath 3-ribbed and whitened (or light slate-color) with a 
thin but close fine felt; panicles compound, 2 to 3% in. long; flowers pale 
blue, fragrant; capsules large (4 lines broad), blackish when ripe and 
strongly ridge-crested on the back of the lobes and strongly wrinkled all 
over.—Santa Barbara Isis.: Catalina Isl.; Santa Cruz Isl. It is remarkable 
for its ample foliage, 'much whitened beneath, and large leaf scars on the 
old wood. Yar. glaber Jepson. Herbage glabrous or nearly so.—Santa Rosa 
Isl. (T. Brandegee, type). 

10. C. velutinus Dougl. Tobacco Brush. Stems several or many from the 
base, commonly diffusely spreading and forming a low rounded shrub 2 to 
5 ft. high, rarely tree-like and up to 12 ft. high; herbage with a strong 
cinnamon odor; leaves round-ovate or elliptic, obtuse at apex, rounded or 
subcordate at base, glandular-serrulate, 1 to 3% (mostly 1% to 2%) in. long, 
dark green, glabrous and usually glandular-varnished above, often drying 
chocolate-brown, pale and with a very minute close pubescence beneath, the 
veins puberulent, strongly 3-nerved, the lateral nerves with marked marginal 
veins; panicles % to 3%, commonly 2 to 3 in. long; flowers white; capsules 
lobed at top, very sticky-glandular, 2 lines broad, crests small or almost 
none.—Mountain slopes, often extensively gregarious (especially north¬ 
ward) : Sierra Nevada, 5000 to 7000 ft., from Tulare Co. to Modoc Co.; 
thence w. to Siskiyou and Del Norte Cos.; n. to Wash, and northern Rocky 
Mts., e. to Nev. Also called Snow Brush, Mountain Balm and Sticky Laurel. 
Yar. laevigatus T. & G. Yeins beneath glabrous.—Mt. St. Helena to Hum¬ 
boldt Co. and n. Var. lorenzenii Jepson n. var. Leaves smaller, 1 to 1% in. 
long, the two sides less unlike, not varnished above; panicles 
smaller.—Mt. Shasta (L. N. Lorenzen); near Junction Mdw., 
Kern Canon (Jepson 5021, type). 

11. C. sanguineus Pursh. Oregon Tea-tree. Tall shrub; 
branchlets reddish, flexible; leaves broadly ovate, roundish or 
subcordate at base, 3-ribbed, nearly glabrous, serrate, thin, 
iy2 to 2y2 in. long; panicles on old wood from lateral winter 
buds, compound, 2 to 4 in. long, commonly on short leafless 
peduncles; flowers white; capsules 1% to 2 lines broad, crest¬ 
less.—Siskiyou Co. (Humbug Mt.; Moffitt Creek); n. to B. C. 
and Ida. A rarity with us. 

12. C. parvifdlius Trel. Sweet Birch. Fig. 619. Low flat- 
topped shrub with slender flexible branches, 2 to 4 ft. high; 
herbage glabrous or nearly so; leaves oblong, entire, obtusish, 
% to 1 in. long; panicles simple, cylindric, V2 to 1 (rarely 2) 
in. long, the peduncles rather shorter, sometimes longer; 
flowers deep or pale blue; capsules 2y2 lines broad, nearly fonfls 
crestless.—Mountain flats or ridges, 4700 to 6500 ft., Sierra branchlet x l. 
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Nevada from Tulare Co. to Calaveras Co. It 
may be recognized by its rotately spreading 
stems, small entire leaves and simple inflores¬ 
cence. 

13. C. integerrimus H. & A. Deer Brush. 

Fig. 620. Widely branched shrub, 4 to 12 ft. 
high, often of greater breadth; bark yellowish- 
green; branches slender, often half drooping, 
ending in pliant green branchlets; leaves ovate 
or oblong-ovate, entire, % to 2 (or 3) in. long, 
3-nerved from the base, glabrous or minutely 
pubescent, green above, lighter green below; 
panicles compound, thyrsoid or pyramidal, 
sometimes simple, 3 to 5 in. long, the leafy or 
nearly leafless peduncles as long or longer; 
flowers commonly white, sometimes pale blue 
or pink; capsules globose, 2 to 2% lines broad, 
somewhat 3-lobed, with oblong glands or evan¬ 
escent crests on the back of each lobe near the 
middle. — Mountain slopes and ridges: Sierra 
Nevada, 3500 to 6000 ft. in the south and 2000 
to 5000 ft. in the north; Coast Ranges (Mt. 
Shasta, Yollo Bolly, Mayacamas, Santa Cruz 
and Santa Lucia ranges), 1500 to 4000 ft.; San 
Gabriel, San Bernardino and San Jacinto 
mountains, 5000 to 7000 ft. The Coast Range 

form is often small leaved and commonly blue-flowered. At lower altitudes 
and in S. Cal. mts. the leaves are often puberulent above (— var. puberulus 
Abrams). Yar. peduncularis Jepson n. var. Panicles long and narrow, on 
peduncles nearly as long (3 to 4 in.).—Shasta and Trinity Cos. (Shasta 
Sprs., Jepson, type). 

14. C. spindsus Nutt. Red-heart. Straggling shrub 5 to 10 ft. high, or 
forming a small tree up to 24 ft.; branchlets flexible, often ridged, glabrous 
or nearly; bark of the branchlets greenish-yellow, spines (not always pres¬ 
ent) slender, rigid, leafy below the middle; leaves oblong to elliptic, obtuse 
or emarginate, entire or serrulate, nearly or quite glabrous, % to 1 or 1% 
in. long, drying reddish-brown above, greenish below, obscurely pinnate- 
veined; panicles simple or compound, long and narrow, sometimes pyramidal 
or loose, usually interrupted and leafy below, l1/^ to 4% in. long; flowers 
pale blue or white; capsules scarcely lobed, resinous, not crested, 2 to 2y2 
lines broad.—Mountains near the south coast: San Luis Obispo; Santa Inez 
Mts.; Ojai Valley; Santa Monica Mts.; Santa Ana Mts., Orange Co. Var. 
palmeri Jepson n. comb. Not divaricate nor spinose; glabrous throughout 
or very nearly; panicle compound, 2 to 6 in. long; flowers white; capsules 
narrowly ridged or crested.—Palomar Mt.; Cuyamaca Mts. (C. palmeri 
Trel.; not C. spinosus var. palmeri K. Bdg.) 

15. C. divaricatus Nutt. Fig. 621. Shrub 5 to 14 ft. high, with white 
bark; branchlets rigid, divaricate, subspinose, whitish or glaucous; leaves 
thickish, ovate, rohnded at base, subacute at apex, entire or glandular- 
serrulate, % to l1^ in. long, short-petioled, glabrous or almost so above and 
commonly drying brownish, paler beneath and puberulent, especially along 
the veins, and often drying dull reddish; panicle simple, often long and 
narrow, often interrupted below, 1 to 2 in. long on much shorter naked or 
scarcely leafy peduncles, or at times almost sessile; flowers white or blue; 
capsules little lobed, not crested or scarcely, but very glandular, 2 to 2*4 
lines broad.—Foothills and mts., 900 to 5000 ft.: San Gabriel, San Bernar¬ 
dino, San Jacinto and Cuyamaca mountains; n. through Santa Barbara Co. 
to the Mt. Hamilton Range, n. through the Sierra Nevada to Mariposa Co.; 
s. to L. Cal. An important member of the chaparral in its region. Var. 
laetifl6rus Jepson n. var. Panicles sometimes compound and very large, 

620. Ceanothus integerrimus 
H. & A.; a, fl. branchlet x % ; 

b, capsule x %. 
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4 to 6 in. long.—Palomar Mt. (Pala 
Mission, Jepson 8494, type). Var. 
EGLANDULdsus Torr. Leaves small, en¬ 
tire, glabrous or nearly, glaucous;flow¬ 
ers white, sometimes blue. -— San 
Gabriel Mts., 4000 to 6000 ft. Var. 
grosse-serratus Torr. Leaves large, 
strongly serrate, acute.—San Gabriel 
Mts. 

16. C. tomentosus Parry. Shrub 4 
to 8 ft. high; branchlets long and very 
slender, with gray or reddish bark, 
the young shoots rusty-tomentose; 
leaves ovate to oblong-elliptic, obtuse, 
thickish but brittle, mostly 6 to 10 
lines long (varying from 3 to 14 
lines), obtuse, glandular-serrate, above 
dark green and minutely pubescent, 
beneath bright white with a close 
tomentose covering, or velvety, or 
sometimes rusty, sometimes merely 
pubescent; petioles 1 to 2 lines long; 
panicles lateral or terminal, mostly 
cylindric, % to 1% (or 2) in. long, 
often interrupted below, borne on pe¬ 
duncles 5 to 10 lines long which often 
bear 1 or 2 small leaves at base; flow¬ 
ers azure-blue (sometimes nearly 
white); capsules 3-lobed, 2 lines 
broad; crests thin.—Foothills, 300 to 
2500 ft., Sierra Nevada from Placer 
Co. to Mariposa Co.; not common. 
Apparently hybridizes with C. integer- 
rimus. Var. olivaceus Jepson n. var. 
Leaves olive-green beneath with a 
fine dense felt-like covering, the mar¬ 
gin glandular-denticulate, rarely ser¬ 
rate.—San Bernardino Valley to San 
Diego. Co. (Clevinger Canon, Ramona, Jepson 8509, type); s. to L. Cal. 

17. C. sorediatus H. & A. Jim Brush. Erect shrub 4 to 7 ft. high with 
rigid divaricate branchlets; branchlets sparingly villous, at length olive- 
color or purplish; leaves ovate or elliptic-ovate, green above, paler or 
whitish and slightly pubescent beneath, glandular-denticulate, 3-nerved, 5 to 
10 lines (or to iy2 in.) long, on petioles a line or two long; panicles simple, 
terminal or subterminal, 1 or 2 (to 6) on each branchlet, ovate or broadly 
oblong, % to 1% in. long; flowers blue or almost white; capsules lobed, 
crested, 2 to 2% lines broad.—N. and e. slopes of canon sides, 500 to 2500 
ft., Monterey Co. to Mendocino and w. Solano Cos. It often forms extensive 
thickets. 

18. C. oliganthus Nutt. Shrub, often with tree-like trunk, 4 to 9 ft. high; 
branchlets densely short hispid or villous, sometimes glabrescent, sub-flex¬ 
ible; leaves ovate, obtuse or sub-acute, rounded at base or subcordate, den¬ 
ticulate, the teeth mostly glandular, y2 to iy2 in. long, thinly or scantily 
pubescent above, drying brown or blackish, beneath pale green or chestnut 
brown and pubescent or hirsute, especially along the veins; panicles mostly 
simple, broad, more or less open, % to 1 y2 in. long; flowers deep blue or 
purplish; capsules roughly resinous, rather strongly crested, slightly de¬ 
pressed, 2 to 2y2 lines broad.—Near the coast from San Luis O’bispo Co. to 
Santa Barbara and the San Gabriel Mts. Var. orcuttii Trel. Flowers paler 
blue; fruit strongly rugose and loosely villous.—Mountains of San Diego Co., 
500 to 1500 ft. (C. orcuttii Parry.) 
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19. C. cordulatus Kell. Snow-brush. Low widely-spreading thorny shrub 
(1 to 4 ft. high and 3 to 9 ft. across), rigidly and intricately branched, its 
whitish somewhat crooked branches spreading horizontally or eventually 
recumbent, rather closely armed with stout spine-tipped leafy or flower¬ 
bearing branchlets; leaves elliptic or ovatish, obtuse, rarely roundish and 
subcordate at base, entire, or rarely denticulate, minutely puberulent, or 
almost glabrous, 3-nerved from the base, % to % (or 1) in. long; flowers 
white; panicles simple or subsimple, small, but usually dense, broadly oblong 
or ovatish, y2 to 1% in. long; capsules lobed, nearly 2 lines broad, ridged on 
the back of each cell.—Open or thinly forested slopes and ridges, 4000 to 
7500 ft.: San Jacinto, San Bernardino and San Gabriel mountains; Sierra 
Nevada; Yollo Bolly Mts.; Mt. Shasta; n. to Ore. Closely related to C. 
divaricatus but growing at much higher altitudes and of different aspect. 

20. C. incanus T. & G. “White Thorn.” Shrub 4 to 8 ft. high, with 
white bark and very glaucous branchlets; branchlets thick, stout and short 
like bluntish apple tree spurs, or on vigorous shoots slender spinose; leaves 
ovate to elliptic or roundish, acute or obtuse, entire (rarely serrulate), 
rounded at base, 1% to 2y2 in. long, strongly 3-ribbed from the base, above 
glabrous and green, often drying dark brown, whitish beneath with a very 
fine close indument; petioles 2 to 7 lines long; panicles compound, y2 to 
1% in. long, their axes finely velvety; flowers white; capsules all over 
thickly warty or wavy-ridged, shallowly lobed at top, 2 y2 lines in diameter. 
-—Along stream banks or swales in the Coast Kanges: Santa Cruz Mts. to 
w. Lake Co. and sw. Humboldt Co. 

21. C. verrucosus Nutt. Small shrub; leaves roundish-obcordate or del- 
toid-obovate, commonly retuse or truncate at apex, 4 to 9 lines long, entire 
or some of the leaves dentate or denticulate along the sides, green and 
glabrous above, pale beneath; stipules spreading horizontally, finally large 
and wart-like, roughening the stems; capsules 2 to 3 lines in diameter, com¬ 

monly hornless, but variable, some¬ 
times with unequal or with rudi¬ 
mentary horns.—Low hills, w. San 
Diego Co. 

622. Ceanothus cuneatus Nutt.; a, fl. branch- 
let x Yz ; b, ir. x 3 V2. 

22. C. macrocarpus Nutt. Shrub 
6 to 12 ft. high; branches very 
slender; leaves elliptic-obovate, 
sometimes varying to cuneate, y2 
to 1 (or 1y±) in. long, thickish, en¬ 
tire or rarely retuse or notched at 
apex, glabrous above, finely and 
closely tomentose beneath between 
the straightisli parallel veins; flow¬ 
ers white; umbels 1 to several on 
each short branchlet, only 1 to 3 
flowers in each umbel setting fruit; 
capsules not lobed, 3 to 5 lines 
broad, provided with stout diverg¬ 
ing lateral horns.—Mountains from 
Santa Barbara Co. to Orange Co.; 
Santa Barbara Isis. 

23. C. greggii Gray. Very rigid 
and intricately branched shrub 2 
to 4 ft. high, closely related to C. 
cuneatus; leaves grayish-green, ob¬ 
long to elliptical, acute at both 
ends or obtuse at apex, entire or 
sometimes denticulate, puberulent 
on both faces, 4 to 6 lines long; 
flowers white; horns of the cap¬ 
sules small, often unequal or rudi- 
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mentary, spreading from the middle.—Mountain slopes bordering the Mohave 
Desert and Death Valley region: San Bernardino Mts.; Tehachapi Mts.; s. 
Sierra Nevada (Tulare Co.); Panamint Range; e. to N. Mex., s. to Mex. 
Var. perplexans Jepson n. comb. Shrub 2 to 5 ft. high; leaves obovatish, 
very thick, spinulose-dentate, yellowish-green, glabrous above but minutely 
papillate beneath with minute white-flocculent dots, 3 to 4 lines long; flowers 
white; capsules wth 3 small spreading horns borne on the middle of the 
lobes or sometimes none.—Summits and desert slopes: s. Sierra Nevada 
(Tulare Co.); e. San Bernardino Mts., s. along the San Jacinto Range to 
the Cuyamaca Mts. (C. perplexans Trel.) 

24. C. cuneatus (Hook.) Nutt. Buck-brush. Fig. 622. Rigid divaricately 
and densely branched shrub 4 to 14 ft. high, with gray bark; branchlets 
stout and short, often very unequal and interruptedly disposed; leaves ob¬ 
long- or cuneate-obovate to broadly obovate, entire, light green above, paler 
beneath with a microscopic tomentum and often obscurely quilted, 2 to 7 
(or 10) lines long, on very short petioles; umbels y2 to 1 in. broad, borne 
on short spur-like branchlets; flowers white, with sweetish odor; capsules 
globose or slightly oblong, 2y2 to 3 lines long, with 3 short erect horns near 
the top.—Dry mountain slopes, ridges and semi-arid valleys, 300 to 4000 ft.: 
throughout the Coast Ranges, Sierra Nevada and mts. of S. Cal.; n. to 
Ore., s. to L. Cal. The most abundant and widely distributed species of the 
genus in Cal., it is commonly gregarious and forms extensive and impene¬ 
trable thickets on the driest or most rocky mountain sides. A constant 
species in the main parts of its range, it is somewhat variable on the mar¬ 
gins of its distribution. The leaves on young crown-sprouts are regularly 
and coarsely dentate and commonly occur in threes. Cattlemen use for it 
the general term, chaparral. Var. ramul6sus G-reene. Possible hybrid with 
C. rigidus; branchlets more numerous; leaves somewhat floceose-tomentose 
beneath; flowers said to be scentless.—Napa Co. to Marin Co. 

25. C. rigidus Nutt. Shrub 3 to 6 ft. high, rigidly and intricately branched 
with numerous often unequal branchlets; leaves rather crowded, cuneate- 
obovate, mostly retuse, of medium 
thickness but firm, soon nearly gla¬ 
brous on both surfaces, the apical 
half finely dentate or quite entire, 
2 to 5 lines long, nearly sessile; 
stipules conspicuously warty; flow¬ 
ers bright blue; capsules not lobed, 
3 lines in diameter, provided with 
prominent horns.—Coast hills from 
Monterey to Mt. Tamalpais. Very 
closely allied to C. cuneatus and 
probably no more than a dentate¬ 
leaved blue-flowered state of it. 
Var. fresnensis Jepson n. comb. 
Leaves narrow-obovate, more or 
less toothed at the truncatish apex, 
thinly woolly above, below with a 
minute quilted felt; capsules 2 
lines long; horns slender. — Moun¬ 
tain ridges, Fresno Co., 4500 to 5200 
ft. (C. fresnensis Dudley.) 

26. C. pinetorum Cov. Low- 
spreading or erect shrub, y2 to 1 
or up to 4 ft. high; leaves orbicular 
to elliptic, pungently dentate all 
around, shining and glabrous above, 
minutely flocculent beneath, y2 to 
1 in. long; flowers blue, sometimes coo n .' " •• „ a 

1 b \ ’ 623. Ceanothus jepsonn Greene; a, n. brancn- 
white, m dense umbellate clusters; iet x y2 ; &, fl. x 2; c, capsule x 2. 
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capsules 3 to 4 lines broad with prominent stout horns 1 to IY2 lines long.— 
Open pine woods, 7000 to 8800 ft., s. Sierra Nevada in the upper Kern River 
basin. 

* 

27. C. jepsonii Greene. Musk-bush. Fig. 623. Rigid erect shrub 4 to 5 

ft. high; branchlets short, rigid, with gray bark; leaves elliptic, coriaceous, 
green and glabrous above, tomentulose-areolate beneath, spiny-toothed, un- 
dulate-margined, or somewhat infolded longitudinally, 4 to 10 lines long; 
warty stipules small; flowers white or blue, exhaling a musky odor; pedicels 
2 to 3 lines long; capsule 2 to 2Yi or 3 lines broad, with horns IY2 to 2 lines 
long.—Mountain slopes: Lake Co. to Marin Co. Var. purpureus Jepson n. 
comb. Branchlets brownish or reddish; leaves thick, orbicular, 1 in. long 
or less, coarsely and pungently toothed all around; warty stipules large; 
flowers large, purple; pedicels 5 to 7 lines long.—Southern Napa Range. (C. 
purpureus Jepson.) 

28. C. prostratus Benth. Mahala Mat. Prostrate plants, the branches 
thickly matting the ground, often rooting and forming dense mats 2 to 10 
ft. broad; branchlets often reddish, at first pubescent; leaves green on both 
surfaces, glabrous or finely flocculent-pubescent beneath, thick and firm, 
cuneate-obovate, coarsely and pungently 3-toothed at the apex, and often 
with 1 or 2 similar teeth on each side mostly above the middle, 4 to 9 lines 
long (or even to 1 % in. long); flowers blue; fruit globose, not lobed, 3 to 4 
lines broad, with 3 large wrinkled horns and 3 intermediate crests.—Pine 
woods, 3000 to 7000 ft.: Sierra Nevada from Mariposa Co. to Mt. Shasta; 
Cobb Mt. to Yollo Bolly Mts.; Siskiyou Mts.; n. to Wash. Also called Squaw 
Mat. Yar. laxus Jepson n. var. Not so prostrate or so dense; branches 
ascending; leaves obovate, dentate, 9 to 10 lines long.—Hot Springs Valley 
near Lassen Peak (Jepson 4099, type). Yar. divergens Iv. Bdg. Low scram¬ 
bling shrub, the branches horizontally spreading or trailing; leaves strongly 
dentate-spinose; horns of capsule more lateral.—Mountain slopes: Mt. 

Konocti; Mt. St. Helena; Hoods 
Peak Range; Mt. Tamalpais; Santa 
Cruz Mts. Var. grandifolius Jepson 
n. comb. Leaves % to lYt in. long. 
—Coastal: Pt. Reyes peninsula to 
Sonoma Co. (C. rigidus var. grandi- 
folius Torr.) 

29. C. crassifolius Torr. Much- 
branched shrub 3 to 11 ft. high; 
leaves thick and coriaceous, elliptic, 
Yi to 1 Yz in* long, shortly petioled, 
dentate with the margin strongly 
infolded between the small teeth, or 
the teeth quite concealed by the 
strongly revolute edge, rarely entire, 
the upper surface light green, mi¬ 
nutely roughened, the lower surface 
densely white-tomentose, more or 
less concealing the straight lateral 
veins; flowers white; capsules not 
lobed, 3 lines broad, provided with 
stout or minute horn-like crests.— 
Hills and mts. of cismontane S. Cal., 
1000 to 3000 ft., from Santa Barbara 
Co. to San Diego Co.; s. to L. Cal.; 
common. Var. planus Abrams. 
Leaves glabrescent or comparatively 
so, entire, plane.—Mts. of Santa Bar¬ 
bara and Ventura Cos.; Santa Cruz 
Isl. 
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4. ADOLPHIA Meisn. 

Rigid oppositely branched shrubs with numerous thorny branchlets ob¬ 
scurely jointed at base. Leaves opposite, petioled, stipulate, falling early. 
Flowers few in axillary clusters or only one. Petals strongly hooded. Ovary 
3-celled, free from the calyx; style often jointed at or near the ovary, the 
portion above the joint deciduous; stigma 3-lobed. Capsule 3-celled, 3-lobed, 
the lower one-third surrounded by but mostly free from the persistent cup¬ 
like calyx. (Adolphe T. Brongniart, 1801-1876, French botanist who mono¬ 
graphed the family Rhamnaceae.) 

1. A. californica Wats. Fig. 624. Two to 3 ft. high; branchlets short, 
tliorn-like, divaricately spreading; younger parts finely pubescent; leaves 
oblong or obovate, entire or nearly so, 1 to 3 lines long, shortly petioled; 
flowers 1 to 4 in a cluster, the pedicels 1 line long or in fruit 3 to 4 lines 
long; calyx greenish white; petals minute, white; disk dull green; capsule 
2 to 3 lines broad; seeds smooth, 2 lines long.—San Diego Co.: Penasquitas; 
Sweetwater Dam; Chollas Valley; s. to L. Cal. Apr. 

VITACEAE. Vine Family 

Woody plants, mostly climbing by tendrils. Leaves in ours simple, alter¬ 
nate. Flowers small, regular, greenish or whitish, in a compound thyrse. 
Calyx minute, the limb mostly obsolete and truncate. Petals 5 (4 or 6), 
valvate, caducous or early deciduous, the stamens as many and opposite 
them. Fruit a 2-celled berry. Seeds 
with a thick and bony testa. Embryo 
minute, in a tough endosperm. -----— q 

1. ViTIS L. Grape 

Leaves opposite the tendrils or 
flower clusters. Tendrils at least 
once branched. Calyx-tube filled with 
the disk, which bears the stamens 
and petals. Ovules 2 in each cell. 
(Classical Latin name.) 

Young shoots and young leaves thinly arach- 
noid-tomentose or pubescent but 
mostly green; berries purple, very 
glaucous.1. V. calif ornica. 

Young shoots and young leaves densely 
white-tomentose; berries black, 
only slightly glaucous. 

2. V. girdiana. 

1. V. californica Benth. Califor¬ 

nia Wild Grape. Fig. 625. Stems 5 
to 60 ft. long; leaves roundish, 
pubescent or thinly arachnoid-tomen- 
tose, especially beneath, the tomen- 
tum in age flocculent, 2 to 5y2 in. 
broad, coarsely or minutely dentate, 
cordate at base with open or closed 
sinus, slightly or not at all lobed, 
or sometimes a 3 to 5-lobed leaf with 
narrow sinuses at the next node 
above or below an unlobed one; 
petals and stamens 5; fruit purple, 
with a bloom, 3 to 5 lines in diameter. 
Ranges, Great Valley and Sierra Nevada foothills. Climbing trees, especially 
oaks and cottonwoods, and frequently killing such by covering them with its 
drapery of leaves. Very fragrant at flowering time (May-June) with a 
pleasant sweet odor. 

2. V. girdiana Munson. Desert Grape. Stems 5 to 20 ft. long; leaves 
round-cordate, 2 to 5 in. wide, irregularly dentate, or more commonly promi- 

625. Yitis californica Benth.; a, portion of 
fr. stem x % ; 5, fl. with calyx breaking 

away x 4; c, fl. with calyx fallen x 4. 

-Along streams throughout the Coast 
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nently lobed, the lobes typically contracted at base; upper side of leaves 
glabrate and green, under side arachnoid-pubescent; petals and stamens 6; 
berries black, slightly glaucous, 2 to 3 lines in diameter.—Coastal S. Cal., e. 
to the deserts, thence n. to Inyo Co. 

MALVACEAE. Mallow Family 

Herbs or soft-woody shrubs with mucilaginous juice, tough fibrous inner 
bark, and usually stellate pubescence. Leaves alternate, simple, palmately 
veined and commonly lobed, stipulate. Flowers commonly perfect, sometimes 
polygamous or dioecious, regular. Calyx with 5 lobes, valvate in the bud, 
often with an involucel of bractlets at base. Petals 5, twisted in the bud. 
Stamens indefinite, hypogynous, monadelphous in a column or tube around the 
pistils, the petals inserted on the base of the tube. Pistil 1, composed of sev¬ 
eral to many carpels, the superior ovary commonly with as many cells as styles 
or stigmas. Fruit a loculicidal capsule, or the carpels separating at maturity. 

Anthers scattered along the outside of the tube of filaments; carpels or cells of the ovary 
5 to 8. 

Involucel consisting of 3 to many distinct slender bractlets; stigmas capitate; fruit 
a loculicidal capsule.1. Hibiscus. 

Involucel broadly 2 to 3-lobed; styles stigmatic lengthwise; fruit a depressed whorl 
of smooth carpels.2. Lavatera. 

Anthers borne in a cluster at the top of the tube of filaments; carpels several, crowded and 
united around a central axis, separating at maturity. 

Styles stigmatic lengthwise on the inside; herbs. 
Bractlets 3, distinct, inserted on the calyx.3. Malva. 
Bractlets none or one and inserted on base of calyx.4. Sidalcea. 

Styles with a terminal or capitate stigma. 
Bractlets slender or even filiform. 

Flowers cream-color; low decumbent herb.5. Sida. 
Flowers roseate, rose-purple, yellow or white; shrubs or herbs. 

Carpels with 2 ovules, the ovules separated by transverse partitions; 
herbs.6. Modiola. 

Carpels with 1 to 3 ovules, without transverse septa; shrubs or herbs. . 
7. Sphaeralcea. 

Bractlets none; flowers salmon-color; woody plant.8. Horseordia. 

I. HIBISCUS L. Rose-Mallow 

Stout herbs. Flowers showy, in ours solitary. Involucel consisting of 
several to many slender bractlets. Stamen column with anthers scattered 
along the upper part but naked at the truncate 5-toothed summit. Ovary 
5-celled with 2 to many ovules in each cell. Capsule loculicidal. (Greek 
name for the Marsh Mallow, used by Dioscorides.) 

Leaves cordate; peduncles subterminal, 2 to 3 in. long, jointed near the middle, united 
with the petiole at base; calyx cleft to the middle; seeds globose, glabrous, mi¬ 
nutely papillate.1. H. californicus. 

Leaves ovate; peduncles mostly axillary, 1 to 9 lines long; calyx cleft nearly to the base; 
seeds reniform, densely silky.2. H. denudatus. 

1. H. calif ornicus Kell. Stems pubescent, cane-like, 3 to 7 ft. high; leaves 
cordate, dentate, acuminate, 2*4 to 4 in. long; petioles 1% to 2% in. long; 
calyx campanulate, cleft to the middle, conspicuously nerved at maturity 
and filled by the capsule; corolla white or roseate, with deep crimson center, 
2y2 to 4 in. long; capsule 1 to 1% in. long.—Swamps and deltas, lower Sacra¬ 
mento and San Joaquin rivers. 

2. H. denudatus Benth. Pale Face. Stems slender, woody at base, some¬ 
what flexuose above, 1 to 2 ft. high; herbage densely and closely tomentose; 
leaves ovate, serrulate, % to 1 in. long, short-petioled; flowers short-pe- 
duncled in the axils and along the somewhat naked flexuose summit of the 
branches; calyx 5-parted, canescent-tomentose; bractlets 3 to 7, setaceous, 
commonly less than half as long as the calyx or almost obsolete; petals 
white or pale lavender, often deep purple at center, % to 1 in. long; capsule 
acute, dehiscent to the base, shorter than the calyx.—Mesas and canons, 
Colorado Desert; e. to Tex., s. to Mex. 

2. LAVATERA L. 

Ours shrubs with ample maple-like leaves and small caducous stipules. 
Flowers showy, axillary, subtended by a 2 to 3-lobed involucel. Pedicels 
jointed above the middle. Petals reflexed after anthesis, truncate or retuse, 
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long-clawed. Styles 5 to 8. Fruit a depressed whorl of smooth carpels. (Two 
brothers Lavater, Swiss physicians and naturalists.) 

1. L. assurgentiflora Kell. Shrub 4 to 10 ft. high; leaves palmately 5-lobed 
and dentately toothed; calyx-lobes triangular, acute, shorter than the tube; 
corolla 1% to 2*4 in. broad, the petals rose-color with darker veins; claws 
bearded at base.—Santa Barbara Isis.; cult, on the mainland as a wind¬ 
break for gardens. 

3. MALVA L. Mallow 

Ours annuals or biennials. Involucre of 3 distinct bractlets, inserted on 
the base of the calyx. Calyx cleft to the middle into 5 broad lobes. Petals 
whitish or rose-color, obcordate or emarginate. Style-branches 7 to 10, sub¬ 
ulate. Fruit circular and flattish, splitting up when ripe into about 6 to 12 
carpels or nutlets. Nutlets round-reniform, 1-seeded. (Greek malache, soft, 
on account of the emollient properties.) 

Petals much surpassing the calyx. 
Carpels not reticulate, puberulent on back.1. If. rotundifolia. 
Carpels glabrate at maturity, rugose-reticulate on back, the margin entire or obscurely 

denticulate; calyx-lobes mostly closed over the mature fruit.. 2. M. borealis. 
Petals slightly longer than the calyx; carpels rugose-reticulate on back, the margin winged 

and denticulate; calyx-lobes spreading or erect.3. M. parviflora. 

1. M. rotundifolia L. Dwarf Mallow. Sparsely hispidulous or hirsute; 
stems slender, procumbent, 1 to 2 ft. long, from a large deep root; leaves 
rounded, crenate, slightly or scarcely at all 5 to 7-lobed; corolla surpassing 
the calyx, pale blue; carpels 14 or 
15, puberulent, not reticulated on 
the back or at least not obviously 
so.—Nat. from Eur.; waysides and 
old gardens. 

2. M. borealis Wallm. Bull Mal¬ 

low. Fig. 626. Erect; leaves like 
no. 1; pedicels tending to be re¬ 
flexed in fruit; bractlets ovate or 
lanceolate; corolla pinkish, 5 to 6 
lines long, surpassing the calyx; 
carpels 7 to 9, dorsally rugose- 
reticulate or even somewhat favose, 
the margin entire or more or less 
denticulate. — Nat. from Eur.; 
weed about towns and cities. 

M. sylvestris L. High Mallow. 
Corolla mauve or reddish-purple, 1 
to 1% in. broad. — Garden plant 
from Eur., an occasional escape: 
Guerneville; Redlands. 

3. M. parvifldra L. Cheese-weed. 

Widely branching, 1 to 3 ft. high; 
petioles and ascending branches 
more or less stellate-hairy on the 
upper side, glabrous below; leaves 
roundish in outline, with a red spot at base of blade, shallowly 7-lobed, 5 in. 
broad or less, on petioles more than twice as long as the blade; flowers in 
rather close axillary clusters; bractlets linear; corolla pinkish with notched 
petals, 2y2 lines long, slightly longer than the calyx; calyx commonly spread¬ 
ing under or about the mature fruit; carpels about 11, sharply rugose-reticu¬ 
late and pubescent on the back, the margin winged and denticulate.—Nat. 
from Eur.; waste places, especially near dwellings. 

626. Malva borealis Wallm.; a, fl. branchlet 
b, fi. x 1; c, fr. x 1. x Vi 

M. PUsfLLA Sm. Similar to no. 3; calyx-lobes usually closed over the fruit; 
pedicels usually somewhat longer, tending to be reflexed in fruit; margins of 
carpels obscurely if at all denticulate, not at all winged.—Adventive from 
Eur.: Alton, Humboldt Co.; San Pedro. 



628 MALVACEAE 

4. SIDALCEA Gray 

Herbs. Leaves rounded, either crenate, crenately incised, parted or di¬ 
vided, or palmately lobed. Flowers in terminal spikes or racemes, either per¬ 

fect, gynodioecious (that is, with perfect and pistillate flowers on separate 
plants, the pistillate flowers being smaller and with sterile stamens) or 
dioecious. Corolla purple, rose-pink or white. Bractlets none, rarely L 

Petals emarginate or truncate. Stamen-tube with double series of terminal 
free filaments, the filaments of the outer series often distinctly below the 
filaments of the inner series; filaments more or less united into sets. Fruit 
consisting of 5 to 9 carpels, commonly beaked. (Sida, a genus of this 

family, and Alkea, ancient name for a mallow, alluding to the appearance 
and relationship of these plants.) 

A. Leaves round in outline, at least some (usually the upper) pedately parted or divided; 
flowers usually rose-pink or purple.—Subgenus Eusidalcea. 

Annuals (except no. 5) with short roots; spring flowering; stamineal column conspicu¬ 
ously divided into outer and inner series. 

Carpels rugose-reticulate or somewhat favose on the back; annuals. 
Bracts conspicuous, foliaceous, palmately divided into filiform segments; plants 

hairy.1. S. diploscypha. 
Bracts inconspicuous, narrowly linear and entire. 

Herbage nearly glabrous to sparsely stellate-puberulent; carpels reniform, 
incurved at maturity; flowers sparse in short racemes; slender 
plants.2. S. hartwegii. 

Herbage more or less densely hirsute; carpels orbicular, not incurved at 
maturity; spike densely flowered; stout plants.3. S. hirsuta. 

Carpels longitudinally grooved or striately nerved on the back. 
Annual; stipules and bracts broadly to narrowly ovate, acuminate, 1 to 3 lines 
long.4. S. calycosa. 

Perennial; stipules and bracts broadly ovate, mostly obtuse, papery and purple- 
tinged, 4 to 8 lines long.5. S. rhizomata. 

Strong-rooted perennials, mostly summer flowering; lobes of the outer stamen-tube closely 
approximating those of the inner. 

Stems usually hirsute; leaves, inflorescence and calyx hirsute to stellate-pubescent; 
carpels usually reticulate, incurved at maturity and beaked. 

Flowers in spikes. 
Plants as a whole very hirsute, even on the calyx. 

Spikes broad, very dense; plants coarse; coastal species. .6. S. eximia. 
Spikes narrow, often lax, sometimes interrupted; plants slender; mostly 

montane....7. S. spicata. 
Plants sparsely hirsute at base; inflorescence and calyx closely stellate- 

pubescent.8. S. oregana. 
Flowers in racemes; plants hirsute to stellate-pubescent; mostly coastal. 

9. S. malvaeflora. 
Stems not hirsute, usually glabrous and often glaucous, sometimes stellate-puberu¬ 

lent ; leaves lightly stellate-puberulent or almost glabrous; carpels lightly 
reticulate to almost smooth. 

Plants slender; racemes few-flowered; Sierra Nevada.10. S. glaucescens. 
Plants stout; racemes many-flowered; S. Cal.11. S. parviflora. 

B. Leaves roundish in outline, none parted or divided; carpels smooth (or nearly so); 
perennials.—Subgenus Hesperalcea. 

Flowers white, in oblong spikes; plants stout; leaves like those of a grape. 
- 12. S. malachroides. 

Flowers rose-purple, in elongate spicate racemes; plants more slender; leaves crenate, 
orbicular.13. S. hickmanii. 

1. S. diploscypha (T. & G.) Gray. Stem erect and simple, or more robust 
and freely branching, 1% to 2 ft. high; herbage pilose-hispid and also with 

a minute stellate pubescence; basal leaves more or less deeply crenate, the 
cauline parted and 2 or 3-cleft, the bracteal filiform-divided; flowers on short 
pedicels in umbellate clusters at the ends of the branches; calyx-lobes lance¬ 
olate-subulate; petals dark pink, with or without a dark purple center, mi¬ 

nutely erose-denticulate, % to 1% in. long; filaments of the outer series 
united nearly to the summit into sets of 5 to 10; carpels nearly orbicular, 

dorsally reticulated; receptacle at separation of the achenes marked by as 
many obtuse longitudinal processes as there are carpels.—Open foothills or 
valleys, 20 to 2500 ft.: Coast Kanges from Humboldt Co. to Santa Clara Co.; 

Sacramento Valley; Sierra Nevada foothills from Calaveras Co. to Tulare Co. 

2. S. hartwegii Gray. Stem slender, sparingly branched, 7 to 12 in. high; 

herbage sparsely stellate-pubescent or almost glabrous below, but scarcely 
or not at all hispid; leaves pedately 5 to 7-divided into linear entire divisions 
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or the lower with broader trifid divisions; flowers few in a short spike; fila¬ 
ments of the outer series closely approximating the inner, more or less united 
in pairs or sets as in the perennial species; corolla rose-purple, 6 to 8 lines 
long; carpels strongly incurved, favosely rugose-reticulate.—Dry hillsides: 
Napa Co. to Lake Co.; Sacramento Valley; Sierra Nevada foothills from 
Butte Co. to Calaveras Co. May. 

3. S. hirsuta Gray. Stem erect, stout, 1 to 2 ft. high, its branches ending 
in dense spikes; herbage more or less hirsute-pubescent; cauline leaves pal- 
mately or pedately divided into 7 to 9 narrowly linear and entire acute divi¬ 
sions; bracts mostly small and inconspicuous; calyx densely cinereous-pubes¬ 
cent and hirsute, the tube somewhat chartaceous, the lobes triangular- 
lanceolate; corolla deep rose-color, % to 1 in. long; petals erect, induplicate; 
carpels more or less hirsute, orbicular, not incurved at maturity, reticulated 
on the back and tipped at the central apex with a bristly beak.—Low wet 
but soon desiccated spots: Sierra foothills from Tuolumne Co. to Butte Co.; 
Sacramento Valley; w. to Mendocino Co. 

4. S. calycosa Jones. Stem slender, sparingly branched, 1 to 3 ft. high; 
herbage glabrous or sparsely pubescent with scattered hairs; leaves round¬ 
ish, crenate or crenately incised, % to 1% in. wide, long-petioled, the upper 
divided into 6 or 7 linear divisions, stipules usually purple, the lower ones 
linear-acuminate, the upper becoming ovate, serrate and scarious; bracts 
stipular, parted into 2 ovate lobes, commonly glabrous; raceme spike-like, 
loose, few-flowered; calyx large, loose, often purple-tinged or scarious, 
thinly hirsute with long simple hairs, the lobes ovate, acuminate; corolla 
light purple, 8 to 12 lines long; carpels striate-ridged on the back, com¬ 
monly reticulate on the sides, strongly incurved.—Valleys: Napa, Sonoma 
and Marin Cos.; Sierra Nevada foothills from Butte Co. to Mariposa Co. 
(S. sulcata Curran.) 

5. S. rhizomata Jepson n. sp. Stems succulent, green or purplish, erect or 
ascending, 1% ft. high, the decumbent or prostrate base rhizomatously root¬ 
ing; herbage mostly glabrous below or sparingly hirsute above; basal leaves 
1 to 4 in. broad, crenately but shallowly incised, long-petioled; cauline leaves 
divided into 8 or 11 broadly cuneate divisions; stipules 4 to 8 lines long, 
broadly ovate, acuminate, or obtuse and toothed, green or purple; bracts 
scarious to membranous, hairy, deeply 2-lobed (the lobes ovate, acuminate), 
4 to 6 lines long; flowers in short spikes; spikes short, dense, Yi to 1% in. 
long; calyx densely hairy, the hairs straw-color, long, simple; calyx-lobes 
ovate, acuminate, scarious and purple-tipped, 3 to 6 lines long; corolla light 
purple, % to 1 in. long; carpels purple-tinged, strongly striate-grooved on 
the back and lightly reticulate on the sides, strongly incurved; beaks very 
slender, soon deciduous.—Marshes, Pt. Reyes peninsula (Russell Ranch, 
Jepson 1174, type). 

6. S. eximia Greene. Stems stout, erect or decumbent at base, paniculately 
branched above, 2 to 3 ft. high; herbage, especially the stems, markedly 
hirsute; lower leaves palmately cleft or divided (the divisions 3-lobed), 3 to 
5 in. wide, on petioles 7 to 19 in. long; upper leaves divided into 5 to 9 
linear or oblong segments 2*4 to 3 in. long, shortly petioled (the petioles 1 
to 3Y2 in. long); spikes very dense, % to 2% in. long; bracts linear, entire 
or deeply notched, purple-tinged, hairy, 2 to 4 lines long; calyx conspicuously 
hairy on short hairy pedicels, the lobes triangular-acuminate, 3 to 6 lines 
long; calyx in fruit papery, 5 to 6 lines long; carpels smooth, 1 to 2 lines 
long, slenderly beaked; seeds blackish.—Meadows, Humboldt Co., 30 to 
3500 ft. 

7. S. spicata Greene. Stems slender, often paniculately branched above 
1 to 4 ft. high; pubescence hirsute on the stem, petioles, and particularly on 
the calyx; leaves roundish in outline, crenately lobed or incised or parted, 
1 to 1% in. broad, almost glabrous to densely stellate-pubescent; upper 
leaves pedately parted; spikes commonly dense, 1 to 4 in. long; flowers 4 to 7 
lines long; calyx usually densely hirsute (sometimes not), the lobes ovate, 
acute or acuminate, 2 to 4 lines long; petals narrow, notched at apex, 4 to 8 
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lines long; carpels small, 1 line long, more or less tomentose, not reticulate, 
slightly beaked, the beak hairy.—Meadows and along rivulets, montane, 
4000 to 9000 ft.; Sierra Nevada from Tulare Co. to Nevada Co.; Trinity Co. 
Yar. r^ptans Jepson n. comb. Stems at base creeping and rooting; spikes 
loose.—Sierra Nevada from Amador Co. to Tulare Co., 4000 to 6500 ft. (S. 
reptans Greene.) Yar. pedAta Jepson n. comb. Leaves once or twice pedately 
divided into linear segments % to % line wide; spikes often loose.—San 
Bernardino Mts. (S. pedata Gray.) 

8. S. oregana Gray. Stems few from a woody root-crown, nearly naked 
above and paniculately branched, 1 to 5 ft. high; plant more or less thinly 
hirsute below, the leaves and inflorescence finely stellate-pubescent; lower 
leaves round in outline, shallowly toothed or cleft (rarely deeply parted), 
3 to 4 in. broad; cauline leaves incisely parted with the lobes toothed or 
cleft, or the uppermost pedately divided into 5 to 7 lanceolate, linear or 3- 

lobed divisions; spikes many, dense, 
typically oblong, 1 to 2 in. long 
(much elongated in fruit), long- 
peduncled; bracts narrowly linear 
or subulate; calyx 1 to 3 lines long, 
its lobes ovate, acute, about as 
long as the tube; corolla rose-pink, 
5 to 6 lines long; carpels semi- 
orbicular, slightly beaked, gla¬ 
brous and smooth or sometimes 
slightly wrinkled on the sides near 
the dorsal angle, 1 line long.— 
Mountain meadows, 2500 to 4500 
ft.; Coast Banges from Napa Co. 
to Siskiyou Co., thence s. in the 
Sierra Nevada to Nevada Co.; n. 
to Ore. 

9. S. malvaeflora Gray. Checker 

Bloom. Fig. 627. Stems several 
from a woody root-crown, simple or 
branched, erect or half decumbent 
at base, 1% to 2 ft. high, retrosely 
hispid below with scattered hairs, 
usually stellate-pubescent above; 
basal leaves crenate or crenately 
incised or cleft into cuneate-obo- 
vate 2 to 4-toothed lobes, 1 to 2 
in. wide; upper leaves palmately 
twice cleft into linear or narrowly 
oblong divisions; raceme rather 
loose, 3 to 12 in. long; bracts ovate, 
herbaceous, often notched at apex 

627. Sidalcea malvaeflora Gray; a, base of 
plant x V2 ; b, male fls. x V2 ; c, female 

fls. x V2 d, achene x 3. 

or decidedly bifid; flowers of two sorts: one perfect with large corollas, the 
other pistillate with small corollas; corolla of perfect flowers % to 1A4 in. 
long, the outer series of filaments united for about half their length into sets 
of 4 and 2, the inner filaments mostly distinct; corolla of pistillate flowers 
4 to 7 lines long, the filaments destitute of good anthers; carpels subglabrous, 
more or less rugulose-retieulate and beaked, the beaks often hairy at tip.— 
Open hills, 50 to 1500 ft., near the coast from Mendocino Co. to San Luis 
Obispo Co. and s. to coastal S. Cal. Yar. calif6rnica Jepson n. comb. Herb¬ 
age mostly stellate-pubescent; calyx-lobes 3 to 5-nerved; carpels hispidulose. 
—Santa Inez Mts. (S. californica Gray.) Yar. asprella Jepson n. comb. 
Stems lightly scurfy-pubescent; leaves and inflorescence stellate-puberulent; 
leaves divided into 3 to 5 usually equal mostly entire divisions.—Sierra 
Nevada foothills, 1500 to 2500 ft. and sometimes to 5000 ft., from Mari¬ 
posa Co. to Shasta Co., thence w. to Humboldt Co. (S. asprella Greene.) 
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10. S. glaucescens Greene. Stems slender, 1 to 2 ft. high; herbage mi¬ 
nutely stellate-puberulent or glabrous, glaucous; leaves palmately cleft or 
divided, % to 2 in. wide, the divisions entire or few-toothed; pedicels and 
calyx somewhat stellate-puberulent; bracts bifid; corolla 5 to 7 lines long; 
carpels large, inflated, lightly reticulate and dorsally grooved; beaks small, 
erect or entirely absent.—Montane, 4000 to 7000 ft.: Shasta Co. to Kern Co. 

11. S. parviflora Greene. Stems stout, l1/^ to 4 ft. high; herbage nearly 
glabrous throughout, or (especially the leaves) sparsely hirsute or. some¬ 
what stellate-pubescent; leaves palmately toothed, cleft, parted or divided, 
1 to 2 in. wide; racemes long, slender; bracts slender, bifid; calyx slightly 
hirsute or sparsely stellate-pubescent, its segments acute, 3 to 5-nerved, 3 
lines long; petals rose-color, erose at summit, 3 to 6 lines long; carpels gla¬ 
brous, lightly reticulated when mature; beaks small, recurved.—Brackish 
marshes: San Bernardino Valley and Santa Monica to the Ojai and Ante¬ 
lope valleys; San Luis Obispo Co.; Mohave Desert. 

12. S. malachroides Gray. Stems stout, 2 to 4 ft. high, equably leafy to 
the summit, several from the base, simple below, ending above in a panicle 
of spikes; herbage stellate-hispidulous; leaves vitiform, palmately but shal¬ 
lowly lobed, unequally dentate, 1 to 6 (mostly 2 to 3) in. broad; spikes 
oblong, very dense, % to 2% in. long; bracts linear or subulate; calyx- 
lobes ovate, acuminate; petals white, broad, broadly notched, abruptly 
clawed; staminate flowers with the filaments of the outer series united for 
about % their length or less into pairs, or two such pairs slightly united by 
their bases making a set of 4; carpels sometimes present; pistillate flowers 
3 to 3% lines long, the tube of filaments short, more or less truncate and 
without anthers; carpels 7 to 9, half dehiscent by a ventral suture.—Sea¬ 
board species, Santa Lucia Mts. to Del Norte Co. 

13. S. hickmanii Greene. Stems several, erect, 2 to 3 ft. high, leafy 
throughout; herbage stellate-pubescent, sometimes densely so and almost 
tomentose, and even somewhat hirsute, especially on calyx; leaves roundish, 
serrate or shallowly incised, 1% to 2 in. wide, the lowest smaller than the 
middle ones; petioles usually longer 
than the blade; racemes many, 3 to 
7 in. long, the pedicels 1 line long; 
bracts narrowly linear,villous; calyx- 
lobes ovate, acuminate, thin, sandy- 
pubescent, 3 to 6 lines long; corolla 
rose-purple, 7 to 8 lines long; carpels 
mostly smooth.—Monterey and San 
Benito Cos. Var. pakIshii Rob. Stems 
1 to 1*4 ft. high; leaves % to 1 in. 
wide; corolla 4 lines long.—San Ber¬ 
nardino Mts., 6000 ft. (Malvastrum 
confertum Parish.) 

5. SiDA L. 

Ours low whitish scurfy-tomen- 
tose perennial herbs. Pedicels articu¬ 
lated. Involucel of 1 to 3 slender 
deciduous bractlets. Flowers cream- 
color. Carpels 1-seeded, indehiscent 
or splitting into 2 valves. Seeds 
pendulous. (Greek name used by 
Theophrastus for a species of Water- 

lily.) 

1. S. hederacea (Dougl.) Torr. 
Alkali Mallow. Fig. 628. Stems 
decumbent, more or less branching, 
% to 1 ft. long; leaves round-reni- 
form or ovate, dentate or serrate, % 
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to 2 in. broad, on petioles V2 to 1 in. long; flowers pediceled, axillary, soli¬ 
tary or in small clusters; petals % in. long; carpels 6 to 10, triangular, at¬ 
tached by a straight edge to the slender axis.—Subsaline soils in valleys, 
almost throughout Cal.; n. to Wash., e. to Tex. It is often a troublesome 
weed in orchards and is sometimes called White-weed on account of its whit¬ 
ish herbage. May-Sept. 

6. MODiOLA Moench 

Low herb. Leaves rounded, coarsely crenate, palmately lobed or incised. 
Flowers small, solitary on axillary peduncles, subtended by 2 or 3 narrow 
bractlets. Corolla dull red. Fruit a somewhat depressed circle of 15 to 30 
carpels with 2 seeds in each. Carpels reniform, septate between the seeds, 
tardily 2-valved from the top, at length deciduous from the axis. (Latin 
modiolus, relating to the wheel-like fruit.) 

1. M. caroliniana Don. Perennial; stems spreading, 6 to 18 in. long; leaves 
1 to iy2 in. broad; petals 2 to 3 lines long; carpels hirsutulose.—Introd. 
from se. U. S.: Ferndale, Humboldt Co.; Auburn; Los Banos; Swift ranch, 
Madera Co.; Riverside. 

7. SPHAERALCEA St. Hil. 

Herbs or shrubs, ours mostly hoary-tomentose or canescent, with commonly 
roundish or angular leaves. Flowers commonly in racemes, the racemes often 
subpaniculate, sometimes corymbose, or often reduced to axillary fascicles. 
Bractlets present (in ours), slender or filiform. Carpels 5 or more, each 1 
to 3-seeded, the fruit often dehiscent and 2-valved. Seeds (at least the 
lower) ascending. (Greek sphaera, a sphere, and alkea, mallow, the carpels 
commonly spherical.) Malvastrum Gray. 

A. Carpels one-ovuled, one-seeded.—Subgenus Malvastrum. 

Annuals; leaves orbicular. 
Petals rose-purple with crimson blotch at base; leaves crenate.1. S. rotundifolia. 
Petals white or violet-purple, without blotch; leaves 5 to 7-lobed. 

Flowers 214 to 4 lines long; herbage stellate-pubescent.2.S.exilis. 
Flowers 6 to 12 lines long; herbage hirsute.3. S. parryi. 

Perennials. 
Calyx hirsute or villous; flowers in heads. 

Heads terminal and usually solitary.4. S. palmeri. 
Heads numerous, sessile along the naked summit of branches. . .5. S. densiflora. 

Calyx densely stellate-pubescent, not hirsute; flowers in subpaniculate racemes. 
Herbage covered with a dense white tomentum. 

Flower-buds heavily invested in a dense wool, the calyx-lobes concealed in 
bud; corolla rose-pink; leaves pentagonal or roundish, cordate 
at base, the lobes roundish.6. S. fremontii. 

Flower-buds tomentulose, the calyx-lobes not concealed. 
Corolla rose-color, aging yellow; flower-buds contracted at apex into a 

slender beak; leaves round-cordate.7. S. davidsonii. 
Corolla rose-color; flower-buds shortly acute, not beaked; leaves ovate, 

rugose.8. /S’. arcuata. 
Herbage finely stellate-canescent. 

Flowers in rather close clusters, the clusters loosely disposed in a virgate 
raceme; corolla rose-pink; mainland.9. S. fasciculata. 

Flowers in a close panicle; corolla rose-purple; insular.10. S. nesiotica. 

B. Carpels 2 or 3-ovuled, 1 to 3-seeded; ours perennial.—Subgenus Eusphaeralcea. 

Fruit depressed-globose; mature carpels usually one-seeded. 
Upper sterile portions of carpel minute and inconspicuous; flowers small but numer¬ 

ous, racemes from upper axils, corolla vermillion; plants large, robust; leaf- 
lobes very rounded.11. S-. orcuttii. 

Upper sterile portion of carpel thin, smooth and moderately incurved; inflorescence 
racemose, showy; calyx large, with long acuminate lobes; deserts. 

Leaves crenate or shallowly lobed. 
Flowers apricot-color. 

Carpels reticulate-scarious on the sides opposite lower seed, canescent 
on back; stems glabrate to tomentose; common. 

12. /S', ambigua. 
Carpels entirely smooth on sides, densely woolly on back; stems covered 

with a close white felt; local.13. S. pulchella. 
Flowers pink, drying violet-purple; local.14. S. purpurea. 

Leaves palmately parted or divided, with cleft or toothed lobes; rare. 
15. S. eremicola. 
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Fruit little or not at all depressed; mature carpels 1 to 3-seeded; perennials. 
Carpels canescent or glabrous on the back; leaves not maple-like, mostly rather small. 

Leaves thick or thickish, rugose, somewhat oblong to linear; flowers few in the 
leaf axils, lavender; Colorado Desert.16. S. angustifolia. 

Leaves usually thin; flowers numerous in an elongated thyrsoid panicle. 
17. S. fendleri. 

Carpels covered on the back with long bristles, thus forming a somewhat bur-like 
fruit; flowers large, rose-color, sparse. 

Calyx-lobes ovate, acuminate; leaves deeply 5-lobed, truncate or subcordate at 
base, 2V2 to 6 in. long.18. S. acerifolia. 

Calyx-lobes round-ovate, abruptly acute; leaves typically cuneate-obovate, % to 
1 in. long.19. S. bakeri. 

1. S. rotundifdlia Jepson n. comb. Stem erect, branching, 4 to 16 (or 24) 
in. high; herbage hirsute; leaves few, orbicular-cordate, crenate, y2 to 2 in. 
wide, the petioles 1 to 3 in. long; bractlets filiform; flowers in terminal 
corymbs or corymbose racemes; petals rose-pink with a large red-purple spot 
below middle of petal, 9 to 13 lines long; carpels 35 to 45, very fiat, narrow 
on the back, black, rugose-reticulate.—Washes and sandy mesas: Mohave 
Desert, n. to Inyo Co.; e. to Ariz. and Colo. (Malvastrum rotundifolium 
Gray.) 

2. S. exilis Jepson n. comb. Stems several from the base, diffuse or de¬ 
cumbent, 4 to 18 in. long; herbage stellate-pubescent; leaves palmately 3 to 
5-cleft with dentate or incisely-toothed lobes, 3 to 5 lines wide; bractlets 3, 
slender; calyx-lobes ovate, acuminate; petals white or rose-color, obovate, 
2y2 to 4 lines long; anthers blue; carpels subreniform, transversely rugose.-—- 
Sandy washes and desert mesas: Colorado and Mohave deserts; spreading 
as a weed in the San Joaquin Valley and w. to the coast. (Malvastrum 
exile Gray.) 

3. S. parryi Jepson n. comb. Similar to no. 2 but the flowers larger; 
herbage hirsute and often glandular; calyx-lobes ovate, the attenuate or 
subulate apex as long as the body; corolla rose-color or violet-purple, 6 to 12 
lines long.—Upper San Joaquin Valley, its bordering foothills and w. to the 
Salinas River, 500 to 3000 ft.: Poso Creek; Caliente Creek; Buena Vista 
Hills; Alcalde; Paso Robles; Nacimiento River. (Malvastrum parryi Greene.) 

4. S. palmeri Jepson n. comb. Stems stout, herbaceous, markedly and 
equally leafy to the summit, 6 to 8 ft. high; leaves broadly or round-ovate, 
mostly 3-lobed, dentate, truncate or cordate at base, 1 to 2% in. long; stip¬ 
ules lanceolate, 4 to 6 lines long; flowers sessile in terminal clusters, sub¬ 
tended by conspicuous foliaceous bracts; bractlets linear, nearly equaling 
the calyx-lobes; calyx-lobes ovate, acuminate; petals light rose-color, 7 to 
10 lines long.—Foothills bordering the Salinas Valley, 200 to 1000 ft. (Mal¬ 
vastrum palmeri Wats. M. involucratum Rob.) 

5. S. densiflora Jepson n. comb. Stems woody below, 2 to 3 ft. high; 
herbage finely stellate-tomentose; leaves orbicular-cordate, dentate, not lobed 
or commonly obscurely or evidently 3-lobed, 1 to 1% in. wide, the petioles 
3 to 11 lines long; flowers in dense sessile heads (often appearing as if in 
whorls), forming an interrupted naked or leafy spike; bractlets conspicuous, 
filiform, densely hispid; calyx hirsute-stellate, often papery-wdiite in age, 
its lobes lanceolate, acuminate; petals rose-red, 6 to 8 lines long.—Valleys 
and canons, 1000 to 4100 ft., both e. and w. sides of the Cuyamaca and San 
Jacinto mountains, and n. to north slope of San Gabriel Mts.: El Nido; 
Alpine; Ramona; Menifee; Palm Canon of San Jacinto; Rock Creek; 
Ravenna. (Malvastrum densiflorum Wats.) 

6. S. fremontii (Torr.) Jepson n. comb. Stems stout, woody at base, 2 
to 5 ft. high; herbage densely white-tomentose; leaves very thick, orbicular- 
ovate, not lobed or shallowly 5 to 7-lobed, crenate, iy2 to 4 in. broad, on 
petioles % to 1 in. long; flower-clusters somewhat head-like or close, sessile 
in the axils or short-peduncled and thus interrupted-spicate at summit of 
stem; calyx globose-ovate in bud, conspicuously and very densely and closely 
woolly, only the subulate tips of the lobes visible, almost equaled by the 3 
linear-setaceous bractlets of the involucre; corolla pale pink or rose-color, 
aging wliite-scarious, 7 to 8 lines long; carpels smooth, promptly dehiscent. 
—Foothills surrounding the Great Valley, 800 to 4000 ft.: Sierra Nevada 
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foothills from Tulare Co. to Amador Co.; Mt. Hamilton Eange; Mt. Diablo; 
Yollo Bolly foothills. (Malvastrum fremontii Torr.) Var. cercophorum 

(Rob.) Jepson n. comb. Calyx-lobes lanceolate-linear, caudate-attenuate, 
nearly as long as the petals.—N. end of Mt. Hamilton Range. (Malvastrum 
fremontii var. cercophorum Rob.) 

7. S. davidsonii Jepson n. comb. Stems erect, 2 to 3 ft. high; herbage 
finely stellate-tomentulose; leaves round-cordate, dentate, somewhat shal¬ 
lowly or obscurely lobed, % to 2% in. long; flowers in short simple or fork¬ 
ing racemes, the racemes peduncled or sessile in the leaf axils and thus 
forming an interrupted panicle; calyx-lobes ovate, attenuate into a subulate 
apex as long; petals rose-color, changing in age to yellow, 6 to 7 lines long; 
carpels glabrous on the back and sides, hairy-tufted and densely tomentulose 
at apex, 1-nerved on back.—San Gabriel Mts., 2000 to 3100 ft. (Malvastrum 
davidsonii Rob.) 

8. S. arcuata (Greene) Arthur. Stems woody below, 2 to 5 ft. high; 
herbage covered with a dense or felt-like white tomentum; leaves ovate to 
ovate-orbicular, dentate, slightly or not at all lobed, truncate at base, more 
or less rugose, becoming green above, % to 2 in. long, on petioles % to 1% 
in. long; flowers in dense or head-like clusters sessile in the upper axils and 
at the ends of the branches, forming long interrupted spikes; bractlets 
linear-filiform, equaling the rusty tomentose calyx; petals rose-color, 7 to 9 
lines long; carpels tomentulose on back, at length glabrate.—Foothills, e. 
slope Santa Cruz Mts. and w. slope Mt. Hamilton Range. (Malvastrum 
arcuatum Rob.) 

9. S. fasciculata (Nutt.) Arthur. Stems 3 to 8 ft. high, woody below, 
with long slender wand-like branches; pubescence short and close; leaves 
round-ovate, dentate, not lobed or obscurely lobed or pentagonal, mostly 
truncate or subcordate at base, % to 1% (or 2%) in. long; petioles 5 to 8 
lines long; buds subacute; flowers in sessile or short-peduncled, often head¬ 
like, clusters, the clusters distant, or at least not crowded, but virgately 
racemose, the inflorescence often a little leafy below; calyx-lobes triangular- 
ovate, obtuse or with a very short point; petals rose-pink, unsymmetrical, 
5 to 10 lines long; carpels smooth, promptly dehiscent.—Hill slopes, 500 to 
5000 ft.: South Coast Ranges from Santa Lucia Mts. s.; coastal S. Cal. and 
e. to west side Colorado Desert. Var. laxiflora Jepson n. comb. Clusters 
tending to lengthen or to be racemose, the inflorescence thus becoming more 
truly paniculate.—Santa Monica Mts.; San Bernardino Valley; Pacheco Pass. 
(Malvastrum thurberi var. laxiflorum Gray.) 

10. S. nesiotica Jepson n. comb. Similar to no. 9; leaves round-ovate, 
cordate at base, 3-lobed, crenulate, green or greenish and sub-glabrous above, 
1 to 1 Yo in. long; buds obtuse; flowers in a fastigiate leafless panicle.—Santa 
Cruz Isl. (Malvastrum nesioticum Rob.) 

11. S. orcutti Rose. Stems erect, 1 or several from the base, 1% to 3 ft. 
high; herbage thinly stellate-puberulent or canescent; leaves % to 2 in. 
long, ovate in outline, truncatish at base, the lateral angles toward the 
base commonly enlarged so that the blade is somewhat 3-lobed with flowing 
outline, the margin entire or nearly so; flowers in short racemes in the 
upper axils, the upper leaves mostly reduced and bracteate, the inflorescence 
thus interruptedly spicate; calyx 2 to 3 lines long; corolla bright terra¬ 
cotta or red, 3 to 4 lines long; carpels 1 line long, reniform in outline from 
the strong recurving of the empty scarious apex, thin-walled or subscarious, 
deeply reticulate on the sides, the areola often dark-colored; seed 1.—Colo¬ 
rado Desert: Carrizo Creek; Signal Mt.; Meloland. 

S. c6ulteri Gray. Slender annual; flowers small, orange, clustered in the 
axils of the upper leaves.—Sw. Ariz.; to be looked for near Ft. Yuma. 

12. S. ambigua Gray. Apricot Mallow. Stems several or many from the 
base, usually unbranched or simple above, erect or spreading, forming round¬ 
ish clusters 1 to 4 ft. broad; herbage finely but densely stellate-puberulent; 
leaves 1 to 2y2 in. long, mostly as broad as long, cordate to round-ovate 
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crenate, scarcely or not at all lobed to strongly 3-lobed or somewhat 5-lobed; 
calyx 3 to 4 lines long, usually shorter than the fruit; bractlets filiform, 
hardly longer than calyx-tube; petals rose-red to brick-red, notched at apex, 
5 to 10 lines long, the claws with a dense ciliate tuft of hairs on each side 
at base; anthers purple; stigmas black or purple; sides of carpels glabrous, 
smooth-chartaceous opposite the upper seed, reticulate-scarious opposite the 
lower seed, canescent on the back.—Desert slopes and desert ranges, 2000 
to 6000 ft.: Cuyamaca, San Jacinto and San Bernardino mountains; Colo¬ 
rado and Mohave deserts; n. to Inyo Co.; e. to Ariz. 

13. S. pulchella Jepson n. sp. Stems erect from a woody root-crown, 
making a bushy plant 2 to 3 ft. high, covered with a close white felt; leaves 
roundish-cordate in outline, dentate, not lobed or somewhat 3 or 5-lobed, 
stellate-canescent, soon green above, % to 1 in. long, on petioles % to 1*4 
in. long; flowers in a loose narrow panicle; calyx rusty-puberulent, its tube 
1% to 2 lines long (about as long as the carpels), the lobes ovate-lanceolate, 
4 to 5 lines long; petals deep apricot-color, % to 1 in. long; ovary covered 
with a dense white felt; carpels smooth on sides, densely woolly on back.— 
Panamint Range, Inyo Co. (Hanaupah Canon, 4000 ft., Jepson 7064, type). 

14. S. purpurea Parish. Similar to no. 11; stems clothed with a close, fine 
whitish felt.—Sw. Colorado Desert: Mountain Spr., San Diego Co.; Coyote 
Well. (S. violacea M. & J.) 

15. S. eremicola Jepson n. sp. Stems slender, erect or ascending, several 
from the thick root-crown, 12 to 17 in. high, green and glabrous or nearly 
so; leaves roundish-cordate in outline, 4 to 11 lines long, 3 to 5-parted with 
the lobes again cleft and toothed, thinly stellate-puberulent, green; flowers 
few in a loose and narrow nearly naked panicle; calyx woolly, its tube 1% 
to 2 lines long, almost as long as the fruit, the lobes lanceolate, acuminate, 
4 to 5 lines long; bractlets filiform, about as long as the tube; petals apricot- 
color, 7 to 8 lines long; ovules 2; sides of carpels smooth.—Panamint Mts. 
(Emigrant Canon, 4200 ft., Jepson 7120, type). 

16. S. angustifolia Don var. cuspidata Gray. Stems many from the base, 
3 to 4 ft. high; herbage finely puberulent, the older stems and upper side 
of leaves glabrate; leaves oblong- to linear-lanceolate, sometimes with 1 
more or less obscure lobe at the base angle on each side, minutely crenulate, 
% to 3 in. long; flowers in few-flowered clusters in the axils of the upper 
leaves; calyx-lobes ovate, acuminate; corolla saffron-red, 4 to 6 lines long; 
carpels glabrous on the sides, the sides smooth above, reticulate below.— 
Colorado Desert, rare; e. to Ariz. and Col. 

17. S. fendleri Gray var. californica Parish. Stems several from the base, 
woody below, forming an erect shrub 2 to 4 ft. high; herbage glabrate or 
minutely stellate-flocculent; leaves 1 to 3% in. long, 3-lobed, with sharply 
acute sinuses, the lateral lobes small, the central one ovate to oblong and 
3 to 5 times as long as the lateral, the margin irregularly crenate; flowers in 
clusters in the axils of the reduced upper leaves, or the inflorescence be¬ 
coming a somewhat spicate panicle; petals salmon-red, 3y2 to 5 lines long; 
carpels smooth on sides opposite upper seeds, finely reticulate opposite lower 
seed, finely puberulent or glabrate on back.—Mesas and washes, 25 to 1500 
ft.: San Bernardino Valley; Conchilla Desert. 

18. S. acerifolia Nutt. Stems erect, 2 to 3 ft. high; herbage green, finely 
puberulent; leaves maple-like, deeply 5-lobed (the lobes acute, irregularly 
serrate), truncate or subcordate at base, 2 to 61/2 in. long; petioles % to S1/^ 
in. long; flower-clusters sessile or nearly so in the upper axils and thus 
interruptedly spicate at the summit of the branches; calyx-lobes ovate, acu¬ 
minate, shorter than the mature carpels; petals rose-color, % to 1 in. long; 
back of carpels densely puberulent and also conspicuously covered with long 
ascending bristles.—Canons, n. Humboldt Co. (Bald Mt.; Three Creeks); 
n. to Wash. 

19. S. bakeri Jepson n. sp. Stems erect, several from the root-crown, 1 to 
1% ft. high; herbage finely puberulent; leaves 3 to 12 lines long, the lower 
sub-orbicular, truncatish at base, crenately lobed and crenate, the upper 
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leaves often cuneate-obovate in outline, irregularly serrate on upper half 
or somewhat 3-lobed, % to 1 in. long; flowers mostly solitary in the upper 
axils, on peduncles 2 to 7 lines long; calyx-lobes round-ovate, abruptly acute; 
petals rose-pink, % in. long; carpels closely puberulent and also densely 
covered with long ascending dull-white bristles.—Lava beds on the boundary 
of Shasta and Modoc Cos. (Fall River Valley, M. S. Baker, type). 

8. HORSFORDIA Gray 

Woody plants, the herbage yellowish or greenish-yellow, covered with a 
dense felt. Leaves ovate-lanceolate, cordate at base, leathery, subentire or 
irregularly erosulate. Flowers 1 to 3 in the axils, peduncled. Bractlets none. 
Corolla salmon-color. Carpels 3-ovuled, 1 to 3-seeded, at maturity 2-valved 
above, the valves spreading, scarious and wing-like, 3 to 4 times as long 
as the lower seed-bearing portion which is firm and reticulate. (F. H. 
Horsford of Vermont, botanical collector.) 

1. H. newberryi (Wats.) Gray. Stems erect, 5 to 8 ft. high, with lateral 
branches on upper %; stems and petioles yellow stellate-tomentose, the 
leaves with a somewhat paler or greenish-yellow but very dense and fine 
stellate-tomentum; leaves 1% to 2% in. long, on petioles % to 1% in. long; 
petals orbicular, rotate, 3 lines long; stamen-tube with simple spreading 
non-glandular hairs; anthers yellow; stigmas yellow; fruit 4 lines long, the 
wings ovate.—Sw. Colorado Desert: Palm Canon of San Isidro; Carrizo 
Mt.; Signal Mt.; e. to Ariz., s. to Mex. 

STERCULIACEAE. Sterculia Family 

Shrubs or trees with alternate leaves and perfect regular or nearly regular 
5-merous flowers. Stamens united below into a tube. Ovary superior, 5 (or 
4)-celled. Style in ours one, stigmatic at apex. Fruit a capsule. 

Flowers yellow, showy; petals none; calyx-lobes with a conspicuous gland at base; ovary 
not stiped.1. Fremontia. 

FloAvers brownish, minute; petal claws filiform, ending in a hood; calyx glands none; 
ovary stipitate.2. Ayenia. 

1. FREMONTIA Torr. 

Evergreen shrub with small often lobed leaves and stellate pubescence. 
Flowers showy, short-pediceled, solitary and axillary on the branchlets. 
Stipules caducous. Bractlets 3 to 5, small. Calyx yellow and corolla-like, 
deeply 5-cleft into round-ovate lobes or sepals; these imbricated in the bud, 
the 3 inner a little larger, all with a rounded and sharply defined glandular 
area at base. Corolla none. Stamens 5; filaments united to the middle. 

Capsule 4 or 5-celled, loculicid- 
ally dehiscent. (General John 
C. Fremont, Pathfinder of the 
Rocky Mts. and Sierra Nevada, 
and first United States Senator 
from California, who discovered 
it.) 

1. F. californica Torr. Flan¬ 

nel Bush. Fig. 629. Loosely 
branching shrub 6 to 10 ft. high, 
sometimes a small tree up to 18 
ft. high; branches tough and 
flexible, with many short leaf- 
and flower-bearing branchlets or 
spurs; leaves green above, cov¬ 
ered beneath with a dense gray 
or whitish felt, % to 1 in. long, 
or on sterile shoots somewhat 
larger; petioles short; calyx 
somewhat flannel-like, l1^ to 2 

629 Fremontia californica Torr.; fl. branchlet x 1. in* broad, persistent, the lobes 
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commonly mucronate; gland hairy; capsule ovate, covered with a dense 
brown felt and short bristly hairs, % to 1% in* long, persistent.—Mountain 
slopes, 1500 to 5300 ft.: Sierra Nevada (Tehama Co. foothills, rare; Mari¬ 
posa Co. to Kern Co., abundant); Coast Ranges from Lake Co. to San Luis 
Obispo Co., rare or localized; S. Cal. (n. slope San Gabriel and San Ber¬ 
nardino mountains, common, and s. to San Diego Co., rare). Yar. mexicana 

Jepson n. comb. Gland of the calyx not hairy.—Sonoma Co. to Mt. Pinos 
and San Gabriel Mts.; s. to Mex. (Fremontodendron mexicanum Dav.) 

2. AYENIA Loefl. 

Small shrubby plants with small flowers. Calyx 5-parted. Petals with a 
long filamentous claw ending in a hood; hoods indexed, adnate to the stamen- 
column and covering the anthers. Fertile stamens 5, these alternate with 
5 truncate staminodia at summit of stamen-tube; anthers with 3 parallel 
cells. Ovary on a stipe, 5-celled, 2 ovules in each cell. Capsule globose, 
muricate, splitting septicidally into 5 one-seeded carpels which separate 
from a central column; carpels loculicidally 2-valved. Seeds strongly rugose; 
endosperm none. (Named for the Due d’Ayen.) 

1. A. californica Jepson n. sp. Stems several from the base, minutely 
canescent, woody below, % to 1 ft. high; leaves ovate to oblong-ovate, 
serrate, 3 to 6 lines long, the petioles % to 3 lines long; flowers 1 to 1% 
lines long, brownish; capsule 1% lines long.—Mts. on w. side of Colorado 
Desert (Palm Canon of San Jacinto, Jepson 1407, type). 

HYPERICACEAE. St. John’s Wort Family 

Ours herbs or slightly suffrutescent plants. Leaves opposite, entire, with¬ 
out stipules and with pellucid dots or dark glands. Flowers perfect, regular 
and hypogynous. Sepals 5 (in ours) or 4, herbaceous, persistent. Petals 5 
(in ours) or 4, yellow (in ours). Stamens usually numerous, distinct or 
more or less united into 3 to 5 clusters. Ovary superior, 1 or 3-celled; styles 
in ours 3. Fruit a septicidal capsule. Seed without endosperm. 

1. HYPERICUM L. St. John’s Wort 

Leaves sessile. Flowers in terminal cymes, rarely solitary. Petals decidu¬ 
ous or marcescent. (Ancient Greek name.) 

Annuals; sepals longer than the petals; styles short; capsule 1-celled. 
Erect from the base, more or less branching; stamens 6 to 12.1. 77. mutilum. 
Procumbent, forming mats with ascending or erect branches; stamens 15 to 21. 

//. ananaUoides. 
Perennials; petals much longer than the sepals; styles long, divaricately spreading; cap¬ 

sule 3-celled; stamens very numerous. 
Stems tall, few, from rootstock; leaves not folded. 

Stems with numerous short sterile shoots; sepals lanceolate; capsule not lobed. . 
3. 77. perforatum. 

Stems destitute of sterile shoots; sepals ovate; capsule 3-lobed. .4. 77. formosum. 
Stems low, numerous, from a woody crown; leaves commonly conduplicate; capsule 

3-lobed.5. 77. concinnum. 

1. H. mutilum L. Stem mostly simple below and branching above, 10 to 
17 in. high; leaves ovate, 5 to 10 lines long, 3 to 6 lines broad, 5-nerved at 
base, sessile; flowers in leafy cymes at the ends of the branches; stamens 6 
to 12; sepals linear to lanceolate, mostly shorter than the capsule.—Shores 
of the lower Sacramento and lower San Joaquin rivers. Aug.-Sept. 

2. H. anagalloides C. & S. Tinkers Penny. Fig. 630. Commonly forming 
dense mats 6 to 15 in. broad, with ascending or erect branches 2 to 5 (or 7) 
in. high; leaves lanceolate to ovate or orbicular, obtuse, 5 to 7-nerved at 
base, 2 to 6 (or 9) lines long; flowers 1 to 1% lines long, borne 1 to 3 in a 
leafy cyme, or the cyme becoming paniculate; petals salmon-color; sepals 
ovate or linear-oblong, unequal, longer than the capsule; stamens 15 to 21.— 
Springy places and streamlets in the hills and mountains, almost throughout 
Cal., 500 to 6000 ft., common northward; very variable in size, branching 
and foliage. 
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630. Hypericum anagalloides C. & S.; a, 
habit x % ; b, fl. x 2; c, capsule x 3. 

3. H. perforatum L. Klamath Weed. 
Stems simple but the main axis bearing 
many very leafy short sterile shoots and 
ending above in a densely flowered 
cyme, 2 (or 1) ft. high; leaves linear 
to oblong, soon revolute, % to 1 in. 
long, those of the sterile shoots about 
Y2 in. long; flowers about 1 in. broad; 
sepals lanceolate, acuminate, about 4 
times as long as broad; petals linear- 
oblong, copiously black-dotted, twist¬ 
ing after anthesis.—European weed, be¬ 
coming a pest in abandoned or poorly 
tilled fields in the hill country in n. 
Cal., 500 to 2300 ft.: Tuolumne and 
Mendocino Cos. to Siskiyou Co. 

4. H. formosum H.B.K. var. scouleri 
Coulter. Stems from running root¬ 
stocks, slender, simple or branching at 
summit, 1 to 3 ft. high; leaves ovate 
to oval or oblong, obtuse, black-dotted 
along the margins, sessile by a more or 
less clasping base, % to 1% in. long; 
flowers % to % in. broad, in more or 
less panicled cymes; sepals and petals 
black-dotted; sepals ovate, mostly ob¬ 
tuse, sometimes acute, twice as long as 
broad; petals obovate; stamens numer¬ 
ous, in 3 clusters.—Hills and mountains, 
almost throughout Cal., 500 to 6000 ft. 

5. H. concinnum Benth. Gold-wire. 
Fig. 631. Stems wiry, numerous from 
the woody crown, forming a bushy 
plant 6 to 11 in. high; leaves thickish, 
linear to lanceolate, acute, inserted by 
a narrow base, usually folded, scantily 
black-dotted, % to 1% in. long; flow¬ 
ers 7/s to 1 y8 in. broad, in rather close 
clusters at summit of the stem; sepals 
ovate, somewhat abruptly short-pointed; 
petals obovate, black-dotted on the 
margin; stamens numerous, 4 of the 
filaments in each of the 3 clusters dis¬ 
tinctly united at base, the others free. 
— Dry bushy mountain slopes and 
ridges, 500 to 3000 ft.: North Coast 
Banges; Sierra Nevada from Mariposa 
Co. to Butte Co. June-July. 

ELATINA.CEAE. Water-wort Family 

Small annuals with opposite leaves 
and membranous stipules between them. 
Flowers 2 to 5-merous, small, perfect, 
symmetrical, solitary in the axils. 
Sepals, petals and stamens all distinct 
and hypogynous. Ovary with as many 
cells as there are sepals; styles distinct. 
Capsule 2 to 5-celled, septicidal or the 
partitions more or less persisting with 
the axis; placentae central. 

631. Hypericum concinnum Benth.; a, 
fl. stem x % ; b, pistil x 2 V2 ; c, cross 

sect, of ovary x 6; d, capsule x 2. 
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Flower-parts 2 to 4; sepals obtuse, without midrib.1. Elatine. 
Flower-parts 5; sepals pointed or acute, with thickened midrib and scarious margins. . . . 

2. Bergia. 

1. ELATINE L. Water-wort 

Glabrous dwarfs, somewhat succulent, growing in water or in wet places, 
rooting at the nodes. Leaves entire. Flowers 2 to 4-merous. Sepals sub- 
membranous, obtuse. Petals white or whitish. Capsule globose, thin-mem¬ 
branous, 2 to 4-celled, several- or many-seeded. Seeds striately and regularly 
reticulated. (Greek, etymology obscure.) 

Flowers sessile; flower-parts 3 or 2; seeds straight or nearly so. 
Flower-parts mostly 2; petals equal.1. E. americana. 
Flower-parts mostly 3; petals unequal.2. E. brachysperma. 

Flowers pediceled; flower-parts 4; seeds strongly curved.3. E. californica. 

1. E. americana Arn. Stems % to 1% in. long, often fistulous; leaves 
obovate, 1 to 1% lines long; flowers mostly 2-merous; capsule valvate-dehis- 
cent; seed with 9 or 10 rows of areoles, 20 to 30 areoles in a row.—Shallow 
water, San Bernardino Mts., exceedingly rare; Ore. and B. C. to Ont. and Tex. 

2. E. brachysperma Gray. Mud Purslane. Plants forming little mats 
(2 to 3 in. across) in wet places or late vernal beds of winter pools; leaves 
oblong or narrowly ovate, narrowed at base, 1 to 2 lines long; flowers sessile, 
mostly 2-merous; sepals commonly unequal, 3 (or 2); petals 3, pink, roundish 
obovate, commonly unequal; stamens 3 to 6; capsule valvate-dehiscent or 
bursting irregularly; seed with about 8 longitudinal rows of areoles, about 
11 or 12 areoles in a row.—Mostly terrestrial, Coast Ranges and s. to S. Cal., 
mostly toward the coast; occasional. May. 

3. E. californica Gray. Thickly branched, forming a dense mat % to 1% 
in. across; leaves obovate or oblanceolate, the lower ones petioled; flowers 
on short pedicels; sepals 4, oblong, equal; petals 4, obovate, equal; stamens 8; 
seeds curved into a partial ring, with about 10 longitudinal rows of areoles 
and about 25 areoles in each row.—Montane: San Diego Co.; Sierra Nevada; 
n. to Wash.; rare. 

2. BERGIA L. 

Stems glandular-pubescent. Flowers pediceled and often fascicled, 5- 
merous. Sepals abruptly cuspidate, with strong midrib and scarious margins. 
Petals oblong. Capsule globose, with a coriaceous wall. (Dr. P. J. Bergius, 
Swedish naturalist of the 18th century.) 

1. B. texana Seubert. Stems diffusely branched, 6 to 12 in. high; leaves 
obovate or oblanceolate, tapering at base, serrulate at apex, y2 to iy± in. 
long; sepals 2 lines long, denticulate on the midrib and serrulate on the 
margin towards the apex, equaling or exceeding the whitish obovoid petals; 
stamens 5 or 10.—Sacramento; Merced; Elsinore; rarely seen; e. to Tex. 
and Mo. 

ERANKENlACEAE. Frankenia Family 

Low perennial herbs or dwarf bushes with opposite entire leaves. Flowers 
perfect. Ovary superior, 1-celled, with parietal placentae. Seeds with a straight 
embryo. 

1. FRANKENIA L. 

Leaves small, crowded and fascicled in the axils. Flowers sessile, solitary, 
or by the reduction of the upper leaves to bracts becoming somewhat cymose. 
Calyx tubular, furrowed or almost prismatic, 4 or 5-toothed. Petals 4 or 5, 
appendaged at the very base of the blade, the appendage decurrent on the 
claw. Stamens in ours 4 to 7, hypogynous, exserted from the calyx-tube. 
Style 2 or 3-cleft, included. Capsule linear, angled, included in the per¬ 
sistent calyx, 2 to 4-valved, the seeds attached by filiform funiculi to the 
side of the cell. (Johann Franke, 1590-1661, Professor at Upsala, the first 
author who treated of Swedish plants.) 

Style 3-cleft; ovules many; herbaceous or nearly so; common.1. F. grandifolia. 
Style 2-cleft; ovules 2 or 3; dwarf bush; San Diego.2. F. palmeri. 
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1. F. grandifolia C. & S. Alkali- 
Heath. Fig. 632. Erect or diffuse, 
often slightly woody at base, 6 to 13 
in. high, glabrous or somewhat pu¬ 
bescent or short-hirsute, particularly 
at the nodes; leaves obovate to 
linear-oblanceolate, 3 to 5 lines long, 
with revolute margins, sessile or 
short-petiolate, the opposite pair 
mostly united by a somewhat mem¬ 
branaceous sheathing base; calyx 3 
lines long, narrow-cylindrical, with 
acute teeth; petals slightly irregular, 
pinkish, exserted 1% to 2 lines, with 
oblong or obovate blade erose at 
summit; stamens 4 to 7; seeds numer¬ 
ous. — Common along the sea-sliore 
and in salt-marshes: Marin Co. to 
San Diego and L. Cal. June-Oct. 
Also called Yerba Keuma by Spanish- 
Californians. Var. campestris Gray. 
Tufted, 4 to 20 in. high; leaves 
mostly linear-spatulate to oblance- 
olate, strongly revolute-margined, 2 
to 4 lines long; petals less exserted 
(% to 1 line). — Interior alkaline 
plains, Great Valley to S. Cal. and 
e. to Inyo Co. 

2. F. palmeri Wats. Yerba Eeuma. 
Dwarf spreading bush 5 to 7 in. high, 
the branchlets thickly clothed wTith leaves; leaves linear-oblong, thick and 
strongly revolute so as to be nearly terete, canescent, 1 to 2 (or 2Vz) lines 
long; calyx l1/^ lines long; petals whitish, the blade oblong; stamens 4.— 
Coast at San Diego and s. to L. Cal. 

632. Frankenia grandifolia C. & S.; a, fl. 
branchlet x 1; b, petal x 4; c, pistil x 4. 

TAMARICAcEAE. Tamarisk Family 

Shrubs or low trees, inhabitants of alkaline soils, with long slender 
branches bearing numerous minute appressed leaves. Flowers minute, numer¬ 
ous, in long clusters at the ends of the branches. Sepals 4 or 5. Petals 4 or 5, 
these and stamens (as many or twice as many) borne on a fleshy disk. 
Ovary superior, 1-celled, the placenta basal; styles 3 to 5. Fruit a capsule; 
seeds numerous, usually with a tuft of hairs at one end. 

1. TAMARJX L. Tamarisk 

Our only genus. (Tamaris, a river in Spain.) 

1. T. gallica L. French Tamarisk. Densely branched shrub 3 to 8 ft. 
high and often twice as broad; leaves % to % line long; stamens 4 or 5.— 
Cult, from Eur., an escape along summer beds of winter flood streams: 
Sulphur Creek, sw. Colusa Co.; White Sulphur Creek, Napa Valley; Cache 
Creek, Tehachapi Pass; Furnace Creek, Death Valley; Salton Sink. 

FOUQUIERIACEAE. Candlewood Family 

Heavily armed shrubs, leafless in the drought periods between the rains. 
Primary leaves of the season’s shoots soon deciduous but developing their 
petioles into stout spines, the ordinary leaves borne on short spurs in the 
axils of the spines. Flowers showy, perfect, in terminal panicles. Sepals 5, 
unequal, imbricated. Corolla tubular, shortly 5-lobed. Stamens 10 to 17; 
filaments with a firm or red portion at base, this portion puberulent on back 
and developed at apex into a tooth or short ligule on the inside. Ovary 
superior; placentae parietal, lamellate, intruded in cavity and partly united 
at base so as to make an incompletely 3-celled ovary; ovules 4 to 6 on 
each placenta; styles 3, united to the middle. Fruit a capsule. 
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1. FOUQUIERIA HBK. Coach-whip. 

The only genus. (P. E. Fouquier, 
professor of medicine at Paris.) 

1. F. splendens Engelm. Ocotillo. 

Fig. 633. Stems mostly simple, 8 to 
25 ft. high, in clusters from a com¬ 
mon root-crown; bark whitish, deeply 
furrowed between the decurrent 
bases of the slender but rigid spread¬ 
ing thorns; leaves fleshy, obovate, 
rounded at apex, 5 to 10 lines long, 
forming axillary rosettes on old 
wood; panicles racemose, dense, 4 
to 10 in. long; flowers scarlet, % to 
1 in. long; sepals roundish, 2 to 3 
lines broad; corolla-lobes recurving; stamens 15 to 17, exserted; capsule 8 
lines long, 3-valved; seeds with a long fringe of hairs.—Desert mesas, Colo¬ 
rado Desert; e. to Tex., s. to Mex. 

633. Fouquieria splendens Engelm.; a, fl. 
x 1; b, leaf rosette in axil of a thorn x 1. 

CISTACEAE. Bock-rose Family 

Low shrubs but ours herb-like or woody only at base. Flowers complete, 
regular, hypogynous. Sepals 5, persistent (2 smaller, wholly on the outside 
and bract-like). Petals 5, ephemeral. Stamens indefinite. Ovary superior, 
1-celled with 3 parietal placentae; style one; ovules orthotropus on slender 
funiculi. Capsule 3-valved. 

1. HELIANTHEMUM Pers. 

Leaves alternate, simple, entire. Flowers yellow, opening but once. Stamens 
usually numerous, with filiform filaments and short anthers. Style very short 
or none; stigma capitate, 3-lobed. Capsule 1-celled or nearly 3-celled by 

634. Helianthemum scoparium Nutt.; a, fl. 
branchlet x SA ; b, pistil x TV% ; c, long, 

sect, of pistil x 7 %. 

the intrusion of the placentae. 
(Greek helios, sun, and anthemon, 
blossom.) 

Flowers in a panicle or raceme; herbage 
pubescent or glabrate. 

1. H. scoparium. 
Flowers corymbose; herbage woolly; Santa 

Cruz Isl.2. E. greenei. 

1. H. scoparium Nutt. Bush-Bose. 

Fig. 634. Stems numerous, tufted, 
erect, very leafy, 8 to 20 in. high, 
arising from a much-branched woody 
crown and ending above in a small 
leafy panicle or short raceme; herb¬ 
age and calyx minutely stellate-pu¬ 
bescent or glabrate; leaves narrowly 
linear, % to IT/i in- long, early decid¬ 
uous; inner sepals 2 to 3 lines long, 
the two outer minute; corolla 5 to 7 
lines broad; petals obovate; stamens 
17 to 21; placentae partition-like; 
embryo slender and much coiled.— 
Along the coast, Mendocino Co. to 
Monterey Co. Apr.-May. Var. vul- 

gare Jepson n. var. Stems rush-like, 
the leaves sparse or early deciduous; 
calyx usually smaller; raceme or 
panicle naked. — Dry sunny slopes 
and ridges of the chaparral belt, 
1500 to 4000 ft.: Coast Banges from 
Lake Co. to San Luis Obispo Co. and 
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s. to San Diego Co.; Sierra Nevada from Eldorado Co. to Mariposa Co. 
(Coulterville, Jepson, type.) 

2. H. greenei Rob. Stems from a woody base, branching, 6 to 10 in. high; 
young parts white-woolly; leaves linear, 1 to 1% lines broad; flowers on 
short (1 to 2 lines) pedicels in a somewhat condensed corymbose panicle; 
outer sepals linear or lanceolate, % to as long as the ovate acuminate inner 
ones.—Santa Cruz Isl. 

RESEDACEAE. Mignonette Family 

Herbs with simple alternate leaves. Flowers perfect, irregular, in racemes 
or spikes, ours inconspicuous. Sepals 4 to 7. Petals 2 to 6. Stamens 3 to 40, 
always more numerous than the petals, borne on one side of the flower. Ovary 
superior, 1-celled, with parietal placentae, opening at the top before the 
seeds are full grown. Stigmas 2 to 6, sessile, minute. 

1. OLIGOMERIS Cambess. 

Low branching somewhat succulent herb. Leaves linear, entire. Flowers 
white, in terminal spikes. Sepals 4. Petals (2) and stamens (in ours 3) 
inserted on the upper side of the flower. Capsule depressed, 4-lobed (each 
lobe sulcate on the back), opening at the summit. (Greek oligos, little, and 
meris, parts.) 

1. O. linifolia (Vahl) Mcbr. Erect, branching from the base, % to 2 ft. 
high; leaves % to 1% in. long; flowers 1 line long; petals oblong, acute; 
capsules 1% lines broad.—Colorado Desert; e. to Tex., s. to Mex. 

Reseda L. Mignonette. Annual herbs; flowers in racemes; sepals 4 to 8; 
petals 4 to 7, laciniate; stamens 8 to 40, inserted on a disk on one side of 
the flower; capsule 3 to 6-lobed, horned. 1. R. odorIta L. Leaves mostly 
entire; petals deeply 5 to 8-cleft.—Garden escape in Marin Co. 2. R. lutea 

L. Leaves divided; petals greenish-yellow, all cleft but 1 or 2.—Garden 
escape about Los Angeles. 3. R. alba L. Leaves pinnatifid; petals all 3-cleft 
at summit.—Occasional garden escape. 

VIOLACEAE. Violet Family 

Perennial herbs with alternate stipulate leaves and complete flowers. 
Sepals 5, persistent. Corolla irregular, consisting of 5 somewhat unequal 
petals, 2 upper, 2 lateral and 1 lower, the lower spurred at base. Stamens 5, 
with short and broad filaments bearing the anthers on their inner face and 
connivent over the ovary. Ovary superior, 1-celled, maturing into a 3-valved 
capsule with valves placenta-bearing along the middle. Style and stigma one. 
Seeds rather large, with a hard coat and straight embryo in fleshy endosperm. 

1. VIOLA L. Violet 

Peduncles axillary, 1-flowered. Stipules persistent. Sepals unequal, pro¬ 
duced below the point of insertion into auricles, persistent. Stamens with 
broad connectives which are prolonged beyond the anthers, the two lower 
bearing wings which project into the spur of the corolla. The valves of the 
capsule bear the seeds along the middle, and after dehiscence fold together 
firmly lengthwise and eject the seeds with violence. (Old Latin name used 
by Virgil.) 

A. Leaves divided or parted (merely toothed in one var. of no. 5). 

Upper petals deep blue or purple; lateral petals with a bearded spot. 
Leaves puberulent (sometimes glabrous) ; lateral and lower petals bluish or white 

with yellowish base.1. V. beckwithii. 
Leaves glabrous; lateral and lower petals yellow or cream-color.2. V. hallii. 

Petals all yellow or purplish or brownish externally or purple-veined; lateral petals with 
or without beard. 

Leaves pinnately twice-parted into narrow segments; petals orange-yellow, the 3 
lower purple-veined, the others brownish externally.3. V. douglasii. 

Leaves palmately cleft or divided. 
Stems mostly below ground, the peduncles mostly basal or scape-like; petals 

pale yellow.4. V. sheltonii. 
Stems 4 to 14 in. high, naked below the leafy summit which bears the axillary 

peduncles; petals yellow, purple externally.5. V. lobata 
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B. Leaves undivided. 

Flowers yellow (blue or purple in one var. of no. 7). 
Stems prostrate, stolon-like; leaves round-cordate, rounded at apex; Redwood belt. . . 

6. V. sarmentosa. 
Stems erect. 

Leaves mostly elongate. 
Leaves ovate to lanceolate, mostly abruptly cuneate at base; petioles not 

margined; herbage pubescent. 
Peduncles usually surpassing the leaves; capsule puberulent; leaves 

commonly dentate, mostly % to 1 % in. long. .7. V. purpurea. 
Peduncles usually not surpassing the leaves; capsule glabrous; leaves 

entire or subentire, mostly 1V2 to 3 in. long. . .8. Y. nuttallii. 
Leaves oblong-lanceolate to ovate, attenuate at base into the petiole; petioles 

margined; herbage usually glabrous; capsule puberulent. 
9. V. praemorsa. 

Leaves not elongate. 
Peduncles 1V2 in. long; corolla bright yellow, more or less purple-veined; 

leaves thin; wet woods.10. V. glabella. 
Peduncles 4 to 5 in. long; corolla golden yellow with brown-purple lines at 

base; leaves thickish; open hills.11. V. pedunculata. 
Flowers not yellow (or with some other color predominating). 

Stems erect, bearing leaves and peduncles, and arising from short or creeping root¬ 
stocks; (stems in no. 14 at first very short; compare also no. 16). 

Lateral petals with a purple spot or blotch at base; stems mostly naked below, 
leafy above, 3 to 12 in. high; stipules entire. 

Leaves mostly cordate at base; stipules membranous.12. V. ocellata. 
Leaves mostly truncatish or subcuneate at base; stipules submembranous. . . 

13. V. cuneata. 
Petals not spotted, blue or violet, rarely white. 

Stems (at least at first) very short (mostly V2 to 1 in. long) or almost 
none; herbage puberulent; stipules herbaceous, lacerate or toothed; 
common.14. V. adunca. 

Stems 5 to 8 in. high; herbage glabrous; stipules entire or almost entire; 
rare.15. V. howellii. 

Peduncles scape-like, these and the leaves arising directly from rootstocks or stolons; 
herbage glabrous. 

Leaves cordate. 
Petals blue or violet-purple; leaves commonly 1 to 2 in. wide; rare species 

in Cal. 
Rootstock thick. 

Rootstock sending off short leafy stolons above ground; lower 
petals with a bearded spot at base; north coastal. 

16. V. langsdorffii. 
Rootstocks thick and rather short, creeping underground, never 

sending off runners or stolons; lower petals hairy at 
base, the others more or less so; montane. 

17. V. nephrophylla. 
Rootstock filiform; petals pale violet or whitish, the lateral ones with 

a sparsely bearded spot or beardless; Del Norte Co. 
18. V. palustris. 

Petals white, commonly beardless; rootstock filiform; leaves V2 to 1 in. 
wide; montane, common.19. V. blanda. 

Leaves narrow-ovate to rhomboid-elliptic, not cordate; rootstock thickish; petals 
white, the lateral with a bearded spot; Del Norte Co., rare. 

20. V. occidentalis. 

1. V. beckwithii T. & G. Plants 2 to 4 in. high, the cluster of slender 
stems mainly below ground, arising from a short and usually deep rootstock; 
herbage puberulent or sometimes nearly glabrous; leaves palmately about 
3 times 3-parted into linear or spatulate-linear segments, the segments mostly 
obtuse or sometimes mucronulate; primary divisions more or less petiolulate; 
peduncles scape-like; petals 4 to 7 lines long, the upper deep purple, the 
others white or light blue and purple-veined, with a yellowish base; spur 
short-saccate; stigma beakless, with a tuft of spreading or reflexed bristles 
on each side.—Moist gravelly soil, 3000 to 5000 ft.: Sierra Nevada from 
Nevada Co. to Siskiyou and Modoc Cos.; Nev. to Ore. May-July. 

2. V. hallii Gray. Habit of no. 1; herbage glabrous; leaves ovate or 
oblong and irregular in outline, subpinnately or palmately twice parted into 
lanceolate or linear segments, the segments callous-apiculate; petals 3 to 6 
lines long, strongly 2-colored, the upper deep blue or dark purple, the others 
yellow or white, purple-veined at base, the lateral with a bearded spot on 
claw; stigma beakless, bearded below its margin.—Montane, gravelly soil, 
2500 to 6600 ft.: Mendocino, Humboldt and Trinity Cos.; n. to Ore. 

3. V. douglasii Steud. Plants 2 to 5 in. high, the cluster of stems wholly 
or almost completely underground, arising from a deep short rootstock; 
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635. Viola lobata Benth.; a, habit x V2) b, 
capsule with divergent valves x 1. 

Montane, rocky places or in woods, 
3000 to 6300 ft.: Calaveras Co. to 
Plumas Co.; Lake and Colusa Cos. to 
Siskiyou Co.; n. to Wash. 

5. V. lobata Benth. Pine Violet. 

Fig. 635. Stem erect, naked below the 
leafy summit, 4 to 14 in. high; root- 
stock short, deep-seated; leaves 1 to 
3 in. long, ovate or almost round in 
outline, cordate or truncate at base, 
palmately 3 to 7-cleft or -divided, the 
lobes entire or somewhat repandly 
toothed, and the lateral usually larger; 
inflorescence somewhat umbellate; pe¬ 
duncles 1 to 2 in. long; petals yellow, 
all dark-veined towards base, purple 
on the outside.—Woods, 2000 to 6000 
ft.: Cuyamaca Mts.; Sierra Nevada 
from Tulare Co. to Siskiyou Co.; 
North Coast Ranges. Mar.-May. Var. 
integrifOlia Wats. Leaves crenate or 
with a few coarse teeth, but not at all 
lobed.—Cuyamaca Mts.; Howell Mt. to 
Mt. Shasta; s. Ore. June. 

6. V. sarmentosa. Dougl. Wood 
Violet. Stems prostrate, stolon-like, 
sparsely leafy; peduncles commonly 
longer than the leaves, at first scape¬ 
like and arising from the cluster 
crowning the stipular-scaly rootstock; 

leaves bipinnatifid with long lin¬ 
ear or oblong segments; stipules 
lanceolate, entire or incised; flow¬ 
ers usually large, on peduncles (2 
to 3 in. long) equaling or exceed¬ 
ing the leaves; petals 6 to 8 lines 
long, orange-yellow, the two upper 
brownish-purple externally, the 
others purple-veined; capsule 3 to 
4 lines long, acute.—Open hills, 100 
to 4000 ft., Coast Ranges from Sis¬ 
kiyou Co. to the Mt. Hamilton 
Range and s. to San Diego Co.; 
Sacramento Valley; Sierra Nevada 
foothills from Butte Co. to Tehach- 
api. Mar.-May. (V. chrysantha 
Hook.) 

4. V. sheltonii Torr. Plants 3 to 
6 in. high, the stems mostly below 
ground, arising from a short root- 
stock; herbage glabrous; leaves 
orbicular in outline, % to 1% in. 
wide, palmately 3-divided, the 
cuneate-obovate divisions pal¬ 
mately 3-parted or again cleft into 
linear or oblong lobes, the lobes 
obtuse; peduncles scape-like; petals 
pale yellow, beardless, 4 to 6 lines 
long; style with a hairy tuft on 
either side below the stigma. •—• 

636. Viola purpurea Kell.; a, habit x V2 ; 
b, fl. from the back x V2 c, pistil x 5 ; d, 

cross sect, of ovary x 8. 
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stipules brown-scarious, ovate-subulate; leaves round-cordate, deep green 
above, often rusty beneath, finely crenate, in age brown-punctate, y2 to 1% 
in. broad; petioles 1 to 7 in. long; petals uniform light yellow, a little 
purple-veined, 4 lines long; spurs very short and broad.—Woods near the 
coast, 100 to 500 ft., especially in the Redwood belt, or montane up to 3500 
ft.: Monterey Co. to Humboldt Co.; n. to B. C. and Ida. (V. sempervirens 
Greene.) 

7. V. purpurea Kell. Mountain Violet. Fig. 636. Plants 2 to 6 in. high, 
the stems very short and densely tufted, from a stout vertical root, the 
young herbage hirsutulose-canescent; leaves rhombic-ovate or oblong (1 or 
2 frequently nearly round), dentate or crenate or sometimes nearly entire, 
% to 1*4 in. long, on petioles 1 to 3 in. long; peduncles surpassing the leaves, 
2 to 4 in. long; petals yellow, brownish-purple on the outside, the lower 
brown-veined at base.—Peaks and mountain ridges, 2500 to 8500 ft.: San 
Bernardino Mts.; San Gabriel Mts.; Coast Ranges from the San Carlos Range 
to Siskiyou Co.; Sierra Nevada from Tulare Co. to Modoc Co. Mar.-July. 
Var. pinetorum Greene. Herbage more or less tomentose; leaves mostly 
lanceolate or oblong-lanceolate, deeply serrate to entire; flowers small, blue 
or purple on long filiform peduncles.—Montane, 5200 to 8500 ft.: s. Sierra 
Nevada from Mariposa Co. to Tehachapi Range; Mt. Pinos; mts. of S. Cal. 
Var. venosa (Wats.) Brainerd. Leaves often purple-veined, the lower ones 
round-ovate, 5 to 6 lines long.—Plumas Co. to Shasta Co. 

8. V. nuttallii Pursh. Plants 2 to 5 (or 7) in. high, the stems leafy and 
peduncles shorter than or scarcely exceeding the leaves; herbage puberulent, 
sometimes canescent; leaves oblong-lanceolate to lanceolate or ovate, entire 
or slightly denticulate or crenulate, 1 to 2% in. long, rather shortly atten¬ 
uate at base into the long petiole; petals yellow, the lowest brown-veined, 
2 to 4 lines long.—Meadows or dry pine woods, 2000 to 7000 ft.: Mendocino 
Co. to Siskiyou Co., thence e. to Modoc Co., thence s. to Tuolumne Co.; n. to 
Wash., e. to Rocky Mts. Var. lingulaefolia Jepson n. comb. Blades oblong- 
ovate to elliptic or ovate, ciliate, otherwise glabrous or subglabrous, or 
often hirsutulose on the nerves.—Montane valleys, Nevada Co. to Siskiyou 
Co.; n. to Ore. (V. lingulaefolia Nutt.) 

9. V. praemorsa Dougl. Plants 2 y2 to 10 in. high, at first flowering from 
the ground, later producing ascending or erect leafy stems which arise from 
erect or ascending rootstocks; herbage villous-pubescent to nearly glabrous; 
leaves oblong-ovate to ovate-lanceolate, obtuse, entire or slightly repand- 
crenulate or barely denticulate, 1 to 3 in. long, more or less attenuate into 
the long margined petiole; peduncles usually shorter than the leaves; petals 
canary-yellow, more or less tinged with brown or purple, 5 to 6 lines long; 
stigma not beaked, bearded below its margin; capsule ovate, pubescent.— 
Swales in pine woods, 1700 to 7000 ft., Siskiyou and Modoc Cos., thence s. 
to Mariposa Co.; n. to B. C., e. to Rocky Mts. 

10. V. glabella Nutt. Stems erect, mostly weak, naked below or nearly so, 
3 to 12 in. high; rootstock horizontal, thick, fleshy-scaly, often branching; 
herbage glabrous or puberulent, bright green; basal leaves reniform-cordate, 
iy2 to 3% in. broad, on elongated (2 to 11 in.) petioles, the cauline similar 
or cordate, on petioles 4 to 5 lines long; stipules small and thin-membranous; 
peduncles about 1 y2 in. long; petals bright yellow, the lateral and lower 
purple-veined, 3 to 6 lines long, the lateral ones bearded; spur short and 
saccate*; capsule oblong, 4 lines long, abruptly beaked. — Wet places in 
woods: Sierra Nevada, 3500 to 7700 ft., from Tulare Co. to Shasta Co.; Coast 
Ranges near the coast, 25 to 5000 ft., from Monterey Co. to Marin Co. and 
n.; n. to Alas., e. to northern Rocky Mts. Mar.-May. 

11. V. pedunculata T. & G. Yellow Pansy. Fig. 637. Plants 4 to 13 in. 
high; stems from a thick and short deeply seated rootstock, branching at 
the surface of the ground; leaves round-ovate, usually with a truncate base, 
coarsely crenate, y2 to 1 y2 in. long, on petioles 1 to 2 in. long; stipules 
foliaceous, narrowly lanceolate, uppermost often sparingly incised; pe¬ 
duncles erect, 4 to 5 in. long, much surpassing the leaves, bearing flowers 
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637. Viola pedunculata T. & G.; a, habit x ; b, fl. x 1; c, anther column 
x 3; d, capsule x 1; e, dehiscing capsule x 1. 

% to lVs in. broad; petals golden-yellow, the upper ones dark brown on the 
outside, the others purple-veined within; lateral petals with a bearded spot; 
stigma bearded.—Low hills, 100 to 2000 ft.: Solano and Napa Cos. to Mon¬ 
terey Co.; s. to coastal S. Cal. 

12. V. ocellata T. & G. Western Heart’s Ease. Fig. 638. Stems erect, 
5 to 12 in. high, from deep-seated rootstocks; leaves cordate- to triangular- 

638. Viola ocellata T. & G.; a, habit 
x y3 ; b, fl. x 1. 

ovate, crenate, acute or abruptly acu¬ 
minate or somewhat pointed at apex, 
1 to 2y2 in. long, the basal long-, the 
cauline short-petioled; stipules small 
and scarious; peduncles mostly shorter 
than the leaves; petals 5 to 7 lines 
long; two upper petals white, violet- 
purple on the outside, the other petals 
white or yellow, the lateral with a 
deep purple spot at base, the lower one 
purple-veined at base.—Shady woods, 
chiefly in the Redwood belt, Mon¬ 
terey Co. to Humboldt Co.; n. to Ore. 
Mar.-June. 

13. V. cuneata Wats. Stems leafy, 
ascending from a short thickish root- 
stock, 2 to 7 in. long; herbage gla¬ 
brous; basal leaves deltoid- or round- 
ovate, abruptly acute, truncatish or 
subcuneate at base, serrulate or 
crenulate, y2 to 1 in. long, the petioles 
slender; the cauline leaves rhombic- to 
oblong-ovate; peduncles little exceed¬ 
ing the leaves; petals 4 to 6 lines long, 
the two upper deep purple (especially 
on the back), the 3 lower ones paler 
or whitish, the lateral with a purple 
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blotch at base, the lower purple-veined 
at base, bordered or blotched with 
white; spur short, yellowish. — Mon¬ 
tane, 2000 to 4000 ft.: n. Humboldt 
Co.; Trinity, Siskiyou and Del Norte 
Cos.; n. to southwestern Ore. 

14. V. adunca Sm. Western Dog 

Violet. Fig. 639. Stems tufted, very 
short (3 to 6 lines long) or becoming 
1 to 4 in. long, leafy; leaves round- 
ovate to elliptic-ovate, the lower in¬ 
clining to be subcordate, obscurely 
crenate, % to 1 in. long; peduncles sur¬ 
passing the leaves; petals violet, turn¬ 
ing to red-purple, 4 to 6 lines long, the 
lateral strongly bearded on the upper 
side at base, the upper pair with a 
slight tuft in the middle at base; spur 
varying from much shorter to quite as 
long.—Meadows, 3500 to 9500 ft.: San 
Bernardino Mts.; Sierra Nevada and 
n. to Siskiyou Co.; hilltops near the sea, 
50 to 2000 ft., San Francisco to Hum¬ 
boldt Co.; n. to Alas., e. to Bocky Mts. 
(V. canina var. adunca Gray.) Var. 
oxyceras Wats. Peduncles mostly 
shorter than the leaves; spur narrow, acute, about as long as the petals.— 
Sierra Nevada from Mariposa Co. to Nevada Co. 

15. V. howellii Gray. Similar to no. 14; leafy stems 5 to 8 in. high; leaves 
cordate-ovate, 1% to 1% in. long; peduncles long and scape-like; petals 
blue, 6 to 8 lines long.—North coastal swamps, rare: Pt. Beyes, Marin Co., 
and Noyo, Mendocino Co. (acc. E. Brainerd); n. to Wash. 

16. V. langsdorffii Fisch. Plants 3 to 8 in. high, the leaves and scape-like 
peduncles from creeping rootstocks or from short ascending stolons; leaves 
round-cordate, crenulate, 1 to 1% in. long, petioles l1/^ to 8 in. long; stipules 
rather large; petals blue or violet (or white), 7 to 10 lines long; lateral 
petals usually bearded; spur saccate, as broad as long.—Along the coast, 

Mendocino Co. to Del Norte Co.; n. to 
Alas. 

17. V. nephrophylla Greene. Plants 
3 to 8 in. high, the leaves and scape¬ 
like peduncles arising direct from a 
short thick rootstock; herbage glabrous; 
leaves ovate-reniform or -cordate, cre¬ 
nate, % to 2*4 in. long, long-petioled; 
peduncles usually exceeding the leaves; 
petals blue or violet, 5 to 7 lines long, 
the upper slightly and the lower and 
lateral strongly bearded, the spur sac¬ 
cate.—Montane, springy spots, 3000 to 
6000 ft.: San Jacinto Mts.; San Ber¬ 
nardino Mts.; San Gabriel Mts.; Sierra 
Nevada from Nevada Co. n. to Modoc 
Co.; n. to B. C., e. to Ariz. Apr.-June. 
(V. cucullata Bot. Cal. V. palmata var. 
eueullata Auth.) 

18. V. palustris L. Peduncles scape¬ 
like, these and the leaves arising di¬ 
rectly from the slender or filiform root- 
stock, 3 to 4 in. high; leaves round- 

640. Yiola blanda Willd.; a, habit x % ; 
b, c, side and rear views of flower x 1. 

639. Yiola adunca Sm.; a, habit x 14 ; 
b, cross sect, of capsule x 214. 
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cordate, 1 to 2 in. long; petals pale violet, sometimes white, 3 to 4 lines long. 
—Del Norte Co.; n. to B. C., thence e. to N. Eng. 

19. V. blanda Willd. Fig. 640. Plants % to 3 in. high; peduncles scape¬ 
like, these and the leaves arising from underground filiform rootstocks; 
herbage glabrous or nearly so; leaves ovate-cordate to round-reniform, 
crenulate, thin, *4 to 1% in. long, on slender marginless petioles; flowers 
faintly sweet-scented; sepals oblong- to broadly-lanceolate; petals white, 
3 to 4 lines long, commonly beardless, the lowermost usually conspicuously 
dark-veined.—Montane, 6000 to 8800 ft.: San Jacinto Mts.; San Bernardino 
Mts.; Sierra Nevada; n. to B. C., e. to the Atlantic. Var. macl6skeyi Jepson 
n. comb. Petals translucent.—Fresno Co. to Nevada Co.; n. to Ore. (Y. 
macloskeyi Lloyd.) 

20. V. occidentalis Howell. Peduncles scape-like, these and the leaves 
arising directly from the rootstock, 3 to 6 in. high; herbage glabrous; leaves 
ovate to rhomboid-ovate, % to 2 in. long, attenuate at base into a long 
petiole; petals white, the lower veined with purple, the lateral ones with a 
bearded spot.—Marshes, Del Norte Co. (M. S. Baker); n. to southwestern 
Ore. 

LOASACEAE. Loasa Family 

Herbs or bushes with either rough or stinging hairs, and often with white 
deciduous bark. Leaves in ours alternate. Flowers regular, complete, white, 
yellow or reddish. Calyx limb 5-lobed. Petals 5. Stamens usually very 
numerous, sometimes few and definite, inserted with the petals on the base 
of the calyx-tube. Ovary inferior, 1-celled; style 1, entire or cleft. Fruit 
a capsule, crowned with the calyx-lobes (except in Petalonyx). 

Stamens many; seeds few to many. 
Stamens inserted below petals; style entire or 3-cleft; seeds on 3 parietal placentae. . . 

1. Mentzelia. 
Stamens adnate to the united bases of the petals; style 5-cleft; seeds on 5 parietal 

placentae.2. Eucnide. 
Stamens 5; style entire; seed solitary.3. Petalonyx. 

1. MENTZELIA L. 

Erect annuals or biennials. Leaves in age brittle, adhering very tightly 
to clothing by means of barbed hairs. Flowers terminal, solitary or cymose, 
small or showy. Capsule dehiscent at the summit, few to many-seeded. Seeds 
prismatic, irregularly angled or flat; endosperm scanty. (C. Mentzel, a Ger¬ 
man botanist of the 17th century.) 

A. Petals % to 2 V2 in. long (V2 to 1 in. long in one var. of no. 4). 

Outer filaments dilated above and prolonged on either side of the anther as a shoulder or 
tooth. 

Flowers subtended and the ovary concealed by a pair of white scarious bracts with 
green laciniate margin; prolongation of filament equaling or exceeding the 
anther.1. M. involucrata. 

Flowers subtended by small foliaceous bracts not concealing the ovary; prolongation 
of filament not equaling the anther.2. M. tricuspis. 

Outer filaments not prolonged on either side of anther. 
Petals broadly oblanceolate, light yellow, 1% to 2 % in. long; 5 of the stamens with 

petaloid filaments.3. M. laevicaulis. 
Petals obovate, abruptly acuminate, golden-yellow, 1 to 1% in. long; 15 of the 

stamens with dilated bases.4. M. lindleyi. 

B. Petals commonly 2 to 3 lines long, never exceeding 9 lines. 

Flowers subtended and partly hidden by floral leaves or bracts. 
Filaments all filiform; floral leaves white-membranous; petals 3 to 6 lines long. 

5. M. congesta. 
Five of the filaments petaloid; floral leaves green-lierbaceous; petals 1 y2 to 2 lines 
long.6. M. micrantha. 

Flowers not hidden by floral leaves or bracts. 
Seeds margined all around with broad white wing.7. M. multiflora. 
Seeds not wing-margined. 

Stamens about 10 to 25 ; seeds prismatic or 3-sided, mostly truncate at the ends, 
grooved on the angles, microscopically muricate or tuberculate, seem¬ 
ingly smooth. 

Petals 1 to 2% lines long; leaves commonly entire (rarely toothed). 
8. M. dispersa. 

Petals 2 y2 to 3 V2 lines long; leaves usually deeply pinnatifid. 
9. M. aflinis. 
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Stamens 25 or more (or 9 to 13) ; seeds irregularly angled, not grooved on the 
angles or rarely on one angle, minutely but obviously tuberculate or 
muriculate. 

Flowers in terminal cymes; capsules erect. 
Petals 1 to 2 lines long; stems very white; deserts. . .10. M. albicaulis. 
Petals 3 to 6 lines long; stems mostly green or greenish; mostly coastal. 

11. M. gracilenta. 
Flowers solitary in the upper forks of the stem; capsules pendulous or de- 

flexed on the pedicels which are recurved at apex.12. M. rejiexa. 

1. M. involucrata Wats. Stems branching, with very white bark, 3 to 16 
in. high; herbage hispid with stiff hairs; leaves linear to oblong-lanceolate 
or -oblanceolate, coarsely sinuate-dentate, 2 to 6% in. long, the lower atten¬ 
uate into a petiole, the upper sessile and clasping; flowers solitary, terminal, 
closely subtended by a pair of broad white scarious bracts with deeply 
laciniate-toothed green margin; petals obovate, abruptly acuminate, pale 
cream-color with a tinge of crimson in center, (% or) 1 to 21/£ in. long; 
stamens numerous, slender, % as long as the petals, the outer dilated above 
and continued with a long cusp on each side of the anther; style 3-lobed; 
capsule 9 to 12 lines long, 3 lines broad at apex; seeds flattened, rugose, 
minutely tuberculate.—Gravelly washes and rocky canon sides, 250 to 2200 
ft.: Colorado Desert and e. Mohave 
Desert. May. 

2. M. tricuspis Gray. Stems 
branching from or near the base, 3 
to 7 in. high; herbage hispidulous; 
leaves narrow-oblong to oblanceolate, 
saliently toothed or serrate to sub¬ 
entire, 1 to 1% in. long, attenuate at 
base into a short petiole; flowers 
terminal on short branches; calyx- 
lobes filiform-subulate, becoming in¬ 
volute and caudiform-rotate after 
anthesis; petals straw-white, nar- 
row-obovate, obtuse, sharply apicu- 
late, 6 to 10 lines long; stamens in 
4 or 5 rows, the 2 outer rows with 
dilated filaments, the anthers borne 
on a short filiform prolongation in 
the acutely notched apex; ovary 
oblong, hirsute, papillate-tesselated; 
style 3-cleft; capsule in age reflexed; 
seeds strongly rugose, the wrinkles 
between the rugae few and deep.— 
Stony hills: Mohave and Colorado 
deserts; e. to Nev. 

3. M. laevicaulis (Dougl.) T. & G. 
Blazing Star, Fig. 641. Stout 
branching biennial, 2 to 3% ft. high, 
with shining white nearly smooth 
stems; leaves narrowly oblong or 
lanceolate, sinuately toothed, 3 to 7 
in. long; flowers in clusters of 2 or 3 at the ends of the branches, 3 to 4 in. 
broad, light yellow; calyx-segments lanceolate, 1 to l1/, in. long; petals 
broadly oblanceolate, 1% to 2% in. long, the numerous stamens almost as 
long; 5 stamens with petaloid filaments; capsule oblong, 1% in. long; seeds 
flat, with a broad thin margin or wing.—Gravelly summer beds of winter 
flood streams, 100 to 5000 ft., almost throughout Cal.; n. to Ore., e. to Wyo. 

641. Mentzelia laevicaulis T. & G-.; a, fl. 
branchlet x % ; b, leaf x % ; c, d, sta¬ 
mens x 1; e, cross sect, of ovary x 4%. 

4. M. lindleyi T. & G. Fig. 642. Stem slender, simple or branching, 6 in. 
to 2 ft. high; leaves ovate to narrowly lanceolate, pectinately pinnatifid 
with entire or toothed lobes, or coarsely toothed, 2 to 3 in. long; flowers 
axillary and terminal; calyx-lobes 5 to 9 lines long, broadly lanceolate, acu¬ 
minate; petals obovate, abruptly acute, golden yellow with vermilion base 
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1 to 1 y>2 in. long; stamens numerous, 
about % as long as the petals; fila¬ 
ments very slender, about 15 of the 
outer ones with somewhat dilated 
bases; style entire; capsule linear- 
clavate, 1 to 1% in. long; seeds 
irregularly angular, minutely tuber- 
culate.—Bocky canon slopes, 500 to 
2000 ft.: Mt. Hamilton Eange; 
Sierra Nevada foothills from Tuol¬ 
umne Co. to Tulare Co. Var. erem6- 

phila Jepson n. var. Petals rounded 
at apex or with a very slight acumi- 
nation, % to 1 in. long; stamens 
about % as long as petals.—Desert 
mesas: Big Pine, Inyo Co. (Hall & 
Chandler 6680, type); Eandsburg. 

5. M. congesta T. & G. Stems 
branching from near the base, 4 to 
26 in. high; herbage hispidulous; 
leaves ovate to lanceolate, pinnatifid, 
coarsely few-toothed, 1 to 2y2 in. 
long, sessile or the lower sharply 
petioled; flowers clustered at the 
ends of the branches, subtended by 
conspicuous bracts; bracts broad, 
toothed, 3 to 9 lines long, with a „ ^ , , , , 
larcrp eirpnlnr whitp-membrnTinns 642- Mentzelia lindleyi T. & G.; a, basal leaf large circular white membranous x b fl branchlet x %; c, seed x 3. 
center; petals golden-yellow, 3 to 6 
lines long; filaments all filiform; capsule clavate, 6 to 9 lines long; seeds 
irregularly angled, minutely tuberculate, *4 to % line long.—Washes, canons 
or montane valleys, 3500 to 8500 ft.: e. slope, e. summits or e. side of the 
Sierra Nevada from Inyo Co. to Lassen Co.; n. to Ore., e. to Nev. Var. 
Davidsonian a Mcbr. Much less branched; leaves mostly entire; flower clusters 
smaller; bracts and calyx-lobes about half as large.—San Gabriel and San 
Bernardino mountains; s. Sierra Nevada in Tulare Co. 

6. M. micrantha T. & G. Fig. 643. Stems branched from the base, 1 to 3 
ft. high, sometimes 
compactly dichoto¬ 
mous and forming 
low mounds 1 to 2 
ft. broad; herbage 
rough-hispid, at least 
above; leaves ovate 
to lanceolate, acute 
or acuminate, coarse¬ 
ly serrate or sinuate¬ 
toothed, 1 to 3% in. 
long, the basal to 9 
in. long, the upper- 
most roundish, en¬ 
tire, 2 to 6 lines long; 
flowers congested in 
very compact clus¬ 
ters, very small, 
shorter than or 
scarcely exceeding 
the short broad floral 
leaves; petals oval or 

643. Mentzelia micrantha T. & G.; a, fl. branchlet x % ; obovate, 11/2 fo 2 
b, fl. x 2% ; c, stamen x 4; d, petaloid stamen x 4. lines long, twice 
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longer than the calyx-lobes; stamens 10 to 12, 5 of the filaments (opposite 
the sepals) petal-like, usually with emarginate apex; capsule linear, sharply 
triangular, 3 lines long; seeds prismatic with grooved angles, 1 line long, 
twice as long as broad.—Coast Eange hills, 1000 to 3000 ft., from w. Colusa 
Co. and Lake Co. to Monterey Co., and s. to the San Gabriel and San Ber¬ 
nardino Mts. and western Riverside Co. May-June. 

7. M. multiflora Gray. Stem shining white, freely and often diffusely 
branched, 8 to 24 in. high; herbage harshly short-hispid; leaves oblong 
to oblanceolate, entire to sinuate-pinnatifid, 1 to 3 in. long, the upper sessile, 
the lower with winged petioles; flowers numerous, terminal on the branches 
in cymose clusters, subtended by a minute lanceolate bract; calyx-teeth 
lanceolate-subulate, 3% lines long, closely reflexed in flower; petals narrow- 
obovate, 4 to 6 lines long; stamens numerous; about 10 filaments of outer 
stamens dilated or petaloid, the 5 alternate the petals with anthers, the 
others without anthers; capsule broadly oblong-obconie, 6 to 11 lines long, 
commonly naked at summit in maturity, that is without calyx-lobes; seeds 
white, flat, broadly wing-margined. 
—Desert washes, 300 to 5000 ft.: 
Colorado Desert and e. Mohave 
Desert ; Inyo Co.; e. to N. Mex. 
and Col., s. to L. Cal. Apr.-May. (M. 
pumila var. multiflora Urb. & Gilg.) 

8. M. dispersa Wats. Fig. 644. 
Stems usually branching, 8 to 18 
in. high; herbage minutely pubes¬ 
cent; leaves oblong to ovate, lanceo¬ 
late or linear, entire or sometimes 
toothed, % to 4 in. long; flowers 
approximate near the ends of the 
branches; petals yellow with a small 
orange spot at base, elliptic or ob- 
ovate, 1 to 2 lines long; stamens 12 
to 14; filaments not dilated; capsule 
linear, 6 to 9 lines long; seeds cu¬ 
bical.—Montane, 2500 to 7000 ft.: 
San Bernardino Mts.; San Gabriel 
Mts.; Mt. Pinos; Sierra Nevada; 
North Coast Ranges. Yar. pinetOrum 

Jepson n. comb. Stems slender, with 
few long branches, the branches 
nearly naked, that is with few much- 
scattered leaves.—San Gabriel Mts.; 
Mt. Sanhedrin. (M. pinetorum Hel.) 
Yar. OBTtiSA Jepson n. var. Upper 
leaves usually many, disposed to be 
orbicular or round-ovate, often very 
obtuse, 3 to 5 lines long.—Montane, 4000 to 7000 ft.: San Bernardino Mts. 
(H. P. Chandler, type); San Gabriel Mts. (San Antonio and Icehouse canons). 

9. M. affinis Greene. Stem stoutish, branched from the base or simple 
below, 1 to 3 ft. high; herbage harsh-puberulent; leaves lanceolate or ovate 
in outline, deeply and often sharply pinnatifid, 1 to 2 (or 314) in- long; 
flowers numerous but not congested; calyx-lobes subulate, 2 lines long; petals 
yellow, often fading whitish, 214 to 3 lines long; capsule linear, subterete, 9 
to 11 lines long, hispid with short stiff white hairs; seeds very short-prismatic, 
somewhat irregularly or obliquely truncate at each end, with grooved angles. 
—Stony hillslopes or sandy valley levels, 100 to 2000 (or 4000) ft.: coastal 
S. Cal.; Colorado and Mohave deserts; n. to the San Joaquin Yalley; inner 
South Coast Ranges. 

10. M. albicaulis Dougl. Stem slender, branched from the base, 3 to 12 (or 
15) in. high; herbage rough-hispidulose, or the stems glabrous, commonly very 

644. Mentzelia dispersa Wats.; a, habit x 
y2; b, a. x iy2. 
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white; leaves linear-lanceolate in outline, sessile, 1 to 4*4 in. long, pinnatifkl 
with numerous narrow subequal lobes, the upper broader and often lobed or 
toothed at base only, or rarely entire; flowers in terminal cymes; calyx-lobes 
a little shorter than the petals; petals yellow, spatulate or obovate, 1^4 to 3 
lines long; filaments all filiform; style shortly 3-cleft; capsule linear-clavate, 
6 to 9 lines long; seeds irregularly angled with obtuse margins, microscopi¬ 
cally but markedly muriculate, % line long.—Stony mesas and canon sides, 
300 to 5700 ft.: Colorado and Mohave deserts; n. on east side Sierra Nevada 
to eastern Wash., e. to N. Mex. 

11. M. gracilenta T.&G. Stem mostly green or greenish, sparingly branched 
or often simple, % to 1^4 ft.high; leaves narrowly oblong in outline, pinnatifid 
into broadly linear lobes or only coarsely sinuate-toothed; upper leaves some¬ 
times disposed to be ovate or lanceolate, somewhat sharply cleft or entire; 
flowers clustered at the summit; petals lemon-yellow with orange base, ob¬ 
ovate or oblaneeolate, rounded or retuse at apex, 4 to 7 lines long; filaments 
dilated and somewhat united at base; capsule clavate to obconic, 6 to 9 
lines long; seeds in 3 rows, prismatic, minutely tuberculate, % line long.— 
Valleys and hillslopes, 200 to 4000 ft.: Monterey Co. to Ventura Co. and the 
San Jacinto Mts., thence e. to Inyo Co. and Nev., s. to L. Cal. Var. pectinata 

Jepson n. comb. Leaves mostly pectinately pinnatifid; petals golden yellow, 
broadly obovate.—Sierra Nevada foothills from Tuolumne Co. to Kern Co.; 
Marysville Buttes. (M. pectinata Kell.) Var. veatchiana Jepson n. comb. 
Petals 21/2 to 3 lines long.—San Gabriel and San Bernardino Mts.; Mohave 
Desert; e. to Nev. (M. veatchiana Kell.) 

12. M. reflexa Cov. Stems stout, diffusely branching from the base, 5 to 
8 in. high; herbage hirsute; leaves ovate, coarsely dentate, % to 1*4 in. 
long, shortly petioled or sessile; flowers solitary in the upper forks; calyx- 
lobes subulate from a triangular base, 2 to 2*4 lines long; petals oblong- 
oblanceolate, equaling the calyx-lobes; stamens 9 to 13; filaments somewhat 
dilated; style cleft for its length; capsule oblong, 3% to 4Vj lines long, 
its pedicel reflexed at apex; seeds angular, somewhat compressed, grooved 011 

either face, muriculate.—Desert ranges about Death Valley. 

2. EUCNiDE Zucc. 

Herbs or bushes armed with 
stinging hairs and barbed pubes¬ 
cence. Leaves alternate, ovate, 
petioled, coarsely toothed. Flowers 
yellow, pediceled, mostly in termi¬ 
nal bracted cymes. Calyx-limb 5- 
lobed, persistent. Petals 5, united 
at base and inserted on the throat 
of the calyx. Stamens numerous, 
the filaments filiform, inserted on 
the base of the petals in a broad 
band and deciduous with them in a 
ring. Placentae 5, prominently ex¬ 
panded, covered with ovules; style 
5-cleft, the lobes often twisted. 
Capsule obovate, opening by 5 
valves at the summit. Seeds mi¬ 
nute, longitudinally striate. (Greek 
eu, true, and cnide, sea-nettle.) 

1. E. urens Parry. Fig. 645. Low 
bush 1 to 2 ft. high, the stout stems 
erect-spreading, or often all decum¬ 
bent and 2 to 5 ft. long; herbage 
finely puberulent and covered with 
2 kinds of bristles, simple bristles 
and barbed bristles; bristles on 
upper surface of leaves with broad 

645. Eucnide urens Parry; a, fl. branchlet x 
V2 ; b, long. sect, of fl. x % ; c, cross sect, 

of ovary x 2. 



DATISCACEAE 653 

disks at base; leaves broadly ovate, 1 to 2y2 in. long; pedicels 3 to 6 lines 
long; calyx-lobes lanceolate, 6 to 10 lines long; corolla lobes narrowly 
obovate, abruptly acuminate, 1*4 in. long, united at the base into a tube 3 
lines long; filaments equaling the calyx-lobes; style stout, cleft to the middle, 
the cleft portion twisted; capsule % in. long.—Shade of cliffs or in rocky 
places, desert ranges, 2000 to 3000 ft.: Inyo Co.; e. to Utah, thence s. to 
L. Cal. May. 

3. PETALONYX Gray. 

Rough-pubescent perennial herbs or low shrubs, with alternate leaves and 
small whitish or yellowish flowers. Calyx-limb with 5 linear deciduous lobes as 
long as ovary. Petals 5, the long claws of the blades connivent, thus simulat¬ 
ing a 5-lobed sympetalous corolla. Stamens 5, free, long-exserted. Ovary 
linear, densely short-hairy, 5-ribbed, 1-celled with one pendulous ovule; style 
1, long, exserted; stigma 1. Capsule small, oblong, dehiscing irregularly. 
(Greek, petalon, leaf, petal, and onyx, claw.) 

Leaves sessile, dull or greenish-white.1. P. thurberi. 
Leaves petioled, shining.2. P. nitidus. 

1. P. thurberi Gray. Sandpaper Plant. Fig. 646. Thickly branched bush, 
woody at base, 1 to 3 ft. high and 2 
to 7 ft. broad; leaves sessile, narrow- 
ovate, lanceolate or triangular-lance¬ 
olate, mostly entire or some few¬ 
toothed toward the base, 3 to 8 lines 
long; flowers greenish-white, in short 
spikes or heads, these corymbosely 
disposed; calyx-lobes short, woolly, 
1 line long; petals 2 lines long, the 
blades obovate, obtuse, the claws 
hairy; stamens 1% times as long as 
the corolla; ovary subtended by 2 
short bractlets; capsule 1 line long.— 
Desert plains and mesas, frequent: 
Colorado and Mohave deserts; Inyo 
Co.; e. to Ariz. and southern Nev. 
July. 

2. P. nitidus Wats. Stems many 
from the root-crown, erect or bush¬ 
like, 13 to 16 in. high; leaves broadly or round-ovate, coarsely few-dentate 
on each side, 7 to 12 lines long; inflorescence densely paniculate.—Desert 
slopes, 4000 to 7000 ft., rare: Colorado and Mohave deserts; Inyo Co.; e. to 
Utah. 

646. Petalonyx thurberi Gray; a, fl. branch- 
let x 1; b, fl. x 6. 

DATISCACEAE. Datisca Family 

Perennial herbs wuth alternate and in ours divided leaves. Flowers dioe¬ 
cious or in ours the pistillate commonly with a few stamens. Calyx synsepal- 
ous. Corolla none. Stamens indefinite. Ovary inferior, 1-celled, with 3 
parietal placentae; styles 3, bifid. Fruit a capsule, opening at the top be¬ 
tween the styles. 

1. DATISCA L. 

Stout glabrous herb. Leaves divided and more or less incised and sharply 
serrate. Flowers in clusters in the axils of the leafy branches. Calyx of 
staminate flower very short, with 4 to 9 unequal lobes; stamens in ours 8 
to 12, mostly 10; filaments short. Calyx of pistillate flowers with ovoid tube, 
somewhat 3-angled, 3-toothed; stamens (when present) 2 to 4, alternate with 
the teeth. Seeds numerous, small, in 2 to several rows on the placentae. 
(Derivation unknown.) 
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1. D. glomerata (Presl.) Baill. 
Durango Boot. Fig. 647. Stems com¬ 
monly clustered, stoutish and some¬ 
what fistulous, erect,branching above, 
2y2 to 5 (or 8) ft. high; leaves 5 to 6 
in. long; staminate calyces less than 
1 line long, the pistillate calyces 4 
to 5 times as long.—Dry stream beds 
or washes, 150 to 5000 ft.: Coast 
Ranges; Sierra Nevada; S. Cal.; s. 
to Mex. May-June. 

CACTACEAE. Cactus Family 

By Samuel B. Parish 

Succulent plants, the stems col¬ 
umnar, globose, terete or flattened, 
ours leafless or (in Opuntia) with 
small subulate early caducous leaves. 
Branches, spines, flowers and other 
parts developed from specialized 
organs called areoles. Flowers usually 
perfect, solitary and sessile. Sepals 
and petals numerous, commonly in¬ 
tergrading, imbricated in several 
rows, their bases coalescent, form¬ 
ing a tube or cup adherent to the 
ovary. Stamens numerous, the fila¬ 
ments inserted on the throat of the 
perianth. Style 1; stigmas 2 to 
many; ovary inferior, 1-celled; ovules 
numerous, parietal. Seeds usually 
numerous. 

Stems jointed, cylindrical or flattened; areoles containing numerous minute barbed bristles 
(glochids) ; leaves small, subulate, early deciduous; flowers and barbed spines 
produced from the same areoles.1. Opuntia. 

Stems continuous, leafless; areoles destitute of glochids; spines never barbed; spiniferous 
and floriferous areoles distinct. 

Stems globose, obovoid, cylindrical or columnar, ribbed; spines borne in bundles on 
the ribs. 

Flowers produced above mature spine-bundles below the summit of the ribs.... 
2. Cereus. 

Flowers produced above nascent spine-bundles at the summit of the ribs. 
3. Echinocactus. 

Stems globose or obovoid; spines borne on tubercles and the small flowers produced 
between the tubercles.4. Mamilearia. 

1. OPUNTIA Mill. Prickly Pear 

Plants shrub-like, with jointed cylindrical and tuberculate or flattened 
stems. Areoles situated at the axils of the small leaves, and bearing numer¬ 
ous glochids and usually spines and wool. Flowers with rotate corollas. 
Sepals thick, green or partly colored, grading into the purple, yellow or 
reddish petals. Stamens shorter than the petals. Ovary bearing leaves and 
glochids, spiny or spineless; stigma-lobes short. Fruit succulent or dry, 
obovate-truncate; seeds large, meniscoidal or discoidal, often margined; 
cotyledons foliaceous; embryo curved. (Old Latin name.) 

A. Joints cylindrical, tuberculate.— Subgenus Cylindropuntia. 

Spines polished, covered with loose hyaline sheaths. 
Stems slender, the woody axis solid; tubercles flattened.1. O. ramosissima. 
Stems thick and fleshy, the woody axis a reticulated cylinder. 

Ultimate joints readily disarticulating; fruit proliferous, spineless, or nearly so. 
Tubercles nearly quadrangular; spines whitish, shining; deserts. 

2. O. bigelovii. 
Tubercles longer than wide; spines dull, yellow; coastal. ...3. O. prolifera. 

Joints firmly attached; tubercles prominent, elongated. 
Tubercles 2 to 3 times as long as wide. 

Fruit-spines stoutish, in bundles of 8 to 12; deserts. 4. O. acanthocarpa. 
Fruit-spines acicular, solitary or few; interior.5. O. parryi 

647. Datisca glomerata Brew. & Wats.; a, 
lower leaf x % ; b, pistillate fl. branchlet 
x % ; c, pistillate fl. x 2 \ d, staminate fl. 

x 2. 
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Tubercles less than twice as long as wide. 
Tubercles ovate; principal spines 3 or 4; deserts. . . .6. 0. echinocarpa. 
Tubercles flattish; principal spines 7 to 20; coastal. . . 7. O. serpentina. 

Spines rugulosly roughened, gray, sheathless; woody skeleton wanting, or rudimentary. . . 
8. O. clavata. 

B. Joints flattened, not tuberculate.—Subgenus Platyopuntia. 

Fruit dry. 
Fruit spineless, or nearly so. 

Joints spineless.9. O. basilaris. 
Spines few, short and slender.10. O. treleasii. 

Fruit spiny. 
Areoles approximate. 

Spines acicular, or a few bristle-like.11. O. erinacea. 
Spines all bristle-like, elongated, copious.12. O. ursina. 

Areoles distant; spines subulate; usually unarmed below.13. O. rhodantha. 
Fruit fleshy or juicy. 

Arboreous, with definite trunk and upwardly-spreading branches; or sometimes large 
shrubs. 

Spines wanting or few, if present whitish or brown; joints large; introduced 
species. 

Fruit yellowish or reddish, fleshy; umbilicus flat.14. O. megacantha. 
Fruit purple throughout, soft; umbilicus depressed.15. O. ficus-indica. 

Spines present, yellow; fruit purple with green flesh; deserts. .16. O. chlorotica. 
Shrubby, much-branched from the base; spinose. 

Joints 6 to 12 in. long; flowers yellow. 
Stems erect or ascending; cismontane.17. O. occidentalis. 
Stems assurgent or prostrate; deserts.18. O. mojavensis. 

Joints 3 to 6 in. long, prostrate or assurgent; flowers yellow or purplish; cis¬ 
montane.19. O. vaseyi. 

1. O. ramosissima Engelm. Erect, few (rarely numerous) -stemmed, 2 to 4 
ft. high; mature stems grayish, very woody; usually sparsely spinose above, 
sometimes spineless, rarely spiny throughout; tubercles tesselate, 4 to 6- 
angled, the solitary spines from an apical groove, 1 to 1% in. long, the 
yellow sheaths loose and shining; flowers % in. long, purplish; fruit dry, 
1 in. long, densely covered with slender tawny spines and abundant axillary 
wool.—Gravelly benches or washes, frequent but solitary or distant: Colo¬ 
rado and e. Mohave deserts; Inyo Co.; s. Nev. to Ariz. and Sonora. 

2. O. bigelovii Engelm. Erect, 2 to 4 ft. high, the usually solitary stem 
upwardly branched, above forming a close head; joints short, turgid, the 
ultimate readily detached, the primary strongly adherent, the lowest hang¬ 
ing dead and blackened about the trunk; tubercles quadrangular, elevated, 
concealed by the abundant divergent spines, 1 to 1% in. long, yellowish and 
glistening; flowers in clusters, greenish-yellow, 1% in. high; fruit dry, spine¬ 
less or nearly so, 1 in. high, few-seeded, usually sterile.—Hillsides or benches, 
usually gregarious, often extensively so: Colorado and Mohave deserts; s. 
Nev. to Ariz. and n. L. Cal. 

3. O. prolifera Engelm. Stems several, stout, erect, 3 to 6 ft. high, with 
numerous spreading branches, the tumid ultimate joints 3 to 6 in. long, dis¬ 
articulating; tubercles short, each with 6 to 12 spines % to 1 in. long, their 
loose sheaths rusty-yellow; flowers red; fruit subglobose, 1 in. long, spine¬ 
less, or nearly so, usually sterile.—Arid hills near the coast, forming dense 
thickets: San Pedro to San Diego; n. L. Cal. 

4. O. acanthocarpa Engelm. & Bigel. Erect, 4 to 6 ft. high, the stout 
stems few, with numerous alternate and acutely ascending branches; tuber¬ 
cles prominent, elongated and laterally flattened, each bearing 8 to 25 un¬ 
equal yellow spines, 1 in. long or less, their sheaths whitish or yellow; 
flowers reddish; fruit dry, armed with bunches of 10 to 12 stoutish spines; 
seeds more or less angled, the margins channeled.—E. Mohave Desert (New 
York Mts.; Providence Mts.); Nev. to s. Utah, Ariz. and Sonora; usually 
gregarious, but rare in Cal. 

5. O. parryi Engelm. Stems few, erect, 2 to 4 ft. high, branches upwardly 
spreading; joints 6 to 12 in. long; tubercles prominent, % in. long; areoles 
oblong, y8 in. long, bearing abundant white wool and 1 to 3 unequal acicular 
yellow spines (these brown in age, % to 1 in. long, deflexed or porreet) 
and 4 to 7 shorter ones; flowers numerous, % in. long, clustered about the 
ends of older stems, yellowish, tinged with red; fruit broadly obovate, % 
to 1 in. long, with 3 or 4 rows of prominent tubercles, the upper ones each 
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bearing a single acicular spine, % to % in. long; seeds 1 to several, their 
margins channeled.—Gravelly soil, interior arid valleys of cismontane S. 
Cal.: Kiverside; San Bernardino; Banning; abundant but scattered and not 
forming close thickets. The fruit remains green and attached to the joint 
at least a year, at last becoming dry and falling off. 

6. O. echinocarpa Engelm. & Bigel. Erect, assurgent or declined, either ] 

to few-stemmed and loosely few-branched, or with few ascending stems and 
numerous spreading branches forming a compact bush, 3 to 5 ft. high (var. 
robustior) ; joints 3 to 6 in. long; tubercles short, ovate, each armed with 
3 to 4 stout yellowish spines, % to 1 in. long, and 8 to 10 shorter ones; 
flowers clustered, yellowish, tinged with red; fruit dry, the upper areoles 
bearing bundles of 8 to 12 spines *4 to % in. long, usually unarmed below 
the middle; seeds numerous, their margins strongly channeled.—Mohave 
and Colorado deserts; e. to Utah and Ariz., s. to L. Cal.; individuals common 
but solitary, not forming thickets. 

7. O. serpentina Engelm. Prostrate or assurgent, with divaricately as¬ 
cending branches; branches elongated-cylindrical, not tumid, 6 to 12 in. 
long; tubercles prominent, short and flattish, each bearing 7 to 20 yellowish 
spines; flowers greenish-yellow, tinged with red; fruit broadly ovoid, deeply 
umbilicate, very spiny.—Dry coastal hills, San Diego; s. to northern L. Cal. 

8. O. clavata Engelm. Stems prostrate, rooting along the lower surface; 
branches approximate, simple or 1 to 2-branched, clavate, erect, 3 to 5 in. 
high; tubercles prominent, % to % in. high; areoles circular, filled with 
white wool and few glochids; spines in clusters of 3 or 4, stout, flattened, 
divergent, ashy gray, becoming brownish at the joint, transversely rugulose, 
the lowest dagger-like, 1 to 2 in. long, and 6 to 10 unequal and acicular, all 
destitute of sheaths; flowers yellow; fruit becoming dry, ovate, 2 in. long, 
the deep umbilicus filled with the whithered floral remains, the large tuber¬ 
cles having cushions of white wool and margined with abundant radiate 
yellow glochids, % in. long, with or without a few slender spines; seeds 
nearly *4 in. wide.—Sandy soil, forming mats, the prostrate stems often 
buried in the sand: Colorado Desert; e. Mohave Desert; e. to southern Nev., 
Col. and N. Mex. The spines and glochids appear to the touch, and even 
under a lens, to be destitute of barbs, but with the microscope a few weak 
barbs are seen near the points. 

9. O. basilaris Engelm. Low and spreading, not over 1 ft. high, few- 
jointed; joints orbicular to obovate, mostly obtuse, 3 to 8 in. long, glaucous, 
glabrous or somewhat pubescent; areoles approximate, filled with abundant 
brown glochids, spineless; flowers 2 to 21/j in. long, purple to rose-purple; 
fruit dry, spineless; seeds about % in. wide, more or less angled, the raphe 
prominent.—Frequent in small clumps: Colorado and Mohave deserts and 
bordering mountain ranges, 3000 to 7000 ft; n. to Inyo Co. 

10. O. treleasii Coulter. Stems spreading at base, branches assurgent, of 
2 to 4 obovate joints, somewhat glaucous; areoles elevated, filled with yellow- 
brown glochids and mostly solitary (1 to 3) acicular divergent spines % in. 
or less long; flowers “red to scarlet ” or “ rose-colored ’ fruit dry, sub- 
globose, spineless or spiny; seeds nearly % in. wide.—Forming clumps on 
plains and hills, upper end of the San Joaquin Valley. 

11. O. erinacea Engelm. Stems prostrate, the ascending or erect branches 
forming low clumps; joints ovate to oblong, 2 to 5 in. long; areoles approxi¬ 
mate; spines white to brown, 1 to 3 in. long, acicular, or some bristle-like 
and longer; flowers nearly 2 in. long, “red’’ or yellow; fruit covered with 
slender spines.—Gravelly or stony slopes, Mohave Desert; e. to Nev., Utah 
and Ariz. 

12. O. ursina Weber. Grizzly Bear Cactus. Several-stemmed, the as¬ 
cending or erect branches forming clumps 8 to 12 in. high; joints obovate 
or oblong, 4 to 6 in. long; areoles approximate, bearing copious flexile 
bristle-like ashy-gray spines 3 to 8 in. long, which conceal the joints; flow¬ 
ers yellow, 1 to 2 in. high; ovary-areoles bearing wool and short slender 
spines; fruit dry and very spiny.—Gravelly slopes, e. Mohave Desert. 
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13. O. rhodantha Schuman. Stems prostrate; branches few-jointed, form¬ 
ing clumps; joints obovate to oblong, 1 to 4 in. long; areoles distant; spines 
3 or 4, stout, % to 1 in. long, brownish, and 2 or 3 shorter, mostly confined 
to the uppermost areoles; flowers about % in. long, pink, or “red to salmon- 
color”; fruit dry and spiny; seeds small.—White Mts., ne. Inyo Co., 8000 
to 11,100 ft.; e. to Neb. 

14. O. megacantha Salm-Dyck. Usually arboreous, with a distinct trunk, 
8 to 12 ft. high, or a stout bush, with ascending branches, 4 to 6 ft. high; 
joints thick, oblong, 6 to 18 in. long; areoles 1 to 2 in. distant, glochids soon 
deciduous, spineless, or with few brown spines, mostly near the margins; 
flowers large, yellow; fruit ovoid, 3 to 5 in. long, the umbilicus broad and 
flat, flesh crisp, palatable; seeds brownish.—Valleys, coastal S. Cal. Formerly 
much cultivated at the missions and ranchos, about some of which remains 
yet persist, it is in places spontaneous, and occasional in ornamental cul¬ 
tivation. Both this species and the next were in cultivation as fruit trees 
long previous to the discovery of America, and exhibit a diversity of varia¬ 
tion comparable with that of the common cultivated fruits. 

15. O. ficus-indica Mill. Indian Fig. Like no. 14 in habit, size and articu¬ 
lation, but usually more spinose; spines 1 to 3, whitish, .somewhat flattened, 
unequal, the longest 1 to 1% in. long; flowers yellow “or red”; fruit ovoid, 
2 to 3 in. long, purple throughout, with a juicy flesh, edible; umbilicus deeply 
depressed.—Coastal S. Cal. (Santa Barbara; San Gabriel). 

16. O. chlorotica Engelm. & Bigel. Arborescent in habit, 3 to 8 ft. high, with 
short and stout spiny trunk and ascending branches; joints 4 to 8 in. long, 
orbicular to ovoid or obovoid, light green; areoles approximate, prominent, 
each bearing 3 to 6 unequal slender yellow spines, mostly reflexed, about 1 in. 
long; flowers yellow; fruit 1% to 2 in. long, purple without, the flesh green, 
edible; seeds small.—Stony slopes or in canons, bases of the mountains; 
solitary or distant: Mohave and Colorado deserts; Nev. to Ariz., Sonora 
and n. L. Cal. 

17. O. occidentalis Engelm. & Bigel. Several-stemmed from the base, the 
stout assurgent branches 3 to 5 ft. long; joints elongated-obovate, 6 to 12 
in. long; areoles remote, prominent, each bearing 1 to 4 stout brown 
spines % to 1 in. long; flowers yellow, 2 to 3 in. long; fruit obovoid, 2 in. 
long, spineless; seeds orbicular, prominently margined, bt in. wide.— 
Common on sandy or gravelly mesas or dry washes, 1500 to 7000 ft., 
often forming thickets, Santa Barbara to the San Bernardino Mts. Var. 
covIllei Parish n. comb. More erect, with thinner joints and slenderer 
spines.—Interior valleys of coastal S. Cal.: Claremont; San Bernardino; 
Elsinore. (O. covillei Britt. & Bose.) Var. littoralis Parish n. comb. Joints 
thick, orbicular to oblong; spines becoming flattened, yellow.—Near the 
coast, Santa Barbara to San Diego. (O. engelmannii var. littoralis Engelm.) 
These opuntias (no. 17), here regarded as forming a single variable species, 
are alike in flower and fruit, but differ considerably, but indefinitely in the 
size, shape and thickness of the joints, characters apparently having some 
relation to geographical distribution, but affording no satisfactory lines of 
specific, and hardly of varietal, distinction. 

18. O. mojavensis Engelm. Stems declined, the stout branches assurgent; 
joints widely obovate, 9 to 12 in. in diameter; spines in clusters of 2 to 6, 
somewhat flattened, white, and at base reddish-brown, unequal, the longest 
2 in. long; spicules prominent, as long as % in.; flowers yellow; fruit ovate, 
about 1 in. long, spineless.—Mts., e. Mohave Desert. 

19. O. vaseyi Britt. & Bose. Stems declined or prostrate, the spreading 
branches forming close often extensive mats 6 to 12 in. high; joints ovate, 
obovate or orbicular, 3 to 6 in. long; areoles large, each bearing 1 to 3 short 
brownish spines, or spineless; flowers clear to salmon-yellow; fruit spine¬ 
less, ovate to globose, purple, juicy; seeds numerous, brown.—Abundant 
on gravelly mesas or in dry washes, inner valleys of cismontane S. Cal. 
Var. magenta Parish n. comb. Usually somewhat smaller and with smaller 
joints; flowers magenta.—With the species and completely intergrading with 
it. (O. magenta Griff.) 
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2. CEREUS Mill. Torch Cactus 

Plants varying greatly in form and habit, ours columnar, oblong or cylin- 
dric, with spine-bearing ribs. Floriferous areoles immediately above mature 
spiniferous areoles, flowers therefore lateral. Flowers funnelform, ours with 
short tube and spreading limb. Ovary bearing scales, which are with or 
without wool or spines in the axils. Seeds small, black, numerous. (Latin 
cereus, waxen, referring to the candle-like stem of some species.) 

Flowers yellow or white. 
Stems cylindric; flowers small, yellow; scales of the tube and ovary spiny in the 

axils; fruit spiny.—Subgenus Bergerocactus.1. G. emoryi. 
Stems stout, columnar, erect; flowers large, white; scales of the tube and ovary 

sparsely woolly in the axils; fruit spineless or nearly so.—Subgenus Car- 
NEGIEA.2. C. gigantea. 

Flowers purple or red; stems oblong to globose; scales of the tube and ovary spiny; fruit 
spiny.—Subgenus Echinocereus. 

Stems few, in a loose cluster; flowers purple.3. C. engelmannii. 
Stems many, in dense masses; flowers scarlet.4. G. mojavensis. 

1. C. emoryi Engelm. Branches numerous, 6 to 18 in. long, densely spinose; 
ribs 20 to 25; areoles approximate; spines 10 to 30, yellow, in age brown, 
unequal, the central 1 to 1% in. long, stout and exceeding the slender radials; 
flowers about % in. long; ovary and fruit globose.—Near the coast, Orange 
and San Diego Cos., San Clemente Isl.; n. L. Cal. 

2. C. gigantea Engelm. Giant Cactus. Suwarro. Stems simple, or with 
one or few candelabriform branches, up to 36 ft. high; ribs about 20; spines 
in clusters of 10 to 25, the central up to 2 in. long, exceeding the radials; 
flowers borne near the summit of the stem; tube stout, green; limb widely 
spreading, at length reflexed; ovary oblong; stigma lobes 12 to 18; fruit 
oblong, red or purple, edible.—Rocky hillsides, in groups along Colorado 
River: Riverside Mts.; opposite mouth of Bill Williams River; above Yuma 
dam; e. to Ariz. 

3. C. engelmannii Parry. Stems 5 to 20, stout, oblong, erect, 6 to 12 in. 
high; ribs 11 to 13; spines in clusters of 10 to 12, straight, or somewhat 
curved, white or yellowish, becoming brown, divergent, the central 3 or 4 
stout, subulate, 1 to 1% in. long, and 8 to 15 unequal, short and acicular; 
flowers showy, purple, 2 to 3 in. long; fruit orbicular to obovate, clothed 
with clusters of acicular spines % to % in. long; seeds puncticulose.—Stony 
or gravelly hills and dry washes, frequent: Inyo Co., e. Mohave Desert; 
Colorado Desert; e. to Utah and Ariz., s. to Sonora and L. Cal. 

4. C. mojavensis Engelm. Stems 10 to 600, 4 to 8 in. long, compact in 
dense rounded clumps; ribs 10 to 12, strongly tuberculate; spines 3 to 8, 
whitish or gray, straight or curved, the 1 to 3 central slender and porrect, 
1 to l1/} in. long, the others similar but shorter, radiate and interlocking; 
flowers scarlet, 2 to 2y2 in. high; ovary and fruit bearing slender spines.— 
Crevices of cliffs or rocky slopes in the mts.: Inyo Co.; Mohave Desert; 
e. to southern Nev. and to Ariz. 

3. ECHINOCACTUS Mill. Hedgehog Cactus 

Stems cylindric, oblong or ovoid, ours all with spine-bearing ribs. 
Flowers short-tubular, borne on areoles above or near the young spiniferous 
areoles, therefore circular at the summit. Ovary scaly. Fruit globose to 
oval, dry or fleshy. (Greek echinos, a hedgehog, and cactus, the stems beset 
with spines.) Some of our species afford a relief to thirsty desert travelers, 
who by slicing off the top of a stem and pounding the succulent tissue form 
a basin containing a considerable quantity of potable juice. 

Principal spines annulate. 
Scales of the ovary acicular, their axils copiously woolly.1. E. polycephalus. 
Scales of the ovary scaly. 

Stems columnar, rarely obovoid; deserts.2. E. cylindraceus. 
Stems depressed-globose; coastal.3. E. viridescens. 

Spines never annulate. 
Principal spines flattened,, 1-ridged above.4. E. polyancistrus. 
Spines all subulate, bulbous at base.5. E. johnsonii 
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1. E. polycephalus Engelm. & Bigel. Nigger-heads. Stems globose, 8 to 
10 in. in diameter, forming compact rounded clumps of 10 to 60 heads; ribs 
10 to 20, tuberculately interrupted; central spine 1, stout, 1 to 3 in. long, 
curving but not hooked, and 3 to 4 slender ones; radials 8 to 10, shorter 
and unequal, all ashy-gray and flattened; flowers yellow, 1% to 2 in. long, 
little surpassing the aeicular scales of the ovary, and enveloped in the 
abundant wool of their axils; fruit dry, densely woolly; seeds angulate, mi¬ 
nutely tuberculate.—Bocky places in the deserts: Mohave Desert; Inyo Co.; 
e. to Utah and Ariz. 

2. E. cylindraceus Engelm. Barrel Cactus. Stems simple, erect, stout, 
columnar, up to 8 ft. high, rarely elongated-obovoid and 2 to 3 ft. high; 
ribs 20 or more, interruptedly tuberculate; central spines 1 to 4, stout, com¬ 
pressed, erect or decurved, 2 to 6 in. long, one or more of them hooked; 
radials 5 to 7 stout and 3 to 7 slender, none of them hooked; flowers yellow, 
1 to 2 in. long, the outer segments narrowly oblong, the inner linear; fruit 
elongated-obovoid, 1 to 1% in. long, greenish, at length dry; seeds smooth 
and shining.—Frequent on rocky hills or gravelly benches, Colorado and e. 
Mohave deserts; Inyo Co.; e. to Utah and Ariz., s. to northern L. Cal. 
Rarely small globose branches are developed at the base or on the sides of 
the stems; the spines are usually more or less red, but sometimes yellow or 
white; they vary greatly in length and degree of curvature, and are fre¬ 
quently very long and much intertangled. 

3. E. viridescens Nutt. Simple (rarely 1 to few-branched at base), 10 
to 15 in. high, and usually broader than high; ribs 10 to 20, tuberculately 
interrupted; central spines 4, stout, brown, compressed, cruciately divergent, 
1 in. long, or less, the lowest longer and broader than the others; radials 
10 to 20, aeicular, unequal, less than % in. long; flowers yellowish, 1*4 in. 
high, the petals with a reddish midvein; fruit obovate to subglobose, green¬ 
ish, the broadly subcordate scales distant and few; seeds minutely pitted.— 
Dry grassy hills about the bay of San Diego; much depressed, and often 
nearly hidden by the surrounding herbage. 

4. E. polyancistrus Engelm. & Bigel. Stems simple, columnar to ellipsoidal, 
8 to 12 in. high; ribs 12 to 16, tuberculately interrupted; central spine 1, 
stout, flattened and ribbed, 2 to 3 in. long; radials 5 to 7, brown, hooked, 
2 in. long, and 15 to 20 slender, straight and unequal, less than % in. long; 
flowers yellow, about 2 in. high; scales of the ovary few and small, hyaline- 
margined; fruit dry, pyriform, nearly naked; seeds tuberculate.—Occasional 
on gravelly mesas, Mohave Desert; e. to southern Nev. 

5. E. johnsonii Parry. Simple, or few-branched from the base, erect, short- 
cylindrical, 4 to 9 in. high; ribs 10 to 20, tuberculately interrupted; prin¬ 
cipal spines 6 to 10, yellow, in age brown, straight or curved, nearly equal, 
about 1 in. long, radiate; radials 10 to 20, short, bristle-like, all bulbously 
enlarged at base; flowers “pink,” about 1 in. high and as wide; fruit 
densely covered with bristle-like spines.—Infrequent, Inyo Co.; e. to Utah. 

4. MAMILLARIA Haw. 

Globose to oblong, simple or few-branched. Areoles naked or woolly, in 
our species all spiniferous, borne at the apex of mamilliform tubercles. 
Flowers campanulate or funnelform, produced from distinct areoles at the 
bases of the spiniferous areoles, mostly near the summit of the stems. Fruit 
clavate to globose, scarlet or greenish. Seeds black, smooth or punctate. 
(Latin mamilla, a nipple, the stem bearing tubercles.) 

Tubercles not grooved; one or more of the central spines hooked. 
Seeds with a spongy appendage; radial spines 30 to 60.1. M. tetrancistra. 
Seeds unappendaged; radial spines 10 to 20. 

Young areoles densely woolly; coastal.2. M. dioica. 
Areoles naked; deserts.3. M. grahami. 

Tubercles grooved; spines all straight. 
Central spines 3 or 4; flowers straw-color.4. M. deserti. 
Central spines 12 to 14; flowers purplish.5. M. alversonii. 

1. M. tetrancistra Engelm. Fish-hook Cactus. Simple, or rarely few- 
branched at base, globose to oblong, 4 to 10 in. high; young tubercles woolly 
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in the axils, at length naked; central spines 1 to 4, dark purple nearly to 
the base, about 1 in. long, one or all hooked; radials shorter, very numerous, 
bristle-like, white, radiately interlocked; flowers pinkish, about 1 in. long; 
fruit ovoid to obovoid, scarlet, % in. long; seeds black, tuberculately rough¬ 
ened, partially immersed in an ash-colored conical spongy appendage.— 
Gravelly plains and hillsides: Colorado Desert; e. Mohave Desert; Inyo Co.; 
e. to Nev. and Utah. 

2. M. dioica K. Bdg. Simple or caespitosely few-branched, globose to 
obovoid, 2 to 10 in. high; central spines 1 to 4, brown, the lowest stouter, 
about % in. long; radials 10 to 20 white, about % in. long, interlocking; 
flowers less than 1 in. long, yellowish-white, incompletely dioecious; fruit 
clavate to ovate.—Sandy soil, about San Diego; s. to L. Cal. 

3. M. graiiami Engelm. Simple or caespitosely few-branched, 2 to 3 in. 
high; lower central spine purple, hooked, % in. long, usually exceeding the 
1 to 2 straight ones, or these wanting; radials 12 to 15, white, nearly equal; 
flowers about % in. long, white with purple midvein; fruit obovate to clavate, 
Y2 to 1 in. long, scarlet; seeds minutely punctate. — Arid hills, Colorado 
Desert; e. to Ariz., s. to Sonora. 

4. M. deserti Engelm. Simple or 4 to 5-branched at the base, globose 
to oblong, 3 to 8 in, high; central spines 3 to 4, Hz in. long, brown-tipped; 
radials 15 to 20, slender, radiate and interlocking, concealing the surface; 
flowers about 1 in. high, the outer segments fimbriate.—Mts., e. Mohave 
Desert; e. to southern Nev. 

5. M. alversdnii Orcutt. Simple or 1 to few-branched at or above the base, 
3 to 8 in. high; spines dark purple above the white base, % to % in. long; 
radials numerous, white, slender, divergent, interlocked, concealing the 
surface; flowers light purple, the outer segments strongly ciliate; fruit 
clavate; seeds brown, tuberculate.—And mountains dividing the Colorado 
and Mohave deserts. A larger plant than M. deserti and with stouter spines, 
but perhaps no more than a form of it; both are insufficiently known. 

CUCURBITACEAE. Gourd Family 

Herbs, mostly tendril-bearing and succulent, with simple palmately lobed 
leaves. Flowers unisexual. Corolla 5 to 7-lobed, inserted on the calyx. 
Calyx-lobes narrow or tooth-like. Calyx-tube in the pistillate flower adherent 
to the 1 to 6-celled ovary; stigmas 2 or 3; placentae parietal or projecting 
from the axis. Staminate flower with 3 stamens, 2 of these with 2-celled 
anthers, the third one with a 1-celled anther. Fruit gourd-like, or dry and 
dehiscent. Seeds large, anatropous, without endosperm. 

Flowers large, yellow or yellowish, all solitary; fruit smooth, fleshy, 3 to 5-celled. 
1. Cucurbita. 

Flowers small, white or whitish, the staminate in racemes; fruit more or less spiny or 
echinate, becoming dry. 

Fruit 2 or 4-celled, 2 to many-seeded; leaves scaberulous or puberulent to glabrous; 
mostly cismontane species.2. Echinocystis. 

Fruit 1-celled, 1-seeded; leaves thickly sprinkled with disk-like pustules; desert 
species.3. Brandegea. 

1. CUCURBITA L. 

Ours perennial herbs with large roots. Stems prostrate, vine-like, scabrous. 
Flowers large, yellow, solitary. Filaments distinct. Fruit a smooth globose 
gourd, 3 to 5-celled. (Latin name of the gourd.) 

Leaves triangular-ovate; fruit 3-celled, its pedicel without thickened ridges. 
1. G. foetidissima. 

Leaves palmate; fruit 5-celled, its pedicel with thickened ridges at summit. .2. C. palmata. 

1. C. foetidissima H.B.K. Calabazilla. Stems 5 to 15 ft. long; leaves 
erect, triangular-ovate, cordate or subcordate at base, 4 to 10 in. long; 
calyx-tube of staminate flower 6 to 8 lines long; corolla 3 to 4 in. long; gourd 
3 to 4 in. in diameter.—Sandy flats or plains, San Joaquin Valley to S. Cal. 
Also called Chili Coyote and used by Spanish-Californians, the root as a 
cleanser, the leaves medicinally. 

2. C. palmata Wats. Coyote Melon. Stems trailing, several ft. long; 
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leaves palmately 5-cleft, 3 to 4% in. broad; calyx-tube of staminate flower 
10 to 12 lines long; corolla 1% to 2% in. long; gourd 3 in. in diameter; seeds 
thicker than in C. foetidissima.—Dry plains and mesas: coastal S. Cal. and 
n. to the San Joaquin Valley; Colorado Desert and n. to Inyo Co. 

2. ECHINOCYSTIS T. & G. Big Boot 

Trailing or climbing herbs with branched tendrils and ivy-like but thin 
leaves. Flowers small, greenish or white, monoecious, the staminate in 
axillary racemes or panicles, the pistillate pediceled and solitary in the 
same axils. Calyx-teeth very small or obsolete. Corolla rotate or campanu- 
late with 5 to 7 lobes or lanceolate segments. Staminate flowers with the 
short filaments united and the anthers distinct or coherent. Pistillate flow¬ 
ers with staminodia or none; ovary globose or oblong, 2 to 4-celled, with 1 to 
4 ovules in each cell; style very short; stigmas 2 or 3-parted or -lobed. 
Fruit prickly, somewhat fleshy or pulpy, at length dry and bursting irregu¬ 
larly on the sides or near the apex. Seeds ovoid or broadly oblong, more or 
less compressed, surrounded by a marginal line. (Greek echinos, a hedge¬ 
hog, and kustis, a bladder, in reference to the spiny fruit.) Our species 
(subgenus Marah) are all perennial from exceedingly large, often deep- 
seated, fusiform or globose roots, sometimes as large as and not unlike the 
shape of a man’s body, whence the common name, “Old Man in the Ground.” 
The germination of the seed is hypogeous. 

Corolla rotate or somewhat saucer-shaped; staminate racemes mostly with many to numer¬ 
ous flowers; spines more or less puberulent. 

Corolla dull or greenish white; fruit globose; central Cal.1. E. fabacea. 
Corolla clear white; fruit oblong; S. Cal. to Monterey Co.2. E. macrocarpci. 

Corollas campanulate; staminate racemes relatively few-flowered. 
Herbage green; pistillate flowers with abortive stamens; spines puberulent or some¬ 

times glabrous. 
Fruit cylindric; s. Sierra Nevada foothills.3. E. horrida. 
Fruit ovate or globose-ovate, commonly long-beaked; Coast Ranges. 

4. E. oregana. 
Herbage glaucous; pistillate flowers without abortive stamens; prickles glabrous; n. 

Sierra foothills.5. E. watsonii. 

1. E. fabacea Naud. Common Man- 

Boot. Fig. 648. Stems 12 to 30 ft. 
long; herbage nearly glabrous or 
rough-scabrous; leaves more or less 
round-cordate in outline, 2 to 4 in. 
broad, shallowly or often rather 
deeply 5 to 7-lobed; staminate flowers 
many in slender simple or compound 
racemes 3% to 5 in. long, the pedicels 
1 to 3 lines long; corolla 3 to 4 lines 
broad, dull or greenish-white; pistil¬ 
late flowers 5 to 6 lines broad, desti¬ 
tute of abortive stamens, the pedicels 
5 to 9 lines long; ovary globose, 2- 
celled, ovules 1 or 2 in each cell; 
stigma depressed, circular, almost 
sessile; fruit globose, 2 in. in diameter, 
very densely spinose; spines stout or 
more commonly slender, 3 to 4 (or 5) 
lines long, sparingly and mostly ob¬ 
scurely puberulent; seeds commonly 
4, sometimes less, oblong-ovoid, 9 to 
13 lines long, 6 lines broad, sur¬ 
rounded by a shallow groove or darker 
line.—Hillslopes or high sandy places 
in valleys: Coast Banges from Sonoma 
Co. to Monterey Co.; Great Valley; 
cent. Sierra Nevada foothills (Amador 
Co.) Var. agrestis Greene. Fruits 

648. Echinocystis fabacea Naud.; a, fl. 
branchlet x %; b, pist. fl. x %; 

c, fr. x V3. 
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smaller with few short spines.—E. 
Contra Costa Co. 

2. E. macrocarpa Greene. Chili- 
cothe. Stems 10 to 20 ft. long; 
leaves usually deeply lobed, 3 to 8 
in. broad; corolla saucer-shaped; 
fruit broadly oblong, densely spiny, 
3 to 4 in. long, 2 to 3 in. in diameter; 
spines stout, very unequal, not very 
rigid, y2 to 1 (or 1%) in. long; 
ovary 2 to 4-celled; style obvious 
(y2 line long), bearing 3 staminodial 
scales; seeds 12 to 14, oblong-cylin- 
dric, nearly terete at one end, flat¬ 
tened at the other, 6 to 8 (or 12) 
lines long, 5 to 6 lines broad.— 
Coastal S. Cal., n. along the coast to 
Monterey Co., s. to L. Cal. 

3. E. horrida Congdon. Eig. 649. 
Similar to no. 2; corolla campanu- 

late; fruits 4 to 6 in. long, 2 to 3 in. in diameter, strongly spinose; seeds 8 to 
10, oblong, one end terete, the other flattened, 1 to 1% in. long, 7 to 8 lines 
broad.—S. Sierra Nevada foothills from Tuolumne Co. to Tulare Co. The 
presumed differences between this and E. macrocarpa may disappear when 
tested further, especially with ample series of specimens of E. horrida. 

4. E. oregana Cogn. Hill Man-Root. Stems 4 to 25 ft. long, often climb¬ 
ing over trees and shrubs, mostly smooth; leaves muriculate-scabrous, espe¬ 
cially on the upper surface, or almost smooth, reniform or round-cordate, 
3 to 7 (or 9) in. broad, shallowly or deeply 5 to 7-lobed; staminate racemes 
6 to 10 in. long, the pedicels (3 or) 6 to 11 lines long; corolla 6 to 7 lines 
broad, clear white; pistillate flowers with abortive stamens (staminodia), 
the pedicels 3 to 6 lines long, or in fruit to 1% in. long; ovary ovate, 2 or 
3-celled; ovules 1 to 4 in each cell, attached to the outer side; fruit ovate, 
2 to 3x/2 in. long, somewhat attenuate at each end, often markedly beaked 
at apex, nearly smooth or sparsely covered with short weak spines; spines 
2 to 3 lines long, glabrous or puberulent; seeds 6, horizontally placed, nearly 
circular, markedly flattened, 10 to 11 lines long, 3 to 4 lines thick.'—Hill 
country, Santa Clara Co. to Humboldt and Siskiyou Cos.; n. to Ore. (E. 
marah Cogn.) 

5. E. watsonii Cogn. Stems slender, not succulent, 4 to 8 ft. long; herbage 
glaucous, especially on the under side of the leaves, smooth or only slightly 
scabrous, glabrous or nearly so; leaves orbicular-cordate or broadly reni¬ 
form, 2 to 4y2 in. broad, rather broader than long, deeply 5-parted, the lobes 
broader above and sinuately 3-lobed; staminate racemes slender, often few- 
flowered, the flowers small (1 y2 to 2y2 lines in diameter), white; pistillate 
flowers 3 to 5 lines broad, without abortive stamens, on slender pedicels 1 
to 2 in. long; ovary smooth or somewhat prickly, the prickles much dilated 
below the middle; fruit nearly globose, 1 to l1/^ in. in diameter, sparsely 
covered with weak glabrous prickles 1 y2 to 2y2 lines long or somewhat 
naked toward the summit, 2 to 4-celled, 2 to 6-seeded; seeds subglobose, 7 to 
9 lines long, 6 to 7 lines broad.—Sierra Nevada foothills from Amador Co. 
to Butte Co.; inner North Coast Ranges. 

3. BRANDEGEA Cogn. 

Perennial herbs with large thick roots. Leaves 3 to 5-parted. Flowers 
small or minute. Corolla rotate, 5-parted almost to the base. Staminodia in 
the pistillate flower none. Ovary 1-celled, the filiform beak very oblique; 
ovule 1. Fruit narrowly obovoid, indehiscent, smooth or sparsely echinate. 
thin-walled. (T. S. Brandegee, student of the Mexican flora.) 

649. Echinocystis horrida Cong.; a, pist. fl. 
x % ; &, fr. branchlet x %. 



ELAEAGNACEAE 663 

1. B. bigeldvii Cogn. Stems slender, trailing; leaves 1 to 2 in. long, almost 
as if palmately 3-lobed, the basal lobes mostly very small or obsolete, the 
upper surface densely sprinkled with disk-like pustules; corolla 1 line long; 
body of fruit 2 to 2% lines long, either smooth or with a few prickles above 
the middle or on the beak.—Colorado Desert; s. to L. Cal. (B. parviflora 
Wats.) 

THYMELAEACEAE. Mezereum Family 

Ours deciduous shrubs with simple entire alternate leaves. Flowers per¬ 
fect, with corolla-like shallowly 4-cleft calyx. Stamens inserted upon the 
calyx, twice as many as its lobes. Corolla none. Ovary superior, 1-celled; 
ovule 1, pendulous. 

1. DIRCA L. Leatherwood 

Flowers in fascicles from buds containing flowers and leaves. Scales of the 
bud yellowish or whitish, silky, 
forming an involucre to the flow¬ 
ers, soon falling. Calyx slightly 
oblique, tubular below, expanded 
into a short throat above. Stamens 
8, exserted, inserted at the base 
of the throat. Style slender, ex¬ 
ceeding the stamens. Fruit drupe¬ 
like, reddish. (Greek name of a 
celebrated fountain in Boeotia, the 
plants growing in moist places.) 

1. D. occidentalis Gray. West¬ 
ern Leatherwood. Fig. 650. Erect 
shrub 2 to 5 (or 11) ft. high, with 
soft pliable wood and leathery 
bark; leaves oval or obovatish, l1/^ 

to 2*4 in. long; flowers yellow, in 
clusters of 2 or 3 from lateral and 
terminal buds, turned downward at 
an angle; calyx 4 lines long, its 
lobes a little erosulate; stamens 
commonly 8, sometimes 9, rarely 10. 
—N. and e. slopes of hills surround¬ 
ing San Francisco Bay (Santa Cruz 
Mts., Oakland and Berkeley hills, 
Marin Co. hills). Feb.-Mar. 

ELAEAGNACEAE. Oleaster 
Family 

Shrubs or small trees, the foliage 
scurfy with scarious scales. Flowers regular. Calyx herbaceous. Corolla 
none. Ovary inferior, 1-celled; ovule 1; style 1, stigma 1. 

1. SHEPHERDIA Nutt. 

Shrub with silvery foliage. Leaves opposite, entire, deciduous. Flowers 
dioecious, nearly sessile in axillary clusters or the pistillate solitary. Stami- 
nate flower: calyx 4-parted, rotate; stamens 8, alternating with the processes 
of the thick disk. Pistillate flower: calyx urn-shaped, 4-cleft, the orifice 
closed by the teeth of the 8-lobed disk. Fruit berry-like, the membranous 
achene closely covered by the fleshy calyx-tube. (John Shepherd, one-time 
curator of the Liverpool Botanic Garden.) 

1. S. argentea Nutt. Buffalo Berry. Fig. 651. Stout spiny shrub or 
small tree 6 to 15 ft. high; thorns rigid, leafy at base; leaves silvery-scurfy 
below, greener above, mostly oblong, 1 to 1% in* long, on petioles 2 to 4 lines 
long; berries red, oblong, 2y2 to 3% lines long, on pedicels % to 1 line 

650. Dirca occidentalis Gray; a, fl. branchlet 
x Yz ; b, fr. branchlet x % ; c, fl. x 2; 

d, fr. x 2. 
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651. Shepherdia argentea Nutt.; a, stami- 
nate fl. branchlet x V2 b, long. sect, of 

staminate fl. x 3 ; c, pistillate fl. x 3; 
d, fr. x 2. 

long.—Along streams or winter water¬ 
courses: Mt. Pinos region (Mono 
Creek in the San Rafael Mts., Ozena 
on the Cuyama River, San Emigdio 
Potrero); Mono and Alpine Cos.; e. 
to Rocky Mts. 

LYTHRACEAE. Loose-strife Family 

Glabrous herbs with entire simple 
leaves. Flowers perfect, axillary or 
whorled, in ours minute or inconspic¬ 
uous. Calyx tubular, free from but en¬ 
closing the ovary, 4 to 6-toothed, 
sometimes with accessory teeth in the 
sinuses. Petals 4 to 6, inserted with 
the stamens on the calyx. Stigmas in 
ours 4 to 8. Ovary and capsule in ours 
2 to 4-celled; style 1; stigma capitate, 
4-lobed. Seed without endosperm. 

Flowers subsessile or pediceled, solitary in the 
axils; calyx cylindrical; leaves al¬ 
ternate.1. Lythkum. 

Flowers sessile in the axils, 2 to 4 in a 
whorl; calyx campanulate or glo¬ 
bose ; leaves opposite. 

Capsule bursting irregularly, its walls 
not striate; leaves sessile by an 
auricled base. . .2. Ammannia. 

Capsule septicidally dehiscent, its valves 
densely striate transversely; 
leaves tapering at base or 
shortly petioled. . . .8. Rotala. 

1. LYTHRUM L. Loose-strife 

Slender herbs with 4 or 5-angled stems. Leaves sessile, in ours alternate. 
Flowers solitary in the axils, purple or whitish. Calyx cylindric or subcylin- 
dric, 8 to 12-ribbed, its 4 to 6 teeth thin, erect, smaller than the greenish 
accessory ones which are at first spreading and later erect. Petals 5 or 6, 
the stamens in ours as many. Capsule oblong or cylindrical, 2-celled. (Greek 
luthron, blood, applied either on account of the color of the flowers or the 
styptic properties of certain species.) 

Flowers distinctly pediceled; corolla 2 to 3 lines long, bright purple; perennial. 
1. L. californicum. 

Flowers subsessile; corolla y2 to 1 line long, pale purple or almost white. 
Perennial, stoloniferous...2. L. adsurgens. 
Annual, not stoloniferous.3. L. hyssopifolia. 

1. Ii. californicum T. & G. Common Loose-strife. Stems erect, panicu- 
lately branching above, 2 to 3 or even 6 ft. high; leaves linear-lanceolate, 
the lowest ovatish-oblong, % to % or 1% in. long; flowers distinctly pedi¬ 
celed; calyx narrowly vase-shaped or in fruit clavate, 2y2 to 3% lines long, 
its teeth sharply acute; petals 2 to 3 lines long, bright purple.—Common in 
low valley and marshy lands and about springs in the foothills: Coast 
Ranges, Great Valley, Sierra Nevada foothills and coastal S. Cal. 

2. L. adsurgens Greene. Stems several from the root-crown, decumbent 
or assurgent, 1 to 3 ft. long; herbage pallid, slightly succulent; calyx cylin¬ 
dric, 2 to 2y2 lines long, 12-ribbed, the ribs in maturity widened and thick¬ 
ened below; accessory teeth minute, subulate; petals pale purple or almost 
white, minute (% to % line long).—Low wet places in valley and mountain 
flats: Santa Clara Co. to the Sacramento Valley and Siskiyou Co. Perhaps 
a robust perennial variety of no. 3. 

3. L. hyssopifdlia L. Fig. 652. Grass Poly. Stems erect, slender and 
simple or with several branches from below the middle, 4 to 9 in. or even 
2 ft. high; herbage pale, glabrous; leaves linear to oblong, 3 to 7 lines long; 
flowers subsessile in the axils; calyx 2 lines long; petals % to 1 line long, 
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pale purple or whitish.—Hillside hollows or 
beds of former pools in the valleys, through¬ 
out Cal.; all continents. May-Sept. 

2. ammAnnia l. 

Annuals with mostly 4-angled stems. Leaves 
opposite, sessile by an auricled base. Flowers 
purplish, 1 to 5 in each axil. Calyx campanu- 
late (in fruit globose or nearly so), the tube 
8-ribbed, 4-toothed and usually with small 
accessory teeth in the sinuses. Petals 4, purp¬ 
lish, small and deciduous, or wanting. Sta¬ 
mens in ours 4. Capsule globose, bursting 
irregularly. (Johann Ammann, a German 
botanist of the 18th century.) 

1. A. coccinea Rottb. Erect, simple or 
branching below, 4 to 14 in. high; leaves hori¬ 
zontally spreading, broadly linear or some¬ 
what narrowed towards the apex, 1 to 2 in. 
long, sessile by a broad auricled base; flow¬ 
ers in whorls of 2 to 5; petals purple, round¬ 
ish, y2 to 1 line long, fugacious; calyx in 
flower narrowly campanulate, strongly 8- 
ribbed, in fruit globose-distended and the ribs 
less obvious; capsule 2 lines long.—Lowlands 
along rivers: Great Valley; S. Cal.; e. to 
N. J., s. to Brazil. 

3. rotAla L. 
652. Lythrum hyssopifolia L.; a, 
habit x % ; b, fl. x 3 ; c, pistil x 6. 

Annuals similar to Ammannia. Fl owners 1 
or 2 in each axil. Petals in ours 4. Stamens 4. Capsule septicidal. (Latin 
rota, wheel, the leaves whorled in some species.) 

1. R. ramosior Koehne. Tooth-cup. Slender, 2 to 3 (or 7) in. high; leaves 
linear-oblanceolate, tapering at base and thus sometimes short-petioled, 4 to 
7 lines long; flowers 1 to 3 in each axil; petal ovate, acuminate, % line 
long; stigma subsessile.—Wet lowlands, San Joaquin Valley; N. Am., S. Am. 

ONAGRACEAE. Evening Primrose Family 

Herbs. Leaves simple, entire, toothed, lobed or divided. Flowers mainly 
showy, borne in spikes or racemes, or solitary. Calyx-tube adnate to the 
ovary, the petals inserted at its summit, and the stamens twice as many or 
as many. Calyx-lobes 4 (sometimes 5 or 2). Petals 4 (sometimes 5 or 2). 
Pollen commonly cobwebby. Ovary 4 (sometimes 5 or 2)-celled; style 1; 
stigma capitate or discoid, or 4-lobed. Fruit a capsule, rarely bur-like or 
indehiscent. Seeds mostly small, naked or with a tuft of hairs at apex 
(coma); endosperm none. 

A. Calyx-limb divided down to the ovary and persistent on the fruit after flowering; parts 
of the flowers in 4s or 5s; fruit a capsule (indehiscent in no. 1). 

Petals 5, 6 to 7 lines long; fruit at length reflexed.1. Jussiaea. 
Petals none or minute; fruit erect.2. Ludwigia. 

B. Calyx-limb deciduous after flowering. 

Parts of the flowers in 4s. 
Fruit a capsule, dehiscent. 

Ovary 4-celled; calyx-tube produced above the ovary. 
Seeds with a tuft of hairs at one end. 

Flowers large; corolla and calyx scarlet.3. Zauschneria. 
Flowers small; corolla white, red or purplish.4. Epilobium. 

Seeds naked. 
Anthers innate (attached at or near the base) ; flowers purple, rose- 

color or white, never yellow. 
Calyx-lobes erect or ascending; petals small or minute. 

5. Boisduvalia. 

Calyx-lobes reflexed or the tips remaining united and turned to 
one side in anthesis. 

Petals distinctly clawed, often much lobed.6. Cbarkia 
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Petals sessile, not lobed (except in one species) ; stamens 8. . 
* 7. Godetia. 

Anthers versatile (attached near the middle) ; flowers yellow or white. 
Calyx-tube 1 line to 5 V2 in. long; anthers all alike. 

8. Oenothera. 
Calyx-tube none or scarcely evident; alternate anthers of different 

shape.9. Eulobus. 
Ovary 2-celled; calyx-limb divided down to the ovary; flowers white or pink. 

10. Gayophytum. 
Fruit indehiscent.11. Gaura. 

Parts of the flowers in 2s; fruit bur-like.12. Circaea. 

1. JUSSIAEA L. 

Glabrous perennial herbs, ours aquatic or of muddy shores. Leaves alter¬ 
nate. Flowers yellow, solitary in the axils, pediceled. Calyx-tube elongated, 
not produced beyond the ovary, its lobes 5. Petals 5. Stamens twice as many. 
Fruit (in ours) 5-celled. Seeds very numerous. (Bernard de Jussieu, who 
founded the natural system of classification.) 

1. J. califomica Jepson. Yellow Water-weed. Fig. 653. Stems 1 to 10 
ft. long; leaves oblong to obovate, % to 2 in. long, the floating ones elliptic 

or orbicular and with longer petioles; 
calyx-lobes lanceolate, % in. long; 
petals broadly obovate, 6 to 7 lines 
long; fruit woody, cylindric, 10 lines 
long, indehiscent, at length reflexed 
and the calyx-segments deciduous 
from the mature fruit; fruiting pedicel 
V2 to % in. long; seeds large for the 
order, with a very thick tough outer 
coat.—Rivers, streams and lakes, 5 to 
1500 ft.: widely distributed in cis- 
montane Cal. 

2. LUDWIGIA L. False Loose-strife 

Aquatic or marsh perennial herbs, 
with the aspect of Jussiaea, but the 
leaves (in ours) opposite, parts of the 
flower in 4s, and the petals often 
absent. Stamens as many as the petals 
and alternate with them. Ovary broad 
at apex and usually flattened, or 
crowned with a conical style-base. 
Capsule 4-celled, dehiscent by lateral 
slits or terminal pores. Seeds minute. 
(C. G. Ludwig, 1709-1773, Professor of 
Botany at Leipsic.) 

1. L. palustris Ell. Water Purs¬ 
lane. Stem 6 to 12 in. long; herbage glabrous; leaves obovate, acute or 
acuminate, narrowed at base into a rather long petiole, the whole leaf 8 to 13 
lines long; petals none, or minute and reddish; capsule erect, broadly oblong, 
1% to 2 lines long, more or less 4-sided or -angled, a narrow longitudinal band 
of low tubercles on each side, yellowish, the persistent sepals green.—Muddy 
shores or low overflowed lands: Glen Ellen; Healdsburg; Lakeport; Oroville; 
Oro Fino, Siskiyou Co.; Sierra Co.; e. to the Atlantic, n. to Can.; Eur. 

3. ZAUSCHNERIA Presl 

Low perennials with alternate leaves (the lowest opposite) and large 
scarlet Fuchsia-like flowers. Calyx above the ovary colored like the corolla, 
its tube funnelform with a globose base (nectar-bearing within), and ap- 
pendaged within at the most- constricted portion with several erect and de- 
flexed scales. Petals inserted on the throat of the calyx and rather shorter 
than its erect lobes, obcordate or 2-cleft. Stamens 8, exserted, colored like 
the corolla; anthers linear-oblong, attached by the middle. Style long and 
exserted; stigma 4-lobed. Capsule linear, obtusely 4-angled, 4-valved and 
imperfectly 4-celled. Seeds oblong, with a tuft of hairs at the apex. (M. 

653. Jussiaea califomica Jepson; a, fl. 
stem x V2 ; b, and c, pods x 1. 
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Zauschner, a Bohemian botanist, one time Professor of Natural History in 
the University of Prag.) 

Leaves linear to linear-lanceolate, the lateral veins commonly not evident; calyx-tube not 
veiny or not markedly so. 

Petals exceeding calyx-lobes; leaves (1 or) 1V2 to 4 lines wide.1. Z. californica. 
Petals shorter than calyx-lobes; leaves to 1 line wide.2. Z. cana. 

Leaves ovate to ovate-lanceolate, 4 to 9 lines wide, the lateral veins usually obvious; 
calyx-tube commonly with prominent longitudinal veins.3. Z. latifolia. 

1. Z. californica Presl. Mexican Balsamea. Fig. 654. Stems decumbent 
or suberect, % to 2% ft. high, usually simple and leafless below, but leafy 
and commonly with short opposite branches 
above; bark tending to exfoliate below; 
herbage green-pubescent, often a little 
glandular; leaves linear or lanceolate-linear, 
entire or somewhat denticulate, lateral veins 
usually not evident, greenish or canescent, 
% to l1/^ in. long; flowers 1 to l1/^ in. long 
above ovary, disposed in few-flowered 
spikes. — Dry benches, rocky hillsides or 
cliffs, 50 to 4000 ft.: Coast Ranges from 
Mendocino and Lake Cos. to coastal S. Cal. 
(Z. eastwoodae Moxley.) Variable species, 
passing by intergrades into no. 3. Var. 
villOsa Jepson n. comb. Herbage white- 
tomentose.—Coast Ranges; S. Cal. (Z. vil- 
losa Greene.) 

2. Z. cana Greene. Leaves fascicled in 
the axils, linear or linear-filiform, 3 to 10 
lines long; herbage tomentose-canescent, not 
glandular.—Dry hills near the coast, 100 to 
1800 ft.: San Luis Obispo to Los Angeles; 
Santa Barbara Isis. (Z. calif ornica var. 
microphylla Gray.) 

3. Z. latifolia Greene. Stems 4 to 14 in. 
high; leaves ovate, oblong-ovate or ellip¬ 
tical, usually rounded at base, commonly 
denticulate, lateral veining usually evident, 
% to 1% in. long; herbage green, thinly 
villous, often viscid; flower above ovary 10 
to 16 lines long.—Montane, 5000 to 9300 ft.: 654. Zauschneria californica Presl; 

e. Mendocino Co. to n. Humboldt Co.; Sierra a> f,rancllle| ^ %'> lons- sect- 
Nevada from Plumas Co. to Tulare Co.; s. to 
San Gabriel, San Jacinto and Santa Rosa mountains. (Z. glandulosa and 
hallii Moxley. Z. elegans, velutina and canescens Eastw.) Var. tomentella 

Jepson n. comb. Leaves ovate to lanceolate, 8 to 15 lines long, 3 to 6 lines 
wide; herbage white-villous; flower above ovary 10 to 12 lines long.— 
Montane, 4000 to 8500 ft.: Sierra Nevada from Placer Co. to Mariposa Co. 
(Z. tomentella Greene.) Var. viscdsA Jepson n. comb. Herbage extremely 
viscid; leaves ovate, abruptly acute.—San Gabriel Mts. (Z. viscosa Moxley.) 

4. EPILOBIUM L. Willow Herb 

Herbs; annual, perennial by creeping rootstocks, or propagating in the 
autumn by offsets. Leaves opposite or alternate. Flowers purple, rose- 
color or white, borne in racemes. Petals 4, often emarginate or bifid. Sta¬ 
mens 8, the 4 alternate shorter. Stigma oblong or 4-lobed. Ovary long and 
narrow, 4-celled. Capsule 4-valved. Seeds numerous, the summit bearing a 
tuft of long hairs (coma). (Greek epi, upon, lobus, a pod, and ion, a violet.) 

A. Calyx-tube divided down to the ovary or essentially so; flowers large, the petals 5 to 9 
lines long, entire, spreadina: stinma 4-^lpft.; cartsulrs Inna-vcdicplcd.: leaves alternate; 
perennials with stout horizontal rootstocks.—Subgenus Chamaenekiox. 

Racemes many-flowered, elongate, not leafy; petals purple; leaves green above but pale 
and veiny below.1. E. angustifolium. 

Racemes few-flowered, short, very leafy; petals rose-color; leaves pallid and veinless on 
both surfaces.2. E. latifolium. 
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B. Calyx-tube prolonged a little beyond the ovary; petals ascending.—Subgenus 
Euepilobium. 

Perennials; leaves opposite or mainly so (often more or less alternate in no. 9). 
Flowers large, the petals % to 1 in. long; stigma with oblong lobes; low plants; high 

montane.3. E. obcordatum. 
Flowers small, the petals 1 to 6 lines long; stigma entire or rarely lobed. 

Leaves tipped with a brown subulate gland; stem arising from a short woody 
caudex ; xerophilous.4. E. nivium. 

Leaves not gland-tipped. 
Plants pallid, glabrous and glaucous.5. E. glaherrimum. 
Plants green and not at all glaucous. 

Rootstocks not producing fleshy-scaly buds. 
Stems 2 to 12 in. high, simple, stoloniferous; high montane. 

Stems curved or ascending from a creeping base; leaves ovate 
or elliptic-oblong with a short petiole, 2 to 4 lines 
wide; flowers nodding in bud. 6. E. anagallidifolium. 

Stems erect, straight. 
Leaves elliptic or oblong-ovate, thin, bright green, dis¬ 

tinctly though shortly petioled, 4 to 8 lines 
wide.7. E. alpinum. 

Leaves linear to oblong or ovate-oblong, thicker, dark 
green, sessile, % to 2 lines wide. 

8. E. oregonense. 
Stems 1 to 4 ft. high, almost always branched above, not stolon¬ 

iferous; foothills and lower valleys; hydrophilous. 
Stems reddish; leaves mainly opposite; petals 3 to 5 lines 

long; coastal.9. E. watsonii. 
Stems greenish or light-colored; leaves opposite or the upper 

mostly alternate; petals 1 % to 2 Vz lines long; 
mostly interior.10. E. californicum. 

Rootstocks producing fleshy-scaly globose winter buds; plants simple- 
stemmed; herbage commonly glabrous.... 11. E. brevistylum. 

Annuals; stems with shreddy bark; xerophilous plants. 
Plants 2 in. to 1V2 ft. high, more or less pubescent; stem simple or equally branched 

throughout; calyx-tube less than V2 line long; leaves opposite. 
12. E. minutum. 

Plants IV2 to 5 ft. high, glabrous, at least below; stem paniculately branched above; 
calyx-tube 1 to 2 lines long.13. E. paniculatum. 

1. E. angustifolium L. Fire-weed. Fig. 655. Stem erect, mostly simple, 
2 to 6 ft. high, glabrous, or puberulent above; leaves lanceolate, nearly entire, 
lateral veins confluent in submarginal loops, 4 to 6 in. long, sessile or nearly 

655. Epilobium angustifolium L.; a, fl. 
stem; b, capsule x %. 

so, or the lower short petioled; flowers 
large, in long racemes with small 
slender bracts; calyx cleft almost to 
the ovary; corolla slightly irregular, 
lilac-purple; petals 5 to 8 lines long, 
entire or slightly emarginate; stamens 
purple, in a single row, with filaments 
dilated at base; style exceeding the 
stamens, hairy at base, at first recurved; 
capsule 2 to 3 in. long.—Moist or boggy 
ground, especially in fire-swept areas: 
Sierra Nevada and s. to the Cuvamaca 
Mts., 2000 to 6600 ft.; North Coast 
Kanges, 50 to 3000 ft.; n. N. Am.; Eur. 

2. E. latifolium L. Stems few, stout, 
commonly branched, % to 2 ft. high, 
erect or ascending from a short caudex, 
puberulent above; leaves lanceolate to 
elliptic-ovate, rather coriaceous, glau¬ 
cous and veinless on both surfaces, 
entire, sessile or nearly so, % to 2 in. 
long; racemes short, few-flowered, very 
leafy; petals purple, 6 to 10 lines long; 
style much shorter than the stamens; 
stigma-lobes oblong; capsules 2 to 3 in. 
long.—Wet ground, subalpine (8000 to 
9000 ft.), e. side Sierra Nevada in 
Mono Co.; Sonora Pass; Lundy; rare in 
Cal.; Alas, to Quebec and Col. 
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3. E. obcordatum Gray. Rose Epilobium. Stems simple, decumbent, sev¬ 
eral from the slightly soft-woody base, 2 to 6 in. long; herbage glabrous 
and frequently glaucous; leaves ovate, obscurely denticulate, 5 to 9 lines 
long, crowded or approximate, sessile or on very short winged petioles; 
flowers 1 to 4 in the axils of the scarcely reduced upper leaves; petals 
bright rose-purple, roundish-obovate, obcordately 2-lobed, 6 to 10 lines long; 
anthers yellow, on purplish filaments; style purplish; capsules 1 to 1% in, 
long, comparatively few-seeded.—Alpine or subalpine slopes, 8000 to 13,000 
ft.: Sierra Nevada from Tulare Co. to Nevada Co. and n. to Siskiyou and 
Modoc Cos.; e. to Nev. Yar. puberulum Jepson n. var. Stems and some¬ 
times the leaves minutely puberulent.—Range of the species (Silver Pass, 
Fresno Co., A. L. Grant 1534, type). 

4. E. nivium Bdg. Stems erect, tufted on a shortly branched woody 
caudex, 5 to 10 in. high; herbage finely short-villous; leaves elliptic to 
linear or lanceolate, coriaceous and not at all veiny, entire, a subulate brown 
gland at apex, 3 to 7 lines long, narrowed to a short petiole; raceme few- 
flowered, the subtending leaves much reduced; calyx-tube 2^o to 3Yj lines 
long; petals violet-purple, notched at the apex, 3 to 5 lines long; stigma 
4-notched; capsule stoutish, 5 to 6 lines long.—Shaly slopes, high montane, 
7000 to 8000 ft., inner North Coast Range: Snow Mt.; St. John’s Peak; 
South Yollo Bolly. 

5. E. glaberrimum Barbey. Stems slender, erect, unbranched or occa¬ 
sionally with a few short strict laterals, (% or) 1 to 3 ft. high, arising from 
branching scaly rootstocks; herbage pallid, glabrous, very glaucous; leaves 
oblong-lanceolate to linear, entire or essentially so, 1 to 21/o in. long, mostly 
rather closely ascending, sessile or the lowermost very short-petiolate; petals 
pale lavender or nearly white, 2 to 4 lines long.—Springy ground in the mts., 
3000 to 10,000 ft., throughout Cal.; n. to Wash, and Ida., e. to western Nev. 
Var. fastigiatum (Nutt.) Trel. Stems 8 to 12 in. high; leaves broader and 
tending to be shorter.—High montane, Tulare Co. 

6. E. anagallidifolium Lam. Stems simple, erect or decumbent at base, 
2y2 to 6 in. high, producing stolons at base; herbage glabrous or the stems 
with pubescent lines; leaves elliptic or oblong to narrow-ovate, obtuse, entire, 
2 to 5 lines long, contracted to a short but distinct petiole; racemes nodding 
at first; petals lilac or purple, 1 to 1Yj lines long; racemes maturing 1 to 4 
capsules.—High montane, 9000 to 10,400 ft.: Farewell Gap and Mt. Silliman 
in Tulare Co.; Eagle Peak, Warner Mts.; e. to Col., n. to arctic Am.; Eur., 
Asia. 

7. E. alpinum L. Stems slender, erect, simple but several to many from 
the rootstock, 4 to 12 in. high, stoloniferous; herbage glabrous; leaves elliptic 
or oblong-ovate, mostly obtuse, entire or obscurely denticulate, very thin, 
bright green and glabrous, % to 1 M> in. long, narrowed to a petiole 1 to 2 
lines long, somewhat spreading; petals white or pinkish, 1% to 2% lines 
long; racemes maturing 1 to 6 (or 9) capsules.—Wet ground, 6000 to 8300 
ft.: Sierra Nevada from Tulare Co. to Siskiyou Co.; n. to Alas.; circumpolar. 

8. E. oregonense Hausskn. Stems simple, slender, erect, 3 to 6 (or 9) in. 
high, stoloniferous, the leaves more or less crowded below, reduced and sparse 
above; herbage glabrous; leaves linear to oblong or ovate-oblong, usually 
obtuse, sessile with a more or less rounded base, usually entire or rarely 
obscurely denticulate, 3 to 8 lines long; petals cream-color or pink, deeply 
emarginate, 2 to 3V2 lines long; racemes maturing usually 1 to 4 capsules.— 
Boggy ground in the higher mts., 5300 to 8000 ft.: San Jacinto Mts.; Yo- 
semite region; Yollo Bolly Mts.; Ore. to B. C. 

9. E. watsonii Barbey. Stems rather stout, erect, simple below though 
more or less branched above, usually reddish, shortly pilose-pubescent and 
sometimes glandular above, 2 to 4 ft. high, producing in the late fall rosettes 
of foliage leaves that are sessile at the base of the stem or on short scaly 
shoots; leaves prevailingly opposite, oblong-lanceolate to narrowly ovate, 
serrulate, the base round with a short petiole or subsessile, commonly about 
2 (1 to 3) in. long; racemes very floriferous, leafy, elongate; petals red- 
purple or paler, deeply emarginate, 3 to 5 lines long.—Sonoma Co. coast 
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656. Epilobium watsonii var. franciscanum 
Jepson; a, ii. branchlet x % ; b, seed 

with coma x 2 V2 . 

Var. franciscAnum Jepson n. comb. 
Fig. 656. Herbage glabrate; inflores¬ 
cence densely compact or loose.— 
Low or moist ground near the coast, 
Monterey Co. to Humboldt Co. (E. 
franciscanum Barbey.) 

10. E. californicum Hausskn. Stem 
slender, not colored, 2 to 4 ft. high, 
remotely leafy; herbage glabrous or 
whitish-pubescent a b ov e ; leaves 
lanceolate or oblong-lanceolate, den¬ 
ticulate, 1 to 3 in. long, short- 
petioled or subsessile, passing into 
the small floral ones; flowers small; 
petals white, 1 to 1% lines long; 
capsule slender, nearly glabrous, 
short-pediceled. — Springs and low 
ground, Coast Ranges, Great Valley, 
Sierra Nevada foothills. Var. 
exaltatum Jepson n. comb. Stems 
slender; flowers large, the petals be¬ 
coming 4 to 5 lines long. — Sierra 
Nevada, 3800 to 7000 ft., n. to Siski¬ 
you Co., thence s. to n. Humboldt Co. 
at 2500 ft. (E. exaltatum Drew.) 
Var. Occident ale Jepson n. comb. 
Pubescence more or less glandular, 
especially on the branches. — Wet 
ground, valleys and mountains, mid¬ 
dle and n. Cal. (E. adenocaulon var. 
occidentale Trek) Var. parIshii Jep¬ 

son n. comb. Buds white-tomentose.—Valleys of coastal S. Cal. and adjacent 
canons. (E. parishii Trel.) Var. holoserIceum Jepson n. comb. Canescent 
throughout with a dense short pubescence.—Moist ground, lower valleys, 
San Diego to Butte Co. Intergrading completely with the species. (E. holo- 
sericeum Trel.) 

11. E. brevistylum Barbey. Stems erect, simple or usually at most with 
one or two inconspicuous laterals above, 1 to 1% or occasionally 2y2 ft. 
high; rootstocks producing globose or ovoid winter buds, the scales of 
which are thick and fleshy and which frequently persist as a series of 
cotyledon-like scales at the base of the stem developing from the bud; 
herbage glabrous, rarely finely pubescent; leaves narrow-ovate to oblong- 
or linear-lanceolate, finely denticulate, sessile, base rounded, ascending or 
suberect, 1 to 2% in. long; petals purplish or white, emarginate, 1% to 2% 
lines long.—Wet ground in the pine belt, 5000 to 8500 ft., throughout Cal.; 
n. to Wash., e. to Col. In foliage much suggesting a low simple-stemmed 
form of the E. watsonii group but differing widely from it in its innovations. 
Var. ursinum Jepson n. comb. Leaves more pronouncedly lanceolate, more 
remotely and distinctly serrate.—With the species. (E. ursinum Parish.) 
Var. pringleanum Jepson n. comb. Low, about 4 to 6 in. high; leaves linear- 
oblong or linear-lanceolate, entire or inconspicuously denticulate, usually 
4 to 6 times as long as wide, sessile, marked by a dense short dull-colored 
pubescence.—Wet soil, Sierra Nevada from Tulare Co. to Siskiyou Co.; n. 
to Wash. Apparently not common. (E. pringleanum Hausskn.) Var. tenue 

Jepson n. comb. Like the last variety but the herbage glabrous or glabrate. 
—Little Yosemite; Donner Pass. (E. delicatum Trel. var. tenue Trel.) 

12. E. minutum Lindl. Stems simple or subsimple and erect, or with many 
ascending opposite branches, 2 to 14 in. high; herbage puberulent; leaves 
lanceolate or oblanceolate, thickish, rather remote, entire or remotely den¬ 
ticulate, 4 to 10 lines long, tapering to a distinct petiole; flowers distrib¬ 
uted along the stem in the axils of the reduced leaves; calyx-tube less 
than line long; petals rose-color or white, emarginate, 1 to 2y2 lines 
long; capsule arcuate, short-pediceled or even sessile.-—Drv or rocky 
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slopes, often in chaparral, 100 to 
4500 ft.: Mariposa Co. to Modoc 
Co.; San Benito Co. to Siskiyou 
Co.; n. to B. C. Var. biolettii 

Greene. Plants 12 to 16 in. high, 
of strict growth; flowers minute, 
the petals % to % line long.— 
Coast Ranges from Santa Clara 
Co. to Humboldt Co.; Calaveras 
Co. 

13. E. paniculatum Nutt. Fig. 
657. Stem simple below, panicu- 
lately branched above, l1/^ to 3 
or even 6 ft. high; herbage gla- 
b r o u s throughout, sometimes 
glandular-puberulent on the in¬ 
florescence; leaves lanceolate to 
linear, mostly alternate, with 
smaller ones fascicled in the 
axils, sharply but minutely den¬ 
ticulate, mostly veined, 1% to 2^4 
in. long, usually early deciduous; 
flowers many to numerous, race¬ 
mose on the filiform nearly leaf¬ 
less branches of the panicle, the 
bracts almost subulate; petals 
deeply 2-cleft into linear-oblong 
lobes, rotate-spreading, rose- 

puiple, 3 to 5 lines long; capsule 057. Epilobium paniculatum Nutt.; a, fl. branch- 
pediceled, 10 to 12 lines long, iet x % ; b, style x 2y2 ; c, seed x 2. 

sharply 4-angled and acumi- 
nately beaked.—Open dry ground everywhere, 10 to 5500 ft., throughout Cal.; 
n. to B. C., e. to Col. and Ariz. Var. jucundum Trel. Flowers large, the 

petals 5 to 8 lines long.—Humboldt Co. to 
Siskiyou Co.; n. to Wash. 

5. BOISDUVALIA Spach 

Erect annuals with alternate leaves. 
Flowers small or minute, in leafy spikes 
or axillary along the branches. Calyx- 
tube (above the ovary) short, obconic, 
the lobes erect. Petals 4, obovate, sessile, 
2-lobed, purple to white. Stamens 8, 
those opposite the petals shorter; anthers 
basifixed. Capsule 4-celled, 4-valved, 
sessile. (Jean-Alphonse Boisduval, French 
naturalist and physician, author of Flora 
Francaise.) 

Q Capsule terete, membranous. 
Capsule septifragal, the septa wholly per¬ 

sistent on the placental axis, which 
is thus 4-winged. .1. B. densiflora. 

Capsule loculicidal, the septa adherent to 
the valves in dehiscence. 

Floral leaves ovate or oblong. 
2. B. glabella. 

Floral leaves linear.3. B. strict a. 
Capsule 4-sided, coriaceous; dehiscence unknown. 

4. B. cleistogama. 

1. B. densiflora (Lindl.) Wats. Fig. 
658. Stem erect, 1 to 5 ft. high, branched 
above; leaves lanceolate, 2 in. long, the 

,TT x . floral ovate, acute, about 3 to 6 lines long; 
*• inflorescence spicate, commonly elon- 

capsule x 2%. gated; petals about 2 lines long, about 

658 
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twice as long as the lobes of the calyx, and exceeding the subtending leaves; 
capsule 2 lines long, dehiscent; seeds ovate or triangular-ovate.-—Low 
ground, where water stood in spring pools, 10 to 4000 ft.: San Bernardino 
Mts.; Coast Banges; Great Valley; Sierra Nevada foothills; n. to Wash., 
e. to Nev. June-Sept. Var. imbricata Greene. Bracts densely imbricated, 
concealing the capsules; spikes commonly very long and virgate.—Santa 
Cruz; Marin Co.; Vaca Valley. Var. Montana Jepson. Short lateral spike- 
lets numerous below the short terminal spike, each spikelet subtended by a 
narrowly lanceolate bract B/2 to 2 in. long.—Howell Mt. Var. bipartita 

Jepson. Herbage pale, villous; petals white, parted into 2 unequal lobes.— 
N. end Mt. Hamilton Bange. 

2. B. glabella Walp. Stem commonly branched from the base, 5 to 9 in. 
high; herbage glabrous or nearly, the foliage bright green; leaves lanceolate 
to ovate, 5 to 7 lines long; petals 2 lines long, purple; stamens opposite the 
sepals U/2 lines long, the alternate ones shorter (sometimes with nearly 
sessile anthers); capsule almost straight, pointed at apex, 3 lines long; seeds 
fusiform, about 60.—N. Cal. (Modoc and Siskiyou Cos.); n. to Wash. Var. 
campestris Jepson. Herbage more or less pubescent; upper portion of 
branches densely imbricated with leaves, in fruiting stage concealing the 
capsules.—Beds of former vernal pools in valleys, 20 to 500 ft.: coastal S. 
Cal.; Great Valley. May-June. 

3. B. stricta (Gray) Greene. Stems simple or often diffusely branched 
from the base, frequently flowering from the very base, 5 to 13 in. high, 
pilose-pubescent or somewhat canescent; branches often with sparse foliage, 
or the foliage strict; leaves linear, )4 to 1% in. long; petals 1 line long, 
violet; capsule slender, attenuate, arcuate-recurved, 6 to 7 lines long, not 
promptly dehiscent.—Moist spots in the valleys or hill flats, 50 to 2000 ft.: 
Coast Banges from Monterey Co. to Mendocino and Lake Cos.; Sacramento 
Valley; s. Sierra Nevada. June. 

4. B. cleistogama Curran. Stem commonly with stout rigid whitish 
branches or rarely simple, 4 to 8 in. high; herbage pilose-pubescent, some¬ 
what glandular, glaucescent; leaves linear or lanceolate, 1 to 1)4 in. long, 
remotely denticulate; flowers axillary along the branches, the earliest fertil¬ 
ized in the bud and never expanding, the later light pink; petals 2 lines 
long, bifid; capsule 4-sided, sharply angled, sharply pointed, the septal lines 
on each side distinct, 5 lines long, hard coriaceous, very tardily dehiscent, if 
ever.—Beds of former vernal pools, 20 to 500 ft.: Great Valley. May. 

6. CLABKIA Pursh 

Annuals with brittle stems and alternate leaves. Flowers showy, in ter¬ 
minal racemes (nodding in the bud). Calyx-tube above the ovary short and 
obconic, or long and slender, its lobes reflexed in flower, or remaining united 
and turned to one side. Petals 4, purple or rose-color, with claws, the limb 
entire or lobed, wiclespreading. Stamens 8, those opposite the petals short 
or rudimentary. Ovary 4-celled; style elongated, the stigma with 4 broad 
lobes. Capsule linear, or attenuate above, straight or somewhat curved, 
coriaceous, with very smooth sides, somewhat 4-angled, 4-valved. Seeds 
numerous, angled or margined.—The lower leaves in this and in the two 
succeeding genera often disappear very early. (Captain Clark of the Lewis 
& Clark party, first expedition across the Bocky Mts. to the Pacific, 1806.) 

Stamens 8; calyx-tube short, obconical. 
Petals entire. 

Claw very short, much shorter than limb of petal. 
Filaments without scales; claw slender, not toothed.1. C. modesta. 
Filaments with whitish hairy scales at base, those alternate the petals with 

longer scales; claw broad, often toothed.2. C. rhomboidea. 
Claw about as long as limb of petal, not toothed.3. G. elegans. 

Petals lobed. 
Petals 2-lobed with a subulate tooth in the sinus; claw short, not toothed. 

4. G. xantiana. 
Petals 3-lobed; claw long, a tooth on each side at the middle.5. C. pulchella. 

Stamens 4; calyx-tube elongated, filiform; petals 3-lobed. 
Petals 3-lobed, the lobes nearly equal.6. C. concinna. 
Petals fan-shaped and obcordate, a linear or spatulate lobe proceeding from the deep 

sinus and exceeding in length the lateral lobes, which are several times 
larger.7. C. breweri. 
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1. C. modesta Jepson n. sp. Stems slender, simple or strictly branched 
above, 13 to 15 in. high; herbage glabrous or the stems minutely puberulent; 
leaves linear-lanceolate, 9 to 11 lines long; racemes few-flowered; petals pink, 
oblong, very acute, 4 lines long, narrowed at base to a short but slender and 
distinct claw.—San Carlos Range (Waltham Creek, Jepson 2690, type). This 
is the most primitive species yet made known in Clarkia 
and forms a connecting link with Godetia. 

2. C. rhomboidea Dough Fig. 659. Stem erect, 1 to 3 
ft. high, simple or branching; herbage finely puberulent; 
leaves oblong to ovate, entire, % to 2 in. long, on 
petioles y2 in. long, more or less; calyx-tube above ovary 
iy2 lines long; calyx-lobes narrowly linear, carinate; 
petals rose-purple, often purple-dotted toward the base, 
rhomboidal, 3 to 5 lines long, the limb with a short 
broad often toothed claw; filaments with whitish hairy 
scales at base, those alternating with the petals with 
longer scales; capsule sessile or very shortly pediceled, commonly somewhat 
curved, appressed-puberulent, 1 in. long.—Canon sides, often where there 
is sliding surface soil, 3000 to 7000 ft.: mts. of S. Cal.; Coast Ranges; Sierra 
Nevada; n. to Wash., e. to Nev. 

659. C. rhomboidea 
Dougl.; fl. x 1. 

3. C. elegans Dougl. Fig. 660. Stem erect, simple or branching, 1 to 3 
ft. high; herbage glabrous, glaucous, often reddish; leaves ovate to oblong- 
ovate, entire or sometimes repand-denticulate, 1 to 1% in. long, sliort- 

petioled; calyx-lobes broadly linear, 
plane; petals often spreading laterally 
in pairs, about 8 lines long, the limb 
about equaling the narrow entire claw; 
filaments with a reddish densely hairy 
scale at base, most developed opposite 
the short stamens; anthers of long sta¬ 
mens bright crimson, 3 lines long; 
anthers of short stamens commonly 
white; capsule usually curved, sessile, 7 
to 12 lines long, hirsute with spreading 
hairs. — Canon sides and chaparral 
slopes, 200 to 3000 ft.: Mendocino Co. 
to mts. of S. Cal.; Sierra Nevada foot¬ 
hills. 

4. C. xantiana Gray. Stem 1 to 2*4 
ft. high; herbage glabrous, glaucous; 
petals 2-lobed, with a subulate lobe in 
the sinus; capsule slender, rather strict 
and nearly straight, puberulent, 10 to 11 
lines long.—Region of Fort Tejon. 

5. C. pulchella Pursh. Stems simple 
or rather strictly branched, 6 to 13 in. 
high; leaves linear- to filiform-lance¬ 
olate, % to 1% in. long; petals pink, 
3-lobed, 5 to 10 lines long, the claw 
about half as long as the blade and 

. -p. . v bearing a tooth at the middle on each 
660. Clarkia elegans Dougl. a, fl. stem x . , , ... . . 

%; b, c, stamens x 2; d, capsule x 1. Side; long stamens with a scale on each 
side at base, the short stamens with 

rudimentary anthers.—Plumas Co. (acc. Fl. Fr. 223, but needs confirmation); 
ne. Ore. to B. C. and Mont. June-July. 

6. C. concinna (F. & M.) Greene. Red Ribbons. Fig. 661. Stems simple 
below or diffusely much branched from the base, y2 to 2 ft. high; herbage 
nearly glabrous; leaves ovate-oblong to oblong, % to 1 y2 in. long; calyx-tube 
above ovary 8 lines long; calyx-lobe3 crimson, linear-lanceolate, 9 lines 
long, abruptly recurved from the middle; petals rose-purple, 7 to 12 lines 
long, cuneate-obovate, 3-lobed, 3 upper petals are commonly approximate 
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and ascending, the lower one opposite 
these and declined, thus making a co¬ 
rolla which is physiologically irregular 
and as if 2-lipped; filaments not at all 
or scarcely dilated at base or apex, 
the anthers recurved after dehiscence 
and sparsely short-ciliate; capsule 
sessile, nearly straight, % to 1 in. 
long; seeds short subcylindric, pointed 
at one end, the other end oblique and 
margined with a dense row of short 
teeth. — Wooded districts, especially 
on hillslopes where the surface soil is 
loose or sliding, 50 to 2000 ft.: Coast 
Ranges from Humboldt and Colusa 
Cos. to Santa Barbara Co. May-June. 
The common name received from Julia 
Harbison. 

7. C. breweri (Gray) Greene. Fairy 

Fans. Stems with few and spreading 
branches, 5 to 9 in. high; calyx-tube 
above ovary 1 to 1% in. long; petals 
luminous pink, fan-shaped and obcor- 
date, about 1 in. long, the rather deep 
sinus with a linear or spatulate lobe 
proceeding from it which surpasses the 
large lateral lobes; filaments clavate- 

661xC^.a»nthCiT6?”eMi>i^ x'lStem ?.r globose-dilated at apex; anthers 
linear, brick-red, 3 lines long, con¬ 

spicuously ciliate; style much longer than the stamens; stigmas white; cap¬ 
sule stout, sessile, straight, 1% in. long; seeds as in no. 6.—Loose shale slopes, 
2000 to 3000 ft.: Mayacamas Range; e. side Santa Cruz Mts.; Mt. Hamilton 
Range; San Carlos Range. (Eucharidium breweri Gray.) 

7. GODETIA Spach 

Mostly erect annuals with narrow shortly petioled or sessile alternate 
leaves. Flowers showy, red, purple, cream-color or nearly white, opening 
during the day, disposed in leafy racemes or spikes, the inflorescence some¬ 
times reduced to but few flowers or a single one. Calyx often colored, its 
lobes reflexed in anthesis, or united and turned to one side; calyx-tube 
obconic or funnelform. Petals 4, commonly broad and entire, sometimes 
notched or 2-lobed. Stamens 8, those opposite the petals shorter; anthers 
basifixed. Capsule linear, rarely ovate, 4-sided or terete, often longitudi¬ 
nally ribbed, 4-celled, 4-valved. Seeds in 1 or 2 rows. (C. H. Godet, 1797- 
1879, author of Flora de Jura.) 

A. Flowers loosely spicate; capsule commonly terete, sometimes ribbed (see nos. 11 and 12) 

Buds nodding; calyx-lobes remaining united and turned to one side under the open flower 
Sierra Nevada species; stigmas distinct. 

Petals 2-lobed.1. G. biloba 
Petals not lobed. 

Calyx-tube without annular process. 
Capsule sessile or subsessile, not at all or scarcely beaked; style no 

longer than stamens.2. G. dudleyana 
Capsule long-pediceled and long-beaked; style much longer than sta¬ 

mens.3. G. arcuata 
Calyx-tube with an annular swelling at summit of ovary.4. G. hansenii. 

Coast Range species; stigmas partly united so as to form a saucer-shaped or shallowh 
cup-shaped base. 

Ovary often curved before anthesis; inflorescence usually very loose; capsule 
typically with flat sides.5. G. bottae. 

Ovary straight and deflexed before anthesis; flowers in a closer spike. 
6. G. deflexa. 

Buds erect. 
Tube of calyx long (214 to 514 lines). 

Calyx-lobes remaining united and turned to one side under the flower. 
Flowers loosely spicate-paniculate; capsule shortly attenuate at apex. 

7. G. amoena- 

I 
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Flowers spicate on short slender branchlets of the single main stem; capsule 
thick, blunt at apex.8. G. blasdalei. 

Calyx-lobes commonly distinct and closely reflexed. 
Erect; capsules straight or nearly so; Sierra Nevada.9. G. viminea. 
Diffuse; capsules curving; Coast Ranges.10. G. parviflora. 

Tube of calyx short (1 to IV2 lines long). 
Calyx-lobes commonly distinct and closely reflexed. 

Capsule long and slender, not strongly ribbed; spikes usually long and flow¬ 
ers scattered.11. G. quadrivulnera. 

Capsule short and thick, strongly ribbed; spikes short or at least not loose. . 
12. G. goddardii. 

Calyx-lobes united and turned to one side under the open flower; capsule pedi¬ 
cellate.13. G. epilobioides. 

B. Flowers in dense clusters; capsule 8-ribbed (the ribs on the lateral faces sometimes 
indistinct), more or less 4-sided. 

Petals 5 to 11 lines long; mostly interior. 
Stems regularly leafy. 

Ovary hairy; petals pale crimson with a dark blotch at apex, 5 to 11 lines long. . 
14. G. purpurea. 

Ovary glabrous; petals rose-red, without blotch, 6 Vz lines long. ..15. G. arnottii. 
Stem interruptedly leafy; petals purplish with a spot toward summit, 5 lines long. . . 

16. G. sparsifolia. 
Petals large, IV2 to 1% in. long; north coast.17. G. grandiflora. 

1. G. biloba (Dur.) Wats. Stem simple or branching, 1 to 2 ft. high; 
leaves oblong-lanceolate or linear, ^ to 2 in. long, entire or remotely den¬ 
ticulate, the lower on long slender petioles; buds nodding, narrowly ovate, 
commonly abruptly tipped with a slender point; calyx-lobes united and 
turned to one side in anthesis, purplish brown, the tips not free in the bud; 
calyx-tube with a dense ring of short white hairs at the mouth; petals 
broadly cuneate, emarginate or with a deep v-shaped notch at apex, 5 to 11 
lines long; capsule 4-sided, wTeakly 8-ribbed, 5 to 7 (11) lines long, on 
pedicels % to 1 line long.—Hillslopes, 25 to 2300 ft.: Sierra Nevada foot¬ 
hills from Butte Co. to Mariposa Co.; Contra Costa Co. from Mt. Diablo to 
Crockett. June-July. 

2. G. dudleyana Abrams. Stem slender, simple or with rather strict 
branches above the middle, less commonly from the base, % to 2% ft. high; 
herbage puberulent or the older parts glabrous; leaves filiform to oblong, 
entire or remotely denticulate, % to 2% in. long, petioled or sessile; con- 
duplicate upper leaves few or none; buds slender, ovate, often abruptly 
attenuate near apex, nodding, the tips of the calyx-lobes not free; calyx 
purple to lavender, its lobes turned to one side in anthesis; petals pink- 
crimson with crimson dots in center, 6 to 13 lines long; stamens as long as 
the style; filaments all or only those of the short stamens purple; anthers 
yellow; style purplish; capsule slender, sessile or nearly so, 2-ribbed on each 
face, 6 to 10% lines long.—Barren hills or open chaparral, 1800 to 6000 ft.: 
Sierra Nevada foothills from Tuolumne Co. to Tulare Co.; s. to the San 
Gabriel Mts. and San Bernardino Mts. June-July. Var. brandegeae Jepson 
11. comb. Petals broad (mostly 5 to 10 lines), shallowly notched.—Sweet¬ 
water Creek, Eldorado Co. (f. brandegeae Jepson.) 

3. G. arcuata (Kell.) Jepson. Kellogg Godetia. Stem slender, sparingly 
branched, more or less falsely dichotomous on account of the repeated 
divergence of axis and branch, 7 to 20 in. high; leaves linear, entire, 
obtusish, 1% to 2 in. long, the fascicled and upper leaves narrow (% to 
1 line broad), commonly conduplicate and appearing much narrower, more 
or less arcuate-curving, with long slender acute tips, 2 to 2% in. long; 
flower buds large, ovate, acute; calyx-tube 2 to 3 lines long, often purple 
inside, the lobes remaining united and turned to one side; petals fanshaped, 
lilac, 10 to 15 lines long, usually retuse at the more or less truncate apex; 
style much longer, often twice longer than stamens; anthers yellow; ovary 
hispidulose with short spreading hairs; capsule 8-ribbed, the ribs separated 
by broad sharply defined channels, those opposite the partitions broader, 
about 12 lines long, with a beak 2% to 3 lines long, the pedicels 2% to 5 
lines long; seeds sharply pointed at one end, the other end obliquely flat¬ 
tened and with a thin margin.—Foothills, 1000 to 2000 ft., Eldorado Co. to 
Mariposa Co. 
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4. G. hansenii Jepson. Stem very slender, sparingly branched, 4 to 10 in. 
high; herbage puberulent or the stem glabrous; leaves narrowly linear (x/2 

to 1 line broad), acute or long acuminate, entire and sparsely or obscurely 
denticulate, 1 to 1% in. long, subsessile or shortly petioled; buds at an early 
stage nodding but soon erect, the calyx-tips not free; flowers few, scattered 
in the upper axils; sepals in anthesis remaining united and turned to one 
side; calyx-tube narrowly vase-shaped, 3 to 3)4 lines long, with a distinct 
annular swelling at summit of the ovary; ovary apparently glabrous, but 
sparingly covered with minute short spreading gland-tipped hairs, inversely 
clavate; stamens about half the length of the petals; style nearly as long as 
petals; stigmas whitish; capsules about 10 lines long including the marked 
beak (1 to 3 lines long); lateral faces of capsule with a very shallow furrow 
sloping to center, the other faces with 2 or 3 filiform ridges; pedicels 1 to 
3y2 lines long.—Amador Co., 5000 ft. 

5. G. bottae Spach. Stem slender, erect, simple or more commonly branch¬ 
ing at or from the base, 1 to 3)4 ft- high; leaves linear or lanceolate, or the 
lower oblong, remotely denticulate, % to 2)4 in. long, petioled or sessile; 
flowers axillary but falsely terminal through usurpation, the growing cap¬ 
sules thrusting the shoot to one side so that the latter seems proliferous; 
buds nodding, slender ovate, abruptly tipped with a slender short point; 
calyx-tube very short, 1 to 1% lines long; calyx-limb turned to one side with 
the lobes united in anthesis, commonly crimson-tinted; petals pink or light 
crimson, 8 to 13 lines long; stamens equaling the style; stigma deeply parted 
into 4 oblong or elliptic lobes but united at base so as to form a swollen 
somewhat cup-shaped apex to the style; capsules scattered, rather distinctly 
4-sided with the plane sides not at all ribbed or obscurely so, % line broad, 
11 to 16 lines long, on pedicels )4 to 1)4 in. long; seeds all over minutely 
granulate.—Hill and chaparral slopes, 50 to 1500 ft.: San Gabriel Mts.; Santa 
Monica Mts.; n. to Monterey Co. May-June. Var. usitata Jepson. Stigma 
short-oblong or quadrate; capsule commonly sessile or nearly so, thick, rather 
obviously 8-ribbed.—Valleys, coastal S. Cal. Var. cyMndrica Jepson. Nearly 
or quite simple, 7 to 15 in. high, few-flowered; leaves narrowly linear or 

subfiliform, )4 to )4 line broad; calyx 
indigo-purple, its tube wTith a ring of 
white hairs at mouth; petals 9 to 11 
lines long, lilac-purple, or paler with 
a sprinkling of dark dots, at base with 
a dark purple band; anthers some¬ 
times purple-dotted; capsules slender 
(scarcely more than )4 line broad), 
teretish, not costate, as much as 1)4 in. 
long, sessile (or sometimes with a 
pedicel 3)4 lines long). — Mountain 
slopes, 1000 to 4000 ft., surrounding the 
upper San Joaquin Valley from Squaw 
Valley, Fresno Co., to Ft. Tejon, thence 
n. to Alcalde and w. to San Luis Obispo 
Co. 

6. G. deflexa Jepson. Similar to no. 
5; stem stout; calyx-buds large (7 lines 
long), borne on abruptly deflexed sessile 
ovaries; stigma peltate or somewhat 
saucer-shaped, undulately 4-lobed. — 
Sandy plains, Los Angeles. 

7. G.amoena (Lehm.) Lilja. Summer’s 

Darling. Fig. 662. Stem erect, simple or 
more commonly branching, 1 to 3 ft. 
high; leaves linear to lanceolate, nar¬ 
rowed at base to a petiole or sessile, )4 
to 2 in. long (or with smaller ones fas¬ 
cicled in the axils), the uppermost half- 
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rarely drooping; calyx-lobes united and turned to one side in anthesis but 
usually distinct at base, less commonly wholly distinct, 6 to 11 lines long, their 
tips not free in the bud; petals lilac-crimson or red-pink, often with a darker 
central splotch and base,abruptly narrowed to a short claw,7 to 11 lines long; 
stigmas yellow, linear, 1% to 3 lines long; ovary canescent; capsule teretish, 
not ribbed, tapering very slightly to each end, 1 to 1% in. long, sessile or 
on pedicels to 3 lines long.—Dry hills, bushy or wooded slopes, 100 to 1500 
ft.: near the coast from Monterey Co. to Del Norte Co.; n. to B. C. July- 
Aug. It is prized in cultivation and is also called Farewell to Spring, but 
both the common names are invented by some poet or other as Herodotus 
would say. The species is plastic. Var. concolor Jepson. Simple, 8 to 12 in. 
high; leaves narrowly linear; sepals united and turned to one side; petals 
5 to 71/2 lines long, uniform crimson.—Napa Bange. Var. pygmaea Jepson. 
Very slender, unbranched, 4 to 11 in. high, all the parts small; petals crenu- 
late, often abruptly acute, 2% to 5 lines long, usually with central blotch.— 
Conn Valley, Napa Bange. Var. albicaulis Jepson. Stems white shining, 
simple or strictly branched, 20 in. high; leaves narrow; petals 1% to 1% 
in. long; capsules about 1% in. long, with a beak usually 5 lines long.— 
Butte Co. plains. Var. huntiana Jepson n. comb. Diffuse, widely branching, 
1 to 2% ft. high; flowers small; petals crimson with a mostly 3-forked blotch 
in the center, 5 to 7 lines long.—Blue Lakes, (f. huntiana Jepson.) Var. 
li'ndleyi Jepson. Spotted Blush. Petals 10 to 17% lines long, almost uni¬ 
formly with a large central blotch.—Along or toward the coast, Humboldt 
Co.; n. to B. C. 

8. G. blasdalei Jepson. Stem erect, often stout, simple or with slender 
short strict branches, 2 to 3 ft. high, soon leafless except above; leaves ob¬ 
long to linear-lanceolate, acute, 1% to 1% in. long; herbage puberulent; 
flowrers essentially like those of the large-flowered form of G. amoena, but 
petals notched at apex or even deeply bilobed; ovary thick below middle, 
tapering to base, and also to apex something like a rifle cartridge; capsule 
canescent, thick, terete, rather short (6 to 8 lines long), on pedicels % to 
2 in. long.—E. shore of San Francisco Bay. 

9. G. viminea Spach. Stems whitish and shining or sometimes reddish 
above, strictly erect and simple or with simple suberect branches, 1 to 3 ft. 
high; herbage finely pubescent, the older parts of the stem glabreseent; 
leaves linear to lanceolate, entire, narrowed at base to a short petiole or 
the upper sessile and commonly conduplicate, % to 2 in. long; buds erect; 
calyx-tube broadly vase-shaped or narrowly campanulate, whitish mem¬ 
branous, 3 to 5% lines long; calyx-lobes lanceolate, acuminate, distinct, 
primly reflexed, their tips free in the bud; petals purplish or crimson, with 
a large purple splotch in center or at apex, and often yellow at base, 6 to 12 
lines long; stamens about % the length of the petals or less; anthers white, 
longer than the filaments; style as long as or longer than the stamens; 
stigmas purple, hispidulose; capsule 4-sided with 2 ribs on each side, or 
those of the lateral faces obscure or wanting, puberulent, sessile or rarely 
with a pedicel % line long; seed very short, weakly margined.—Dry hill- 
slopes, 1300 to 5000 ft.: Sierra Nevada foothills from Kern Co. to Calaveras 
Co.; n. to Ore. May-July. Var. congd6nii Jepson. One to 1% ft. high; buds 
loosely pilose; calyx-tips slender and very distinct; petals yellow at base.— 
Hetch-Hetchy. Var. incerta Jepson. Very leafy, 7 to 15 in. high; petals 
deep crimson, 6 to 10 lines long; capsules abundant, 8-ribbed; stigmas oval. 
—Ybsemite Valley. Var. margaritae Jepson. Buds and flowers few and 
widely scattered on the very slender stems; calyx-tube very slender, 4% 
to 7 lines long, the segments more or less cohering in anthesis.—Margarita 
Valley, San Luis Obispo Co. 

10. G. parviflora Jepson. Stems usually diffusely branching from the base, 
% to 2% ft. long, the branches numerous and wiry; leaves narrowly lanceo¬ 
late or linear, 5 to 12 lines long, the lowest oblong or oblong-ovate; calyx 
in bud 4-sided and its tips free, the segments in anthesis commonly distinct; 
calyx-tube pinkish, long and slender (2% to 5 lines long), usually longer 
than the ovary and commonly swollen slightly at the summit of ovary; petals 
euneate-obovate, rose-red, 4 to 7% lines long, the stamens % their length; 
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style nearly or quite equaling the petals; stigmas purple, elliptic, somewhat 
united at base; capsules teretish, rather strongly curved, obscurely 2-ribbed 
on the sides, 4y2 to 9 lines long.—Monterey Co. June. 

11. G. quadrivulnera (Dougl.) Spach. Stem erect, simple or with simple 
branches from below the middle, % to 1% ft. high; herbage pubescent or 
puberulent; lowest leaves obovate or oblong, 5 to 11 lines long, the upper 
narrowly or broadly linear, the uppermost lanceolate and somewhat condupli- 
cate, % to 1% in. long; flowers discrete or remote; calyx-lobes usually distinct 
and reflexed (in the earliest flowers sometimes united and turned to one 
side); petals lilac or pale crimson, usually with a spot at the top, 2% to 5 
lines long; ovary canescent to densely villous; stigmas purple, short-oblong; 
capsule sharply 4-sided, the sides smooth or obscurely ribbed, often rather 
strongly beaked, % to 1 in. long, sessile.—Open hillsides, 300 to 4400 ft., 
throughout cismontane Cal.; n. to Ore. and Wash. The most common 
species; it is very variable in habit, pubescence, color of flowers, and rib¬ 
bing and length of capsules. May-June. The following varieties, which in 
some cases intergrade freely, give an idea of the range of variation. Var. 
apiculata Jepson. Pale, slender; buds strongly apiculate.—Howell Mt. Yar. 
vacensis Jepson. Stems slender, often branched at the base; flowers very 
remote; capsules slender, 1% in. long.—Yaca Mts. Var. davyi Jepson. Leaves 
all or mainly oblong and mostly obtuse, about 6 lines long; midrib of valves 
prominent, ribs none or 4.—Point Reyes. Var. flagellata Jepson n. comb. 
Simple or with few elongated very slender whip-like branches, 1% to 2 ft. 
high; flowers very remote.—Vaca Mts. (f. flagellata Jepson.) Var. hallii 

Jepson. Freely branching, 2 ft. high; petals ovate, with an abrupt short 
small point, light pink with a sharply defined deep purple or reddish wedge- 
shaped spot at apex; stigmas very short, subquadrate; ovary and capsule 
hairy; ribs filiform.—Box Springs Mt., Riverside. Var. setch^lliana Jepson 
n. comb. Branching from base; young parts very canescent; style longer than 
stamens; capsule short, densely short villous.—Santa Cruz Mts. (f. setchel- 
liana Jepson.) Var. rubrissima Jepson. Petals roundish ovate, 4y2 to 6^2 

lines long, uniformly deep reddish purple; ovaries canescent; capsules strigu- 
lose-pubescent.—Box Springs Mt., Riverside. 

12. G. goddardii Jepson. Stem simple or sparingly branched, 1 to 2Y3 ft. 
high, foliage and buds as in no. 11 but spikes not so lax; petals pink-crimson 
or purple-crimson, with or without dark crimson spot at apex, 2^4 to 6 lines 
long; calyx-lobes primly reflexed, in pairs or quite distinct; capsule sessile, 
almost glabrous or canescently puberulent, terete, 8-ribbed, and with 8 dis¬ 
tinct but small nerves which are median and at the sutural angles, 4 to 7 
lines long.—Dry open hills, Contra Costa Co. to Humboldt Co. June. Var. 
migueMta Jepson. Stem branching mainly above (sometimes simple); petals 
deep crimson; capsules pilose or pubescent, short (5 to 8 lines long) and 
thick (114 lines broad), strongly 2-ribbed on each side and strongly nerved 
at the angles, very shortly pediceled.—San Antonio River Valley, Monterey 
Co. Var. capitata Jepson n. comb. Stem about 20 in. high, with simple 
secondary branches from the base, 21/4: to 6 in. long; herbage puberulent; 
flowers in head-like bracteate clusters at end of branches; ovaries densely 
pilose.—Centreville, Fresno Co. (f. capitata Jepson.) 

13. G. epilobioides Wats. Stem slender, simple or nearly so, erect, 6 to 19 
in. high; herbage minutely puberulent; leaves oblong to linear, remotely 
and minutely toothed, 5 to 11 lines long; petioles 1 to 3 lines long, the 
uppermost leaves nearly sessile; buds nodding, the tip of the calyx-lobes not 
free; calyx-tube % line long; calyx-lobes united and turned to one side in 
anthesis; petals obovate, commonly cream-yellow, rarely lavender-pink and 
dotted on the lower half, 3 to 4% lines long; stamens about half the length 
of the petals; anthers nearly twice the length of the filaments; stigmas very 
slightly lobed, as if capitate; capsules 4-sided, with plane or flattish faces, 
or with the reddish or brown midnerve somewhat depressed, 10 to 12y2 lines 
long, pedicels 1 to 2% lines long, sometimes very short but always present.— 
Hills and valleys, 300 to 2000 ft.: coastal S. Cal.; n. to San Luis Obispo Co. 
May. 
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14. G. purpurea (Curtis) Don. Stems prevailingly simple and usually 
stoutish, y3 to 2 ft. high, the flowers capitately congested at the summit or 
disposed in the upper axils of the leafy stem, the single flowers sometimes 
replaced by a cluster of 2 to 4 and borne on very short branchlets; herbage 
minutely pubescent; leaves ovatish-oblong or oblong, obtusish or merely 
acute, the upper oblong-lanceolate or lanceolate, entire or remotely denticu¬ 
late, sessile or very shortly petioled, x/2 to 1% in. long; buds commonly pilose, 
their calyx-tips but slightly free; calyx-tube 2y2 to 3% lines long; petals 
broadly cuneate, truncatish and eroded at apex, 5 to 10 lines long, light 
crimson, usually with a wedge-shaped darker spot in middle at apex; stigmas 
oval, purple; ovary shaggy villous or canescent; capsule 4-sided, sessile, 
stoutish and mostly short, 5 to 7 (or 11) lines long, shaggy or merely pubes¬ 
cent, 8-ribbed; seeds faintly granulate on sides.—Dry open valleys: Sacra¬ 
mento and San Joaquin valleys; South Coast Ranges; coastal S. Cal. May. 
Var. elmeri Jepson. Flowers loosely spicate below the dense terminal cluster 
of young buds; petals broadly ovate, dark red in dried specimens, 7 lines 
long; capsule stout and rather short.—Santa Barbara. Var. procera Jepson. 
Slender, tall (1% to 2y2 ft. high), simple or with few short slender branch- 
lets; flowers small, the petals 2% to 3 lines long.—Berkeley. Var. lacunarum 

Jepson. Tall (1 *4 to 1% ft. high), freely branching, upper portions of the 
branches angled or compressed; flowers congested at the ends of the 
branches; petals 4 to 6% lines long.—Oakdale, San Joaquin Valley. 

15. G. amottii (T. & G.) Walp. Simple, 6 to 14 in. high, wholly glabrous; 
leaves thickish, rhomboidal-ovate to oblong or oblong-lanceolate, entire or 
sparingly denticulate, % to 1 x/2 in. long, subsessile; buds glabrous, their 
calyx-tips free; flowers congested in a terminal head; calyx-tube 1 x/2 lines 
long; petals rose-red, with whitish base, orbicular, entire, 6 lines long; stigma 
whitish or pale crimson; ovary deeply grooved, quite glabrous; capsule 
teretish, 8-ribbed, 6 lines long.—Sandy-clay plains, Sacramento Valley. 

16. G. sparsifolia Jepson. Stem simple or branching at the base, 11 in. 
high; flowers collected in a dense and leafy terminal cluster, the stem 
sparsely leafy below; leaves linear-oblong, acute, % to 1% in. long, sessile; 
herbage pubescent or pilose, the deeply grooved ovary densely hairy; sepals 
distinct, calyx-tube narrow, 1 y2 lines long; petals oblong-ovate, purplish 
with a spot towards summit, 5 lines long; stigma almost entire, purple; style 
as long as the long stamens, about half the length of the petals.—Lower San 
Joaquin Valley. 

17. G. grandiflora Lindl. Dwarfish, the stem stout, simple, or with short 
slender branches above the base, 8 to 12 in. high, very leafy; herbage mi¬ 
nutely strigulose; leaves oblong, tapering strongly to apex and to the short 
petiole at base, % to 1 y2 in. long; buds very large, 1% to 1% in. long, the 
calyx-tips not free; flowers in a short spike or dense cluster of short sub¬ 
terminal branchlets; petals cuneate-obovate, retuse at apex, 1 y2 to 1% in. 
long, rose-red with a deeper flush or blotch in center; stigmas yellow, linear, 
3 lines long; capsule canescent, thick and short, % in. long, strictly sessile; 
seeds in 2 rows in each cell.—Hills near the ocean, Sonoma and Mendocino 
Cos. 

8. OENOTHERA L. 

Herbs with alternate or basal leaves. Flowers yellow or white, often turn¬ 
ing greenish or reddish. Calyx-tube prolonged beyond the ovary, mostly 
deciduous, the lobes 4, reflexed. Petals 4. Stamens 8, equal, or those opposite 
the petals shorter, mostly versatile, sometimes basifixed. Capsule charta- 
ceous to woody, straight, contorted or spirally coiled, 4-celled, 4-valved, 
dehiscent. Seeds many, naked. (Greek oinos, wune, and therea, pursuit, name 
given by Dioscorides to some now unknown plant, the roots of which were 
eaten to incite desire for wine.) 

A. Stigma divided into 4 linear lobes; capsule sessile or nearly so. 

1. Plants with stems hearing leaves and flowers; calyx-tube % to IV2 in. long. 

Flowers yellow, the buds erect; stems tall, IV2 to 5 ft. high; seeds in 2 rows in each cell; 
biennial.—Subgenus Onagra.1. O. hookeri. 
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Flowers white, the buds nodding; stems low; capsules linear, smooth; seeds in 1 row in 
each cell.—Subgenus Anogra. 

Tips of calyx-lobes not free in the bud; pubescence usually spreading; stems sparsely 
leafy; annual.2. O. trichocalyx. 

Tips of calyx-lobes free in the bud; stem very leafy; pubescence appressed; perennial. 
3. O. pallida. 

2. Plants with the leaves and flowers borne at the ground in a basal tuft or rosette on the 
root-crown; flower-buds erect; perennials. 

Flowers yellow.—Subgenus Lavauxia. 
Tips of calyx-lobes not free; calyx-tube 1 to 2 in. long; seeds not angled, in 1 row 

in each cell; herbage pubescent. 
Leaves deeply and regularly pinnate, the lateral lobes numerous and well-de¬ 

veloped, or sometimes sublyrate; angles of capsule with a small 
rounded or acutish ridge but not winged; seeds coarsely and irregu¬ 
larly tuberculate.4. O. primiveris. 

Leaves lyrately pinnatifid with few and small lateral lobes, sometimes entire; 
angles of capsule with thick wings below; seeds minutely tuberculate. . 

5. O. xylocarpa. 
Tips of calyx-lobes free in the bud; calyx-tube 2 to 4 in. long; seeds evidently angled, 

in 2 rows in each cell; herbage glabrous or glabrate.6. O. triloba. 
Flowers white; capsule oblong, the angles with a coarsely-toothed narrow wing or with 

tubercles; seeds in 2 rows in each cell; leaves and flowers borne in a tuft on 
the root-crown.—Subgenus Pachylophus.7. O. caespitosa. 

B. Stigma capitate or discoid. 

1. Calyx-tube slender or filiform, % to 4 in. long, 3 to 5 times the length of the ovary; 
capsule sessile or nearly so; seeds in 2 rows in each cell.—Subgenus Taraxia. 

Perennials; leaves and flowers borne in a rosette or tuft on the ground; leaves evidently 
narrowed to a petiole; capsule not winged. 

Leaves deeply pinnatifid; capsule densely pubescent.8. O. tanacetifolia. 
Leaves entire or with 1 or 2 small lobes or teeth; capsule glabrous. 

Capsule linear, 2 lines wide, at maturity shrunken about the seeds; seeds with 
a scurfy bran-like surface; petioles pubescent; coastal.9. O. ovata. 

Capsule oblong to ovate, 3 to 4 lines wide, not at all shrunken about the seeds; 
seeds smooth, favose-pitted; petioles glabrous; high montane. 

10. O. subacaulis. 
Annuals; leaves and flowers borne in a tuft on the root-crown or short stem or on its 

very short (% to 2 in. long) branches; leaves linear (1 to 3 lines wide), not 
narrowed to a petiole; capsule short, obovoid-quadratish, with 4 thick obliquely 
truncate wings. 

Petals 4 to 5 lines long; leaves 1 to 4 in. long; stems very short, commonly un¬ 
branched, but if branched, the branches slender; cismontane. 

11. O. gracilifiora. 
Petals 1 to 2 lines long; leaves 1 to L/2 in. long; stems commonly with several very 

stout horizontal branches; deserts.12. O. palmeri. 

2. Calyx-tube obconic or narrow-funnelform, % to 2 lines long, less than half the length 
of the ovary; annuals except no. 14. 

Capsule sessile or nearly so; seeds in 1 row in each cell.—Subgenus Sphaerostigma. 
Flowers yellow, solitary in the axils of the leafy stems. 

Capsules evidently quadrangular; low, more or less spreading plants; leaves 
entire or sinuate-toothed; capsule contorted, the base of it ascending. 

Petals 2 lines long.13. O. micrantha. 
Petals 3 to 10% lines long. 

Leaves white-pubescent; perennial.14. O. spiralis. 
Leaves green or greenish; annual.15. O. bistorta. 

Capsules terete, or at least not evidently quadrangular; stem leafy to the top, 
the leaves of the inflorescence scarcely shorter than those below. 

Petals 3 to 8 lines long.16. O. dentata. 
Petals 1 to 2 lines long. 

Capsules linear, more or less curved, 8 to 18 lines long; petals 1% to 
2 lines long.17. O. contorta. 

Capsules lanceolate, straight, 3 to 6 lines long; petals about 1 line long. 
18. O. andina. 

Flowers white (rarely yellow), borne in terminal spikes, the spikes commonly nod¬ 
ding in the bud; stems with the leaves strongly reduced above or incon¬ 
spicuous. 

Flowers minute (petals about 1 line long); spikes very loose; capsules terete, 
straight, ascending.19. O. chamaenerioides. 

Flowers conspicuous (petals 2 to 3 lines long). 
Capsules terete, commonly refracted (at least some of the lowest) ; spikes 

rather loosely flowered.20. O. refracta. 
Capsules quadrangular, or subterete, all ascending (or at least the base of 

them); spikes densely flowered.21. O. alyssoides. 
Capsule long-pediceled; seeds in 1 row in each cell; flowers in dense terminal spikes, the 

spikes nodding at tip; desert species.—Subgenus Ciiylismia. 
Leaves orbicular-cordate, scattered; under side of leaves green-veined. 

22. O. cardiophylla. 
Leaves oblong to ovate and more or less pinnatifid, usually more or less basally 

clustered or on lower part of stem; under side of leaves purple-veined. 
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Capsules 4 to 5 lines long, on pedicels over half as long; petals shortly clawed. . 
23. O. scapoidea. 

Capsules 1 to 2 % in. long, on pedicels about V12 as long; petals not clawed. 
24. O. brevipes. 

1. O. hookeri T. & G. Evening Primrose. Fig. 663. Stem erect, usually 
simple, 2 to 4 ft. high; herbage canescently puberulent and often hirsute; 
leaves ovate to lanceolate, or oblanceolate, 4 to 9 in. long, the lowest drawn 
down to petioles % to *4 as long; 
calyx-tube 1 to l1/* in. long, the tips 
free in the bud; petals yellow, 1 to 2 
in. long and quite as broad; anthers 
versatile, % in- long; style disk¬ 
shaped below the cylindric stigmas; 
capsule obtusely quadrangular, 
woody, % to 2 in. long, the valves 
with a strong midrib; seed sharply 
angled. — Moist lowlands or along 
streams, 10 to 5000 ft., eismontane 
Cal. (O. grandiflora FI. W. Mid. Cal.) 

2. O. trichocalyx Nutt. Stem sim¬ 
ple, short, very thick or even conical, 
1 to 2 (or 6) in. high, very densely 
flowered, commonly developing from 
beneath this short dense spike sev¬ 
eral ascending stems 4 to 14 in. (or 
even 2% ft.) high which are loosely 
flowered above, and sparsely pilose 
or almost glabrous; leaves oblong to 
ovate or lanceolate, tapering to both 
ends, subentire or rather remotely 
denticulate to coarsely and saliently 
toothed or lobed, pubescent or pilose, 
1 to 7 in. long, margin at first undu¬ 
late, shortly petioled; calyx-tube % 
to 1% in. long; calyx-tips not free 
in the bud; bud (just before an- 
thesis) oblong, woolly-pilose; petals 
% to 1Y+ in. long, usually with a deep sinus; capsules very slender, terete, 
thickened towards the broad sessile base, slightly curved or nearly straight, 
widely spreading or in maturity strongly deflexed, woody, 1% to 3 (4) in. 
long; seeds narrowly ovate, mottled, somewhat compressed.—Sandy plains 
and flats, 100 to 4000 ft.: Colorado and Mohave deserts; n. along e. side 
Sierra Nevada to Lassen and Siskiyou Cos.; San Joaquin Valley and border¬ 
ing foothills; e. to Wyo. and N. Mex. In age the ascending curving stems 
tend to approximate at tip, the plant becomes loosened from the soil and 
so forms a roundish 11 basket” which rolls along under the wind and so 
scatters the seed. (Anogra trichocalyx Small.) Var. cognata Jepson n. var. 
Leaves green and glabrate.—Inner South Eanges (Corral Hollow, Brewer 
1217, type); upper San Joaquin Valley. Var. cineracea Jepson n. var. 
Leaves finely strigulose; buds white with short appressed hairs.—Borrego 
Spr., w. Colorado Desert (T. Brandegee, type). 

3. O. pallida Lindl. Stems slender, 5 to 14 in. high, ascending from a 
perennial running rootstock; leaves narrowly to broadly lanceolate or oblan¬ 
ceolate, entire, remotely denticulate, or pinnately lobed or toothed, bright 
green, glabrous or subglabrous, 1 to 2 (or 4) in. long, sessile or shortly 
petioled; flowers several, axillary, vespertine; calyx-tips free in the bud; buds 
narrowly ovate, or oblong, glabrous; calyx-tube % to 1% in. long; petals 
white, turning pink, broader than long, 1 to 1 % in. long; capsule narrow- 
linear, 8-ribbed, obtusely quadrangular, sessile, 1 to 2)4 in. long, not thick¬ 
ened at base; seeds oblong, turgid, smooth, one row in each cell.—Sandy 
plains and flats, 1000 to 5000 ft.: Santa Monica Mts. to the San Bernardino 
Mts.; Mohave Desert; e. to Rocky Mts. (Anogra pallida Britt.) Var. cali- 

f6rnica Jepson n. comb. Stems 6 to 22 in. high; herbage ashy with a dense 

663. Oenothera hookeri T. & G.; a, leaf; 
b, fl. stem; c, capsule, x !4- 
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short strigose pubescence; flowers vespertine, remaining open 2 or 3 hours 
in the morning.—Sandy soil, valleys, desert washes and mountain flats, 200 
to 7000 ft.: coastal S. Cal.; Mohave Desert; n. to Inyo Co. and the Sacra¬ 
mento Valley. (O. californica Wats.) 

4. O. primiveris Gray. Leaves in a basal tuft, these and the flowers borne 
on the very short thick-conical axis of the root-crown; herbage more or less 
pilose, sometimes densely so; leaves lanceolate or oblong in outline, un¬ 
equally and usually deeply pinnatifid, less commonly subentire or denticulate, 
1 to 6 in. long, on petioles *4 to 2 times as long; flowers vespertine; calyx- 
tube 1 y-2 to 2 in. long; petals yellow, aging pinkish, 1 to 1% in. long; cap¬ 
sules oblong-ovate or oblong-lanceolate, strongly 4-sided or quadrangular, 
straight or only very slightly curved, with a round or acutish ridge on the 
angles, 1 to 1% in. long; seeds irregularly tuberculate.—Sandy soil, 2000 tc 
3000 ft.: central and e. Mohave Desert; e. to southern Nev. and western 
Tex.; n. L. Cal. (Lavauxia primiveris Small.) 

5. O. xylocarpa Cov. Leaves and flowers borne in a tuft on the crown of 
the very stout root; leaves lyrately pinnatifid (with the terminal lobe ovate 
to elliptic and the laterals few and small) or entire, 1 to 3 in. long, puberulent. 
on petioles as long or nearly so; calyx-tube 1 to 2 in. long; petals yellow, 
aging orange-red, 1 to 1% in. long; capsules thick-lanceolate, attenuate, 
curved or contorted, 2^ to 3 in. long, the angles developed into thick some¬ 
what undulate wings, the back of each valve prominently ribbed; seeds 
minutely tuberculate.—Sandy flats, high plateau country, upper Kern Liver, 
8000 to 9800 ft. (Anogra xylocarpa Small.) 

6. O. triloba Nutt. Leaves and flowers borne in a tuft on the root-crown; 
herbage glabrous or subglabrous; leaves lanceolate in outline, deeply and 
irregularly pinnatifid below the entire apical portion, 3 to 4 in. long, on 
petioles % as long; flowers diurnal; calyx-tube 2 to 4 in. long; petals yellow, 
aging pinkish, 10 to 12 lines long; capsule ovate to broadly oblong, angles 
winged, sides prominently ribbed and reticulate-veined, 7 to 10 lines long; 
seeds angled, minutely and densely tuberculate.—Plateau country: Shasta 
and Modoc Cos.; n. to Can., e. to Col., thence s. to Mex. (Lavauxia triloba 

Spach.) 

7. O. caespitosa Nutt. Leaves in 
a basal rosette, these and the flow¬ 
ers borne in a tuft on the short 
axis of the root-crown; herbage 
green, pilose-pubescent or glabrate; 
leaves ovate to lanceolate in out¬ 
line, coarsely and irregularly or 
often sparsely dentate, sometimes 
subentire, 1 to 4 in. long, narrowed 
to a petiole half to as long; tips of 
calyx-lobes not free in the bud; 
calyx-tube 3 to 5^ in. long, dilated 
upward into a narrow-funnel form 
dilation; petals white, turning pink, 
1 to 1% in. long; capsule oblong or 
linear to narrow-ovate, obtusely 
quadrangular, 1 to 1% in. long, the 
angles with 2 narrow coarsely 
toothed wings, or the angles merely 
warty; seeds minutely and densely 
tubercled. — Desert slopes, plains 
and washes, 2000 to 7400 ft.: e. 
Mohave Desert, n. through Inyo 
Co. and along e. side Sierra Nevada 
to eastern Nevada Co., Cal., and to 
Washoe Co., Nev.; n. to eastern Ore., 
e. to Col. (Pachylophus caespitosa 
Raim.) 
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8. O. tanacetifolia T. & G. Leaves in a basal rosette, these and the flowers 
crowded on the root-crown; herbage canescent to scantily puberulent; leaves 
narrow-oblanceolate, irregularly and unequally pinnatifid or pinnately di¬ 
vided, l1/* to 4 in. long, on petioles % to % as long; calyx-tube 1 to 2 in. 
long; petals yellow, aging yellowish or pinkish, 5 to 7 lines long; capsules 
narrow-ovate to broadly lanceolate, quadrangular, 5 to 10 lines long; seeds 
minutely and regularly areolate.—-Valleys and hillslopes, easterly summits 
or e. side of the Sierra Nevada, 4800 to 7000 ft., from Sierra Co. to Siskiyou 
and Modoc Cos.; w. Nev. to Ida. (O. nuttallii T. & G.) 

9. O. ovata Nutt. Golden Eggs. Fig. 664. Leaves in a basal rosette, these 
and the flowers arising from the crown of the thick root; herbage glabrous 
or the leaf margins and veins beneath ciliate; leaves oblong to ovate, acute, 
entire or subentire, 3 to 6 in. long, the under ones of the rosette narrowed at 
base to rather long petioles; calyx-tube very slender, 3 to 4 in. long, the 
segments glabrous; petals orbicular, J2 in. long; capsules more or less below 
the surface of the ground, chartaceous, 1 in. long, tardily dehiscent.—Open 
hillslopes towards the coast, 200 to 1500 ft.: San Luis Obispo Co. to Mendo¬ 
cino Co.; also sw. Ore. Feb.-Apr. (Taraxia ovata Small.) 

10. O. subacaulis Jepson n. comb. Leaves in a broad rosette, these and 
the flowers seated on the root-crown; herbage glabrous or nearly so; leaves 
lanceolate to narrow-ovate, entire or denticulate, or with 2 or 3 pairs of 
small supplementary lobes at base, 1% to 5 in. long, on petioles % to % as 
long; calyx-tube slender or filiform, 1 to 2y2 in. long; petals yellow, aging 
pale yellow or white, 3% to 7 lines long; capsule oblong to elliptic or ovate, 
quadrangular, smooth or more or less rugulose, ridged on the angles, 6 to 9 
lines long; seeds yellowish, favose-pitted.—Moist meadows, 4000 to 8600 ft.: 
easterly summits or e. side Sierra Nevada from Tulare Co. to Nevada Co. 
and n. to Modoc Co. (Jussiaea subacaulis Pursh. O. heterantha Nutt.) Var. 
taraxacif6lia Jepson m comb. Leaves markedly lyrate-pinnatifid.—Sierra 
and Plumas Cos. (Oenothera heterantha var. taraxacifolia Wats.) 

11. O. graciliflora H. & A. Fig. 665. Leaves and flowers in a tuft, crowded 
on the root-crown or short branches; herbage hirsute-pubescent; leaves erect 
or ascending, linear, 
entire or sometimes 
obscurely denticulate, 
1 to 3 y2 in. long, ses¬ 
sile; calyx-tube be¬ 
yond ovary filiform, % 
to 1 in. long, the seg¬ 
ments hirsute-pube¬ 
scent; petals broadly 
obovate, the broad 
shallow notch at apex 
with a middle tooth 
or acumination, 3 to 
4 lines long; capsule 
quadratish in outline, 
with a short wing¬ 
like tooth on the 
angles near the sum¬ 
mit, coriaceous, 3 to 
6 lines long. — Hill 
country and rolling 
plains, 500 to 2000 
ft.: Great Valley and 

665. Oenothera graciliflora H. & A.; a, habit; b, capsule, x 1. 

surrounding foothills, w. to Mendocino, Monterey and San Luis Obispo Cos., 
n. to Siskiyou Co. (Taraxia graciliflora Eaim.) 

12. O. palmeri Wats. Stem branched at the ground into several short 
very stout horizontal or contorted branches ^4 to 2 in. long, the bark white, 
exfoliating; leaves linear (or oblanceolate), entire or obscurely denticulate, 
exceeded in width by the broad sessile leaf base, minutely strigulose, 1 to 
1 y> in. long; calyx-tube filiform, 6 to 8 lines long; petals yellow, 1 to 2y> 
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lines long; capsule ovate, 2to 4 lines long, coriaceous, quadrangular, the 
angles with a thick obliquely truncate wing; seeds minutely roughened.— 
Sandy soil, 2000 to 4000 ft.: Mohave Desert; Inyo Co.; n. through Nev. to 
eastern Ore., e. to Ariz. Stems and capsules very tough in age. (Taraxia 
palmeri Small.) 

13. O. micrantha Hornem. Stems 1 to several from the base, procumbent 
or diffuse, 8 to 24 in. long; pubescence thinly hirsutulous; leaves ovate- to 
narrow-lanceolate, slightly undulate, more or less denticulate, 1 to 3 A** in. 
long, the upper mostly sessile, the lower narrowed to a petiole; calyx-tube 
% to 1 line long; petals entire or emarginate, 1 to 2 lines long; capsule 
sharply 4-angled, contorted, often coiled into a single spiral, slightly atten¬ 
uate upwards, sparsely hirsutulous, % to 1 in. long.—Sandhills and sandy 
fields along the coast, San Francisco to coastal S. Cal. May-June. (Sphaero- 
stigma micranthum Walp.) Yar. ignOta Jepson n. var. Stem usually simple, 
erect; herbage subglabrous; leaves usually sparser; capsule purplish.—In¬ 
terior valleys of S. Cal. (Jurupa Hills, Wilder 90, type); s. Sierra Nevada. 
Var. reedii Jepson n. comb. Petals with a more or less salient tooth in the 
apical notch.—S. Cal. foothills and valleys, rare. (Sphaerostigma bistortum 
var. reedii Parish. S. hirtellum montanum Dav.) Var. abramsii Jepson n. 
name. Leaves grey with a close short pubescence.—W. side Colorado Desert. 
(Sphaerostigma pallidum Abrams.) Var. hirtella Jepson n. comb. Stems 
flowering from the base or near it, thinly hispid-hirsute; leaves oblong-ovate, 
often subcordate at the sessile base, crenately toothed, crisped, 6 to 12 lines 
long, the basal oblong or oblong-spatulate, narrowed to a petiole, 1 to 2y2 
in. long.—Mountain slopes and ridges, at middle altitudes: Mendocino and 
Lake Cos. to S. Cal.; Sierra Nevada from Amador Co. to Tulare Co. (O. 
hirtella Greene.) 

14. O. spiralis Hook. Fig. 666. Stems decumbent or mostly prostrate, 
radiating from a central rosette crowning the taproot, 1% to 21/> ft. long, 

666. Oenothera spiralis Hook.; a, habit x % ; b, long. sect, of fl. x % ; c, capsule x %. 

rigid and tough; leaves thick, white-pubescent, obovate to oblong or oblong- 
oblanceolate, obtuse, Vo to 1 in. long, sessile or the lower petioled; calyx- 
tube 1 to 2 lines long; petals yellow, 3 to 7 lines long; capsule linear-oblong, 
stout, chartaceous, acutely quadrangular or almost fluted, 7 to 10 lines long, 
spirally once coiled, the attenuate apex mostly spreading.—Sandhills and 
sandy beaches along the coast: Humboldt Co. to San Diego; n. L. Cal. 
(O. cheiranthifolia Jepson, Fl. W. Mid. Cal.) Var. virid^scens Jepson n. 
comb. Leaves green, round-ovate, cordate at the sessile base, denticulate, 
hirsute.—S. Cal. coast. (O. viridescens Hook.) Var. nitida Jepson n. comb. 
Wholly glabrous.—San Miguel Isl.; Monterey. (O. nitida Greene.) Var. 
lineAris Jepson n. var. Leaves linear, weakly strigose.—W. San Diego Co. 
(Sunnyside, Hall 3908, type). 
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15. O. bistorta Nutt. Stems several from the base, ascending or pros¬ 
trate, 2 or 3 in. to 2 ft. long; herbage thinly pilose or puberulent; leaves 
linear-oblanceolate or the upper lanceolate, irregularly or obscurely denticu¬ 
late or subentire, 1 to 3 in. long, the cauline sessile, or the lower ones nar¬ 
rowed to a petiole, the earliest in a basal tuft; calyx-tube 1 to 2y2 lines long; 
petals yellow, without a dark spot at base, commonly drying greenish, 
orbicular-obovate, 3 to 5 lines long; capsule filiform-linear, attenuate up¬ 
ward, sharply quadrangular, curved or arcuate, or spirally contorted, % to 
1% in. long.—Gravelly washes, sandy valleys and grassy hillsides, 100 to 
5800 ft.: cismontane S. Cal. from Santa Barbara to the San Jacinto Mts. 
and San Diego Co.; w. side Colorado Desert; n. to Inyo Co.; s. to L. Cal. 
(Sphaerostigma bistortum Walp.) Var. hallii Jepson n. comb. Leaves 
pallid with short appressed hairs.—Mohave and Colorado deserts and border¬ 
ing ranges, rare. (Sphaerostigma hallii Dav.) 

16. O. dentata Cav. Stems diffusely branched from the base, 3 to 9 in. 
high; herbage glabrous or puberulent; leaves linear, mostly tapering to both 
ends, denticulate, *4 to 1% in. long, often with smaller leaves fascicled in 
the axils; calyx-tube 1 to 2 lines long; 
petals yellow, changing to dull red, 
round-obovate, 2 to 3 lines long; 
anthers versatile; capsule filiform- 
linear, arcuate-recurved, 7 to 12 lines 
long.—Sandy plains, valleys and moun¬ 
tain slopes, 100 to 5000 ft.: coastal 
S. Cal.; Chile. Apr.-June. (Sphaero¬ 
stigma dentatum Walp.) Passing into 
the var. campestris Jepson n. comb. 
Petals (2y2 or) 4 to 6 lines long.—San 
Joaquin Valley; Mohave Desert. (O. 
campestris Greene). Var. cruciata 

Wats. Petals 3 lines long, often 
emarginate.—Sacramento Valley. 

17. O. contorta Dougl. Pig. 667. 
Stems slender, 1 to several from the 
base, at first strict, at length diffusely 
branched, 4 to 16 in. high; herbage 
glabrous or minutely pubescent; leaves 
linear, remotely low-denticulate, % to 
1y± in. long; calyx-tube V2 to % line 
long; petals 1 to 1% lines long, yellow, 
aging to deep red; anthers innate; 
capsule narrow-linear, straight and 
ascending, or with the lower part 
curved and the upper part ascending, 
% to 1% in. long, % line wide.— 
Bather dry ground, plains, hillslopes 
and desert mesas, 100 to 7000 ft., 
throughout Cal.; n. to Wash., e. to 
Nev. and s. to northern Mex. (Sphaerostigma contortum Walp. O. strigulosa 
T. & G.) Var. pubens Cov. Grayish with a short dense hirsute pubescence.— 
Deserts on e. side Sierra Nevada. 

18. O. andina Nutt. Stems several from the base, diffuse or ascending, 
1 to 4 in. long; herbage finely puberulent or glabrate; leaves linear, 4 to 7 
lines long, narrowed at base to a short petiole; flowers in the axils of the 
densely leafy branches; calyx-tube % to % line long; petals yellow, % to 1 
line long; capsules linear, a little narrowed upward, straight or nearly so, 
3 to 5 lines long.—Valleys and mountain slopes, 4000 to 6500 ft.: Lassen and 
Modoc Cos.; e. to Utah and Wyo.. 11. to Wash. (Sphaerostigma andinum 
Walp.) 

19. O. chamaenerioides Gray. Stems slender, 1 to several from the base, 
simple or branched, erect or ascending, 6 to 11 in. high; herbage glabrous or 
nearly so; leaves linear-oblong to oblong-ovate, entire or remotely denticu- 

667. Oenothera contorta Dougl.; a, habit x 
Vz ; b, fl. x 2. 
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late, x/2 to 1% in. long; flowers commonly few in very loose spikes, the spikes 
usually nodding; calyx-tube 1 line long; petals white or pinkish, % to 1 line 
long; capsule filiform-linear, straight, ascending or even strict, 1% to 2 in. 
long.—Sandy washes and mesas and dry mountain slopes, 1400 to 7400 ft., 
infrequent: Inyo Co.; s. Sierra Nevada in Kern Co.; Mohave and Colorado 
deserts. (Sphaerostigma chamaeneroides Gray. O. deserti Jones.) 

20. O. refracta Wats. Stems 1 to several from the base, simple or mostly 
sparingly branched, 7 to 13 in. high; herbage glabrous or slightly puberulent, 
sometimes a little glandular; leaves mostly basal or on lower part of plant, 
linear-lanceolate, or the upper narrow-linear or filiform, 1 to 1% in. long, 
the lower ones shortly petioled; flowers in spikes, the spikes somewhat nod¬ 
ding in bud; calyx-tube narrow-funnelform, 1% to 2 lines long; petals yellow, 
l1/*} to 2 lines long; capsules filiform-linear, cylindric, straight or somewhat 
curved or contorted, mostly sharply refracted, 1% to l1/^ in. long.—Desert 
plains and dry slopes, 100 to 4500 ft.: Inyo Co.; Mohave and Colorado 
deserts; e. to Ariz. and Utah. (Sphaerostigma refractum Small.) 

21. O. alyssoides II. & A. Stems several from the base, stout, spreading, 
or often one, simple and erect, 4 to 21 in. high; herbage glabrous or spar¬ 
ingly puberulent; bark exfoliating in broad strips, white and shining; leaves 
narrow-ovate or lanceolate to oarrow-obovate or oblanceolate, denticulate or 
entire, % to 4 in. long, attenuate into a very short petiole or the basal with 
petioles Yt to as long; flowers in spikes, the spikes densely many-flowered, 
nodding or coiled at tip, or erect; calyx-tube tubular but a little widened 
upward, 1% to 2% lines long; petals white, fading pink, obovate to round- 
ovate, very shortly clawed, IC2 lines long; capsule quadrangular, or some¬ 
times terete, little attenuate upward, recurved-contorted, 5 to 8 lines long, 

crowded on the axis.—Sandy soil, 4000 to 5000 ft.: 
Shasta, Siskiyou and Modoc Cos.; n. to Can., e. to 
Rocky Mts. (Sphaerostigma alyssoides Walp.) Yar. 
DEOORTICANS Jepson n. comb. Fig. 668. Herbage 
usually glabrous or glabrate; spikes mostly nodding; 
capsules stout, strongly attenuate upward, much 
thickened (1 line thick) at base.—Desert plains and 
dry mountain slopes, 500 to 5000 ft.: Colorado and 
Mohave deserts and bordering mountain slopes; 
San Antonio Mts.; Santa Barbara Co. to Monterey 
Co.; inner South Coast Range; Greenhorn Range; 
Inyo Co. (O. gauraeflora T. & G.) Yar. vill6sa Wats. 
More or less villous throughout.—Mono Co. and n. 
and e. 

22. O. cardiophylla Torr. Stem erect, freely branch¬ 
ing, 1 to 2y2 ft. high, mostly leafy on lower part; 
herbage villous-pubescent, or the leaves subglabrate; 
leaves round-ovate, cordate at base, dentate or den¬ 
ticulate, % to 2% in. long, on petioles Yj to as long; 
flowers in dense terminal spikes, the spikes nodding 
at apex; calyx-tube 3 to 4 lines long; petals yellow, 
aging a lively brick red, 3 lines long; capsules strictly 
erect or ascending, 1 to 1% in. long.—Desert canons 
and gullies, 10 to 2000 ft.: Panamint Mts.; s. to the 
Colorado Desert; e. to Ariz. (Chylismia cardiophylla 
Small.) Var. longituba Jepson n. var. Calyx-tube 9 
lines long; petals 6 lines long.—Along Colorado River 
(Needles, J. Grinnell, type). 

23. O. scapoidea T. & G. Stems several from the 
base, erect, 9 to 14 in. high, with mostly basal 
leaves; herbage glabrous or nearly so; leaves 
oblong-lanceolate, or sometimes ovate, denticulate, 
dentate or lyrately pinnatifid, with large terminal 
lobe and few small lateral ones, purple-veined, Yi 



EVENING PRIMROSE FAMILY 687 

to 6 in. long, on petioles % to nearly as 
long; Rowers in a dense terminal spike 
coiled at tip, the inflorescence flowering 
unilaterally; calyx-tube 1 to 2 lines long; 
petals white (rarely yellow), 2 to 3 lines 
long; stigma greenish; capsules linear- 
oblong, quadrangular, midnerve of the 
valves rounded, ridge-like, 4 to 10 lines 
long, on pedicels 2y2 to 7 (or 9) lines long. 
—Sandy desert mesas, stony slopes and 
plains, 300 to 4000 ft.: Colorado and 
Mohave deserts; along e. side Sierra 
Nevada from Inyo Co. to Lassen Co.; n. 
to eastern Ore. (Chylismia scapoidea 
Small.) Var. aurantiaca Wats. Petals 
bright rose-color or orange; capsule often 
puberulent.—Mohave Desert. (O. clavae- 
formis Torr.) Var. purpurascens Wats. 
Petals white, changing to pinkish.—With 
the species in Cal. Yar. tOrtilis Jepson n. 
var. Capsules 1 to 1% in. long, straight or 
nearly straight but twisted. — Panamint 
Mts. (Wild Rose Canon, Jepson 7131, 
type). 

24. O. brevipes Gray. Fig. 669. Similar 
to no. 23; stems coarser, 4 to 22 in. high; 
herbage on lower parts villous; leaves 
ovate to lanceolate, subentire or denticu¬ 
late or lyrately pinnatifid with few and 
small lateral lobes, 1 to 3 in. long, on 
petioles % to about as long; flowers in 
spikes, the spikes nodding in the bud; calyx-tube 1 to 2 lines long; petals 
golden-yellow, somewhat quadratish, truncatish or retuse, 2 to 6 lines long; 
capsule 1 to 2% in. long, spreading or refracted, the pedicels commonly l1/? 
to 3 lines long.—Desert washes, 100 to 7000 ft.: Colorado and Mohave 
deserts; Inyo Co.; e. to Ariz. and southern Nev. (Chylismia brevipes Small.) 
Var. multijuga Jepson n. comb. Stem nearly naked, widely branched above; 
leaves nearly all basal, pinnately divided into many subequal lobes.—Inyo 
Co.; e. to southern Utah. (O. multijuga Wats.) 

9. EULOBUS Nutt. 

Glabrous or glabrate annual herb. Leaves few, alternate. Flowers sessile 
along the virgate branches. Calyx-tube none or scarcely any, its limb 
4-parted, reflexed. Petals 4, rhombic-ovate, light yellow, turning pink. Sta¬ 
mens 8, those alternate the petals with oblong anthers, those opposite with 
smaller globose anthers. Ovary 4-celled; stigma capitate. Capsule linear, 
quadrangular, imperfectly 4-celled, strongly refracted. Seeds naked. (Greek 
eu, well, and lobos, lobe.) 

1. E. californicus Nutt. Stem stout, simple or with few virgate ascending 
branches, 1% to 3 ft. high, the branches ending in few-flowered spikes; leaves 
lanceolate in outline, unequally dentate or pinnatifid, 1 to 3 in. long, mostly 
short-petioled, the cauline leaves very sparse and the upper much reduced, 
those of the basal rosette disappearing early; petals 3 to 5 lines long; cap¬ 
sules 2 to 3% in. long.—Foothills and valleys, 1000 to 3000 ft., common: 
coastal S. Cal. from Santa Barbara to San Diego, e. through the Colorado 
Desert (but rare) to Ariz. 

10. GAYOPHYTUM Juss. 

Slender erect annual herbs. Leaves alternate, or the lower opposite. Flow¬ 
ers borne in leafy racemes. Calyx 4-parted down to the ovary. Stamens 8, 
the alternate 4 short. Ovary 2-celled; stigma capitate. Capsule 4-valved, 
pediceled. Seeds numerous, in a single row in each cell, naked. (C. Gay, 
author of a Flora of Chile, and Greek phvton, plant.) 

669. Oenothera brevipes Gray; a, fl. 
stem x % ; b, leaf x ys ; c, fl. x 1. 
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670. Gayophytum diffusum T. & G.; a, 
leafy sect, of stem x y2 ; b, fl. branchlet 

x V2 ; c, fL. x 2. 

Pedicels 14 to as long as the capsule; branches 
with scattered leaves; capsule cla 
vate or oblong, mostly torulose, ob¬ 
scurely if at all flattened; seeds 
erect or suberect. 

Style a little dilated upwards, truncate 
at apex, the stigma discoid; 
seeds glabrous, smooth or mi¬ 
nutely roughened. 

Corolla, 4 to 5 lines broad; petals 
white, aging pink. 

1. G. diffusum. 
Corolla iy2 to 1% lines broad; 

petals white, aging brick- 
red.^. G. ramosissimum. 

Style ending in a globose stigma; seeds 
covered with short sub-ap- 
presssed hairs. 

Herbage glabrous or nearly so; 
petals entire. 

3. G. lasiospermum. 
Herbage grayish-puberulent; petals 

erosulate. . . . 4. G. helleri. 
Pedicels almost none or very short; branches 

rather densely leafy; stigma capi¬ 
tate ; seeds glabrous. 

Capsule narrow-linear, more or less toru¬ 
lose; seeds erect or suberect.. 

5. G. caesium. 
Capsule oblong, strongly flattened, not 

at all torulose; seeds obliquely 
ascending.6. G. humile. 

1. G. diffusum T. & G. Fig. 670. 
Stems profusely branched from or 
above the base, Vo to 2 ft. high, gla¬ 
brous or with scattered spreading 
hairs, more or less purplish; bark be¬ 
coming papery and tending to exfoli¬ 

ate; leaves linear or the lower linear-oblanceolate, glabrous or sparsely 
strigose, 5 to 8 lines long or the lower 1 to 2 in. long; flowers loosely disposed 
along the branchlets, strongly heliotropic; calyx-lobes ultimately reflexed in 
pairs; petals white, turning pink or 
rose-color, 2 small yellow dots at 
base, rhomboidal-ovate, (1% or) 2 
to 3 lines long; ovary canescent to 
glabrous; style a little dilated above 
the middle, truncate at apex, the 
stigma discoid; capsule at maturity 
more or less shrunken-constricted 
about the seeds and thus torulose, 
borne on a filiform pedicel 1 to 3 
lines long.—Dry open ridges or flats, 
4500 to 7000 ft.: Sierra Nevada from 
Tulare Co. to Siskiyou Co., thence s. 
to Humboldt Co. 

2. G. ramosissimum T. & G. Fig. 
671. Similar in habit to no. 1; 6 to 
20 in. high; herbage usually puberu- 
lent; flower-buds mostly apiculate; 
flowers tardily or weakly heliotropic; 
calyx-lobes reflexed-spreading, all 
distinct; petals sub-orbicular, white, 
obscurely greenish-yellow at base, 
in age turning brick-red, % to 1 
line long; pedicels about to as 
long as capsule.—Mountain flats or 
slopes, 5000 to 9000 ft.: nits, of S. 
Cal.; Sierra Nevada from Tulare Co. 
to Shasta Co.; thence s. to eastern 671. Gavophvtum ramosissimum T. & G.; 
Mendocino Co. Var. OBTUSUM Jepson a, fl. branchlet x y2 ; b, fl. x 2. 
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n. var. Plants 5 to 12 in. high; herbage glabrous; ultimate branchlets fili¬ 
form, sparsely leafy; flower-buds minute, globose, obtuse; petals white, turn¬ 
ing red, % line long, scarcely exceeding the calyx-lobes.—E. Lassen Co. 
(Beckwith Pass, Jepson 2755, type). Yar. pygmaeum Jepson n. var. Dwarf 
in all its parts, 1 in. high.—Bullfrog Lake, Fresno Co., 11,000 ft. (Jepson 
850a, type). 

3. G. lasiospermum Greene. Similar to no. 1; petals rose-color, changing 
to purplish, % to % line long.—Mts. of S. Cal. and n. to the southern Sierra 
Nevada in Tulare Co. Yar. eriospermum Jepson n. comb. Petals 2 to 3 lines 
long.—Montane: mts. of S. Cal.; Sierra Nevada from Tulare Co. to Shasta 
Co. (G. eriospermum Cov.) 

4. G. helleri Eydb. var. erosulatum Jepson n. var. Stems diffusely branch¬ 
ing from the base, 6 to 8 in. high; herbage grayish, especially the leaves, 
with a somewhat dense cover of short spreading hairs, the young parts 
canescent; petals white, turning deep red, elliptic, erosulate all around, % 
to % line long; capsules 2% to 3 lines long, contracted into a pedicel about 
half as long.—Dry sandy slopes, 4000 to 9700 ft., e. side of Sierra Nevada: 
Lassen Co. (Beckwith Pass, Jepson 7754, type); White Mts. 

5. G. caesium T. & G. Stem subsimple or diffusely branching, 6 to 9 in. 
high; herbage soft-pubescent or glabrous; leaves linear to narrow-oblance- 
olate, x/-2 to % (or l1/!) in. long; flowers very small (% to % line long); 
stigma globose, large; capsule pubescent, 5 to 6 lines long, the pedicel very 
short (% to 1 line long).—E. summits or e. side of the Sierra Nevada, 4000 
to 5000 ft., from Lassen Co. to Modoc Co.; ne. Humboldt Co.; n. to Ore., 
e. to Col. 

6. G. humile Juss. Stems erect, simple or with commonly simple ascend¬ 
ing branches, 2 to 10 in. high, purplish; herbage glabrous; upper leaves 
numerous, crowded, usually rather strict, linear-lanceolate to oblanceolate, 
6 to 10 lines long, the lower ones sparse, 12 lines long; flowers in the upper 
axils; petals white, turning pink, about *4 line long, not exceeding the calyx- 
lobes or scarcely; capsule glabrous, strongly flattened contrary to the parti¬ 
tion, markedly furrowed on each side, glabrous, 4 to 5 lines long.-—Dry 
slopes, coniferous forests, 3000 to 8000 ft.: San Jacinto Mts.; San Ber¬ 
nardino Mts.; Sierra Nevada from Tulare Co. to Shasta Co., thence sw. and 
s. to Humboldt Co. and n. Lake Co.; n. to Wash, and Ida.; Chile (G. 
puinilum Wats.) 

11. GAURA L. 

Herbs with alternate leaves. Flowers white or pink, turning red, borne 
in spikes or racemes. Calyx-tube above ovary narrow, the calyx-limb 4-cleft, 
the whole calyx deciduous. Petals 4, entire, with claws. Stamens 8. Ovary 
4-celled; ovules 1 in each cell; style long. Fruit nut-like, obovoid, indehis- 
cent or splitting at apex, 1 or 2-seeded. (Latin gauros, superb, some of the 
species with somewhat elegant flowers.) 

Anthers all perfect; filaments with a scale-like appendage at base; stigma 4-lobed. 
Anthers oval, attached at the middle; leaves 4 to 12 lines wide; fruit spindle-shaped, 

4-ridged. glabrous.1 G. parviflora. 
Anthers linear, attached a little above the base; leaves V2 to 2 lines wide; fruit ovate, 

4-angled, contracted to a cylindric base, pubescent.2. G. coccinea. 
Anthers attached at the base, those opposite the petals sterile; filaments without appen¬ 

dages; stigma entire.3. G. heterandra. 

1. G. parviflora Dougl. Velvet Weed. Stem erect with erect branches, 
2 to 3 ft. high; herbage hirsute; leaves ovate-lanceolate, entire or obscurely 
denticulate, 2 to 3 in. long, sessile or nearly so, the lower ones spatulate- 
obovate, 3 to 4 in. long, gradually narrowed to a narrowly-winged petiole 
about hi to % as long; flowers in a long somewhat dense leafless spike, 6 to 
12 in. long; petals reddish, about 1 line long; fruits spindle-shaped, 4-ridged, 
3 lines long.—Providence Mts. (rare in Cal.); Nev. to Wash., N. Dak., La. 

and Mex. 

2. G. coccinea Nutt. Stems erect, several or many from the base, forming 
a bushy plant 8 to 12 in. high; herbage canescent; leaves linear, remotely 
denticulate or entire, sessile, % to 1 in. long; flowers in dense terminal 
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spikes; petals red, turning scarlet, 3 lines long; fruits short-ovate, strongly 
4-angled, abruptly contracted to a cylindric base, 2 lines long.—E. Mohave 
Desert: Providence Mts.; New York Mts.; e. to Tex., thence n. to Mont. 

3. G. heterandra Torr. Stems erect, branching, 1 to 1% ft. high; herbage 
minutely puberulent; leaves oblong to lanceolate, 1 to 1% in. long, on slender 
petioles; petals pink, l1/} to 2 lines long; fruit 1% lines long.—Montane, 3000 
to 4000 ft.: Sierra Nevada from Placer Co. to Kern Co.; s. to the San Ber¬ 
nardino Mts.; w. to Ft. Tejon. 

12. CIRCAEA L. Enchanter’s Nightshade 

Low slender perennials with thin opposite petioled leaves. Flowers small, 
white, in terminal and lateral racemes. Calyx-tube slightly produced beyond 
the ovary, the base nearly filled by a cup-shaped disk, deciduous; lobes 2, 
reflexed. Petals 2, obcordate. Stamens 2, alternate with the petals. Ovary 
1 or 2-celled, each cell 1-ovuled. Fruit 1-celled, 1-seeded, indehiscent, pear- 
shaped and bristly with hooked hairs. (Circe, sea-nymph, daughter of the 
Sun and of Perse.) 

1. C. pacifica Asch. & Mag. Stem from a short rootstock, usually simple, 
6 to 14 in. high; herbage glabrous; leaves orbicular to mostly ovate, obtuse to 
cordate at base, acuminate, obscurely repand-denticulate or almost entire, 1 
to 2 in. long, on petioles % to 1 in. long; racemes bractless; flowers % line 
long; calyx white, with a very short tube; fruit % to 1 line long.—Deep 
shade of woods: Sierra Nevada, 4000 to 7000 ft., from Tulare Co. to Siskiyou 
Co., thence s. in the Coast Ranges to Marin Co., descending to 200 ft.; 
infrequent. July. 

HALORAGEAE. Water-milfoil Family 

Perennial aquatic herbs, the leaves (in ours) in whorls. Flowers sessile in 
the axils of leaves or bracts, perfect or unisexual. Calyx-tube coherent with 
the ovary, the limb very short or obsolete. Petals small or none. Stamens 
1, 4, or 8. Ovary 1 to 4-celled; stigmas 1 to 4. Fruit a 1-seeded indehiscent 
nutlet, or 4-lobed and splitting into 4 nutlets. 

Leaves all entire; flowers perfect; stamen 1; ovary l-celled.1. Hippuris. 
Immersed leaves capillary-dissected; flowers polygamous; stamens 4 or 8 ; ovary 4-celled. . . 

2. Myriophyllum. 

1. HIPPURIS L. Mare ’s Tail 

Stems erect, unbranched. Leaves simple, entire. Flowers minute, usually 
perfect, sessile in the axils. Petals none. Calyx limb a narrow entire rim. 
Stamen 1, inserted on the anterior edge of the calyx. Style 1, filiform, stig- 
matic down one side. Ovary l-celled, becoming a 1-seeded nutlet. (Greek 
hippos, a horse, and oura, a tail.) 

1. H. vulgaris L. Stem simple, 1 to 2 ft. long (commonly emersed 4 to 7 
in.); herbage glabrous; leaves about 7 to 10 in a whorl, linear, acute, 6 to 9 
lines long; fruit nearly 1 line long.—Shallow margins of ponds and about 
springs, high mts. and along the coast, 10 to 7000 ft., infrequent but widely 
distributed in Cal.; N. Am., Eur., Asia, Patagonia. May-July. 

2. MYRIOPHYLLUM L. 

Emersed leaves entire or pectinate, those under water pinnately divided 
into capillary divisions. Flowers sessile in the axils of the opposite upper 
leaves or the whorls forming a terminal interrupted spike. Upper flowers 
generally staminate, the lowest pistillate, and the intermediate often perfect. 
Calyx of the pistillate flowers 4-toothed or the teeth none, of the staminate 
4-lobed. Petals 4, or none. Stamens 4 or 8. Stigmas 4, recurved and plumose. 
Fruit splitting at maturity into 4 bony 1-seeded nutlets. (Greek murios, a 
thousand, and phullon, a leaf.) 

Flowers in a terminal interrupted spike; petals fugacious; stamens 8. 
Bracts entire or toothed, shorter than the flowers.1. M. spicatum. 
Bracts pectinate, longer or shorter than the flowers.2. M. verticillatum. 

Flowers in the axils of the emersed linear leaves; petals subpersistent; stamens 4. 
3. M. hippurioidet 
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1. M. spicatum L. var. exalbescens Jepson n. comb. American Milfoil. 

Stems branching, 1 to 2 ft. long; leaves in whorls of 3 or 4, dissected into 
capillary divisions; whorls of flowers forming an interrupted spike 1 to 4 
in. long, the bracts ovate, entire or serrate and usually shorter than the 
flowers; nutlets 1 line long, fully as thick, rounded on the back.—Lakes and 
ponds, collected at only a few widely scattered stations in Cal.: Bear Valley, 
San Bernardino Mts.; San Francisco; Camp Taylor, Marin Co.; Merrillville, 
Lassen Co.; n. to the arctic, e. to N. Eng. (M. exalbescens Fer.) 

2. M. verticillatum L. Myriad-leaf. Submersed leaves in crowded whorls 
of 30 and 40, the capillary divisions often finer than those of no. 1; floral 
leaves pectinate-pinnatifid; spike 2 to 6 in. long; petals of the staminate 
flower purplish; nutlets somewhat gibbous at base.—Clear Lake (rare in 
Cal.); Wash, to N. Y.; Eur., Asia, n. Afr. 

3. M. bippurioides Nutt. Western Milfoil. Stems simple or branching, 
1 to 2 ft. long; leaves in whorls of 4 or 5; emersed ones linear, about *4 
line wide, conspicuously or obscurely serrate or the uppermost nearly entire, 
3 to 5 lines long; submersed ones pinnately dissected into capillary divisions, 
Yo to 1% in. long; flowers chiefly in the axils of the emersed leaves; petals 
white, obovate; nutlets less rounded 
than in no. 1. — Stockton; Mt. 
Hanna, Lake Co. (rare in Cal.); 
N. Am. 

ARALIACEAE. Aralia Family 

Ours perennial herbs. Closely 
allied to Umbelliferae, but the 
stems solid, the petals not indexed 
and the ovary 2 to 5-celled. Petals, 
stamens and styles 5. Calyx-tube 
coherent with the ovary, its limb a 
mere rim with 5 salient teeth. Fruit 
berry-like, containing as many 1- 
seeded nuts as there are carpels. 

1. ARALIA L. 

Leaves alternate, very large, 
compound. Flowers small, whitish, 
borne in panicled umbels, the pedi¬ 
cels pointed. Styles united to the 
middle. Embryo minute. (Deriva¬ 
tion uncertain.) 

1. A. californica Wats. Elk 

Clover. Fig. 672. Stems simple, 
stout, 6 to 10 ft. high, arising from 
a large rootstock with milky juice; 
herbage glabrous, subulate-scabrous 
on the main stem; leaves ternate, 
then pinnately 3 to 5-foliate, 1 to 5 
ft. long; leaflets ovate, sometimes 
elliptic, serrate, acuminate, subcor- 
date at base, Y2 to 1 ft. long; 
dowers 1% lines long, on pedicels % in. long; panicle 1 to 1% ft. long; ovary 
red, becoming a globular black berry 2% lines in diameter.—Shaded canons 
in moist spots and along living mountain streams: Coast Ranges (except 
the inner ranges) from Humboldt and Trinity Co. s.; Sierra Nevada from 
Plumas Co. to Mariposa Co.; s. to coastal S. Cal.; n. to southwestern Ore. 
July. 

UMBELLIFERAE. Parsley Family 

672. Aralia californica Wats.; a, leaf x % ; 
fl. branchlet x ; c, fl. x 3 ; d, fr. x 1V2. 

b, 

Herbs with commonly hollow stems and often dilated petioles. Leaves 
commonly alternate or basal, compound (sometimes simple), usually much 
incised or divided. Flowers small, in compound umbels, or the umbels some- 
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times simple or capitate. Umbels when compound with the peduncle divided 
at summit into a number of rays, each ray bearing a secondary umbel termed 
an umbellet. Umbellets commonly subtended by bractlets (forming an in- 
volucel); rays commonly subtended by bracts (forming an involucre). 
Calyx-tube wholly adnate to the ovary; calyx-teeth small, sometimes obso¬ 
lete. Petals 5, usually with an indexed tip. Stamens 5, inserted on an 
epigynous disk. Ovary inferior, 2-celled, one hanging ovule in each cell. 
Styles 2, united below and forming a swollen or cushion-like base (stylopo- 
dium). Fruit consisting of two carpels united by their faces (commissure), 
flattened laterally (i. e., flattened sidewise or contrary to the commissure), 
or flattened dorsally (i. e., each carpel flattened on the back or parallel with 
the commissure), or not flattened at all. Each carpel with 5 ribs or ridges, 
one down the back (dorsal rib), 2 on the edge near the commissure (lateral 
ribs), and 2 between the dorsal and lateral ribs (intermediate ribs). Between 
the ribs are the spaces called intervals:—the dorsal intervals are those 
next to the dorsal rib; the lateral intervals are those next to the lateral ribs. 
Beneath the intervals (in the tissue of the pericarp), as also on the com¬ 
missural side, are oil-tubes. Carpels 1-seeded, splitting apart at maturity, 
each borne on a filiform division of the receptacle (or carpophore) which is 
prolonged between them. The “seed-face” is against the commissure. 
Embryo small; endosperm cartilaginous.—The inflorescence is frequently 
irregularly compound; in a few genera the fruit has no ribs, and in others 
no oil-tubes. The number of oil-tubes in a given species is, generally speak¬ 
ing, a reliable character but it should be noted that there is here, also, more 
or less variation. The character of the ribs and oil-tubes should be ascer¬ 
tained by examination of perfectly mature fruit. Many of the species are 
poisonous or have poisonous parts, although many others, such as Parsley, 
Carrot and Parsnip, have edible organs and are classed as food plants. 

A. Fruit bearing prickles, bristles, scales or tubercles. 
Ribs none; oil-tubes none except in no. 2. 

Fruit covered with hyaline scales; flowers greenish-white or blue, in dense heads; 
prickly perennial herbs...1. Eryngium. 

Fruit bur-like, covered with hooked prickles. 
Flowers yellow or purple, mostly in head-like clusters; perennials. .2. Sanicula. 
Flowers white, in compound umbels; annuals.3. Anthriscus. 

Ribs present; flowers white. 
Oil-tubes none or obscure. 

Fruit with an elongated beak several times longer than the muriculate body; 
annuals.4. Scandix. 

Fruit not beaked or with a short beak several times shorter than the smooth body; 
ribs bristly; perennials.5. Osmorrhiza. 

Oil-tubes present, usually conspicuous. 
Ribs armed with bristles. 

Fruit somewhat flattened dorsally; spines barbed; calyx-teeth obsolete; umbel 
compound.6. Daucus. 

Fruit flattened laterally; bristles hooked; calyx-teeth obvious. 
Umbels subcapitate, opposite the leaves; fruit prickly on one carpel, 

warty on the other.7. Torilis. 
Umbels compound, terminal and lateral; fruit prickly on both carpels. . 

8. Caucalis. 
Ribs not armed, inconspicuous; fruit tuberculate-roughened; umbels irregularly 

compound.9. Apiastrum. 

B. Fruit not prickly or tuherculate nor scaly (sometimes hairy). 
I. Leaves simple; umbels simple or proliferous. 

Leaves alternate or in a basal tuft; carpels with filiform ribs; stems creeping; perennials. 
Oil-tubes none; leaves orbicular or peltate.10. Hydrocotyle. 
Oil-tubes solitary; leaves consisting of hollow cylindrical petioles.24. Lilaeopsis. 

Leaves opposite; carpels without ribs; stems slender, weak; annuals.11. Bowlesia. 

2. Leaves pinnately or ternately compound or decompound; umbels compound. 

a. Ribs of the fruit not winged; fruit not flattened dorsally, sometimes somewhat 
laterally flattened. 

Flowers white, rarely pinkish, or at least not yellow. 
Oil-tubes none. 

Fruit linear or elongated (*4 to 1 in. long) ; stems not dotted. . .5. Osmorrhiza. 
Fruit ovate (1% lines long) ; stem purple-dotted.12. CONIUM. 

Oil-tubes present. 
Oil-tubes solitary in the intervals (see also no. 17). 

Petals conspicuously unequal; lower leaves with broad leaflets, the upper 
dissected.13. Cori^ndrum. 
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Petals equal or essentially so. 
Umbels subsessile in the forks and terminal on the branches. 14. Apium 
Umbels terminal on the branches. 

Bracts 3-parted to the middle into filiform divisions, closely re¬ 
flexed; upper leaves ternately decompound and dissected. 

15. Ammi. 
Bracts entire or merely toothed, spreading or rarely reflexed; 

leaves pinnate or bipinnate. 
Leaflets entire; ribs filiform; plants of dry ground or moist 

meadows.16. Carum. 
Leaflets serrate; plants of marshes or stream banks. 

Ribs corky but distinct. 
Styles short (about V3 or y5 as long as the fruit; 

fruit broadly ovate or roundish. 
18. ClCUTA. 

Styles long (about y2 as long as the fruit) ; fruit 
subcylindric.19. Oenanthe. 

Ribs confluent, forming a continuous corky covering. . . . 
20. Berula. 

Oil-tubes 2 or more, at least in some of the intervals. 
Ribs, or some of them, corky. 

Leaves simply pinnate; stems leafy; ribs all corky; marsh or aquatic 
plants.21. SiUM. 

Leaves once or twice ternate, all basal; lateral ribs corky-thickened, 
the others slender; slopes towards the arid interior. 

22. Orogenia. 
Ribs not corky-thickened. 

Pedicels of the flowers equal or nearly so; calyx-teeth not rigid. 
Leaves once to thrice ternate or pinnate; mostly tall plants. 

Leaflets linear, mostly entire; ribs filiform... 17. Eulophus. 
Leaflets ovate, incised; ribs strong, acute... 23. Ligusticum. 

Leaves pinnate or bipinnate, the divisions or leaflets oblong, 
entire; alpine dwarf.25. Podistera. 

Pedicels of the sterile flowers surpassing or equaling the fruit; sterile 
calyx-teeth rigid-subulate, very prominent.... 26. Oreonana. 

Flowers yellow. 
Stems of medium height, the leaves mostly basal; leaflets broad.27. Velaea. 
Stems very tall, leafy; leaves dissected into filiform segments.28. Foeniculum. 

b. Some or all the ribs of the fruit winged. 

Lateral ribs winged, the dorsal and intermediate ribs filiform; fruit flattened dorsally. 
Corollas of marginal flowers of umbel radiately enlarged; oil-tubes reaching only 

half way to base of fruit; tall coarse plants.29. Heracleum. 
Corollas all alike; oil-tubes as long as the fruit (except in no. 32). 

Leaves and peduncles arising from the root-crown, or from only a very short 
proper stem. 

Lateral wings of fruit corky-thickened; flowers commonly yellow; tall plants 
with large leaves.30. Leptotaenia. 

Lateral wings thin; flowers yellow, white or purple; low plants with medium 
or small leaves.31. Lomatium. 

Stems tall, leafy. 
Dorsal and intermediate ribs 3 ; flowers yellow. 

Leaves pinnate, the leaflets ovate, toothed.32. Pastinaca. 
Leaves ternately compound and dissected into filiform segments. 

33. Anethum. 
Dorsal and intermediate ribs apparently 5; leaves simply pinnate; flowers 

white.34. Oxypolis. 
Lateral, dorsal and intermediate ribs all winged or very prominent. 

Tall plants with leafy stems; flowers white. 
Umbellets not capitate. 

Ribs not corky-thickened; fruit flattened dorsally; petioles not inflated. 
Leaflets incised or deeply toothed; oil-tubes solitary in the intervals. . . 

35. CONIOSELINUM. 
Leaflets not incised, merely serrate or toothed or entire; oil-tubes 1 to 

3 in the intervals.36. Angelica. 
Ribs very thick and corky; fruit slightly flattened laterally if at all; petioles 

inflated.37. Coelopleurijm. 
Umbellets capitate; fruit cuneate-obovate, flattened dorsally, pubescent. 

38. Sphenosciadium. 
Mostly low plants, the leaves and peduncles all basal; oil-tubes several in the intervals; 

flowers white, yellow or purple; fruit flattened dorsally or not at all. 
39. Cymopterus. 

1. ERYNGIUM L. Button Snakeroot 

Perennials with clustered coarse fibrous roots, often dichotomously branch¬ 
ing stems, prickly involucres and often prickly leaves. Leaves opposite, or 
the upper sometimes alternate, commonly oblanceolate and spinulose-serrate 
or incised, or the basal, when growing in water, with fistulous petioles and 
the blade more or less obsolete. Flowers greenish-wThite or bluish, condensed 
in heads; heads terminal on the branches or on short peduncles in the forks; 
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bracts spinose, conspicuous; bractlets usually spiuose-tipped. Calyx-lobes 
(or sepals) persistent on the fruit. Fruit covered with whitish thin scales; 
ribs obsolete. Oil-tubes none or obscure. (Greek name used by Dioscorides.) 

Sepals entire. 
Heads very blue.1. E. articulatum. 
Heads greenish, seldom blue. 

Blades of lower cauline leaves about 1 !4 in. long, the petioles several times as 
long.2. E. alismaefolium. 

Blades of lower cauline leaves little or not at all exceeded by the petioles. 
Bracts mostly entire (sometimes with a pair of spiny teeth or bristles). 

Styles in fruit little or not at all exserted beyond calyx-lobes; bracts and 
bractlets glabrous. 

Stem diffusely branched from base; leaves serrate or incised; 
bracts callous-margined.3. E. armatum. 

Stem erect, simple below; leaves twice pinnately parted; bracts 
scarious-winged at base.4. E. pinnatisectum. 

Styles in fruit conspicuously exserted beyond calyx-lobes; bracts and 
bractlets puberulent.5. E. lonyistylum. 

Bracts more or less spiny-toothed or bristly. 
Plants prostrate or low-diffuse. 

Stems thickened, nearly simple, clustered at base; basal leaves 
pinnatifid.6. E. minimum. 

Stems slender, freely branched, not clustered at base; basal leaves 
oblanceolate, spinose-toothed.7. E. aristulatum. 

Plants erect. 
Bractlets not spiny-toothed.8. E. jepsonii. 
Bractlets spiny-toothed. 

Leaves merely spinose-toothed or somewhat incised; bracts 
and bractlets spiny-toothed only towards base. 

9. E. vaseyi. 
Leaves laciniately parted into remote spinulose-toothed seg¬ 

ments ; bracts and bractlets spiny-toothed except to¬ 
wards tip.10. E. castrense. 

Sepals pinnately 3 to 5-cuspidate.11. E. globosum. 

1. E. articulatum Hook. Bee-thistle. Stem erect, dichotomously branched 
above, usually with a pedunculate head in the forks, 2 to 3 ft. high; herbage 
with a strong disagreeable odor; lower leaves fistulous, elongated, jointed, 
with or without a lanceolate or ovate nearly parallel-veined entire to 
spinulose-laciniate blade; upper leaves sometimes opposite, more or less 
laciniate; heads ovoid, 4 to 8 lines high, blue; bracts narrowly linear-lance¬ 
olate, cuspidate-tipped, more or less spinulose-serrate, 6 to 10 lines long, de- 
flexed; bractlets lanceolate, entire, or somewhat spiny-toothed, more or less 
scarious-margined, surpassing the sepals; sepals lanceolate, 1% lines long, 
tapering into a short spine, equaled or surpassed by the styles.—River 
marshes and marshy meadows: lower San Joaquin River; Sacramento Valley; 
n. to Siskiyou and Modoc Cos.; Ore. to Ida. Var. bakeri Jepson. Stem simple 
for more than half its length, then sparsely branched, 1 to l1/^ ft. high; leaf 
blades of basal leaves ovate, 1% to 2 in. long, the petiole much elongated; 
heads ovate to globose, bluish, on longish peduncles, 4 to 5 lines high; bracts 
linear-lanceolate, pinnately spinescent, longer than the heads, spreading or 
often deflexed; bractlets with a pair of spinose teeth above the middle, 
scarious-margined at base, equaling or slightly exceeding the sepals; sepals 
ovate, % line long, tapering rather abruptly into a short cusp, exceeded by 
the styles.—Modoc Co. This is an apparent intergrade to no. 2. 

2. E. alismaefolium Greene. Main stem 1 to 2 in. high, then parted into 
3 to 5 diffuse dichotomous branches, at first much shorter than the leaves, 
later often exceeding them; basal leaves % to 1% ft. long, consisting of 
elongated petioles with or without short (l1/! in. long) blades; petioles 
terete, jointed, passing above into flat spinose ones without joints; upper 
leaves similar but much smaller; heads usually pedunculate, nearly globose, 
3 to 3Yo lines high; bracts subulate-lanceolate, usually somewhat longer than 
the heads, 4 to 5 lines long, with or without a few spinose bristles, somewhat 
scarious-margined at base; bractlets subulate-lanceolate, a little exceeding 
the flowers, with conspicuous scarious margins below (broadening down¬ 
ward), with or without a few bristles; sepals ovate-oblong, scarious mar¬ 
gined, % line long, tapering into a cuspidate-bristly tip; styles longer than 
the sepals.—Modoc Co. 

3. E. armatum C. & R. Coast Eryngo. Fig. 673. Stem diffusely branch¬ 
ing, 3 to 5 or 10 in. long; leaves broadly oblanceolate, incised or merely 
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serrate, the teeth spinose; bracts 
and bractlets very prominent, 
broadly lanceolate, strongly spinose- 
tipped, with a callous margin, entire 
or with a pair of spinulose teeth 
below, sometimes scarious-winged at 
the very base, 3 to 7 lines long; 
sepals ovate, % line long, usually ex¬ 
ceeding the styles, narrowed at apex 
into a sharp point or cusp less than 
half as long. — Lowlands near the 
coast from Monterey Co. to Hum¬ 
boldt Co.; often abundant. 

4. E. pmnatisectum Jepson. Stem 
erect, branching above, 8 to 14 in. 
high; basal leaves 6 in. long, tapering 
into a flat winged petiole, pinnately 
parted into narrow rather remote 
segments, these spinulose-toothed or 
-parted; upper leaves similar or 
merely spinose-toothed, the petiole 
short or lacking; heads 3% to 4 lines 
high; bracts entire, 4 to 5 lines long, 
with wide scarious margin at base 
forming a lobe or tooth above; bract- 
lets shorter, similar; sepals lanceo¬ 
late, 1 line long, tapering into a spine 
about % as long; styles exceeded by 
sepals.—Sierra Nevada foothills in 
Tuolumne Co. 

5. E. longistylum C. & R. Stem 
low (4 to 8 in. high), branching throughout and spreading; basal leaves 
narrow, pinnately cut into distant almost spine-like segments; heads globose, 
about 1% lines high; bracts narrowly lanceolate, spreading, minutely puberu- 
lent, much longer than the heads, 2% to 3% lines long, mostly entire, 
scarious-margined at base; bractlets similar, but narrower, and with broader 
scarious margins at base; sepals lanceolate, scarious-margined, x/2 line long, 
tapering above into a weak acuminate tip; styles very much longer than 
the sepals.—W. San Luis Obispo Co. 

6. E. minimum C. & R. Low, depressed-tufted, the stems several to many, 
nearly simple, thickened toward the base and markedly retrocurved, 1 to 4 
in. long; leaves mostly basal, 2 to 6 in. long, merely cleft and toothed to 
pinnately divided with cleft or toothed ovatish-segments, the teeth and 
petioles more or less spinose; heads on very short peduncles, nearly globose, 
2y2 to 3i/o lines high; bracts broadly lanceolate, equaling or slightly exceed¬ 
ing the heads, the lower % with spinose bristles; bractlets broadly linear- 
lanceolate, a little longer than the flowers, with a conspicuous scarious 
margin below, at the top of which and just above are a few bristles; sepals 
ovate, scarious-margined, *4 line long, with an abruptly cuspidate-bristly 
tip about as long; styles exceeding the sepals.—N. Sierra Nevada (Nevada 
Co. to Plumas Co.) 

7. E. aristulatum Jepson. Stems prostrate or low-diffuse, very slender, 
10 to 15 in. long, basal leaves tapering into a long petiole, 4 in. long (includ¬ 
ing the petiole), the short blade spinose-toothed and with a few lanceolate 
segments; cauline leaves opposite, sessile, spinulose-serrate; heads very 
numerous, 2y2 to 3% lines long; bracts exceeding the head, about 41/? lines 
long, densely spinescent at base; bractlets spinose, the body narrowly lance¬ 
olate, inversely sagittate-winged from the base upward, the lobes of the 
wings thus forming sinuses, in each of which are borne 1 to 3 awns sur¬ 
passing the breadth of the wing; sepals ovate-lanceolate, hyaline-margined, 
1 line long, tapering into a cuspidate-bristly tip, exceeded by the long styles. 
—Dry lake beds, Lake Co. 

673. Eryngium armatum C. & R.; a, leaf 
x V2 ; b, infl. x % ; c, bract x 4; d, fr. x 4; 

e, sect. carp, x 7. 
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(374. Eryngium vaseyi C. & R.; a, plant x % ; 
b, terete leaves x ti ; c, fr. branch x V2 ", d, 

fr. x 3 ; e, sect, carpel x 7 ; /, bractlet x 2. 

the base and diffusely branching, the 
heads about 2% lines high; bracts 
narrow and rigid, with a few spinose 
bristles and with or without a nar¬ 
row scarious margin at base, 3l/> to 
6 lines long; bractlets similar but 
with a short broad scarious margin 
below, usually without bristles; 
sepals ovate, V2 line long, tapering 
above into a cuspidate-bristly tip.— 
Sandy ground, San Luis Obispo Co. 
to San Diego Co. and L. Cal. (E. 
parishii C. & R.) 

9. E. vaseyi C. & R. Coyote- 
thistle. Eig. 674. Plants growing in 
shallow vernal pools and showing 
two vegetative stages: earliest leaves 
all terete, jointed, and basal, disap¬ 
pearing with the drying up of the 
pools and succeeded by leafy stems; 
stems stout, erect, more or less 
branching, commonly 8 to 13 in. (or 
sometimes 2 ft.) high; lower leaves 
narrowly oblanceolate, spinulose, 
somewhat incised or bearing small 
lanceolate lobes below, 4 to 8 in. 
long, the upper much shorter; heads 
3^2 (or 2x/2 lines) high; bracts spi¬ 
nose, spinulose toward the base, 6 
to 10 lines long, much surpassing the 
bractlets; bractlets similar, surpass- 

8. E. jepsonii C. & R. Button- 
thistle. Plants growing in shallow 
vernal pools, the earliest leaves all 
basal and consisting of terete hollow 
jointed petioles, % to l1/^ ft. long, 
these disappearing with the drying- 
up of the pools, and leafy stems aris¬ 
ing; stems slender, freely branching, 
1% to 1% ft. high; leaves oblanceo¬ 
late, spinulose, sometimes incised, the 
lower narrowed at base to a slender 
spinulose petiole, the upper short- 
petioled or sessile; heads 3 to 3y2 
lines high, surpassed by the bracts; 
bracts rigid, 4 to 10 lines long, with 
few short bristles at base; bractlets 
lanceolate, with scarious margin at 
base, broader upwards, not spinu¬ 
lose; sepals oblong or lanceolate, 1 
line long, narrowed abruptly into a 
spine less than half as long, exceeded 
by the long styles.—Low places in 
valley fields and flats in the hills, 
Napa Co. to Santa Clara Co. Var. 
parishii Jepson. Stems slender, erect 
or spreading, much branched at base, 
Vs to 1% ft. high; basal leaves lacin- 
iate-toothed or parted into remote 
spinose-toothed segments, tapering 
into a long somewhat spiny-toothed 
petiole; inflorescence beginning near 

675. Eryngium castrense Jepson; a, fr. 
branchlet x V2 ; b, leaf x V2 ; c, bractlet 

x 1V2 ; d, fr. x 5; e, sect. carp, x 12. 
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ing the flowers; fruit with abruptly cuspidate sepals longer than the short 
styles.—Low places in fields, Sacramento Valley, w. to Mendocino Co. and 
s. to Monterey Co. May-June. 

10. E. castrense Jepson. Fig. 675. Stem stout, very erect, simple below, 
branched above, 1% to 1% ft. high; cauline leaves laciniately divided into 
rather remote very narrow segments, these again cleft or toothed, the margin 
of the divisions and the ligulate rachis spinose; leaves at the upper forks 
bracteose-foliaceous, pinnately spinose-cleft, somewhat recurving, 1^4 to 1Vj 
in. long; heads mostly sliort-peduncled, 4 to 5 lines high, twice exceeded by 
the bractlets; bracts moderately rigid, pinnately spiny-toothed except toward 
tip, at base more or less scarious margined and densely spinose dorsally, 
% to 1 in. long; bractlets similar but with broadly scarious margined base 
which encloses the fruit; sepals about 1 line long, tapering into a short 
spine.—Sierra Nevada foothills from Tuolumne Co. to Butte Co. Var. vall!- 

cola Jepson. Bracts and bractlets shorter and less markedly spinescent, 
in this character approaching no. 9.—Sierra Nevada foothills from Mariposa 
Co. to Butte Co. 

11. E. globosum Jepson. Stems 1 to several from base, branching above, 
14 to 20 in. high; basal leaves pinnately divided into narrow distant seg¬ 
ments, these more or less spinose-toothed or cleft, the petioles spinose-winged 
and at base somewhat clasping, the entire leaf 5 in. long; cauline leaves 
similar but smaller with short spinosely winged petiole, the uppermost more 
or less bracteose, very spiny at base; heads remarkably globose, mostly on 
short stout peduncles, 5 lines in diameter, not exceeded by the bractlets 
except the terminal ones; bracts rigid, spine-tipped and pinnately spinose, 
somewhat scarious at base, 4 to 5% lines long; bractlets pinnately 2 or 3- 
spinose, with broad scarious mar¬ 
gin at base, the margin 1 or 2- 
spinose above; lateral bractlets 
equaling the flowers, the terminal 
ones much longer, all falling with 
the fruit; sepals ovate, 1 line long, 
pinnately 3 to 5 spiny-toothed 
(rarely entire), the apical spine % 
line long; styles scarcely exserted; 
fruit 1% lines long.—Flats in and 
near the Sierra Nevada foothills 
in Tulare Co. Var. medium Jepson. 
Bractlets conspicuously exserted 
from the heads, in this respect ap¬ 
proaching no. 9.—Cathay foothills, 
Mariposa Co. 

2. SANICULA L. Snake-hoot 

Glabrous perennials with naked 
or few-leaved stems, usually much 
divided leaves, and irregularly 
compound, few-rayed umbels. In¬ 
volucres of leaf-like toothed bracts. 
Involucels of small usually entire 
bractlets. Flowers greenish, yellow 
or purple, of two sorts, perfect 
(fertile) and staminate (sterile), 
both kinds in the same umbellet, 
the staminate often pediceled. Um- 676. Sanicula arctopoides H. & A.; a habit x 
i -n , ... j , n j 14 ; b, head x 1; c, sterile n. x 5 ; a, fruit x 5; 
bellets capitate and here called e, crogS sect, of carpel x 5. 
‘ ‘ heads. ” Calyx-teeth slightly 
foliaceous, persistent. Fruit subglobose or obovoid, without ribs, densely 
covered with tubercles which often end in hooked prickles. Oil-tubes many 
and irregularly distributed. (Diminutive, derived from Latin sanare, to heal; 
certain species used in medicine.) 
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A. Fruit pediceled or stipitate; leaves palmately lobed or divided; stem or stems from a 
stoutish taproot. 

Bractlets conspicuous, much exceeding the heads; plants prostrate or decumbent. 
1. S. arctopoides. 

Bractlets inconspicuous, not exceeding the heads; plants erect. 
Leaf divisions broad, not toothed to the very base; common.2. S. menziesii. 
Leaf divisions narrow, decurrent below into a conspicuously toothed rachis; rare. . . . 

3. S. arguta. 

B. Fruit neither pediceled nor stipitate. 

Stem or stems from the more or less thickened crown of a taproot. 
Flowers purple (yellow in the vars.) ; leaves bipinnatifid, the main divisions decurrent 

on the toothed rachis.4. S. bipinnatifida. 
Flowers yellow. 

Leaves entire or some 3-parted; S. F. Bay.5. S. maritima. 
Leaves not entire. 

Leaves palmately cleft or divided, the main divisions confluent below; coast 
species.6. S. laciniata. 

Leaves ternate, the main divisions on distinct petiolules; Sierra Nevada, San 
Bernardino Mts. 

Plants low, the spreading peduncles arising in a cluster from near the 
base.7. S. nevadensis. 

Plants erect, the peduncles arising singly along the stem. 
8. S. septentrionalis. 

Stems from a tuberous root. 
Leaves twice or thrice pinnate, of distinct small leaflets; fruit tuberculate, the tuber¬ 

cles tipped with hooked bristles; tuber vertically elongated. .9. S. bipinnata. 
Leaves twice or thrice ternate, then pinnately dissected. 

Tuber globose; fruit tuberculate, not bristly; flowers yellow.10. S. tuberosa. 
Tuber elongated, fleshy, branched below; fruit with its upper tubercles tipped 

with hooked bristles; flowers salmon-color.11. S. saxatiUs. 

1. S. arctopoides H. & A. Footsteps-of-Spring. Fig. 676. Prostrate or de¬ 
cumbent, the plants 4 to 8 in. broad, conspicuous because of the yellowish 
foliage; main stem from a taproot, very short, bearing a tuft of leaves and 
several divergent naked branches often longer than the leaves, each branch 
bearing an umbel of 1 to 4 rays; rays short or as much as 5 in. long; leaves 
2 to 2% in. broad, 2 to d1/^ in. long, including the broadly margined petiole, 
palmately parted into 3 divisions which are again cleft, the whole margin 

677. Sanicula menziesii H. & A.; a, leaf x 
Vz ; b, fr. branchlet x V2 ; c, fr. x 5; 

d, sect. carp, x 6. 

lacmiately cut into slender unequal 
teeth, almost as if fringed, or again, 
the lanceolate spreading segments 
subentire; bracts similar; heads 3 
lines in diameter, surrounded by con¬ 
spicuous involucels of 8 to 13 oblong 
entire bractlets 5 to 7 lines long, or 
4 or 5 much shorter than the others; 
flowers yellow; fruit 1 to 1*4 lines 
long, naked at base, with strong 
bristles above.—Open or brushy hills 
of the seaward Coast Ranges from 
Monterey to Humboldt Co.; n. to 
B. C. Also called Yellow Mats. 

2. S. menziesii H. & A. Gamble 
Weed. Fig. 677. Stem 1 to S3^ feet 
high, from a stoutish taproot, simple 
below, paniculately branching above; 
leaves round-cordate in outline, 1 to 
3 in. broad, palmately and deeply 
3 to 5-lobed, the broad segments 
sharply lobed or incised, with mucro- 
nate teeth; rays few, % to 2 in. 
long; bracts small, leaf-like; bract- 
lets 6 to 8, small, entire; flowers 
yellow, the sterile ones short-pedi- 
celed or nearly sessile; fruit covered 
with strong bristles, 1 y2 lines long, 
distinctly stipitate, 4 to 9 in each 
head, at length divergent.—Shady 
woods of the foothills: coastal S, 
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Cal.; Coast Ranges; Sierra Nevada; n. to B. C. Var. NUDiCAtJLis Jepson. 
Branches about 10, sub-basal, somewhat scapiform; leaves long-petioled. 
thinnish, less deeply parted, sinuses more nearly closed and the segments less 
lobed.—Coast Ranges; Amador Co. Var. pedata Jepson. Robust, 3 to 5 ft. 
high; leaves thickisli, dark green, pedately divided into cuneate segments 
(especially the cauline), 3 to 4 in. broad, the teeth bristle-tipped.—Elk Mt., 
Lake Co.; Calistoga. Var. foliacea Jepson. Low but very leafy, the bracteal 
leaves very large.—San Francisco Bay; Kelseyville, Lake Co. 

3. S. arguta Greene. Stem sparingly branched, from the crown of a thick¬ 
ened taproot, 8 to 14 in. high; leaves mainly basal, 1 to 3 in. long, palmately 
5- to 7-divided, the middle division largest and often distant, the lower pair 
of divisions smaller than the lateral pair, ail more or less pinnately parted 
or cleft and toothed and each decurrent to the base, forming a broad toothed 
wing; ultimate segments 2 to 3 lines broad; midribs and upper side of 
petioles minutely glandular; petioles 2 to 5 in. long; cauline and bracteal 
leaves reduced or sometimes large; rays 3 to 5 in an umbel, 1 to 4 in. long; 
flowers yellow, the heads 2 or 3 lines 
broad; bractlets membranaceous, ob¬ 
long, acute, not exceeding the heads; 
fruit prickly, 2 y2 lines long, stipitate. 
—Coastal S. Cal. 

4. S. bipinnatifida Dougl. Purple 
Sanicle. Fig. 678. Plants % to 1 ft. 
high, the herbage disposed to be 
purplish; taproot deep-seated, its 
thickened multicipital crown bearing 
a cluster of leaves and several stems 
which are leafy mainly or wholly 
toward the base; leaves 2^2 to 4 in. 
long, mostly triangular in outline, 
pinnately 3 to 7-parted, the divisions 
distant, decurrent on the rachis as 
a toothed wing, and cut into oblong 
or ovate unequally toothed or ser¬ 
rate lobes; flowers purple, the sterile 
pediceled, borne in dense heads 2y2 
to 4 lines in diameter; umbels irreg¬ 
ular, with long or short rays, small 
leaf-like bracts and small lanceolate 
bractlets; fruit covered all over with 
bristles.—Grassy slopes in the hills: 
coastal S. Cal.; Coast Ranges; Sierra 
Nevada foothills; n. to B. C. May- 
June. Var. flava Jepson. Leaves 
mostly light green with broad pri¬ 
mary division (% to 1*4 in- wide); 
flowers yellow.—Butte Co.; Plumas 
Co. Var. nemoralis Jepson. Winged 
rachis entire or sparsely denticulate 
Mariposa Co. to Nevada Co. 

678. Sanicula bipinnatifida Dougl.; a, typi¬ 
cal leaf x % ; b, early leaf x 3 ; c, infl. x V2 ; 

d, fr. x 3 ; e, sect. carp, x 6. 

flowers yellow.—Sierra Nevada from 

5. S. marftima Kell. Dobie Sanicle. Plants 10 to 12 in. high, the stout 
stem from a much-thickened root; basal leaves rather numerous, elliptical 
to orbicular, entire or slightly serrate, 1 to 2 in. long, on petioles 4 to 6 in. 
long; cauline leaves few, 3-parted into obovate or roundish divisions (as are 
sometimes the basal leaves), with sub-entire or coarsely toothed margins; 
peduncles few, elongated; umbel with 1 to 4 rays 1 to 2y2 in. long; involucre 
of leaf-like bracts; involucel of many small lanceolate bractlets; flowers 
yellow, the sterile ones short-pediceled; fruit bristly, somewhat naked below, 
iy2 lines long; seed-face concave with a very prominent median longitudinal 
ridge.—Local species of low and wet adobe lands in the vicinity of salt- 
marshes bordering San Francisco Bay. 
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6. S. laciniata H. & A. Coast Sanicle. Plants 6 to 13 in. high; stem from 
a medium taproot, the branches few and disposed to diverge; leaves mainly 
basal, roundish in outline, % to 1 in. long, palmately 3-cleft or parted, the 
divisions incisely lobed or laciniate with spreading teeth, their petioles 1 to 2 
in. long; upper leaves and foliaceous involucres similar but reduced; umbel 
with 2 to 5 unequal rays (% to 1% in. long) or 1 or 2 of the rays again 
umbellate; dowers yellow, subtended by an involucel of oblong-ovate or 
lanceolate bractlets 1 line long; sterile flowers long-pediceled; fruit prickly, 
somewhat naked below, 1% lines long.—Slopes of the coast hills from Hum¬ 
boldt Co. to Monterey Co. Apr. Yar. serpentina Jepson. Leaves 1 to 1^2 
in. long, palmately 3-parted, or divided, the lobes pinnately parted into often 
remote lanceolate segments, these entire or laciniately toothed.—Monterey 
Co. to Marin Co. 

7. S. nevadensis Wats. Sierra Sanicle. Low plants, with several spread¬ 
ing peduncles 1 to 6 (or 9) in. long arising basally or from the very short 
stem; leaves about 1 in. long, on petioles as long or twice as long, ternate, 
the divisions with distinct petiolules, oblong-ovate to roundish in outline, 
3 to 5-lobed with the segments again lobed or toothed; rays 3 to 10 in an 
umbel, 1 line to 1 in. long, the bracts pinnatifid, leaf-like; bractlets small, 
oblong, acute, more or less united; flowers yellow, the sterile on pedicels 1 to 
IC2 lines long; fruit tuberculate, the tubercles ending in hooked bristles.— 
Middle altitudes in the mountains, 5000 to 6000 ft.: San Bernardino Mts. 
and n. through the Sierra Nevada to Modoc and Siskiyou Cos. May-June. 
Var. glauca Jepson. Leaves glaucous, very finely divided.—Rocky slopes, 
Tulare and Kern Cos. 

8. S. septentrionalis Greene. Plants erect, 6 to 12 in. high; peduncles 
few, divaricately spreading, scattered along the stem; leaves 1 to 2 in. long; 
fruit 2 lines long; otherwise like no. 7.—Montane, 5000 to 7000 ft.; Sierra 
Nevada (Tulare Co. to Siskiyou Co.); high North Coast Ranges; n. to B. C. 

9. S. bipinnata H. & A. Poison Sanicle. Fig. 679. Stem from an elongated 
tuber-like root, erect, usually simple below, % to 2 ft. high; herbage with a 

strongly aromatic odor; leaves 
chiefly basal, 2 to 4 in. long, twice 
or thrice pinnate, the ultimate divi¬ 
sions obovate or oblong, 3 to 4 lines 
long, not decurrent; umbel with 3 or 
4 rays and leaf-like bracts; flowers 
yellow, the heads 2 lines in diameter 
and subtended by several small more 
or less united bractlets; fruit tuber¬ 
culate, the tubercles tipped with 
stout hooked bristles.—Shady woods 
in the low hills, Coast Ranges and 
Sierra Nevada. Apr. 

10. S. tuberosa Torr. Turkey Pea. 

Fig. 680. Stem from a globose tuber, 
5 to 9 (or 14) in. high, simple or 
divided at or near the surface of the 
ground into 2 to 5 long peduncle-like 
often divergent branches, each irreg¬ 
ularly di- or tri-chotomous, the divi¬ 
sions ending in 1 to 4-raved umbels 
and commonly with pedicellate heads 
in the forks; leaves once or twice 
ternate, then pinnatifid, usually very 
finely dissected into acutish seg¬ 
ments; involucres of leaf-like bracts; 
involucels of small ovate or lance¬ 
olate partially united bractlets; 
heads 2 to 3 lines broad; flowers yel¬ 
low, the sterile on pedicels 1 to 2% 
lines long; fruit flattened laterally, 

679. Sanicula bipinnata H. & A.; a. leaf 
x V2 ; b, root x V2 ; c, fr. branchlel x V2 ; 

d, fr. x 4; e. sect. carp, x 7. 
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680. Sanicula tuberosa Torr.; a, habit x V2 ; 
b, fr. x 7 ; c, sect. carp, x 10. 

(Greek anthriscus, its etymology unknown.) 

tuberculate but not at all bristly, 1 
line long.—Eocky or gravelly slopes 
in the foothills, 500 to 2500 ft. and 
up to 5000 ft.: Coast Eanges; Sierra 
Nevada; s. to San Diego Co. and L. 
Cal. 

11. S. saxatilis Greene. Stems sev¬ 
eral, branching and widely spreading 
from the base, 4 to 7 in. long; root 
a very thick and fleshy tuber, more 
or less elongated or irregular; ulti¬ 
mate leaf segments broad, coarsely 
toothed; flowering branches repeat¬ 
edly dichotomous; flowers straw 
color; upper tubercles on the fruit 
tipped with a reduced subulate and 
somewhat hooked bristle; otherwise 
like no. 10. — Eocky crests, Mt. 
Diablo. 

3. ANTHRISCUS Bernh. 

Annual herb. Leaves bipinnate 
with bipinnatifid leaflets, the upper 
leaves reduced. Flowers white. Um¬ 
bels compound, lateral, shortly pe- 
duncled or sessile. Eays few. In¬ 
volucre none. Involucel of few lance¬ 
olate bractlets. Fruit somewhat later¬ 
ally compressed, ovate, shortly beaked, 
curved with short hooked bristles. 
Eibs and oil-tubes none or obscure. 

681. Scandix pecten-veneris L.; a, fr. brancli- 
let x V2 ; b, fr. x % ; c, carpel x % ; 

d, sect. carp, x 10. 

1. A. vulgaris (L.) Pers. Bur 

Chervil. Slender, 1% to 3 ft. high; 
rays 3 to 6, % to 1 in. long; pedi¬ 
cels 1 to 3 lines long; fruit 1% 
lines long. — Adventive European 
weed. 

4. SCANDIX L. 

Annuals with dissected decom¬ 
pound leaves. Flowers white, polyg¬ 
amous, in compound umbels. Stam- 
inate flowers with stamens and 
green disk, and occasionally with 
short styles; pistillate flowers with 
long styles, purple disk and with or 
without stamens. Eays commonly 
2, rarely 1 or 3. Involucre none or 
of one bract. Involucels of several 
bractlets. Petals unequal, the outer 
larger. Fruit linear, flattened later¬ 
ally, muriculate, prolonged into a 
beak several times longer than the 
body. Eibs prominent. Oil-tubes 
none or obscure. Seed-face sulcate. 
(The Greek name.) 

1. S. pecten-veneris L. Shep¬ 

herd’s Needle. Fig. 681. Erect, 
simple or branching, 5 to 16 in. 
high, somewhat hispidulous; leaves 
2 or 3 times pinnately dissected into 
linear acute segments less than % 
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line wide; bractlets 2 or 3- toothed at apex or entire; rays y2 to 1 in. long; 
pedicels very short; body of fruit 4 lines long, bearing a straight tlattish 
beak 1% in. long, its edges hispidulous.—San Francisco Bay region; nat. 
from Eur. 

5. OSMORRHiZA Raf. Sweet Cicely 

Perennials with thick aromatic roots. Leaves mostly basal, 2 to 3 times 
ternately compound. Flowers white, in compound umbels. Calyx teeth obso¬ 
lete. Involucre reduced or obsolete. Involucels present or none. Fruit linear 
or linear-oblong, rather prominently attenuate at base, glabrous and smooth 
or bristly along the ribs; carpels pentagonal in cross section, with equal 
ribs. Oil-tubes none in mature fruit. Seed-face concave to very deeply sul- 
cate. (Greek osme, odor, and rhiza, root.) 

Fruit with bristly ribs; carpel long-attenuate at base (except no. 1). 
Involucels of several bractlets.1. O. brachypoda. 
Involucels none. 

Fruit beaked or constricted at apex.2. O. nuda. 
Fruit obtuse at apex.3. O. obtusa. 

Fruit ribs not bristly; carpel not attenuate (mostly obtuse) at base. 
Fruiting rays usually erect, forming a compact cluster of fruits; leaflets oblong-lanceo¬ 
late.4. O. occidentalis. 

Fruiting rays spreading, forming a loose umbel; leaflets ovate.5. O. bolanderi. 

1. O. brachypoda Torr. Erect, 1 y2 to 1% ft. high, glabrous or strigoselv 
puberulent; leaflets coarsely laciniate-cleft and serrate, mucronulate, % to 
2 in. long; umbel 1 to 5-rayed, the fruiting rays 2 to 4 in. long; pedicels 1 
line long; involucre mostly absent; involucels of linear acuminate bractlets; 
fruit 7 to 9 lines long, the ribs armed with bristles pointed upward; seed- 
face deeply concave or even involute.—Sierra Nevada, 3000 to 5000 ft., from 
Sierra Co. to Tulare Co.; South Coast Ranges from Santa Clara Co. to Santa 
Barbara Co.; cismontane S. Cal. 

2. O. nuda Torr. Fig. 682. Stem glabrous, iy> to 2y2 ft. high or less; 
leaves 5 to 11 in. long, the cauline much reduced; petioles with short 

stiff spreading hairs, the leaflets 
more or less hispidulous; leaflets 
ovate or elliptical, 3-lobed or -cleft 
and serrate, often narrowly or 
broadly cuneate at the entire base, 
Yi to 2y> in. long; rays 3 or 4 (to 
6), 2 to 4 in. long; pedicels 3 to 8 
lines long; involucels none; fruit 
5 to 8 lines long, attenuate into a 
slender base % to y2 as long as 
the body, and at apex more or less 
contracted into a beak y2 to 1 line 
long; attenuate base of fruit very 
bristly, the body upwardly bristly 
on the ribs; seed-face sulcate.— 
Shady woods: cismontane S. Cal.; 
Coast Ranges mostly near the coast, 
100 to 2000 ft.; Sierra Nevada, 4000 
to 6000 ft., from Tulare Co. to 
Placer Co. The most common 
species of this genus. Var. brevipes 

Jepson. Leaflets puberulent or stri- 
gose; pedicels 1 y2 to 3 lines long.—- 
Tuolumne Co. to Siskiyou Co. Var. 
divaricata Jepson. Nearly glabrous, 
but variable in this respect and 
scarcely of varietal rank.—Placer 
Co. to Tehama Co. and n. 

3. O. obtusa Fer. Resembles no. 
2, but more slender, 1 to 1 y2 ft. 
high; herbage almost glabrous; rays 
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widely spreading or the lateral deflexed; fruiting pedicels 2 to 4, divaricate, 
6 to 8 lines long; fruit 5 to 7% lines long, obtuse or slightly pointed at the 
tip, less bristly.—Sierra Co.; e. to Rocky Mts.; n. to B. C. 

4. O. occidentalis Torr. Sierra Sweet Cicely. Plants 2 to 3y2 ft. high; 
herbage minutely puberulent or nearly glabrous; leaflets oblong-lanceolate 
(or rarely ovate), serrate or sparingly incised, 1 to 1% (or 2y2) in. long, 
some of them obliquely lobed on one side by a deep incision toward the base; 
rays 5 to 12, in fruit erect (1 to 2% in. long) and forming a close or com¬ 
pact umbel; pedicels l1/? to 4 lines long; bracts 1 or 2 or none; stylopodium 
conical, about equaling the style; fruit 6 to 7 lines long, acutish at apex or 
obscurely short-beaked, with prominent acute not bristly ribs; seed-face 
very concave.—Sierra Nevada, 4000 to 8500 ft., from Madera Co. to Siskiyou 
Co., thence s. to Mendocino Co.; n. to Alb. 

5. O. bolanderi (Gray) Jepson. Stems stout, 3 ft. high; herbage more or 
less puberulent, somewhat more pubescent at the nodes; leaflets broadly 
ovate, coarsely toothed, 1 to 2 in. long; fruiting rays spreading, iy2 to 3 in. 
long; fruit 8 to 9% lines long, with a stout short beak; stylopodium flat, 
shorter than the style; seed-face deeply sulcate.—Mendocino Co. to Siskiyou 
Co. 

6. DAUCUS L. 

Bristly or hispid annuals or biennials with dissected decompound leaves 
and white flowers. Umbels compound, concave, surrounded by cleft bracts 
and borne on long peduncles. Involucels of entire or toothed bractlets. Calyx- 
teeth obsolete. Fruit somewhat flattened dorsally. Primary ribs slender, 
bristly; secondary ribs with a single row of prominent barbed prickles. Oil- 
tubes as in Caucalis. (Daukos, the Greek name.) 

Involucre divided into short linear or lanceolate segments; rays mostly 2 to 6 lines long. . . 
1. D. pusillus. 

Involucre divided into elongated filiform segments; rays 1 to 2 % in. long. . . .2. D. carota. 

1. D. pusillus Michx. Rattlesnake Weed. Annual, 4 to 7 (or 22) in. high; 
stems and peduncles retrorsely hispid; leaves finely dissected into linear 
segments; rays mostly 2 to 6 lines long, sometimes as much as 1 or iy2 in. 
long, somewhat unequal; pedicels very unequal, commonly 1 or 2 lines long 
or almost wanting; fruit U/2 to 2 lines long.—Throughout cismontane Cal. 
in the hill country; n. to B. C., e. to the Carolinas. Apr. The herbage is in 
rural repute as an antidote for the bite of the rattlesnake, whence “Yerba 
del Vibora” of the Spanish-Californians. 

2. D. carota L. Carrot. Biennial; stems erect, branching, hispid, 2 to 3 
ft. high; root fleshy, conical; leaves many times dissected into small linear or 
lanceolate segments; segments of the involucre linear-lanceolate or subulate; 
rays numerous, 1 to 2 in. long in fruit; umbels in fruit concave and like a 
bird’s nest; fruit 2 lines long.—European cultivated plant, an escape from 
gardens, locally naturalized in valley lands. 

7. TORILIS L. 

Erect slender annuals with hispidulose herbage, bipinnate leaves and white 
flowers in subcapitate umbels. Involucre and involucels of linear bracts. 
Fruit with the secondary ribs more prominent than the primary and bear¬ 
ing a row of bristles or tubercles; bristles rough, hooked at tip. Oil-tubes 
solitary, 2 on the commissure. (Derivation unknown.) 

1. T. nodosa (L.) Gaertn. Knotted Hedge Parsley. Erect, 7 to 13 in. 
high, the stems with few branches, retrorsely scabrous; leaves pinnate (lower 
3 to 5 in. long including petiole, the upper successively shorter) ; leaflets 
bipinnately dissected; umbels scattered along the stems opposite the leaves, 
on very short peduncles (1 or 2 lines long), simple or with a supplementary 
short proliferous umbel; fruits iy2 to 2 lines long, those on the outside of 
the umbel with the exterior carpel densely covered with hooked bristles, 
the inner carpels as well as the inner fruits warty and without prickles.— 
Nat. from Eur., now widely spread and locally common on openly wooded 
hills. 
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683. Caucalis microcarpa H. & A.; a, leaf 
x Yz ; b, umbel x % ; c, fr. x 6; 

d, sect. carp, x 7. 

8. CAUCALIS L. 

Annuals with decompound leaves 
dissected into small segments. Flow¬ 
ers white. Umbels more or less 
irregularly compound. Calyx-teeth 
prominent. Fruit flattened laterally. 
Primary ribs 5, filiform, bristly; sec¬ 
ondary ribs 4, prominent, winged, 
bearing barbed or hooked prickles. 
Oil-tubes solitary in the intervals, 
i. e., under the secondary ribs, 2 on 
the face. (Kaukalis, the Greek 
name.) 

1. C. microcarpa H. & A. Fig. 
683. Erect, slender, 6 to 12 in. high; 
leaves 2 or 3 times ternate and much 
dissected, slightly hispid; umbels un¬ 
equally 3 to 5-rayed; rays 1 to 3% 
in. long; pedicels 8 lines long or less; 
involucre of foliaceous dissected 
bracts; involucels of entire or some¬ 
what divided bractlets; fruit oblong, 
2 lines long, armed with rows of 
hooked prickles. — Coast Ranges, 
Sierra Nevada, coastal S. Cal., widely 
distributed but not common; s. to 
Mex., e. to Ariz., n. to Wash. 

9. APIASTRUM Nutt. 

Small branching glabrous annual 
with dissected leaves. Flowers small, white, in irregularly compound umbels. 
Bays and pedicels unequal. Involucre and involucels none. Calyx-teeth 
wanting. Fruit somewhat laterally 
compressed, elliptic-cordate, more 
or less tuberculate. Oil-tubes soli¬ 
tary in the intervals, 2 on the com¬ 
missure. Seed-face narrowly concave. 
(Apium, celery, and aster, Latin 
suffix meaning wild.) 

1. A. angustifolium Nutt. Fig. 
684. Erect, di- or tri-chotomously 
branched from the base, 4 to 8 (or 
15) in. high; leaves opposite below, 
twice or thrice ternately dissected 
into linear segments % to 1 in. 
long; umbels sessile in the forks or 
opposite the upper leaves, consist¬ 
ing of 2 or 3 umbellets borne on 
unequal rays (1 in. long or less), 
and of 1 or 2 usually sessile or 
sometimes pediceled flowers in the 
center; umbellets 3 or 4-flowered, 
the pedicels unequal (4% lines long 
or less) or 1 flower sessile; fruit 
cordate, broader than high, less 
than 1 line long, papillate-rough- 
ened all over; ribs inconspicuous. 
—Dry mountain slopes or sandy 
valleys: Coast Ranges; Sierra 
Nevada; cismontane S. Cal.; L. Cal. 
Apr.-May. 

684. Apiastrum angustifolium Nutt.; a. 
umbels x 1; b, fr. x 10; c, sect. carp, x 10. 
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10. HYDROCOTYLE L. 

Perennial glabrous herbs, the pe¬ 
duncles and leaves from creeping 
steins or rootstocks. Leaves simple, 
round in outline, long-petioled. Flow¬ 
ers in a small simple umbel, or dis¬ 
posed in 2 or more umbels which are 
proliferous one above the other. 
Fruit flattened laterally, suborbicu- 
lar, the dorsal rib prominently mar¬ 
gined and with one or 2 filiform ribs 
on each side. Oil-tubes none. (Greek 
hudor, water, and cotule, a low 
vessel, the peltate leaves of some 
species being saucer-shaped.) 

Leaves not peltate, 5 or 6-cleft; umbels 
simple.1. H. ranunculoides. 

Leaves peltate, more or less crenate. 
Umbels simple, fruit notched at base 

and apex... 2. H. umbellata. 
Umbels proliferous, forming an inter¬ 

rupted spike. 
Fruit not notched at base, sessile 

or on very short pedicels 
3. H. verticillata. 

Fruit notched at base, the pedicels 
IV2 to 7 lines long. . . . 

4. H. prolifera. 

1. H. ranunculoides L. f. Water 

Pennywort. Fig. 685. Stems float¬ 
ing or creeping in mud, rooting at 
the nodes; leaves orbicular, (% or) 
1 to 1% in. broad, 5 or 6-cleft, the lobes crenulate; petioles 3 to 5 (or 9) in. 
long; peduncles % to 2y2 in. long, reflexed in fruit; pedicels % line long; 
fruit ovoid, 1 line broad; ribs obscure.—Pools or muddy shores, often floating 
in rather deep water: South Coast Ranges to S. Cal.; thence e. to the Atlantic. 

2. H. umbellata L. Petioles and peduncles subequal, l1/^ to 4 (or 6) in. 
high, arising from slender creeping rootstocks with descending branches 
bearing round tubers; leaves orbicular-peltate, crenate, 4 to 7 (or 14) lines 
broad; umbels many-flowered, simple (rarely slightly proliferous); bracts 
of involucre short, ovate; pedicels 1% to 6 lines long; fruit % to 1 line long, 
strongly notched at base and apex; dorsal rib prominent but obtuse.—S. Cal.; 
s. to Mex., e. to the Atlantic. 

3. H. verticillata Thunb. Similar in habit to no. 2; umbels forming an 
interrupted spike of 3 to 5 whorls; fruit shortly pediceled or sessile.—Sw. 
Colorado Desert; e. to the Atlantic. Var. cuneata Jepson. Fruits abruptly 
short-acute at base—Great Valley to S. Cal. 

4. H. prolifera Kell. Marsh Pennywort. Peduncles and petioles sub¬ 
equal, 6 to 12 in. high; descending branches of the rootstock tuberous-en¬ 
larged; leaves orbicular-peltate, emarginate at base, slightly crenate, 1% to 
1% in. broad; umbels proliferous, one above the other in 2 to 4 whorls; 
pedicels P/2 to 7 lines long; mature fruit 1 line long and slightly broader, 
slightly notched at base and apex.—Marshes of the lower Sacramento and 
San Joaquin rivers, thence w. to San Francisco and Sonoma Cos. 

11. BOWLESIA R. & P. 

Delicate annuals with stellate pubescence, opposite simple leaves and 
scarious lacerate stipules. Umbels simple, few-flowered, on short axillary 
peduncles. Flowers white, minute. Calyx-teeth prominent. Fruit ovate, 
somewhat flattened laterally, with narrow commissure; carpels turgid, be¬ 
coming depressed on the back. Ribs and oil-tubes none. (Wm. Bowles, 1705- 
1780, Irish naturalist and traveler.) 

1. B. lobata R. & P. Stems mostly branching at the base, weak and trail¬ 
ing, % to 2 ft. long, flowering from the base; leaves thin, mostly 5-lobed, 
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broader than long, usually heart- 
shaped at base, the lobes entire or 
some of them 1 or 2-toothed, y2 to 
1 in. broad; petioles 1 to 3 in. long 
or the upper shorter; umbels 1 to 
4-flowered; fruit 1 line long.— 
Shaded places in the hills: Coast 
Kanges; Sierra Nevada; S. Cal.; 
e. to Tex. 

12. CONiUM L. 

Tall branching biennial with dis¬ 
sected decompound leaves. Flowers 
white, in compound umbels. In¬ 
volucre and involucels small. Calyx- 
teeth obsolete. Fruit broadly ovate, 
somewhat laterally flattened. Ribs 
prominent. Oil-tubes none. (Greek 
name of the Hemlock.) 

1. C. maculatum L. Poison 

Hemlock. Fig. 686. Tall (4 to 10 

ft. high), the stem dotted with 
purple marks; herbage with a 
mouse-like odor; leaves 1 to 2 ft. 
long or more, the segments incised 
or pinnatifid; rays 10 to 16, % to 
1^4 in. long; bractlets ovate-lanceo¬ 
late, commonly 3; fruit iy2 lines 
long, shorter than the pedicels.— 
Native of Eur., naturalized in 
shady or moist ground. Widely dis¬ 

tributed. A poisonous plant, all parts toxic, although preparations from the 
leaves are sometimes inert. 

13. coriAndrum l. 

Slender glabrous strong-smelling annual with leafy stems. Lower leaves 
pinnate or bipinnate with broad leaflets; upper leaves finely dissected. Flow¬ 
ers white or rose-tinted, the petals conspicuously unequal. Umbels compound. 
Involucre none. Involucels of few narrow bractlets. Fruit subglobose, not 
constricted at the commissure; calyx-teeth conspicuous; ribs filiform or 
acutish; oil-tubes solitary in the intervals, a few on the commissure. (Ancient 
Latin name.) 

1. C. sativum L. Coriander. One to 2% ft. high; leaflets of lower leaves 
roundish or ovate, cleft and toothed, y2 to 1% in. long; divisions of upper 
leaves linear, 2 to 4 lines long; fruit 1% lines long.—Garden plant from s. 
Eur., occasionally escaped from cultivation. 

14. Apium L. 

Ours erect glabrous biennials with fibrous roots and pinnate leaves. Stems 
tri- or di-chotomously branched, forming a paniculate inflorescence, the com¬ 
pound umbels opposite the leaves, terminal on the branches or subsessile in 
the forks. Involucre and involucels small or none, or the former sometimes 
foliaceous. Flowers white. Calyx-teeth obsolete. Fruit elliptic-ovate or 
broader than long. Ribs prominent, obtuse, equal. Oil-tubes solitary in the 
intervals, 2 on the commissure. Seed-face plane. (Old Latin name of Celery.) 

1. A. graveolens L. Common Celery. Stems 2 to 4 ft. high; lower leaves 
long-petioled, the leaflets 5 (or 7 or 9), 1 to 3 in. long and as broad or 
broader, coarsely toothed and 3-cleft or even 3-divided; upper leaves on 
short petioles or sessile, the leaflets 3; rays 4 to 12 lines long; fruit % to y2 
line long.—Garden plant from Eur., nat. in marshes or along streams, Sacra¬ 
mento Valley to S. Cal. July-Aug. 

686. Conium maculatum L.; a, leaf x XA ; 
b, umbel x V2 ; c, fr. x 6 ; d, 

sect. carp, x 10. 
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15. AMMI L. 

Erect branching glabrous biennial with slightly fusiform roots and dis¬ 
sected decompound leaves. Flowers white, in compound umbels. Bracts 
parted into filiform segments, reflexed. Bractlets lanceolate, acuminate, 
spreading or reflexed. Calyx-teeth obsolete. Fruit ovoid, very slightly flat¬ 
tened laterally. Ribs filiform. Oil-tubes solitary in the intervals and 2 on 
the commissure. (Greek name of an umbelliferous plant.) 

Leaf segments spatulate, serrate or laciniate; fruiting rays spreading.1. A. majus. 
Leaf segments filiform or narrowly linear, entire; fruiting rays closely contracted. 

2. A. visnaga. 

1. A. majus L. Bishop’s Weed. Stem slender, branching above, 1% to 
21/) ft. high; basal and lower leaves simply pinnate with 7 or 5 (or 3) obo- 
vate to oblong serrate leaflets % to 3 in. long; upper leaves biternate 
or ternate-pinnate, the divisions narrowly oblanceolate, acute, laciniate or 
serrulate, especially at apex, about % to 2 in. long; rays about 25 to 30, 
little unequal, % to 2 in. long; pedicels 1 to 1% lines long; bracts linear 
below, parted above into 3 filiform divisions; bractlets lanceolate, acumi¬ 
nate, entire, scarious-margiued at base; fruit less than 1 line long; carpels 
with concave face; oil-tubes solitary in the intervals, 2 on the commissure.— 
European weed, naturalized in Napa Valley; low places. 

2. A. visnaga Lam. Stouter, % to 2% ft. high; leaves tri-ternately dis¬ 
sected into filiform segments 3 to 6 lines long; fruiting umbels and umbellets 
contracted; fruit about 1 line long.—European plant, naturalized in the 
Santa Clara Valley. 

16. CARUM L. 

Ours erect and slender glabrous biennials or perennials. Leaves simply 
pinnate with few linear entire leaflets. Flowers white, in compound umbels. 
Involucre of entire bracts or none. Involucels of entire bractlets. Calyx- 
teeth small. Stylopodium conical. Fruit ovate or oblong, somewhat laterally 
compressed, with filiform or salient ribs. Oil-tubes solitary in the intervals, 
2 to 6 on the commissure. (Karon, Greek name of the Caraway.) 

Leaflets linear; involucre none or of 1 or 2 
small linear-setaceous bracts; ribs 
filiform. 

Stems clustered, arising from a fas¬ 
cicle of coarse roots; involu¬ 
cre inconspicuous, of 1 or 2 
small bracts or none; styles 
short.1. G. kelloggii. 

Stems solitary, arising from a tuber or 
cluster of tubers; styles long. 

Fruit about 1 line long; Sierra 
Nevada and coastal; 
common. 2. C. gairdneri. 

Fruit IV2 to 2 lines long; Siski¬ 
you Co.; rare. 

3. G. oreganum. 
Leaflets ovate to oblong; stem solitary, from 

a tuber or a cluster of tubers; 
bracts of the involucre about 12 
to 15, lanceolate, at length re- 
flexed; ribs salient. .4. G. howellii. 

1. C. kelloggii Gray. Fig. 687. 
Stems several from a fascicle of 
coarse and hard fibrous roots, 3 to 
5 ft. high; basal leaves 5 to 10 in. 
long, ternate, each division pinnate 
with narrowly linear divisions 3 to 
4 in. long; cauline leaves similar but 
smaller; involucral bracts and in- 
volucel bractlets several, lanceolate 
or subulate; rays % to 1% in. long; 
stylopodium very large, with short 
stout styles; carpels frequently un¬ 
equal or only one maturing.—Dry 

687. Carum kelloggii Gray; a, leaf x % ; 
b, root x Y3 ; c, umbel x % ; d, fr. x 2 Y2 ; 

e, sect. carp, x 7. 
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open foothills, 100 to 500 ft.: Coast 
Ranges (Santa Clara Co. to Hum¬ 
boldt Co.); Sierra Nevada foothills 
(Tuolumne Co. to Butte Co.) 

2. C. gairdneri Gray. Squaw-root. 

Fig. 688. Stem solitary, 1 to 3% ft. 
high, from a tuberous root or a fas¬ 
cicle of such; leaves few, simply 
pinnate, the leaflets 3 to 7 (or 9), 
linear, 2 to 4 in. long; upper leaves 
mostly simple; flowering rays 3 to 6 
lines long, in fruit about twice as 
long; involucre of 1 or 2 linear acute 
bracts or none; involucels of few 
linear acuminate bractlets; fruit 
broadly oblong to elliptic or ovatish, 
1 to 1!/> (or 2) lines long; stylopo- 
dium low, with long slender styles. 
—Adobe flats or meadows or hills: 
Coast Ranges from Monterey Co. to 
Siskiyou Co.; Sierra Nevada from 
Tulare Co. to Butte Co., gregarious 
and often whitening moist meadows 
at 3000 to 7000 ft. 

3. C. oreganum Wats. Resembling 
no. 2; leaves more divided with 
shorter leaflets; fruit 1% to 2 lines 
long; seed sulcate beneath the oil- 
tubes.—Siskiyou Co.; n. to B. C. 

4. C. howellii C. & R. Fig. 6S9. 
Stem stoutish, 2% to 4y2 ft. high, arising from a heavy cluster of very stout 
very fibrous fusiform roots; leaves bipinnate, mostly lanceolate in outline; 
leaflets crowded, broadly oblong to 
ovate, acute, coarsely but sparingly 
serrate or sparingly incised, % to 
1% in. long; rays 16 to 40, % to 2% 
in. long in fruit; pedicels 2 to 5 lines 
long; bracts several, narrowly lance¬ 
olate, reflexed, 8 to 12 lines long; 
bractlets similar, mostly reflexed, 
nearly as long as the pedicels, scar- 
ious-margmed; fruit 2 lines long; 
ribs thick-based, acute.—Moist moun¬ 
tain meadows, 2000 to 3600 ft.: 
Mariposa Co. to Nevada Co.; Men¬ 
docino Co. to Siskiyou Co.; n. to 
Ore. Rare. 

17. EULOPHUS Nutt. 

Glabrous erect perennials with 
deep-seated fascicled tubers, the 
leaves all basal or the cauline few 
and small. Leaves compound with 
the terminal segments or leaflets 
often differing markedly from the 
lateral ones; lateral leaflets linear 
and entire, rarely ovate or oblong 
and incised; terminal leaflets elon¬ 
gated, always entire and often cau¬ 
date. Flowers white or pinkish. 
Umbels compound, long-peduncled. 
Bracts of involucre and bractlets of b, umbel x % ! c, fr. x 3; d, sect. carp, x 8. 

688. Carum gairdneri Gray; a, leaf x %; 
b, root x V2 ; c, umbel x % ; d, fr. x 8; 

e, sect. carp, x 16. 
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involucel similar, several, lanceolate to obovate, acuminate. Calyx-teeth 
prominent. Fruit ovate to linear-oblong, flattened laterally. Eibs filiform, 
equal. Stylopodium conical, with long strongly recurved or deflexed styles. 
Oil-tubes 1 to 5 in the intervals, 2 to 8 on the commissure. Seed-face broadly 
concave, with a central longitudinal ridge. (Greek eu, true, and lophus, 
crest, in reference to the salient terminal leaflet.) 

Terminal leaflet commonly much longer than the lateral ones. 
Rachis of the leaves not dilated. 

Oil-tubes solitary in the intervals; fruit 3 to 4 lines long.1. E. californicus. 
Oil-tubes more than one in the intervals (as also in nos. 3 to 5) ; fruit 2 lines 
long.2. E. bolanderi. 

Rachis of the leaves dilated, the segments few and mostly short.3. E. pringlei. 
Terminal leaflet similar to the lateral ones; leaflets 1 to 3 in. long. 

Bractlets narrowly lanceolate.4. E. parishii. 
Bractlets ovate, cuspidate.5. E. cuspidatus. 

1. E. calif ornicus (Torr.) C. & E. Fig. 690. Stems generally 1 to 3, 3 to 
5 ft. high; leaves basal, twice or thrice ternate, then pinnate or pinnately 
divided, the segments or leaflets ovate, 
3 to 7 lines long, incised or serrate, the 
terminal leaflets linear-elongated, 
entire, V* to 2 in. long; fruiting rays 
1 to 2% in. long; fruit linear-oblong, 
3 to 4 lines long; oil-tubes large, soli¬ 
tary in the intervals, sometimes an 
extra one in one of the intervals, 2 
to 4 on commissure.—Along streams, 
Sierra Nevada foothills from Stanis¬ 
laus Co. to Mariposa Co.; Mt. Ham¬ 
ilton Eange. Var. sanct6rum Jepson. 
Lateral segments narrower, disposed 
to be unilaterally or unequally lobed. 
—S. Monterey Co. 

2. E. bolanderi (Gray) C. & E. 
Plants 1 to 2 ft. high; tubers 1 to 8, 
obfusiform or oblong; herbage gla¬ 
brous; leaves once, twice or thrice 
ternate, the ultimate lateral ones 
linear, the divisions 2 to 12 lines long, 
the ultimate central division 1 to 3 in. 
long; fruiting rays 4 to 10 lines long; 
pedicels l1/) to 2 lines long; bracts 
few, lanceolate, scarious, or none; 
bractlets several, narrowly to ovate- 
lanceolate, abruptly acuminate, scari¬ 
ous, rather shorter or sometimes longer 
than the pedicels; fruit oblong, 2 lines 
long; oil-tubes minute, 2 to 5 in the 
intervals, 6 on the commissure.—Sierra Nevada and Yollo Bolly Mts., 6000 
to 9000 ft.; n. to Ida. 

690. Eulophus californicus C. & R.; a, leaf 
x % ; b, umbel x % ; c, fr. x 5 ; 

d, sect. carp, x 9. 

3. E. pringlei C. & E. Stem 1 to IYj ft. high; leaves pinnately compound 
with broad inflated midrib, the primary divisions once or twice pinnately 
divided into few linear-filiform or linear-subulate segments 1 to 6 lines long, 
the terminal segment 2 to 10 lines long; rays 5 to 10, % to l1/*? in. long; 
pedicels 1 to 2 lines long; involucre of 1 or 2 very small bracts; involucels 
of several subscarious lanceolate bractlets 1 to 2 lines long; fruit oblong, 
2 to 2H> lines long; oil-tubes 3 to 5 in the intervals, 8 on the commissure.— 
Inner South Coast Eanges from San Luis Obispo Co. to n. Los Angeles Co. 

4. E. parishii C. & E. Stem usually very slender, % to 1% (or 21/>) ft. 
high; tubers 1 to 3, fusiform; leaves ternate, sometimes biternate; leaflets 
narrowly linear to narrowly lanceolate, 1 to 3 or 41/y in. long, the terminal 
sometimes distant; uppermost leaves simple, bract-like; rays 5 to 22, 4 to 7 
or 11 lines long in fruit; pedicels 1 to 2 lines long; involucre none or scanty; 
bractlets 2 to 6, narrowly lanceolate, 2 lines long; fruit oblong to ovate. 
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.1 to lx/2 lines long; oil-tubes 2 to 5 in the intervals, 6 on the commissure.— 
Bogs and meadows, 6000 to 8000 ft.: mts. of S. Cal. (not uncommon); Sierra 
Nevada from Tulare Co. to Nevada Co. (rare). 

5. E. cuspidatus Jepson. Stem slender, 6 to 9 in. high, sparingly branched; 
leaves bipinnately divided into few linear divisions; rays 6 to 10, 2 to 5 
lines long; pedicels 1 to 2 lines long; bracts 4 to 6, obovate, membraneous, 
erosulate at the truncatish or obtuse apex, 2 lines long, tipped by a bristle 
1 to l1/} lines long; fruit (immature) ovate, obscurely short-beaked, 1% lines 
long.—Calaveras Co. 

18. CICUTA L. Water Hemlock 

Tall branching glabrous perennials growing in marshes or by stream banks. 
Rootstocks short and erect, or horizontal and branching. Leaves at least par¬ 
tially twice or thrice pinnate. Flowers white, in compound umbels. Involucre 
present or none. Involucels of small bractlets. Calyx-teeth somewhat promi¬ 
nent. Styles somewhat short. Fruit flattened laterally, broadly ovate to 
roundish. Ribs corky, broad but low, the lateral in cross section larger than 
the intermediate and dorsal. Oil-tubes 2 on the commissure, solitary in the 
intervals. (Classical name of the Hemlock, which was given to criminals, 
and sometimes, when the Greeks had a superfluity, to philosophers, as a 
death-poison.) 

Fruit with the intervals red-brown, contrasting with the corky ribs; intervals broad. 
Plants of living streams. 

Leaves simply pinnate or partially bipinnate below.1. G. californica. 
Leaves bi- to tri-pinnate.2. G. douglasii. 

Plants of salt-marshes.3. G. bolanderi. 
Fruit with intervals of much the same color as the ribs; intervals very narrow. 

4. G. vagans. 

1. C. californica Gray. California Water Hemlock. Stems about 3 ft. 
high; basal leaves pinnate or partly bipinnate below, 1 to 2y2 ft. long, on 
long (% to 1 y<2 ft.) petioles; leaflets ovate-lanceolate or lanceolate, serrate, 
3 to 5 in. long, often deeply 1-lobed on one side towards the base so as to 
make a supplementary leaflet; rays somewhat unequal, 1% to 2y2 in. long; 
pedicels 2 to 4 lines long; involucre 

691. Cicuta douglasii C. & R.; a, leaf x % ; 
b, umbel x *4 ; c, fr. x 5; d, sect. carp, x 10. 

me, or merely 1 narrow bract; bract- 
lets several, ovate, acuminate; fruit 
1 to l1/! lines long with narrow not 
depressed oil-tubes, those on the face 
approximate near the median line; 
ribs large and corky, rounded, yel¬ 
lowish, the intervals very narrow or 
lineate, dark red-brown. — Coast 
region from Mendocino and Lake 
Cos. to Monterey Co. 

2. C. douglasii (DC.) C. & R. 
Western Water Hemlock. Fig. 691. 
Stems stout, glaucous, 3 to 4 ft. high; 
herbage often purplish; rootstocks 
short; leaves bipinnate; leaflets ses¬ 
sile or nearly so, lanceolate, iy> to 
4 in. long, coarsely incised-serrate to 
serrulate, sometimes falcate; involu¬ 
cre none or of a few lanceolate 
bracts; involucels consisting of 9 to 
12 lanceolate-acuminate bractlets; 
rays 1% to 2y2 in. long; pedicels 2 
lines long; fruit sub-orbicular, 1 to 2 
lines long; ribs very broad and low; 
intervals narrow, red-brown, sharply 
defined from the light-colored ribs; 
oil-tubes small; seed not channeled 
under the oil-tubes. — Mountain 
streams, almost throughout Cal.; n. 
to Alas. 
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3. C. bolanderi Wats. Stem 5 to 
10 ft. high, branched above, with 
nearly or quite vertical rootstock 
and large basal and cauline bipin- 
nate leaves % to 2 ft. long; leaflets 
lanceolate, serrate, 1% to 3 in. long; 
bracts and bractlets lanceolate, the 
former often scarious-margined; rays 
1 to 1% in. long, subequal, pedicels 
2 lines long; fruit 1% to 2 lines long, 
prominently ribbed, the carpels when 
quite mature rather strongly con¬ 
cave on the commissure, thus appear¬ 
ing somewhat lunate; oil-tubes 
broad, depressed in the channeled 
seed.—Marshes about Suisun Bay. 

4. C. vagans Greene. Habit and 
appearance of no. 2; corky ribs low 
and broad, brownish, the intervals 
of the same color and not revealing 
the oil-tubes.—E. side of the north¬ 
ern Sierra Nevada in Nevada Co.; 
n. to Ida. 

19. OENANTHE L. 

Aquatic glabrous herbs with suc¬ 
culent stems from thick rootstocks. 
Leaves pinnately compound. Flow¬ 
ers white, in compound umbels ter¬ 
minating the branches. Involucre 
present or none. Involucels present. 
Calyx-teeth rather prominent. Styles 

693. Berula erecta Cov.; a, leaf x % ; b, fl. 
branchlet x % ; c, fr. x 12; d, sect. carp, 

x 15. 

692. Oenanthe sarmentosa Presl; a, leaf x 
V2 ; b, umbel x % ; c, fr. x 4; 

d, sect. carp, x 8. 

slender, at length elongated. Fruit in 
ours cylindric, slightly flattened later¬ 
ally. Eibs broad, obtuse, corky; com¬ 
missural face also corky. Oil-tubes 
solitary in the intervals, 2 on the com¬ 
missure, the seed furrowed beneath 
them. (Ancient Greek name of some 
thorny plant.) 

1. O. sarmentosa Presl. Fig. 692. 
Stems 2 to 4 ft. high; leaves bipin- 
nate, or the lowest ones elongated-pin¬ 
nate (1 to 2 ft. long), or partially 
bipinnate towards the base; leaflets 
ovate, serrate, coarsely toothed or in¬ 
cised, % to 1 % (or 2y2) in. long; rays 
% to 1 in. long; bracts few or none; 
bractlets lanceolate, acuminate; fruit 
1 to 2 lines long, the ribs very corky 
and somewhat turgid.—Slow streams 
or shallow ponds, often filling them 
with dense masses: S. Cal.; Coast 
Eanges; n. Sierra Nevada; n. to B. C. 

20. BERULA Hoffm. 

Glabrous aquatic or marsh peren¬ 
nial. Leaves simply pinnate, the leaf¬ 
lets sharply and often somewhat sali- 
ently serrate. Involucre and involu¬ 
cels present, the bracts and bractlets 
narrow. Flowers white, in compound 
umbels. Calyx-teeth minute. Fruit 
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roundish, flattened laterally, obscurely notched at base. Carpels with very 
slender and inconspicuous ribs and thick corky pericarp. Oil-tubes numer¬ 
ous, contiguous, surrounding the seed. (Latin name of the Water Cress.) 

1. B. erecta (Huds.) Cov. Fig. 693. Erect, corymbosely branching, y2 to 2 
ft. high; leaflets 3 to 9 pairs, ovate to oblong, 1 to 2^ in. long; fruiting 
rays % to 1 in. long; pedicels l1/^ to 2 lines long; fruit % line long.—Swamps 
and streams, coastal S. Cal.; n. through the deserts to Inyo Co. and along 
e. side of Sierra Nevada to Siskiyou Co.; N. Am., Eur., Asia. 

21. SiUM L. Water Parsnip 

Glabrous perennial marsh or aquatic herbs with leafy stems. Leaves simply 
pinnate. Flowers white, in compound umbels. Bracts and bractlets several 
to many. Calyx-teeth minute. Styles short. Stylopodium depressed. Fruit 

ovate or oblong, somewhat laterally 
compressed, with narrow commis¬ 
sure. Ribs corky, prominent or 
somewhat salient, with broad red- 
brown intervals. Oil-tubes 1 to 3 in 
the intervals, always 2 or 3 in at 
least one of the intervals, 2 to 6 on 
the commissure. (Sion, Greek name 
of some water plant.) 

1. S. cicutaefolium Gmel. Fig. 
694. Stem stout, 21/2 to 3% ft. high, 
from a cluster of fleshy-fibrous roots; 
leaves y2 to 3% ft. long; leaflets 5 
to 13, lanceolate, serrate, 2 to 4 in. 
long; bracts and bractlets ovate to 
lanceolate, the bracts reflexed, scari- 
ous-margined below; fruit ovoid, iy2 
lines long, with acute ribs.—Sloughs 
and ponds from Siskiyou Co. to Las¬ 
sen and Modoc Cos.; n. to B. C., e. 
to Ya. Var. heterophAllum Jepson. 
Lowest leaves simple, on long fistu¬ 
lous petioles, or few-pinnate. •— 
Marshes in the Great Valley: Suisun 
Marshes; Stockton. 

22. OROGENiA Wats. 

Dwarf glabrous perennial herbs 
with fleshy roots. Stem very short, 
mostly underground, sheathed by 
large scarious bracts. Leaves basal, 

ternate or biternate, with linear segments. Involucre none. Involucels of 
few linear bractlets. Flowers white, in partly compound umbels, the rays 
very unequal. Fruit oblong, only slightly flattened laterally. Carpels flat¬ 
tened dorsally; dorsal and intermediate ribs filiform; lateral ribs strongly 
corky thickened, extended towards the companion carpel so as to leave a 
large central cavity which is divided longitudinally by a thick corky ridge 
from the middle of each face. Oil-tubes small, 3 in the intervals, 2 to 4 on 
the commissure. (Greek oros, mountain, and genos, race, referring to the 
habitat.) 

1. O. fusiformis Wats. Plants 3 to 4 in. high, arising from a long fusi¬ 
form root; leaf segments y2 to 1 y2 in. long; umbels 2 to 10-rayed; fruit about 
3 lines long.—Wet sandy soil, n. Sierra Nevada from Nevada Co. to Plumas 
Co.; n. to Ore. 

23. LXGUSTICUM L. Lovage 

Perennial herbs with large aromatic roots. Herbage glabrous. Leaves bi- 
or tri-ternate in ours, with pinnate divisions. Flowers white or pinkish, in 

694. Sium cicutaefolium Gmel.; a, leaf x 
Vs ; b, umbels x Vs ; c, fr. x 6; 

d, sect. carp, x 12. 
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many-rayed compound umbels. In¬ 
volucre none. Involucels of narrow 
bractlets. Calyx-teeth small or obso¬ 
lete. Fruit oblong or ovate, a little 
flattened laterally. Eibs prominent, 
acute or slightly winged, equal. Oil- 
tubes mostly 3 to 5 in the broad in¬ 
tervals, 6 to 10 on the commissure. 
(Name derived from Liguria, a 
province of Italy, where Lovage, 
Ligusticum levisticum L., is en¬ 
demic.) 

Stem more or less leafy; rays and leaf- 
margins scabrous; coastal. 

1. L. apiodorum. 
Stem not leafy or with 1 reduced leaf; rays 

and leaf-margins not scabrous; 
montane.2. L. grayi. 

1. L. apiodorum (Gray.) C. & E. 
Fig. 695. Stems more or less leafy, 
2 to 3 (or 6) ft. high; rays and the 
margins of the leaflets and commonly 
the peduncles and the nerves of the 
leaflets scabrous; leaves uni-, bi- or 
partly tri-ternate, then the divisions 
pinnate with 3 or 5 leaflets; leaflets 
broadly ovate in outline, laciniately 
pinnatifid, % to 2 in. long; fruiting 
rays % to 1 (or F/o) in. long; bract- 
lets linear-setaceous, few or none; 
fruit broadly oblong, 1 % to 2 lines 
long, the ribs very sharp; oil-tubes 

696. Ligusticum grayi C. & R.; a, leaf x 
% ; b, umbels x V2 ; c, fr. x 5 ; 

d, sect. carp, x 9. 

695. Ligusticum apiodorum C. & R.; a, leaf x 
V2 ; b, fr. umbel x V2 ; c, fr. x 5 ; 

d, sect. carp, x 10. 

4 or 5 in the dorsal intervals, 5 or 6 
in the lateral ones, 6 to 8 on the 
commissure.—Eocky or brushy hills, 
San Francisco to Humboldt Co. 
June. 

2. L. grayi C. & E. Fig. 696. Plants 
1 to 2y2 ft. high, glabrous, the stems 
1 or 2 from a stout fibrous-coated 
caudex, not leafy or with one much 
reduced leaf; leaves basal, once or 
twice ternate, then pinnate with 5 
or 7 leaflets, the leaflets ovate in out¬ 
line, incised, parted or divided, ^ to 
114 in. long; flowers white; bract- 
lets linear-setaceous, few or none; 
fruiting rays 1 to 2% in. long; 
pedicels 2 to 3 lines long; fruits 2 
lines long, the ribs very narrowly 
winged; oil-tubes 3 to 6 in the inter¬ 
vals, 4 to 8 on the commissure.—Mon¬ 
tane, 4000 to 10,200 ft.: Sierra 
Nevada (Tulare Co. to Modoc Co.); 
inner North Coast Eange (Mendo¬ 
cino Co. to Siskiyou Co.). 

24. LILAEOPSIS Greene 

Small glabrous perennials. Stems 
fistulous, creeping and rooting in the 
mud, only the leaves and short pe¬ 
duncles erect. Leaves reduced to 
hollow cylindrical petioles jointed 
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697. Lilaeopsis lineata var. occidentalis Jep 
son; a, habit x V2 ; b, fr. x 12; c, 

sect. carp, x 18. 

bractlets. Flowers white or pinkish, 
like. Fruit flattened laterally, elliptii 
in the intervals, 6 on the commissure, 
referring to the compactly involved p 

by transverse partitions. Flowers dull 
white or slightly tinged with pinkish 
brown, in a few-flowered simple um¬ 
bel. Bracts of the involucre minute. 
Fruit subglobose. Dorsal ribs filiform, 
the lateral corky and thickened next 
to the commissure. Oil-tubes solitary 
rarely 2) in the intervals, 2, 4 or 6 
on the commissure. (Named for its 
resemblance to Lilaea.) 

1. L. lineata (Michx.) Greene var. 
occidentalis Jepson. Fig. 697. Leaves 
1 to 8 in. long, 1 to 2 lines wide; 
peduncles 1 in. long or less; fruiting 
pedicels 1% to 3 lines long; petals 
plane; fruit 1 line long. — Salt 
marshes or brackish mud flats along 
the coast from Marin Co. to Hum¬ 
boldt Co.; n. to Alas. 

25. PODISTERA Wats. 

Dwarf perennial, the stems short 
and shortly branched, forming a mat¬ 
like plant. Leaves once or twice pin- 
nately parted. Umbels compound but 
very much condensed. Involucre 
none. Involucels of 3 to 5-cleft green 

Calyx-teeth prominent. Styles ribbon- 
-ovate. Bibs slender. Oil-tubes 2 or 3 
(Greek podos, foot, and stereos, solid, 

sdicels and involucels.) 

Leaves pinnately parted. 
Leaves bipinnately parted. 

1. P. nevadensis (Gray) Wats. Pe¬ 
duncles arising from the short 
crowded branches, % to 1% in. high; 
herbage obscurely puberulent; leaves 
pinnately parted, 4 to 9 lines long, 
the 5 to 7 segments narrowly oblong, 
acute, entire, 1 to 3 lines long, the 
petioles with membranous sheaths; 
flowers yellow; umbels very much con¬ 
densed; fruit 1 to 1% lines long.— 
Alpine, 11,600 to 13,000 ft., on high 
peaks of the Sierra Nevada in Tuo¬ 
lumne and Mono Cos. 

2. P. albensis Jepson. Similar to 
no. 1; plants 1 to 2% in. high; leaves 
bipinnatifid, the oblong segments 1 to 
2 lines long.—Rocks, White Mts., Inyo 
Co., 7000 to 8000 ft. 

26. OREONANA Jepson 

Low tufted grayish plants, the pe¬ 
duncles and leaves from the root- 
crown of a stout taproot. Herbage 
woolly or roughish pubescent. Leaves 
ternately compound and finely dis¬ 
sected, the segments crowded, callous- 
margined and cuspidate. Flowers 
white, in compound umbels, the umbels 
much condensed or capitate. Bays 

1. P. nevadensis. 
. .2. P. albensis. 
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about 10 to 15. Calyx-teeth present, often conspicuous. Involucre none. In- 
volueels unilateral. Fruit broadly elliptic or orbicular, somewhat laterally 
compressed, sessile. Eibs filiform. Sterile flowers on filament-like pedicels 
which are longer than the rays. Oil-tubes 3 to 5 in the intervals, 3 or 4 or (j 
on the commissure. (Greek oreos, mountain, and nannos, dwarf, these plants 
very small as compared with the Yelaeas from which they are separated.) 

Rays membranously winged and web-footed; sterile pedicels equaling or little exceeding 
the fruit; calyx-teeth of sterile flowers very conspicuous, star-like. 

1. O. dementis. 
Rays not winged; sterile pedicels greatly exceeding the fruit; calyx-teeth inconspicuous. .. 

2. O. vestita. 

1. O. dementis Jepson n. comb. Fig. 698. Plants 1 to 3 in. high; peduncles 
ascending, from the scaly winter-buds of the root-crown; blades, pedicels and 
fruits with a short stiff spreading pubescence, the plant otherwise glabrous; 
peduncles equaling or little exceeding the leaves; umbel globose-capitate; 
involucels 5-lobed, the lobes ovate-acuminate; rays membranously winged 
and wreb-footed at base, very short (1 to 2 lines long); fruit densely white- 
pubescent when young, grayish in age, sessile, globose, the calyx-teeth evi¬ 
dent; pedicels of sterile flowers equaling or only slightly exceeding the 
fruit; oil-tubes 3 to 5 in the intervals, 4 (or 3) on the commissure; calyx- 
teeth of sterile flowers very conspicuous, star-like.—Upper Kern River basin, 
6000 to 12,000 ft. (Drudeopliytum dementis Jones.) 

2. O. vestita Jepson. Plants 2 to 4 in. high, clothed with a dense soft-silky 
pubescence; umbels condensed but still umbellate in form, equaling or mostly 
raised above the leaves; involucels of lanceolate 3 to 5-lobed bractlets; rays 
6 to 10 lines long, not winged; sterile pedicels 4 to 6 lines long, greatly 
exceeding the fruit; fruit sessile or nearly so, ovate-oblong, soft-pubescent, 
2 lines long; oil-tubes 3 or 4 in the intervals, 3 on the commissure; calyx- 
teeth of sterile flowers evident but- not conspicuous.—San Gabriel and San 
Bernardino mountains, 6500 to 10,000 ft., rare. (Deweya vestita Wats.) 

27. VELAEA DC. 

Subglabrous perennials with thick yellow elongated odorous taproots. 
Leaves mostly basal, pinnately or ternately compound. Ours usually without 
involucre, the involucels in our spe¬ 
cies of few small lanceolate bracts. 
Flowers yellow, in compound umbels. 
Fruit oblong or orbicular, somewhat 
laterally compressed, with acute or 
filiform equal ribs. Oil-tubes con¬ 
spicuous, 3 to 6 in the intervals, 4 
to 10 on the commissure. Seed-face 
strongly involute, inclosing a central 
cavity. (Sebastin Eugene Vela, stu¬ 
dent of the Umbelliferae.) 
Leaves simply pinnate; ribs of carpel promi¬ 

nent.—Subgenus Deweya. 
1. V. arguta. 

Leaves ternate; ribs of carpel filiform, 
slender or inconspicuous. — Sub¬ 
genus Drudeophytum. 

Ultimate leaf segments 1 to 2 in. long; 
bractlets conspicuous, often 
exceeding the umbellet; fruit 
3 to 4 lines long. 

2. V. hartwegii. 
Ultimate leaf segments usually less 

than 1 in. long; bractlets in¬ 
conspicuous, shorter than the 
umbellets. 

Calyx teeth obsolete; fruit nearly 
orbicular, 1 to 2 lines 
long, as broad or nearly 
as broad. 3. V. Jeelloggii. 

Calyx teeth evident; fruit oblong, 
2 to 3 lines long. 

4. V. parishii. 

1. V. arguta (Nutt.) C. & R. Fig. 699 Velaea arguta C. & R.; a, leaf x Y2 ; b, 
699. Plants 1 to 21/} ft. high, the umbel x % ; c, fr. x 3; d, sect. carp, x 8. 
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leaves simply pinnate, 2 to 5 in. long, 
on petioles about l1/* times as long; 
leaflets 5 to 7, ovate, finely and 
sharply serrate, 1 to 2 in. long, the 
lowest often petiolulate; terminal 
and lowest leaflets often subcordate 
and often 3-lobed; rays 12 to 20, 1% 
to 3 (or 5) in. long; pedicels 1 to 4 
lines long; involucre mostly none; 
involucels of few linear acuminate 
bractlets; fruit oblong, 4 lines long; 
ribs acute, prominent; oil-tubes 3 to 
5 in the intervals, 4 to 6 on the com¬ 
missure.—Montane: coastal S. Cal.; 
L. Cal. 

2. V. hartwegii (Gray) C. & R. 
Fig. 700. Plants mostly tufted, 1 to 
3 ft. high, the peduncles and leaves 
from a shortly branched caudex; pe¬ 
duncles and petioles somewhat scab¬ 
rous; leaves biternate, or partly tri- 
ternate, the ultimate lateral divi¬ 
sions mostly 3-foliolate, the ultimate 
middle divisions mostly 5 or 7-folio- 
late; leaflets ovate or oblong, spar¬ 
ingly incised, serrate, mucronate, % 
to 2 in. long, or the leaflets often 
more or less confluent; petioles 2 to 

700. Yelaea hartwegii C. & R.; a, leaf x %; 6 in. long; rays about 15, 2 to 4 in. 
b, umbel x % ; c, fr. x 3; d, sect. carp, x 6. ]ong jn fruit; bracts none; bractlets 

3 to 6, unequal, linear-lanceolate, long-pointed, exteriorly disposed, mostly 
surpassing the umbellets; fruit nearly orbicular, 3 to 4 lines long; ribs 
slender but rather prominent; oil-tubes 3 (or 4 to 6) in dorsal intervals, 
3 or 4 (to 6) in laterals, 6 (in sets of 3) or 9 on the commissure.—Foothills: 
Sierra Nevada, 2000 to 5000 ft. from Tulare Co. to Butte Co.; South Coast 
Ranges from Ventura Co. to Contra Costa Co., mostly 1000 to 2000 ft. Apr. 
Widely distributed but somewhat rare locally. 

3. V. kelloggii (Gray) C. & R. Plants erect, % to 2% ft. high; flowering 
stems leafless or with a single leaf only; leaves basal, 1 to 2 or 3 times 
ternate; leaflets ovate or roundish, sharply serrate and more or less incised 
or lobed, mostly % to 1 in. long; fruiting rays 2 to 4 in. long, or in fruit 
3 to 4 in. long; pedicels 2 to 4 lines long; fruit nearly orbicular, 1 to 2 lines 
long, nearly as broad as long or a little broader, somewhat notched at base; 
ribs filiform; oil-tubes 3 in the dorsal intervals, 5 to 6 in the laterals, 8 to 10 
on the commissure.—Canons in the foothills: Coast Ranges from Humboldt 
Co. to Contra Costa Co., 500 to 1500 ft.; n. Sierra Nevada foothills from 
Sacramento Co. to Butte Co., 1000 to 3500 ft.; rather rare. 

4. V. parishii C. & R. Plants erect, short (% to l1/* ft. high), with mostly 
basal leaves; herbage glabrous throughout; leaves Mi to % as long as flower¬ 
ing stems, t.hickish, bipinnate, the segments ovate, irregularly incised or 
cuspidate-toothed, 4 to 7 lines long; rays 14 to 20, 1 to 2% in. long; pedicels 
2 to 3 lines long; pedicels of sterile flowers often equaling the fruit; in¬ 
volucre none; involucels of a few setaceous bractlets; calvx-teeth prominent; 
fruit oblong, 2 to 3 lines long; oil-tubes 3 or 4 in the intervals, 4 or 5 on 
the commissure.—Mts. of S. Cal. and n. to the Sierra Nevada of Kern and 
Tulare Cos., 4000 to 8000 ft. 

28. FOENICULUM Hill. 

Stout glabrous perennial with dark green aromatic herbage. Leaves de¬ 
compound, dissected into numerous filiform segments. Flowers yellow, in 
large compound umbels. Involucre and involucels none. Calyx-teeth obsolete. 
Fruit oblong, the ribs prominent. Oil-tubes solitary in the intervals, 2 on the 
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commissure. (Diminutive of Latin 
foenum, bay, from its odor.) 

1. F. vulgare (L.) Gaertn. Sweet 

Fennel. Fig. 701. Stem striate, 
branching, 3 to 7 ft. liigh; herbage 
glaucous; rays ^4 to 2^4 in. long; 
fruit 1% to 2 lines long. — Nat. 
from Eur., frequenting waste places 
on old farms and by country lanes; 
flowering in summer. 

29. HERACLEUM L. 

Tall perennials with stout stems 
from thick horizontal rootstocks. 
Leaves very large, ternately com¬ 
pound, with broad sheathing 
petioles. Flowers white, in a large 
many-rayed compound umbel. In¬ 
volucre deciduous. Involucels of 
numerous bractlets. Petals obcor- 
date, the marginal ones of the 
umbel much larger. Fruit almost 
round, strongly compressed. Lateral 
ribs with a thin wing; dorsal and 
intermediate ribs filiform. Oil- 
tubes 2 on the commissure, 1 in 
each interval, visible from the out¬ 
side and reaching from the summit 
to about the middle of the carpels. 
(Named for Hercules, who, it is 
said, first used it in medicine.) 

701. Foeniculum vulgare Gaertn.; a, leaf x 14 ; 
b, umbel x 14 ; c, fr. x 5; d, sect. carp, x 10. 

1. H. lanatum Michx. Cow Parsnip. 

702. Heracleum lanatum Michx.; a, leaf x 14 ; 
b, umbel x 14 ; c, carp, x 2 ; d, sect. carp, x 3. 

Fig. 702. Plants 4 to 5 ft. high; 
leaflets 3, petiolulate, ovate or or¬ 
bicular, sharply serrate and lobed, 
3 to 6 in. broad; umbels 6 to 10 
in. broad; fruit 3% to 5 lines long. 
—Common in brushy canons or on 
north slopes: high mts. of S. Cal.; 
Coast Ranges near the sea; middle 
altitudes in the Sierra Nevada; n. 
to Alas., e. to the Atlantic. Re¬ 
puted poisonous to cattle. 

30. LEPTOTAENIA Nutt. 

Tall stoutish perennials, with 
thick fusiform roots and ternately 
or pinnately compound leaves. 
Flowers yellow or purple, in com¬ 
pound umbels. Involucre of few 
bracts or none. Involucels of sev¬ 
eral small bractlets or none. Fruit 
oblong to suborbicular, strongly 
compressed. Lateral ribs with 
broad corky-thickened wings 
coherent until maturity. Dorsal 
and intermediate ribs filiform and 
approximate. Oil-tubes 1 to 8 in 
the intervals, 2 to 10 on the com¬ 
missure or obscure and apparently 
none. (Greek leptos, narrow, and 
tainia, vittae or oil-tubes.) 
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Stems leafy below; leaves large, the ultimate segments short. 
Leaves glabrous; oil-tubes present.1. L. californica. 
Leaf margins and veins puberulent beneath; oil-tubes none.2. L. dissecta. 

Peduncles and leaves from the root-crown; leaves smaller, glabrous, the segments linear, 
elongated or grass-like. 

Bracts obovate; wings thicker than the body of the fruit.3. L. anomala. 
Bracts lanceolate, entire; wings not so thick as the body of the fruit. . . .4. L. humilis. 

1. L. calif ornica Nutt. Fig. 703. Erect, 2 to 4 ft. high, glabrous, glaucous; 
leaves once or twice ternate, then pinnate; leaflets 1 to 2 in. long or more, 
cuneate-orbicular or -obovate, 3-lobed or the terminal 3-parted, serrate above; 
peduncles at summit abruptly widened into a disk-like dilation; rays sub¬ 
equal, 2 to 3 in. long; bracts none; fruiting pedicels 3 to 9 lines long; bract- 

lets few or none; fruit elliptical, 
narrowly winged, 4 to 6 lines long; 
oil-tubes 6 to 10 on the commissure 
(the lateral frequently anastomo¬ 
sing), 3 or 4 in the intervals or 
sometimes obscure.—Coast Ranges, 
500 to 3000 ft., n. to Siskiyou Co. 
and southern Ore., s. to Santa Bar¬ 
bara and Kern Cos. 

2. L. dissecta Nutt. Plants iy2 
to 2% ft. high, leafy at base; leaves 
broad, 2 or 3 times ternate and 
then once or twice pinnate, the 
segments incised-pinnatifid; ulti¬ 
mate segments linear-oblong, 1 to 2 
lines long; peduncles 1 to 2 ft. 
long; fruiting rays 2 to 4*4 in. 
long; involucre of few bracts or 
none; involucels of several lance¬ 
olate bractlets; flowers yellow or 
purplish; fruit oblong, 5 to 9 lines 
long, sessile or on pedicels 1 line 
(rarely to 3 lines) long; dorsal and 
intermediate ribs filiform or some¬ 
times obscure; oil-tubes none or 
very obscure.—Open wooded slopes: 
Coast Ranges from Mendocino Co. 
to Siskiyou Co., thence s. in the 
Sierra Nevada to Mariposa Co.; n. 
to B. C. Apr.-June. Var. multifida 
Jepson. Leaves dissected into linear 
segments 2 to 4 lines long; fruit¬ 

ing pedicels 3 to 7 lines long; fruit 5 to 7y2 lines long; seed face concave.—• 
Montane, 3500 to 8000 ft.: Sierra Nevada from Nevada Co. to Kern Co.; 
s. to S. Cal.; e. to N. Mex., n. to Mont. 

703. Leptotaenia californica Nutt.; a, leaf x 
ti ; b, umbel x ti ; c, fr. x 1% ; d, cross 

sect, of carp, x 3. 

3. L. anomala C. & R. Plants 10 to 12 in. high, glabrous throughout; leaves 
all basal, ternate, then pinnate, the divisions few, distant, very narrowly 
linear, % to 3 in. long; peduncles arising from the root-crown, slender, 6 to 8 
in. high; rays 3 to 6, unequal, lyf to 3 in. long in fruit; pedicels about 1 line 
long, the umbellets in fruit forming a compact cluster; involucre none; in¬ 
volucels conspicuous, the bractlets prominent, obovate, scarious-margined, 
veiny, toothed near the apex, more or less united; fruit elliptic to oblong, 
3 to 4 lines long, the lateral ribs corky-thickened (much thicker than the 
body), the others filiform; oil-tubes none or inconspicuous.—Sierra Nevada 
foothills in Amador Co. (Carbondale). 

4. L. humilis C. & R. Like no. 3; bractlets linear to lanceolate, entire; 
wings of the fruit corky-thickened but not as thick as the body.—Butte 
Co., plains near Little Chico Creek. This simulates Lomatium marginatum 
C. & R. Var. denticulata Jepson. Wings of the fruit with denticulate mar¬ 
gins; intervals commonly with about 3 longitudinal striae.—Blue Ravine, 
Eldorado Co. 
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31. LOMATIUM Eaf. Hog-Fennel 

Low perennials, mostly of dry ground, with thick roots. Stems usually 
several from the root-crown, naked or few-leaved. Leaves decompound, 
often dissected, wholly basal or sometimes partly sub-basal. Flowers white 
or yellow, rarely purple, in compound umbels. Involucre none (a few species 
sometimes with 1 to 3 bracts). Involucels usually present. Fruit roundish 
to broadly or narrowly oblong, much compressed. Lateral ribs winged, the 
wings of the companion carpels coherent until maturity. Stylopodium want¬ 
ing or not obvious in the fruit. Oil-tubes 1 to 4 in the intervals, 2 to 6 on 
the commissure. (From Greek loma, a border, referring to the winged fruit.) 

I. Stems from a taproot. 

A. Peduncles not enlarged at summit. 

a. Fruit notched more or less deeply at each end, so that the wings on each side the body 
are more or less distinct; leaves with the leaflets more or less broad 

in outline.—Subgenus Euryptera. 

Leaves ternate, leaflets entire or merely toothed; coastal S. Cal.1. L. lucidum. 
Leaves bipinnate, the leaflets ovate in outline, but usually much incised; South Coast 

Ranges.2. L. parvifolium. 

b. Fruit not notched or scarcely so, the wings more or less joined above and below the 
body of the seed. 

Leaves decompound, dissected into numerous very small segments. 
Leaves ternate or quinate, broad or roundish in outline.—Subgenus Eulomatium. 

Bractlets present. 
Bractlets broad, roundish, or obovate; leaves ternate, then pinnately dis¬ 

sected; flowers yellow; widely distributed species. 
Oil-tubes none in the intervals or indistinct; wings of fruit narrower 

than body, thickish.3. L. caruifolium. 
Oil-tubes solitary in the intervals; wings of fruit thin. 

Wings broader than body; body situated mostly above middle of 
fruit.4. L. vaseyi. 

Wings equaling the body in breadth or narrower than body; body 
situated about middle of fruit.5. L. utriculatum. 

Bractlets narrow, most often lanceolate. 
Bractlets not scarious-margined, often more or less united and unilateral. 

Fruit glabrous; corolla glabrous; widely distributed species. 
6. L. macrocarpum. 

Fruit pubescent; corolla with kinky white hairs. 
Pedicels mostly Yz in. or more long; wings of the fruit broad, 

membranous, thinly pubescent; Coast Ranges. 
7. L. dasycarpum. 

Pedicels mostly less than Yz in. long; wings of the fruit nar¬ 
rower, somewhat thickened, tomentose. 

Fruit large (6 to 8Y2 lines long), elliptic, the wings 
about as broad as the body; body broadly 
ovate, densely tomentose; Great Valley and 
Sierra foothills.8. L. tomentosum. 

Fruit smaller (3 to 4Yz lines long), broadly elliptic to 
orbicular, the wings narrower than the body; 
body oblong-elliptic, the intervals very dark and 
the ribs white-hairy; interior deserts and 
bounding ranges.9. L. mohavense. 

Bractlets scarious margined. 
Herbage glabrous save the ciliolate leaf-margins. .10. L. ciliolatum. 
Herbage pubescent or puberulent; mostly summits and slopes 

towards the desert interior. 
Flowers white or pale yellow. 

Oil-tubes minute, 3 or more in the intervals; fruit ovate. 
11. L. nevadense. 

Oil-tubes broad, 1 to 3 in the intervals; fruit oblong or 
oblong-ovate.12. L. plummerae. 

Flowers purple; fruit elliptic; oil-tubes broad, 1 or 2 in the 
intervals.13. L. austinae. 

Bractlets none (rarely 1 or 2) ; fruit wings somewhat narrower than the body; 
petioles dilated into narrow sheaths their whole length; s. Sierra Nevada. 

Leaves ternate-pinnate; flowers yellow; pedicels 1 to 2 lines long; oil-tubes 
solitary.14. L. torreyi. 

Leaves quinate-pinnate; flowers whitish; pedicels 3 to 4 lines long; oil-tubes 
indistinct.15. L. congdonii. 

Leaves pinnate, linear-lanceolate in outline; desert ranges.—Subgenus Cynomara- 

thrum.16. L. parryi. 
Leaves with the divisions mostly few or at least not numerous, the leaflets narrow and 

much elongated.—Subgenus Lonchophyllum. 

Fruit 3 Yz to 5 Yz lines long. 
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Leaflets many, Y& to V2 line broad; n. Sierra foothills. 
Oil-tubes very minute, forming a continuous chain on the dorsal side; bract- 

lets few.17. L. marginatum. 
Oil-tubes solitary in the intervals; bractlets none.18. L. alatum. 

Leaflets few, V2 to iy2 lines broad; oil-tubes very broad, solitary in the inter¬ 
vals; higher n. Sierra Nevada.19. L. triternatum. 

Fruit 9 lines long; Mendocino Co.20. L. giganteum. 

B. Peduncles enlarged at summit. 

Leaves with few divisions and broad leaflets; fruits very narrowly winged; bractlets none; 
flowers yellow; n. Cal.—Subgenus Crassipedunculatum.21. L. nudicaule. 

II. Stems from a globose tuber; leaflets elongated; bractlets present; oil- 
tubes solitary in the intervals.—Subgenus Cous. 

Flowers yellow; fruit linear, the wings Yi to % as wide as the body; Modoc Co. 
22. L. ambiguum. 

Flowers white; fruit elliptic, the wings V2 as broad as body; Sierra Co. to Siskiyou Co.. . 
23. L. piperi. 

1. L. lucidum (Nutt.) Jepson. Fig. 704. Plants % to l1/^ ft. high, gla¬ 
brous, the stout peduncles from very short basal steins; leaves with 3 leaf¬ 

lets or the lowest ones ternate, each 
division with 3 leaflets; leaflets 
roundish to ovate, mucronate- 
toothed, not lobed or often 3-lobed 
or -parted, % to 1% in. long; rays 
10 to 15, 1 to 3 in. long; pedicels 3 
to 6 lines long; involucels of lance¬ 
olate bractlets; flowers yellow; fruit 
nearly orbicular, emarginate at each 
end, glabrous, 4% to 7Jo lines long, 
with wings more than twice as broad 
as the narrowly oblong body, and 
prominent obtuse dorsal and inter¬ 
mediate ribs; oil-tubes solitary in the 
intervals, 2 to 4 on the commissure. 
—Coastal S. Cal. Var. repostum 

Jepson. Leaves ternate, each divi¬ 
sion with 3 leaflets, or the central 
division with 9; leaflets % to % in. 
long, finely toothed; body of carpel 
elliptic, the intervals often with 
secondary oil-tubes extending half 
the length.—Vaca Mts. 

2. L. parvifolium (T. & G.) Jep¬ 
son n. comb. Plants 7 to 12 (or 18) 
in. high, the peduncles arising from 
very short erect subterranean stems 
borne on the root-crown; leaves 
clustered near the base, bipinnate 
(but the upper leaflets confluent), 2 
to 5 in. long; leaflets broad, irregu¬ 

larly incised and with broad strongly cuspidate teeth (3 or) 5 to 12 lines 
long; umbel 8 to 15-rayed, with involucels of linear or lanceolate acuminate 
bractlets; rays % to 1% in. long; pedicels 2 Jo to 3J£ lines long; flowers 
yellow; fruit broadly elliptical to orbicular, 2 Jo to 4 lines long, with wings 
broader than the body, and rather prominent dorsal and intermediate ribs; 
oil-tubes solitary in the intervals, 2 to 4 on the commissure.—Mountains, 
Santa Cruz Co. to San Luis Obispo Co. Var. pallidum Jepson. Herbage very 
pale.—Santa Lucia Mts. 

3. L. caruifolium (T. & G.) C. & R. Alkali Parsnip. Fig. 705. Peduncles 
3 or 4, erect, 8 to 14 in. high, arising from the crown of a stout taproot; 
herbage glabrous or nearly so, or the foliage minutely pubescent; leaves 
ternately decompound, dissected into linear segments barely J^ line wide 
and 1 to 4% lines long; bractlets distinct or nearly distinct, round-ovate to 
oblong, scarious-margined, entire or denticulate, usually acuminate, often 
shortly petiolate; fertile rays 6 to 11, 1 to IJ2 in. long; pedicels in fruit l1/! 

704. Lomatium lucidum Jepson; a, habit x 
Ye ; b, fr. x iy2 ; c, sect. fr. x 3. 
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to 3 lines long; fruits glabrous, sub- 
orbicular or elliptic, 2% to 4^ lines 
long, the wings y2 to almost as wide 
as the body; oil-tubes none on the 
commissure, none in the intervals or 
indistinct, but often with 2 or 3 
obscure or superficial minor ridges.— 
Low wet ground: Sacramento and 
San Joaquin valleys, South Coast 
Ranges, Sierra Nevada foothills. Var. 
DENTICULATUM JepSOU. Stout, 13 to 
16 in. high; leaf-segments broader; 
rays unequal, the fertile 2y2 to 5% 
in. long; wing-margins roughened or 
denticulate. — Exeter, Tulare Co. 
Var. solanense Jepson. Rachises 
and leaf-segments scabridulous- 
puberulent.—Solano Co. plains. 

4. L. vaseyi C. & R. Peduncles as¬ 
cending, 6 to 12 in. high, arising 
from the very short stems of the 
root-crown, naked or frequently 
with 1 or 2 leaves; foliage minutely 
puberulent, the plant otherwise 
mostly glabrous; leaves ternate-pin- 
nate, the divisions pinnately cut into 
linear-oblong segments 1 y2 to 3 lines 
long and y2 to 1 line broad; petioles 
inflated, % to 1 in. long; rays 5 to 
14, the fertile y2 to 2 in. long; pedi¬ 
cels 1 to 2 lines long; bractlets 
euneate-obovate, laciniate-toothed at 
yellow; fruit elliptic or slightly narrowed towards the base, 4 to 7 lines 
long, 3 to 4y2 lines wide, the body situated mostly above the middle, only 
about 1 line wide and half as long as the fruit but contracted at base into 
a stipe-like process, and at apex into a beak-like process, the whole with 
broad wings broader than the body; dorsal and intermediate ribs obvious 
with broad solitary oil-tubes in the intervals, 4 on the commissure.—Dry 
mesas and mountain slopes, 1200 to 5500 ft.: San Diego Co.; San Bernardino 
Valley foothills; Inyo Co. ranges; Sierra Nevada from Tulare Co. n. to 
Siskiyou Co.; Napa Range. 

5. L. utriculatum (T. & G.) C. & R. Plants 8 to 12 in. high, the peduncles 
from short stems or from the root crown, usually glabrous except the 
minutely puberulent leaves; leaves ternate, then pinnately decompound and 
dissected into linear segments 1 to 3 lines long; petioles conspicuously in¬ 
flated, membranaceous, 3 to 7 lines broad; umbellets in flower hemispherical 
or only a little more than a hemisphere; rays 3 to 15, very unequal, the 
fruiting ones y2 to 2 (or 3) in. long; fruiting pedicels 2 to 6 lines long; 
involucre none or occasionally with 1 often foliaceous bract; bractlets round- 
obovate to oblanceolate, entire, toothed or laciniate, usually acuminate, 
short-petiolate, equaling the yellow flowers; fruits narrowly elliptic, 2% 
to 4 (or 5y2) lines long; wings as broad as or narrower than body; oil- 
tubes 4 to 6 on the commissure, 1 in each interval or with short accessory 
ones in the dorsal intervals.-—Open grassy hills or plains, the most common 
species, frequent from S. Cal. n. through the Coast Ranges and Sierra Nevada 
foothills to Ore. 

6. L. macrocarpum (Nutt.) C. & R. Plants 10 to 17 in. high, the peduncles 
several from a short scaly caudex; herbage thinly short-pubescent; leaves 
in a basal or sub-basal tuft, 2 to 5 in. long, or the earliest often as much as 
1 ft. long, once or twice ternate, and twice pinnately divided, the segments 
linear, acute, y2 to 21/o lines long, the ultimate divisions of the rachis 
winged; fruiting rays about equal, y2 to 4 in. long; pedicels 2y2 to 4J2 lines 

carp, x 5. 

apex or abruptly acuminate; flowers 
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long; involucel of many lanceolate bractlets mostly exceeding the umbellets, 
sometimes united at base and unilateral; flowers dull white or pale yellow; 
corolla glabrous; ovary glabrous or nearly so; fruit oblong to ovate, mostly 
narrow, but sometimes very broad and somewhat quadrangular, 5y2 to 8 
(or 10) lines long, 2 to 3% lines wide, the ribs inconspicuous or almost 
obsolete; oil-tubes 1 to each interval, 2 to 6 on the commissure, the seed 
sharply channeled beneath those of the dorsal intervals; wings broader, 
sometimes narrower than the body.—Open stony hills, 2000 to 5000 ft.: 
Coast Eanges and Sierra Nevada; n. to B. C. A common and widely dis¬ 
tributed species. The farinaceous roots were used as food by the northern 
Indians. Yar. douglasii Jepson. Leaf-segments larger, as much as 4y2 lines 
long and 1 line wide; umbel sometimes with a single bract.—Coast Eanges. 
Var. ellIpticum Jepson. Caudex bearing short leafy branches; leaf-segments 

oblong, cuspidate; fruit broadly 
elliptical, notched at base and apex, 
9y2 lines long and 4% lines broad, 
the wings twice as wide as the body; 
dorsal and intermediate ribs obscure 
or filiform. — Feather Elver near 
Marysville; Pitt Eiver. 

7. L. dasycarpum (T. & G.) C. & 
E. Fig. 706. Plants 1 to 1 y2 ft. high, 
the peduncles arising from the root 
crown or from very short stems; her¬ 
bage puberulent or pubescent, pe¬ 
duncles and wings of carpels often 
purplish; leaves ternatelv decom¬ 
pound and dissected into oblong or 
linear segments, these 1 to 2 or 3 
lines long; umbels somewhat equally 
6 to 15-rayed; rays 1 to 2 in. long; 
bractlets linear to ovate, more or 
less tomentose; pedicels in fruit 
about y2 in. long, usually longer 
than the carpels; flowers white; 
fruit purplish or whitish, broadly 
elliptic to orbicular, with subcordate 
base, 3y2 to 4 (or 7) lines long, the 
wings thin membranaceous, 2 to 3 

Y times the width of the very narrow 
or somewhat spindle-shaped body; 
body commonly very woolly when 

706. Lomatium dasycarpum C. & R.; a, habit young, more or less glabrate in age; 
x t, pinna^ ofjeaf^x^; c, fr. x 1%; oU.tubes usually 1 in the intervals 

(often a second one in the lateral 
intervals), 2 to 4 on the commissure.—Hill slopes, 200 to 4000 ft., San Diego 
Co. to Contra Costa Co. Var. medium Jepson. Bractlets mostly broadly 
ovate; body of carpel broader, nearly equaling the wings in breadth; oil- 
tubes most commonly 2 or 3 in the intervals.—North Coast Eanges. Var. 
decOrum Jepson. Procumbent peduncles with white flowers; erect peduncles 
with lilac-purple flowers.—San Carlos Eange. 

8. L. tomentosum (Benth.) C. & E. Plants 12 to 20 in. high, the peduncles 
arising from very short stems; herbage tomentulose; leaves ternately decom¬ 
pound into filiform segments; umbels 10 to 20-rayed, the rays 1 y2 to 2y2 in. 
long; pedicels mostly shorter than the carpels; flowers white; bractlets ovate, 
acuminate; ovaries heavily clothed in white wool; fruit large, elliptic, 6 to 
8y2 lines long, usually densely tomentose, the wings little if at all wider 
than the broadly ovate body; oil-tubes usually 2 or 3 in the intervals, 2 or 
4 on the commissure.—Great Valley and Sierra Nevada foothills. 

9. L. mohavense C. & E. Fig. 707. Low plants (7 to 10 in. high), the 
stout peduncles ascending from the root crown, not much exceeding the pin- 
nately decompound leaves, the segments crowded, obovate or oblong, the 
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whole plant hoary with short pubes¬ 
cence; umbel somewhat unequally 6 
to 12 (or more)-rayed; involucels 
inconspicuous, consisting of small 
linear-lanceolate acuminate bract- 
lets; umbellets very numerous; fruit 
broadly elliptic to almost orbicular, 
3 to 4Yo lines long, the wings not as 
broad as the body; oil-tubes usually 
3 or 4 (sometimes 2 or 5) in the in¬ 
tervals with 4 to 8 on the commis¬ 
sure.—Colorado and Mohave deserts 
and their bordering ranges, n. to 
Inyo Co., 4000 to 11,000 ft. 

10. L. ciliolatum Jepson. Pe¬ 
duncles and leaves from the crown 
of the tap-root; peduncles spreading, 
P/2 to 4 in. long; whole plant gla¬ 
brous except the margins of the 
leaves which are finely and regu¬ 
larly ciliolate; leaves ovatish in out¬ 
line, % to 1^ in. long, simply pin¬ 
nate, the leaflets' % to % in. long, 
irregularly pinnatifid into ovatish 
segments; rays 3 to 5, unequal, % to 
l1/! in. long; pedicels % to 1 line 
long; involucre none; involucels of 
several ovate bractlets with dark 
purple veins; fruit elliptic, 3% to 
4 lines long; lateral ribs with narrow 
wings (about % line wide); dorsal 
and intermediate ribs filiform, incon¬ 
spicuous, the dorsal and lateral intervals with 3 or 4 striae; oil-tubes obscure, 
4 or 5 in the intervals, 2 on the commissure.—Yollo Bolly Mts. 

707. Lomatium mohavense C. & R.; a, habit 
x ; 6, fr. x 2; c, sect. carp, x 5. 

11. L. nevadense (Wats.) C. & R. Plants 4 to 7 in. high, the peduncles 
ascending from very short erect stems rising from the root-crown; herbage, 
rays and pedicels minutely pubescent; leaves decompound, the ultimate divi¬ 
sion pinnately divided into acute segments 1 to 2 lines long; umbel unequally 
5 to 11-rayed, the rays % to 4 in. long; bractlets ovate to linear-lanceolate, 
scarious-margined, distinct or united at base; pedicels 1% to 4 lines long; 
flowers white with pubescent ovaries; fruit ovate, acute, minutely pubes¬ 
cent, 3 to 5 lines long, the wings narrower or almost as broad as the body; 
ribs on the back very fine or somewhat obscure, sometimes with supple¬ 
mentary striae in the intervals; oil-tubes 3 or 4 in the intervals, 4 to 6 on 
the commissure.—E. side of the Sierra Nevada from Mono Co. to Modoc 
Co.; se. Ore. to Nev. Var. parishii Jones. Ultimate leaf segments 2 to 4 
lines long, or often elongated linear and up to 12 lines long; involucel uni¬ 
lateral, deeply toothed; pedicels % to 3 lines long; ovaries and fruit gla¬ 
brous; fruit round-ovate to narrowly or broadly elliptic, 3x/2 to 5 lines long; 
wings usually narrower than the body; ribs filiform, often with 3 or 4 
supplementary striae of the same size in the intervals; oil-tubes exceedingly 
small, several in the intervals.—Ranges in and bordering the Mohave 
Desert. Var. hol6pterum Jepson. Similar to the var. parishii; more finely 
puberulent; lateral wings of fruit broader (1 to 1*4 lines broad, commonly 
almost as broad as the body), straw-color; intermediate and dorsal ribs fili¬ 
form but more evident; oil-tubes showing markedly from the outside.—E. 
Mohave Desert; e. to southern Nev. 

12. L. plummerae C. & R. Plants 8 to 12 in. high, the peduncles stoutish, 
widely spreading, arising from very short stems; herbage glabrous and some¬ 
what glaucous; leaves ternately decompound, the numerous crowded ulti¬ 
mate segments very small, oblong, more or less confluent; umbel very un¬ 
equally 6 to 12-rayed, with involucels of numerous lanceolate acuminate 
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bractlets; rays % to l1/^ in. long; pedicels 1 to 4 lines long; flowers white; 
fruit oblong or oblong-ovate, usually acute at apex, glabrous, 3x/2 to 4 lines 
long, 1% to 21/4 lines broad, with wings half to as broad as the body, and 
indistinct dorsal and intermediate ribs; oil-tubes 1, 2 or 3 in the intervals, 
4 to 6 on the commissure.—N. Sierra Nevada from Sierra Co. to Shasta Co. 
Yar. s6nnei Jepson. Flowers yellow; oil-tubes 1 or 2 in the intervals.—E. 
Nevada Co.; thence to Washoe Co., Nev. 

13. L. austinae C. & R. Plants 9 in. high, the peduncles arising from 
short stems; herbage puberulent; ultimate leaf segments pinnately divided 
into narrow divisions; flowers purplish; fruit glabrous, 3 lines long, 1% 
lines broad; oil-tubes very broad, solitary in the dorsal intervals, mostly 2 
in the lateral, 4 on the commissure.—Sierra Nevada from Plumas Co. to 
Siskiyou Co., 3000 to 5000 ft. Not well known. 

14. L. torreyi C. & R. Plants 3 to 10 in. high, the peduncles slender, aris¬ 
ing from the root-crown and densely clothed at base with old leaf-sheaths; 
herbage glabrous; leaves small, ternate-pinnate or -bipinnate, the ultimate 
segments linear, cuspidulate, 1 to 3 lines long; umbel unequally few-rayed, 
the rays % to 1% in. long; involucre none; bractlets none, or 1 or 2 and 
small; pedicels 1 to 2 lines long; flowers yellow; calyx-teeth small or obsolete; 
fruit narrowly oblong to linear, truncatish at base, 4 to 5 lines long, with 
wings not half as broad as the body; oil-tubes solitary in the intervals.— 
Clefts of granite rocks, Sierra Nevada from Mariposa Co. to Tulare Co., 6000 
to 7200 ft. 

15. L. congdonii C. & R. Plant 6 to 9 in. high, the peduncles ascending 
from the basal tuft of leaves; herbage glabrous; leaves first palmately 
quaternate or quinate (1 or 2 of the divisions small), then bi- or tri-pinnate, 
the rachises more or less scaberulous; ultimate segments linear, acute; sheaths 
whitish, narrow, extending the full length of the petiole; fertile rays 6 to 8, 
% to 2 in. long; involucels none; flowers apparently white; pedicels spread¬ 
ing, 3 to 4 lines long; fruit nearly elliptical, slightly broader above, 4 to 4% 
lines long, the wings slightly narrower than the body; dorsal and interme¬ 
diate ribs filiform; oil-tubes very obscure, 1 or 2 (or perhaps more) in the 
intervals.—Mariposa Co., about 2000 ft. 

16. L. parryi (Wats.) Jepson. Plants 6 to 10 in. high, the peduncles erect, 
arising from a caudex densely clothed with the fibrous sheaths of old leaves; 
herbage glabrous, foliage eventually grayish; leaves pinnate, linear-lance¬ 
olate in outline, 6 to 8 in. long, the pinnae distant, pinnately divided into 
linear cuspidate segments 1% to 3 lines long; fruiting rays 1 to 11/> in. 
long, nearly equal; pedicels slender, 3 to 6 lines long; bractlets several, 
linear, acute, entire or cleft at apex, nearly equaling the pedicels in length; 
stylopodium more or less evident in fruit; fruit oblong, 6 lines long; dorsal 
and intermediate wings sharp, the lateral wings about as broad as the body; 
oil-tubes 1 or 2 in the dorsal intervals, 2 or 3 in the laterals, 4 to 7 on the 
commissure.—Rocky mountain slopes, 5000 to 8000 ft., e. Mohave Desert and 
Death Yalley region; e. to Utah. 

17. L. marginatum C. & R. Plants 12 to 20 in. high, the peduncles slender, 
erect, borne on very short stems (1 in. long) rising from the root crown; 
herbage glabrous or the rays sometimes puberulent; leaves large, 2 to 3 
times ternate, then pinnately divided into narrowly linear to filiform seg¬ 
ments; flowers whitish or yellowish; fruiting rays few, slender, l1/* to 3% 
in. long; pedicels slender, 2 to 3 lines long; bractlets few, narrowly linear, 
elongated, acuminate, or sometimes none; fruit (immature) elliptic-oblong, 
glabrous, 3^ to 4 lines long, the wings as broad as the body; dorsal ribs 
fine or obscure.—Rocky slopes, n. Sierra Nevada foothills from Calaveras 
Co. to Butte Co., 1000 to 1500 ft. 

18. L. alatum C. & R. Similar to no. 17; involucels none; oil-tubes soli¬ 
tary in the intervals.—Sierra foothills in Sacramento Co. Var. purpureum 

Jepson. Flowers purple.—Conn Yalley, Napa Range. 

19. L. triternatum (Pursh) C. & R. Plants 1% to 2 ft. high; herbage 
minutely puberulent; peduncles arising from the root crown or borne on 
stems 3 or 4 in. long, the parts at base sheathed by scale-like petioles; leaves 
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twice or thrice ternate, then pinnate, the leaflets narrowly linear, acute, 
1 to 4 in. long; flowers bright yellow; fruiting rays very unequal, 1 to 34/2 
in. long; bractlets setaceous; fruiting pedicels % to 2y2 lines long; fruit 
oblong, glabrous, 5 to 5% lines long; dorsal and intermediate ribs prominent, 
the wings half the breadth of the body; oil-tubes large, broad, 1 in each 
interval, 2 on the commissure.—N. Sierra Nevada from Nevada Co. to Modoc 
Co., thence w. to northern Humboldt Co.; n. to B. C. 

20. L. giganteum C. & B. Plants 144 to 2*4 ft. high, finely pubescent 
throughout; leaves very large, ternately compound; leaflets linear-oblong, 
elongated, 3% to 4% in. in length, usually entire, very pale; rays about 11, 
very unequal, the longer ones 4 in. long; pedicels 1 to 2 lines long; involucel 
of linear bractlets; flowers yellow; ovary pubescent; fruit linear-oblong, 
7 to 9 lines long, with wflngs much narrower than body, glabrous or nearly so. 
—Mendocino Co. 

21. L. nudicaule (Pursh) C. & R. Pestle Parsnip. Pig. 708. Plants 8 to 20 
in. high, glabrous; leaves 344 to 5% in. long, once or twice ternate, then pin¬ 
nate with 5 to 9 leaflets; leaflets 
broadly ovate to lanceolate, entire 
or few-toothed at apex, % to 21/4 
in. long; peduncles stoutisli, arising 
from the base, conspicuously en¬ 
larged at summit (pestle-like) and 
bearing 6 to 18 very unequal rays, 
the outer sometimes 2 to 4 times 
the length of the inner; rays in 
fruit dilated at apex, 1 to 642 in- 
long; fruiting pedicels 1 to 3 lines 
long; bracts and bractlets none; 
flowers yellow; fruit oblong to 
elliptic, 5 to 7 lines long, 2 to 3 
lines wide, the wings % the breadth 
of the body; oil-tubes broad, soli¬ 
tary in the dorsal intervals, 1 or 2 
in the laterals, 4 to 6 on the com¬ 
missure. — Low open foothills or 
rolling plains: Coast Ranges from 
Santa Clara Co. to Siskiyou Co.; 
Sierra Nevada from Amador Co. 
to Modoc Co.; n. to Wash. Var. 
puberulum Jepson. Minutely pu¬ 
bescent.—Mendocino Co. 

22. L. ambigimm (Nutt.) C. & 
R. var. leptocarpum Jepson. Plants 
glabrous, 1 ft. high; peduncles as¬ 
cending from the root-crown of the 
taproot which is tuberous below; 
leaves once or twice ternate, then 
pinnate, the ultimate segments 
linear, 5 to 10 lines long; rays few, 
very unequal, 1 line to 3 in. long; bractlets small, linear; flowers yellow; 
fruit nearly sessile, forming a dense cluster, linear or somewhat lanceolate, 
4 to 4% lines long, the wings very narrow (44 to 44 as -wide as the body); 
oil-tubes solitary in the intervals.—Lassen and Modoc Cos.; n. to Ida., e. 
to Col. 

23. L. piperi C. & R. Indian Biscuit. Plants 1% to 5 in. high, the slender 
peduncles divaricate, borne on very short erect subterranean stems which 
rise from globose tubers 4 to 7 lines in diameter; herbage glabrous; leaves 
biternately divided into linear-lanceolate segments 4 to 12 lines long; umbel 
2 to 4-rayed; flowers white; bractlets narrow-lanceolate; fruiting rays 3 to 
10 lines long; fruiting pedicels 44 to 1 line long; fruit elliptic, 2 to 3 lines 
long, the wings 42 as broad as the body; oil-tubes minute, 2 or 3 in the 
intervals, 4 on the commissure.—Sierra Co. to Siskiyou Co.; n. to Wash. 

708. Lomatium nudicaule C. & R.; a, leaf x 
hi ; b, fr. umbel x % ; c, fr. x 2 46 ; 

d, sect. carp, x 4. 



726 UMBELLIFERAE 

32. PASTINACA L. 

Tall branching biennial with an¬ 
gular or fluted leafy stems from 
thick roots. Leaves large, simply 
pinnate. Flowers yellow, in com¬ 
pound umbels. Involucre and in- 
volucels small or commonly none. 
Fruit oval, strongly compressed. 
Lateral ribs winged; dorsal and in¬ 
termediate ribs filiform. Oil-tubes 
not quite as long as fruit, solitary 
in the intervals, 2 to 4 on the com¬ 
missure. (Latin name of the Par¬ 
snip.) 

1. P. sativa L. Common Parsnip. 
Fig. 709. Erect, 3 to 4 ft. high; 
leaflets ovate, serrate or somewhat 
incised, lobed or even more or less 
3 to 5-divided, 3 to 4 in. long; rays 
10 to 20, 1 to 2y2 in. long; fruit 
2y2 to 3 lines long; oil-tubes con¬ 
spicuous. — Cultivated European 
species, escaped from gardens and 
now locally naturalized. 

33. ANETHUM L. 

Slender annuals with leafy stems 
and finely dissected leaves. Flowers 
yellow, in compound umbels. In¬ 
volucre and involueels none. Fruit 
elliptical, flattened dorsally, the lateral 

710. Oxypolis occidentals C. & R.; a, leaf 
x Vz ; b, umbel x % ; c, fr. x 4; 

d, sect. carp, x 12. 

09. Pastinaca sativa L.; a, leaf x % ; b, 
fr. umbel x ; c, carpel x 3 ; d, 

sect. carp, x 4. 

ribs narrowly winged. Oil-tubes soli¬ 
tary in the intervals. (Ancient 
Greek name of the dill.) 

1. A. graveolens L. Dill. Plants 
usually branching, 1 to 3 ft. high.— 
Garden plant from Eur., locally na¬ 
turalized in S. Cal. 

34. OXYPOLIS Eaf. 

Glabrous erect aquatic herbs with 
fascicled tubers. Leaves ternate or 
(in ours) pinnate. Umbels com¬ 
pound. Involucre and involueels 
present. Flowers white. Calyx- 
teeth evident. Fruit flattened dor- 
sally, ovate to obovate; dorsal and 
intermediate ribs filiform; lateral 
ribs broadly winged, the wings 
closely contiguous to those of the 
companion carpel and strongly 
nerved next to the body (thus 
giving the appearance of 5 dorsal 
ribs). Stylopodium short-conical. 
Oil-tubes solitary in the intervals, 
2 to 6 on the commissure. (Greek 
oxys, sharp, and polis, city, appli¬ 
cation uncertain, possibly referring 
to the many acute leaflets.) 

1. O. occidentalis C. & E. Fig. 
710. Plants 2 to S1/^ ft. high; fas¬ 
cicled roots fusiform-fleshy; leaves 
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simply pinnate, long petioled, the lower 12 to 20 in. long; leaflets 5 to 13, 
broadly ovate to linear-acuminate, serrate, 1% to 4 in. long; fruiting rays 
1 to 3 in. long; fruits elliptie-obovate, 2y2 to 3 lines long.—Sierra Nevada, 
5000 to 9000 ft., from Tuolumne Co. to Tulare Co. 

35. CONlOSELiNUM Hoffm. 

Tall branching perennials with leafy stems, glabrous herbage and ternately 
decompound leaves. Flowers wdiite, in compound umbels. Involucre of few 
bracts. Involucels of many bractlets. Fruit oblong to obovate, flattened 
dorsally, with rather prominent stylopodium. Eibs narrowly winged, the 
lateral usually broadest. O’il-tubes solitary in the intervals, or sometimes 
2 in the lateral one, 2 to 4 on the commissure. (Greek koneion, the hemlock, 
and selinon, parsley.) 

1. C. pacificum (Wats.) C. & E. 
Stems stout, 3 to 5 ft. high; 
leaves ternate, then pinnate, the 
5 or 7 divisions or leaflets ovate 
in outline, acute, deeply pinnati- 
fid and more or less toothed, % 
to 1% in. long; umbels on stout 
peduncles; rays 15 to 26, 1 to 1% 
in. long in fruit; bracts 2 to 4; in¬ 
volucels of several narrowly linear 
bractlets; fruiting pedicels slender, 
3 to 4 lines long; fruit oblong, 3 
lines long; wings thickish and 
corky, rather narrow; oil-tubes con¬ 
spicuous, 2 on the commissure, 
solitary in the intervals, sunk in 
the body of the seed, especially the 
dorsal ones. — Brushy flats, very 
rare: Long Valley, Mendocino Co.; 
Indianola, Humboldt Bay. 

36. ANGELICA L. 

Stout perennials with leafy stems 
and ternately or pinnately com¬ 
pound leaves. Flowers white, in 
large terminal compound umbels. 
Involucre none or scanty. Involu¬ 
cels of few small bractlets or none. 
Calyx-teeth mostly obsolete. Fruit 
strongly compressed, elliptic-oblong 
in outline. Eibs prominent, the 
lateral broadly winged, the others 
often narrowly winged. Oil-tubes 1 to 3 in the intervals, 2 to 4 on the com¬ 
missure. (Latin angelica, angelic, on account of its medicinal properties.) 

Maritime species; rays subequal; herbage more or less tomentose; ovary tomentose. 
1. A. hendersonii. 

Montane species; rays more or less unequal. 
Herbage puberulent or eventually glabrous; ovary tomentulose; Coast Ranges and 

coastal S. Cal.2. A. tomentosa. 
Herbage glabrous. 

Leaflets not linear. 
Ovary pubescent; leaflets narrow-lanceolate to ovate-lanceolate; central and 

n. Sierra Nevada.3 .A. breweri. 
Ovary glabrous; leaflets ovate-lanceolate; Siskiyou Co.4. A. lyallii. 

Leaflets narrowly linear; s. Sierra Nevada.5. A. lineariloba. 

1. A. hendersonii C. & E. Fig. 711. Very stout, 2 to 3 ft. high; herbage 
more or less tomentose, especially on the inflorescence and under surface of 
the leaves; leaves quinate or ternate, then pinnate; leaflets tending to be 
crowded, thick, broadly ovate, l1/* to 2% in. long, obtuse (or rarely acute), 
serrate; umbels rather condensed; rays in flower subequal; fruiting rays % 
to 214 in. long; umbellets dense, as if capitate; pedicels 1 line long or less; 

711. Angelica hendersonii C. & R.; a, leaf x 
bi ; b, umbel x % ; c, fr. x 3 ; 

d, sect. carp, x 4. 
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bractlets 1 or 2, linear-acuminate; fruit broadly oblong, slightly pubescent, 
3 to 4 lines long; lateral wings thick and corky, as broad as the body; oil- 
tubes solitary in the intervals; seed deeply sulcate beneath the oil-tubes.— 
Along the coast, mostly on or near the sea-bluffs: San Mateo Co. to Humboldt 
Co.; n. to Wash. 

2. A. tomentosa Wats. Stout, 2 to 5 ft. high, the stems and especially the 
leaves puberulent, or sometimes nearly glabrous; leaves bipinnate or ternate 
or quinate and then pinnate; leaflets ovate, acute, acutish or often long- 
pointed, sometimes varying to lanceolate or roundish, irregularly serrate, 
obliquely 2-lobed, or not lobed and merely oblique, 1% to 3 (or 6) in. long; 
petioles strongly dilated , at base; fruiting rays 1 to 5 in. long; fruiting 
pedicels 2 to 3 lines long; ovary tomentulose; fruit oblong or elliptic, 
glabrous, 3 to 4% lines long; dorsal and intermediate ribs small and acutish; 
lateral wings nearly equaling the body in breadth; oil-tubes 1 in the inter¬ 
vals, or sometimes 2 in the lateral intervals, mostly 2 on the commissure; 
seed somewhat sulcate beneath the oil-tubes.—Coastal S. Cal.; n. through 
the Coast Ranges to Humboldt Co. Yar. californica Jepson. Rays very un¬ 
equal (l1^ to 5% in. long), scaberulous at the ends; oil-tubes 2 (or 3) in 
the intervals, mostly 4 in lateral pairs on the commissure. — Vaca Mts. 

3. A. breweri Gray. Stems 3 to 5 ft. high; herbage glabrous; leaves 
ternate, or quinate, then pinnate; leaflets lanceolate to oblong or occasion¬ 
ally ovate-lanceolate, acuminate, sharply serrate, l1/^ to 4 in. long; rays 
many, l1/^ to 2% in. long in fruit; pedicels 2 to 3% lines long; rays and 
pedicels not ‘ ‘ web-footed ’ ’ or very obscurely so; pedicels and ovaries 
whitish-puberulent; fruit oblong or somewhat narrowed below, pubescent or 
becoming glabrous, 3 to 4^ lines long; dorsal and intermediate ribs more 
or less prominent; lateral wings as wide as the body; oil-tubes 1 or 2 in 
the intervals.—Sierra Nevada, 4500 to 8000 ft., from Mariposa Co. to Nevada 
Co. 

4. A. lyallii Wats. Plants 2 to 4 ft. high; herbage and inflorescence gla¬ 
brous; leaves biternate, then pinnate; leaflets ovate-lanceolate, serrate, 1% 
to 3y2 or 5 in. long; fruiting rays 1% to 2y2 in. long, the outer row some¬ 
what coalescent at base so as to be web-footed; outer row of pedicels 
similarly coalescent; fruit broadly oblong to obovate, 3 to 3^ lines long; 
dorsal and intermediate ribs sharply salient, equal; lateral wings about as 
broad as the body; oil-tubes solitary in the intervals.—Siskiyou Co.; n. 
to Alb. 

5. A. lineariloba Gray. Stout, glabrous, 2 to 3 ft. high; leaves 2 or 3 
times ternate, then pinnate with about 5 (3 to 9) leaflets; leaflets linear 
or linear-lanceolate, 1 to 3 in. long, 1 to 2 lines wide, entire or often with a 
pair of coarse teeth towards the base, frequently decurrent on the racliis; 
fruiting rays 1 to 2 or 3% in. long; involucre and involucels none; fruit 
oval-oblong, glabrous, 4 to 6 lines long; dorsal and intermediate ribs filiform; 
lateral wings thickish, a little narrower than the body; oil-tubes solitary 
in the dorsal intervals, in pairs in the laterals.—Montane, 6400 to 9500 ft., 
Sierra Nevada from Mariposa Co. to Tulare Co. Yar. culberts6nii Jepson n. 

var. Leaf-segments 4 to 4^ lines wide.—Little Kern River (Culbertson 
4276, type). 

37. COELOPLEURUM Ledeb. 

Very stout perennial herb of the sea-coast with glabrous herbage. Leaves 
uni-, bi- or tri-ternate, with very large inflated petioles. Flowers greenish- 
white, in many-rayed umbels. Involucre of few narrow bracts, sometimes 
foliaceous. Involucel of many linear-lanceolate bractlets. Fruit elliptic- 
oblong, not flattened dorsally. Ribs very thick and corky, becoming hollow, 
equal or the lateral ones a little broader. Oil-tubes small, 1 in the intervals, 
1 or 2 under each rib, 2 to 4 on the commissure. (Greek koilos, hollow, and 
pleuron, rib, referring to the cavity made by the intruded ribs.) 

1. C. maritimum C. & R. Stems corymbosely branched, 2 to 3 ft. high; 
leaflets roundish to ovate, crenate, 1% to 4 in. long; rays 1 to 1% in. long; 
fruits 21/2 to 3 lines long, the lateral ribs twice as broad as the others.— 
Central Humboldt Co. coast; n. to Wash. 
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38. SPHENOSCIADIUM Gray 

Perennials with thick roots. Stems stout, tall, nearly simple, glabrous. 
Leaves once or twice pinnate with bladdery dilated petioles. Flowers white 
(or sometimes purplish), sessile on enlarged receptacles and forming com¬ 
pact heads, the heads borne on tomentose rays in a medium-sized umbel. 
Involucre none. Involucels of many linear-setaceous bractlets. Calyx-teeth 
none. Fruit cuneate-obovate, flattened, subglabrous. Eibs prominent, winged 
above, the dorsal and intermediate ones narrow, the lateral broader. Oil- 
tubes solitary in the intervals, 2 on the commissure. Seed face plane. (Greek 
sphenos, a wedge and sciadios, an umbrella, referring to the umbel.) 

1. S. capitellatum Gray. Fig. 712. Stems very stout, 3 to 5 ft. high; 
leaves large, glabrous; leaflets or 
segments linear-lanceolate to ob¬ 
long or oblong-ovate, serrate or 
coarsely and saliently few-toothed 
above, more or less entire below; 
rays 4 to 8 (or 14), subequal, 1 to 
2 (or 4) in. long; flowers pubes¬ 
cent; involucels of a few decidu¬ 
ous bractlets; fruit cuneate-obovate, 
3 lines long. — Montane, 3500 to 
10,000 ft.: San Bernardino Mts.; 
White Mts.; Sierra Nevada from 
Kern Co. to Modoc Co., thence w. 
to Siskiyou Co. Var. scabrum Jep- 
son. Almost as tall as in the 
species; leaves scabrous, in shape 
similar to the species. — Sierra 
Nevada to the San Jacinto Mts., 
8000 to 10,000 ft. Foliage often 
paler than in the species. Var. 
validum Jepson n. comb. Plant 
markedly puberulent in all its 
parts with large leaves and ovate 
leaflets. — Mariposa Co., 3500 to 
4500 ft. (S. validum Congdon.) 
Var. ERfNGiiFdLiUM Jepson n. comb. 
More or less condensed plants; 
leaves more or less scabrous, finely 
dissected, the segments somewhat 
divaricate, about 1 line wide; 
fruits 4 lines long, sparingly hairy. 
—High montane, 8000 to 10,000 ft., 
Mariposa Co. Foliage often paler than in the species. (S. eryngiifolium 
Greene.) 

712. Sphenosciadium capitellatum Gray; a, 
leaf x % ; b, umbel x c, fr. x 3 ; d, sect, 

carp, x 5. 

39. CYMQPTEKUS Eaf. 

Perennial herbs with basal leaves. Herbage glabrous (except in no. 6). 
Leaves usually ternate, then once to thrice pinnate and much dissected or 
incised. Involucre usually lacking. Involucels always present. Flowers 
yellow, white or purple, in compound umbels. Calyx-teeth usually evident. 
Fruit oblong to orbicular, mostly dorsally flattened, the carpels 3 to 5- 
winged. Stylopodium wanting. Oil-tubes several in the intervals, 2 to many 
on the commissure. Seed flat to very slightly or not at all dorsally flattened. 
(Greek kuma, wave, and pteron, wing, the ribs in some species with undu¬ 
late wings.) 

Wings of carpels thin, undulate-crisped (except in the var.); tall plants; Sierra Nevada 
and mts. of n. Cal.l.O. terebinthinus. 

Wings of carpels commonly thickened or corky at insertion, sometimes corky throughout. 
Small plants of the deserts and desert slopes of mountain ranges. 

Flowers in umbels; wings of carpels entire. 
Leaves light green, the ultimate segments lanceolate or oblong, 1 to 2 lines 

long; involucre none or of a few small bracts. .2. G. panamintensis. 
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Leaves grayish, the ultimate divisions ovate, 4 to 6 lines long, crenate oi 
incised; involucre very conspicuous.3. C. utahensis. 

Flowers in dense globose heads. 
Wings of carpels with shredded margins; foliage glabrous. .4. C. deserticola. 
Wings of carpels entire; foliage minutely pubescent.5. C. cinerarius. 

Low plants of sandy sea-shores; umbellets capitate.6. C. littoralis. 

1. C. terebmthinus (Hook.) T. & G. Fig. 713. Plants V2 to 1*4 ft. high, 
the leaves all basal; peduncles about twice as long as the leaves, arising from 

the shortly branched caudex which 
is clothed with persistent leaf 
sheaths; leaves 2 to 6 in. long, on 
petioles about as long, usually ter¬ 
nate, then 1 to 3 times pinnate and 
pinnately dissected into short linear 
segments about 1 line long; umbels 
with unequal rays, no involucre and 
involucels of linear acuminate bract- 
lets; flowTers yellow; fruiting rays 1 
to 3 in. long; fruiting pedicels 3 to 
5 lines long; fruit broadly oblong to 
nearly orbicular, 4 to 6 lines long; 
carpels with 3 to 5 broad thin undu¬ 
late crisped wings, or one carpel with 
broad wings (especially the lateral 
wings) and the companion carpel 
with wings narrow and much re¬ 
duced; oil-tubes very small, 4 to 9 
in the intervals, 8 to 16 (or 20) on 
the commissure side.—Montane, 5000 
to 9000 ft.: Sierra Nevada from 
Tulare Co. to Lassen Co.; n. to Wash. 
Var. californicus Jepson n. comb. 
Wings of carpels not undulate- 
crisped; leaves with ultimate divi¬ 
sions ovate to almost linear; involu¬ 
cels of small linear bractlets; fruit 
oblong, 3 to 4 lines long; interme¬ 
diate and dorsal wings sometimes re¬ 
duced in breadth; oil-tubes 3 to 5 in 

the intervals, 6 on the commissure.—N. Sierra Nevada, 1500 to 5000 ft., 
from Nevada Co. to Lassen Co., thence w. to Siskiyou Co. (Pteryxia cali- 
fornica C. & R.) 

2. C. panamintensis C. & R. Plants low (3 to 10 in. high); peduncles 
purplish, arising from a short caudex sheathed with old leaf bases; leaves 
2 to 2% in. long, on petioles about as long, ternate, then once or twice 
pinnate, the pinnae finely dissected; ultimate segments 1 to 1 y2 lines long, 
tipped with a slender bristle-like apiculation; rays in fruit 1 to 1 y2 in. long; 
pedicels short; involucre none; involucels small, gamophyllous, somewhat 
one-sided, purplish, cleft into ovate acuminate segments; flowers greenish- 
yellow; fruit 4% lines long, glabrous, each carpel with 5 broad wings, the 
wings very thick at insertion; oil-tubes 3 or 4 in the intervals, 4 or 5 on 
the commissure; seed face deeply concave.—E. Mohave Desert; Death 
Valley region. 

3. C. utahensis Jones. Plants 3 to 5 in. high, the peduncles equaling or 
exceeding the leaves; leaves gray-pallid, ternate, then bipinnatifid; ultimate 
segments ovate in outline, 4 to 6 lines long, crenate or incised; umbels more 
or less compacted; involucres of conspicuous hyaline bracts with prominent 
green or purplish nerves; involucels resembling the involucres; flowers 
purple; fruit orbicular, 4 to 6 lines long, its body oblong; ribs with broad 
membranous wings (often corky-thickened next the body of the carpel); 
carpels flattened with 5 broad thin wings; oil-tubes 2 in the intervals, 4 on 
the commissure.—E. Mohave Desert; e. to Utah and N. Mex. 

713. Cymopterus terebinthinus T. & G.; a, 
leaf x Yz ; b, fr. umbel x V2 c, fr. x 3 ; 

d, sect. carp, x 5. 
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4. C. desertlcola Bdg. Plants 4 to 6 in. high, the peduncles and leaves 
rising from among the old petioles of the root-crown, peduncles ascending, 
a little exceeding the leaves; leaves glabrous, triangular in outline, 2 in. 
long, bi- or tri-ternate, then pinnately parted; segments with acute bristle- 
tipped lobes; petioles 2y2 to 3Vs in. long; involucre with short linear bracts; 
flowers dark purple, crowded in a globose head % to % in. in diameter; 
fruits 2 lines long, sessile; lateral wings thick, corky, narrow, pubescent, 
with the margins shredded; oil-tubes minute and numerous, forming a 
continuous chain.—Mohave Desert. 

5. C. cinerarius Gray. Plants 2 in. high, the peduncles and leaves from 
a short more or less horizontal subterranean caudex; leaves (in outline) 
somewhat cordate, bipinnate, with pinnately divided segments, glaucous 
and cinereous with a very minute harsh pubescence; rays few, short or 
almost none; involucels of numerous united somewhat membranous long- 
acuminate segments; flowers purplish; fruit 2y2 lines long, the 5 wings of 
each carpel rather narrow and thick at insertion; oil-tubes 3 in the intervals, 
several on the commissure; seed face with narrow and deep concavity.— 
High e. slope of the Sierra Nevada in the Mono Lake region; also White 
Mts., Inyo Co. 

6. C. littoralis Gray. Peduncles and leaves spreading or prostrate, aris¬ 
ing from very short stems; leaves simply ternate, 4 to 9 in. long, longer than 
the peduncles, densely wliite-tomentose beneath; petioles 2 to 4 in. long; 
leaflets ovate or roundish in outline, 1 to 2% in. long, either the terminal or 
lateral or all 3 leaflets often 3-parted or -divided, their margins callous-serrate 
or -dentate; umbel compact, hemispherical, resting on the sand; rays % to 
114 in- long; umbellets capitate; flowers white, bracts and bractlets subulate; 
fruit dorsally flattened, each carpel bearing 5 equal broad corky wings IC2 to 
2 lines wide, the fruit therefore subglobose in outline, 4 to 5 lines in diameter; 
oil-tubes 2 or 3 in the intervals, 4 or 6 on the commissure; seed face somewhat 
concave.—Sandy sea-beaclies, Mendocino Co. to Del Norte Co.; n. to Alas. 

GARRYACEAE. Silk Tassel Family 

Shrubs or small trees with quadrangular branchlets. Leaves simple, oppo¬ 
site, with short petioles. Flowers dioecious, apetalous, borne along a pendu¬ 
lous catkin-like axis, 1 (in case of the pistillate) or a cyme of 3 (in case of 
the staminate) in the axil of each of the decussately connate bracts. Stami- 
nate flower:—calyx 4-parted into linear valvate sepals; stamens 4; filaments 
distinct. Pistillate flower:—calyx with a shortly 2-lobed or obsolete limb; 
ovary inferior, 1-celled, with 2 pendulous ovules; styles 2, stigmatic on the 
inner side, persistent. Fruit a berry; epicarp at maturity dry and brittle, 
free from the pulpy portion and dehiscing irregularly, or sometimes circum- 
cissile. Seeds with thin testa and horny endosperm, the minute embryo at 
one end. 

1. GARRYA Dougl. 

The only genus. (Nicholas Garry, of the Hudson Bay Co., friend of David 
Douglas, botanical explorer of Pacific North America, 1825-1832.) 

Pubescence of tangled curly hairs forming a close felt on under surface of the leaves; 
leaves glabrous above. 

Leaves decidedly undulate-margined, more or less pubescent beneath; Coast Ranges. . . 
1. G. elliptica. 

Leaves plane, felty-pubescent beneath; Sierra Nevada and S. Cal.2. G. veatchii. 
Pubescence of straight silky hairs or almost glabrous; leaves plane. 

Leaves bright green above, glabrous above and also below or nearly so; fruit glabrous 
or mostly so; North Coast Ranges and Sierra Nevada.3. G. fremontii. 

Leaves glaucous-gray above, white-silky beneath; fruit silky-pubescent; Sierra Nevada 
and S. Cal.4. G. flavescens. 

1. G. elliptica Dougl. Silk Tassel Bush. Fig. 714. Commonly a shrub 
5 to 8, or rarely a small tree up to 20 ft. high; leaves elliptical or narrower, 
the margin undulate and more or less revolute, glabrous above, tomentose 
beneath with short curly or wavy hairs, IC2 to 21/j in. long; catkins solitary 
or clustered, the staminate 4 to 7 in. long, with truncate or acute silky bracts 
and the calyx-segments cohering at tip, the pistillate shorter, 2 to 4 in. long. 
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with acute or acuminate bracts; 
ovary sessile; fruit globose, 3 to 5 
lines in diameter, densely white- 
tomentose, in extreme age glabrate; 
seed oval, 2 lines long. — Common, 
Coast Ranges, especially the seaward 
ranges, from Monterey Co. to Hum¬ 
boldt Co., 100 to 2500 ft. Feb. 
Foliage suggestive of Quercus agri¬ 
folia. 

2. G. veatchii Kell. Shrub 6 to 8 
ft. high; leaves oval, 1 to 2 in. long, 
slightly undulate, short-acuminate or 
almost aristate, short-petioled, 
smooth and shining above, densely 
tomentose below with short very fine 
closely curled hairs; fruit densely 
pubescent, 2y2 to 4 lines in diameter. 
—Dry slopes, 800 to 5000 ft.: coastal 
S. Cal.; n. to Santa Cruz Mts. and 
to Eldorado Co. 

3. G. fremontii Torr. Bear Brush. 

Shrub 5 to 7 (or 10) ft. high; leaves 
elliptical, varying to oblong, taper¬ 
ing to each end, glabrous and shining 
above, gray-puberulent or white- 
tomentose beneath, in age often very 
glabrous and yellow, particularly on 
the under surface, not undulate, 1% 
to 2y2 in. long, on petioles 6 lines 
long; catkins solitary or in clusters 
of 2 to 6, with acute somewhat silky 

bracts; staminate catkins 2 to 3 in. long; pistillate catkins about l1/^ in. 
long, the ovary and young fruit very silky; fruiting catkins 1% to 3% in. 
long; mature fruit purple to black, glabrous, 3 lines long, short-pediceled; 
seeds subglobose or oval, 1% lines long.—Dry ridges and slopes, 2500 to 
7000 ft.: North Coast Ranges; Sierra Nevada; coastal S. Cal. Mostly in the 
dry inner ranges and a member of the chaparral. Feb. In the s. Sierra Nevada 
there are intergrades to no. 4. 

4. G. flavescens Wats. Large spreading shrub 6 to 12 ft. high; herbage 
more or less pubescent with closely appressed straight silky hairs and with a 
glaucous gray color over entire plant; leaves oval to elliptic, entire, acute at 
each end and recurved-mucronulate at apex, lower surface more or less 
densely pubescent, upper with scattered irregularly appressed hairs or gla¬ 
brous, 1% to 3 in. long; catkins solitary or clustered, the fertile short and 
thick; fruit globose, densely pubescent, almost sessile, 3 lines in diameter.— 
Arid mts., 4750 to 7000 ft.: coastal S. Cal., n. to San Benito Co. and to Tulare 
Co.; e. to Utah. (G. pallida Eastw.) Yar. buxif6lia Jepson n. comb. Low 
shrub 2 to 5 ft. high; leaves small, elliptic-ovate, 1 to 1% in. long, glossy or 
green and glabrous above, silky-tomentose beneath.—Lake and Mendocino 
Cos. to Del Norte Co.; sw. Ore. (G. buxifolia Gray.) Var. ven6sa Jepson n. 
var. Leaves elliptic, acute, 1 to 3 in. long, very white-silky beneath, green 
and strigose above, purple-veined, tipped with a cuspidate point % line 
long.—Foothills of the Yollo Bolly Mts., w. Tehama Co. (Jepson 178f, type). 

CORNACEAE. Dogwood Family 

Deciduous trees or shrubs, or some species low and merely suffrutescent. 
Leaves opposite, simple, entire. Flowers perfect, regular, in cymes or heads. 
Calyx-tube coherent with the ovary, its limb represented by 4 small teeth at 
the summit or none. Petals 4, epigynous, valvate in bud. Stamens 4, alter¬ 
nate wfith the petals. Ovary 2-celled with a single pendulous ovule in each 

714. Garrya elliptica Dougl.; a, staminate 
branchlet x V2 b, pistillate catkin x V2 ; 
c, staminate fl. x 2; d, pistillate fl. x 2; 

e, capsule x 1. 
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cell; style 1, filiform; stigma simple. 
Fruit a drupe, the stone 2-celled with 
1 seed in each cell. Embryo minute. 

1. CORNUS L. Cornel. Dogwood 

Flowers greenish or white. (Latin 
cornu, a horn, on account of the hard¬ 
ness of the wood.) 

Flowers appearing after the leaves, borne in 
cymes, the cymes not involucrate. 

Leaves lighter color beneath, minutely 
puberulent; style glabrous; 
drupe commonly white. 

1. G. californica. 
Leaves green, alike on both faces, 

nearly glabrous; style slightly 
pubescent; drupe bluish or 
pale.2. G. glabrata. 

Flowers appearing before or with the leaves, 
the inflorescence involucrate. 

Flowers yellowish, in sessile umbels 
with an involucre of 4 small 
caducous bracts ; drupe black. 

3. G. sessilis. 
Flowers greenish, in heads, with a con¬ 

spicuous involucre of 4 to 6 
white petal-like bracts; drupe 
red. 

Tree or shrub.4. G. nuttallii. 
Herb-like with creeping rootstock. 

5. G. canadensis. 

1. C. californica C. A. Mey. Creek 

Dogwood. Fig. 715. Shrub 5 to 15 ft. 
high with smooth purplish branches 
and branchlets; leaves commonly ovate, varying to elliptical, acute, thinly 
puberulent, 2 to 4 in. long; cymes 1 % to 2 in. broad; petals oblong, acute, 
2 lines long; styles glabrous; drupe white, subglobose, 3 lines in diameter; 
stone mostly oblique, somewhat flattened, with furrowed edges, each side 

with 4 less obvious or shallower 
channels. — Stream banks in canons 
and along rivers in the valleys, 10 to 
6000 ft.: coastal S. Cal. (rare); Coast 
Ranges; Great Valley; Sierra Nevada 
foothills (C. pubescens var. califor¬ 
nica C. & E.). Var. pubescens 

(Nutt.) Mcbr. Inflorescence shaggy- 
pubescent. ■—Tulare Co.; Mendocino 
Co.; n. to Ore. (C. pubescens Nutt.). 
Var. nevadensis Jepson n. var. In¬ 
florescence scantily puberulent; 
drupe blue.—Sierra Nevada, 3000 to 
4000 ft. (Rich Pt., Middle Fork 
Feather River, Jepson 10,629, type). 

2. C. glabrata Benth. Fig. 716. 
Shrub 5 to 12 (or 18) ft. high, with 
nearly or quite glabrous twigs; 
leaves ovate or oblong, acute at each 
end or shortly pointed at apex, 1% 
to 2 in. long, green on both faces, 
obscurely pubescent with short scat¬ 
tered appressed hairs; petioles 3 lines 
long or less; flowers dull white, many 
in small cymes; style slightly pubes¬ 
cent; drupe globose, the flesh whitish 
or bluish; stone little compressed 
and not at all or obscurely furrowed. 
—Common along the bases of low 

716. Cornus glabrata Benth.; a, fi. branch- 
let; b, fr. branchlet. x Vz. 

715. Cornus californica C. A. Mey.; a, fl. 
branchlet x ; b, fl. x 2; c, fr. cluster x Vz. 
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hills, often forming thickets, and also along streams or borders of swamps 
from Mendocino Co. and Tulare Co. s. to San Diego Co. 

3. C. sessilis Torr. Clumpy shrubs or small trees, 5 to 9 (or 13) ft. high; 
leaves obovatish, acute, 2 to 3% in. long, shortly petioled; flowers yellowish, 
in small sessile umbellate clusters subtended by 4 small caducous bracts; 
pedicels 2 to 3 lines long; drupe oblong, at first greenish-white, then yellow, 

then red, maturing purple-black, shin¬ 
ing, 5 to 6 lines long, on a pedicel as 
long. —- Foothills, commonly forming 
stream-bank thickets, 1800 to 3500 ft.: 
Sierra Nevada from Amador Co. to 
Tehama Co., thence to Trinity and 
Humboldt Cos. 

4. C. nuttallii Aud. Mountain Dog¬ 

wood. Fig. 717. Tree 10 to 30 (or 45) 
ft. high; leaves narrow- or elliptic- 
obovate or even orbicular, with 
rounded or shortly acute apex 3 to 5 
in. long, on petioles 2 to 3 lines long; 
flowers crowded in a head on a thick 
convex receptacle and surrounded by 
a conspicuous petal-like involucre; 
bracts of the involucre commonly 6, 
white, sometimes tinged with red, 
obovate to oblong, 1% to 3 in. long, 
abruptly acute or acuminate; heads % 
to 1 in. broad, very dense, borne on 
peduncles 1 to 1^4 in. long; drupe 5 to 
6 lines long, scarlet.—Mountain woods, 
1500 to 5100 ft.: cismontane Cal.; n. 
to B. C. 

5. C. canadensis L. Bunch-berry. 

Herb-like; stem 3 to 9 in. high with a 
whorl of 4 to 6 leaves at summit and 

717. Comas nuttallii Aud.; a, fl. branch- • f iPoVPSJ ohrmt tho middln- in¬ 
let x V3 ; b, fl. x 3; c, fr. cluster x %. a Pair ot aD0Ut Jne iaiaiaiei 111 

volucre petal-hke, its bracts broadly 
ovate, 5 to 8 lines long.—Swamps, Mendocino Co.; Ore. to Alas, and N. Eng. 

SYMPETALAE 
Calyx usually present. Petals more or less united below, commonly tubular. 

Stamens inserted on corolla. Pistil 1 and compound (except Asclepiadaceae and 
Apocynaceae). „ -   . „ T —_ 

1 1 LENNOACEAE. Lennoa Family 

Boot-parasitic brown herbs with fleshy stems and scale-like leaves. Flow¬ 
ers perfect, in spikes or heads. Calyx parted into linear nearly distinct seg¬ 
ments. Corolla tubular, the border 5 to 7-lobed. Stamens as many as the 
corolla-lobes, inserted on the throat. Ovary fleshy, 6 to 14-celled, each 2 
cells representing one true cell divided by a false partition; style 1; stigma 
crenulate or obscurely lobed. Fruit concealed in the persistent calyx and 
corolla, finally splitting into 12 to 28 1-seeded nutlets. 

Flowers in a spike; calyx glabrous.1. Pholisma. 

Flowers in a saucer-shaped head; calyx hairy.2. Ammobroma. 

1. PHOLISMA Nutt. 

Stem simple, ending in a simple or compactly branched dense spike. Sepals 
5, 6 or 7, naked. Corolla border undulate-plicate, spreading, shallowly 5, 6 or 
7-lobed, each lobe emarginate. (Greek pliolis, a scale, referring to the scaly 
stem.) 

1. P. arenarium Nutt. Plant 6 to 10 in. high; spikes oblong, rarely capi¬ 
tate, 1 to 5 in. long; corolla purplish with white border, 2 lines broad.— 
Sandy soil, Mohave and Colorado deserts and w. to the coast: Barstow; 
Coyote Holes; Borrego Sprs.; Santa Monica; Manhattan Beach; San Diego 
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On roots of Hymenoclea salsola, Ericameria ericoides, Chrysothamnus nause- 
osus var. graveolens, Eriodictyon tomentosum, Abronia umbellata and 
Eriogonum parvifolium. 

2. AMMOBROMA Torr. Sand Food 

Stem simple, ending above in a saucer-shaped head thickly clothed with 
flowers. Sepals 6 to 10, filiform, plumosely hairy, as long as the corolla or 
somewhat longer. Corolla purple, tubular, 6-lobed, the lobes very short, 
emarginate. (Greek aminos, sand, and broma, food.) 

1. A. sonorae Torr. Sand Food. Plant 4 to 16 in. long, buried in the sand 
up to the very woolly head.—Sand hills: Colorado Desert (Ogilby near 
Hedges Mine); s. to Sonora, Mex. The stems and tubers are boiled or roasted 
by the Gulf Indians and taste like sweet potatoes. 

ERICACEAE. Heath Family 

Trees, shrubs or perennial herbs. Leaves simple, alternate in all our genera 
except three, mostly evergreen and stiff and coriaceous. Flowers white 
or red, regular and symmetrical, with the parts in 5s, rarely in 4s. Stamens 
free from the corolla, as many or commonly twice as many as its lobes or 
petals and distinct from them; anthers 2-celled, opening by a terminal pore 
or sometimes longitudinally, frequently bearing two awn-like appendages. 
Ovary superior or inferior, 4 to 10 (rarely 1, 2 or 3)-celled, with usually axile 
placentae bearing numerous ovules. Style 1; stigma 1, entire or merely lobed. 
Corolla in most cases sympetalous but sometimes choripetalous. Rhododen¬ 
dron has a slightly irregular corolla. Calyx persistent. Flowers often pen¬ 

dulous. Leaves opposite in Chimapliila, Ka.lmia and Cassiope. 

A. Herbs or herb-like plants; corolla choripetalous (except nos. 7 to 9); anthers 
without awns (except no. 7) ; ovary superior. 

Plants with evergreen leaves (one species leafless) ; corolla choripetalous.—Subfamily 
PlROLACEAE. 

Stems leafy; flowers corymbose or umbellate; filaments with a roundish dilation at 
the middle; style short.1. Chimaphila. 

Stems leafy at base only; filaments not dilated: style commonly elongated 
Flowers solitary; stigma with 5 radiating lobes.2. Moneses. 
Flowers racemose; stigma 5-lobed or -toothed.3. Pirola. 

Humus plants or saprophytes without green leaves.—Subfamily Monotropaceae. 
Ovary 4 to 7-celled. 

Corolla none; stems streaked red and white.4. Allotropa. 
Corolla present. 

Corolla choripetalous; ovary seated on an 8 to 12-toothed disk, the teeth 
deflexed. 

Stems 1-flowered...5. Monotropa. 
Stems several-flowered..6. Hypopitys. 

Corolla sympetalous; disk none. 
Anthers awned; corolla 2V2 lines long.7. Pterospora. 
Anthers not awned; corolla 6 to 9 lines long.8. Sarcodes. 

Ovary 1-celled. 
Corolla sympetalous; filaments hairy.9. Newberrya. 
Corolla with distinct petals; filaments glabrous...10. Pleuricospora. 

B. Shrubs or trees (often small or diminutive shrubs); corolla sympetalous 
(except no. 11) . 

Ovary wholly superior.—Subfamily Ericineae. 
Fruit a dry capsule. 

Anthers awnless; capsule septicidal. 
Corolla with distinct petals; leaves resin-dotted beneath.11. Ledum 
Corolla sympetalous (as in all the following). 

Large shrubs with broad leaves; leaf-buds scaly. 
Corolla funnelform, 5-lobed; calyx not ciliate.12. Fhododexdron 
Corolla cylindric-urnshaped, 4-lobed ; calyx bristly-ciliate. 

13. Menziesia. 
Dimimitive alpine shrubs with narrow small leaves; no scaly leaf-buds. 

Corolla saucer-shaped with 10 pockets holding the anthers. 
14. Kalmia 

Corolla open-campanulate, without pockets.15. Phyllodoce 
Anthers awned or mucronate; capsule loculicidal. 

Corolla cup-shaped; anthers awned; leaves scale-like, imbricated, sessile. ... 
16. Cassiope. 

Corolla ovate with narrow orifice; anthers not awned, merely mucronate; 
leaves broad, petioled.17. Leucothoe. 



736 ERICACEAE 

Fruit a berry or drupe. 
Calyx tubular, becoming fleshy in fruit and enclosing the capsule; anthers awned 

or awnless; flowers in a raceme.18. Gaultheria. 
Calyx with distinct sepals, dry, persistent in fruit but insignificant; anthers 

awned; fruit a berry or berry-like. 
Surface of fruit granular. 

Flowers in a panicle; calyx glabrous.19. Arbutus. 
Flowers in a raceme; calyx tomentose.20. Comarostaphylis. 

Surface of fruit smooth or merely glandular; flowers in a panicle, rarely 
in a raceme.21. Arctostaphylos. 

Ovary wholly inferior.—Subfamily Vacciniaceae.22. Yaccinium. 

1. CHIMAPHXLA Pursh. Pipsissewa 

Low perennial evergreen suffrutescent plants. Leaves alternate or in irreg¬ 
ular whorls, serrulate. Flowers white, waxy, in a terminal naked corymb. 
Calyx 5-parted. Corolla rotate, choripetalous; petals 5, orbicular, concave. 
Stamens 10; filaments dilated and hairy in the middle. Stigma orbicular- 
peltate, crowning the very short style which is concealed in the umbilicate 
summit of the ovary. Capsule 5-celled, dehiscent from above downwards. 
(Greek cheima, winter, and phileo, to love, the plants evergreen.) 

Leaves oblanceolate, many; peduncles 3 to 6-flowered.1. C. umbellata. 
Leaves ovate, few; peduncles 1 to 3-flowered.2. G. menziesii. 

1. C. umbellata Nutt. Prince’s Pine. Stem often simple, 6 to 10 or 12 in. 
high, bearing several clusters or whorls of leaves and 3 to 6-flowered pe¬ 
duncles; leaves oblanceolate, varying to oblong, sharply serrate from near 
the base, l1/^ to 2y2 in. long; flowers 3 lines broad, pinkish or flesh-color; 
filaments with a roundish dilation at base which is hairy on the margin only. 
—Pine woods, 1000 to 6000 ft., rather common: San Jacinto and San Ber¬ 
nardino mountains; Sierra Nevada; Coast Eanges; N. Am.; Eur., Asia. 

2. C. menziesii Spreng. More or less branched from the base, 3 to 6 in. 
high; leaves ovate, mostly acute, serrulate or entire, % to 1 Yo in. long; 
peduncles 1 to 3-flowered; filaments with a roundish dilation at the middle 
which is covered with short hairs.—Pine woods, 3500 to 6500 ft., infrequent: 
Cuyamaca, San Jacinto, San Bernardino and San Gabriel mountains; Sierra 
Nevada; North Coast Eanges; n. to B. C. 

2. MONESES Salisb. 

Perennial herbs with a solitary white or pink flower drooping at the sum¬ 
mit of a slender scape. Leaves thin, opposite or whorled, clustered at the 
ascending ends of underground shoots. Calyx 5- (or 4)-parted. Petals 5 
(or 4), rotate, distinct. Stamens 10 or 8. Stigma peltate, with 5 narrow 
radiating lobes. Capsule 4 or 5-celled, loculicidal from the summit, its valves 
not cobwebby. (Greek monos, single, and esis delight, the plant one- 
flowered.) 

1. M. uniflora Gray. Scape 2 to 5 in. high; leaves roundish-ovate, serrate- 
dentate, reticulately veined, 4 to 8 lines broad; flower fragrant, 6 to 8 lines 
broad.—Cool forests, Siskiyou Co., very rare with us; Ore. to Alas., e. to 
Lab.; Eur., Asia. 

3. PIROLA L. WlNTERGREEN 

Perennial herbs with slender rootstocks, basal evergreen leaves (rarely 
leafless), and leafless scapes. Flowers 5-merous, in a terminal raceme. Calyx 
5-parted. Petals 5, distinct, concave or incurved, more or less converging. 
Stamens 10; filaments subulate, naked. Stigma 5-lobed or -toothed, on an 
elongated style. Capsule 5-celled, depressed-globose and 5-lobed, umbilicate 
at apex and base, dehiscent from the base upward; edges of the valves cob¬ 
webby when opening, persistent on the axis. Embryo minute. (Diminutive 
of Pirus, classical name of the Pear Tree, on account of resemblance in the 
leaves of one species.) 

Stigma peltate, without ring or collar, 
Obviously 5-lobed; style included.1. P. minor. 
Obscurely 5-lobed; style exserted a little.2. P. secunda. 

Stigma 5-lobed, subtended by a distinct ring or collar. 
Stigma close to ring. 

Stigma deeply lobed. 
Stigma with narrow erect or spoke-like lobes.3. P. picta. 
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Stigma short-oblong, sometimes much reduced.4. P. dentata. 
Stigma shallowly lobed.5. P. aphylla. 

Stigma lifted high above ring.6. P. asarifolia. 

1. P. minor L. Scapes 5 to 8 in. high; leaves roundish, 8 to 11 (or 15) lines 
long, the margined petiole mostly shorter than the blade; flowers white or 
rose-color, crowded; corolla globose.—High montane, 8000 to 10,000 ft., rare 
in Cal.: San Jacinto and San Bernardino mountains; Sierra Nevada from 
Tulare Co. to Modoc Co.; N. Am.; Eur., Asia. 

2. P. secunda L. Scapes 4 to 7 in. high; leaves ovate, serrulate, thin and 
greenish, % to 1% in. long; flowers white, in a one-sided dense raceme; 
petals with two tubercles at base inside.—Montane, 4500 to 7800 ft.: San 
Jacinto and San Bernardino mountains; Sierra Nevada from Fresno Co. to 
Modoc Co.; Humboldt Co. to Siskiyou Co.; n. to Alas., e. to N. Eng.; Eur., 
Asia. 

3. P. picta Sm. White-veined Shin-leaf. Fig. 718. Scapes 8 to 15 in. 
high; leaves ovate to elliptic, very coriaceous, mottled or veined with white, 
entire or serrulate, 1 to 2% in. long, 
the petiole narrowly winged; calyx- 
lobes broadly ovate, usually acute; co¬ 
rolla greenish-white or brownish flesh- 
color.—Pine forests, 4000 to 6000 ft.: 
San Jacinto and San Bernardino moun¬ 
tains; Sierra Nevada; Mendocino Co. 
to Mt. Shasta; n. to B. C., e. to Wyo. 

4. P. dentata Sm. Similar to no. 3; 
leaves obovatish, serrulate, 1 to l3^ in. 
long; petals cream-color; style some¬ 
times nearly straight. •— Mendocino 
coast; n. to B. C. Yar. Integra Gray. 
Leaves ovate, entire, glaucous, not 
white-veined.—Montane, 5000 to 7000 
ft.: San Gabriel and San Bernardino 
mountains; Sierra Nevada from Fresno 
Co. to Modoc Co., thence w. to Siskiyou 
and Humboldt Cos.; n. to Wash. (P. 
pallida Greene.) 

5. P. aphylla Sm. Leafless parasite; 
scapes red, often many and clustered, 
from a scaly-bracted rootstock, 6 to 9 
(or 16) in. high; calyx red, its lobes 
triangular-ovate, % the length of the 
obovate or elliptic whitish or flesh-col¬ 
ored petals; capsule 3 lines broad, its 
sutures somewhat cobwebby in dehis¬ 
cence.—Wooded mts., 1500 to 6000 ft., 
throughout Cal., widely dispersed but 
infrequent; n. to B. C. June-July. 

6. P. asarifolia Michx. var. incarnata Fer. Scapes 9 to 18 in. high, a single 
scaly bract borne at the middle; leaves thin, cordate to rounded at base, 
rounded at apex or rarely subacute, 1 to 3% in. long, the petioles as long; 
flowers nodding in a loose scaly-bracted raceme; corolla white or nearly so, 
drying rose-purple.—Pine woods: San Bernardino Mts. (8000 ft.); Sierra 
Nevada (4000 to 8000 ft.) : North Coast Ranges (1000 to 4000 ft.) 

4. ALLOTROPA T. & G. 

Saprophytic herb. Stems bright red with longitudinal white stripes in 
sharp contrast, densely clothed with scales at base and with scattered scales 
above. Flowers brownish-red in a dense spike-like raceme. Sepals 5. Petals 
none. Stamens 10, or at summit of spike 8; anthers short and thick, some¬ 
what 2-lobed, apiculate at apex, turned inward and downward on the apex 
of the filament and thus pendulous, each cell opening by a chink on back which 
reaches from the base to the middle. Ovary globose, 5-celled; style short; 

718. Pirola picta Sm.; a, habit x %; 
b, stamen x 2 % ; c, pistil x 2. 
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stigma peltate-capitate, shallowly 5-lobed. (Greek alios, different, and tropos, 
turned, the raceme not nodding as in Monotropa.) 

1. A. virgata T. & G. Sugar Stick. Plants 7 to 13 (or 18) in. high; raceme 
virgate, mostly 6 to 9 in. long; scales of the stem often bluish white; flow¬ 
ers 2y2 to 3 lines long, on pedicels 1 line long; sepals rhomboidal or ovate, 
thin, whitish, shorter than the purple-black stamens; ovary dark red or 
purple-black, the style white.—Montane, under pines or firs, 6000 to 8000 ft., 
infrequent: Sierra Nevada; North Coast Ranges; n. to Wash. 

5. MONOTROPA L. 

Glabrous waxy-white herbs which turn black on drying. Stems scape-like, 
scaly, springing in a cluster from a ball of matted roots and ending in a 
solitary nodding flower. Sepals 2 to 4, scale-like or bract-like, deciduous. 
Petals 5 or 6, oblong, dilated a little at apex, erect, tardily deciduous. Sta¬ 
mens twice as many as the petals; anthers somewhat reniform, opening at 
first by two transverse chinks, at length 2-valved, the valves almost equal 
and spreading. Ovary 10-grooved, 5-celled; style short, thick; stigma funnel- 
form, naked, obscurely crenate. Seeds innumerable, minute. (Greek mono, 
one, and tropos, turned, the flower drooping.) 

1. M. uniflora L. Indian Pipe. Stem 4 to 7 in. high; petals saccate at base. 
—Dark damp woods, very rare in Cal.: Del Norte Co.; N. Am., Asia. 

6. HYPOPITYS Hill 

White, yellowish or reddish saprophytic herbs with scaly simple stems 
arising from a ball-like cluster of matted fibrous roots. Raceme several to 
many-flowered, at first nodding, soon erect. Flowers yellowish-white or red, 
mostly 3 or 4-merous, the terminal usually 5-merous. Sepals 2 to 4. Petals 
3, 4 or 5, distinct, bearing a gibbous nectary on each side. Stamens 6 to 10; 
filaments hairy; anthers reniform, the cells confluent, opening by 2 valves. 
Ovary 4 to 7-celled; style columnar, expanding at summit into an umbilicate 
stigma. Capsule ovate-globose, the placentae covered with innumerable 
minute seeds. (Greek hypo, beneath, and pitus, fir, on account of the 
habitat.) 
Bracts and sepals mostly entire.1.11. lanuginosa. 
Bracts and sepals mostly fimbriate.2. H. fimbriata. 

1. H. lanuginosa Nutt. Pine-sap. Stem fleshy white or yellowish red, 
minutely pubescent, 4 to 10 in. high; scales and bracts ovate-lanceolate, 
entire or slightly erose, imbricated below, scattered above; raceme rather 
dense; calyx and corolla hairy inside; style hairy; ovary 4 or 5-celled.— 
Forests, Siskiyou Co.; Ore. to B. C. and around the northern hemisphere. 

2. H. fimbriata Howell. Stem white-fleshy, turning reddish-brown, 3 to 11 
in. high; bracts ovate or obovate-cuneate, these and the spatulate sepals with 
laciniate-fimbriate margins or merely erose; flowers white; sepals 2 and 
lateral or with a third one in front, or a fourth behind, all except the lateral 
hairy; petals 3 to 5, spatulate-oblong; ovary 6 to 7-celled, perhaps also 4 or 
5-celled.—Coniferous or oak woods: Humboldt Co.; n. to Ore. June-July. 
Perhaps better understood as a var. of no. 1. 

7. PTEROSPORA Nutt. Pine Drops 

Reddish brown saprophytic herb with a single tall scape arising from a 
thick ball of matted fibrous roots and ending above in a many-flowered 
raceme. Calyx deeply 5-parted, persistent, about % as long as the corolla. 
Corolla white, globular-urnshaped, with 5 short recurved lobes, withering- 
persistent. Stamens 10; anthers 2-awned on the back near the base, longitudi¬ 
nally dehiscent. Ovary 5-celled. Stigma 5-lobed. Capsule depressed-globose, 
5-lobed. Seeds innumerable, broadly winged from the apex. (Greek pteron, 
a wing, and spora, a seed.) 

1. P. andromedea Nutt. Fig. 719. Stems stout, fleshy, 1 to 3 (or 4) ft. 
high, glandular-pubescent throughout, bearing numerous lanceolate or linear 
scales; raceme virgate, dense at first; pedicels slender, spreading, soon 
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recurved; corolla white, 2y2 to 3^ lines long. 
•—Rich humus beneath pines, 4000 to 7500 ft., 
common: San Jacinto, San Bernardino and 
San Gabriel mountains; Sierra Nevada; North 
Coast Ranges from Lake Co. to Siskiyou Co.; 
n. to B. C., e. to Pa. The plant dies after 
flowering. 

8. SARCODES Torr. 

Bright red or crimson saprophytic herb with 
a single fleshy scaly stem arising from a thick 
ball of brittle roots and ending in a raceme of 
fleshy crimson flowers. Calyx of 5 distinct 
sepals, nearly equaling the corolla, glandular. 
Corolla red, campanulate, 5dobed, glabrous. 
Stamens 10; anthers muticous but not awned, 
opening by terminal pores. Ovary low-conical, 
5-celled, 10-lobed; style rather long; stigma 
capitate, somewhat 5-lobed. Capsule de¬ 
pressed, many-seeded, surrounded by the per¬ 
sistent calyx and corolla, the cells loculicidally 
dehiscent from top to bottom, the slit widest 
below and permitting the seed to fall out at 
the bottom. (Greek sarx, flesh, and oeides, 
resembling.) 

1. S. sanguinea Torr. Snow Plant. Fig. 
720. Stems 6 to 15 in. high; scales ovate, the 
upper strap-shaped; corolla 6 to 9 lines long. 
—Pine woods, 4000 to 8000 ft., common: 
Trinity and Siskiyou Cos.; Sierra Nevada 
from Lassen Co. to Tulare Co.; San Gabriel, 
San Bernardino, San Jacinto and Santa Rosa mountains; L. Cal.; w. Nev.; 

719. Pterospora andromedea Nutt.; 
a, fl. stem x % ; b, fl. x 2 ; c, sta¬ 
men x 4% ; d, cross sect, of ovary 

x 5; e, capsule x 1%. 

720. Sarcodes sanguinea Torr.; a, habit x 
14 ; b, long. sect, of fl. x 114 ; c, cross sect, 

of ovary x 2. 

s. Ore. June-July. 

9. NEWBERRYA Torr. 

Saprophytic herb. Stem white, scaly, 
short and often subterranean. In¬ 
florescence flesh-pink, capitate, dense, 
composed of short 2 to 5-flowered 
cymose spikelets. Sepals bract-like, 2 
in the lateral flowers, mostly 4 in the 
terminal ones, hairy within, less so 
externally. Corolla tubular-campanu- 
late (or slightly urn-shaped), very 
white-hairy within, slightly so out¬ 
side, deeply 4-lobed in the lateral flow¬ 
ers, mostly 5 or 6-lobed on the terminal 
ones, withering-persistent. Stamens 6 
to 11, mostly 8 or 10; filaments long- 
hairy at and above the middle; anther- 
cells 2, opening lengthwise. Ovary 
ovoid, 1-celled, hairy; style short, 
long-hairy, the hairs appearing as a 
sort of collar beneath the stigma; 
stigma strongly annular-umbilicate; 
placentae 4 to 10, sometimes with a 
placenta 2-lamellate. (Dr. J. S. New¬ 
berry, botanist of one of the Pacific 
Railroad surveys in 1855, and author 
of a memoir on the forest trees of 
northern California and Oregon.) 

1. N. congesta Torr. Corolla 4 to 7 



740 ERICACEAE 

lines long, the linear or oblanceolate sepals 
as long or longer; stigma conspicuous, 
forming a yellow eye to the flower.—Very 
rarely seen, Redwood Belt: Monterey Co. 
to Mendocino and Humboldt Cos.; n. to 
Wash. (N. subterranea Eastw. Hemitomes 
congestum Gray. H. pumilum Greene.) 

10. PLEURICOSPORA Gray 

Whitish or light brown saprophytic 
herb with imbricated scales. Stems simple, 
arising in clusters from a thick ball of 
fibres and terminating in a dense spike. 
Elower parts all glabrous. Sepals 4 or 5 
(or 6), scale-like, the margins remotely 
fimbriate. Petals 4 or 5 (or to 8), distinct. 
Stamens 8 or 10; filaments filiform, gla¬ 
brous. Ovary ovate, 1-celled, the 4 to 7 
parietal placentae large, or 1 or 2 of them 
small. Style columnar; stigma umbilicate- 
capitate. Emit a watery berry. (Greek 
pleuricos, at the side, and spora, seed, the 
placentae parietal.) 

1. P. fimbriolata Gray. Fig. 721. Stems 
2 to 8 in. high; corolla whitish, 5 to 8 lines 
long; sepals involute, the petals nearly 
plane; stamens in 2 equal sets, the sta¬ 
mens of each set more approximate on one 
side than on the other; fruit whitish or at 
length blue-black. — Deep forest humus: 

Sierra Nevada, 4000 to 8300 ft., from Tulare Co. to Butte Co.; Santa Cruz 
Mts. to Siskiyou Co., 1500 to 4000 ft. 

11. LEDUM L. Labrador Tea 

Evergreen shrubs with fragrant herbage. Leaves alternate, entire, the 
margin disposed to be revolute. Flowers white, small, in terminal umbel-like 
corymbs from large scaly buds. Pedicels 
slender. Sepals 5, almost distinct, very 
small. Petals 5, distinct, obovate, spread¬ 
ing. Stamens 5 to 10. Capsule 5-celled, 
dehiscing from the base upward, many- 
seeded; placentae borne on the summit 
of the axis of the fruit. (Greek Ledon, 
ancient name of the Cistus.) 

1. L. glandulosum Nutt. Fig. 722. Low, 
2 to 5 ft. high; leaves thickly clothing 
the stems, oblong, acute at each end, 
mucronate at apex, 1 to 2y2 in. long, 
green and glabrous on both sides, or light- 
colored beneath with a gland-dotted felt; 
petals elliptic-ovate, 2y2 to 3 lines long; 
stamens 10; filaments ciliate toward the 
base; capsule oval, 2 lines long.—Coloniz¬ 
ing borders of wet meadows or marshy 
places: Sierra Nevada, 4000 to 10,000 ft.; along the coast, 20 to 500 ft., 
from the Santa Cruz Mts. to Pt. Reyes and Ft. Bragg; n. to Ore. and thence 
e. to the Rocky Mts. Poisonous to sheep. 

12. RHODODENDRON L. 

Ours shrubs with alternate entire leaves crowded on the flowering branches. 
Flowers in umbels or corymbs, from terminal buds with thin deciduous scales. 
Calyx very small. Corolla funnelform to campanulate, cleft, often somewhat 

722. Ledum glandulosum Nutt.; fl. 
branchlet x 1. 

721. Pleuricospora fimbriolata Gray; 
a, fl. stem x % ; b, fl. x 1; c, pistil 

x 2; d, cross sect, of ovary x 4. 
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irregular. Stamens 5 or 10. Style 
filiform; stigma capitate or some¬ 
what lobed. Fruit a septicidal 5- 
celled capsule, the valves separating 
from the columella. (Greek rhodos, 
rose, and dendron, a tree.) 
Deciduous; flowers commonly white; sta¬ 

mens 5.1. R. occidentale. 
Evergreen; flowers rose-purple; stamens 10. 

2. R. calif or nicum. 

1. R. occidentale Gray. Western 

Azalea. Fig. 723. Loosely or widely 
branching shrub 3 to 8 or 14 ft. high; 
leaves thin, narrowly or broadly 
obovate, 1 to 4 in. long, ciliate, 
otherwise nearly glabrous; calyx 
5-parted, its lobes ovate or oval, 1 
line long; corolla white or sometimes 
pink, iy2 to 1% in. long, 5-cleft, 
slightly irregular, the upper lobe 
with a large yellow splotch, the tube 
funnelform, glandular-viscid out¬ 
side; stamens 5, exserted; ovary 
densely pubescent with whitish 
gland-tipped hairs. — Stream banks 
or moist flats, rarely on open slopes, 
rather common: Coast Ranges (ex¬ 
cepting the inner ranges) from the 
Santa Cruz Mts. to Marin, Sonoma 
and Shasta Cos., 50 to 3500 ft.; Sierra Nevada, 3500 to 7500 ft.; San Jacinto, 
Palomar and Cuyamaca mountains, 5000 to 6000 ft. May-July. Feared by 
sheepmen as poisonous. Var. palud6sum Jepson n. var. Flowers pink to 
white and yellow; calyx-lobes linear-oblong, 4 to 5 lines long.—Sedgy bogs, 

Humboldt coast (Fortuna, Jepson 
1916, type.) 

2. R. californicum Hook. California 

Rose Bay. Fig. 724. Rather closely 
erect shrub 4 to 8 ft. high, or in the 
northern Redwoods a small tree up to 
26 ft. high; leaves coriaceous and 
evergreen, oblong or elliptic, shortly 
acute, green above, rusty or lighter 
beneath, 2% to 5y2 in. long; calyx 
5-lobed, its lobes low, obtuse, y2 line 
long; corolla turbinate-campanulate, 
rose-purple, 1% in. long, its broad 
lobes undulate, the upper lobe green¬ 
ish-dotted within; stamens 10, not 
exserted; ovary densely red-silky.— 
Along the coast: Malpaso Creek; 
Waddell Creek; Pescadero; Mt. Tam- 
alpais; abundant on the Mendocino 
and Humboldt coasts; w. Siskiyou 
Co.; n. to Wash. Reported poisonous 
to sheep. 

13. MENZIESIA Sm. 

Shrubs with alternate deciduous 
leaves. Flowers greenish-purple, de¬ 
veloped with the leaves from strigose- 
chaffy terminal buds and borne in 
clusters on nodding pedicels. Calyx 
small, flattish, bristly-ciliate, usually 

724. Rhododendron californicum Hook,; a, 
fl. branchlet x % ; b, fl. x % ; c, capsule 

x %. 

723. Rhododendron occidentale Gray; a, fl. 
branchlet x % ; b, capsule x %. 
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4-lobed, rarely 5-lobed. Corolla cylindric-urnshaped, 4-toothed or -lobed. 
Stamens 8. Anthers opening by a terminal pore or chink. Style filiform; 
stigma 4-lobed. Capsule ovoid, woody, 4-celled, 4-valved, many-seeded. Seeds 
slender. (Archibald Menzies, surgeon and botanist of the Vancouver Ex¬ 
pedition.) 

1. M. ferruginea Sm. Rustyleaf. Slender shrub 6 to 15 ft. high; leaves 
thin, obovate, acutish, serrulate, strigose above with scattered rusty hairs 
on the upper side, 2 to 3 in. long, shortly petioled; pedicels glandular-pubes¬ 
cent, 10 to 13 lines long; corolla 3 to 4 lines long; capsules 3^ lines long, 
on erect pedicels.—Humboldt Co. (Freshwater Creek and head of Prairie 
Creek); n. to Alas. June. 

14. KALMIA L. American Laurel 

Ours low subalpine or diminutive alpine shrubs with glabrous herbage. 
Leaves opposite, coriaceous, evergreen. Flowers in umbels terminating the 
branches. Calyx deeply 5-parted. Corolla saucer-shaped, 5 lobed, with 10 

pouches below the lobes and sinuses. Stamens 10, each 
pouch of the corolla holding an anther. Ovary 5-celled, 
the placentae borne at the summit of the cells. Cap¬ 
sule septicidally 5-valved from above.—The expansion 
of the corolla curves the filaments outward and back¬ 
ward, so that irritation or jostling of the stamens or 
corolla, as by an insect, causes the elastic filaments to 
release the anthers with considerable violence, thus 
scattering the pollen. (Peter Kalm, early North Ameri¬ 
can explorer, Knight of the Order of Vasa and a pupil 
of Linnaeus.) 

1. K. polifolia Wang. Pale Laurel. Erect, 1 to 2 

ft. high; leaves elliptic-oblong to oblong, shining green 
above, glaucous or whitish beneath, revolute-margined, 
Y2 to 1 in. long; sepals ovate; corolla bright pink or 
rose-purple, 6 to 9 lines broad; valves of the capsule 
pouch-shaped, splitting half-way down the back but 
closed in front below, the opening above corresponding 
to a placenta; placentae persisting on the summit of 
the axis.—Modoc Co.; n. to Alas., e. to Newf. Var. 
microphFlla Rehd. Alpine Laurel. Fig. 725. Two to 3 

in. high; leaves often seemingly linear on account of 
the strongly revolute edges, 3 to 7 lines long; corolla 
5 to 7 lines broad.—Edges of wet meadows or swamps, 

7000 to 12,000 ft.: Sierra Nevada from Tulare Co. to Nevada Co., and n. 
to Mt. Shasta, thence w. to Trinity Summit; n. to B. C., e. to Col. 

15. PHYLLODOCE Maxim. 

Diminutive alpine heath-like shrubs. Leaves evergreen, alternate, crowded, 
linear, with re volute margins, articulated with the stem and leaving behind 
a raised scar when falling away. Flowers in ours rose-color, racemose- 
crowded at the summit of the branches and therefore appearing umbellate. 
Pedicels glandular, each with 2 bracts at base. Sepals commonly 5. Corolla 
open-campanulate, 5-lobed. Stamens 7 to 10; anthers opening by an oblique 
terminal chink. Capsule globose, septicidally 5-valved from the summit. 
(Greek Phullodoce, a sea nymph mentioned by Virgil.) 

Stamens exserted; corolla 5-cleft to the middle.1. P. breweri. 
Stamens included; corolla merely 5-lobed.2. P. empetriformis. 

1. P. breweri (Gray) Hel. Red Heather. Stems rigid, 4 to 12 in. high: 
leaves 3 to 7 lines long, smooth; sepals mostly glabrous; corolla deeply saucer¬ 
shaped or bowl-shaped, 4 to 6 lines broad, 5-cleft nearly or quite to the 
middle, the lobes recurving from the tip; stamens exserted; style exserted.— 
Alpine, 7000 to 12,000 ft.: San Bernardino Mts.; Sierra Nevada from Tulare 
Co. to Lassen Co., thence w. to Mt. Shasta and Marble Mt. July-Aug. (Bry- 
anthus breweri Gray.) 

725. Kalmia polifolia 
var. microphylla 

Rehder; fl. branchlet 
x 1. 
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2. P. empetriformis (Sm.) Don. Stems 6 to 10 in. high; 
leaves roughish on the edges; sepals mostly ciliolate; 
corolla campanulate, 2 to 3 lines long, the lobes much 
shorter than the tube; stamens included; style included or 
exserted.—High mts. of our northern borders, 7500 to 9000 
ft.: Marble Mt.; Mt. Shasta; n. to Alas., e. to Wyo. 

16. CASSIOPE Don 

Diminutive alpine shrubs with heath-like stems. Leaves 
evergreen, opposite (in ours), densely imbricated, small, 
entire. Flowers solitary, nodding on slender naked pe¬ 
duncles. Sepals 4 or 5, ovate. Corolla broadly campanulate, 
in ours 5-lobed. Stamens 10 or 8; filaments subulate; 
anthers tipped with a pair of recurved awns. Capsule 
globose, 4 or 5-celled, loculicidal, the valves soon 2-cleft. 
(Cassiope, -wife of Cepheus and mother of Andromeda.) 

1. C. mertenslana Don. Fig. 726. Tufted, 2 to 12 in. 
high, the stems covered throughout with thick leaves 
crowded in 4 ranks; leaves ovate, keeled on the back, 1 line 
long; peduncles lateral; corolla white, 3 lines long.—Granite 
rocks and clefts, high montane, 8000 to 10,000 ft.: Sierra 
Nevada from Fresno Co. to Placer Co.; n. to Alas. 

726. Cassiope 
mertensiana Don; 
fl. branchlet x 1. 

17. LEUCOTHOE Don 

Shrubs with coriaceous alternate leaves. Flowers white, in terminal or 
subterminal racemes, thus forming a naked panicle. Bracts and bractlets 
in ours small, scarious or whitish. Sepals distinct. Corolla ovate, with a 
narrow opening. Stamens 10; anthers oblong, obtuse, awnless but with each 
cell 2-mucronate. Ovary 5-celled; stigma 5-lobed. Capsule somewhat de¬ 
pressed, loculicidal; placentae borne on the upper part of the central axis or 
columella. (Leucothoe, daughter of Orchamur, King of Babylon, and 
Eurynome.) 

1. L. davisiae Torr. Two to 5 ft. high; leaves evergreen, oblong, ob¬ 
scurely serrulate or entire, 1 to 3 in. long; racemes erect, 2 to 4 in. long; 
flowers pendulous, 3 to 31/2 lines long.—Springy ground, montane, 6000 to 
8000 ft.: Poison Mdw., Sievel Mt., Madera Co.; Wawona road summit from 
Mariposa; Merced Grove; Frog Lake, Nevada Co.; Eureka, Nevada Co.; 
Brush Creek, Butte Co.; Whiskey Butte, Siskiyou Co.; Coffee Creek, Salmon 
Mts., Trinity Co. 

18. GAULTHERIA L. 

Shrubs or fruticulose plants. Leaves broad, evergreen, shining above. 
Flowers white or pink. Calyx 5-cleft. Corolla 5-toothed or -lobed. Stamens 
10; filaments dilated at base. Ovary depressed, 5-lobed, 5-celled, seated on 
a thin narrow undulate-toothed disk; stigma entire. Calyx becoming fleshy 
and at length enclosing the pod, forming a berry-like fruit. (Dr. Gaultier, 
Canadian physician and botanist.) 

Flowers in racemes; filaments hairy on hack; anthers with a pair of spreading awns from 
the summit of each cell.1. G. shallow,. 

Flowers solitary; filaments glabrous; anthers not awned.2. G. humifusa. 

1. G. shallon Pursh. Salal. Fig. 727. Slender shrub with erect or spread¬ 
ing stems 1 to 6 ft. high; leaves ovate or orbicular, slightly cordate at base, 
finely serrate, 2 to 4 in. long; petioles 1 to 2 lines long; racemes axillary or 
terminal, 3 to 6 in. long, pubescent (as also calyx and corolla) with short 
glandular hairs; bracts scaly, ovate, concave, often reddish; pedicels de¬ 
clined, bearing 2 bractlets below the middle; calyx reddish; corolla white 
or pinkish, oval-urnshaped, 5-toothed at the narrow orifice, 4 to 5 lines long; 
fruit globose, black.—Woods along the coast, especially in the Redwood 
belt: Santa Inez Mts.; Santa Lucia Mts.; Santa Cruz Mts. to Del Norte 
Co.; n. to B. C. Mar.-May. In Mendocino and Humboldt Cos. commonly 
abundant and covering thickly the forest floor. 
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2. G. humifusa (Graham) Rydb. 
Stems procumbent, 2 to 8 in. long, 
forming a loose mat; leaves orbicular 
or oval, 3 to 11 lines long; stems, 
pedicels and calyx sparingly pilose; 
flowers solitary and axillary, on 
short pedicels with 3 to 5 bracelets; 
corolla white, depressed-campanu- 
late, 5-parted; anthers not awned, 
obscurely 4-pointed at apex; fruit 
scarlet.—High montane forests, rare 
in Cal.: Granite Basin, Kings River; 
Scales Diggings, Sierra Co.; head of 
Redwood Creek, Humboldt Co.; Kel¬ 
sey trail near Preston Peak; n. to 
B. C., e. to Rocky Mts. (G. myrsinites 
Hook.) 

19. ARBUTUS L. Arbute Tree 

Evergreen trees or shrubs with 
glossy leathery leaves. Flowers in a 
terminal panicle of dense racemes. 
Calyx small, 5-parted. Corolla glob¬ 
ular or ovate, 5-lobed at apex. Sta¬ 
mens twice as many as the corolla- 

727. Gaultheria sliallon Pursh; a, fl. branch- lobes, included; filaments soft-hairy; 
let x ys ; b, long. sect, of fl. x 2; c, stamen flT1thpr<? with n rmir of rpflpxpd nwnq 

x 4i/2 ; d, cross sect, of ovary x 4. antners with a pair or renexeci awns 
on the back. Ovary on a hypogynous 

disk, 5 or rarely 4-celled. Fruit a many-seeded berry with granular surface. 
(Latin name of the Arbute tree under which, says Horace, idle men delight 
to lie.) 

1. A. menziesii Pursh. Madrono. Fig. 728. Widely branching tree 20 to 
125 ft. high; bark polished, crimson or terra cotta, or on old trunks dark 
brown and fissured into small scales; leaves narrowly elliptic or ovatish, 
glabrous, dark green and polished above, glaucous beneath, entire, or on 
vigorous shoots, finely serrate, 3 to 6 in. long; flowers white; corolla 3 lines 
long, with 5 very small lobes recurving from the small opening, and 10 semi¬ 
transparent glands in a circle at base; berry somewhat depressed-globose, 
4 to 5 lines in diameter, fleshy but rather dry, red or orange color.—Foothills 
and mts., 300 to 4000 ft.: local in S. Cal. (Palomar, San Bernardino, San 
Gabriel and Santa Inez mountains); 
Coast Ranges from Monterey Co. to Del 
Norte Co.; Sierra Nevada from Tuol¬ 
umne Co. to Shasta Co.; n. to B. C. 

20. COMAROSTAPHYLIS Zucc. 

Evergreen shrub or small tree with 
alternate coriaceous leaves. Flowers 
white, in structure like Arctostaphylos, 
borne in racemes. Racemes solitary or 
clustered, from terminal buds. Ovary 
5-celled, one ovule in each cell. Fruit 
red, berry-like, consisting of a solid 
stone densely covered with pulpy cla- 
vate or somewhat obovoid granules at¬ 
tached at base; stone 3 to 5-celled. 
(Greek komaros, the Arbutus, and 
staphule, a grape, referring to the clus¬ 
ters of edible fruit.) 

1. C. diversifolia Greene. Shrub, 6 
to 15 or 20 ft. high; leaves oblong- 
ovate to ovate or linear-oblong, spinu- 

728. Arbutus menziesii Pursh; a, fr. 
branchlet x *4 ; long. sect. fl. x 1 % 
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lose-serrate, mostly acute at base and apex, glabrous, green and shining 
above, whitish-pubescent beneath, 1 y2 to 3 in. long; racemes 2 to 5 in. long; 
rachis, pedicels and calyx tomentose; pedicels 2 to 6 lines long; calyx-lobes 
subulate; ovary densely hairy; berry red, subglobose, 2 to 2y2 lines long, 
often tipped with the persistent style.—Coast region, Santa Monica Mts. 
to w. San Diego Co.; Santa Cruz, Santa Rosa and Santa Catalina Isis.; s. 
to L. Cal. 

21, ARCTOSTAPHYLOS Adans. Manzanita 

Evergreen shrubs with very crooked branches, the bark dark red or choco¬ 
late-color, smooth and polished. Leaves entire (rarely serrate), more or less 
vertical by twisting of the petiole. Flowers white or pink, in a terminal 
usually subglobose nodding cluster or panicle composed of few to several 
short racemes. Flower parts usually in 5s. Bracts commonly scaly. Sepals 
distinct. Corolla urn-shaped. Stamens twice as many as the corolla-lobes; 
anthers with a pair of reflexed awns on the back; filaments more or less 
hairy, dilated toward the base. Ovary seated on a hypogynous disk, 4 to 
10-celled, with one ovule in each cell, maturing into a dry brown berry-like 
fruit with an outer pulp covering several stony 1-seeded nutlets. Surface of 
the berry smooth, the pulp at first fleshy, at maturity usually mealy or 
powdery. Nutlets distinct, or irregularly united in 2s or 3s, or sometimes 
consolidated into a single stone.—Wood hard but brash, warping and crack¬ 
ing excessively in seasoning. (Greek arktos, a bear, and staphule, a grape; 
bears feed on the berries.) 

A. Leaves plane or nearly so, often more or less vertical. 

1. Ovary glabrous (except in no.3) ; leaves and branchlets glabrous or essentially so. 

Erect robust shrubs 4 to 8 (or 14) ft. high. 
Pedicels glandular; foliage very white-glaucous. 

Berry with solid stone; pedicels viscid-glandular, sometimes glandular-pubescent; 
S. Cal. and South Coast Ranges.1. A. glauca. 

Berry with separate nutlets; pedicels glandular-hairy; branchlets and peduncles 
very glaucous; Sierra Nevada foothills chiefly. 

Ovary glabrous; branchlets and peduncles very glabrous.2. A. viscida. 
Ovary glandular hairy; branchlets and peduncles glandular-hairy. 

3. A. mariposa. 
Pedicels not glandular or only obscurely or minutely so; berry not glandular (except 

in A. elegans). 
Panicles very dense; peduncles and rachises minutely glandular, not pubescent; 

leaves dark green; higher forest belt, chiefly Sierra Nevada. 4. A. patula. 
Panicles more open; peduncles and rachises not glandular. 

Branches disposed to be erect and straightish; peduncles and rachises gla¬ 
brous or nearly so; leaves bright green. 

Berry not glandular; Napa Range n. to Lake and Mendocino Cos. 
5. A. stanfordiana. 

Berry all over glandular; Lake Co.6. A. elegans. 
Branches crooked, spreading widely. 

Leaves abruptly acute, mucronate, less than 1 in. long; mts. of S. Cal.. 
7. A. pungens. 

Leaves obtuse or acute, more than 1 in. long; mts. of cent, and n. Cal. 
Peduncles and rachises canescently puberulent; panicles drooping; 

leaves light green; North Coast Ranges and n. Sierra 
Nevada foothills.8. A. manzanita. 

Peduncles and rachises glabrous or minutely puberulent; panicles 
erect or only half-drooping; leaves pale or whitish; Sierra 
Nevada.9. A. pastillosa. 

Dwarf or procumbent or low shrubs; pedicels glabrous or nearly so. 
High Sierra species; plants forming a rough mat.10. A. nevadensis. 
Coastal or seashore species. 

Leaves ovate or obovate, shortly acute at apex, both sides alike. . .11. A. hoolceri. 
Leaves mostly obovate, rounded or obtuse at apex. 

Leaves both sides alike; berry mostly pink or red.12. A. uva-ursi. 
Leaves green above, paler beneath; berry brown.13. A. pumila. 

2. Ovary pubescent; leaves and branchlets pubescent or usually so. 

Bracts brown or herbaceous; Coast Ranges (except no. 15), mostly near the coast. 
Nutlets distinct or united into sets of 2 or 3. 

Calyx with entire sepals. 
Leaves mostly 4 to 7 lines long; berry glabrous; nutlets thin-shelled. 

Low or procumbent shrubs; apex of leaves plane. 
Apex of leaves obtuse or bluntish; Mendocino coast. 

14. A . nummularia. 
Apex of leaves acute, mucronate; Amador Co. foothills. 

15. A. myrtifolia. 
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Slender erect shrub; apex of leaves abruptly short-acute, curved or 
deflexed; cent, coast region.16. A. sensitiva. 

Leaves mostly 1 to 1V2 (or 2) in. long; nutlets thick-shelled; berry mi¬ 
nutely short-hairy. 

Leaves rarely cordate, short-petioled. 
Branclilets not hispid; ovary densely white hairy, not glandular. . 

17. A. canescens. 
Branchlets or some of them more or less hispid; ovary white-hairy. 

Stems several from a heavy woody basal platform. 
Main stems with smooth bark; ovary hairs glandular; 

berry glandular.18. A. giandulosa. 
Main stems with shreddy bark; ovary hairs not glandu¬ 

lar; berry not glandular.19. A. tomentosa. 
Stems single, not swollen at the ground into a woody base; 

hairs not glandular; berry not glandular. 
20. A. Columbiana. 

Leaves mostly cordate, thickly clothing the branchlets, sessile. 
21. A. andersonii. 

Calyx with fimbriate edge to sepals; Santa Barbara Isis.22. A. insularis. 
Nutlets united into a solid stone; Tehachapi Mts. to San Gabriel Mts..23. A. parryana. 

Bracts pink, petal-like; stone solid; S. Cal.24. A. drupacea. 

B. Leaves strongly revolute, not at all vertical. 

Stone solid; S. Cal. coast.25. A. bicolor. 

1. A. glauca Lindl. Great-berried Manzanita. Shrub 6 to 8 ft. high, or 
almost arborescent and 15 ft. high with a trunk 6 to 13 in. in diameter; leaves 
glaucous and glabrous, roundish or elliptical to broadly ovate, obtuse or 
acute at apex, obtuse, truncate or subcordate at base, 1% to 1% in. long; 
petioles 3 to 7 lines long; panicle broader than high, frequently very com¬ 
pact; racliis glabrous, sometimes a little glaucous; pedicels glandular; flow¬ 
ers white, rather large; berry rather densely covered with minute glands 
and very viscid, globose, 5 to 8 lines broad; pulp scanty; stone solid, smooth. 
—Cismontane S. Cal., ranging n. to Monterey Co. and Mt. Diablo. Yar. 
eremicola Jepson. Leaves purple-veined; berry elliptic in outline.—Pinon 
Well Mts., n. Colorado Desert. 

2. A. viscida Parry. White-leaf Manzanita. Shrub 4 to 10 ft. high, with 
very striking contrast between the white foliage and deep red crooked 
branches; branchlets and peduncles glaucous and very glabrous, usually 
reddish, the rachis of the raceme or panicle glandular; leaves very white- 
glaucous, glabrous, elliptic, varying to orbicular or round-ovate, obtuse or 
abruptly acute, rounded at base, % or 1 to 1% (or 2) in. long; flowers in 
simple or forked racemes; pedicels 4 to 6 lines long, with short spreading 
glandular hairs; bracts small, ovate-lanceolate, acuminate; calyx-lobes re¬ 
flexed over summit of pedicels; corolla light pink; berry deep red, globose, 
3 to 4 lines broad, the surface very glandular, cohering in sticky masses 
when gathered, or often non-glandular; nutlets distinct or 2 or 3 united.— 
Foothills of the Sierra Nevada (often the only manzanita in the upper por¬ 
tion of the chaparral belt) : Tulare Co.; Calaveras Co. to Butte Co.; and ex¬ 
tending around the head of the Sacramento Valley into the inner North 
Coast Ranges and s. to the Napa Range. Remarkable for its white-glaucous 
branchlets and peduncles. The shrubs kill completely under chaparral fire 
and do not crown-sprout. 

3. A. mariposa Dudley. Shrub 4 to 8 ft. high with spreading branches and 
very white-glaucous foliage; branchlets and inflorescence glandular-pubes¬ 
cent or puberulent, the hairs mostly spreading; leaves glabrous or nearly so, 
very rigid, oval to elliptic, shortly acute or at least mucronulate, 1 to 1% 
in. long; panicle many-flowered, small, compact; pedicels with glandular 
hairs; ovary glandular-hairy; berry bright red, glandular-viscid, sometimes 
covered with minute stipitate glands.—Sierra Nevada, higher foothill region 
from Tuolumne Co. s. to Fresno Co. Very closely allied to no. 2 and some¬ 
times difficult to distinguish from it. Var. bivisa Jepson. Leaves dark 
green, l1/* to 21/> in. long; branchlets glandular-hairy and somewhat dusky; 
berry whitish or somewhat lucent.—Hetch-Hetchy to Wawona. 

4. A. patula Greene. Green Manzanita. Widely or diffusely branching 
shrub 3 to 5 (or 8) ft. high; peduncles and rachis of inflorescence, and com¬ 
monly the branchlets, minutely glandular-puberulent; leaves bright green, 
glabrous, typically orbicular or broadly elliptic, mostly rounded at apex, or 
obscurely aeutish, rounded or subcordate at base, 1 to l1/^ (or 2%) in. long: 
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panicle corymbose, very dense; bracts ovate, abruptly attenuate; pedicels 
glabrous, 2 to 3 lines long; sepal tips white-scarious; corolla deep pink; 
berry commonly dark or black when half-grown, when mature globose or 
commonly depressed, glabrous, often very hard, 4 to 5 lines broad; nutlets 
smooth on sides and back, not channeled.—Open pine woods, 4500 to 9000 
ft. or 2500 to 5000 ft. at the north: Sierra Nevada from Shasta Co. to Tulare 
Co.; high North Coast Ranges from the Siskiyou Mts. and Mt. Shasta s. to 
Mt. Hull; San Gabriel, San Bernardino and San Jacinto mountains; w. Nev.; 
Ore. It is the dominant and usually the only species in its area in the Sierra 
Nevada. The stem forms a globose or tuber-like body at or near the surface 
of the ground, which crown-sprouts after fire. The panicle is commonly 
broad and flattish and its glandular-puberulent rachis is often dark, while 
the bracts are commonly ovate-attenuate. The berries when three-fourths 
grown are sometimes rather hard with the nutlets and pulp as if concreted. 

5. A. stanfordiana Parry. Erect shrub 3 to 6 ft. high with slender dark 
red stems; leaves glabrous, bright green on both faces, narrowly ovate to 
oblanceolate, most frequently acute at both ends, 1 to 1% in. long, very 
erect; branchlets, peduncles and rachis glabrous or obscurely or minutely 
glandular-puberulent; flowers light pink to lilac; corolla 2 to 3 lines long, 
very frequently with an obscure constriction just below the middle; berry 
very small, usually much depressed and commonly unsymmetrical or irreg¬ 
ular, or sometimes globose, glabrous, usually a bright apple-red when first 
mature, about l1/^ lines high and twice as broad; nutlets broader than high.— 
Mountain summits and ridges, Mendocino and Lake Cos., s. to the Napa 
Range. Apr.-June. The plant body is killed outright under chaparral fire. 

6. A. elegans Jepson. Similar to no. 5; inflorescence nearly glabrous; 
flowers unknown; berry all over minutely stipitate-glandular.—Mt. Konocti, 
Lake Co. 

7. A. pungens H.B.K. Shrub (2 or) 3 to 8 ft. high; branchlets canescent 
or white-tomentulose; leaves oblong to elliptic, abruptly or somewhat ob¬ 
scurely short-acute, mucronate, finely pubescent or minutely tomentulose, 
eventually glabrate or often rather glossy, 8 to 10 lines (rarely to 144 in.) 
long; pedicels glabrous; panicles small; berries usually somewhat depressed- 
globose and 3 to 4 lines broad, but variable in size and sometimes eccentric 
in shape, glabrous, dark-brown or terra-cotta, shining.—San Bernardino and 
San Jacinto mountains, 5000 to 6000 ft., n. in the inner Coast Ranges to San 
Benito Co., thence to Mt. Tamalpais, about 1600 to 2200 ft.; e. to Ariz., s. 
to Mex. When decumbent branches lie along the ground they root on the 
under side. 

8. A. manzanfta Parry. Parry Manzanita. Fig. 729. Shrub 6 to 12 ft. 
high, commonly very erect, sometimes widely branched from the base with 
long straggling crooked branches, 
sometimes becoming almost elephan¬ 
tine in its proportions and up to 22 
ft. high; branchlets, peduncles, and 
rachis finely and somewhat canes- 
cently puberulent; pedicels glabrous; 
leaves pale green, thick, glabrous or 
minutely puberulent, elliptic or ob¬ 
long, acute or subacute at apex, acute 
or obtuse at base, 1 to 1% in. long; 
panicles drooping; flowTers white, some¬ 
times pink-tinged; bracts triangular- 
acute, small and dry; berry dull white 
in early summer, becoming deep red¬ 
dish brown in late summer and 
autumn, smooth and glabrous, 4 to 5 
lines in diameter; nutlets irregularly 
coalescent or separate, keeled or 
ridged and roughened on back, and 
often with 2 small lateral ridges.— 
North Coast Ranges (only or mostly 
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the middle and inner ranges), n. to Tehama Co., thence s. in the Sierra 
Nevada foothills to Tuolumne Co.; also on Mt. Diablo. The shrubs kill com¬ 
pletely under chaparral fire and do not sprout from the root-crown. 

9. A. pastiUdsa Jepson. Shrub 3 to 6 ft. high; leaves and pedicels gla¬ 
brous, the peduncles and rachises glabrous or minutely puberulent; foliage 
light-green; leaves elliptic-oblong, or -obovate, varying to oblong-lanceolate 
and somewhat willow-like, mostly acute, glabrous and glaucous, 1 to 1% or 
2y2 in. long; pedicels glabrous; panicles loose, erect or only half-drooping; 
ovary depressed, roughened but glabrous; berry elevated-globose or globose, 
dull white or later light brown, 4 to 6 or 8 lines broad; nutlets 4 or 5, or 
sometimes coalescing into one channeled or ribbed stone, the stone forming 
tardily.—Sierra Nevada, higher foothills, 2500 to 4500 ft., chiefly in a belt 
between A. viscida and A. patula. 

10. A. nevadensis Gray. Pine-mat Manzanita. Plants gregarious and 
roughly carpeting the forest floor, the main stems creeping or trailing, root¬ 
ing, the erect branches 3 to 6 or 9 in. high; leaves obovate or oblong-oblan- 
ceolate, obtuse and mucronate, or abruptly acute, glabrous or minutely 
puberulent, reticulate with dark veins, 7 to 12 lines long; pedicels glabrous, 
1 to 2 lines long; berry dark carmine, smooth, glabrous, 2 to 3 lines in 
diameter.—Open pine woods, 7000 to 9000 ft.: Sierra Nevada from Tulare 
Co, to Shasta Co.; n. Lake Co. to Siskiyou Co. 

11. A. hookeri Don. Procumbent or low shrub % to 2 ft. high; branchlets 
and peduncles puberulent or minutely canescent; leaves bright green, shin¬ 
ing, thinnish, glabrous or nearly so, ovate or elliptic, shortly acute, mucronate, 
7 to 12 lines long; flower-clusters small; pedicels glabrous; corolla 1% lines 
long; berry globose or depressed, glabrous, 2 to 2y2 lines broad.—Forming 
small colonies on sand-dunes or in open woods near the coast: San Francisco; 
Pajaro Hills; Monterey; San Simeon. Mar. 

12. A. uva-ursi Spreng. Eed Bear-berry. Sand-berry. Stems several, trail¬ 
ing, prostrate or buried beneath the sand (all from a single main root), 
giving rise to erect branching stems 4 to 6 in. high; bark dark brown or 
somewhat reddish, becoming roughish; leaves oval or obovate, rounded at 
apex, rarely retuse or subacute, often reticulate-veiny, puberulent or nearly 
glabrous, especially in age, % to 1 in. long; corolla ovoid, white or pinkish, 
2y2 to 3 lines long; berry typically brilliant red or pink, smooth and gla¬ 
brous, 3 to 4% lines in diameter; nutlets 1 or sometimes 3-nerved on the 
back, obscurely roughened or reticulate on the sides.—Sand-dunes along the 
ocean shore: Mendocino Co.; Humboldt Bay; n. to B. C. and Alas., thence 
round the earth in northern regions. 

13. A. pumila Nutt. Stems prostrate with ascending branches 4 to 8 in. 
high, forming somewhat coarse or rough mats 2 to 5 ft. broad; branchlets 
and leaves finely pubescent or downy, or the leaves above quite glabrate; 
leaves dull green, obovate, acutish, 5 to 9 lines long; pedicels nearly gla¬ 
brous; corolla 1 y* lines long; ovary somewhat 5-lobed, seated in a saucer- 
shaped disk; berries reddish or red-brown, globose or globose-oblong, smooth, 
glabrous, 2 to 3 lines in diameter.—Sand hills and mesas e. of Monterey near 
the shores of Monterey Bay. 

14. A. nummularia Gray. Dwarf bush % to 1 ft. high, the stems ascend¬ 
ing or diffuse; branchlets pilose-pubescent; leaves thickly clothing the 
branches, elliptic to ovate or oblong, glossy, veiny below, glabrous, or the 
margins ciliate, 4 to 7 (or 9) lines long, on petioles % to 1 line long; corolla 
white, 1 to 2 lines long.—Mendocino coastal plain. 

15. .A. myrtifolia Parry. Low diffuse shrub % to 1^4 ft. high, the decum¬ 
bent or spreading stems vertically thickened and ribbon-like, mostly % to 
l1/} in. wide and 2 to 5 lines thick, much contorted or twisted; bark of 
branchlets shreddy; leaves narrowly ovate, sometimes elliptic or oval, mostly 
obtuse at base, acute (or rarely obtuse) and mucronate at apex, 3 to 6 (or 9) v 
lines long: otherwise like no. 14.—Sierra Nevada foothills in Amador Co. 
Feb. (A. nummularia var. myrtifolia Jepson.) 

16. A. sensitiva Jepson. Fig. 730. Erect shrub 2 to 5 ft. high; branchlets 
and petioles puberulent and bristly-hirsute; leaves roundish, abruptly acute 
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or apiculate, finely reticulate-veiny beneath, nearly glabrous or sparingly 
bristly-ciliate, 5 to 7 (or 10) lines long, on petioles % to 1 line long; flowers 
2 lines long; ovary pubescent; berry oblong, 2 lines long.—Mt. Tamalpais; 
Santa Cruz Mts.; distribution restricted but locally abundant. The shrubs 
are killed outright by chaparral fires. 

17. A. canescens Eastw. Shrub 3 to 6 ft. high; leaves ovate, rounded at 
apex or obscurely acute, % to 3 in. long; branchlets, peduncles and leaves 
minutely and closely white-pubescent or canescent; pedicels more or less 
densely short-hairy and somewhat glandular, 2 to 4 lines long; bracts lanceo¬ 
late, small, or sometimes large (3 to 6 lines long); ovary densely woolly; 
berry depressed-globose, 4 lines broad, faintly pubescent with very short 
spreading hairs.—Humboldt Co. s. to the Santa Cruz and Santa Lucia moun¬ 
tains, and far s. to the San Gabriel Mts. Commonly not in the immediate 
vicinity of the coast, nor reported thus far from the inner Coast Eanges. 
This shrub forms heavy root-crowns, from which new shoots arise aftei 
chaparral fires. 

18. A. glandulosa Eastw. Eastwood Manzanita. Small or medium-sized 
shrub 2 to 3 (or 7) ft. high with many stems arising from a widely spreading 
root-crown; branchlets, peduncles and pedicels 
with a dusky more or less glandular indument 
or tomentum, the branchlets bearing also scat¬ 
tered and usually short bristles which are 
more or less glandular; leaves ovate to elliptic 
or oblong, mostly acute, rounded or subcordate 
at base, dark or yellowish green and often 
somewhat glandular, most commonly glabrous 
or apparently so, or sometimes with a fine 
pubescence, 1 to 1% in. long; pedicels gland¬ 
ular-hairy, the hairs not dense, often scattered; 
flowers in rather small compact clusters, white 
or pinkish; bracts lanceolate, the lower 
foliaceous; anther awns red; ovary hairy with 
glandular hairs, usually densely so; berry glo¬ 
bose or more commonly depressed, glabrate or 
under a lens usually showing very short very 
scattered white hairs. — On broken sandstone: 
San Diego Co. and San Gabriel Mts., n. to the 
Oakland hills and Marin and Mendocino Cos. 
The most abundant species on the e. and s. 
slopes of Mt. Tamalpais. At other stations it is 
commonly less or scarcely at all glandular. 
The root-crown develops broad woody plat¬ 
forms, from which numerous shoots arise after 
chaparral fires. Var. virgata Jepson. Leaves 
thin, somewhat willow-like, ovate to broadly 
lanceolate, mostly acute, serrulate or rough-edged, 1^ to 2 in. long.—Mt. 
Tamalpais n. to Tomales Bay. 

19. A. tomentdsa (Pursh) Lindl. Shrub 3 to 4 ft. high, the erect stems 
several or many from a broad woody root-crown; branchlets pubescent and 
hirsute; leaves oblong-ovate, mostly acute, mostly truncatish at base, green 
and glabrous above, a fine tomentum or close felt-like pubescence beneath, 
1 to 1% in. long; berry depressed-globose, 4 lines broad.—Low hills near the 
coast, Santa Cruz Co. to Monterey Co. (A. vestita Eastw. A. glandulosa var. 
vestita Jepson.) It apparently intergrades to A. glandulosa. The stems form 
thick woody root-crowns at the surface of the ground, from which crown- 
sprouts arise after fires. Var. crassif6lia Jepson n. comb. Leaves elliptic, 
thick, 8 to 12 lines long.—San Diego coast. (A. glandulosa var. crassifolia 
Jepson.) 

20. A. Columbiana Piper. Hairy Manzanita. Shrub 4 to 8 ft. high; 
branchlets very leafy; branchlets and petioles with two kinds of pubes¬ 
cence, long spreading bristly hairs arising from a fine tomentum, usually 
glandular; leaves sparingly pubescent or nearly glabrous, green or pale, ovate 

730. Arctostaphylos sensitiva 
Jepson; fl. branchlet x %. 
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to narrowly or broadly oblong, acute, obtuse to subcordate at base, entire 01 

rarely spinulose-serrulate, 1 to 2 in. long, typically on very short petioles; 
bracts linear-lanceolate, the lower or all foliaceous, *4 to 1 in. long; pedicels 
glandular-puberulent; flowers white, in compact clusters; berry depressed, 3 
to 4 lines in diameter, minutely and sparingly white-hairy under a lens; nut¬ 
lets distinct or more or less united.—Immediate neighborhood of the coast 
from Marin Co. to Humboldt Co.; n. to Wash. Extending s. to the Santa 
Cruz Mts. and San Luis Obispo Co., though apparently not in typical form. 
(A. tomentosa of Cal. auth. in small part.) The shrubs are killed completely 
by chaparral fires and never crown-sprout. 

21. A. andersonii Gray. Fig. 731. Four to 8 (or 14) ft. high; branchlets 
with copious straight spreading hairs or bristles and with glandular indu- 

ment; leaves crowded or almost im¬ 
bricated on the branchlets, oblong or 
ovate, cordate at base or even auricu- 
late, serrulate below the middle, pu- 
berulent or densely tomentulose, or 
becoming glabrous, 1 to 21/2 in. long, 
commonly sessile, or sometimes with a 
petiole 1 to 2 or 3 lines long; bracts 
mostly foliaceous, 2 to 6 lines long; 
pedicels glandular-puberulent; corolla 
3 lines long, truncatish at base; fila¬ 
ments glabrous; anther awns white; 
berry viscid-pubescent.—Antioch and 
Mt. Diabio to the Oakland Hills, Santa 
Cruz Mts. and Santa Lucia Mts. The 
main stem or trunk does not thicken at 
the ground, has not the capacity tc 
crown-sprout, and in consequence the 
shrubs are killed outright by chaparral 
fires. Var. auriculata Jepson. Leaves 
usually caneseent.—Mt. Diablo. Yar. 
pechoensis Jepson. Pedicels mostly 
glabrous.—San Luis Obispo Co. 

22. A. insularis Greene. Shrub 4 to 
7 ft. high; branchlets glandular- 
puberulent and with short spreading 
glandular bristles; leaves ovate, bright 
green, nearly glabrous, % to 2 in. long; 

peduncles and rachises puberulent, the pedicels not puberulent but rather 
densely clothed with spreading glandular hairs; flowers in a large panicle 
of elongated racemes, leafy-bracteate at base; sepals with fimbriate mar¬ 
gins; corolla white; berry yellowish-brown, nearly glabrous, 3 to 6 lines 
broad, 2 to 3 lines high.—Santa Cruz and Santa Rosa Isis. 

23. A. parryana Lemmon. Shrub 3 to 5 ft. high; leaves ovate to elliptic, 
thickish, minutely purple-veined, and microscopically glandular, % to 1% in. 
long; branchlets and rachis canescently puberulent; bractlets deltoid-acute, 
the upper half deciduous; flowers not seen; pedicels glabrous; berry glabrous 
or nearly so, the stone solid, obscurely about 6-ridged or -angled.—Tehachapi 
Mts. and s. to the San Gabriel Mts. 

24. A. drupacea Mcbr. Diffuse shrub 3 to 9 (or 15) ft. high; leaves elliptic, 
obtuse but abruptly mucronate, glaucous, minutely pubescent or subglabrous, 
1)4 to 2!4 in. long; branchlets and inflorescence glandular short-pilose and 
pubescent; pedicels and bracts pink; pedicels 6 to 7 lines long; bracts mem¬ 
branous, lanceolate, 2 to 4 lines long, deciduous; sepals whitish, glandular- 
ciliate; berry red, oval, 3 lines long, the surface rugose and glandular short- 
hairy; stone solid.—Mts. and mesas of S. Cal. from the San Bernardino Mts. 
to the Cuyamaca Mts., 2000 to 7500 ft.; s. to L. Cal. (A. pringlei var. 
drupacea Parry.) 

25. A. bicolor (Nutt.) Gray. Shrub 3 to 6 (or 10) ft. high; leaves coria¬ 
ceous, brittle, oblong or elliptic, tapering to base and apex, tending to be 

731. Arctostaphylos andersonii Gray; a, fl. 
branchlet x IV2 ; b, long. sect. fl. x 2 ; 

c, stamen x 3. 
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revolute, dark green, shining and glabrous above, wliite-tomentose or felt¬ 
like beneath, 1 to 2y2 in. long; pedicels and calyx at first densely tomentose; 
calyx dark red; corolla rose-color, 4 lines long; ovary a little hairy at sum¬ 
mit; berry reddish, eventually with smooth highly polished dark red or almost 
black surface, 3 to 3% lines broad; style-base persistent as a sort of short 
beak or papilla; stone solid, smooth.—W. San Diego Co.; Santa. Catalina Isl.; 
L. Cal. (A. clevelandii Gray. Xylococcus bicolor Nutt.) 

22. VACCINIUM L. 

Shrubs or bushes, or on high mountain peaks or ridges, dwarfish or de¬ 
pressed woody plants. Leaves alternate. Flowers small (1 to 3 lines long). 
Calyx-tube adnate to the ovary, the limb 5-parted or -lobed, or entire. 
Corolla globular or urn-shaped to oblong-cylindric, 5 (or 4)-toothed. Sta¬ 
mens 10 (or 8); anthers (except in V. ovatum) bearing on the back two 
upwardly curved awns, each cell prolonged at apex into a tube-like appen¬ 
dage opening at the tip by a pore. Ovary 4 or 5-celled, the cells several to 
many-seeded. Fruit a berry, crowned with the vestiges of the calyx-teeth. 
(Classical Latin name of the bilberry.) 

Evergreen; flowers in racemes; filaments hairy; anthers awnless.—Subgenus Vitis-Idaea. 
1. V. ovatum. 

Deciduous; flowers solitary (sometimes 2 in a cluster in no. 2); filaments glabrous; 
anthers awned.—Subgenus Euvaccinium. 

Calyx 5-lobed or -parted; leaves entire, only slightly veiny. 
Branchlets not angled; berry blue or black, with a bloom; Sierra Nevada. 

2. V. occidentalc. 
Branchlets strongly angled; berry red; Redwood region.3. V. parvifolium. 

Calyx entire, as if truncate; leaves serrulate, reticulate-veiny. 
Plants 2 to 4 ft. high; leaves 1 to 2 in. long; berry black (or at first red). 

4. V. membranaceum. 
Plants low or dwarfish; leaves less than 1 in. long. 

Branches sharply angled; berry red.5. V. myrtillus. 
Branches not angled; berry black.6. V. caespitosum. 

1. V. ovatum Pursh. California Huckleberry. Fig. 732. Erect evergreen 
shrub 4 to 8 ft. high; leaves coriaceous, shin¬ 
ing above, oblong-ovate, serrate, V> to 1% in. 
long, short-petioled; racemes 4 to 9-flowered, 
shorter than the leaves; pedicels 2 to 3 lines 
long; corolla pink, broadly bell-shaped, 3 to 3% 
lines long; berry black, without bloom, globose- 
ovoid, 3 to 4 lines long.—N. slopes of hills near 
the coast: Purisima Hills, Santa Barbara Co.; 
Monterey Co. to Del Norte Co.; n. to B. C. Often 
the dominant under-shrub in extensive areas in 
the Redwood region. Var. saporosum Jepson 
n. var. Berry glaucous.—Mendocino coast (Gua- 
lala, Robt. Brandt, type). The berry ripens earlier 
than in the species and has a better flavor. 

2. V. occidental e Gray. Western Blueberry. 

Fig. 733. Low shrub (1 y2 to 2 ft. high), with 
stoutish stems and numerous clustered and 
erect branchlets; leaves obovate or obovate- 
oblong, glaucescent on the under surface, entire, 
% to % in. long; pedicels 1 to 4 lines long; 
flowers solitary or in clusters of 2; calyx 5- 
parted; corolla white, oblong-cylindric, 2 lines 
long, mostly 4-toothed; berry 'blue-black with 
a bloom, elliptic to oblong, 2*4 to 4 lines in 
diameter; pedicel pendulous.—Swamps, 5000 
to 8000 ft.: Sierra Nevada from Mariposa Co. 
to Siskiyou and Modoc Cos.; n. to Wash., e. 
to Utah. 

732. Vaccinium ovatum Pursh; 
fr. branchlet x . 

3. V. parvifolium Sm. Red Bilberry. Shrub, 3 to 12 or 18 ft. high; 
branches and branchlets slender, very sharply angled, green, articulated; 
leaves thin, mostly oval, pale beneath, entire, 5 to 8 or 12 lines long; pedicels 
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2 to 4 lines long, deflexed in fruit or 
sometimes curved; calyx slightly 5- 
lobed; corolla globular, greenish; berry 
bright red, 3 to 4 lines in diameter, 
pleasant flavored. — Redwood region 
from the Santa Cruz Mts. to Humboldt 
Co.; Sierra Nevada, 4500 ft., from Mari¬ 
posa Co. to Shasta Co. but rare; n. to 
Alas. 

4. V. membranaceum Dougl. Thin- 

leap Huckleberry. Shrub 1 to 2 y2 ft. 
high, with widely spreading branches; 
branchlets slightly angled, those of the 
season bearing 3 to 5 (not crowded) 
leaves; leaves ovate or obovate to oval, 
mostly acute or acuminate, finely ser¬ 
rulate, membranous, both sides nearly 
alike, reticulate-veiny, 1 to l1^ (or 2) 
in. long; pedicels 3 to 5 lines long; calyx 
entire; corolla depressed-globose, green¬ 
ish-white, 2 lines broad; pedicels erect 
in fruit; berry black (or garnet color, 
at least at first). — Montane, 5000 to 
6000 ft.: Humboldt and Siskiyou Cos.; 
n. to B. C. 

5. V. myrtillus L. Stems freely 
branched, 3 to 10 in. high; branchlets 
angled, green, rather straight and dis¬ 
posed to be somewhat fastigiate; leaves 
obovate to ovate, % to % in. long, 

serrulate or almost entire; pedicels very short, 1 line or less long; calyx- 
limb entire; corolla ovoid or subglobose, its lobes more or less erosulate; 
berry red.—Montane, 7000 ft.: Marble Mt., Siskiyou Co. (rare in Cal.); n. 
to Alas. June. Yar. microphYllum Hook. Diminutive form; leaves 2 to 4 

lines long; corolla 1 line long.—Sierra Nevada acc. Syn. FI. 

733. Vaccinum occidental Gray; a, 
fr. branchlet x ; b, fl. x 3; 

c, fr. x 2. 

6. V. caespitosum Michx. Dwarf Bilberry. Dwarfish, depressed, 2 to 4 

(or 9) in. high; branchlets not angled; leaves obovate, mostly acute, usually 
cuneate at base, finely serrulate, % to % (or 1) in. long; pedicels 1 line 
long or less; calyx rim a wavy border or entire; corolla pendulous, pink or 

white, ovoid, mostly 5-toothed; berry blue with a bloom, globose, 21/4 to 3% 
lines in diameter, on a curved pedicel.—Sierra Nevada, 6500 to 11,600 ft., 
from Tulare Co. to Lassen Co.; North Coast Banges, 100 to 7000 ft., from 
Humboldt Co. to Mt. Shasta and w. Siskiyou Co.; n. to Alas., e. to Col. and 
N. Eng. 

EMPETRACEAE. Crowberry Family 

Small evergreen shrubs. Leaves linear with a deep groove on the under 
side. Flowers dioecious, 3-merous. Ovary superior, 6 to 9-celled; ovules erect. 
Fruit a drupe. 

1. EMPETRUM L. 

Flowers inconspicuous, solitary in the axils, scaly-bracted. Sepals and 
petals mostly 3. Staminate flower with 3 stamens. Pistillate flowers with 
the stigma 6 to 9-parted into radiating lobes. Drupe black, berry-like, con¬ 
taining 6 to 9 nutlets. (Greek en, upon, and petros, a rock.) 

1. E. nigrum L. Black Crowberry. Stems 6 to 15 in. long, procumbent, 
with numerous branchlets, crowded with leaves, forming dense beds; leaves 
lYo to 2% lines long; drupe 3 to 4 lines long.—Sea-shore, Crescent City, Del 
Norte Co.; Ore. to arctic Am. and N. Eng.; Eur., Asia. 
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PRIMULACEAE. Primrose Family 

Herbs with simple undivided leaves. Flowers perfect, regular and sym¬ 
metrical, 4 to 8-merous, commonly 5-merous, axillary and solitary, or in ter¬ 
minal racemes or umbels. Stamens opposite the lobes of the corolla and in¬ 
serted on its tube at base. Ovary 1-celled, with a single style and stigma, 
superior, except in Samolus, where it is attached to the base of the calyx; 
ovules on a free central placenta. Fruit a capsule. 

Ovary superior (wholly free) ; flowers not in racemes. 
Stems scape-like, the leaves all basal; flowers in umbels. 

Corolla-lobes reflexed; stamen filaments monadelphous.1. Dodecatheon. 
Corolla-lobes erect or spreading; stamen filaments distinct (as in all the fol¬ 

lowing) . 
Flowers large; corolla open at the throat, its lobes emarginate. 

2. Primula. 
Flowers very small; corolla constricted at the throat, its lobes entire. 

3. Androsace. 
Stems leafy; flowers axillary and solitary (or in no. 4 often seemingly clustered). 

Stems with the leaves in a single whorl at summit.4. Trientalis. 
Stems leafy throughout. 

Leaves opposite. 
Corolla none.5. Glaux. 
Corolla present, red.6. Anagallis. 

Leaves alternate; corolla pinkish, minute.7. Centunculus. 
Ovary adnate to base of the calyx; flowers in racemes.8. Samolus. 

1. DODECATHEON L. Shooting Star 

Low perennial herbs with basal leaves and a naked scape bearing an umbel 
of few or many flowers. Corolla 5-parted, with very short tube and dilated 
thickened throat, the long and narrow divisions reflexed in flower (as also 
the calyx-lobes). Stamens on the throat of the corolla; filaments short and 
flat, monadelphous, but at length separable above. Style filiform, exserted. 
Fruit a capsule with columnar placenta, surrounded at base by the now erect 
calyx. (Greek dodeka, 12, and theos, god, the Primrose being under the 
care of the deities. Singular flowers similar to those of the cultivated 
Cyclamen.) 

Filaments distinct to the base. 
Capsule elliptic to broadly oblong, valvate from the very apex; high montane or 

alpine species. 
Herbage wholly glabrous; leaves 1 to 4 in. long; style not glandular. 

1. D. alpinum. 
Stems and pedicels minutely glandular; leaves mostly 6 to 14 in. long; style 

usually glandular towards the base.. .2. D. jeffreyi. 
Capsule circumscissile just around the enlarged stylar base; capsule cylindric. 

3. D. glastifolium. 
Filaments united into a short tube; capsule circumscissile at the apex, valvate only below 

this lid; lowland or foothill species. 
Modoc region; herbage wholly glabrous.4. D. conjugens. 
Cismontane Cal. 

Root-crown without rice-grain bulblets at flowering time. 
Scapes and pedicels minutely glandular; anthers 2 lines long, the connec¬ 

tives strongly rugose.5. D. clevplandii. 
Herbage wholly glabrous; anthers 1 line long, the connectives delicately 

rugulose.6. D. yatulum. 
Root-crown with rice-grain bulblets; herbage glabrous, the summit of the scape 

and the pedicels rarely microscopically glandular. . . .7. D. hendersonii. 

1. D. alpirmm Greene. Alpine Shooting Star. Fig. 734. Scapes slender, 
3 to 13 in. high; leaves narrowly spatulate or linear-oblanceolate, 1 to 4 (or 
5) in. long; flowers mostly 4-merous; petals purple, the base whitish with a 
yellow zone edged beneath by a purple band; anthers 3 to 4 lines long; 
capsule exceeding the calyx, valvate from the very apex.—High montane, 
700b to 10,000 ft.: San Bernardino and San Jacinto mountains; Sierra 
Nevada; high North Coast Ranges from n. Humboldt Co. to Siskiyou Co.; 
n. to Ore. July. 

2. D. jeffreyi Moore. Sierra Shooting Star. Scapes 12 to 21 in. high; 
leaves oblong-oblanceolate, gradually narrowed below to a winged petiole, 
mostly 4 or 6 to 15 in. long; peduncles, pedicels and calyx short-pubescent 
and somewhat viscid-glandular; flowers mostly 4-merous; corolla 8 to 12 
lines long, the petals pink-crimson, a yellow zone at base edged below by a 
purple band; anthers 4 lines long; capsule broadly oblong; shorter than, 
rarely exceeding the calyx, valvate-dehiscent from very apex, or from a 
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circle just below the enlarged base of 
the style.—High montane, 8000 to 
10,000 ft.: San Bernardino and San 
Jacinto mountains; Sierra Nevada; 
White Mts.; North Coast Ranges 
from the Yollo Bolly Mts. to Siskiyou 
Co. The leaves are somewhat sug¬ 
gestive of those of Rumex oeciden- 
talis. Yar. tetrandrum Jepson n. 
comb. Habit of the species but all 
the parts glabrous; flowers 4 (or 5)- 
merous.—Salmon Mts.; Lassen Creek, 
Modoc Co.; n. to Wash. (D. tetran¬ 
drum Suksdorf.) Yar. redolens Hall. 
Herbage odorous; flowers mostly 5- 
merous; corolla not so closely reflexed, 
covering the base of the anthers, 
purple band at base absent. ■— San 
Jacinto Mts.; Sierra Nevada from 
Tulare Co. to Mariposa Co.; w. Nev. 

3. D. glastifolium Greene. Scapes 
6 to 13 in. high; leaves obovate to 
oblong-lanceolate, acute; umbels 1 to 
3-flowered, very long-pediceled; co¬ 
rolla lilac-purple; stamens 4, distinct; 
capsule cylindric, 6 to 8 lines long, 
valvate below the circumscissile 

734. Dodecatheon alpinum Greene; a. base stylar base sometime splitting up to 
of plant x V2 ; b, fl. stem x % ; c, stamen and through the lower pait of the 
circle with exserted style x 2; d, long. sect, style.—Modoc Co. Flowers not known 

of ovary x 2. to us. 

4. D. conjugens Greene. Scapes 4 to 7 in. high; leaves oblong or often 
widest at the middle and tapering to each end, 1 to 1% in. long; flowers 
5-merous; corolla white or rose-purple, 6 to 7 lines 
long; anthers distinct, the connective rugulose.— 
Modoc Co.; Ore. to Mont. Too little known. 

5. D. clevelandii Greene. Scapes 1 to 2 ft. high; 
root-crown not producing rice-grain bulblets at 
flowering time; scapes, pedicels and calyces mi¬ 
nutely glandular; leaves obovate, irregularly and 
sometimes saliently erose-dentate or entire, IYj 

to 2% in. long, shortly petioled; flowers 5-merous; 
corolla bright purple to white, 6 to 11 lines long; 
connective of the anthers transversely much 
folded; capsule 4 to 5 lines long, twice as long 
as the calyx, dehiscent in a circle beneath the en¬ 
larged base of the style, then valvate-dehiscent 
below this; seeds reddish brown.—Dry hills and 
mesas, coastal S. Cal. 

6. D. patulum Greene. Lowland Shooting 

Star. Fig. 735. Scapes only 3 to 5 in. high; leaves 
obovate, obtuse, % to 1^4 in. long, gradually nar¬ 
rowed to a broad petiole about % as long; corolla 
white, pale cream-color or rarely pinkish; anthers 
short and broad (1 line long), truncate or ob¬ 
scurely retuse at apex; filaments purple, the con¬ 
nective usually with a yellow or white spot above 
the purple base; capsule short-oblong or subglo- 
bose, circumscissile near the summit. •— Slightly 
alkaline areas, Sacramento, San Joaquin and the 
South Coast Range valleys and their bordering 735 DodeCatheon patulum 

foothills, mostly toward the interior. Mar. Yar. Greene; habit x %. 
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LA^TiFLdRUM Jepson n. comb. Scapes 6 to 10 in. high; flowers white.—Hills 
bordering or near the Santa Clara Valley. (D. laetiflorum Greene.) 

7. D. hendersdnii Gray. Mosquito Bills. Sailor Caps. Scapes red or 
reddish, 9 to 14 in. high, from a strong cluster of fleshy-fibrous roots; leaves 
roundish obovate to elliptic, the margin more or less crisped, 1 to 2y2 in. 
long, on petioles % to 2 times as long; umbels 3 to 13-flowered, the pedicels 
Vj to 31/4 in. long; flowers 5- or sometimes 4-merous; calyx cleft into ovate- 
lanceolate lobes; corolla-lobes oblong, 6 to 7 lines long, % to 1% (or 2) 
lines wide, purple with a transverse yellow zone at base, which is edged 
above by white and bounded below by a black-purple band; filaments black- 
purple; anthers linear or clavate, 2 lines long; capsule oblong or short- 
cylindric, circumscissile well below the summit, then valvate.—Low slopes 
to high ridges in the foothills, the most common species: Coast Ranges 
from Monterey Co. to Siskiyou Co., thence s. in the Sierra Nevada foothills 
to Tulare Co. Feb.-Apr. Var. bernalianum Jepson n. comb. Petals rose- 
purple with a white zone below, this bordering the dark purple band of the 
united base of the corolla-segments; anthers oblong, iy2 lines long, retuse.— 
Open ridges, San Mateo Co. and San Francisco Co. The corolla-tube is 
closely reflexed, whereas in the species and in D. patulum its base is slightly 
folded over the base of the anthers. (D. patulum var. bernalianum Greene.) 
Var. gracile Jepson n. comb. Corolla white; petals twisted (ex char.).— 
Santa Cruz Mts. (D. patulum var. gracile Greene.) 

2. PRIMULA L. 

Perennial herbs with basal leaves and scape-like stems bearing involu- 
crate umbels. Calyx 5-toothed. Corolla salverform, its lobes obcordate or 
emarginate. Stamens 5, included, the filaments short. Capsule 5-valved at 
the top, many-seeded. (Latin primus, first, because of the early flowering.) 

1. P. suffrutescens Gray. Sierra Primrose. Scape 2 to 4 in. long, bear¬ 
ing an umbel of several flowers; leaves thickly crowded on creeping stems, 
euneate-spatulate, toothed at apex, % to l1/^ in. long; corolla red, its tube 
surpassing the calyx, its limb % in. broad with spreading lobes.—Crevices 
of rocks, alpine, 8000 to 12,800 ft., Sierra Nevada from Nevada Co. to 
Tulare Co. July. 

3. ANDROSACE L. 

Ours small annual herbs, with rosulate basal leaves and few to several 
scapes bearing an involucrate umbel of small white or pink-tinted flowers. 
Calyx-lobes 5. Corolla somewhat salverform, its lobes 5 (or 4), its tube 
shorter than the calyx, its throat constricted; stamens short and inserted 
low down upon the tube. Style mostly short. Capsule subglobose, dehiscent 
by valves. (Androsakes, Greek name of a now unknown sea-plant.) 

Bracts linear, acute; scapes numerous; pedicels ascending, shorter than the scapes; alpine. 
1. A. septentrionalis. 

Bracts ovate-lanceolate, the tip attenuate-caudate; scapes about 2 or 3; pedicels stiffly 
ascending or divergent, often longer than the scapes; foothills. .2 .A. occidentalis. 

1. A. septentrionalis L. var. subumbellata A. Nels. Plants very much 
condensed, y2 to 1 in. high, the pedicels many from the dense tuft of basal 
leaves; leaves linear, obtuse, sometimes remotely denticulate, 2 to 6 lines 
long; umbels 3 to 7-flowered, the pedicels 1 to 5 lines long, shorter than the 
scapes; corolla very slightly exceeding calyx-lobes.—Alpine, 11,400 to 12,700 
ft.: Mt. San Gorgonio; White Mts.; Mt. Dana; Siskiyou Co. 

2. A. occidentalis Pursh var. acuta Jepson n. comb. Plants % to 2 in. 
high; leaves linear-lanceolate, 3 to 5 lines long; scapes spreading, y2 to 1% 

in. long; umbels 3 to 7-flowered, the pedicels very unequal, some often 
longer than the scape, % to 1% in. long; calyx-lobes mostly shorter than 
the tube; corolla white, 1 line long, scarcely exserted from calyx-tube.—Hill¬ 
tops, 1500 to 2000 ft.: S. Cal. (Warners Hot Sprs., San Bernardino); South 
Coast Ranges (mostly towards the interior, Alcalde, Mt. Diablo, Berkeley 
Hills). (A. acuta Greene.) 
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736. Trientalis europaea var. latifolia 
Torr.; a, habit x V2 ; b, fl. x 1. 

4. trientalis l. 

Low and glabrous perennials. Root¬ 
stocks tuberous, sometimes stolonifer- 
ous. Stem simple, bearing scales or 
small leaves below and a whorl of large 
leaves above, from the center of which 
the filiform peduncles arise. Flowers 
commonly 6 (5 or 7)-merous. Corolla 
rotate, deeply parted. Filaments long 
and filiform, united at base into a very 
short ring. Style filiform. Capsule 
valves 5, revolute. (Latin trientalis, 
containing one-third of a foot, in allu¬ 
sion to the height of the plants.) 

1. T. europaea L. var. latifolia Torr. 
Star-flower. Fig. 736. Stems 4 to 6 in. 
high, from tubers Vs to nearly 1 in. 
long; leaves of the involucral whorl 
3 to 6, 1 to 2 in. long, broadly obovate, 
abruptly acute, drawn down to a very 
short petiole; peduncles % to 2 in. 
long; corolla white or rose-red, 4 to 8 
lines broad, its divisions abruptly acu¬ 
minate and prolonged into a slender 
point; calyx-lobes narrowly linear- 

lanceolate, mucronate, exceeding the capsule.—Woods, 100 to 4000 ft.: Coast 
Ranges (mostly in the seaward and middle ranges) from Monterey Co. to 
Del Norte Co.; Sierra Nevada from Mariposa Co. to Shasta Co.; n. to B. C. 

5. GLAUX L. 

Somewhat succulent perennial with opposite leaves, distinguished from 
all other genera of the order by the absence of a corolla. Calyx purplish or 
white, campanulate, 5-lobed, assuming the appearance of a corolla, the sta¬ 
mens alternating with its lobes. Capsule 5-valved at apex. Seeds few, 
immersed in the tissue of the placenta. (Greek glaukos, sea-green.) 

1. G. marltima L. Sea Milkwort. Stems 8 to 11 in. high, erect or ascend¬ 
ing, simple or eventually branching, arising from slender running root¬ 
stocks; leaves oblong, 4 to 9 lines long; flowers 2 lines long, solitary in the 
axils, almost sessile; calyx-segments elliptic; capsule globose, a little over 
1 line long.—Marshy shores of bays: San Francisco Bay to Humboldt Bay; 
sea-coasts of north temperate and arctic lands. 

6. ANAGALLIS L. Pimpernel 

Low annuals with opposite or sometimes ternate entire leaves. Flowers 
axillary, on slender pedicels. Calyx deeply 5-cleft into narrow segments. Co¬ 
rolla rotate, deeply 5-parted, the rounded lobes convolute in the bud. Sta¬ 
mens 5; filaments hirsute or pubes¬ 
cent. Capsule circumscissile. (Greek, 
meaning delightful.) 

1. A. arvensis L. Poor Man’s 

Weather-glass. Fig. 737. Stems 1 
ft. long, procumbent or ascending; 
leaves ovate or deltoid-ovate, acute, 
sessile, 4 lines long, shorter than the 
pedicels; flowers opening only under 
a clear sky; sepals lanceolate, acu¬ 
minate, scarious-margined toward 
the base, nearly distinct; corolla 
vermilion, 4 to 5 lines broad, the 
petals lightly joined at base, mi¬ 
nutely glandular-ciliate at apex; 

737. Anagallis arvensis L.; a, habit x 
b, fl. x IV3; c, stamen x 2%; d, capsule 

x 1V3. 
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capsules on recurved pedicels; seeds % line 
long, triangular, the surface pitted.—Weed, 
nat. from Eur., mostly near the coast. Yar. 
coERtJLEA Ledeb. Corolla blue.—Mt. Diablo. 

7. CENTUNCULUS L. 

Very small annuals with alternate entire 
leaves and minute solitary dowers in their 
axils. Calyx 4 (or 5)-parted, the narrow 
lobes linear-lanceolate, acuminate. Corolla 4 
(or 5)-cleft, the tube subglobular and lobes 
acute. Stamens 4 or 5, inserted on the throat 
of the corolla. Capsule globose, circum- 
scissile. Seeds many. (Meaning of name ob¬ 
scure.) 

1. C. minimus L. Chaffweed. Fig. 738. 

Slender, glabrous, 1 to 5 in. high; leaves obo- 
vate, sessile or short-petioled, 1 to 2 (or 3) 
lines long; flowers sessile or very nearly so, 
shorter than the leaves, mostly 4-merous; fila¬ 
ments much dilated at base.—Moist ground: 
San Diego; Ramona; Upland; Berkeley Hills; 
Antioch; Burson, Calaveras Co.; Suisun; 
Alton, Humboldt Co.; n. to Wash., e. to Ill. 
and Fla. May. 

8. SAMOLUS L. Brookweed 

Glabrous perennial herbs with alternate 
leaves. Flowers small, white, 5-merous, in 
terminal racemes. Calyx adherent to the base 
of the ovary, campanulate. Corolla nearly campanulate. Stamens 5, borne 
on the tube of the corolla, their filaments short; a second series of stamens 
represented by 5 sterile filaments or staminodia inserted in the sinuses of 
the corolla and alternating with the anther-bearing stamens. Capsule open¬ 
ing at the apex by 5 valves. (Celtic name.) 

1. S. floribundus H.B.K. Water Pimpernel. Stem commonly solitary, 
erect, simple or branching above into 2 or 3 racemes, or paniculate, 6 to 10 
in. high; basal leaves rosette-like, round-obovate to oblong-spatulate, obtuse 
or almost truncate, narrowed toward the base into a broad short petiole, 1*4 
in. long; cauline leaves similar, the uppermost varying to elliptic, 3 lines 
long or more; pedicels slender, bractless, but bearing minute bractlets at their 
middle; calyx-teeth short, broadly triangular; corolla very small, white.— 
Brooks and marshes, rare: Suisun Marshes; Antioch; San Gabriel Mts.; 
San Bernardino Mts.; Riverside; Ramona; e. to the Atlantic, n. to B. C.; 
S. Am. 

PLUMBAGINACEAE. Thrift Family 

Maritime perennial herbs with hard or coriaceous scapes and basal 
leaves. Flowers regular, perfect, 5-merous throughout. Calyx tubular or 
funnelform, plaited. Petals with long claws barely united into a ring at 
base. Stamens opposite the petals, adnate to the base of the claw. Ovary 
superior, 5-angled at summit, containing a single ovule which hangs from 
an elongated funiculus arising from the base of the cell. Styles 5. Fruit 
a utricle or achene, borne in the base of the persistent calyx. Seed with 
endosperm; embryo straight. 

Leaves narrowly linear; inflorescence head-like 
Leaves broad; inflorescence paniculate. 

1. STATICE L. Thrift 

Scape naked, terminating in a globose head of flowers. Leaves narrowly 
tinear, sedge-like, in a close tuft. Heads composed of numerous crowded 
clusters, each cluster subtended by a scarious bract, the outer bracts form- 

. . l. Statice. 
2. Limonium. 

738. Centunculus minimus L.; a, 
habit x 1; b, fl. x 8; c, corolla 
spread open x 8; d, capsule x 5. 
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ing an involucre, the two outermost united and forming a reversed sheath 
to the summit of the scape. Flowers pediceled or subsessile, subtended by 
bractlets. Calyx scarious, funnelform. Corolla of 5 apparently distinct 
long-clawed petals, each with a stamen on its base. Styles filiform, united 
at the very base. (Greek statike, astringent.) 

1. S. arctica Blake var. californica Blake. Sea-Pink. Scapes few or soli¬ 
tary, 7 to 20 in. high; leaves involute-channeled, V3 to 1 line wide, bluntish 
at tip, (1 y>2 or) 4 to 8 in. long; flowers dull pink or flesh-color; calyx-tube 
10-nerved, the nerves densely hispid; calyx-limb more or less erose.—Sea- 
beaches or sandy fields along the ocean, Monterey Co. to Del Norte Co. 
Apr.-June. (Armeria vulgaris FI. W. Mid. Cal.) 

2. LIMONIUM Hill. Marsh Bosemary 

Leaves broad, fleshy, in a basal tuft. Flowers secund, in short spikes 
or clusters terminating the many branchlets of a branching scape. Calyx 
hairy on the angles below. Styles wholly distinct. (Greek name of the 
wild beet.) 

1. L. commune S. F. Gray var. californicum (Gray) Greene. Scapes % to 
1% (or 2) ft. high, loosely paniculate, the root % to 1 in. thick, reddish, 
woody; leaves obovate- to oblong-spatulate, obtuse or sometimes retuse, 
tapering below into a rather long petiole, 4 to 9 in. long; calyx-lobes mem¬ 
branous at tip; corolla violet-purple; petals oblong, narrowed towards the 
base, 2 to 2% lines long.—Salt marshes and sea-beaches along the coast, Los 
Angeles Co. to Humboldt Co. July-Dee. (L. californicum Hel. Statice limo- 
nium var. californica Gray.) 

STYRACACEAE. Storax Family 

Shrubs or trees with alternate simple leaves. Flowers regular and perfect, 
the calyx in ours slightly adherent to the base of the ovary; petals 4 to 8, 
united or eonnivent at base into a short tube; stamens at least twice the 
number of petals. Ovary 2 to 5-celled; style 1. 

1. STYRAX L. Storax 

Corolla white, seated in a campanulate calyx whose truncate border is 
denticulate, irregularly toothed or split down one side. Stamens 10 to 16, 
their filaments united for nearly their whole length into a tube, the lower 
portion of which is adherent to the base of the corolla. Ovary 1-celled 
through imperfect partitions but 3-celled at base. Style slender. Fruit 
globose, 1-celled, commonly splitting into 3 valves, with a single large nut¬ 
like or bony seed. (Ancient Greek name, used by Theophrastus, for the 
species which produces storax.) 

1. S. officinalis L. var. californica M. & J. Snow-drop Bush. Fig. 739. 

Deciduous shrub 5 to 10 ft. high; leaves orbicular to ovate (or somewhat 
rhomboidal), entire, minutely stellate or rusty-pubescent beneath, or in 

739. Styrax officinalis L. var. californica M. 
& J.; a, branchlet x 1; b, fr. x 3A. 

age glabrate, 1 to 21/? in- long, on 
tomentose petioles 2 to 4 lines long; 
flowers a little resembling orange 
blossoms, 2 or 3 (to 5) in a terminal 
corymbose raceme, the cluster borne 
on a very short peduncle; pedicels 
somewhat clavate; petals commonly 
6 and stamens 12; petals oblong or 
somewhat narrowed towards the 
base, 6 to 7 lines long; stamen-tube 
pubescent with short soft hairs 
within; seeds 6 lines in diameter.— 
Dry slopes in the foothills, 500 to 
2300 ft.: Lake Co. to Tehama Co.; 
Sierra Nevada foothills from Shasta 
Co. to Tulare Co.; San Bernardino 
Mts.; Santa Ana Mts. Also called 
Bitter Nut. Apr.-July. In Santa 
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Barbara Co. replaced by the var. fulvescens (Eastw.) M. & J. Petioles 
rusty-tomentose; leaves often cordate at base; calyx-border more strongly 
denticulate.—Painted Cave Ranch, Santa Inez Mts. 

OLEACEAE, Ash Family 

Trees or shrubs. Leaves opposite or sometimes alternate. Flowers small, 
commonly in compact panicles or clusters, mostly unisexual, sometimes per¬ 
fect. Corolla sympetalous, choripetalous or none. Stamens few (1 to 4). 
Ovary superior, 2-celled; style 1. Fruit a samara, capsule or drupe.—This 
family includes Forsythia, Lilac, Olive and Privet of the gardens. 

Leaves compound, opposite; fruit a samara.1. Fraxinus. 
Leaves simple; fruit not a samara. 

Fruit a drupe; leaves opposite.2. Forestiera. 
Fruit a circumscissile capsule; leaves mostly alternate, entire.3. Menodora. 

1. FRAXINUS L. Ash 

Trees or shrubs. Leaves deciduous, pinnately compound. Flowers dioe¬ 
cious, perfect or polygamous, borne in small crowded panicles, appearing 
just before the leaves and from separate buds. Calyx small, truncate, with 
toothed border. Corolla with 2 equal petals or none. Stamens 2 (rarely 1 
or 3). Ovules 2 in each cell. Fruit a 1-seeded samara, with terminal wing. 
(The Latin name of the ash.) 
Trees; corolla none; style conspicuously 2-lobed. 

Flowers dioecious; leaves pinnate; leaflets 2 m. long or more; branchlets terete. 
Leaflets oblong to oval, the lateral commonly sessile; mostly cismontane. 

1. F. oregona. 
Leaflets lanceolate, the lateral on petioles Vs to V2 in. long; desert ranges. . . . . . 

2. F. velutina. 
Flowers polygamous; leaves simple, rarely with 2 or 3 leaflets; branchlets of the 

season 4-sided; desert area.3. F. anomala. 
Shrub; corolla present; flowers perfect; style obscurely lobed; leaflets mostly stalked, less 

than 2 in. long; branchlets of the season 4-sided; cismontane.4. F. dipetala. 

1. F. oregona Nutt. Oregon Ash. Fig. 740. Tree 30 to 80 ft. high; leaves 
6 to 12 in. long; leaflets 5 to 7, oblong to oval, or often broadest toward the 
apex and abruptly short-pointed, 
usually sessile except the terminal one, 
entire or toothed above the middle, 2 
to 5Y> in. long; stamens 2 (sometimes 
1 or 3); samara oblong-lanceolate, 1Y± 

to 2 in. long, including the wing, the 
body clavate and Y2 to % in. long.— 
Along streams or in valley or lake bot¬ 
toms, 10 to 4000 ft.: throughout cis¬ 
montane Cal.; n. base San Bernardino 
Mts.; Modoc Co.; Siskiyou Co.; n. to 
B. C. 

2. F. velutina Torr. Arizona Ash. 
Tree 15 to 30 ft. high; leaflets 5, lance¬ 
olate to narrowly ovate, acute or less 
commonly attenuate, 2 to 4 in. long; 
samaras 1 in. long, the wing 1*4 to 2 
lines wide. — Along desert streams or 
borders of lakes or springs: Owens 
Lake; Panamint Range; sw. base Mt. 
San Jacinto; between Campo and 
Jacumba; e. to Tex. Var. coriacea 

Rehd. Leather-leaf Ash. Leaflets narrowly or broadly ovate, more or less 
abruptly acute or attenuate.—Same range in Cal.; e. to Utah. 

3. F. anomala Wats. Dwarf Ash. Tree 15 to 20 ft. high, or a low spread¬ 
ing shrub; leaves simple, roundish or broadly ovate, 1 Yi to 2 in. long, or 
compound with 2 or 3 similar leaflets; flowers perfect and pistillate; samaras 
8 to 9 lines long, with a rounded wing which surrounds the body and is 
4 to 5 lines broad.—Desert ranges, Panamint and Providence mountains; 
e. to Col. and Tex. 

4. F. dipetala H. & A. Foothill Ash. Shrub 5 to 15 ft. high; leaves 2 to 
6 in. long; leaflets 3 to 9, serrate above the middle, % to 1Y2 in. long; 

740. Fraxinus oregona Nutt.; a, leaf 
x 14 ; b, fr. x 1. 
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petals 2, white, about 3 lines long; samaras 1 to l1 2/^ 

in. long, the wing frequently notched at tip.—Canons 
or mountain slopes, 600 to 4000 ft.: Sierra Nevada; 
Coast Eanges; coastal S. Cal. Also called Mountain 
Ash and Flowering Ash. 

2. FORESTIEEA Poir. 

Shrubs with opposite simple leaves. Flowers in¬ 
conspicuous, dioecious or polygamous, few in a small 
panicle. Calyx minute or obsolete. Corolla none, or 
rarely 1 or 2 small petals. Stamens 2 to 4. Ovules 2 
in each cell; style slender. Drupe 1-seeded. (M. For- 
estier, a French physician.) 

1. F. neo-mexicana Gray. Fig. 741. Glabrous shrub 
with spiny branchlets, 5 to 10 ft. high; bark smooth, 
light gray or yellowish; leaves often fascicled, obo- 
vate, acute, serrulate above the cuneate base or 
entire, % to l1/? in. long including the short petiole; 
flowers in sessile clusters; drupe blue-black, ovoid, 
3 to 4 lines long.—Valley flats or mountain canons, 
500 to 5500 ft.: San Jacinto Mts.; Mohave Desert and 
bordering mountain slopes; n. to the Salinas Eiver 
and Gabilan Eange; Owens Valley; e. to Col. and Tex. 

3. MENODQRA H. & B. 

Low desert shrubs with simple leaves, the upper 
alternate, the lower often opposite. Flowers perfect. Calyx deeply cleft into 
5 to 10 linear or subulate lobes. Corolla 5 (or 6)-lobed. Stamens 2. Ovules 
4 in each cell; style slender. Fruit deeply 2-parted, each lobe splitting 
around the middle horizontally (the upper part falling as a lid) or some¬ 
times splitting irregularly; seeds usually 2 in each cell. (Greek menos, force, 
and doron, gift. J 

Corolla-lobes % or % as long as the tube; flowers shortly peduncled or subsessile, solitary 
or somewhat fascicled on the short branchlets.1. M. spinescens. 

Corolla-lobes longer than the tube; flowers few in a terminal corymb. 
Herbage glabrous...2. M. scoparia. 
Herbage minutely scabrous-puberulent.3. M. scabra. 

1. M. spinescens 
Gray. Fig. 742. Shrub 
with very divaricate 
branches and short stout 
spiny branchlets, % to 
2, rarely 3 ft. high; 
branches minutely pu- 
berulent; leaves alter¬ 
nate, linear to spatu- 
late - oblong, 3 to 6 
lines long on the flow¬ 
ering branchlets, fas¬ 
cicled and often re¬ 
duced to mere scales 
on the main stems; 
flowers solitary or 
clustered, on peduncles 
1 to 6 lines long; 
calyx-lobes 5 and 
equal (or 6 or 7 and 
more or less unequal); 
corolla white, brown- 
purple tinged outside, 
funnelform, 3 to 7 
lines long, the limb 3 
to 4 lines broad and 
with short broad lobes 

741. Forestiera neo-mexi¬ 
cana Gray; fr. branchlet 

x %. 
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x/-2 to 2/4 as long as the tube; capsule yellowish, its lobes globose, 3 lines in 
diameter, diverging and, indeed, almost separate.—E. Mohave Desert (Ord 
Mts., Calico Mts., Providence Mts.), and n. to Inyo Co.; s. Nev. 

2. M. scoparia Engelm. Branches of the season slender, elongated, erect, 
more or less clustered, from a woody base, 10 to 15 in. high, not spinescent, 
sparsely leafy except at base; leaves linear or lanceolate, or the lower obo- 
vate; calyx-lobes 7 or 8; corolla yellow, almost rotate, 4 to 6 lines long, its 
lobes ovate, exceeding the tube; lobes of the capsule globose, not diverging. 
—Colorado Desert (Jacumba); e. to Tex., s. to Mex. 

3. M. scabra Gray. Near no. 2; stems erect, numerous from a woody base 
or crown, 5 to 12 in. high; leaves oblong to linear, 4 to 7 lines long; calyx- 
lobes 10; corolla bright yellow, 4 to 5 lines long.—Providence Mts.; e. to 
Tex., s. to Mex. 

GENTIANACEAE. Gentian Family 

Glabrous herbs with a colorless bitter juice. Leaves opposite, simple, 
sessile and entire (3-foliolate and basal in Menyanthes). Flowers perfect, 
regular. Calyx persistent, 4 or 5-toothed or -parted. Corolla four or five- 
lobed or -parted, usually withering-persistent, its lobes commonly convolute 
in the bud. Stamens on the tube or throat of the corolla, as many as its 
lobes. Ovary superior, 1-celled, with 2 parietal placentae; style 1 or none; 
stigmas 2. Fruit a 2-valved septicidal capsule, the incurved edges bearing 
the seeds.—Eustoma is rarely 6-merous. 

Leaves simple, entire, sessile except some basal ones. 
Corolla without glands. 

Corolla salverform; annuals. 
Flowers yellow; anthers unchanged after anthesis.1. Microcala. 
Flowers red or pink; anthers twisting spirally after shedding pollen. 

2. Centaurium. 
Corolla campanulate to funnelform, blue or white. 

Style filiform; stamens inserted in the corolla throat.3. Eustoma. 
Style stout, short or none; stamens inserted in the corolla tube.4. Gentiana. 

Corolla-lobes with conspicuous fringed glands.5. Swertia. 
Leaves 3-foliolate; corolla-lobes bearded with white filaments.6. Menyanthes. 

1. MICROCALA Hoffmgg. & Link 

Almost minute annual. Stem simple, or with peduncle-like branches termi¬ 
nating in a 4-merous yellow flower. Calyx 4-toothed. Corolla short-salver- 
form, the 4 short stamens inserted on its throat. Anthers cordate-ovate. 
Stigma of 2 fan-shaped lobes which at length separate. (Greek mikros, small, 
and kalos, beautiful.) 

1. M. quadrangularis (Lam.) Griseb. Stem commonly 1 to 2 in. high, with 
1 to 3 pairs of oval or oblong leaves below, these 1% to 3 lines long; pe¬ 
duncle naked, quadrangular; calyx short, strongly quadrangular, and seem¬ 
ing as if truncate at base and apex, especially in fruit, when it is 2 to 2% 
lines long; corolla deep yellow, the lower half membranous, twice as long 
as the calyx, open under a sunny sky, closing in afternoon.—Level or moist 
country in the neighborhood of low hills, or in open woods, mostly of the 
outer Coast Ranges: Shasta and Mendocino Cos. to Alameda Co. and San 
Francisco. 

2. CENTAURIUM Hill. Canchalagua 

Low erect leafy annuals. Flowers red or pink, 5 or sometimes 4-merous, 
in cymes. Calyx deeply parted, its lobes narrow, carinate. Corolla salver¬ 
form. Stamens commonly 5 (or 4); filaments slender, inserted on the corolla 
throat; anthers oblong or linear, twisting spirally after shedding their 
pollen and commonly exserted. Style filiform, deciduous; stigmas oblong to 
fan-shaped. Capsule oblong-ovate to fusiform, 1-celled, but the seed-bearing 
edges of the valves more or less approximate in the center. Seeds oblong 
or spherical, reticulate-pitted. (Latin centum, a hundred, and aurium, gold 
piece, certain species valued medicinally.) Erythraea L. C. Rich. 

Anthers oblong; flowers small; corolla-lobes % to 14 as long as the tube. 
Flowers all on slender pedicels.1. G. exaltatum. 
Flowers in the forks sessile or subsessile, the others sessile or shortly pediceled. 

2. C. muhlenbergii 
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Anthers linear; flowers large; corolla-lobes % to nearly as long as the tube; flowers 
pediceled to subsessile. 

Stigmas spatulate-fanshaped; S. Cal. and Sierra Nevada.3. C. venustum. 
Stigmas short, not spatulate; Coast Ranges.4. C. trichanthum. 

1. C. exaltatum (Griseb.) Wight. Stem very slender, very strict, (3 or) 
8 to 14 in. high; flowers on elongated (% to 2% in. long) pedicels in a 
loose cyme; corolla pale pink, its lobes 2 to 2y2 lines long, % as long as 
the tube.—S. Cal. and n. through the desert region east of the Sierra 
Nevada; n. to Wash., e. to Utah. Yar. davyi Jepson n. var. Plants smaller, 
2 to 6 in. high, with usually simpler stems, larger corolla lobes, and fan¬ 
shaped or almost kidney-shaped stigmas.—Coast Ranges from San Luis 
Obispo Co. to Mendocino Co. (West Berkeley, Davy 596, type). 

2. C. muhlenbergii (Griseb.) Wight. Stem much branched from the base 
to nearly simple,'2 to 9 in. (rarely 1 to 2 ft.) high; leaves narrowly oblong 
to ovate-lanceolate; flowers sessile or nearly so, in the forks, the lateral 
ones shortly pediceled or subsessile; corolla-lobes oval to oblong or ovate- 

743. Centaurium venustum Rob.; a, habit x 
Vz ; b, long. sect, of corolla x IV2 ; c, pistil 

x 1 V2 ; d, cross sect, of ovary x 8. 

Santa Cruz Mts. to Napa Co., thence n. 
Co. 

lanceolate, obtuse or retuse, 1% to 
2y2 lines long, % as long as the 
tube; anthers oblong.—Santa Clara 
Co. e. to Tuolumne Co., n. to Siski¬ 
you Co.; far n. to Wash. 

3. C. venustum (Gray) Rob. Fig. 
743. Stem 4 to 8 in. high, almost 
simple and with few flowers to 
corymbosely branched with numer¬ 
ous flowers; calyx-lobes reaching to 
or nearly to corolla throat; corolla 
vermilion or rose-color, the throat 
white, marked with 5 red spots or 
crescents; corolla-lobes elliptic to 
oblong, obtusish or acute, often den¬ 
ticulate at apex, 5 lines long, nearly 
as long as the tube; anthers linear; 
stigmas spatulate fan-shaped or 
spoon-shaped.—Common in S. Cal.; 
n. through the Sierra Nevada to 
Butte Co. 

4. C. trichanthum (Griseb.) Rob. 
Very near to no. 3; stem corym¬ 
bosely and rather densely branched 
with numerous flowers; corolla-lobes 
oblong, acute, % as long as the tube; 
flowers sessile in the forks, and 
sessile along the branches or shortly 
pediceled; stigmas short, trans¬ 
versely oblong without a stalk-like 
base. — Dry often alkaline 'ground, 
to the Yollo Bolly Mts. and Siskiyou 

3. EUSTOMA Salisb. 

Ours a glaucous perennial herb. Flowers blue or white, long-peduncled, 
axillary and terminal, 5 or 6-merous. Calyx-lobes long-acuminate, keeled. 
Corolla campanulate-funnelform, its lobes more or less erose-denticulate. 
Stamens inserted on the throat of the corolla; anthers straight or recurving 
in age. Style filiform. Capsule oval or oblong. (Greek eu, good, and stoma, 
mouth, the corolla throat large.) 

1. E. silenifolium Salisb. Erect, 1 to 2% ft. high; leaves broadly oblong, 
1Y2 to 3 in. long, thickish, subcordately clasping; corolla-lobes obovate or 
oblong, 9 to 10 lines long, twice length of tube.—Valleys, 500 to 1500 ft., 
S. Cal.: Santa Ana Canon near Olive; Riverside; San Bernardino; Palm 
Sprs. of Mt. San Jacinto; s. to L. Cal., e. to Fla. Aug. 
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4. GENTlANA L. Gentian 
* 

Herbs with opposite sessile leaves and showy usually blue flowers. Calyx 
4 or 5-cleft. Corolla campanulate or funnelform, the lobes 4 or 5 and often 
with teeth or plaited folds in their sinuses. Stamens inserted on the tube 
of the corolla, included. Style short and persistent, or none; stigmas 2. 
Capsule oblong, enclosed in the withering-persistent corolla; seeds small, 
very numerous with a loose cellular or winged coat. (Gentius, king of Illyria, 
who discovered the tonic properties of these herbs.) 

Annuals; calyx-tube without an inner membrane; anthers versatile. 
Corolla without teeth or lobes in the sinuses; leaves not white-margined. 

Flowers solitary; corolla-lobes without a crown at base. 
Stems several from the base; flowers long-peduncled.1. G. holopetala. 
Stems simple; flowers short-peduncled.2. G. simplex. 

Flowers clustered; corolla-lobes with a fimbriate crown at base. . .3. G. amarella. 
Corolla with toothed lobes in the sinuses; flowers solitary; leaves white-margined.... 

4. G. humilis'. 
Perennials; calyx-tube with an inner membrane which projects slightly above the insertion 

of the lobes; anthers erect; leaves (at least the lower cauline) with connate 
sheaths at base 1 to 3 lines long. 

Alpine dwarf, 1% to 2 in. high.5. G. newberryi. 
Stems y% to 2 ft. high, leafy. 

Uppermost pair of leaves forming an involucre about the terminal 1 to 5-flowered 
cluster; sinus appendages lacerate. 

Involucrate leaves united below; corolla-lobes apiculate; North Coast Ranges. 
6. G. setigera. 

Involucrate leaves scarcely united; corolla-lobes obtuse; Sierra Nevada.... 
7. G. calycosa. 

Uppermost pair of leaves often approximating the flowers but quite distinct. 
Sinuses of the corolla with teeth or lobes. 

Calyx-lobes oblong to ovate-lanceolate, subequal.8. G. oregana. 
Calyx-lobes linear to narrow-lanceolate, unequal.9. G. afjinis. 

Sinuses of the corolla without lobes or appendages.10. G. sceptrum. 

1. G. holopetala Holm. Fig. 744. 
Stems several from the base, 4 to 14 
in. high, leafy below and ending above 
in a long naked, 1-flowered peduncle; 
basal leaves obovate, the cauline linear- 
ob'lanceolate, acute, % to 1% in. long; 
calyx y2 to % as long as the corolla, 
cleft to the middle or below into lance¬ 
olate-subulate lobes; corolla iy2 (or 2) 
in. long, its lobes broad and short (obo- 
vatish), entire or erose-denticulate; 
seeds scaly-roughened.—Montane, 6000 
to 11,000 ft.: Sierra Nevada from 
Mariposa Co. to Tulare Co.; San Ber¬ 
nardino Mts. July. (G. serrata var. 
holopetala Gray.) 

2. G. simplex Gray. Fig. 745. Stems 
always simple, 3 to 12 in. high, bearing 
2 to 4 (or 5) pairs of leaves and ending 
in a single peduncled flower; leaves 
linear-oblong to lanceolate, 4 to 8 lines 
long; calyx y2 to % as long as the 
corolla, cleft to the middle or below, 
its lobes lanceolate but not subulate- 
tipped; corolla 1 to 1% in. long, its 
lobes obovatish, rounded, finely toothed 
all around or subentire; capsule stipi- 
tate; seeds striate longitudinally, 
roughened at each end.—Wet meadows, 
4000 to 9500 ft.: San Bernardino Mts.; 
Sierra Nevada; n. to southern Ore. 

3. G. amarella L. var. acuta Herder. Fig. 746. Stem slender, strictly and 
sparingly branched, 1 to 1 y2 ft. high; flowers 1 to 3 in the axils or terminal, 
on pedicels 3 to 11 lines long; calyx about half as long as the corolla, deeply 
lobed; corolla tubular, 4 to 6 lines long, its lobes about % as long as the 

744. Gentiana holopetala Holm; habit 
x y2. 
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tube, bearing below the middle inside a series of slender 
fimbriae. — Montane, 6200 to 8000 ft.: San Bernardino 
Mts.; Sierra Nevada; Trinity Mts.; n. to Alas., e. to N. 
Mex. and Lab. 

4. G. humilis Stev. Stems erect, simple or several from 
the base, 1% to 3 in. high, leafy throughout and bearing 
a single terminal flower; herbage yellowish-green; leaves 
white-margined, 2 to 3 lines long, the basal round-ovate, 

the cauline oblong, connate at base; 
calyx-lobes short; corolla tubular, 
“salverform in anthesis,,J dull white, 
4 to 5 lines long, its tube little exceed¬ 
ing the calyx; sinus appendages 
toothed; capsule protruded at maturity, 
when open becoming trumpet-shaped, 
2 lines wide, its valves remaining 
somewhat united below.—Boggy mead¬ 
ows, San Bernardino Mts.; Bocky 
Mts.; Asia. (G. fremontii Torr. G. vir- 
idula Parish.) 

5. G. newberryi Gray. Fig. 747. 
Alpine dwarf, the one-flowered stems 
*4 to 2 (or 4) in. long; leaves mostly 
round-obovoid to oblanceolate; calyx- 
tube turbinate, its lobes linear or 
lanceolate, equaling or longer than the 
tube; corolla blue, white inside and 
greenish-dotted, 1 to 1*4 in. long, com¬ 
monly twice as long as the calyx, its 
lobes erect, ovate, acute, very short, 
with a longitudinal slate-brown band 
outside; sinus appendages broad, with 
1 or 2 teeth.—High montane, 6600 to 
12,000 ft.: Sierra Nevada from Mt. 
Whitney to Lassen Peak; n. to south- plex Gr|yj stem 
ern Ore. 

6. G. setigera Gray. Stems several from the root-crown, 
ascending, 10 to 12 in. long, bearing terminally one or 
several flowers; leaves roundish to ovate, obtusisli, 1 to 
l*/2 in. long, the uppermost 
pairs covering the bases of 
the flowers; calyx-lobes 
ovate, about as long as the 
tube; corolla subcampanu- 
late, 1 *4 to 1% in. long, the 
lobes erosulate, apiculate, 
nearly as broad as long, the 
sinus appendages produced 
into 2 to 6 capillary bristles 
nearly as long as the lobes; 
seeds winged. — Mendocino 

Co. to Siskiyou Co. 

7. G. calycosa Griseb. Fig. 748. Stems sev¬ 
eral from a stoutish root-crown, 6 to 12 in. 
high; leaves ovate, acute, % to 1*4 in. long; 
flowers one and terminal or commonly few and 
shortly pediceled in the uppermost axils, thus 
forming a close terminal cluster, rarely with 
one or few supplementary flowers on long 
pedicels from the axils below; calyx-tube mem- 
branous, broadly oblong 2 to 3 lines long its 747 Gentiana ncwberryi Gray; 
lobes ovate, contracted at base, unequal, about habit x %. 

745. Gentiana sim- 

746. Gentiana 
ainarella L. var. 

acuta Herder; inti, 
x 1. 
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as long as the tube and Inserted just below its 
truncate border; corolla 1% to 1% in. long, its 
lobes short and roundish, obtuse, yellowish-dotted, 
*4 as long as the tube; sinus appendages triangu¬ 
lar-subulate, prominent; corolla-tube with 2 
greenish-dotted elongated areas beneath each lobe; 
seeds wingless.—Montane, 6000 to 8000 ft.: Sierra 
Nevada from Tulare Co. to Siskiyou Co.; n. to 
B. C. and Mont. 

8. G. oregana Engelm. Stems erect, several 
from a stout taproot, 1 to 2 ft. high; leaves ovate 
or oblong-ovate, % to 1% in. long; flowers few to 
several at summit; calyx-lobes oblong to ovate- 
lanceolate, as long as tube; corolla broadly funnel- 
form, lA/i to 1% in. long, its border light blue, 
the spreading lobes roundish-ovate, not narrowed 
at base; sinus appendages conspicuous, subulate or 
toothed; capsule more or less stipitate; seeds 
winged. — Near the coast, open grassy or sandy 
lands, Marin Co. to Humboldt Co., thence e. to 
Shasta Co.; n. to B. C. Very close to no. 7. 

9. G. affinis Griseb. Stems several from a root- 
crown, % to 1% ft. high; leaves “lanceolate- 
oblong” to ovate, % to 1% in. long; bracts rather 
narrow; flowers several, congested on short pedi¬ 
cels in the upper axils; calyx-tube with obsolete 
inner rim, its lobes linear to subulate, very un¬ 
equal, the 3 longest 2 to 3 lines long (sometimes 
nearly equaling the tube), the other 2 much 
shorter, or reduced to mere teeth, or obsolete; corolla purple, its lobes short, 
rounded but with a short point; sinus appendages acute, sparingly toothed, 
or sometimes sparingly laciniate; seeds obliquely elliptic in outline, winged 
all around.—Warner Mts., Modoc Co.; n. to B. C., e. to Minn, and N. Mex. 

10. G. sceptram Griseb. Stems very upright, % to 2 ft. high, several 
from a cluster of cord-like roots, mostly simple, leafy to the top, bearing 
1 to several flowers; leaves oblong to ovate-lanceolate, % to l1/^ in. long, 
thinner than in no. 8; calyx % to % as long as the corolla, lobed about to 
the middle; corolla broadly funnelform, 1% to 1% in. long, its throat and 
border clear deep blue, commonly greenish-dotted, its lobes short, roundish, 
3 to 4 lines broad; sinus membrane truncate and entire or obscurely toothed, 
not prolonged into appendages; seeds narrow-oblong, wingless.'—Boggy 
spots, or sphagnum swamps, Mendocino and Humboldt Cos.; n. to B. C. 

5. SWERTIA L. Frasera 

Ours perennial herbs with erect stems from a thick bitter root. Leaves 
opposite or whorled. Flowers borne in a panicle. Corolla dull white, bluish- 
tinged or yellowish, commonly with dark dots, rotate, deeply 4 or 5-parted, 
each lobe bearing 1 or 2 fringed glands. Stamens inserted on the base of 
the corolla. Style persistent. Capsule coriaceous, more or less flattened, 
surrounded by the persistent dry corolla. (Emanuel Sweert, Butch botanist, 
16th century.) 

Flowers 5-merous, 1 or 2 in an axil.1. S. verennis. 
Flowers 4-merous. 

Stem leaves in opposite pairs; glands single. 
Flowers in a narrow spike-like interrupted panicle; glands not lobed. 

Glands linear or oblong; leaves white-margined. 
Herbage glabrous; scales between filaments entire or laciniate. 

2. S. nitida. 
Herbage finely pubescent; scales between filaments setiform-dissected. . 

3. S. albicaulis. 
Glands quadrate; leaves not white-margined.4. S. neglecta. 

Flowers in a broad branching panicle. 
Glands elongated-oblong, forked at summit; leaves with silvery-white mar¬ 

gins.5. S. albomarginata 
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748. Gentiana calycosa 
Griseb.; fl. stem x %. 



766 GENTIAN ACEAE 

Glands like an inverted yoke or horse-shoe; leaves not white-margined. 
6. S. parryi. 

Stem leaves in whorls of B to 7; flowers in a wand-like panicle. 
Glands one to each corolla-lobe, covered by an elongated 2-lobed tube; leaves 

white-margined.7. S. tubulosa. 
Glands a pair to each corolla-lobe, not covered by a tube; leaves not white- 

margined.8. S. radiata. 

1. S. perennis L. var. obtusa Griseb. Fig. 749. Stems solitary, arising 
from short root-stocks, 5 to 18 in. high; basal leaves obovate 
or elliptic, 1 to 2y2 in. long, contracted to a ligulate petiole 
V-2 to iy% times as long; stem leaves few and mostly smaller; 
flowers solitary or in 2s in the axils of the reduced upper 
leaves or bracts, on pedicels *4 to 1 in. long; corolla greenish- 
white, veined or suffused with bluish-purple, its lobes oblong- 
ovate, 4 to 5 lines long; glands 2 on the base of each lobe, 
elliptic, fringed all around; capsule elliptic, flattened, 5 lines 
long.—High montane, 8500 to 10,300 ft.: s. Sierra Nevada in 
Fresno and Tulare Cos.; Ore. to Col. and Alas.; Asia, Eur. 
(S. covillei Greene.) 

2. S. nitida Jepson n. comb. Fig. 750. Stems slender, 10 
to 18 in. high; herbage glabrous; leaves linear-oblanceolate, 
3 to 7 or 9 in. long; flowers in dense cymes in the axils of the 
reduced upper leaves or bracts, thus forming a very narrow 
interrupted thyrsus; cymes sessile or the lower peduncled; 
corolla pale bluish, purple-dotted inside, 3% lines long; 
corolla-lobes ovate, shortly and often abruptly acute, each 
with a single greenish gland; gland linear or oblong, nearly 
naked above; scales between the filaments thin, obovate, acuminate, entire 
or laciniate, rather longer than the ovary; capsule elliptic, flattened, 4 to 6 
lines long.—Gravelly soil, often on brushy slopes, 800 to 5500 ft.: Lake Co. 
to Siskiyou Co.; Plumas Co. to Modoc Co.; n. to Ore. (Frasera nitida 
Bent.h.) 

749. S. peren¬ 
nis var. obtusa 
Griseb.; cor.- 

lob. x 4. 

3. S. albicaiilis Dougl. Similar to no. 2; herbage minutely pruinose-puberu- 

750. Swertia nitida Jepson ; a, b, habit x 
c, cor.-lob. x 2 Vz ; d, e, scales x 2 V2. 

lent; corolla-lobes ovate-lanceolate, 
acuminate; scales between the fila¬ 
ments setiform-dissected. — Interior 
plateau region: Modoc Co.; n. to east¬ 
ern Wash, and western Mont. (Frasera 
albicaulis Griseb.) 

4. S. neglecta Jepson n. comb. 
Stems slender, several from the 
branching crown of a taproot, 1 to IY2 

ft. high; leaves narrowly linear to 
narrowly oblanceolate, acute, 3 to 5 
or 8 in. long; flowers in dense whorl¬ 
like cymes forming an interrupted 
spike-like panicle, the cymes sessile 
or the lower peduncled; corolla 
greenisli-wliite with purple veins, its 
lobes obovate, abruptly acute, 4 to 5 
lines long; gland quadrate, partly 
covered at base and on the sides, 
fringed all around, produced down¬ 
ward as a tube within the tissue of 
the petal.—Desert slopes of the San 
Bernardino, San Gabriel and San 
Emigdio ranges, 5900 to 7600 ft. 
(Frasera neglecta Hall.) 

5. S. albomarginata (Wats.) Ktze. 
Fig. 751. Stems solitary from a peren¬ 
nial taproot, 8 to 15 in. high; herbage 
glabrous or minutely pubescent; 
leaves spatulate or oblanceolate, dis- 
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dividuals are mostly solitary. (Frasera speciosa Dougl.) cor.-lob. x 4. 
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6. MENYANTHES Tourn. 

Perennial herbs with creeping rootstocks. Leaves all basal and the in¬ 
florescence raised on a naked scape. Calyx 5-parted. Corolla white or pink, 
short-funnelform, 5-cleft, the lobes spreading, copiously white-bearded on 
the inside. Stamens 5. Capsule inclined to burst irregularly. (Greek men, 
month, and anthos, flower, blooming about that long.) 

1. M. trifoliata L. Buckbean. Glabrous plant 8 to 15 in. high; leaves 
long-petioled, 3-foliolate; leaflets oval or obovate, 1 to 3% in. long; flowers 
in a raceme; corolla white, 5 to 6 lines long.—Bogs and shallow lake shores, 
6600 to 9500 ft.: Sierra Nevada from Fresno Co. to Lassen Peak; n. to 
Alas, and all northern regions round the earth. 

APOCYNACEAE. Dogbane Family 

Ours perennial herbs with milky juice. Leaves simple, entire and opposite. 
Flowers complete, regular, 5-merous except the pistils which are 2. Calyx 
free or nearly free from the ovaries, imbricated in the bud and persistent. 
Corolla-lobes convolute in the bud. Stamens borne on the corolla alternate 
with its lobes; anthers produced at base into a sterile appendage, connivent 
around the stigma. Ovaries 2 and distinct (though their styles and stigmas 
are united into one), developing into follicles. Embryo large, straight, in 
scanty albumen. A family closely allied to the milkweeds. 

Stamens borne on the summit of the corolla-tube; anthers free from the stigma; buds 
sinistrorsely convolute; seeds not comose. 

Leaves alternate; flowers without glands.1. Amsonia. 
Leaves opposite; flowers with 2 glands alternate with the carpels.2. Vinca. 

Stamens borne on the base of the corolla-tube; anther-cells produced at base into sterile 
appendages connivent around the stigma and adnate to it by a point at the 
base of the fertile portion; follicles not torulose; seeds comose. 

Style very short, not appendaged; corolla-tube with 5 small appendages alternate 
with the stamens; buds dextrorsely convolute.3. Apocynum. 

Style filiform, bearing a conspicuous annular membrane; corolla-tube with a minute 
appendage behind each stamen; buds not convolute.4. Cycladenia. 

1. AMSONIA Walt. 

Leaves numerous. Flowers in a terminal compound cyme. Corolla in ours 
dilated upwards, constricted at the mouth; tube within below the stamens 
beset with reflexed hairs. Anthers free from the stigma. Stigmas subtended 
by a globose thickening (in ours). Follicles slender, torulose. (Charles 
Amson of South Carolina.) 

1. A. brevifolia Gray. Stems many from the crown of a stout taproot, 
8 to 10 in. high; herbage glabrous; leaves ovate to lanceolate, acuminate, 
nearly sessile, 1 to 2 in. long; corolla-tube slender below, dilated above and 
constricted at the throat, its lanceolate lobes primly reflexed, half as long 
as the tube; follicles inclined to break into one-seeded joints.—Desert flats 
and canons: n. side Colorado Desert; e. Mohave Desert; Inyo Co.; e. to Utah. 
Var. toment6sa Jepson n. comb. Stems 10 to 15 in. high; herbage cinerous- 
tomentose.—Sandy plains: n. side Colorado Desert; e. Mohave Desert; e. 
to Utah. (A. tomentosa Torr. & Frem.) 

2. VINCA L. 
Flowers solitary and axillary. Corolla with a callous constriction at the 

throat, its lobes broad. Stigma annular, bordered below by a reflexed mem¬ 
branous wing or cup, and above by a truncate upper portion. Follicles nar¬ 
row, terete. (Ancient Latin name.) 

1. V. major L. Sterile stems trailing, the flowering ones erect; corolla 
blue, 1 to 1% in. broad.—Native of Eur., escaped from gardens into pro¬ 
tected areas along water-courses in canons about San Francisco Bay. 

3. APOCYNUM L. Indian Hemp 

Flowers small, in terminal cymes. Calyx small, deeply 5-cleft, its tube by 
means of a disk adnate to the back of the ovaries below. Corolla campanu- 
late, 5-lobed, bearing 5 small triangular-subulate appendages alternate with 
the stamens. Stamens borne at base of corolla; filaments short and broad; 
anthers sagittate, acute. Style very short or hardly any; stigma ovoid, 

Jepson, Manual, pp. 385—768, April 14, 1925. 
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obscurely 2-lobed. Follicles 2 to 7 
in. long, slender, pointed, terete. 
Seeds numerous, flattish. (Greek 
apo, from, and kuon, dog, ancient 
name of the Dogbane.) 

Low herb; leaves greenish above; corolla 
rose-purple to white. 

1. A. androsaemifolium. 
Tall herb; leaves yellowish; corolla green¬ 

ish.2. A. cannabinum. 

1. A. androsaemifolium L. var. 
piimilum Gray. Mountain Hemp. 
Fig. 755. Diffusely branched, 5 to 8 
(or 14) in. high, glabrous to finely 
pubescent; leaves roundish to ob¬ 
long-ovate, or some lowermost orbic¬ 
ular, varying from obtuse to cordate 
at base, usually mucronate, dark 
green above, pale beneath, % to 1% 
(2%) in. long, on short petioles; 
flowers in short cymose clusters at 
the ends of the branches, or a few 
solitary in the upper axils; corolla 
red-purple or pink to nearly white, 
subcylindric, 2 to 3 lines long, its 
lobes broadly oblong, its tube much 
exceeding the ovate or lanceolate 
calyx-lobes. -— Mostly loamy slopes 
in the mts., 4000 to 9000 ft., towards 
the coast descending to 300 ft. June- 
July. Yar. nevadense Jepson n. var. 

Flowers pink with deeper pink longitudinal lines.—Tuolumne to Fresno and 
Mono Cos. (Huntington Lake, A. L. Grant 1124, type). 

2. A. cannabinum L. Indian Hemp. Stems erect, rather strict, simple 
below, 2 to 4 ft. high; herbage of a light almost yellowish green, glabrous; 
leaves oval to oblong-ovate or lanceolate, 2% to 4 in. long; sessile or short- 
petioled; corolla greenish, 1% lines long or less, its segments not surpassing 
the calyx-lobes.—Stream and river-banks, widely distributed in Cal., more 
common toward the interior; far e. and n. Poisonous to cattle. May-July. 

4. CYCLADENIA Benth. 

Stems simple, one to many from a large fieshy root, bearing 2 or 3 pairs of 
leaves and 2 or 3 axillary peduncles with 2 or 3 rose-purple flowers on 
slender pedicels. Calyx parted into 5 slender lobes. Corolla funnelform with 
5 broadly oblong or roundish lobes and 5 minute appendages alternate with 
the lobes, one behind each stamen. Stamens borne on the tube towards the 
base. Style long and filiform, with a conspicuous membranous reflexed collar 
under the stigma. Disk an entire cup surrounding the base of the ovaries. 
(Greek kuklos, a ring, and aden, a gland, referring to the disk.) 

1. C. humilis Benth. Stems ascending or diffuse, 3 to 6 in. high; herbage 
glabrous; leaves thickish, ovate or roundish, obtuse to cordate at base, 
1% to 2J£ in. long, on petioles % to 1 in. long; corolla 7 to 10 lines long, 
bearing a narrow band of reflexed hairs at the insertion of the stamens, the 
filaments also clothed with similar hairs; pedicels 7 to 10 lines long; follicles 
3 in. long.—Montane or gravelly ridges, 5800 to 8500 ft.: Coast Banges; 
Sierra Nevada; San Gabriel Mts. Yar. tomentosa Gray. Herbage densely 
tomentose-pubescent; calyx hirsute.—Plumas Co. to Siskiyou Co. (C. tomen¬ 
tosa Gray.) 

ASCLEPIADACEAE. Milkweed Family 

Perennial herbs with milky juice. Leaves opposite or whorled. Flowers 
regular. Calyx 5-parted. Corolla 5-lobed. Pistils 2, with distinct superior 
ovaries; styles distinct below but united above into a short-cylindric stylai 

755. Apocynum androsaemifolium L. var. 
pumilum Gray; a, fl. branchlet x V2 ; b, fl. 

x 1% ; c, long. sect, of fl. x 472. 
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disk. Stamens 5, inserted on the base of the corolla and united into a tube 
which is blended above with the stylar column, the united filaments (fila¬ 
ment-column) and united anthers (anther-column) being here called the 
stamen-column and commonly bearing hoods (or appendages). Anthers 
tipped with a scarious membrane indexed on the summit of the stylar disk; 
between the anthers, on the sides of the stylar organ, are cloven glands or 
elevated ridges slit longitudinally. Pollen grains in each anther-cell united 
into waxy pear-shaped masses which are stalked and suspended in pairs 
from the summit of the cloven glands, each pair of stalks deriving its 
pollen-masses, not from the cells of one anther, but from contiguous anther- 
cells of different anthers. Pollination entomopliilous; the foot of the insect 
is caught in the cloven gland or slit, and when drawn upward, drags out 
and bears away the pollen-masses; in walking over other flowers, the insect’s 
foot is again drawn through a slit, and the pollen-masses are left behind on 
the stigma, which is concealed beneath the cloven structure. Fruit of 2 
follicles. Seeds with a silky tuft of hairs at the micropyle. 

Stems twining. 
Stamen-column without appendages; corolla-lobes cucullate.1. Astephanus. 
Stamen-column with appendages; corolla-lobes plane. 

Appendages of the stamen-column attached at base, scale-like. . . .2. Philibertia. 
Appendages plate-like, uniting the stamen-column with a corolla-like crown. 

3. Gonolobus. 
Stems never twining; stamen-column with appendages. 

Corolla-lobes reflexed; hoods distinct, adnate to the stamen-column above the base. 
Stems strongly flattened, prostrate.4. Solanoa. 
Stems terete, commonly strictly erect, rarely decumbent.5. Asclepias. 

Corolla-lobes rotate; hoods inserted at base of stamen-column, joined to each other 
by a lobed disk.6. Asclepiadora. 

1. ASTEPHANUS E. Br. 

Stems in ours slender, twining. Flowers small, in axillary umbels. Corolla 
short-campanulate, shortly 5-cleft, glabrous. 
Appendages of the corolla or stamen-column 
none. (Greek astephanos, crownless.) 

1. A. utahensis Engelm. Fig. 756. Stems many 
from the crown of a taproot, diffuse or ascend¬ 
ing, 9 to 15 in. long; herbage nearly glabrous; 
leaves narrowly linear, acuminate, % to 1 *4 in. 
long, spreading or often reflexed; umbels 7 to 16- 
flowered, the pedicels 2 to 3 lines long; flowers 
ochre-colored, 1 to 1% lines broad; calyx-lobes 
subulate or lanceolate; corolla glabrous, sub- 
campanulate, shallowly cleft, its short lobes 
cucullate with the points indexed, so that the 
throat is almost closed; stamen appendages none. 
—Gravelly valleys, Colorado Desert: Coyote Holes; San Felipe; e. to Ariz. 
and Utah. 

2. PHILIBERTIA H.B.K. 

Stems in ours twining. Flowers small, dull purplish or yellowish, borne in 
axillary umbels. Calyx and corolla 5-parted or -cleft. Corolla deeply lobed, 
with a membranous ring adnate to it at base, pubescent on the outside. 
Stamen-column short, with 5 scales at base. (J. C. Philibert, editor of a 
French dictionary of botany, 1S04.) 

Stamen appendages globose-ovate, broader than long, free from the corolla-crown; corolla 
purplish.1. p. heterophylla. 

Stamen appendages ovate or oblong, longer than broad, contracted below into a sort of 
pedicel which is joined to a narrow wing-like disk or crown on the base of the 
corolla-lobes; corolla greenish-yell oav.2. P. hirtella. 

1. P. heterophylla Jepson n. comb. Fig. 757. Stems 2 to 4 or 8 ft. long, 
climbing freely; herbage green, thinly puberulent or glabrous; leaves com¬ 
monly linear (1 line wide), varying to lanceolate (5 lines wide), obtuse, 
acute or auriculately lobed at base, 1 to 2 in. long, shortly petioled; pedi¬ 
cels 3 to 6 lines long; flowers 4 to 5 lines broad; calyx-lobes ovate-lanceolate, 
very acute; corolla purplish, its lobes elliptic-ovate, purple-veined, 2 lines 
long; base of corolla bearing a. narrow but distinct wing-like crown; stamen 

756. A. utahensis Engelm.; 
fl. x 11. 
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appendages roundish-ovate, as broad or broader 
than long.—Interior valleys of coastal S. Cal.; 
e. to the Colorado Desert and Ariz. (Sarcos- 
temina heterophyllum Engelm. Pliilibertia 
linearis var. heterophylla Gray.) 

2. P. hirtella Parish. Fig. 758. Stems run¬ 
ning widely over the ground, often twining a 
little, 3 to 10 ft. long; herbage canescently 
puberulent; leaves linear to linear-lanceolate, 
acute or acutish at both ends, 1 to 3 in. long, 
1 to 3 lines wide, shortly petioled; flowers 
greenish-yellow, 2*4 lines broad; calyx-lobes 
linear-lanceolate; corolla-lobes ovate, 1 to l1/! 
lines long; stamen appendages oblong to 
narrow-ovate, obtuse, longer than broad, 

abruptly contracted into a pedicel-like structure which is joined to a narrow 
wing-like disk on the base of the stamens.—Desert washes: Colorado Desert; 
e. Mohave Desert; Inyo Co.; e. to Ariz. and southern Nev. (Pliilibertia 
linearis var. hirtella Gray.) 

3. GONOLOBUS Michx. 

Ours twining herbs with opposite leaves. Flow¬ 
ers similar to Pliilibertia, in axillary umbels or 
in ours commonly solitary. Base of corolla (in 
ours) bearing a cup-like crown attached to the 
stamen-column by thin plates. Anthers (in ours) 
with thin scarious appendages indexed over the 
summit of the stylar disk. (Greek gonia, angle, 
and lobos, pod, one of the early species with 
angled fruits.) 

1. G. californicus Jepson n. sp. Stems much 
branched, freely twining, 8 to 14 in. long; herbage puberulent; leaves cor¬ 
date-sagittate, tapering-acuminate, 3 to 5 lines long, on petioles % to % as 
long; flowers 1 or rarely 2 in the axils, on pedicels % to % line long; pe¬ 
duncles none; flowers dull greenish, 2 lines long; calyx-lobes narrowly lance¬ 
olate, obtusish; corolla subrotate, deeply parted into oblong or short-lance¬ 
olate lobes, pubescent on the inside; sinuses of the corolla with short but 
distinct processes downwardly produced; corolla-tube bearing at base a 5- 
lobed corolla-like crown which is united to the stamen-column by 5 thin 
vertical lamellae, the crown thus, as it were, 5-celled and nearly equaling 
the stamen-column.—Sw. Colorado Desert (Ironwood Well, T. Brandegee, 
type). Apr. Possibly the lobes of the organ here called corolla-crown can be 
interpreted as hoods but the structure, in any case, is as described. 

4. SOLANOA Greene 

Stems strongly flattened. Umbels small, terminal, globose, densely many- 
flowered, the peduncles longer than the pedicels. Flowers purplish-red out¬ 
side, flesh-color within. Hoods cleft dorsally from top to bottom, the ventral 
side adnate to the stamen-column. Horns none. (The Indian chief, Solano, 
of the Suisunes.) 

1. S. purpurascens (Gray) Greene. Stems 2 or 3 from a stout taproot, 
about 1 ft. long, prostrate, flexuous, purplish and purple-dotted; herbage 
canescently-puberulent; leaves thick, the lowermost elliptic-ovate, the upper 
broadly cordate-ovate, 1 to 2 in. long; umbels 2; flowers purplish-red out¬ 
side, flesh-color within, about 2 lines long; follicles 2 in. long, about 5 lines 
in diameter at the widest part.—Montane dry or rocky slopes: North Coast 
Ranges from the Mayacamas Range to the Yollo Bolly Mts. (Gomphocarpus 
purpurascens Gray.) 

5. ASCLEPIAS L. Milkweed 

Herbs with stems commonly erect, arising from thick deep-seated roots. 
Bracts of the involucre usually subulate. Calyx and corolla divisions re- 

758. Pliilibertia hirtella 
Parish; £1. x 6. 

757. Philibertia heterophylla 
Jepson; fl. seen from above x 3. 
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flexed, those of the former small, persistent, those of the latter deciduous. 
Filament-column bearing a circle of 5 hoods, each containing an incurved 
horn, or hornless. Anther wings (forming the sides of the cloven gland) 
widened towards the truncatish base. Follicles ovate or lanceolate, one often 
abortive, erect or ascending, or pendulous or descending in A. subulata. 
Seeds anatropus, flat, margined, imbricated on the large placenta. Embryo 
large, with broad foliaceous cotyledons in thin endosperm. (Greek name of 
the European swallow-wort, a plant of this family.) 

Horns present. 
Hoods equaling or shorter than the anther-column; stems erect. 

Leaves broad; filament-column very short or almost none; follicles erect or 
ascending, on deflexed pedicels. 

Lateral umbels sessile, the terminal one peduncled; hoods truncatish, a pair 
of slender teeth inserted between them on the stamen-column; 
horns wing-like, attached by their whole length to the dorsal side 
of the hoods within, not exserted.1. A. vestita. 

Umbels peduncled; herbage woolly; hoods more or less truncate, sometimes 
obliquely so, no teeth-like processes between them. 

Umbels on peduncles longer than the pedicels; horns crest-like, attached 
dorsally all the way to the summit of the hood, the acute or 
sickle-shaped apex barely projecting or included; anthers 
sessile or nearly so.2. A. eriocarpa. 

Umbels on peduncles shorter than the pedicels; horns attached below 
the middle of the hood, well exserted. 

Horns attached below middle of hood, strongly exserted from the 
hood, curving over the disk of the stigma; filament- 
column obvious.3. A. erosa. 

Horns attached at base of hoods, only a little exserted from the 
hood, ending in a subulate point; filament-column very 
short.4. A. fremontii. 

Leaves narrow; follicles erect, on erect pedicels. 
Stems very leafy; herbage glabrous; hoods rounded at apex, the horns much 

exserted; filament-column about as long as the anther-column.... 
5. A. mexicana. 

Stems naked at flowering time, the leaves early deciduous; hoods truncate 
at apex, the horns scarcely exserted; filament-column shorter than 
the anther-column.6. A. albicans. 

Hoods twice or thrice as long as the anther-column; filament-column very short or 
none; pedicels deflexed in fruit. 

Hoods open, long-lanceolate above the broad base, very conspicuous. 
7. A. speciosa. 

Hoods with the sides closely appressed, the horn a wing-like crest attached 
towards the apex. 

Leaves broad; stems decumbent.8. A. nyctaginifolia. 
Leaves narrow or none; stems erect, rush-like.9. A. subulata. 

No horns to the hoods; pedicels deflexed in fruit. 
Hoods rounded, cleft half-way down the back, shorter than the anther-column; fila¬ 

ment-column long; herbage white-tomentose.10. A. californica. 
Hoods conical, open down the front, a little exceeding the anther-column; filament- 

column short; herbage glabrous.11. A. cnrdifolia. 

1. A. vestita H. & A. Fig. 759. Stems ascending, 2% to 3 ft. high; 
herbage white-woolly, the wool at length largely deciduous; leaves opposite, 

ovate or mostly oblong-lanceolate, often subcordate at base, 
2 to 6 in. long, the upper more acuminate, all short-petioled or 
the upper sessile; umbels 1 to 4, the lateral sessile, the terminal 
peduncled; corolla yellowish white or purplish, tomentose on 
the outside, its lobes 3 lines long; hoods truncate at summit 
and entire, auriculate-lobed or acute at the inner angle and 
open down the front, not exceeding the stamen-column; cloven 
glands with a pair of linear teeth inserted beneath them on the 
stamen-column; horn or crest blunt, not exserted, attached to 
the back of the hood from the base to the summit, produced 
upward and forward into a short blunt point.—Dry valleys: 
Mohave Desert; n. to Inyo, San Joaquin and Monterey Cos. 
Var. parIshii Jepson n. var. Leaves narrower, very acuminate 
glabrate; corolla purple; teeth beneath the cloven glands much 
reduced.—Desert side of the San Bernardino Mts. (Cajon Pass, 
Jepson 6116, type; Eabbit Sprs., S. B. Parish). 

2. A. eriocarpa Benth. Stem 1% to 3 ft. high, more or less 
sharply angled below; herbage hoary-tomentose, in age more 

vesbta^H^AS* or ^ess deciduous; some of the leaves in whorls of 3 or 4, all 
fl. x iy8. ’ broadly oblong with truncate or subcordate base, rounded or 
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acute at apex, 4 to 7 (or 9) in. long, very short-petioled; umbels few or 
several, mostly corymbose-clustered toward the summit, on peduncles equal¬ 
ing or rather longer than the pedicels; flowers 3% lines long; corolla 
creamy-wliite; hoods pink or purplish tinged, shorter than the stamen- 
column, roundish, truncatish at top, as if closed, but with a narrow slit 
which often extends a short distance down the back; horn broad-based, 
attached behind by its entire base to the hood, at apex acute or sickle¬ 
shaped, projecting forward but little protruded from between the acute 
teeth of the hood.—Dry barren valleys, 100 to 2000 ft., or up to 5500 ft. 

• southward: Coast Ranges; Sierra Nevada foothills; s. to coastal S. Cal. and 
L. Cal. July-Aug. It is said to poison sheep. 

3. A. erosa Torr. Deslrt Milkweed. Stems 2 to 3% ft. high; herbage 
finely white-woolly, eventually more or less glabrate; leaves in opposite 
pairs, ovate-lanceolate, 5 to 7 in. long; pedicels 1 to 1% in. long, exceeding 
the peduncles; flowers very pale cream-color or greenish; hoods when out¬ 
spread orbicular-obovate with rounded entire or truncatish summit, scarcely 
exceeding the stamen-column; horns broadly falcate, attached below the 
middle, exserted from the hood and incurving over the central disk.—Dry 
hills: Kern and Inyo Cos. through the Mohave Desert and s. to San Diego 
Co.; e. to Utah. Horns shaped much like an inverted Lupine keel. 

4. A. fremontii Torr. Kotolo. Stems % to 2 ft. high; herbage woolly 
with a felt-like tomentum, more or less glabrate; umbels 1 or 2 to several, 
all peduncled; peduncles not longer than the pedicels; corolla whitish or 
pink-tinged; hoods yellowish, nearly erect, equaling the stamen-column, 
evenly truncate, or somewhat obliquely truncate (and thus making a notch 
behind), open down the front; horn or crest broad, with the inner angle 
produced into a subulate apex, attached to the hood below the middle, 
obviously exserted.—Marysville Buttes; Lake Co. It is too little known. 

5. A. mexicana Cav. Narrow-leaf 

Milkweed. Fig. 760. Stem slender, 2 
(sometimes to 5) ft. high; herbage gla¬ 
brous; leaves linear to linear-lanceolate, 
in whorls of 3 to 6, or the lower and 
uppermost opposite, 2y2 to 6 in. long, 
2 to 6 lines broad, short-petioled; um¬ 
bels many, often in whorls or corym¬ 
bose, densely many-flowered, on pe¬ 
duncles longer than the pedicels; flowers 
small, greenish-white or tinged with 
purple; corolla-lobes oblong, 2 lines 
long; hoods about equaling the stamen- 
column; horns slender, subulate, ex¬ 
serted and incurved over the summit of 
the disk; follicles 3 to 4 in. long, about 
4 lines thick at the widest part; seeds 
3 y2 lines long. — Forming colonies in 
dry ground, valleys and foothills almost 
throughout Cal., but not on the im¬ 
mediate coast n.; Ore. to Nev., Ariz. 
and Mex. 

6. A. albicans Wats. Stems 3 to 6 ft. 
high; herbage glabrate, the pedicels 
pubescent; leaves in 3s, narrowly 
linear, early deciduous; peduncles % to 1 in. long; pedicels 6 to 7 lines long; 
corolla greenish-brown; hoods yellowish, shorter than the anthers, truncate, 
acutish at the inner angle, the subulate upcurved horn scarcely exserted; 
pedicels and follicles erect, the latter 4 in. long.—Colorado Desert: Pinto 
Mts.; Agua Caliente, e. San Diego Co.; s. to L. Cal. 

7. A. speciosa Torr. Stem stout, 2 to 4^2 ft- Ligh, leafy to the top; 
herbage soft-tomentose, or rarely glabrate in age; leaves opposite, oval to 
ovate or oblong, transversely veined, acute or obtuse. 4 to 6 in. long; petioles 

760. Asclepias mexicana Cav.; a, fl. 
branchlet x % ; b, hoods and stamen- 
column seen from above x 2; c, fl. x 2. 



774 ASCLEPIADACEAE 

3 to 5 lines long; peduncle longer than the woolly pedicels; lower umbels 
with 6 to 10 dowers, the upper with 18 to 55; corolla pink or reddish-purple; 
hoods yellowish with a broad involute base, above this abruptly contracted 
into a nearly dat lanceolate portion, the whole fully twice as long as the 
stamen-column; horns much exserted, incurved over the central disk; folli¬ 
cles soft-spiny, at least toward the apex.—Valley dats and along streams, 
150 to 4500 ft.: Coast Eanges from Alameda Co. to Siskiyou Co.; Sierra 
Nevada foothills from Fresno Co. to Plumas Co.; Inyo Co.; e. to Ark., 
n. to Wash. 

8. A. nyctaginifdlia Gray. Stems several from the base, decumbent or 
ascending, 6 to 8 in. long; herbage green, dnely puberulent; leaves ovate, 
acute, 2 to 4 in. long on petioles ^ to 1 in. long; umbels subsessile; corolla 
thinnish, greenish; hoods narrowly oblong, over twice as long as the stamen- 
column, the sides closely appressed; horn wing-like, attached towards the 
apex and produced into a subulate exserted point; follicles narrowly ovate, 
attenuate, 2 to 2y2 in. long.—E. Mohave Desert (Providence and New York 
mountains) ; e. to Ariz. 

9. A. subulata Dec. Stems in clusters, erect, straight, rush-like, leadess 
or with a few dliform leaves, 3 to 5 ft. high; herbage glabrous; dowers 
dull yellowish-white; hoods elongated, twice the length of the stamen- 
column, the 2 sides pressed together like a lupine keel and somewhat 
scimitar-shaped in outline; horn a thin wing, borne above the middle, its 
short sharp point scarcely exserted from the folded hood; follicles slender, 
long-acuminate, 2 to 5% in. long.—Desert washes or low depressions: e. 
Mohave Desert; n. Colorado Desert (especially along Colorado Eiver); s. to 
L. Cal., n. to southern Nev. 

10. A. califdmica Greene. Vegetative aspect of no. 1; stems 12 to 22 
in. high, the stems persistently white-tomentose, the tomentum on the leaves 
largely deciduous; leaves opposite, oval to ovate or oblong-lanceolate, 
sharply acuminate, 1% to 3 in., the lower to 6 in. long; umbels nearly 
sessile, about 6 to 9-dowered; corolla purplish; hoods dark maroon, semi- 

orbicular, laterally compressed, centrally attached 
and reaching nearly to the middle of the anthers, 2- 
cleft half-way down the back and destitute of horn. 
—South Coast Eanges; Sierra Nevada in Tulare Co.; 
s. to San Diego Co.; L. Cal. (Gomphocarpus tomen- 
tosus Gray.) 

11. A. cordifolia (Benth.) Jepson. Purple Milk¬ 

weed. Fig. 761. Stems 1^2 to 2*4 ft. high; herbage 
green and more or less purplish, perfectly glabrous; 
leaves mostly opposite, rarely in 3s, ovate-lanceolate, 
with the lower round or elliptic-ovate, the upper 
ovate to ovate-lanceolate, all with cordate-clasping 
base, 2 to 4 in. long; umbels loosely many-flowered, 
the filiform pedicels equaling or shorter than the 
peduncles; corolla dark red-purple, its lobes 3 to 4 

lines long; hood purplish, oblong, the summit obliquely truncate dorsally 
and produced at the ventral margins into an ascending cusp, the fissure down 
the front narrow; follicles glabrous, 2 to 5 in. long, often long-attenuate.— 
Open slopes, from the foothills (500 ft.) up to 5000 ft.: North Coast Eanges; 
Sierra Nevada as far s. as Mariposa Co.; w. Nev. (Gomphocarpus cordi- 
folius Gray.) 

6. ASCLEPIADORA Gray 

Stems low and stout. Leaves alternate. Corolla rotate, the ovate lobes 
greenish, rotate-spreading. Hoods inserted at base of the stamen-column, 
narrow and elongated, the sides involute-approximate so as to form a sort 
of tubular process which is incurved at apex and somewhat hooded, the 
apical cavity bearing a deltoid crest or wing ending in a short acute point; 
bases of hoods joined to each other by a disk or ring of undulate lobes 
opposite the glandular slits. Anther wings widest at the middle. (Greek 
Asklepios, and doron, gift, the gift of Aesculapius.) 

761. Asclepias cordifolia 
Jepson; fl. x 2. 
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1. A. decumbens Gray. Stems decumbent or ascending; herbage green, 
scabrous-puberulent; leaves elongated lineardanceolate, (3 or) 4 to 6 in. 
long, short-petioled; corolla 5 lines broad; hoods purplish, overtopping the 
stamen-column.—Providence Mts., e. Mohave Desert; e. to Ark. 

CONVOLVULACEAE. Morning-glory Family 

Chiefly twining or trailing herbs. Leaves alternate, or the plants leafless 
parasites. Flowers complete and perfect. Sepals 5, distinct or nearly so, im¬ 
bricated, persistent, often unequal. Corolla regular, usually showy, more 
or less campanulate, mostly shallowly 5-lobed, commonly folded longitudi¬ 
nally and twisted in the bud. Stamens 5, borne on the corolla, included. 
Pistil 1; ovary superior, 2 (rarely 1) -celled, with 2 ovules (rarely 1) in each 
cell. Styles 1 or 2. Fruit most frequently a capsule, 1 to 4 (or 6) -seeded. 
Embryo with folded cotyledons. The embryo of Cuscuta is filamentous and 
sometimes destitute of cotyledons. 

Ovary deeply 2-parted; styles 2, distinct or united at base only; creeping herbs; corolla- 
lobes imbricate in the bud.1. Dichondra. 

Ovary entire. 
Style 1, entire or cleft at the apex only; corolla plicate and twisted in the bud; pros¬ 

trate or twining herbs, one species woody. 
Stigma filiform or ovate.2. Convolvulus. 
Stigma capitate.*.3. Ipomoea. 

Styles 2, distinct; corolla-lobes imbricate in the bud. 
Erect non-twining leafy herb.4. Cressa. 
Leafless twining parasites.5. Cuscuta. 

1. DICHONDRA Forst. 

Perennial herbs with slender creeping stems and very small obscure flow¬ 
ers near the surface of the ground. Leaves reniform, entire, with very short 
1-flow^ered peduncles in the axils. Calyx deeply 5-parted. Corolla 5-cleft, the 
lobes imbricated in the bud. Stamens short. Ovary deeply 2-lobed, separat¬ 
ing when ripe into 2 one-seeded utricles which sometimes break open irregu¬ 
larly. Styles 2, in ours distinctly united at base. (Greek, di, double, and 
cliondra, grain, on account of the deeply parted and twin fruit.) 

1. D. repens Forst. Stems whitish-pubescent, rooting freely; leaves green 
and mostly glabrous, % to 1% in. wide, on long peduncles with 2 small 
bracts at base; calyx thinnish, 1 to 1% lines long; corolla purple, edged 
with white, or about the same length; ovary densely white-hairy; styles 
united at base.—Nat. from the tropics and found in scattered localities: 
Eldorado Co. foothills; San Francisco; Del Mar; San Diego. 

2. CONVOLVULUS L. Bindweed. Morning-glory 

Twining or prostrate herbs, ours perennial except one. Corolla funnelform 
to campanulate. Style entire, or cleft at the apex only. Stigmas ovate to 
linear. Capsule globose with 4 seeds in 2 cells (or by abortion 1-celled), 
mostly 2 to 4-valved. (Latin convolvo, to entwine.) 

Flowers showy, (% or) 1 to 2% in. long; leaves commonly sagittate except in no. 1; 
perennial. 

Calyx subtended by a pair of bracts; bracts large, ovate to orbicular, embracing and 
commonly enclosing the calyx. 

Flowers pink, purple or lavender, 1% to 2% in. long. 
Leaves broadly reniform, % to 2 in. broad; slightly succulent seaside herbs. 

1. G. soldanella. 
Leaves long triangular-sagittate, 2% to 3 % in. long; minutely puberulent 

climber of swampy or boggy places.2. G. sepium. 
Flowers white or cream color (sometimes pink or purple in no. 4). 

-JLgaves usually triangular-hastate to ovate-lanceolate; herbage glabrous or 
nearly so. 

Leaves as broad or broader than long, broadly triangular; corolla 1 % 
to 2 in. long; coastal islands.3. G. macrostegius. 

Leaves longer than broad, almost lanceolate-sagittate; corolla % to 1 V2 

in. long; along the south coast.4. G. occidentalis. 
Leaves ovoid-deltoid, sagittate to almost truncate at base. 

Herbage glabrous; corolla l1/^ in. long; low herbaceous plant; n. Cal.. . 
5. G. atriplicifolius. 

Herbage more or less pubescent. 
Leaves thin, slightly hairy; corolla 1% to 2 in. long; low tufted 

plants, the leaves and peduncles basal; cent. Coast 
Ranges.6. G. subacaulis. 
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Leaves thick, almost felty, covered with a dense villous to almost 
tomentose pubescence; corolla small, 1 to 1^ in. long. 

Low trailing plants of Coast Ranges and Sierra Nevada foot¬ 
hills; leaves small, triangular-deltoid, % to 1 in. 
long; bracts white-tomentose.7. G. villosus. 

Coarse climbing plants of the Sierra Nevada at middle alti¬ 
tudes; leaves large, orbicular-deltoid; bracts tawny. 

8. G. chartaceus. 

Calyx with the bracts more or less distant. 
Bracts sagittate (like the leaves), inserted about to V2 in. below the calyx; 

corolla 1 to l1/^ in. long, white; slender erect plants, slightly pubescent 
throughout.. .9. G. fulcratus. 

Bracts narrowly ovate to lanceolate (without basal lobes as in the leaves). 
Bracts inserted less than their length below the calyx. 

Low herbaceous plants; herbage minutely puberulent; leaves V2 to 1 in. 
long; corolla yellowish, 1 in. long.10. G. polymorphus. 

Large woody climbers; herbage glabrous or nearly so; leaves 1 to 3 in. 
long; corolla white or purple, 1 to 2 in. long.. .11. G. luteolus. 

Bracts distant twice or at least more than their length below the calyx; 
leaves V2 to 2 in. long. 

Stems erect and feebly twining; leaves linear-hastate; corolla white, 1 
in. long.12. G. longipes. 

Stems prostrate; leaves elliptic or oblong-sagittate, very obtuse; corolla 
purplish, 8 to 10 lines long.. .13. G. arvensis. 

Flowers small, 3 lines long; leaves linear- to oblong-oblanceolate, not sagittate; annual.... 
14. G. pentapetaloides. 

1. C. soldanella L. Shore Morning-glory. Stems prostrate, y2 to 1 y2 ft. 
long; herbage glabrous and slightly succulent; leaves thick, decidedly reni- 
form, deep green and shining, % to 1 or 2 in. broad, mostly broader than 
long, the petioles stout, as long to twice as long; calyx enclosed in broad 
membranous bracts 4 to 6 lines long, and about as broad as long; corolla 
broadly funnelform, iy2 to 2y2 in. broad and about half as long as broad, 
pinkish or pale purple.—Sandy sea-beaches along the coast of Cal. and most 
Pacific shores. 

2. C. sepium L. Hedge Bindweed. Stems from a slender horizontal root- 
stock, often several ft. long, climbing on herbaceous plants or trailing; 
herbage densely soft-puberulent; leaves large, 2y2 to 3 y2 in. long, ovate- 
lanceolate, acuminate at apex, hastate at base, on slender petioles shorter 
than the blade; peduncles often longer than the leaves, 1-flowered; bracts 
y2 to % in. long, ovate, acuminate at apex, cordate at base, completely en¬ 
closing the calyx; corolla pink, 2 to 2y2 in. long.—Native of Europe, intro¬ 
duced in swampy land at Los Angeles and San Bernardino; rarely col¬ 
lected. 

3. C. macrostegius Greene. Suffrutescent with long trailing stems 6 to 15 
ft. long; herbage glabrous throughout; leaves broadly triangular, hastate, 
1 to 2 or 3 in. long, rather longer than or about equaling the petioles; 
peduncles 3 to 8 in. long, 1 to 7-flowered; buds enclosed in a pair of large 
membranous bracts % to % in. long, the lateral flowers each similarly 
bracted within the outer bracts; corolla pale yellow, iy2 to 2 in. long.— 
Santa Cruz, San Clemente and Guadalupe Isis. 

4. C. occidentalis Gray. Stems freely twining, often several feet long; 
herbage glabrous or nearly so; leaves very variable in shape, % to 1 y2 in. 
long, the blade about twice as long as the slender petiole, usually triangular- 
ovate, acuminate at apex and cordate-sagittate to hastate at base, the basal 
lobes often 1 or 2-toothed; peduncles elongated, 2 to 3 or 4 in. long, greatly 
surpassing the leaves, 1 or often 2 or 3-flowered; involucral bracts long- 
ovate, acuminate, y2 to % in. long; corolla white or pinkish, y2 to lx/2 in. 
long and about as broad.—Dry hills, 20 to 2000 ft., coastal S. Cal. Yar. 
tenuIssimus Gray. Leaves very narrow, lanceolate-sagittate; peduncles 1 

or 2-flowered; bracts 4 to 6 lines long, barely if at all exceeding the calyx.— 
Coastal S. Cal. Yar. CYCLOSTkGius Jepson n. comb. Bracts orbicular, mucron- 
ulate, purplish.—Coast form, San Francisco Bay region to San Diego Co. 
(C. cyclostegius House.) 

5. C. atrlplicifolius House. Low, herbaceous, the stems 1 ft. or less long, 
arising from a fleshy slender rhizome; herbage glabrous; leaves broadly 
triangular-hastate, 1 to 1 y2 in. long and about as broad, abruptly acute at 
apex and with an abruptly diverging hastate lobe on either side of the 
cuneately tapering base; flowers few, in the axils of the lower leaves; 
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peduncles % to 1% in. long, about 
equaling the petioles; involucral 
bracts oval, obtuse or almost trun¬ 
cate, about 6 lines long, slightly 
exceeding or equaling the obtuse 
and mucronate sepals; corolla 1% 
in. long, white or pinkish.—Lake 
Co.; Butte Co.; n. to Wash. 

6. C. subacaulis Greene. Fig. 
762. Stems 1 to 15 in. long, when 
short, erect, when longer, trailing, 
or frequently acaulescent; leaves 
thin, more or less hairy with some¬ 
what appressed hairs, ovoid or 
roundish-deltoid, truncate or some¬ 
times slightly cuneate or subcor- 
date at base and either with or 
without divergent hastate lobes at 
the angles, mostly % to 1% in. 
long; petioles elongated, mostly 2 
to 3 times as long as the leaves; 
peduncles 1-flowered, ^ to 1 in. 
long; bracts ovate, obtuse, % to Vo 
in. long, embracing but not (in¬ 
closing the calyx; corolla campan- 
ulate-funnelform, angularly 5- 
lobed, 1% to 2W in. long, white or 
cream-color with a purplish exte¬ 
rior.—Dry hills, 100 to 1500 ft., San 
Luis Obispo Co. to Solano Co. Yar. 

dol6sus Jepson n. var. Fig. 762d. In habit and in flower like the species 
in every way save that the filaments bear a pair of teeth near the middle; 
filaments sparingly glandular short-hairy at base.—Berkeley Hills (Jepson 
9719a, type). 

7. C. villosus Gray. Woolly 

Morning-glory. Fig. 763. Stems 
herbaceous, ascending or trailing, 3 

in. to 1 ft. long, from fleshy but 
slender rootstocks; herbage very 
hoary with a dense velvety or plushy 
pubescence; leaves triangular-has¬ 
tate, % to 1 in. long and as broad 
as long; petioles, except basal ones, 
usually but not always shorter than 
the leaves; peduncles 1-flowered, 
short on the trailing branches, long 
ones at base, often flexuous or 
curved, especially in age; involucral 
bracts enclosing the calyx, triangu¬ 
lar-ovate, 6 lines long; corolla fun- 
nelform, 1 to 1% in. long, cream- 
color. — Dry slopes and ridges, 1000 
to 5500 ft.: Coast Ranges; Sierra 
Nevada. (C. malacophyllus Greene.) 
Yar. PEDICELLATUS Jepson n. var. 
Trailing; leaves more narrowdy 
acuminate; flowers long-pediceled. ■— 
Santa Lucia Mts.; Santa Paula 
(Cobb 138, type). 

8. C. chartaceus Jepson n. sp. 
Stems coarsely herbaceous, ascend¬ 
ing or trailing, 1 to l1/^ ft. long; 
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herbage hoary throughout with a dense velvety or plush-like pubescence; 
leaves large, orbicular-deltoid to broadly reniform, obtuse or slightly mucro- 
nate at the broad apex, 1 to 2 in. long and twice as broad, little or not at 
all lobed at base; lower petioles elongated, often twice as long as the leaves, 
upper ones usually shorter than the leaves; axils of the middle and lower 
leaves bearing a flexuous or recurved one-flowered peduncle; involucral 
bracts large, papery and conspicuous, tawny or straw-color in age, entirely 
enclosing the calyx, triangular-ovate to almost orbicular, 8 to 9 lines long 
and 4 to 6 lines broad; sepals narrowly ovate-acuminate, 3 to 6 lines long; 
corolla creamy white to pale yellow, 1 to 1% in. long? broadly funnelform. 
—Middle altitudes, 4500 to 6500 ft.: Sierra Nevada from Nevada Co. to 
Tulare Co. (Toll House to Hazel Green, Mariposa Co., Jepson, type.) 

9. C. fulcratus Greene. Slender plants with fibrous roots; stems 10 to 18 
in. high, not twining except feebly at the sterile leafy summit above the 
flowers; herbage minutely puberulent to almost villous throughout; leaves 
y2 to 1 in. long, triangular-sagittate, the moderately divergent lobes often 
more than half as large as the main blade, the slender petioles *4 to % 
in. long; axils of the middle leaves each bearing an elongated filiform 1- 
flowered peduncle iy2 to 2y2 in. long, this Avith a single pair of sagittate 
leaves (like the ordinary ones but smaller) about % to y2 in. below the 
calyx; sepals unequal, broad, truncate, obtuse or mucronate, pubescent; 
corolla 1 to 1 y2 in. long, white or cream-color.—Sierra Nevada foothills, 
1000 to 2000 ft., from Mariposa Co. to Tulare Co.; s. to San Diego Co. Var. 
deltoIdeus Jepson n. comb. Leaves short and sharply deltoid, 3 to 6 lines 
long, about twice as broad as long, densely villous throughout.—Tehachapi 
and San Emigdio ranges. (C. deltoideus Greene.) Var. b^rryi Jepson n. 
comb. Plants coarser throughout; leaves large, triangular-sagittate, 1 to 2 
in. long, much broader than in the species, as broad as long, densely villous, 
the basal lobes often scarcely at all developed.—Marble Fork, Kaweali Eiver. 
(C. berryi Eastw.) 

10. C. polymorplius Greene. Stems slender, erect or trailing, 1 to 2 ft. 
high, usually wholly herbaceous; sometimes feebly twining from the sterile 

leafy tips; herbage pale and puberu¬ 
lent throughout; leaves reniform- 
hastate to narrowly subsagittate, 
mucronate, % to 1 in. long; axils of 
the middle leaves bearing short pe¬ 
duncles; peduncles 1-flowered, equal¬ 
ing or somewhat exceeding the 
leaves; calyx subtended by a pair of 
narrowly elliptic bracts at a short 
distance below it, their tips enclos¬ 
ing the bases of the sepals; sepals 
very unequal, the outer often broad¬ 
ly ovate and truncate; corolla 1 to 
1y± in. long, white.—Siskiyou Co., e. 
to Modoc Co., s. to Lake Co.; n. to 
southern Ore. 

11. C. luteolus Gray. Fig. 764. 
Stems woody below, 2 or 5 to 20 ft. 
high, climbing over trees and shrubs; 
leaves glabrous and glaucous, or 
soft-pubescent beneath, 1 to 2 or 3 
in. long, sagittate at base, the upper 
portion or terminal lobe varying 
from triangular to narrowly lanceo¬ 
late; basal lobes large, very vari¬ 
able, sometimes nearly as large as 
the terminal lobe, angular, shallowly 
2-lobed, or somewhat saliently and 
acutely lobed; petioles usually about 
the length of the leaves; axils of the 

764. Convolvulus luteolus Gray; a, sect, of fl. 
stem x V2 ; b, stamen x 1; c, pistil x 1; d, 
diagrammatic cross sect, of corolla in the 

bud x 1V2. 
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middle leaves bearing the peduncles, these filiform, 1 to 2 or 5 in. long, 
commonly 1 to 3 (or sometimes 5)-flowered; bracts subulate, lanceolate or 
oblong, acute, 2 to 5 lines long, distant their length to y2 their length from 
the calyx; sepals obtuse, unequal, coriaceous, the two outer ones short; 
corolla open-funnelform, usually white, exposed portion of the folds purp¬ 
lish, 1 to iy2 (or 2) in. long; limb not lobed, scarcely angular.—Along 
wooded streams or brushy slopes, 10 to 3500 ft.: Coast Ranges from Mon¬ 
terey Co. to Siskiyou Co.; Sierra Nevada foothills from Tulare Co. to 
Shasta Co. Yar. saxIcola Jepson n. comb. Leaves reniform-orbicular; pedi¬ 
cels usually short. — Coast form at Bodega. (C. saxicola Eastw.) Yar. 
purpuratus Greene. Corolla purple.—San Francisco Bay region. 

12. C. longipes Wats. Stems erect, much branched, feebly twining, 1 to 
3 ft. high; herbage glabrous throughout; leaves small, linear-hastate, y2 
to l1/} in. long and 1 to 2 lines wide, lower leaves with well developed 
hastate lobes, upper leaves gradually reduced to linear bractlets, these 
occuring as bracts on the peduncle about % to y2 in. below the flower; 
peduncles elongated, mostly 1-flowered 
sepals ovate, obtuse, often mucronate, the 
outer two shorter, giving the appearance 
of bracts; corolla 1 in. long, broadly fun- 
nelform, white or cream-color.—Arid or 
desert slopes, San Diego Co. to San Luis 
Obispo Co., thence e. to the southern Sierra 
Nevada; s. Nev. 

13. C. arvensis L. Bindweed. Orchard 

Morning-glory. Fig. 765. Stems prostrate, 
1 to 3 or more ft. long, from perennial 
roots which descend to great depth; her¬ 
bage minutely villous-pubescent or almost 
glabrous; leaves elliptic to oblong-sagit¬ 
tate, very obtuse, rarely acutish, y2 to 1 
(or sometimes 2) in. long on petioles half 
as long; peduncles 1 to 2 in. long, com¬ 
monly 1 (sometimes 2 or 3)-flowered, with 
a pair of subulate or narrowly spatulate 
bracts (1 to 2 lines long) near the middle; 
corolla white, purplish outside (8 or) 9 to 
10 lines long, open-funnelform and 
neither lobed nor angled. — The most 
troublesome orchard and garden weed yet 
naturalized in Cal., especially obnoxious in 
the richest lands and moistest alluvial 
loams. Native of Eur. May-Oct. 

14. C. pentapetaloides L. Diffusely 
branching annual, the branches 6 to 18 in. 
long; herbage minutely puberulent to almost hairy; leaves linear- or oblong- 
oblanceolate, obtuse at apex, narrowed to a petiole below, % to iy2 (or 3y>) 
in. long; peduncles shorter than the leaves, y to % in. long, 1-flowered, 
with a pair of small spatulate or subulate bracts 1 to 2 lines below the 
flower, retrocurved in fruit; sepals more or less hairy with subscarious 
margin; corolla purplish, 3 lines long, deeply 5-cleft.—Grainfields, lower 
San Joaquin Valley to San Diego Co.; nat. from Eur. 

3. IPOMOEA L. Morning-glory 

Twining or trailing herbs similar to Convolvulus. Calyx not subtended by 
bracts but the outer sepals commonly larger. Style entire; stigma capitate. 
(Greek ip, bindweed, says Linnaeus, and omoios, similar.) 

1. I. hirsutula Jacq. Annual; stems twining or trailing; herbage pubes¬ 
cent; leaves broadly ovate-cordate, iy2 to 3 in. long; peduncles 1 to 5-flow- 
ered; sepals narrow-oblong, acute, hirsute on lower half; corolla blue, purple 
or whitish, iy to 21/4 in. long; ovary 3- rarely 2-celled.—Garden plant from 
trop. Am., nat. in coastal S. Cal.: Los Angeles; Riverside; San Diego. 

765. Convolvulus arvensis L.; a, fl. 
stem x x/2 ; b, another leaf form x 
V2 | c, long. sect, of fl. x 1; d, long, 

sect, of ovary x 5. 
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4. CRESSA L. 

Low canescent perennial herb with erect or diffuse non-twining stems. 
Corolla white, its tube oblong-campanulate, equaling the sepals; 'limb 5- 
parted. Filaments subulate, exserted from the throat of the corolla. Ovary 
2-celled, 4-ovuled. Styles 2, distinct; stigmas capitate. Capsule by abortion 
often 1-seeded. (Greek Kressa, a Cretan woman.) 

1. C. cretica L. Alkali Weed. Commonly densely branched from the base, 
forming low tufted plants 3 to 10 in. high; leaves oblong-ovate, 2 to 4 or 5 
lines long, almost sessile; flowers short-pediceled in the axils; sepals oblong- 
ovate, acute, 2 lines long; corolla 3 lines long, its lobes obong-ovate, about 
1 line long, hairy outside; summit of ovary long-hairy.—Alkaline lands, 
Sacramento Valley to S. Cal.; e. to Ariz.; especially common in the San 
Joaquin Valley, often covering thousands of acres; sometimes broad areas of 
it do not flower or rarely. Distributed around the earth in warm regions. 

5. CUSCUTA L. Dodder 

Annual leafless parasites, destitute of green color, wflth twining filiform 
stems. Flowers small, in lateral heads or clusters. Calyx colored like the 
corolla, deeply 5-cleft. Corolla campanulate or somewhat urn-shaped to short- 
tubular, with 5 lobes imbricated in the bud, and as many small scales or ap¬ 
pendages inserted in the tube below the stamens, or none. Ovary globular, 
2-celled, 4-ovuled. Styles 2, in ours distinct, persistent; stigma globose. 
Capsule 1 to 4-seeded, ours indehiscent. Embryo devoid of cotyledons. The 
germinating seed produces a twining stem; this becomes parasitic by means 
of suckers which penetrate the bark of the host. (Derivation doubtful.) 

Capsule pointed or conical; scales present. 
Scales dentate; flowers less than 1 line long; stems very fine or capillary; dry desert 
areas.1.0. denticulata. 

Scales deeply fringed; flowers 1 to 2 (or 3) lines long; stems usually coarse, some¬ 
times slender. 

Corolla-lobes about half as long as the cylindrical tube; flowers 2 y2 to 3 lines 
long; common in dense thickets; Coast Ranges and Sierra Nevada. . . . 

2. O. subinclusa. 
Corolla-lobes about as long as or longer than the tube. 

Calyx-lobes ovate-lanceolate, as long the corolla-tube; flowers 1 % to 2 
lines long; abundant in saline marshes.3. G. salina. 

Calyx-lobes shorter than the corolla-tube; alfalfa fields. 
Corolla 1 line long, broadly campanulate; calyx-lobes broadly lanceolate. 

4. G. indecora. 
Corolla IV2 to 2 lines long, narrow campanulate; calyx-lobes broadly 

ovate.5. C. racemosa. 
Capsule depressed-globose. 

Scales present, deeply fringed; flowers usually less than 1 line long, merely enclosing 
the base of the conspicuous globose capsule; moist or wet places. 

6. G. arvensis. 
Scales absent; flowers usually 1 to 2 lines long (except in var.) and entirely en¬ 

closing the mature capsule; dry sandy ridges.7. G. californica. 

1. C. denticulata Engelm. Stems hairlike; flowers small, less than a line 
long, short-pediceled in small umbel-like clusters; tube of the short campanu¬ 
late almost urn-shaped corolla included in the rounded denticulate lobes of 
the calyx; anthers oval, on very short filaments; scales narrow, reaching to 
the base of the stamens, denticulate at the rounded tip; capsule pointed, 
covered by the withered corolla, 1 or 2-seeded.—Mohave Desert and neigh¬ 
boring ranges; desert regions e. of the Sierra Nevada; e. to Utah. 

2. C. subinclusa D. & H. Stems commonly stout; flowers 2% to 3 lines 
long, sessile or short-pediceled, at length in large dense clusters % to 1% 
in. thick; calyx-lobes overlapping, ovate-lanceolate, about % the length of 
the cylindrical corolla-tube; lobes of the corolla ovate-lanceolate, minutely 
crenulate, scarcely more than % the length of the tube; anthers oblong or 
oval, nearly sessile; scales narrow, fimbriate, opposite the stamens but reach¬ 
ing only to the middle of the tube; styles slender, mostly longer than the 
ovary; ovary capped by the withered corolla.—Common almost throughout 
Cal. on species of Rhus and other plants, including Aesculus californica, 
Sambucus glauca, Eriogonum nudum. 

3. C. salina Engelm. Marsh Dodder. Stems slender; flowers 1% lines long; 
calyx-lobes ovate-lanceolate, as long as the shallow-campanulate tube of the 
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corolla and as the corolla-lobes; these ovate, denticulate, overlapping; fila¬ 
ments about as long as the oval anthers; scales fringed, mostly shorter than 
the tube, sometimes much reduced and on the base of the tube; styles equal¬ 
ing or shorter than the ovary; capsule surrounded by the withered corolla, 
mostly 1-seeded.—Very abundant on Salicornia and other saline herbs, 
entangling them with its webs of thread-like stems, which in spring color 
the salt marshes with small patches of gold: coastal S. Cal. to the Sacra¬ 
mento Valley and Humboldt Co.; n. to B. C., e. to Ariz. and Utah. 

4. C. indecora Choisy. Stems rather stout, turning dark in age; flowers 
1 line long or less, pediceled in loose cymes, more or less papillose; calyx- 
lobes ovate-lanceolate, acute, mostly shorter than the broadly campanulate 
corolla-tube; corolla-lobes triangular, minutely crenulate, spreading, about as 
long as the tube, their tips indexed; scales ovate, erect, fringed; stamens 
slightly exserted, anthers and stigma often purple; capsule oblong, acute, 
enveloped by the withering corolla; seeds 2 to 4.—Low moist places; on 
Leguminosae and Compositae. 

5. C. racemosa Martius var. chiliana Engelm. Stems slender, straw-color; 
flowers of thin texture, 1% to 2 lines long, borne in loose racemose panicles; 
calyx very short, forming a shallowly lobed cup at base of corolla, the lobes 
broadly triangular-ovate, more or less acute; tube of corolla gradually 
widening upwards, deeply campanulate, lobes short, shorter than the tube, 
erect or slightly spreading, with indexed acute tips; scales large, fringed; 
stamens always included; anthers not purple; capsule ovate or obovate, 
thickened at the apex and somewhat pointed.—Introduced in early days 
with seed of Medicago sativa, thus becoming a local pest in alfalfa fields; 
native of Chile. 

6. C. arvensis Beyrich. Stems pale; flowers small, sessile or nearly so in 
dense globose clusters % in. thick; calyx-lobes obtuse, broad, about equal¬ 
ing tube of the corolla; corolla 1 line long, with acuminate lobes and short 
broad tube, in age remaining at base of capsule; scales often exceeding the 
tube and deeply fringed; capsule depressed-globose; seeds 2 or 4.—Mostly 
moist or wet stations, widely distributed on Xanthium canadense, Trifolium 
pratense, etc. 

7: C. californica Choisy. Stems capillary; flowers small, 1 to 1% lines 
long, in loose cymes; pedicels frequently much thickened below the flower; 
calyx-lobes with short-attenuate spreading tips; corolla-lobes lanceolate- 
subulate, equaling or longer than the campanulate tube, mostly reflexed in 
anthesis; scales none, sometimes represented by inverted arches or V-shaped 
thickenings alternating with the stamens, but situated near the base of the 
tube; anthers linear-oblong, nearly or quite equaled by the filaments; styles 
slender, mostly longer than the ovary; capsule depressed-globose, mostly 2 
or 3-seeded.—Widely distributed in Cal., most frequent in S. Cal. on Eriogo- 
num and Adenostoma. Var. brachycalyx Yuncker. Flowers very small, 1 

line long or less; calyx very short, less than half the length of the broadly 
campanulate corolla-tube.—Solano Co. to Humboldt Co., on Eriogonum and 
Ceanothus. 

POLEMONIACEAE. Gilia Family 

Herbs, or a few species somewhat woody at base. Leaves alternate or 
opposite, entire, lobed or divided, or pinnately compound. Flowers complete, 
5-merous, either solitary, in loose clusters, capitate, racemose, corymbose or 
paniculate. Calyx persistent, regular or irregular. Corolla sympetalous, regu¬ 
lar, its lobes convolute in the bud. Stamens 5, inserted on corolla, alternate 
with its lobes, often unequal in length. Ovary superior, 3-celled; style 3-cleft 
or with 3 stigmas. Capsule loculicidally 3-valved.—Langloisia has an irregular 
corolla. Some species of Navarretia have a 1-celled capsule, a 4-valved cap¬ 
sule or a 4-merous corolla. The seed-coats sometimes emit spiricles or become 
mucilaginous when wetted. 

Plants with foliage leaves. 
Corolla regular. 

Calyx not ruptured by the growing capsule, growing as the capsule grows. 
Calyx wholly herbaceous, the sinuses not distended; leaves pinnately com¬ 

pound; ours perennials, one species annual.1. Polemonium. 
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Calyx with membranous intervals between the angles or ribs, the sinuses 
distended into a revolute lobe; leaves simple (entire, cleft or pin- 
natifid) ; annuals.2. Collomia. 

Calyx more or less distended by the capsule and usually ruptured by it; calyx 
scarious in the intervals between the ribs (except sometimes in no. 8). 

Corolla strictly salverform, the tube distinctly contracted at the throat; leaves 
opposite (sometimes alternate above), entire.3. Phlox. 

Corolla funnelform to salverform or campanulate, the throat open. 
Calyx-lobes unequal and pungent; leaves all alternate, rarely some lower 

opposite, the lobes commonly pungent or spinescent. 
Anthers oval; bracts green or chartaceous or coriaceous, hairy or 

glabrous; annuals, mostly of summer or late spring in 
dry ground.4. Navarretia. 

Anthers sagittate; bracts embedded in white wool and nearly con¬ 
cealed; perennials or annuals.5. Hugelia. 

Calyx-lobes equal, rarely pungent. 
Leaves, at least the upper, alternate, entire to cleft, pinnatifid or 

pinnately or bi-pinnately lobed, parted or divided; an¬ 
nuals (or, in ours, 2 species perennials), mostly of 
spring.6. Gilia. 

Leaves opposite and palmately parted, or sometimes simple and 
opposite. 

Slender annuals, mostly low hills or valleys, mostly of spring; 
calyx scarious in the intervals below the sinuses. . . 

7. Linanthus. 
Perennials, often woody-based with pungent leaves; mostly 

montane; calyx below sinuses scarious or not scar¬ 
ious .8. Leptodactylon. 

Corolla markedly 2-lipped or the 5 equal lobes somewhat obscurely disposed in 2-lipped 
fashion; low annuals, the leaves with long bristles; deserts. 

9. Langloisia. 
Plants without proper foliage leaves, the simple stem bearing persistent cotyledons and a 

whorl of involucral leaves connate at base; diminutive annuals. 
10. Gymnosteris. 

1. POLEMONIUM L. Jacob’s Ladder 

Herbs. Leaves alternate, pinnate, the leaflets sessile. Flowers showy, blue, 
pink or white, in racemes, cymes or panicles. Calyx herbaceous through¬ 
out, not scarious below the sinuses, more or less accrescent and loosely in¬ 
vesting the capsule. Corolla from tubular-funnelform to nearly rotate. Fila¬ 
ments equally inserted, more or less declined and hairy at base. Seeds few 
or several in each cell, becoming mucilaginous when moistened. (Greek name 
used by Dioscorides, from polemos, war, the application not obvious.) 

Key to the species by H. L. Mason 

Annuals; corolla equaling or shorter than the calyx; sepals spreading. . .1. P. micranthum. 
Perennials; corolla longer than the calyx; sepals erect. 

Flowers in a raceme or panicle; corolla-lobes equaling or longer than the tube; leaf¬ 
lets entire. 

Style longer than the corolla; corolla 4 to 7% lines long, blue; montane. 
Herbage glandular throughout; stems short, several from a caespitose base. 

2. P. pulcherrimurn. 
Herbage glabrous at the base, glandular in the inflorescence; stems tall, 

mostly solitary from a horizontal rootstock.3. P. occidentale. 
Style shorter than the corolla; corolla 8 to 10 lines long, pink; along coast. 

4. P. carneum. 
Flowers in capitate congested heads; corolla-lobes shorter than the tube; leaflets 

palmately cleft or divided 
Style equaling the calyx in length; stamens not exserted; var. eximium of. 

5. P. confertum. 
Style longer than the calyx; stamens exserted.6. P. chartaceum. 

1. P. micranthum Benth. Stems 1 to numerous from the base, commonly 
branched, erect or ascending, 4 to 8 in. high; herbage viscid-puberulent to 
glabrous; leaves about 1 to 2 in. long; leaflets 5 to 15, elliptic to linear or 
lanceolate, 1 to 2 lines long; flowers solitary, opposite the leaves, the in¬ 
florescence thus a loose false raceme; pedicels slender, 3 to 10 lines long; 
corolla white, subrotate, shorter than or not exceeding the calyx; calyx 2% 
to 3^ lines long, nearly twice as large in fruit and becoming chartaceous, 
the lobes tending to spread; style very short; cells of the ovary 2 or 3-ovuled. 
—Dry open ground, 2000 to 4500 ft.: Tehachapi Mts.; Siskiyou and Modoc 
Cos.; n. to Wash. 

2. P. pulcherrimum Hook. Stems few to many, erect or ascending, 3 to 10 
in. high, arising from the crown of a running rootstock; herbage viscid- 
pubescent or pilose; leaves basal and cauline, 1 to 6 in. long; leaflets 11 to 21 
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(the cauline with fewer leaflets), oblong or elliptic, 4 to 8 lines long; flowers 
in close racemose cymes; corolla pale blue or purple with a yellow or white 
throat, cleft to below the middle, 2y2 to 5 lines long, l1/^ to 2 times as long 
as the calyx; calyx little accrescent; stamens included, the filaments hairy 
at base; style slightly exserted; cells of the capsule 1 to 3-seeded.—Moist 
shaded places in the mts., often in pine woods, 6000 to 10,000 ft.: Fresno Co. 
to Siskiyou Co.; n. to Wash., e. to Rocky Mts. Yar. parvif6lium Nels. Leaves 
tending to be glabrous and firmer in texture, 1 to 2 in. long; leaflets ovate or 
oblong-ovate, 1 to 3 lines long; inflorescence looser.—High montane, 6000 to 
10,800 ft.: Mariposa Co. to Siskiyou and Trinity Cos. (P. parvifolium Nutt.) 

3. P. occidentale Greene. Stem erect, simple, solitary from a running root- 
stock, 1% to 3W ft. high; herbage glabrous below, glandular towards the 
inflorescence; leaves nearly all cauline, long-petioled, 3 to 10 in. long; leaf¬ 
lets 11 to 25, ovate-oblong or lanceolate, 5 to 15 lines long; flowers in a 
thyrsoid or corymbose cluster; corolla blue or purple, sub-campanulate, cleft 
to below the middle, 6 to 10 lines broad, about twice as long as the calyx, 
its tube white or yellowish, very hairy at insertion of stamens; calyx scarcely 
accrescent, remaining firm, becoming 4 lines long; cells of the capsule 6 to 
12-seeded; style much exceeding the corolla.—Wet ground in the mts., 4000 
to 10,500 ft.: San Bernardino Mts.; Sierra Nevada from Tulare Co. to Siski¬ 
you Co.; n. to Wash., e. to the Rocky Mts. (P. coeruleum Auth.) 

4. P. carneum Gray. Stem erect, ascending or climbing, solitary from a 
rootstock, 1 to 4 ft. high, usually widely branched above; herbage sub- 
glabrous or thinly pubescent; leaves all cauline, 3 to 8 in. long; leaflets 12 
to 19, ovate or oblong-lanceolate, thin, % to 1% in. long; flowers in loose 
terminal corymbose or subumbellate few-flowered clusters; calyx greatly 
accrescent in fruit, becoming chartaceous and 5 to 8 lines long; corolla pink 
to purple, broadly funnelform, cleft a little below middle, 7 to 12 lines long, 
2 to 3 times as long as the calyx; stamens included, the filaments hairy at 
base; style included; ovary-cells 3 or 4-ovuled; style included.—Moist shaded 
ground near the coast, 50 to 1500 (or 3000) ft., uncommon: San Mateo Co. 
to Del Norte Co., thence e. to western Siskiyou Co.; s. Ore. 

5. P. confertum Gray var. eximium Jepson n. comb. Stems several, tufted 
on the branched root-crown, simple, erect, 2 to 9 in. high, bearing 1 or 2 
reduced leaves and a dense capitate cluster of blue flowers; leaves in a 
dense basal tuft, glandular-viscid and musk-scented, linear in outline, 1 to 5 
in. long; leaflets numerous, usually approximate or imbricate, palmately 
divided into 2 to 5 segments; corolla salverform, the tube about twice as long 
as the calyx and much longer than the limb; cells of ovary with 3 to 5 ovules; 
style included.—Rocky ledges, 11,000 to 13,000 ft.: Sierra Nevada from 
Tulare Co. to Mariposa Co. (P. eximium Greene.) 

6. P. chartaceum Mason n. sp. Stems several, erect, from a tufted densely 
leafy base; herbage villous or somewhat glandular-pubescent; leaves 2 to 6 
in. long; petioles with a broad sheathing chartaceous base, not rigid in age; 
leaflets and corollas as in no. 5; calyx turbinate, the tube twice as long as 
the lobes, equaling the corolla-lobes; corolla deep blue, funnelform, 5 to 7% 
lines long, the tube twice as long as the lobes; stamens exserted, the fila¬ 
ments hairy at base; style equaling or much exceeding the corolla-lobes.-—- 
White Mts., e. Inyo Co. (White Mountain Peak, 14,230 ft., Jepson 7383, type). 

2. COLLOMIA Nutt. 

Herbs with alternate leaves. Flowers in ours in dense clusters with folia- 
ceous bracts. Calyx turbinate, in age obpyramidal or cup-shaped, its teeth 
or lobes equal, entire, erect, the sinuses in age distended into a recurved lobe. 
Corolla narrowly funnelform or salverform, salmon-yellow, reddish, purple, 
or white. Stamens unequal, unequally or equally inserted on the tube of the 
corolla, mostly straight. Cells 1 to 3-seeded; seed-coat often developing 
spiral threads when wet. Capsule oval to obovoid. (Greek kolla, glue, on ac¬ 
count of the mucilaginous seeds.) 

Annuals; seeds becoming mucilaginous when wetted. 
Leaves variously lobed, toothed or pinnately parted; capsule-valves campanulately 

recurved from apex on dehiscence.1. G. heterophylla. 
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Leaves entire; capsule-valves curved backward from each side on dehiscence. 
Stamens equally inserted in the corolla-throat but of unequal length. 

2. G. tinctoria. 
Stamens unequally inserted on the corolla-tube. 

Corolla 4 to 9 lines long, twice as long as calyx.3. C. linearis. 
Corolla 1 in. long, 3 to 4 times as long as calyx.4. G. grandijiora. 

Perennials; seeds not becoming mucilaginous when wetted. 
Plants tall, erect; corolla yellow, 1 to 1% in. long.5. G. rawsoniana. 
Plants low, ascending from deep underground stems; corolla blue, 7 to 8 lines long. . 

6. G. larsenii. 

1. C. lieterophylla Hook. Stem diffusely branching from the base, 3 to 11 
(or 20) in. high; herbage more or less glandular or viscid-pubescent; leaves 
pinnately cleft or pinnately divided, the segments laciniately cleft, varying 
greatly in shape and size (1 to 7 lines long), the petioles % to as long as 
the blade; upper leaves, or sometimes all, ovate or oblong, incised, few¬ 
toothed or even entire, 5 to 11 lines long; flowers in small bracted clusters 
at the ends of the branches; calyx % as long as corolla; corolla red-purple, 
tubular-funnelform, 4 to 6 lines long, the lobes % to 1 line long; capsule 
ellipsoid, seeds 2 or 3 in each cell.—Shady places in the foothills, 500 to 
2000 ft.: San Bernardino foothills; . Coast Ranges from Santa Cruz Co. to 
Siskiyou Co.; Sierra Nevada from Tulare Co. to Shasta Co.; n. to B. C. 
Mar.-Apr. 

2. C. tinctoria Kell. Stem diffusely branched, or sometimes simple, 3 to 6 
in. high; herbage glandular-villous; leaves linear or lanceolate, entire, % to 
1% in. long; flowers in capitate clusters at the ends of the branches or 
solitary or in 2s or 3s in the leaf axils; calyx in age campanulate; corolla 
yellow, slender-funnelform, the tube almost filiform, 4% to 5 lines long, 
iy2 to 2 times as long as the calyx; stamens equally, rarely slightly un¬ 
equally, inserted on the corolla, unequal in length, the longer exserted; style 
equaling the corolla-tube; cells of the capsule one-seeded.—Montane, 1000 
to 6500 ft.: Sierra Nevada from Nevada Co. to Plumas and Lassen Cos.; 
North Coast Ranges from Lake Co. to Siskiyou Co.; n. to eastern Ore. June- 
July. (Gilia aristella Gray.) 

3. C. linearis Nutt. Stem simple and erect, branched from the base and 
diffuse, 4 to 11 (or 15) in. high; 
herbage puberulent, often glandular; 
leaves linear to linear-lanceolate, 
entire, % to 2 in. long; flowers in a 
terminal capitate cluster, or some in 
lateral 1 to few-flowered clusters; 
corolla red-purple or pink, slender- 
funnelform, minutely puberulent, 4 
to 5 or 9 lines long, 1 y2 to 2 times 
as long as the calyx; stamens un¬ 
equally inserted, included in the 
corolla-tube; style included; cells of 
the capsule 1-seeded.—Dry flats and 
slopes in the mts., 1000 to 8500 ft.: 
San Bernardino Mts.; Sierra Nevada 
from Tulare Co. to Modoc Co.; then 
w. to Humboldt Co.; n. to B. C. and 
Man., e. to Col. 

4. C. grandiflora Dougl. Fig. 766. 
Stem erect, simple (or rarely 
branched), % to 3 ft. high; leaves 
linear or oblong-lanceolate, entire, 
sessile, 1 to 3 in. long; flowers 
crowded in head-like clusters at the 
ends of the stems and leafy-bracted, 
or some often borne below, either 
singly in the axils or in small clusters 
on short branclilets; calyx-tube ob- 
conical; corolla pale salmon-color, 
narrowly funnelform, 10 to 12 lines 
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long, its tube thrice as long as the calyx, its lobes broadly oblong.—Openly 
wooded or open slopes, 1000 to 8000 ft.: Palomar Mt.; San Jacinto Mts.; 
San Bernardino Mts.; Coast Ranges; Sierra Nevada; n. to B. C. and Ida.; 
e. to Nev. July. 

5. C. rawsoniana Greene. Stem simple or with a few short branches 
above, very leafy, 1 to 2 ft. high, arising from a slender horizontal root- 
stock; leaves all cauline, ovate to oblong-lanceolate, coarsely and incisely 
serrate or entire towards the base, rather thin, viscid-pubescent, 1% to 4 in. 
long, tapering below to a petiole 2 to 10 lines long; flowers in terminal 
clusters; calyx 4 to 4% lines long, its lobes narrowly lanceolate, longer than 
the tube; corolla orange, turning pinkish on drying, narrowly funnelform, 
1 to iy± in. long, 4 times as long as the calyx; filaments exserted and evi¬ 
dently declined, inserted equally on the corolla; seeds not becoming mucilag¬ 
inous, one in each cell.—Montane, 3000 to 5000 ft., Northfork, Madera Co.; 
extremely local. 

6. C. larsenii (Gray) Payson. Stem simple or branched from base, 1 to 6 
in. high, arising from a slender rootstock; leaves all cauline, crowded above, 
orbicular or ovate, entire or deeply parted, thickish, viscid-puberulent, 10 to 
15 lines long, petioled; flowers in a loose terminal cluster; corolla blue or 
violet, narrowly funnelform, 7 to 8 lines long, about 2 times as long as the 
calyx; stamens unequal, equally inserted on the corolla, the longer equaling 
the corolla; style equaling corolla; cells of the ovary one-ovuled.—Loose 
rocks: Lassen Peak (rare in Cal.); n. to Wash. (Gilia larsenii Gray.) 

3. PHLOX L. 

Low herbs, or sometimes slightly woody at base. Leaves opposite, entire. 
Flowers in cymes, blue to lavender, pink, red or white. Calyx narrow, 
scarious between the lobes. Corolla strictly salverform, the lobes entire or 
bifid, the tube slender, the throat constricted. Stamens very short, un¬ 
equally inserted, included. Ovules 1 or few in each cell of the ovary. Cap¬ 
sule finally rupturing the persistent calyx. Seed-coats not changed when 
wetted. (Greek phlox, flame, the ancient name for Lychnis, transferred by 
Linnaeus to these plants.) 

Key to the species by H. L. Mason 

Perennial; corolla-limb 4 to 10 lines broad. 
Leaves narrowly linear to linear-lanceolate; corolla-tube glabrous outside. 

Style longer than calyx, equaling corolla-tube. 
Corolla-tube 3 to 4 times longer than calyx.1. P. superba. 
Corolla-tube 1 to 2 times as long as calyx.2. P. dolichantha. 

Style equaling or shorter than calyx, about V2 as long as corolla-tube. 
Flowers sessile or nearly so; style about equaling calyx.3. P. douglasii. 
Flowers pediceled; style much shorter than calyx. 

Style longer than stigma; petals entire; pedicels shorter than calyx. . . 
4. P. hirsuta. 

Style shorter than stigma; petals notched; pedicels equaling or longer 
than calyx.5. P. speciosa. 

Leaves ovate or elliptic; corolla-tube minutely glandular-puberulent. .6. P. adsurgens. 
Annual; corolla-limb 1 to 1 *4 lines broad.7. P. gracilis. 

1. P. superba Brand. Stems erect or ascending, 5 to 10 in. high; herbage 
thinly puberulent or glabrate, the inflorescence glandular-pubescent; leaves 
linear-lanceolate to lanceolate, % to 1% in. long; flowers solitary in the 
uppermost axils, the pedicels as long as the calyx; calyx % to % as long 
as the corolla, the lobes equaling or shorter than the calyx-tube; corolla 
whitish or rose-purple, glabrous, 1% to 2% in. long, 3 to 4 times longer than 
the calyx, its lobes obovate; stamens unequally inserted, the upper pair 
somewhat exserted; style equaling the corolla-tube or slightly exceeding it. 
—Montane, 4000 to 6000 ft.: San Bernardino Mts.; ne. to southern Nev. 
(P. bernardina M. & J.) 

2. P. dolichantha Gray. Stems several, erect from a woody base, 3 to 10 
in. high; herbage canescent; leaves linear or linear-lanceolate, thick, % to 
1% in. long; flowers in a terminal corymbose cyme; calyx 4 to 4% lines 
long, the lobes broadly subulate, % as long as tube, the sinuses broadly 
replicate; corolla pink-red, its tube 7 lines long with a hairy ring at base 
inside, its lobes broadly obovate, emarginate or retuse, about half as long 
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as the tube; stamens unequal, the upper slightly exserted; style longer than 
calyx, nearly as long as corolla-tube; ovary-cells 1-ovuled.—Desert mesas, 
4000 ft.: e. Mohave Desert (New York Mts.); Lassen and Modoc Cos.; n. to 
Wash., e. to Utah and N. Mex. (P. stansburyi Hel.) 

3. P. douglasii Hook. Eoot-crown divided into several or many prostrate 
branches, the ultimate branchlets ascending or erect, forming a low or tufted 
mat 3 to 10 in. broad; herbage subglabrous or scantily puberulent; leaves 
linear, 3 to 5 lines long with similar leaves fascicled in the axils; flowers 
solitary in the upper axils, sessile or subsessile; calyx 4 to 5 lines long, the 
acerose teeth equaling or shorter than the puberulent tube; corolla white, 
whitish-lavender or lilac, 7 to 11 lines long, its lobes obovate, % length of 
tube; stamens unequal, included, the filaments shorter than the anthers; 
style shorter than calyx.—Rocky ledges or granite-sand slopes, montane, 4700 
to 10,300 ft.: Mt. Pinos; Sierra Nevada from Fresno Co. to Modoc Co.; n. 
to Wash., e. to Nev. Var. caespitOsa Mason n. comb. Plants very closely and 
densely caespitose, the branchlets not over % to 1 in. high; leaves closely 
imbricate, the edges revolute.—Alpine summits, 10,000 to 12,500 ft.: White 
Mts.; Parker Pass; Mono Pass; Mt. Dana; n. to Wash., e. to Rocky Mts. 
(P. caespitosa Nutt.) Var. Austromontana Jepson & Mason n. comb. Leaves 
long (8 to 12 lines), the edges usually not recurved; calyx plicate in the 
sinuses.—Mts. of S. Cal.: San Gabriel, San Bernardino, San Jacinto and 
Cuyamaca mountains. (P. austromontana Cov.). Var. canescens Mason n. 
comb. Herbage densely white-floccose.—Modoc Co.; e. to Rocky Mts. (P. 
canescens T. & G.) 

4. P. hirsuta E. Nels. Stems many, erect, from the branched root-crowns, 
1 y2 to 2 in. high; herbage glandular-pilose; leaves ovate to oblong, acute, 
3 to 6 lines long; calyx-lobes subulate, somewhat spreading, about as long 
as the tube, about equaling the corolla-tube; corolla white or pinkish, its 
tube 6 lines long, its lobes about half as long; stamens unequally inserted, 
included; style shorter than calyx.—Dry hills, 4000 ft., rare: Siskiyou Co. 

5. P. speciosa Pursh. Stems several, erect or ascending from a branched 
woody root-crown, 4 to 20 in. high; 
herbage puberulent or the leaves 
sometimes glabrous on one or both 
sides; leaves linear or lanceolate to 
ovate, % to IJ2 in. long; flowers in 
a terminal umbellate cyme; calyx 
puberulent, % to % as long as 
corolla-tube, its lobes short-subulate, 
Y2 as long as its own tube; corolla 
red to lavender, its tube 6 to 7 lines 
long, the lobes obcordate, % to % 
as long; stamens unequal and un¬ 
equally inserted, included; style 
shorter than calyx.—Hill slopes, 1500 
to 5000 ft.: Sierra Nevada from 
Fresno Co. to Tuolumne Co.; ne. 
Mendocino Co. to Siskiyou Co.; 
Modoc Co.; n. to Wash, and Ida. 
(P. occidentalis Dur.) 

6. P. adsurgens Torr. Stems dif¬ 
fuse or ascending, simple or spar¬ 
ingly branched, 4 to 10 in. long; 
arising from slender creeping root¬ 
stocks; herbage glabrous, the inflor¬ 
escence glandular-puberulent; leaves 
elliptic to ovate, 6 to 14 lines long; 
flowers in terminal few-flowered 
cymes; pedicels mostly longer than 
calyx; calyx glandular-pubescent, its 
lobes subulate, spreading or recurved, 
longer than the tube; corolla pink- 

767. Phlox gracilis Greene; a, habit x y2 : 
b, flower x 2; c, long. sect, of corolla x 2 

d, capsule x 2. 
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ish-wliite, minutely glandular, 1 in. long, its lobes entire, about half as long 
as the tube; stamens very unequal, the 2 upper ones often exserted; style 
equaling or longer than the corolla-tube; ovary-cells 1-ovuled.—Montane, 
4000 to 6000 ft.: Mendocino Co. to w. Siskiyou Co.; n. to Ore. 

7. P. gracilis (Hook.) Greene. Fig. 767. Stem simple or branched, 3 to 8 
in. high; herbage pilose-pubescent, the hairs often gland-tipped; leaves 
oblong to linear or lanceolate, % to 1% in. long, sessile or the lowest 
shortly petioled; flowers in terminal cymes; calyx cylindrical, much distended 
in fruit by the globose capsule, the short teeth accrescent; corolla salverform, 
purple or white, 3% to 5 lines long, little surpassing the calyx, the tube 
often yellow; corolla-limb 1 to 1% lines broad, its lobes roundish, emarginate; 
stamens unequally inserted; seeds 1 in each cell, with a rather broad thin 
margin. — Open hills, 300 to 8600 ft., almost throughout Cal. Mar.-Apr. 
(Gilia gracilis Hook. Collomia gracilis Dougl.) 

4. NAVARRETIA R. & P. 

Small annuals with mostly rigid stems. Leaves alternate, pinnate or pin- 
natifid or the lowest sometimes entire or subentire, the segments mostly 
rigid, subulate, cuspidate or spinose. Calyx not accrescent, its teeth or lobes 
mostly unequal, toothed or cleft, or entire, its tube scarious between the 
5 angles or ribs. Corolla tubular-funnelform or salverform, blue, white or 
yellow. Capsule 3-celled and 3-valved, or in some species 1-celled and 4- 
valved. (Fr. Ferd. Navarrete, a Spanish physician.) 

A. Heads with the bracts and calyces densely white-woolly.1. N. abramsii. 

B. Heads with the bracts and calyx-teeth pubescent to glabrous, commonly 
VERY SPINESCENT. 

1. Capsule not regularly dehiscent, the walls thin and transparent and closely covering the 
seeds which are agglutinated into a mass; flowers white (sometimes pale blue in no. 2). 

Stems erect or spreading. 
Leaves bipinnatifid; bracts densely white-tomentose.2. N. intertexta. 
Leaves once pinnatifid; sinuses of the calyx white-hairy.3. N. leucocephala. 

Primary flower-cluster seated on the ground, the branches radiating from beneath it and 
prostrate ; calyx-segments trifid.4. N. prostrata. 

2. Capsule regularly dehiscent by valves and releasing the seeds which are free from 
each other. 

Leaves (or some of them) pinnately parted with the divisions incised or parted. 
Stamens exserted; capsule 1-celled. 

Leaves with soft lobes; capsule 2-seeded. 
Corolla creamy-white; flowers 4-merous.5. N. cotulaefolia. 
Corolla yellow; flowers 5-merous.6. N. nigellaeformis. 

Leaves with firm, rigid or pungent lobes. 
Terminal leaflet spatulate- or lanceolate-dilated. 

Calyx-lobes or some of them toothed; corolla blue; common. 
7. N. pubescens. 

Calyx-lobes commonly all entire; corolla blue or purple. 
Capsule rounded at apex; s. of San Francisco Bay. 

Calyx-lobes merely cuspidate, sub-glabrous; capsule dehiscent 
from the apex.8. N. setiloba. 

Calyx-lobes subulate, pungent, crisp-villous; capsule dehiscent 
from the base.9. N. jaredii. 

Capsule obscurely 4-lobed at apex; diffusely branched; n. of San 
Francisco Bay.10. N. mitracarpa. 

Terminal leaflet acicular-acerose; corolla yellow; low plant with much-con¬ 
gested heads; Sierra Nevada.11. N. breweri. 

Stamens not exserted; corolla blue or white. 
Seeds 8 to 12 in each cell; herbage strongly mephitic-scented. . .12. N. squarrosa. 
Seeds 4 in each cell; herbage honey-scented.13. N. mellita. 

Leaves merely pinnatifid or incised or pinnate, or some of them entire. 
Small plants, 2 to 3 (or 8) in. high; stems slender; leaves filiform, entire or with 1 or 

2 (or 3) pairs of short filiform lobes mostly near the base; bracts dilated, 
palmately cleft into 3 to 5 unequal subulate entire lobes. 

Plants erect, the heads mostly on slender branches prolifierous from beneath the 
terminal head of the main stem.14. N. prolifera. 

Plants diffusely branched, mostly broader than high; branches filiform, mostly 
proliferoiis. 

Stamens exserted from corolla.. ..15. N. filicaulis. 
Stamens included in corolla. 

Calyx-lobes white-villous; middle altitudes, Sierra Nevada. 
16. N. divaricata. 

Calyx-sinuses densely short-hairy, otherwise subglabrous; Lassen and 
Modoc Cos.17. N. minima. 
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Small or large plants, 2 to 15 in. high; leaves, or some of them, commonly with the 
rachis relatively broad ( Y2 to 1 or 3 lines wide) ; bracts laciniately cleft or 
coarsely toothed. 

Capsule several-seeded. 
Stems slender; erect plants; bracts mostly ovate, laciniate towards the base. 

18. N. heterodoxa. 
Stems stoutish; mostly spreading plants, very coarse and spiny; bracts 

spiny-pinnatifid.19. N. atractyloides. 
Capsule with 1-seeded cells; corolla 6 to 7 lines long; bracts, especially the inner, 

dilated, palmately cleft into lanceolate often toothed segments. 
20. N. viscidula. 

1. N. abramsii Elmer. Stem freely branching from and above the base, 
2 to 5% in. high; herbage lanate, soon glabrate, the heads persistently white- 

woolly; leaves % to l1/^ in. long, pin- 
nately divided with 1 or 2 pairs of 
filiform segments, or entire and fili¬ 
form; bracts with linear-filiform or 
subulate divisions; flowers in heads, 
the heads terminal on the branches, 
about 5 to 7 lines broad; calyx with 
lanceolate-subulate lobes % as long 
as the very scarious tube; corolla 
tubular-funnelform, pale blue, 2% 
lines long, its lobes narrow, about % 
as long as the tube; capsule 3-seeded, 
the seeds mucilaginous under water. 
—Very rare: Santa Cruz Mts. (Black 
Mt.); perhaps also Lake Co. 

2. N. intertexta (Benth.) Hook. 
Fig. 768. Stem erect, simple or often 
branching from the base, 2 to 7 in. 
high; herbage white-puberulent but 
not glandular; leaves 4 to 12 lines 
long, bipinnatifid, the narrowly 
linear or subulate segments spines- 
c e n t-t i p p e d ; bracts pinnatifid, 
strongly dilated at base, body of 
bracts and exterior of calyx-tube 
densely white-villous or woolly- 
tomentose; calyx-lobes with a tuft 
of hairs on the base inside, otherwise 
glabrous; calyx % as long as corolla; 
corolla white or lavender, slender- 
funnelform, 4% lines long.—Depres¬ 

sions in the valleys and hills, 50 to 4000 ft.: Great Valley; Coast Ranges; 
Sierra Nevada foothills; e. side Sierra Nevada; s. to San Diego Co.; n. to 
Wash, and Mont. May-June. (Gilia intertexta Steud.) 

768. Navarretia intertexta Hook, 
branch x 1; b, bract x 2% ; c, fl. 

3. N. leucocephala Benth. Fig. 769. Stems simple or branching from the 
base, 3 to 5 in. high; herbage whitish-puberulent; leaves % to 2 in. long, 
pinnately parted, the divisions filiform, mostly remote, entire or sparingly 
toothed, the rachis broad and often prolonged into an elongated terminal 
entire division; calyx glabrous but with a tuft of hairs at each sinus, the 
teeth mostly entire and nearly equal, equaling the corolla; corolla clear 
white, 2 to 4 lines long.—Low places in fields and beds of pools where water 
has stood in winter or early spring, often forming dense colonies, 100 to 
1500 ft.: Sierra Nevada foothills; Great Valley; Sonoma and Lake Cos. to 
Mendocino Co.; n. to southern Ore. 

4. N. prostrata (Gray) Greene. Plants prostrate; primary flower-cluster or 
head sessile at the ground, the branches radiating from beneath it, simple 
or once forked, terminating in the head-like clusters, 1 to 2% in. long; 
herbage glabrous; bracts and calyces white-puberulent; leaves pinnatifid, % 
to 2 in. long, the rachis broad and elongated, the segments remote; heads 
dense, surrounded by foliaceous bracts 1 to 1% in', long; inner bracts trifid 
at apex, chartaceous below, not exceeding the corolla; calyx with unequal 
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teeth, the 2 longer tri-dentate; corolla 
white, 3% lines long; calyx-teeth in 
fruit contracted over the 2-celled cap¬ 
sule; seeds 9 to 11, small.—Plains and 
valleys, 50 to 1500 ft.: Sacramento and 
San Joaquin valleys s. to coastal S. Cal. 
May. (Gilia prostrata Gray.) 

5. N. cotulaefolia (Benth.) H. & A. 
Stem erect, corymbosely branching from 
above base, 4 to 13 in. high; herbage 
finely pubescent; leaves % to 2 in. long, 
bipinnatifid, the segments linear, soft, 
barely cuspidate; bracts and calyx 
white-hairy, glabrous at the base; flow¬ 
ers commonly 4-merous; calyx-lobes 
varying from nearly equal and entire to 
unequal, with the longer variously 
toothed; corolla creamy or dull white, 
3 to 5 lines long, somewhat exceeding 
the calyx; capsule 1-celled, 4-valved, 
dehiscing from the base, 2-seeded; 
embryo with entire cotyledons.—Valley 
fields, 20 to 1500 ft.: Coast Ranges from 
San Benito Co. to Mendocino Co.; 
Sacramento Valley and foothills w.; n. 
Sierra Nevada foothills; n. to Siskiyou 
Co. and Ore. (Gilia cotulaefolia Steud.) 

6. N. nigellaeformis Greene. Very 
close to no. 5 but flowering later when 
growing with it; bracts multifid; calyx- 
teeth pinnatifid; corolla yellow, 8 lines long.—Low places in valleys: Sacra¬ 
mento and San Joaquin valleys; Coast Ranges. 

7. N. pubescens (Benth.) H. & A. Stem erect, usually branching above, 
8 to 18 in. high; herbage puberulent; leaves pinnately divided with the 
divisions laciniately lobed, % to 1% in. long; terminal portion of the leaf 
less deeply divided or merely laciniate-toothed, so that the rachis appears 
as if spatulate-dilated; lower portion of bracts and middle portion of calyces 
white-hairy, sometimes merely puberulent; 3 calyx-teeth small and entire, 
2 longer and toothed, or all pinnately toothed; corolla deep blue, 7 to 8 lines 
long, 1*4 times as long as the calyx, the throat funnelform; stamens ex- 
serted; capsule 1-celled, 4-valved as in G. cotulaefolia; cotyledons of the 
embryo parted into 3 lobes, the divisions so deep as to give the appearance 
of 6 cotyledons.—Low hills and valleys, 10 to 1500 ft.: Coast Ranges; Great 
Valley; Sierra Nevada foothills. Var. tagetina Jepson n. comb. Bracts 
finely bipinnatifid, these and the calyces merely pubescent.—Great Valley 
and foothills of neighboring ranges. (N. tagetina Greene.) 

8. N. setiloba Cov. Stem erect, branching from near the base or sub¬ 
simple, 4 to 6 in. high; herbage minutely puberulent; leaves with ovate- 
lanceolate terminal lobe, the* rachis bearing small bipinnatifid pinnae with 
acicular segments; terminal lobe 4 to 8 lines long, its margin irregularly 
and finely laciniate; bracts with lanceolate terminal lobe and subregular 
acerose-toothed margin, the rachis bearing on and above the dilated base 2- 
forked acerose segments; calyx mostly equaling the corolla; corolla blue, 4 to 
5 lines long; capsule 1-seeded.—Walker Basin to Tehachapi Mts. 

9. N. jaredii Eastw. Stem with many branches from or near the base, 
slender, 2 to 10 in. high; herbage puberulent; lower leaves simply pinnate, 
1% to 1 in. long, the segments acerose, cuspidate, % to 1% lines long, regular, 
that is remotely pectinate; bracts pinnatifid; calyx about % as long as 
corolla, the larger lobes toothed; corolla 5 lines long, the tube filiform, the 
throat ample and limb 2 to 2*4 lines broad; capsule 1-celled, 1-seeded.—Dry 
hills, 800 to 1500 ft.: Monterey and San Luis Obispo Cos. 

769. Navarretia leucocephala Benth.; 
a, habit x y2 ; b, fl. x 2% ; c, bract 

x 2 y2. 



790 POLEMONIACEAE 

10. N. mitracarpa Greene. Stem branching at or above the base, 4 to 6 
in. high, the branches ascending, slender; herbage minutely puberulent; 
leaves pinnate, 4 to 7 lines long, the divisions filiform, cuspidate, % to 2 
lines long; upper leaves and bracts bipinnatifid into subulate segments; 
2 calyx-teeth entire, the 3 longer toothed; corolla purple, 3 to 4 lines long, 
equaled by the longer calyx-teeth; stamens exserted; capsule 1-celled, 1- 
seeded, acutish at base, 4-valvate from base, the rounded summit obscurely 
4-angled.—Dry hills, 1500 to 2500 ft.: Lake and Colusa Cos. 

11. N. breweri (Gray) Greene. Stem shortly branched, the branches end¬ 
ing in capitate clusters, thus forming a usually dense or congested plant 1 to 
3% in. high and commonly as broad; leaves pinnate with the lobes tripartite 
into acieular-subulate divisions, 4 to 6 or 9 lines long, the bracts with similar 
divisions; calyx-teeth acieular-subulate, twice as long as the tube, exceeding 
the corolla; corolla yellow; stamens exserted; ovary-cells 1 or 2-ovuled.— 
Montane valleys or flats, 4000 to 8000 ft.; easterly summits or easterly slopes 
of the Sierra Nevada from Amador Co. to Nevada Co.; n. to Modoc Co. 

12. N. squarrosa (Esch.) H. & A. Skunkweed. Stem erect, branching at 
or above the base, 8 to 16 in. high; herbage pubescent and noxiously gland¬ 
ular; leaves % to l1^ in. long, once or twice pinnatifid, the segments lance¬ 
olate and often crowded; calyx 6 lines long, very scarious below, the teeth 
lanceolate and pungent; corolla blue, sometimes very pale, 5 to 6 lines long, 
its tube little or scarcely at all exceeding the teeth; stamens included; 
seeds many, small.—Valley levels and low hills, 50 to 2300 ft., common: 
Monterey Co. to Alameda, Napa, Lake and Humboldt Cos.; n. to B. C. 

13. N. mellita Greene. Stem slender, diffusely branching from the base or 
sometimes subsimple and erect, often reddish, 3 to 6 (or 13) in. high; herbage 
glandular-villous; leaves % to 1% in. long, pinnately parted into linear-subulate 
entire or toothed segments; bracts dilated and laciniately toothed or cleft into 
narrow divisions, or the middle division ovate, abruptly cuspidate and often 
entire; heads small, 4 to 6 (or 10) lines broad; calyx equaling the corolla; 
corolla very slender-funnelform, very pale blue or white, 3 to 6 lines long; 
stamens not exserted.—Hill slopes, 200 to 1500 ft.: w. Lake Co.; Mendocino, 
Napa and w. Solano Cos. to Santa Clara Co. July. 

14. N. prolifera Greene. Main stem erect, simple, 1 to 3 in. high, bearing 
a single terminal head, with 2 to several branches proliferous from beneath 
the primary head, these branches slender or filiform, naked, 1 to 3 in. long, 
each bearing a single head; herbage glabrous, the bracts white-tomentulose; 
leaves 5 to 11 lines long, filiform and entire, or with 1, 2, or 3 remote pairs 
of short filiform lobes % to 1 line long; bracts palmately 5-cleft, the un¬ 
divided portion white-chartaceous; calyx about % as long as corolla, its 
teeth subulate, nearly twice as long as cliartaceous tube, somewhat tomentu- 
lose; corolla purple or yellow, 2 to 5 lines long.—Chaparral slopes, 2000 to 
4000 ft.: Sierra Nevada from Eldorado Co. to Tulare Co. 

15. N. filicaulis (Torr.) Greene. Stems 1 to several from the base, very 
slender or wiry, 2 to 8 in. high; herbage minutely glandular-puberulent; 
leaves filiform, entire, % to 1% in. long, or pinnate with 1 or 2 pairs of short- 
filiform lobes near the base or at the middle; flowers in small heads, the 
heads 1% to 2% lines broad, on peduncles 3 to 10 lines long; bracts with 
subulate-spinose tips exceeding the flowers; calyx 1% lines long, the teeth 
very unequal, 2 very small; corolla dark purple, 2% lines long; stamens and 
style exserted, 1% times as long as corolla; capsule thin-walled, 1-celled (or 
imperfectly 2-celled), 4 to 8-seeded.—Dry hills, 500 to 2000 ft.: Sierra Nevada 
foothills from Butte Co. to Mariposa Co. 

16. N. divaricata (Torr.) Greene. Main stem short, % to % in. high, 
terminated by a head of flowers and bearing 2 to several ascending or 
spreading very slender branches, each terminated by a head usually with 
2 to 4 branches proliferous from beneath each secondary head, these latter 
branches ending in a head or cluster of heads, the plants 1% to 3% in. 
high, usually broader than high; body of heads 3 to 5 lines broad; herbage 
villous or glabrate; bracts white-pubescent at base, palmately cleft into 
3 to 5 acerose divisions equaling or exceeding the flowers; leaves filiform 
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or acicular, 4 to 9 lines long, simple or with 2 pairs of short-acicular teeth 
near the base; calyx 2 to 2y2 lines long, exceeding or at least equaling the 
corolla, rarely a little shorter, its lobes very unequal, acerose, entire, cob¬ 
webby; corolla minute, pinkish or purplish; capsule cells 3 to 6-seeded.— 
Sandy flats and borders of meadows or dry openly forested slopes and ridges, 
abundant, often forming dense colonies: Sierra Nevada, 3500 to 8200 ft., 
from Kern Co. to Nevada Co. and n. to Siskiyou and Modoc Cos.; White 
Mts.j Coast Eanges, 2500 to 5000 ft., from Lake Co. to Mendocino Co.; 
n. to southern Ore. 

17. N. minima Nutt. Stem branched from the base, 1 to 2in. high; 
herbage scantily puberulent or subglabrous; leaves pinnate, 3 to 5 lines long, 
the segments linear or subulate; bracts similar to the leaves; calyx-lobes 
1y2 times as long as the tube, the scarious intervals between the ribs very 
broad, the sinuses densely short-hairy; corolla white, 2^4 to 3 lines long, 
shorter than the calyx.—Overflowed places or margins of ponds, 4000 to 6000 
ft.: Lassen Co. to Modoc Co.; n. to Ore., e. to Col. July-Aug. 

18. N. heterodoxa (Gray) Greene. Stem very slender, erect, branching, 
rarely simple, 4 to 11 in. high; herbage slightly glandular-puberulent; 
internodes long; leaves % to 1% in. long, the lower ones with narrowly 
linear rachis and many pinnate short-subulate segments, the uppermost 
lanceolate and entire except at the laciniately toothed base; bracts lance¬ 
olate to broadly ovate, laciniate-toothed towards the base; calyx-segments 
entire, nearly equal; corolla blue, 5 lines long, with exserted declined 
stamens; capsule 8 to 14-seeded, the seeds small.—Dry hills, 500 to 1500 ft.: 
Napa and Sonoma Cos. to Santa Clara Co. June. (N. parvula Greene. N. 
rosulata Brand.) 

19. N. atractyloides (Benth.) H. & A. Stems freely branched, stoutish, 
the branches short and spreading or procumbent, 2 to 8 in. high; herbage 
somewhat purplish and villous-pubescent; leaves rigidly coriaceous, oblong- 
lanceolate to ovate, % to 1% in. long, the rachis or main body (1 or) 2 to 4 
lines broad, the margin armed with subulate or aristate teeth; bracts similar 
to the leaves, very coriaceous and spiny; calyx-segments moderately or very 
unequal, ovate to lanceolate, entire, setaceous at apex; corolla narrowly 
funnelform, purple, 7 to 9 lines long; 
stamens included; seeds about 10 in 
each cell.—Dry hills, 500 to 1500 ft.: 
Humboldt Co., w. Colusa Co. and 
Lake Co. to coastal S. Cal. July. 
Habit suggesting certain species of 
Chorizanthe. (N. macrantha Brand.) 
Yar. foliacea Jepson n. comb. Leaves 
with broad (2 to 3% lines) rachis, 
less coriaceous, the lobes or teeth 
less spinose; corolla white. — Mon¬ 
terey Co. to San Diego Co. (N. 
foliacea Greene.) Yar. flAvida Jep¬ 
son n. var. Similar to var. foliacea; 
corolla yellow with purple markings. 
—San Gabriel Mts. (North Fork San 
Gabriel River, 1500 ft., F. W. Peirson, 
type). Yar. hamata Jepson n. comb. 
Steins sometimes slender; rachis of 
leaves % to 3 lines broad; 3 terminal 
spines of leaves and bracts conspicu¬ 
ously divaricate or hooked. — Open 
ground or open woods, near the coast, 
Monterey Co. to San Diego Co. (N. 
hamata Greene.) 

20. N. viscidula Benth. Fig. 770. 
Stem erect, subdivaricately or some- 

what proliferously branched, some- 770 NaTarretia „isci(luia Benth.; a, habit 
times spreading or subprostrate, x l; b, bract x 2; c, long. sect, of fl. x 2. 
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sometimes dwarfish and simple, 1% to 7 in. high; herbage viscid-pubescent; 
leaves *4 to 2% in. long, narrow, the lower with slender rachis and remote 
filiform lobes, the upper with broad rachis and remote short-subulate lobes; 
bracts little dilated, palmately parted, the lobes incisely toothed, or ovate 
with 1 or 2 laciniate teeth on each side; corolla rather large, blue-purple, 
5 to 7 lines long, 1% times as long as the calyx, the limb 2 lines broad, its 
lobes elliptic; stamens exserted; ovules 1 to 4 in each cell.—Valleys, plains 
and low hills, sandy soil, rocky slopes, or sun-baked clays, 100 to 1500 ft.: 
Coast Ranges (back from the coast) from Contra Costa Co. to Mendocino 
Co.; Great Valley; Sierra Nevada foothills from Butte Co. to Tulare Co. 
(Gilia viscidula H. & A.) Var. purpurea Jepson n. comb. Bracts rather 
densely villous at base.—Amador and Calaveras Cos. (N. purpurea Greene.) 

5. HUGELIA Benth. 

Herbs lanate when young, not at all glandular. Leaves or their simple 
divisions linear or filiform and rigid. Flowers crowded into capitate leafy- 
bracted clusters. Bracts 3 to 5-cleft, these and the calyces densely woolly- 
matted. Calyx-lobes subulate, pungent. Corolla salverform. Stamens ex¬ 
serted; anthers deeply sagittate. Capsule many-seeded. Seed-coats changing 
under water. (Baron Charles de Hugel of Vienna.) Welwitschia. 

Woody-based perennial; corolla-tube 2 to 3 times longer than the calyx. . . .1. H. densifolia. 
Annual or biennial; corolla-tube scarcely or but little longer than the calyx. 

Corolla regular. 
Cordlla-lobes *4 to % as long as tube, the limb blue.2. H. filifolia. 
Corolla-lobes scarcely or but little longer than the tube. 

Corolla yellow.3. H. lutea. 
Corolla blue. 

Leaves 1 to 3-parted.4. iff. virgata 
Leaves 3 to 7-parted.5. H. brauntonii 

Corolla-lobes arranged in 2 lips, the limb lavender.6. H. eremica. 

1. H. densifolia Benth. Stems many from a tufted woody base, erect, 
simple or branched above, 5 to 14 in. (or 2 ft.) high; herbage lanate-tomen- 
tose when young, glabrate in age; leaves % to 21/4 in. long, narrowly linear 
and entire or with 1 to 3 pairs of short-subulate spinulose lobes at the 
middle or toward the base; flower-clusters terminal, dense, the foliaceous 
bracts and the calyces implexed-woolly; corolla deep blue, 5 to 8 lines long, 
its tube little longer than the longest calyx-lobe, its own lobes oblong, about 
2 lines long.—Dry or chaparral slopes, 1000 to 6000 ft.: San Diego Co. to 
the San Bernardino and San Gabriel mountains and n. to Santa Clara Co.; 
Tehachapi Mts.; s. Sierra Nevada in Kern Co.; Owens Valley. June-Sept. 
(Gilia densifolia Benth.) Var. sanctorum Jepson n. comb. Corolla 1 to 1% 
in. long. San Bernardino Valley. (Gilia densifolia var. sanctorum Milliken.) 

2. H. filifolia Jepson n. comb. Stem erect, simple or virgately branched, 
2 to 8 in. high; herbage white-tomentulose or glabrate; leaves filiform, entire 
or at base with 2 small lobes, 4 to 11 lines long; heads densely woolly; bracts 
2 to 5-cleft, mostly recurved, at base hyaline; calyx densely woolly, its 
lobes shorter than the tube; corolla blue, 5 to 6 lines long, its tube mostly 
equaled by the calyx; stamens barely exserted, ovary-cells 4-ovuled.—Plains 
and valleys, 1500 to 4000 ft.: San Diego Co.; Lassen Co.; n. to Wash., e. to 
N. Mex., s. to L. Cal. (Gilia filifolia Nutt.) Var. sparsifu6ra Jepson n. 

comb. Heads 1 to 3-flowered; corolla white, the throat purple-dotted.—S. 
Sierra Nevada in Fresno Co. (Gilia sparsiflora Eastw.) 

3. H. lutea Benth. Stem erect, nearly simple or branched from the base, 
2 to 7 in. high; herbage arachnoid-tomentose or glabrate, the heads woolly; 
leaves linear, entire or with 1 or 2 short lobes at base, % to 1*4 in. long; 
corolla bright yellow, salverform, 4%. to 5 lines long, its lobes narrow-ovate, 
nearly as long as the tube; ovary-cells 1 or 2-ovuled.—Mountain slopes, 500 
to 1500 ft.: Monterey Co. to n. San Luis Obispo Co. (Gilia lutescens Steud.) 

4. H. virgata Benth. Stems simple or branching from the base, 5 to 15 
in. high; leaves filiform, entire, the upper 3-parted, % to 1 in. long; flowers 
in small head-like clusters, the clusters terminal on the stem or branches or 
virgately disposed along the branches, or the branchlets much elongated and 
the inflorescence thus corymbose; bracts and calyx very densely woolly; corolla 
tubular-funnelform, blue (the throat yellow), 6 to 8 lines long, surpassing the 
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acerose calyx-lobes; stamens exserted; anthers 1 line long.—Hillslopes, 1000 to 
2000 ft.: coastal S. Cal.; n. to Monterey Co. June-July. (Gilia virgata Steud.) 
Yar. sapphirina Jepson n. comb. Openly branched, % to 2 ft. high; leaves 
entire; clusters few (2 to 4)-flowered, weakly lanate.—San Jacinto Mts. to 
Cuyamaca Mts. (Gilia sapphirina Eastw.) Var. floccosa Jepson n. comb. 
Stem freely branched, 5 to 11 in. high, the heads small, densely and per¬ 
sistently woolly; leaves linear-filiform, entire; corolla lavender; anthers % 
line long.—East slope or e. summits of the Sierra Nevada from Lassen Co. 
to Fresno Co. (Gilia floccosa Gray.) Yar. pygmaea Jepson n. var. Plants 
4 to 7 lines high, the flower-clusters 1 to 3, capitately congested, almost 
sessile on the ground; leaves linear, entire.—New York Mts., e. Mohave 
Desert (Jepson 5463, type). Yar. dasyantha Jepson n. comb. Closely and 
repeatedly branched, 2 to 5 in. high; leaves narrow, entire or with 1 or 2 
pair of teeth or short lobes near the base; heads 6 to 8-flowered, densely 
woolly.—Colorado Desert. (Navarretia virgata var. dasyantha Brand.) 

5. H. brauntonii Jepson & Mason n. comb. Stem mostly simple below and 
branched above, erect, 5 to 9 in. high; leaves pinnately parted into 3 to 7 
filiform divisions, % to 1% in. long, shortly petioled or subsessile; heads 
dense, floccose, % to mostly 1 in. broad; corolla tubular-funnelform, vivid 
blue, 6 to 9 lines long; stamens exserted beyond the tube.—Sandy flats in the 
mts. or valleys, 1000 to 6000 ft.: South Coast Kanges; San Joaquin Yalley; 
s. Sierra Nevada foothills from Fresno Co. to Tulare Co. June-Aug. (Gilia 
brauntonii Jepson & Mason. G. virgata var. floribunda Gray.) 

6. H. eremica Jepson n. sp. Stems many from the base, freely and often 
dichotomously branched, 4 to 6 in. high; leaves 5 to 9 lines long, pinnately 
divided into 5 to 7 short linear lobes; heads small, densely woolly; corolla 
violet or lavender, twice as long as the calyx, its lobes bilabiately arranged, 
with 3 lobes in upper lip, and 2 lobes spreading right and left as a lower 
lip.—Central Mohave Desert (Calico Wash, ne. of Barstow, Jepson 5414, 
type). 

6. GlLIA R. & P. 

Annual or sometimes perennial herbs. Leaves all, or rarely only the upper, 
'alternate, pinnately toothed, lobed, or divided, or sometimes entire. Calyx- 
teeth usually equal, the tube scarious below the sinuses, ruptured by the grow¬ 
ing capsule. Corolla funnel- to salver-fonn, blue, yellow, red or white, the lobes 
mostly shorter than the tube, the stamens equally (rarely unequally) in¬ 
serted on its throat. Capsule 3-celled and 3-valved, the seeds many, rarely 
few or one. (Felipe Luis Gil, Spanish botanist of the latter half of the 
18th century.) 

A. Plants perennial or biennial. 
Flowers red (pink or yellowish).1. G. aggregata. 
Flowers white.2. G. congesta. 

B. Plants annual. 

1. Flowers in dense heads or in loose clusters. 

Inflorescence not leafy. 
Flowers 25 to 50 in dense heads..3. G. capitata. 
Flowers in loose clusters or open cymes, 3 to 10 in each cluster. 

Corolla tricolored.4. G. tricolor. 
Corolla blue (to white).5. G. multicaulis. 

Inflorescence leafy-bracted. 
Flowers loosely congested; bracts mostly twice as long as flower-cluster; stems moder¬ 

ately leafy.6. G. depressa. 
Flowers in closely compact heads; bracts mostly little exceeding heads; stems sparsely 
leafy.7. G. polycladon. 

2. Flowers in open panicles or cymes. 

Corolla funnelform or tubular. 
Upper cauline leaves pinnatifid. 

Leaves predominantly cauline. 
Leaf divisions filiform or linear.8. G. peduncularis. 
Leaf divisions lanceolate. 

Calyx entirely herbaceous.9. G. traskiae. 
Calyx membranous below the sinuses to the base.10. G. gilioides. 

Leaves predominantly basal; flowers yellow.11. G. ochroleuca. 
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Upper cauline leaves variously lobed or entire. 
Plants with the stems arising from a basal rosette of leaves. 

Flowers V2 to 1 in. long.12. G. tenuiflora. 
Flowers less than V2 in. long. 

Corolla-lobes entire at apex.13. G. latiflora 
Corolla-lobes notched at apex.14. G. leptomeria. 

Plants with the leaves principally cauline. 
Leaves linear or lanceolate. 

Leaves elliptic-lanceolate (often a few serrations) ; corolla mostly tubu¬ 
lar.10. G. gilioides. 

Leaves subfiliform to linear, entire; corolla funnelform. 
Corolla purple to magenta.15. G. leptalea. 
Corolla white.16. G. capillaris. 

Leaves broad, coarsely toothed.17. G. latifolia. 
Corolla campanulate. 

Corolla 2 x/2 to 5 lines long. 
Leaves linear, entire; stamens inserted at sinuses of corolla. . . .18. G. ftliformis. 
Leaves oblong-ovate, dentate or entire; stamens inserted at base of corolla-tube. . 

19. G. campanulatn. 
Corolla 1 y2 to 2 lines long.20. G. micromeria. 

1. G. aggregata (Pursh) Spreng. Scarlet Gilia. Skyrocket. Fig. 771. 
Stem 1 or several from the perennial or biennial root-crown, erect and usually 

simple, 1 to 21/4 ft. high; herbage 
puberulent and often slightly gland¬ 
ular, the leaf midribs often white- 
villous; leaves pinnate or bipinnate 
with linear segments, 44 to 144 in. 
long, the petioles 44 to 1% times as 
long, the segments rather remote or 
those of the basal leaves crowded, 
3 to 8 lines long; flowers in an 
elongate thyrse; calyx 144 to 3 lines 
long, its lanceolate lobes 2 times as 
long as the tube; corolla salverform, 
commonly scarlet but varying 
through salmon and pink to white, 
% to 144. in. long, the subcylindric 
tube 2 to 5 times as long as the 
calyx, the lobes ovate-lanceolate, 4 
to 542 lines long, rotate, becoming 
reflexed; stamens unequal, inserted 
in the sinuses, about equaling or 
much exceeded by the corolla-lobes, 
frequently declined; capsule ovoid, 
the cells many-seeded; seeds flat, 
showing spiricles when wetted. — 
Moist sandy flats or loose soil on 
sunny slopes, opens or openly wooded 
ridges, 4000 to 10,000 ft.: Sierra 
Nevada from Tulare and Inyo Cos. 
to Modoc Co.; Coast Ranges from 
Lake Co. to Siskiyou Co.; n. to Can., 
e. to the Great Plains. June-Aug. 

Var. bridgesii Gray. Low, 3 to 6 in. high; leaf-segments crowded, more 
obtuse.—Sierra Nevada and s. to Providence Mts. 

2. G. congesta Hook. Stems few to many, slender, tufted, simple or 
branched, erect or ascending, 5 to 10 in. high; herbage sparingly villous or 
somewhat floccose-canescent; leaves equal in size and distribution up the 
stem, commonly pinnate with 4 to 7 lobes but frequently trifid, the margins 
more or less revolute, the lobes linear, cuspidate, 2 lines long, often crowded 
at the end of the petiole; flowers in dense bracteate capitate clusters, the 
clusters 5 to 7 lines broad, corymbosely arranged; calyx about equaling the 
corolla-tube, its lobes linear, cuspidate, villous-pubescent, about 44 as long 
as the tube; corolla short-salverform, white, 244 to 3 lines long, its tube 144 
lines long and the limb about as wide; stamens inserted in the sinuses, evi¬ 
dently but not conspicuously exserted; capsule oval, about 1 line long, 1 to 3- 
seeded; seed-coats changing when wetted.—T)rv ridges and plateau plains, 
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5000 to 11,000 ft.: White 
Mts.; Tuolumne Co. to e. 
Shasta, Lassen and Modoc 
Cos.; n. to Wash., e. to 
Utah. June-Aug. 

3. G. capitata Dougl. 
Stem simple or commonly 
strictly branched above, % 
to 3 ft. high, the leaves 
basal and cauline, grad- 
ually reduced upwards; 
herbage glabrous to puberu- 
lent, sometimes minutely 
glandular; leaves 1 to 4 in. 
long, pinnate to bipinnate 
with linear lobes, petioled, 
the petioles 2 to 12 lines 
long; flowers in terminal 
heads on naked peduncles, 

the peduncles long (2 to 13 in.); heads 5 to 11 lines broad; calyx glabrous, 
rarely pubescent or woolly; corolla funnelfonn, white to blue, purple and 
lavender, 3 to 4 lines long, its lobes linear; stamens inserted in the sinuses, 
exserted; capsule ovate, several-seeded; seeds showing spiricles when wetted. 
-—Open slopes and flats, 500 to 5000 ft.: Sierra Nevada; North Coast Kanges; 
n. to Wash. (G. glandulifera Hel.) The varieties merge with the species, the 
geographic segregation here indicated being only approximate. Var. achilleae- 

f6lia Mason n. comb. Fig. 772. Heads commonly 8 to 18 lines broad; calyx 
commonly woolly or pubescent, sometimes glabrous; corolla 4 to 6 lines long.— 
Hillslopes and valleys, 50 to 5300 ft.: Sonoma and Contra Costa Cos. to San 
Diego Co.; San Joaquin Valley; Tehachapi Mts. (G. achilleaefolia Benth. 
G. abrotanifolia Nutt. G. chamissonis Greene.) Var. regina Jepson n. var. 
Stem erect, 2 to 6 in. high, forked once, the leaves in a sub-basal tuft; 
heads 1 to 1% in. broad; corolla 
deep blue. — Sand dunes, Pt. 
Reyes peninsula (Jepson 8315, 
type). 

4. G. tricolor Benth. Fig. 773. 
Stem slender, erect, with few 
branches from or above the 
base, or with many branches 
from the base and ascending, 8 
to 16 in. high, the leaves in a 
basal tuft and also cauline; 
herbage glabrate to somewhat 
glandular; leaves pinnate, 1 to 
1% (or 3%) in. long, the petioles 
3/t to % as long, the segments 
linear, mostly remote, entire or 
pinnately toothed or laeiniately 
cleft, 1 to 1% lines long; flowers 
in terminal cymes, the cymes on 
slender peduncles; calyx cylin- 
dric to turbinate, somewhat 
glandular, 2 lines long, the 
slender teeth % as long as the 
tube; corolla funnelform, 6 to 

lines long, tricolored, lobes 
light blue, tube and base of 
throat yellow, top of throat dark 
blue; stamens equal, equally in¬ 
serted just below the sinuses; 
anthers oval; style exceeding the 

772. Gilia capitata Dougl. var. achilleaefolia Mason; 
a, inflorescence x 1; b, fl. x 3. 
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stamens; capsule many-seeded.—Open foothills, 100 to 3000 ft.: Coast Ranges 
from San Emigdio Mts. and from Monterey Co. to Mendocino Co.; Sierra 
Nevada foothills from Kern Co. to Butte Co. 

5. G. multicaulis Benth. Stem simple to much branched, strict or ascend¬ 
ing, 6 to 20 in. high; herbage glabrate or puberulent or occasionally glandular; 
leaves chiefly basal or sub-basal, slightly reduced up the stem, pinnate or bipin- 
nate with remote very narrow lobes, the lower ones 1% to 4 in. long, petioled, 
upper ones sessile; flowers in terminal 2 to 7-flowered glomerules, without 
bracts; calyx cleft Yz, its lobes triangular-lanceolate; corolla funnelform, 
blue or pinkish, 3Yz to 5 (usually about 4) lines long, about twice as long 
as calyx; tube yellowish; stamens shorter than the corolla-lobes, inserted in 
the corolla-throat; capsule ovate-oblong, the cells many-seeded; seeds show¬ 
ing spiricles when wetted.—Open places, hillsides and valleys, 500 to 3000 
ft.: Yaca Mts. and Marin Co. to S. Cal. Feb.-June. A common and variable 
species. Yar. m!llefoliaTx\ Jepson n. comb. Corolla little surpassing calyx, 
its throat ornamented with 5 black spots.—Along the coast, Humboldt Co. to 
Monterey Co. (G. millefoliata F. & M.) Var. nevInii Jepson n. comb. Stem 
erect with usually strict short branches, 9 to 14 in. high; herbage pubescent, 
slightly glandular; leaves numerous, cauline, thrice pinnate with short 
narrow segments, Y2 to IY2 in. long, the lower on petioles % to as long, the 
upper reduced and becoming sessile; glomerules bracteate; corolla very 
narrowly funnelform, bluish, 3% to 4 lines long, % longer than calyx; 
capsule oblong.—Insular: Santa Barbara Isis.; Guadaloupe Isl. (G. nevinii 
Gray.) 

6. G. depressa Jones. Stem branched from or above the base, 2 to 3Yz in. 
high; herbage grayish-pubescent, especially above; leaves thickish, linear- 
lanceolate or lanceolate-ovate, entire or with a pair of small spreading cuspi- 
dulate-tipped lobes, thickish, 6 to 10 lines long, short-petioled; bracts ovate 
to ovate-lanceolate; flowers in very leafy terminal glomerules; calyx cleft 
Y>; corolla tubular-funnelform, 3 lines long, wThite, 1 to 1 Y'i times as long as 
calyx; stamens included; capsule globose-ovate, its cells several-seeded; 
seeds showing spiricles when wetted.-—Desert flats or canons, rare: Rabbit 
Sprs., Mohave Desert; Argus Mts.; Deep Spring Yalley, Inyo Co.; e. to 
Nev. and Utah. 

7. G. polycladon Torr. Branches from the base about 2 to 7, erect or 
strictly ascending, 4 to 8 in. high, the leaves remote along the branches and 
in a basal rosette (which disappears early); herbage puberulent, the stems 
sometimes'a little glandular; leaves pinnatifid with cuspidulate segments, Yi 
to % in. long, on petioles about Yi as long; flowers in close very leafy clus¬ 
ters Y-2 to % in. broad; bracts narrowly ovate to obovate; corolla tubular, 
white, 1 to 2 lines long, little or scarcely at all exceeding the calyx; stamens 
on short filaments in the corolla-throat, included; capsule oval, the cells 2 
(occasionally 1)-seeded; seeds showing spiricles when wetted.—Inyo Co. 
(Deep Spring Valley); e. to Utah and western Tex. 

8. G. peduncularis Eastw. Stem much-branched from the base, 8 to 16 
in. high, the branches slender, the leaves few and remote; herbage glabrate 
or somewhat glandular-villous above; leaves simple or bipinnate wTith remote 
narrow lobes, 1 to 2 in. long, petioled or the upper sessile; flowers in cymes, 
the cymes 1 to 4-flowered, the peduncles slender, 1 Y> to 2 in. long, somewhat 
divaricate; calyx 1U> lines long, rather more than half as long as the corolla: 
corolla tubular-funnelform, blue, 2Yi to 4 lines long; stamens included, in¬ 
serted at the sinuses; capsule ovate, the cells several-seeded; seeds mucilag¬ 
inous when wetted.—Grassy slopes, Coast Ranges from Santa Clara Co. to 
s. Monterey Co.; s. to San Diego Co. and L. Cal. May. 

9. G. traskiae Eastw. Stem slender, branching, erect or decumbent, 5 to 
6 in. high; herbage glandular-pubescent; leaves variously pinnately toothed 
to divided or entire, % to 1 % in. long, the lower on petioles Yz or Yi as long; 
flowers solitary on the upper portions of the stem, the pedicels slender; calyx 
entirely herbaceous, the lobes cut nearly to the base; corolla tubular-funnel¬ 
form, white, 3 lines long, 1 U> times calyx; stamens equal, equally inserted 
near base of corolla-tube; capsule many-seeded.—Santa Catalina Isl. 



GILIA FAMILY 797 

10. G. gilioides (Benth.) Greene. 
Fig. 774. Stem erect, 4 to 12 in. high, 
or becoming much branched, with 
the branches diffusely spreading or 
prostrate, % to 2% ft. long, leafy; 
herbage more or less villous and 
glutinous; leaves simple, linear, ob- 
lanceolate or narrowly obovate, % to 
1 y2 in. long, the lower narrowed to 
a short petiole, or pinnate or pin- 
nately cleft with 5 lobes or leaflets, 
these similar in shape to the simple 
leaves, or the upper leaves com¬ 
monly trifid and sessile, the leaflets 
or lobes entire, commonly very un¬ 
equal; flowers solitary or at times 
geminate and glomerate on slender 
peduncles, arranged in open irregu¬ 
lar leafy cymes; calyx-lobes erect, 
linear, half as long as the tube; 
corolla tubular to somewhat funnel- 
form, blue (rarely white or crim¬ 
son), 3 to 5 lines long, 2 to 3 times 
as long as the calyx; stamens un¬ 
equal, inserted unequally high in the 
tube, not conspicuously exserted; 
style exserted; capsule globose, its 
cells 1 (rarely 2)-seeded; seeds be¬ 
coming mucilaginous when wetted.— 
Dryish flats or slopes, hills and 
mountains, 2500 to 9000 ft.; common throughout Cal. Mar.-Aug. 
greeneana Brand. Leaves with very broad segments, 2 to 5 lines wide, at 
entire.—Same range, but in moister places. Yar. glutinOsa Jepson n. 
Stamens exserted.—Coastal S. Cal. (Collomia glutinosa Benth.) 

774. Gilia gilioides Greene.; a, habit 
b, c, d, leaf types x % ; e, fl. x 

x V2 ; 
3. 

Yar. 
times 

comb. 

11. G. ochroleuca Jones. Stems slender, several from the base, branched, 
erect or ascending, 4 to 7 in. high, the leaves in a basal tuft but also cauline 
and reduced upwards; herbage glabrous, the stems often somewhat glaucous, 
the leaves rarely a little villous beneath, the inflorescence usually glandular; 
lower leaves pinnate, 8 to 10 lines long, shortly petioled, the lobes linear, 
entire or pinnatifid; cauline leaves pinnate or pinnatifid, sessile; flowers on 
slender pedicels in loose open cymes; calyx about 1 line long, its teeth % to 
% as long as the tube; corolla tubular-funnelform, yellow, rarely purplish- 
tinged, 2 to 2% (or 3x/2) lines long, its tube % to 1 line long, commonly 
about equaling the calyx, or distinctly shorter or 1% times as long, the 
throat usually a trifle shorter than the tube; stamens included; capsule 
ovate, cells several-seeded; seeds showing spiricles when wetted.—Desert 
slopes and mesas, 2000 to 4000 ft.: Mohave Desert; s. Sierra Nevada in Kern 
Co.; Inyo Co. Feb.-June. 

12. G. tenuiflora Benth. Stems 1 to many, erect or ascending from a basal 
cluster of leaves, % to 2y2 ft. high; herbage glabrous to tomentulose, or 
often floccose below, often glandular, especially above; leaves pinnately 
parted or divided, or some merely toothed, % to 2 in. long, on petioles % 
to % as long; primary segments pinnatifid or bipinnatifid or some entire, 
1 to 4 lines long; cauline leaves greatly reduced, becoming short linear- 
lanceolate bracts toward the inflorescence; inflorescence paniculate to glom¬ 
erate, the flowers usually on short (% to 6 lines long) pedicels; calyx cylin- 
dric to globose, glandular-pubescent, membranous to base below the sinuses, 

to 1 y*. lines long, the teeth lanceolate, % to % as long as the tube; 
corolla slenderly tubular-funnelform, pink, red or blue, 7 to 14 lines long; 
stamens unequal, equally inserted below the sinuses, included or slightly 
exserted; capsule many-seeded, equaling or exceeding the calyx; seed-coats 
developing mucilage when wetted.—Yalleys and open hillslopes, 1500 to 6000 



798 POLEMONIACEAE 

ft.: coastal S. Cal.; Colorado Desert; Mohave Desert; n. to Monterey, Tulare 
and Inyo Cos. (G. arenaria Brand. G. grinnellii Brand.) Var. purpusii 

Milliken. Basal leaves floccose to arachnoid-pubescent, the segments incisely 
pinnatifid, broad-based.—Desert mts.: Inyo Co. Yar. cana Jepson n. comb. 
Basal leaves white-tomentose, the segments orbicular or ovate, crenate or 
subentire, often with narrow base.—Mountain slopes, 6000 to 9000 ft.: 
Inyo Co. (G. latiflora var. cana Jones.) Var. davyi Mason n. comb. Leaves 
pinnately toothed, glabrous and somewhat fleshy.—San Gabriel Mts.; Mohave 
Desert; s. Sierra Nevada in Tulare Co. (G. davyi Milliken.) 

13. G. latiflora Gray. Stems few to many, erect or ascending from a basal 
cluster of leaves, Vs to 2y2 ft. high; herbage glabrous to tomentulose, or 
often floccose below, often glandular; leaves pinnately parted or divided, or 
some merely toothed, % to 2 in. long, on petioles *4 to % as long; primary 
segments pinnatifid or some entire, 1 to 4 lines long; cauline leaves greatly 
reduced, becoming short bracts toward the inflorescence; inflorescence panic¬ 
ulate, the flowers on short pedicels; calyx cylindric to globose, glandular- 
pubescent, membranous to base below the sinuses, 1% to 2 lines long, the 
teeth lanceolate, % to C2 as long as tube; corolla funnelform, blue to 
lavender, pink or whitish, 4 to 5 lines long; stamens unequal, equally in¬ 
serted below the sinuses, somewhat exserted; capsule many-seeded, equaling 
or exceeding the calyx; seeds developing mucilage when wetted.—Valleys, 
plains and open hillslopes, 1500 to 5500 ft.: coastal S. Cal.; Colorado and 
Mohave deserts; Inyo Co.; Modoc Co. Var. caruifolia Jepson n. comb. Stem 
erect, 1% to 2 ft. high, branching above and forming a very large panicle; 
corolla purple, its throat yellow.—Ventura Co. to Cuyamaca and Laguna 
mountains. (G. caruifolia Abrams.) 

14. G. leptomeria Gray. Stems few to many from the base, more or less 
glandular, 3 to 9 in. high; leaves in a basal rosette, linear or oblanceolate in 
outline, pinnately lobed or toothed, % to 2 in. long, shortly petioled; cauline 
leaves represented by small oblong or linear bracts subtending the branches 
of the open-paniculate cymes; calyx about % as long as corolla; corolla 
salverform, white, pinkish or purplish, 2 to 3 lines long, its lobes short, 

775. Gilia leptalea Greene; a, habit x V2 ; 
b, fl. x 2 ; c, long. sect, of fl. x 2. 

acute or with 1 to 3 cuspidate teeth; 
stamens inserted in throat, very short; 
capsule oval or oblong, the cells sev¬ 
eral-seeded; seeds unchanged when 
wetted.—Desert valleys, 2000 to 5000 
ft.: e. Mohave Desert; Inyo Co.; n. 
to Ore., e. to Utah and Ariz. Apr.- 
June. 

15. G. leptalea (Gray) Greene. Fig. 
775. Stem freely (sometimes diffusely) 
and dichotomously branched or some¬ 
times simple, erect, 2 to 12 in. (or to 
1% ft.) high, the leaves scanty, all 
cauline, the lowest pairs of leaves op¬ 
posite but these early disappearing; 
herbage glabrate to puberulent, mi¬ 
nutely glandular; leaves mostly sub- 
filiform (or very narrowly linear or 
very narrowly lanceolate), 6 to 15 
lines long, mostly % to Vs (or 1) line 
wide; inflorescence diffusely cymose, 
the flowers on filiform pedicels 2 to 10 
lines long; calyx 1% to 2 lines long, 
its lobes about half as long as the 
tube; corolla funnelform, rose to 
purple or magenta, 4% to 9 lines long, 
the tube very narrow, dilated into a 
very large throat; throat light or 
whitish with blue markings, the tube 
yellowish; stamens inserted in throat, 
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more or less unequal, included or exserted; capsule oblong, its cells 2 to 4- 
seeded; seeds showing spiricles when wetted.—Open slopes and flats in the 
mts., 1000 to 9000 ft.., common: Sierra Nevada from Tulare Co. to Plumas 
Co.; North Coast Ranges from Lake Co. to Mendocino Co. June-Aug. 

16. G. capillaris Kell. Stem erect, commonly branching above, 2 to 9 in. 
high; leaves linear to narrow-lanceolate, 4 to 12 lines long, mostly x/-2 to 1 
line wide; corolla tubular-funnelform, white, 2 to 3 lines long, the tube 
much less conspicuously dilated than in G. leptalea.—Northerly or half- 
shaded slopes, 6000 to 8100 ft., n. Sierra Nevada from .Mariposa Co. to 
Siskiyou Co., infrequent. 

17. G. latifolia Wats. Coarse plants 3 to 13 in. high, the primary axis 
short and stout (1 to 2 in. long) with several ascending branches, or some¬ 
times the stem simple and erect; herbage glandular-villous; leaves borne 
mostly on the lower % or % of the plant, or subrosulate, 1 to 41/> in. long, 
ovate-oblong or nearly orbicular, coarsely serrate or irregularly incised, the 
teeth or lobes cuspidate; lower leaves petioled, the petioles 5 to 11 lines 
long, the upper leaves subsessile; flowers more or less congested into umbel¬ 
late clusters borne in a dichotomous cyme; pedicels none to 12 lines long; 
calyx glandular-hairy, cleft halfway, about as long as corolla-tube, its lobes 
subulate; corolla short-salverform, pinkish, 3% to 4 lines long, the tube 
slightly exceeding the calyx, the lobes ovate, broader at the middle than at 
base, very acute; stamens unequal, inserted on the tube; capsule oblong, 
the cells many-seeded; seeds not showing spiricles when wetted.—Desert 
plains and washes of canons, 100 to 4000 ft., abundant: Colorado and Mohave 
deserts; Inyo Co. Apr.-May. It has the odor of Datura meteloides. 

18. G. filiformis Parry. Stem branching from near the base, erect or 
diffuse, 4 to 7 in. high; herbage glabrous, sometimes with a faint bloom, 
sometimes minutely glandular above; leaves all cauline, filiform, % to 1 in. 
long; inflorescence paniculately cymose, the flowers on filiform pedicels 2% 
to 12 lines long; calyx about % as long as corolla, its lobes lanceolate, twice 
as long as the tube; corolla campanulate, yellow, 2% to 3 lines long, parted 
to near the base into oblong lobes; stamens unequal, inserted at the sinuses; 
capsule ovate, the cells several-seeded; seeds mucilaginous when wetted. 
Desert mesas and canons, 2000 to 4000 ft.: e. Mohave Desert; Inyo Co.; e. 
to Utah. May. 

19. G. campanulata Gray. Stem branched from or above the base with 
ascending somewhat glandular slender branches, 1% to 3 in. high; leaves 
oblong or linear-oblong, entire or with a few narrow divergent teeth, cauline 
and basal 3 to 8 lines long; inflorescence cymose, the flowers solitary on 
slender pedicels 1 to 6 lines long or grouped in small glomerules; calyx parted 
nearly to base, the lobes broadly lanceolate with white scarious margins; 
corolla campanulate, white with a yellowish throat, 3 to 4 lines long, twice 
as long as the calyx, its lobes much shorter than throat and tube; stamens 
included, unequal, inserted at base of corolla-tube; capsule ovate, the cells 
several-seeded.—Arid slopes, 5000 to 6500 ft.: e. Inyo Co.; e. to southern 
Nev. Var. breviuscula Jepson n. var. Corolla 2 lines long, the lobes equaling 
throat and tube.—Plats or canons, 5200 to 6200 ft.: s. Sierra Nevada in 
Tulare Co. (Lloyd Mdws., Kern River, Jepson 4902, type); w. Inyo Co. 

20. G. micromeria Gray. Stems several from the base, diffuse, 2 to 6 in. 
high; herbage glabrous or with minute gland-tipped hairs; leaves basal and 
cauline, linear-lanceolate, entire or pinnatifid, 3 to 7 lines long, much reduced 
above; cyme paniculately branched; pedicels slender, 2 to 10 lines long; 
calyx wholly herbaceous with 5 blunt lobes, glabrous; corolla campanulate 
to very short-funnelform, white or blue, 1% to 2 lines long; stamens equal, 
equally inserted; anthers oval.—E. side Sierra Nevada (presumably Modoc 
Co.); nw. Nev. to e. Ore. 

7. LINANTHUS Benth. 

Low or slender annuals. Leaves opposite, palmately divided to the base 
into narrowly linear or filiform divisions (thus almost seeming as if in whorls 
in some species), rarely entire, rarely with some uppermost alternate. Flowers 
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scattered or in terminal capitate clusters. Calyx-tube commonly scarious be¬ 
tween the ribs or angles, its teeth equal. Corolla campanulate, funnelform, 
or salverform. Stamens equally inserted on the corolla. Capsule with few to 
many seeds in each cell. (Greek linon, flax, and anthos, flower.) 

A. Corolla campanulate to funnelform, its proper tube very short or obscure, 

MUCH SHORTER THAN THE THROAT ; DESERTS OR MOSTLY SO.-Subgenus PARRYA. 

Flowers 2 to 3 % lines long; calyx-lobes a little unequal. 
Disk at base of corolla 5-lobed.1. L. maculatus. 
Disk at base of corolla entire.2. L. demissus. 

Flowers 5 to 7% lines long; calyx-lobes equal.3. L. parryae. 

B. Corolla funnelform or salverform. 

1. Flowers mostly scattered, usually solitary in the axils or terminal; corolla funnelform or 
tubular-funnelform, the throat tapering gradually down to the tube. 

Calyx-tube almost wholly membranous; corolla-lobes with 2 dark lines at base.—Subgenus 
Millikenia.4. L. concinnus. 

Calyx-tube membranous only below the sinuses. 
Flowers 7 % to 10 lines long. 

Corolla-lobes dentate; filaments hairy at base; anthers elliptic.—Subgenus 
Fenzlia.5. L. dianthiflorus. 

Corolla-lobes entire; anthers linear-oblong.—Subgenus Eulinanthus. 
Filaments flattened at base into a hairy pad.6. L. dichotomus. 
Filaments glabrous at base.7. L. bigelovii. 

Flowers 1 to 7% lines long (see also no. 15).—Subgenus Dactylophyllum. 
Stamens inserted just below sinuses; corolla golden or cream yellow. 

Flowers mostly in close glomerules, short-pediceled to subsessile; pedicels 
% to IV2 lines long.8. L. lemmonii. 

Flowers paniculately cymose, long-pediceled; pedicels 2 to 8 lines long. 
9. L. aureus. 

Stamens inserted on lower half of throat. 
Corolla funnelform, white or cream-color, rarely lilac. 

Stems branching from the base, the branches at length dichotomous; 
plants diffuse.10. L. filipes. 

Stems simple below, branching above, the branches mostly simple; 
plants erect. 

Filaments glabrous at base, the corolla without hairy ring. 
Corolla % to 1 line long.11. L. harTcnessii. 
Corolla 4 to 7% lines long. ..12. L. liniflorus. 

Filaments hairy at base, forming a hairy ring on the corolla at 
insertion.13. L. pharnaceoides. 

Corolla tubular-funnelform. 
Corolla white or pink, 2 V2 to 5 lines long.14. L. bolanderi. 
Corolla blue. 6 to 10 lines long.15. L. ambiguus. 

2. Flowers sessile in dense clusters or heads. 
Corolla funnelform or tubular-funnelform, the tube as long to twice as long as throat.— 

Subgenus Pacificus. 
Corolla-tube subequal to or shorter than lobes.16. L. grandiflorus. 
Corolla-tube longer than lobes.17. L. orcuttii. 

Corolla strictly salverform, the tube slender-filiform, mostly 10 to 20 times as long as the 
throat.—Subgenus Leptosiphon. 

Calyx membranous only in sinuses. 
Corolla-lobes 2 to 3 lines broad. 

Corolla-tube twice as long as calyx.18. L. serrulatus. 
Corolla-tube 3 to 4 times as long as calyx.19. L. androsaceus. 

Corolla-lobes % to 1% lines broad. 
Corolla-lobes 2 to 3 lines long; corolla purple, pink or pale yellow. 

20. L. parviflorus. 
Corolla-lobes 1 to 1% lines long. 

Corolla golden-yellow.21. L. acicularis. 
Corolla pinkish or purplish.22. L. bicolor. 

Calyx membranous to base below sinuses. 
Inflorescence coarsely ciliate-pubescent. 

Corolla-lobes 1 to IV2 lines long.23. L. ciliatus. 
Corolla-lobes 2% to 3 V2 lines long, a purple spot at base. .24. L. montanus. 

Inflorescence finely pilose. 
Leaf-segments linear; corolla 7% to 12% lines long, its lobes obovate, 

obtuse.25. L. breviculus. 
Leaf-segments oblanceolate; corolla 4 to 6 lines long, its lobes quadrate, 

truncate or emarginate.26. L. oblanceolatus. 

1. L. maculatus (Parish) Milliken. Stem branched from the base, % to 
1 in. high, sparsely hispid-villous, equally leafy; leaves oblong-linear, entire, 
cuspidate, thick, 1 to 2 lines long; flowers on very short pedicels in leafv 
glomerate cymes; calyx fm^ed almost to base, exceeding the corolla-tube, 
nearly equaling the corolla-lobes; cnlyx-lobes oblong-linear, ciliate, with a 
very narrow hyaline margin, evidently unequal, cuspidate; corolla campan- 
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ulate, white, 2 lines long, the lobes about % as long as tube; stamens on long 
filaments, inserted low in the tube; capsule oval, the cells several-seeded; 
seeds unchanged when wetted.—Nw. corner of Colorado Desert: Palm Sprs.; 
Whitewater. Rare. Mar.-Apr. 

2. L. denussus (Gray) Greene. Branches many from base, dichotomously 
rebranched, decumbent or ascending, 1 to 3 in. long, equally leafy through¬ 
out, the leaves not reduced above; herbage glabrate or thinly puberulent, 
sparingly and microscopically glandular; leaves trifidly divided with spread¬ 
ing or divergent lobes, or entire, the leaf or its lobes linear, conspicuously 
cuspidate, 21/A to 5 lines long; flowers in close leafy cymes, short-pediceled; 
calyx divided nearly to base into lanceolate lobes with hyaline or white- 
scarious margins, exceeding the corolla-throat; calyx-tube below sinuses 
scarious; corolla campanulate, white with purple-streaked throat, 2% to 4 
lines long; corolla-lobes quadratish-oblong, % as long as throat, the proper 
tube very short, the long stamens inserted almost on its summit; capsule 
oblong-oval, % as long as the calyx; cells several-seeded; seeds unchanged 
when wetted.—Desert plains and canons, 2000 to 7500 ft.: e. Mohave Desert; 
Panamint Mts.; e. to Utah and Ariz. Apr.-May. (Gilia demissa Gray. L. 
dactylophyllum Rydb.) 

3. L. parryae (Gray) Greene. Stem compactly branched, 1 to 2*4 in. high; 
herbage puberulent; leaves opposite, at least below, palmately 3 to 7-parted 
into acerose segments, 2 to 5 lines long; flowers several to numerous, con¬ 
gested in leafy cymes; calyx-lobes broadly scarious-margined, 2 to 3 times 
as long as the tube; corolla funnelform, yellow (with a dark throat) or 
bluish-lilac, or white, with dark purple reniform crests at base of the lobes. 
5 to 8 lines long, 6 to 9 lines wide, the lobes nearly twice as long as tube and 
throat combined, the tube about % as long as the throat; filaments dilated at 
base, inserted at the summit of the corolla-tube; capsule obovate, the cells 
many-seeded; seeds minute, scarcely % line long, showing spiricles slightly 
when wetted.—Sandy desert flats and hard soil of arid slopes, 2000 to 6300 
ft.; Mohave Desert; n. to southern Sierra Nevada in Kern and Inyo Cos. 
Mar.-June. 

4. L. conclnnus Milliken. Stem loosely branched, the branches ascending, 
2 to 5 in. high; herbage slightly glandular-puberulent; leaves opposite, at 
least below, palmately 3 to 7-parted into linear or linear-spatulate acerose or 
cuspidate lobes, 3 to 6 lines long; flowers in bracteate loosely glomerate 
cymes; calyx-lobes linear, % to % as long as tube, the intervals between the 
ribs and base of tube conspicuously hyaline-membranous; corolla funnel- 
form, white with a yellowish tube and throat, 5 to 7% lines long, 4y2 to 6 
lines wide, the limb equaling the tube and throat; filaments inserted in the 
corolla-tube, somewhat dilated at the base; capsule ovoid-oblong, the cells 
2 to 4-seeded; seeds about a line long, unchanged when wetted.—Dry'rocky 
mountain slopes, 5000 to 7000 ft., infrequent: San Gabriel Mts. 

5. L. dianthiflorus (Benth.) Greene. Fringed Pink. Stem branching, erect 
or spreading, 2 to 6 in. high; herbage subglabrous or minutely puberulent; 
leaves opposite below but frequently alternate above, linear-filiform, entire, 
2 to 7 (or 15) lines long; plants abundantly floriferous, the flowers in small 
few-flowered leafy cymes, the pedicels shorter than the calyx; calyx usually 
cleft to below the middle; corolla funnelform, lilac or pink, 6 to 9 lines long, 
5% to 10 lines wide, its lobes dentate, about equaling the combined length 
of tube and throat; throat yellow, marked with 5 spots, a little exceeding 
the yellowish or purplish tube; filaments hairy and dilated at the base, in¬ 
serted in the tube, included; capsule oblong, the cells many-seeded; seeds 
winged.—Sandy ground, 500 to 2000 ft.: common in open fields in the coastal 
valleys of S. Cal. or sometimes on canon flats: w. side Colorado Desert; s. to 
L. Cal. Jan.-May. (Gilia dianthoides Endl.) 

6. L. dichotomus Benth. Evening Snow. Fig. 776. Stem simple or dichoto¬ 
mously branched, 3 to 12 in. high, the leaves all opposite, the flowers on 
short pedicels in the forks or terminal, the pedicels % to 2 lines long; herbage 
glabrous with a glaucous tinge; leaves entire or palmately 3 to 5 or 7-divided, 
the leaf or its divisions narrowly linear or filiform, 6 to 12 lines long; flower 
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opening in late afternoon and closing 
the next morning; calyx cylindraceous 
with conspicuous hyaline intervals, its 
subulate lobes spreading, % or *4 as 
long as the tube; corolla tubular- 
funnelform, white with a brownish 
throat, % to 1% in. long, about 2 
times as long as calyx, the lobes a 
little exceeding the tube and strongly 
convolute in the bud; stamens inserted 
below the middle of the tube, included; 
filaments with a hairy pad at base; 
style very short, about equaling the 
ovary; capsule oblong, the cells many- 
seeded; seeds with a white bladdery 
very loosely investing alveolate testa. 
—Gravelly or sandy places, 1000 to 
5000 ft.: Sierra Nevada from Butte 
Co. to Tulare Co.; Great Valley (in¬ 
frequent); Sonoma and Napa Cos. s. 
to Los Angeles and San Diego Cos.; 
Mohave Desert; Inyo Co. Mar.-July. 

7. L. bigelovii (Gray) Greene. Stem 
dichotomously branched from the base, 
2 to 12 in. high, the flowers subsessile 
in the forks or terminal on the branch- 
lets; herbage glabrous, pallid; leaves 

776. Linanthus dichotomus Benth.; a, fl. opposite throughout, very narrowly 
branch x % ; b, entire leaf x V2 ; c, divided linear and entire, or rarely 2 or 3- 
leaf x % ; d, long sect, of corolla-tube x 1 % ; parted) 6 to 10 lines long; calyx 

cylindrical, glabrous, with very con¬ 
spicuous hyaline intervals between the ribs, 4 to 5 lines long, its spreading 
lobes 1 to 1% lines long; corolla funnelform-tubular, yellow or orange with 
a dark circle in the throat, 4 to 6 lines long, exceeded by or exceeding the 
calyx; corolla-tube well developed and twice as long as the lobes, these 
usually strongly convolute in bud and 1 to 2 lines long; stamens inserted at 
about the middle of the tube, included; filaments glabrous at base; style 
3-cleft more than half way; capsule oblong, the cells many-seeded; seeds 
with a closely enveloping slightly bladdery testa.—Desert slopes and valleys, 
2000 to 5300 ft., infrequent: Colorado and Mohave deserts; Mt. Pinos; San 
Carlos Range; e. to Utah and western Tex. Apr.-June. Var. jOnesii Jepson 
and Mason n. comb. Calyx covered with stout stipitate glands; hilum of 
seeds” often in a deep pit.—Deserts, 500 to 2000 ft.: Inyo Co.; Mohave and 
Colorado deserts; s. to L. Cal.; uncommon. Mar.-May. (Gilia jonesii Gray.) 

8. L. lemmonii (Gray) Greene. Stem diffusely branched, spreading, 2 to 6 
in. high; herbage puberulent or somewhat canescent; leaves divided into 3 
to 5 linear lobes, 1 to 2 lines long, somewhat ciliate; flowers in close terminal 
glomerules, or a few long-pedicelled; calyx-lobes about as long as the tube, 
slightly ciliate; corolla funnelform, dull or pale cream-white or yellowish 
with dark throat, 2% to 3 lines long, the tube about 1 line long and equaling 
the broad throat, the lobes 1 to 1^ lines long; stamens inserted in the 
throat; capsule oblong, the cells many-seeded.—Sandy ground, 1000 to 5500 
ft., back of the coast: San Bernardino Valley and San Jacinto Mts. to San 
Diego Co.; w. side Colorado Desert; s. to L. Cal. Apr.-June. 

9. L. aureus (Nutt.) Greene. Stem diffusely and usually widely branched, 
1% to 7 in. high; herbage glabrate to puberulent, occasionally a little gland¬ 
ular; leaves palmately divided into 3 to 7 linear lobes, l1/^ to 3 lines long; 
flowers on capillary pedicels in small paniculate cymes; calyx exceeding the 
corolla-tube, its lobes % to % as long as the calyx-tube; corolla lemon- 
yellow with a brownish throat, funnelform, 3 to 7 lines long, the tube 
whitish, 1 to l1/^ lines long, the throat slightly exceeding tube; stamens 
inserted in the sinuses; capsule ovoid, the cells many-seeded; seeds small, 
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showing spiricles when wetted. ■— 
Sandy ground, 1000 to 4000 (or 6000) 

ft., often very abundant locally: 
coastal S. Cal.; Colorado and Mohave 
deserts and their bordering ranges; 
Inyo Co. Apr.-June. Var. decorus 

(Gray) Jepson. Corolla white or pale 
violet.—Colorado Desert. 

10. L. filipes (Bentli.) Greene. Fig. 
777. Stem commonly much branched 
dichotomously, erect or very diffuse, 
filiform, 2 to 5 in. high; herbage 
puberulent; leaves palmately 5- 
parted, F/2 to 4 lines long; inflores- 
ence dichotomously paniculate- 
cymose; pedicels filiform, 2 to 5 lines 
long; calyx hispidulose, % as long as 
the corolla, the lobes equal, some¬ 
what pungent-tipped; corolla short- 
funnelform, white to cream-color, 
rarely lilac, 21/o to 4 lines long, witli 
a hairy ring at the insertion of sta¬ 
mens; stamens inserted near the base 
of the throat; style exceeding the 
stamens. — Open or openly wooded 
slopes or flats in the foothills, 200 
to 4000 ft., abundant: Sierra Nevada 777. Linanthus filipes Greene; a, habit x V2 ; 

b, fl. x 2 c, long. sect, of corolla x 2 
d, calyx x 2. 

from Tulare Co. to Siskiyou Co., 
thence s. to Humboldt and w. Solano 
Cos.; also on the rolling plains bordering the foothills. (Gilia filipes Bentli. 
G. pusilla Gray.) 

11. L. harknessii (Curran) Greene. Stem strictly erect, very slender, 
branching mostly above the base and ending above in a dichotomously 
branched paniculate cyme, 3 to 10 in. high; herbage sparsely puberulent, 
becoming glabrous; leaves palmately 3 to 5-parted into linear segments l1/^ 
to 8 lines long; flowers minute, solitary on filiform pedicels, the pedicels 
3 to 10 lines long; calyx glabrous or nearly so, little shorter than the corolla, 
its lobes equal, about % as long as the calyx-tube; corolla funnelfonn, white, 
% to IY2 lines long, glabrous; stamens inserted at the base of the throat, 
filaments glabrous.—Open places, usually in granite soil, 5000 to 7000 ft.: 
Plumas, Modoc, Shasta and Siskiyou Cos.; Yollo Bolly Mts.; n. to Ida., e. to 
Wyo. June. 

12. L. linifldrus (Benth.) Greene. Stem erect, usually simple below bul 
freely and widely branched above, % to 1*4 ft. high, glabrous; leaves pal 
mately 3 to 7-divided into linear-filiform segments, microscopically scabrous 
pubescent in the sinuses, 3 to 5 (or 10) lines long; flowers on long capillary 
pedicels in a dichotomously branched paniculate cyme, the pedicels mostly 
4 to 14 lines long; calyx 2 to 2% lines long, its lobes oblong or lanceolate, 
% to % as long as the tube; corolla short-funnelform, white or tinged with 
pink or lilac, 5 to 8 lines long, the tube very short, % to 1 line long, the 
throat about 2 lines long; stamens inserted in the corolla-sinuses, about % 
the length of the lobes; capsule oval, the cells several-seeded; seeds mucilag¬ 
inous when wetted.—Open places, 100 to 4500 ft.: San Joaquin Valley; 
Placer Co.; Contra Costa Co. and San Francisco to San Mateo Co.; s. to 
coastal S. Cal. (Gilia liniflora Benth.) Var. vallIcola Jepson n. var. Pedicels 
widely divaricate, curved at tip, the flower thus erect.—Bakersfield plain 
(Jepson 8944, type.) 

13. L. pharnaceoides (Benth.) Greene. Stem erect, simple below or loosely 
and oppositely branched from the base upwards, 8 to 18 in. high; herbage 
glabrous or puberulent; leaves palmately 3 to 7-divided into linear-filiform 
segments; flowers on long capillary pedicels, in a dichotomously branched 
cymose panicle; calyx 2 to 2*4 lines long, its lobes % to % as long as tubej 
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corolla short-funnelform, 3 to 4 lines long, the tube % to % line long, the 
throat not much exceeding it; stamens inserted in the sinuses, not exserted, 
the filaments hairy at base; capsule oval, the cells several-seeded; seeds 
mucilaginous when wetted.—San Luis Obispo Co. to Monterey Co. Apr.- 
June. (Gilia pharnaceoides Benth.) 

14. L. bolanderi (Gray) Greene. Stem very slender, di- or tri-chotomously 
branched from the base or sometimes simple, 2 to 6 in. high, glabrate or 
puberulent, occasionally a little glandular above but very minutely so; leaves 
palmately parted into 3 to 7 linear lobes, a little hirsutulose, 1 to 2 lines 
long; flowers cymose, the pedicels capillary, 3 to 6 lines long; calyx usually 
distinctly striate, about as long as corolla-tube; corolla tubular-funnelform, 
pink or white, 3 to 4 (or 6) lines long; stamens inserted in the sinuses, about 
4 to 9 lines long; capsule oblong, the cells several-seeded; seeds showing 
spiricles when wetted.—Dry slopes, often on outcropping ledges, 500 to 2000 
ft.: Coast Ranges from San Benito and San Mateo Cos. to Tehama and Siski¬ 
you Cos., thence s. in the Sierra Nevada foothills to Mariposa Co. and Teha- 
chapi Range; n. to Wash. (Gilia bolanderi Gray. G. rattani Gray.) 

15. L. ambiguus (Rattan) Greene. Stem simple or branched, erect, 2y2 
to 6 (rarely 12) in. high, puberulent; leaves palmately 5-parted, 1 to 3 lines 
long, hirsutulose; flowers loosely cymose, the pedicels filiform, 5 to 10 lines 
long; calyx-lobes equal, puberulent; corolla tubular-funnelform, light blue, 
the tube very long, brown to purplish; stamens inserted at top of throat; 
style slightly exceeding anthers.—Open hill slopes, forming colonies, 2000 
to 3000 ft.: Mt. Hamilton Range, e. slope Santa Cruz Mts. from Loma 
L'rieta to Redwood City. The flowers close about 4 o ’clock in the afternoon 
and open tardily the next morning. (Gilia rattani FI. W. Mid. Cal.) 

16. L. grandiflorus (Benth.) Greene. Stem simple, erect, 3 to 10 or 14 in. 
high, pubescent when young, at length glabrous; leaves palmately parted 
into narrowly linear lobes 71/£ to 12% lines long, the lower puberulent to 
glabrous, those in the inflorescence ciliate; flowers 1 to many in a dense 
head in the terminal and subterminal axils; calyx scarious below the sinuses, 
its lobes ciliate, the tube longer than the lobes; corolla funnelform to almost 
salverform, white or pink, l1/* to 121/2 lines long, the throat long-tapering, 
about equaling the tube, the tube hairy within; stamens inserted on the 
base of the throat, equaling the throat, the filaments glabrous; style in¬ 
cluded.—Openly wooded mountain slopes or valley flats, 20 to 2500 ft.: 
Marin and Alameda Cos. to Monterey Co. (L. clensiflorus Jepson. Lepto- 
siphon densiflorus Benth.) 

17. L. orcuttii Jepson n. comb. Stem branched from the base, 3 to 5 in. 
high; herbage puberulent; leaves palmately parted, 1% to 3 lines long; 
flowers capitately congested, sometimes axillary; calyx-lobes equal, some¬ 
times pungent-tipped, membranous-margined below, the membrane united 
and forming a tube near the base; corolla funnelform to salverform, pink- 
white, 7V2 to 10 lines long, the tube exceeding the calyx, the throat about 
Vo as long as the tube; stamens inserted on the base of the throat and as 
long; filaments glabrous, recurved from the point of insertion; style exceed¬ 
ing the stamens.—Palomar Mt., n. San Diego Co.; s. to northern L. Cal. (Gilia 
orcuttii Parry & Gray. L. pacificus Milliken.) 

18. L. serrulatus Greene. Stem erect, simple or branched, 4 to 8 in. high, 
sparsely pubescent; leaves in few whorls, palmately 5 to 7-parted, lobes 
linear; flowers capitately and terminally congested, occasionally a few 
flowers in the axils of the branches; calyx mostly herbaceous, only slightly 
membranous in the sinuses, parted nearly to base into subulate lobes, % to 
as long as corolla-tube; corolla salverform, white to cream-color, the tube 
purple, 5 to 10 lines long, pilose-pubescent, the throat yellow; corolla-lobes 
21/o to 4 lines long; stamens inserted on the base of the throat; style ex¬ 
ceeding the anthers; ovary-cells 1 to many-ovuled.—Mountain valleys and 
canon slopes, 2000 to 4000 ft.: s. Sierra Nevada from Mariposa Co. to Tulare 
Co. (L. mariposanus Milliken.) 
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19. L. androsaceus (Benth.) Greene. 
Fig. 778. Stem simple or branched 
from the base, 3 to 14 in. high, puberu¬ 
lent; leaves palmately divided into 
oblanceolate or linear lobes, 2 to 12 
lines long, commonly ciliate or some¬ 
times puberulent; flowers in dense 
heads; bracts few to many; calyx 
herbaceous, membranous only in the 
sinuses; corolla salverform, white, 
pink, lavender or yellow, the tube 6 to 
13 lines long, 4 to C times as long as 
the calyx, often darker in color than 
the corolla-lobes; corolla-lobes broadly 
obovate to oblong, 2 to 3 lines broad 
by 3 to 5 lines long; stamens little 
surpassing throat of corolla.—Open 
hillslopes and valleys, 50 to 3500 ft.: 
Coast Ranges from Humboldt Co. to 
Solano, Santa Clara and San Luis 
Obispo Cos. Apr.-June. It is very 
variable as to size and color and not 
well differentiated from L. parviflorus. 
Var. croceus Jepson n. comb. Corolla 
golden-yellow; tube 1 to 1% in. long, 
the limb 5 to 7 lines broad.—Coastal 
bluffs and beaches, San Mateo Co. 
(Linanthus croceus Eastw.) 

20. L. parviflorus (Benth.) Greene. Stem simple or with few branches 
from the base, erect, commonly 3 to 6 or 11 in. high, almost glabrous to 
puberulent; leaves palmately 3 to 7-parted, the lobes spatulate to linear, 
21/2 to 6 lines long; bracts scabrous or hirsutulous, not ciliate or scarcely so, 
commonly 3 to 4 lines long; flowers capitately congested; calyx % to % as 
long as corolla-tube; corolla purple, pinkish, white, or pale yellow, % to 1y2 
in. long, the lobes oval, l1/* to 2y2 lines long, tinged with red or brown on 
the outside, the throat yellow; stamens half or commonly more than half as 
long as corolla-limb.—Open ground in the hill country, 200 to 2000 ft., a very 
abundant species: Coast Ranges from Mendocino Co. to Monterey Co.; s. to 
coastal S. Cal. as far as San Diego. (Gilia micrantha Steud.) Var. rosaceus 

Jepson. Much branched from the base; leaves often palmately parted rather 
than divided; corolla rose-color or white, larger than in the species.—Sand¬ 
hills and bluffs along the coast: San Francisco Co. to San Mateo Co. 

21. L. acicularis Greene. Stem simple, somewhat rigid, very slender, 1 to 
4 in. high; near to but less pubescent than L. parviflorus; leaf-segments 
linear-acerose; corolla golden-yellow throughout, its tube slenderly filiform, 
about 6 lines long, obovate lobes not exceeding 1 line.—Wooded hills, 200 to 
2300 ft., not common: Tehama and Humboldt Cos. to Alameda and San 
Benito Cos.; Sierra Nevada from Tuolumne Co. to Kern Co.; s. to Palomar 
Mt. (L. parviflorus var. luteolus Milliken.) 

22. L. bicolor (Nutt.) Greene. Very near L. parviflorus but dwarf, 1 to 4 
in. high; leaves and bracts liispidulous-ciliate; corolla dull purple or pink 
with yellow throat, its lobes very short (1 to l1/* lines long) in proportion 
to the tube which is 6 to 9 lines long.—Open hills or thinly wooded hills, 300 
to 2500 ft., infrequent: Coast Ranges from Humboldt Co. to Contra Costa 
and Santa Clara Cos. and s. to coastal S. Cal.; Sierra Nevada from Placer 
Co. to Tulare Co. May. (Gilia tenella Benth.) 

23. L. ciliatus (Benth.) Greene. Stem simple or branched, somewhat 
rigid, 4 to 5 (rarely to 12) in. high; herbage finely puberulent; leaves pal¬ 
mately parted into linear lobes, ciliate, 2 to 6 (rarely 9) lines long; flowers 
capitately congested; bracts ciliate; calyx membranous to base below the 
sinuses, % to as long as corolla-tube, the lobes acerose; corolla salverform, 

778. Linanthus androsaceus Greene; a, 
fl. stem x 1; b, fl. x 1 Vz ■ 
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6 to 9 lines long, deep rose-red or purple, only slightly exceeding the bracts, 
the throat yellow, the lobes 1 to l1/^ lines long by % line broad.—Openly 
wooded hills and mountain slopes, 300 to 8000 ft,.: Siskiyou Co.; Coast 
Ranges; Sierra Nevada; coastal S. Cal. Yar. neglectus Jepson n. comb. Stem 
very slender, simple, 1 to 2 in. high; corolla-lobes variegated.—Sierra Nevada, 
6000 to 9000 ft. (L. neglectus Greene.) 

24. L. montanus Greene. Mustang Clover. Stem commonly simple, erect, 
4 to 22 in. high, coarsely pubescent near the base, puberulent above; inter¬ 
nodes long; leaves palmately 5 to 7-parted into oblanceolate or linear lobes, 
3 to 15 lines long, hispid or hispidulose; flowers capitately congested; bracts 
densely and coarsely bristly-ciliate; calyx membranous to base below sinuses, 
about Y3 as long as corolla-tube; calyx-lobes subulate, about as long as tube; 
corolla long-salverform, pink-red or white, the tube 10 to 14 lines long, 
pubescent; throat yellow, short, lobes 2y2 to lines long, often with a 
purple spot at the base; stamens inserted at the base of the throat, often 
one shorter than the rest; style slightly exceeding the stamens.—Openly 
wooded slopes, 1200 to 5000 ft.: Sierra Nevada from Calaveras Co. to Tulare 
Co. Apr.-May. 

25. L. breviculus (Gray) Greene. Stem simple or much branched from 
or above the base, glabrate or minutely pilose, 4 to 12 in. high; leaves pal¬ 
mately 3 to 5-lobed, finely pilose, the lobes linear-oblong, 1 to 3 lines long; 
flowers capitately congested at the ends of the branches and in clusters in 
the uppermost axils; bracts few; calyx membranous to the base below the 
sinuses, pilose-pubescent; corolla salverform, white to purple or lavender- 
crimson, 71/o to 12 lines long, the tube 214 to 3 times as long as the calyx; 
tube and lower portion of the throat dark blue or purple; stamens inserted 
near the base of the throat; style exceeding the anthers.—Open or brushy 
slopes or mesas, 3000 to 7000 ft.: San Gabriel Mts. and San Bernardino Mts.; 
desert ranges in Mohave Desert. Var. nudatus Mason n. comb.—Bracts 
membranous in sinuses to half their length.—Montane flats, 5000 to 6000 ft.: 
s. Sierra Nevada in Tulare Co. to Tehacliapi Mts. (L. nudatus Greene.) 

26. L. oblanceolatus Eastw. Stem simple or with a few short branches, 
1% to 6 in. high; herbage scantily puberulent; cotyledons sessile, persistent; 
leaves palmately parted, the lobes oblanceolate to linear-oblanceolate, some¬ 
what callous-margined, B/2 to 4 lines long; flowers congested in a terminal 
head or occasionally with 1 or 2 flowers in the uppermost axils; calyx mem¬ 
branous in the sinuses, the tube somewhat distended by the maturing cap¬ 
sule; corolla salverform, white, 2% to 5 lines long, the lobes quadrate, trun¬ 
cate or emarginate, the tube equaling or somewhat exceeding the bracts, 
the throat yellow; stamens inserted in the throat, exserted, exceeding the 
style.—Mountain flats, 860U to 10,000 ft.: upper basin of Kern River. (Gilia 
tularensis Brand.) 

8. LEPTODACTYLON H. & A. 

Perennial herbs or undershrubs, commonly tufted and very leafy. Leaves 
alternate or opposite, much fascicled in the axils, palmately 3 to 9-parted. 
Flowers showy, pink, lilac or white, borne in few-flowered terminal clusters 
or solitary. Corolla salverform or with funnelform throat, the tube com¬ 
monly exceeding the calyx. Stamens short, inserted in or below the throat. 
(Greek leptus, narrow, and dactylon, finger, in reference to the palmately 
parted leaves.) 

Leaves alternate, pungent; dwarf shrubs or woody-based herb-like plants; calyx mem¬ 
branous below sinuses. 

Leaves mostly persistent for 2 or more seasons; corolla tubular-funnelform, the tube 
lYz to 2 times as long as the lobes; stamens inserted in throat. 

1. L. pungens. 
Leaves deciduous after first season; corolla strictly salverform, the tube equaling or 

shorter than the lobes; stamens inserted at middle of corolla-tube. 
2. L. calif or nicum. 

Leaves opposite, not pungent; plants herbaceous or woody-based; calyx not membranous 
below sinuses.3. L. nuttallii. 

1. L. pungens (Torr.) Nutt. Granite Gilia. Fig. 779. Stems several to 
numerous, branching, arising from a branched woody base, crowded densely 
with leaves to top, 3 to 8 in. high, Phlox-like and often forming a rough mat; 
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stems of the season puberulent to 
densely villous and frequently also 
glandular, the older branches shed¬ 
ding their juvenile pallid pubescent 
epidermis, leaving them dark and 
rough; leaves persistent for 2 or 3 
seasons, prevalently alternate but 
the lower ones occasionally opposite, 
palmately divided into 3 or 5 acerose 
lobes, 1 to 7 lines long, with shorter 
ones in the axils; leaf-lobes not 
strongly unequal; flowers sessile, 
terminal or solitary in the upper 
axils, or congested into a few-flow¬ 
ered cluster; calyx scarious between 
the ribs, its lobes unequal, % to Yz 
as long as the tube; corolla tubular- 
funnelform, white or pink or at times 
yellow, 9 to l’l lines long, the tube 

to 2 times as long as the calyx 
and about 2 times as long as the 
obovate corolla-lobes; stamens equal, 
the anthers almost sessile, inserted 
in the corolla-throat, included; cap¬ 
sule oblong, the cells many-seeded; 
style very short, only a little longer 
than the capsule; seeds unchanged 
under water.—Dry gravelly or rocky 
places, mostly on granite, 6000 to 
12,000 ft.: mts. of S. Cal.; Mt. Pinos: 

/O/ 

779. Leptodactylon pungens Jepson; a, fl. 
branchlet x % ; b, long. sect, of corolla 

x 1; c, calyx x IV2. 

desert ranges; Sierra Nevada from Tulare Co. to Sierra Co.; e. Ore. and 
Nev. to Rocky Mts. (Cantua pungens Torr. Gilia pungens Bentli.) Yar. 
hOokeri Jepson n. comb. Stems less crowded with leaves, or in places naked 
on account of the long internodes; leaves palmately 3 or 5-lobed, the lateral 
lobes about Y2 shorter than the intermediate; corolla white, 7 to 8 lines long, 
its lobes oblanceolate.—Interior or more arid ranges, 6000 to 8500 ft.: mts. 
of S. Cal.; east slope or easterly summits of the Sierra Nevada; 11. to B. C., 
e. to Col. (Gilia hookeri Bentli. G. pungens var. hookeri Gray.) Var. 
tenuilobum Jepson n. comb. Leaves alternate, palmately 3-parted, the middle 
lobe 2 times longer than the lateral ones; bracts mostly longer than the 
calyx; flowers solitary and terminal; corolla light yellow.—San Gabriel, San 
Bernardino and San Jacinto mountains. (Gilia tenuiloba Parish.) Yar. 
hallii Jepson n. comb. Leaves mostly opposite, palmately 3-parted, the middle 
lobe 2 to 3 times longer than the lateral ones; corolla white or yellowish, 
5 to 7 lines long.—Coyote Canon, Santa Rosa Mts. (Gilia hallii Parish.) 

2. L. californicum H. & A. Prickly Phlox. Erect shrub 1 to 3 ft. high, 
or at least woody below, the branches thickly clothed with spiny foliage; 
herbage puberulent, sometimes slightly glandular, densely pubescent in the 
inflorescence; leaves alternate, or occasionally opposite, especially below, 1 to 
3iA lines long, palmately 5 to 9-divided into rigid narrowly linear acerose 
lobes, deciduous; flowers sessile, solitary in the upper axils but thus con¬ 
gested into few-flowered clusters; calyx as long to % as long as corolla-tube, 
its lobes pungent, Yz as long as calyx-tube; corolla salverform, bright rose- 
color or pink, 7 to 9 lines long, 9 to 17 lines wide, its lobes equaling or slightly 
exceeding the tube; stamens included, inserted above the middle of the 
tube, the filaments very short; capsule elongated, the cells many-seeded; 
style rather short, included; seeds unchanged under water.—Chaparral slopes 
or borders of washes, 1000 to 5000 ft.: s. Monterey Co. to Orange and w. 
Riverside Cos. Feb.-May. (Gilia californica Bentli.) 

3. L. nutt&llii (Gray) Rydb. Stems numerous from a woody root-crown, 
erect or ascending, simple or oppositely branched, 3 to 9 in. high; herbage 
minutely puberulent; leaves opposite, cauline, not reduced up the stem, simple 
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and linear or lanceolate, or palmately lobed into 3 to 7 similar lobes, firm, 
3 to 10 lines long; flowers sessile, clustered in corymb-like cymes, or some¬ 
times solitary or geminate; calyx-lobes lanceolate, about Ys as long as the 
tube; corolla salverform, white, rarely rose, 3 Jo to 5 lines long, the throat 
commonly yellowish, the tube shorter than or a little exceeding the calyx 
and usually a little exceeding the obovate corolla-lobes; stamens equal, in¬ 
serted in the throat, included; capsule oblong.—Rocky or brushy slopes, 5500 
to 12,000 ft., common: San Bernardino Mts.; White Mts.; Sierra Nevada; n. 
Humboldt Co. and Trinity Co. to Siskiyou Co. (3000 to 6000 ft.); n. to Wash., 
e. to Wyo. and N. Mex. (Gilia nuttallii Gray.) Var. floribIjndum Jepson n. 
comb. Stems of the season many from a woody base, simple or sparingly 
branched, 5 to 12 in. high; herbage glabrous; leaves linear-filiform, 5 to 7 lines 
long; inflorescence open, the flowers commonly on slender pedicels, the pedicels 
2 to 9 lines long.—Montane, 600 to 6000 ft.: Temescal and San Jacinto moun¬ 
tains to San Diego Co.; s. to L. Cal., e. to N. Mex. and Utah. (Gilia floribunda 
Gray.) 

9. LANGLOISIA Greene 

Low annuals. Leaves alternate, pinnatifid, the lower segments replaced 
by long bristles, the upper teeth or segments bristle-tipped. Flowers in 
terminal bracteate heads, the bracts with bristle-tipped lobes. Calyx-lobes 
equal, bristle-tipped, in fruit splitting to base. Corolla showy, tubular-funnel- 
form, 2-lipped with 2 lobes in the upper lip and 3 in the lower, or equally 
5-lobed with the lobes only obscurely disposed in 2-lipped fashion. Stamens 
inserted in the corolla-throat, often somewhat declined. Capsule many- 
seeded; seeds somewhat mucilaginous when wetted. (A. B. Langlois, a 
botanist of Louisiana.) 

Leaves abruptly dilated at apex; corolla regular. 
Corolla-lobes about % as long as tube.1. L. setosissima. 
Corolla-lobes little shorter than tube.2. L. punctata. 

Leaves pinnatifid, the rachis broad or ligulate; corolla strongly 2-lipped. 
Corolla-lobes % to % as long as the tube.3. L. schottii. 
Corolla-lobes equaling or nearly equaling the tube.4. L. matthewsii. 

1. L.setosissima(T. & G.)Greene. 
Main axis short, erect, Yl to 2% 
in. high, the branches spreading 
horizontally or ascending, Yi to 
314 in. long; herbage subglabrous 
to puberulent; leaves 6 to 11 lines 
long, cuneately and somewhat 
abruptly dilated upward from a 
slender petiolar base, 3-toothed at 
apex and with a pair of teeth 
below these, all bristle-tipped; 
corolla lavender-blue, 6 to 7 lines 
long, the lobes about Yz as long.—■ 
Desert valleys and washes, 100 to 
1000 ft.: Colorado Desert. 

2. L. punctata Hel. Lilac Sun- 

bonnet. Fig. 780. Similar to no. 
1; herbage glabrate; leaves with 
deltoid 3-toothed or 3-lobed apex, 
sometimes with a pair of teeth 
below the terminal teeth, the 
petiolar or euneate base with 2 or 
3-forked bristles; flowers sub- 
sessile ; corolla-lobes purple- 
dotted, each with 2 very shallow 
longitudinal channels from above 
the middle towards the base, and 
ending below in a lunate yellow 
ridge; corolla-tube little surpass- 

d 

780. Langloisia punctata Hel.; a, habit x 4/5 ; 
b, leaf x % ; c, calyx and pistil x 1 *4 ; d, long, 

sect, of corolla x 1*4 ; e, seed x 4. 
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ing the calyx.—Ranges in the desert, 1700 to 4500 ft.: Mohave Desert; Inyo 
Co. (Gilia setosissima var. punctata Gray.) 

3. L. schottii (Torr.) Greene. Main axis very short, erect, % to 2 in. 
high, the branches mostly divaricately spreading, 1 to 3 in. long; herbage 
villous-pubescent; leaves regularly pinnatifid, % to 1 in. long, the rachis very 
broad or ligulate, the teeth bristle-tipped or replaced by bristles; corolla 
pale pink, 6 to 9 lines long, the lower lip 3-lobed (the sinuses not so deep as 
the sinuses between the lips), these lobes spreading, purple-spotted or pat¬ 
terned, their sinuses with a small but distinct erect scale-like process; 2 lobes 
of upper lip more deeply parted than those of the lower, divergent, some¬ 
times purple-dotted towards base.—Sandy washes on tilted mesas and in 
sandy valleys, 500 to 2700 ft.: coastal S. Cal. in Riverside Co.; Colorado 
Desert; e. Mohave Desert; e. to southern Utah and Ariz., s. to Sonora and 
L. Cal. Apr. Sometimes the lower lip is 4-lobed and the upper lip is a single 
lobe. 

4. L. matthewsii (Gray) Greene. Main axis very short, erect, 1 to l1/^ in. 
high, bearing many horizontal or divaricate branches, forming a low plant 
1 in. to 1x/4 ft. broad; branches sparsely leafy or naked and peduncle-like, 
simple or branched above, ending in dense or head-like clusters of flowers, 
the heads leafy-bracteate; herbage thinly villous; epidermis of the stems 
white; leaves linear, % to 1% in. long, regularly pinnatifid, the lobes spine- 
tipped or replaced by white bristles, the bristles often recurving; bracts 
linear, margined with long bristles; calyx about % as long as corolla, divided 
nearly to base into lanceolate lobes tipped with a long bristle; corolla white 
or pink, 5 to 7 lines long, the 3 upper lobes purple-spotted, also often with 
a double oblong pink pattern; stamens and style exserted.—Sandy washes, 
600 to 3700 ft.: Colorado and Mohave deserts; Inyo Co.; e. to Nev. and 
Ariz., s. to Sonora. 

10. GYMNOSTERIS Greene 

Diminutive annuals with leafless simple stems. Proper leaves none, the 
cotyledons persistent, connate-perfoliate. Flowers few in terminal heads, 
the 4 bracts united at base and forming a distinct involucre. Calyx-tube 
membranous, the teeth slightly unequal. Corolla salverform or slender-funnel- 
form, white or yellow. Anthers sessile in the corolla-throat. Capsule dehis¬ 
cent, many-seeded. (Greek gymnos, naked, and steris, robbed, referring to 
the leafless stems.) 

Cotyledons remote from involucre; involucre several-flowered; style cleft % : corolla-lobes 
acutish; var. parvula of....1. G. nudicaulis. 

Cotyledons closely subtending involucre or rarely somewhat removed; involucre 1 (or Si- 
flowered ; stvle cleft to middle or a little below; corolla-lobes obtuse. 

2. G. minuscula. 

1. G. nudicaulis (Gray) Greene var. parvula Jepson n. comb. Plants 1 to 
1 y2 in. high; involucre 3 to 4% lines long; corolla 3 to 4 lines long, its lobes 
acutish.—E. side Sierra Nevada in Nevada Co.; e. to Col., n. to Ida. (Gilia 

parvula Rydb.) 

2. G. minuscula Jepson n. sp. Plants 2 to 3 lines high; calyx-lobes lance¬ 
olate, about as long as the tube; corolla yellow, 1% lines long, exceeding the 
calyx, its lobes short; capsule about 13 to 18-seeded.—Alpine gravelly or 
sandy slopes, 10,300 to 11,800 ft., White Mts., n. Inyo Co.: Sheep Mt. (Jepson 
7326, type); Big Prospector Mdw. 

HYDROPHYLLACEAE. Phacelia Family 

Herbs or shrubs with opposite or alternate leaves. Flowers complete, reg¬ 
ular, 5-merous (except the superior ovary which is 1 or 2-celled), in racemes 
or spikes (often scorpioid), or capitate, or solitary. Stamens 5, inserted near 
the base of the corolla, alternate with its lobes, which are imbricate in the 
bud. Styles 1, entire or often more or less 2-cleft at apex, or 2 and distinct. 
Fruit a 1-celled capsule or partly or quite 2-celled by the intrusion of the 
placentae or their union in the axis; valves 2, rarely 4. Seeds few or many. 
Seed-coat usually pitted, the cavities regular and honeycomb-like, or some¬ 

times rugulose. 
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Styles 2 and distinct, or 1 and 2-cleft at apex; ovary hairy or pubescent, not glabrous 
except in no. 11. 

Flowers in spikes, racemes, cymes or heads, or solitary in the axils of leafy stems. 
Calyx-lobes or sepals essentially alike. 

Stamens equal; style 2-cleft at apex; herbs. 
Flowers not scorpioid; ovary with the placentae expanded, each form¬ 

ing a sac-like lining to the cell. 
Stamens longer than the corolla; flowers in head-like clusters; 

leaves alternate or mainly basal.1. Hydrophyllum. 

Stamens shorter than the corolla; flowers solitary or in racemes; 
leaves (at least the lower) opposite. 

Calyx with a reflexed appendage at each sinus. 
2. Nemophila. 

Calyx naked at the sinuses.3. Ellisia. 
Flowers in scorpioid spikes, racemes or cymes. 

Leaves all opposite, entire; ovary 2-celled.4. Draperia. 

Leaves all or all but the lowest alternate; ovary more or less 
pubescent, the placentae narrow or thin, projecting into 
its cavity or meeting in the axis. 

Corolla blue, purple or white, deciduous.5. Phacelia. 
Corolla yellow or cream-color, persistent. 

Flowers erect, on pedicels Vs to % as long; calyx-lobes 
linear-oblanceolate; style (in ours) persistent. 

6. Miltitzia. 
Flowers pendulous, on pedicels as long; calyx-lobes ovate; 

style deciduous.7. Emmenanthe. 
Stamens unequal and unequally inserted; styles distinct to base (one and 

cleft at apex in some species in no. 9) ; herbs or herb-like (no. 10 
shrubs). 

Placentae with 2 or 3 ovules, the ovules superposed; small depressed 
repeatedly dichotomous annual.8. Lemmonia. 

Placentae with several to numerous ovules. 
Capsule more or less membranous, 2-valved, its placentae 6 to 50 

(or more)-seeded; low annuals, or perennials of various 
habit.9. Nama. 

Capsule coriaceous, 4-valved, when dehiscing behaving as if 4- 
celled, each cell 1 or 2-seeded; shrubs .10. Eriodictyok. 

Calyx-lobes strongly dissimilar, the 3 outer cordate, enlarged and veiny in fruit; 
herbs.11. Tricardia. 

Flowers solitary on a naked peduncle arising from a leaf-rosette on the ground; herbs. 
12. Hesperochirost. 

Style 1, entire; ovary glabrous; flowers in racemes, white; leaves mainly basal; herbs. . . . 
13. Romanzoffia. 

1. HYDROPHYLLUM Tourn. Water-leaf 

Perennial herbs, ours with horizontal rootstocks, the leaves and peduncles 
sub-basal or on short stems. Leaves alternate, pinnately parted or divided. 
Flowers violet-blue or white, in eymose or head-like clusters. Calyx opening 
early, with or without a small appendage at each sinus, little changed in 
fruit. Corolla campanulate, the tube within bearing a pair of narrow longi¬ 
tudinal scales opposite each lobe, one on either side of the midrib, their 
edges meeting and forming a closed nectar-bearing groove. Filaments long, 
hairy at the middle, these and the styles long and filiform, conspicuously 
exserted. Ovules 4; seeds 1 to 4. (Greek hudor, water, and phullon, leaf.) 

Stems very short, the peduncles and leaves mostly basal or sub-basal; rootstock short;, 
densely set beneath with many fleshy tap-like roots; leaves pinnately divided, 
rarely subpalmate, the divisions mostly with obtuse or sub-acute lobes or teeth; 
pedicels much shorter than the calyces; montane. 

Peduncles shorter than the petioles; blades roundish or ovate in outline, the 5 to 7 
divisions entire or 1 or 2-incised at apex.1. H. capitatum. 

Peduncles longer than the petioles, often exceeding the subtending leaf; blades broadly 
oblong or elliptic in outline, the 7 to 15 divisions freely serrate or incised 
on the sides.2. H. occidentale. 

Stems about 9 to 12 in. high; peduncles commonly longer than the petiole of the sub¬ 
tending leaf; leaf divisions conspicuously serrate or incised, the lobes or teeth 
acute; pedicels mostly 1 to 2 times as long as the calyces; mts. along or near 
the north coast. 

Leaves pinnately divided into 5 or 7 divisions; pubescence mostly soft. .3. H. fendleri. 
Leaves subpalmately divided; pubescence mostly hirsute.4. H. tenuipes. 

1. H. capitatum Dough Cat’s Breeches. Plants 4 to 9 in. high; peduncles 
much shorter than the petiole of the leaf, in fruit recurved, % to 1% in. 
long.—Pine woods, 4000 to 7000 ft.: Eldorado Co. to Modoc and Siskiyou 
Cos.; n. to Wash., e. to Utah. May-June. 

2. H. occidentale Gray. Squaw Lettuce. Fig. 781. Plants 5 to 15 in. high, 
the peduncles longer than the petioles, often longer than the leaves, bearing 
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1 or 2 capitate clusters of flowers; 
herbage hirsute, the leaves green above, 
white-pubescent beneath; leaves 5 to 12 
in. long, their divisions or leaflets 
broadly oblong, entire or incised; 
heads 1 to 1% in. broad; calyx deeply 
parted, its divisions lanceolate; corolla 
pale blue or lilac, 4 to 6 lines long.— 
Montane, open pine woods or brushy 
slopes, 3500 to 7000 ft.: Tehachapi 
Mts.; Sierra Nevada from Tulare Co. 
to Modoc Co.; Santa Lucia Mts.; Mt. 
Diablo; Napa and Mendocino Cos. to 
Humboldt and Tehama Cos.; n. to 
Ore. Apr.-June. 

3. H. fendleri Hel. var. albifrons 
Mcbr. Plants erect, 8 to 14 in. high; herbage thinly soft-puberulent or rarely 
hirsute; leaves with mostly 5 or 7 divisions or leaflets, the leaflets ovate, 
deeply and irregularly incised or toothed, 1% to 2% in. long; flowers in 
usually somewhat compact cymes; corolla white, 3 to 5 lines long.—Damp 
shady places, 500 to 5500 ft.: mts. of Humboldt, Del Norte and w. Siskiyou 
Cos. Apr.-July. 

4. H. tenuipes Hel. var. viride Jepson n. var. Plants erect, 10 to 20 in. 
high; herbage thinly hispidulose and the stems often conspicuously retrorse- 
bristly; leaves 4 to 7 in. wide, palmately 3-divided, the central division much 
larger and deeply 3-cleft, all the segments serrate and incised; corolla 
greenish-white.—Shady woods along the coast, 20 to 500 ft.: Mendocino and 
Humboldt Cos. (Ft. Bragg, W. C. Mathews, type); n. to Wash. May-June. 

2. NEMOPHILA Nutt. 

781. Hydrophyllum occidentale Gray; 
a, habit x % ; b, fl. x 1. 

Low annuals. Leaves mostly opposite. Flowers solitary in the axils or 
racemose. Calyx with a reflexed appendage in each sinus (rarely obsolete). 
Corolla white, blue, purple or variegated, basin-shaped or almost rotate to 
campanulate-tubular, with 10 minute internal scales in pairs between the 
stamens, at base. Stamens included, inserted at or near base of corolla. Style 
more or less 2-cleft. Capsule 1-eelled. Seeds 2 to 25, usually with a deciduous 
caruncle. (Greek nemos, grove, and pliileo, to love.) (?) Viticella Mitch. 

Stems armed with retrorsely curved prickles; uppermost flowers clustered. 
Petioles broadly winged and auriculate-clasping; corolla 8 to 11 lines broad. 

1. N. aurita. 
Petioles not broadly winged nor auriculate-clasping; corolla about half as large. 

2. N. racemosa. 
Stems not armed with prickles, although often retrorse-hairy; flowers all solitary and 

axillary. 
Corolla commonly with a conspicuous purple blotch at apex of each lobe. 

3. N. maculata. 
Corolla uniformly colored or veined or dotted. 

Flowers large, 4% to 16% lines broad; calyx appendages much shorter than 
sepals. 

Corolla bine or white; common.4. N.menziesii. 
Corolla with a large purple blotch on the lower part of each lobe; rare. 

5. N. venosa. 
Flowers commonly smaller. 

Calyx appendages either in flower or in fruit nearly equaling sepals. 
Placentae 3 to 6-ovuled; corolla tubular or tubuiar-campanulate. 

6. N. pedunculata. 
Placentae 2-ovuled; corolla open-campanulate or basin-shaped. 

7. N. sepulta. 
Calyx appendages much shorter than the sepals. 

Corolla 1 to 2 times as long as calyx. 
High-montane dwarf; leaves cuneate, 3-toothed at apex. 

8. N. spatulata. 
Foothills; stems % to 2 ft. long; leaves mostly pinnately divided 

or pinnatifid. 
Corolla rotate or basin-shaped. 

Flowers commonly white; common, widely distributed. . . 
9. N. heterophylla. 

Flowers not white. 
Flowers purple: scales wholly adnate; local, s. Sierra 

Nevada.10. N. pulchella. 
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Flowers light blue; scales partly free above; coastal 
S. Cal.11. N. rotata. 

Corolla subcampanulate or bowl-shaped.12. N. exilis. 
Corolla scarcely or not at all exceeding the calyx.13. N. parviflora. 

1. N. aurita Lindl. Fiesta Flower. Climbing Nemopiiila. Stem weak 
and straggling, angled or winged, armed with retrorse prickles which enable 
it to climb over other plants, 2 to 6 ft. long; leaves 1 to 2 in. long, coarsely, 
unequally and irregularly pinnately parted into 3 to 7 lobes, the lobes Y2 

to 1^4 in. long, often a little downwardly curved, the petioles broadly winged 
and auriculate-clasping; corolla deep purple or violet, paler outside, with 
short throat constricted below top, and spreading limb 8 to 12 lines broad.— 
Moist shady places in the foothills, 100 to 3000 ft.: coastal S. Cal.; n. in the 
Coast Eanges to San Francisco Bay and in the Sierra Nevada foothills to 
Tuolumne Co. Mar.-May. 

2. N. racemosa Nutt. Stems weak, simple or branched, % to IV3 ft. long; 
herbage hispid or setose-hispid, the stems retrorsely so; leaves round-ovate 
in outline, mostly very coarse, 1 to 2 in. long, pinnatifid into ovate or linear 
entire or toothed lobes, the lobes 3 to 8 lines long, Yz to Y2 as broad; corolla 
campanulate, IY2 times as long as the calyx, the narrow scales free at the 
apex; capsule globose, shorter than the calyx, 1-seeded.—Hillslopes and 
ravines, 50 to 500 ft.: Santa Barbara Isis.; San Diego coast; s. to L. Cal. 
Mar.-Apr. 

3. N. maculata Bentli. Five-spot. Stems several from the base, ascending 
or decumbent, 5 to 10 in. long; leaves broadly oblong in outline, 1 to 1% 
in. long, pinnately parted into 5 to 9 ovate or suborbicular divisions or lobes, 
the lobes entire or 2 or 3-lobed; upper leaves (or sometimes all) usually with 
only 3 (or 5) entire lobes at tip and cuneately tapering base, or lanceolate 
and entire; peduncles surpassing the leaves; corolla white, with rows of 
purple dots radiating from the center to the large purple spot at the end of 
each lobe, 1 to 1 Ys in. broad; scales half free, rolled toward the filaments, 
ciliate.—Meadows, 1500 to 6500 ft.: Sierra Nevada foothills from Nevada Co. 
to Kern Co. Apr.-Aug. Also called Calico Flower and Spotted Nemopiiila. 
Var. concolor Brand. Leaves pinnatifid; corolla without purple blotches at 
tips of its lobes; scales oblong and half free.—Clear Creek, Butte Co. 

4. N. menziesii H. & A. Baby Blue-eyes. Fig. 782. Stems branching from 
the base, slender or succulent, diffuse or ascending, 3 to 18 in. long; herbage 
more or less hirsute-pubescent; lower leaves IY2 to 3% in. long, pinnately 

782. Nemopiiila menziesii H. & A.; a, liabit 
x % ; b, scales and sect, of corolla base x 3. 

divided into 5 to 9 mostly 2 or 3-lobed 
divisions; upper leaves less divided; 
peduncles twice as long as leaves; 
calyx-lobes 2 to 5 lines long; corolla 
light to deep blue, often veined with 
purple, lighter and often dotted toward 
center, but seldom hairy, basin-shaped, 
divided about % of the way to base, 
Y> to 1Y2 in. wide; scales broad and 
wholly adherent to narrow and part 
free, often enlarged at tip, laciniate, 
ciliate, or entire.—Moist spots on val¬ 
ley floors and hillsides, 20 to 5000 ft., 
common: cismontane Cal. (N. insignis 
Bentli. N. intermedia Bioletti.) Ex- 
tremely variable. Yar. atomaria 
Chandler. Pale Baby Blue-eyes. More 
succulent and less pubescent, often 
nearly glabrous; calvx-lobes shorter 
and broader; corolla white or pale 
blue, rather smaller, somewhat more 
deeply divided, dotted or rarely only 
veined dark purple or black, hairy at 
center; scales very narrow or linear, 
usually hairy, often reduced to a mere 
line of hairs.—Moist places, Coast 
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Eanges. (N. atomaria F. & M.) Yar. integrifOlia Parish. Leaves entire or 
with 3 to 5 broad lobes; corolla white or light blue.—Mts. of S. Cal. Apr.-July. 

5. N. venosa Jepson. Similar to no. 4; corolla with a large purple blotch on 
each lobe and in throat, the pale blue upper portion of each lobe conspicuously 
purple-veined.—Mts. of Napa and Sonoma Cos. 

6. N. pedunculata Dougl. Stems prostrate or among underbrush lax, spar¬ 
ingly pubescent, 2 to 6 (or 12) in. long; leaves oblong, 5 to 7-lobed or 
-divided; peduncles shorter than the leaves, strongly deflexed in age, burying 
the capsules; corolla white or pale blue, often black-dotted, the scales linear, 
often reduced to hairy lines; style as long as ovary or longer.—Damp places 
in the foothills or mts., grassy slopes and shade of thickets, 50 to 6000 ft.: 
Modoc and Lassen Cos. w. to Humboldt Co., thence s. along the coast to San 
Diego Co.; not common. Apr.-May. 

7. N. sepulta Parish. Stems usually prostrate, the branches often strongly 
angled or winged, 2 to 5 (or 15) in. long; 
leaves oblong, pinnately parted into 5 or 7 
oblong lobes; peduncles deflexed in age; 
corolla open-campanulate, not hairy at 
center, whitish, often dotted with blue or 
purple toward the center, 2 lines broad; 
scales linear or reduced to hairy lines; 
capsules a little broader than long, 2% 
lines broad.—Mts., 1500 to 4000 ft., widely 
distributed in Cal. but not common. Mar.- 
Apr. 

8. N. spatulata Cov. Fig. 783. Stems 
few from the root-crown, 1 to 2% (or 4) 
in. long (rarely to 8 in. long), diffuse or 
prostrate; herbage liispidulose; leaves 
cuneate or linear-cuneate, coarsely 3 (rarely 
5 or 7)-toothed at apex, y2 to 1% in. long; 
corolla bluish or white, often with a purple 
spot at tip of each lobe and a few dots in 

center, 3 lines long; scales small and laciniate or obsolete; style cleft at apex 

783. Nemophila spatulata Cov.; a, 
habit x V2 ; b, fl. x 2; c, stamen, 

and scales x 4. 

-Montane ridges in pine forests, 5000 to 
Nevada Co. to Tulare Co.; Tehachapi 
Eange; s. to San Jacinto Mts.; w. Nev. 
May-June. (N. humilis Eastw.) 

9. N. heterophylla F. & M. Small White 
Nemophila. Stems erect, ascending or lax, 
8 to 13 in. long; herbage thinly hirsute or 
hirsutulose; leaves pinnately divided or 
cleft into 5 or 7 oblong or elliptic divisions; 
calyx-appendages evident; corolla white or 
bluish, devoid of blue or purple dots, basin¬ 
shaped or broadly campanulate, not hairy 
within, 3 to 4J2 lines broad; scales semi¬ 
circular, oblong or triangular, entire or 
laciniate, not reduced to hairy lines.— 
Canons and hillslopes, mostly in shady 
spots, 20 to 4000 ft. in the foothills: Coast 
Eanges and Sierra Nevada. It is the most 
common species and is extremely variable. 
Yar. flaccida Brand. Upper leaves (or 
sometimes all) broadly 1 or 2-toothed or 
-cleft or subentire.—Mendocino, Shasta and 
Butte Cos. (N. flaccida Eastw.) Var. 
nemorensis Jepson n. comb. Scales nar¬ 
rowly linear or almost obsolete.—Near the 
coast, Marin Co. to Santa Clara Co. (N. 
nemorensis Eastw.) 

9000 ft.: Sierra Nevada from 

784. Nemophila pulchella Eastw.; a, 
fl. branchlet x b, gland x 19. 
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10. N. pulchella Eastw. Fig. 784. Similar to no. 8; calyx-appendages minute 
or even obsolete; corolla deep blue or purplish, rotate or basin-shaped; scales 
broadly linear, wholly adnate, ciliate or not, or reduced to short-hairy bands.— 
Foothills, 500 to 4800 ft.: s. Sierra Nevada from Fresno Co. to Kern Co. Apr. 

11. N. rotata Eastw. Similar to no. 9; corolla light blue, saucer-shaped, 4 
lines broad; scales linear, deeply and finely fimbriated, partly free above.— 
Valleys and mesas, coastal S. Cal. 

12. N. exilis Eastw. Stems diffuse, 6 to 12 in. long; herbage hirsute or 
liirsutulose; leaves % to 1 in. long, pinnately divided into 5 or 7 divisions or 
lobes, the lobes oblong, ovate or roundish, contracted or broadly petiolulate at 
base, sometimes again 3-lobed; upper leaves (or again sometimes all) merely 
coarsely or irregularly few-toothed or lobed, or even nearly entire; corolla 
white, broadly campanulate or bowl-shaped, (l1/^ or) 2y2 to 4 lines broad; 
scales narrow, the pairs divergent.—Foothills, 500 to 5000 ft.: Coast Ranges 
from Santa Clara Co. to Mendocino Co.; Sierra Nevada foothills from Tulare 
Co. to Butte Co. Apr.-May. 

13. N. parviflora Dougl. Small-flowered Nemophila. Stems decumbent 
or ascending, hispid, % to 1*4 ft. long; leaves suborbicular to roundish-ovate 
in outline, 4 to 12 lines long, pinnately cleft into 5 lobes (or sometimes 
merely dentately 5-toothed), the lobes acute; peduncles shorter than leaves, 
not deflexed in age; corolla scales minute, various, but usually half free and 
laciniate or ciliate; style as long as the ovary or longer.—Foothills and 
canons, moist or shady places, 50 to 4500 ft.: Coast Ranges from Santa Cruz 
Mts. to Humboldt and Trinity Cos.; Sierra Nevada from Fresno Co. to 
Plumas Co.; n. to Wash. Mar.-Apr. Var. austinae Brand. Leaves shallowly 
lobed, the lobes more nearly rounded.—Siskiyou Co.; Plumas Co., passing 
into the next variety. Var. quercifolia Chandler. Oak-leaf Nemophila. 
Pubescence softer and more spreading than in the species; leaves roundish 
or ovatish in outline, 6 to 9 lines long, sinuately parted or divided into about 
5 lobes, the lobes rounded and tending to be broader towards the apex; 
peduncles mostly exceeding the leaves.—Sierra Nevada, 1500 to 5000 ft. 
(N. quercifolia Eastw.) 

3. ELLISIA L. 

Annuals, similar to Nemophila. Leaves opposite or the uppermost alter¬ 
nate, pinnately parted or twice or thrice pinnately dissected. Flowers bract- 
less, in axillary peduncled racemes. Calyx without appendages at the sinuses, 
and usually much enlarged under the fruit. Corolla white, campanulate, 
shorter or little longer than the calyx, the internal scales minute or none. 
Ovules 4 to 8. Seeds not carunculate. (John Ellis, English botanist of the 
18th century, whom Linnaeus called a “bright star of natural history.”) 

Sepals sparsely bristly or ciliate, not glandular. 
Leaves once pinnately parted, the lobes remote; ovules 2 on each placenta, borne on 

the front of it.1. E. membranacea. 
Leaves twice or thrice pinnatifid; ovules 4 on each placenta, 2 on the front and 2 on 

the back. 
Corolla IV2 to 2 times as long as calyx; flowers many or numerous, racemose 

or commonly paniculate; erect plants; coastal. .2. E. chrysanthemifolia. 
Corolla not exceeding calyx; flowers few in a raceme; diffuse plants; deserts. .. 

3. E. torreyi. 
Sepals sparsely bristly and also sprinkled with black short-stipitate glands; leaves once 

pinnately parted.4. E. micrantha. 

1. E. membranacea Benth. Fig. 785. Stems procumbent, 1 to 2 ft. long; 
herbage glaucous, the leaves with a few short scattered stiff hairs, the stems 
with minute prickles on the angles; leaves ovate in outline or often nearly 
as broad as long, 1 to 5 in. long, pinnately divided, with 2 broad lobes (obtuse 
at apex and broadest at base) spreading at right angles to the terminal 
lobe, or often with 4 to 8 similar lateral lobes, the lobes remote; petiole 
wing-margined; flowers racemose, few or many on the peduncles; calyx with¬ 
out appendages, its lobes ciliate-bristlv; corolla white with a small lance¬ 
shaped purple spot in the center of each lobe, 2 lines broad, no scales in the 
throat but with 10 glandular elevations; capsule often purple in age, with 
several muricate prickles, 1 or 2-seeded; seed globose, reticulated.—Shady 
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places in the foothills: San Diego to Mt. 
Diablo, e. to Tulare Co., Mohave Desert 
and west side Colorado Desert. 

2. E. chrysanthemifolia Benth. Stem 
often stout, erect, freely branching, Y2 to 
2 ft. high; herbage thinly short-hirsute 
with spreading hairs, or the leaves his- 
pidulose; leaves ovate in outline, 2 to 4 
in. long, twice to thrice pmnately dis¬ 
sected or incised, shortly petioled or sub- 
sessile, with a conspicuous auriculate 
dilation at base; flowers loosely race¬ 
mose; corolla open-campanulate, surpass¬ 
ing the oval calyx-lobes; scales in tube 
a diverging pair to each stamen; capsule 
whitish, thinly hirsute, the placentae lin¬ 
ing and exactly conforming to the valves; 
placentae with two roughened seeds 
borne on the front of each, and 2 smooth 
ones concealed behind each, that is, be¬ 
tween the placentae and the valves.— 
Shady places along the coast: Contra 
Costa Co. to San Diego Co. 

3. E. torreyi Gray. Similar to no. 2; 
stems weak, diffuse, 6 to 13 in. long; 
herbage thinly soft-hairy or pilose; leaves Yi to 1 Yl in- long, pinnatelv 
parted, the lobes incised or toothed; upper leaves with a dilated auriculate 
base, the lower petioled; racemes few-flowered; corolla broadly campanulate, 
not exceeding calyx.—Mohave and Colorado deserts; e. to Ariz.; s. to L. 
Cal.; rare. 

785. Ellisia membranacea Benth.; a, 
fl. branch x %; b, fl. x IV2 ; c, pistil 

x 41/s ; d, gland x 7. 

4. E. micrantha (Torr.) Brand. Stems erect, branching from the base, 
slightly glandular-pubescent or subglabrous, 5 to 10 in. high; leaves oblong- 
in outline, Y2 to 1 in. long, pinnately parted, the lobes entire or rarely 1- 
toothed; lower leaves petioled, the upper auriculate-dilated at the sessile 

base; flowers many in racemes and 
subpaniculate; corolla white, deeply 
bowl-shaped, 2 lines long, the lobes 
quadratish, emarginate; stamens un¬ 
equal, 3 longer, a yellowish spot on 
corolla between the filaments. — 
Washes and mesas, often in shade, 
300 to 7500 ft., rather infrequent: 
Colorado and Mohave deserts; Invo 
Co.; e. to Utah and western Tex.; s. 
to L. Cal. and Sonora. (Phacelia 
micrantha Torr.) 

4. DRAPERIA Torr. 

Low diffuse perennial herb with 
slender stems and opposite entire 
leaves. Flowers in a terminal cyme, 
its branches consisting of unilateral 
racemes. Calyx-segments linear. 
Corolla pale lavender, tubular-fun- 
nelform, without appendages. Sta¬ 
mens unequal and unequally in¬ 
serted low on the corolla-tube, in¬ 
cluded. Ovary 2-celled, the ovules in 
each cell 2, pendulous. Style long, 
filiform, 2-cleft at apex. Capsule 
subglabrous. (J. W. Draper, Ameri¬ 
can historian.) 
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1. D. systyla Torr. Fig. 786. Stems few or several, 4 to 7 in. long, arising 
from the horizontal rooting branches of a large root-crown; herbage silky- 
hirsute; leaves ovate, entire, % to 1% in. long; corolla 5 to 6 lines long; 
ovary densely hairy.—Pine woods, 4000 to 5500 ft.: Sierra Nevada from 
Tulare Co. to Shasta Co.; Siskiyou Co. June-July. 

5. PHACELIA Juss. 

Perennial or annual herbs of marked aspect, with alternate leaves (or 
sometimes the lower opposite). Flowers violet, blue or white, in scorpioid 
spikes or racemes. Calyx of 5 nearly distinct sepals, commonly accrescent. 
Corolla from nearly rotate to campanulate, tubular or funnelform, promptly 
deciduous, the tube commonly with internal lamellate projections or scales. 
Stamens inserted on the base of the corolla. Style 2-cleft or -parted, or 
divided to the base. Capsule 1-celled or nearly or quite 2-celled by the 
approximation or union of the placentae in the axis, 2-valved, the thin septa¬ 
like placentae adherent to the valves. Seeds reticulate-pitted or favose or 
transversely corrugated. (Greek phakelos, a cluster, many species with 

crowded flowers.) 

A. Seeds commonly reticulate or favosely pitted, never transversely 
corrugated. 

I. Scales (if present) free from corolla; annuals. 
Corolla scales none; corolla deeply saucer-shaped; ovules 20 to 80 on each placenta.— 

Subgenus Gymnobythus. 
Corolla blue with white or purple center, mostly 6 to 9 lines broad.1. P. viscida. 
Corolla pale blue or purplish without white center, % to 2 in. broad. 

2. P. grandiflora. 
Corolla scales present, adnate to lower portion of filament; ovules 8 to 50 on each placenta. 

—Subgenus Whitlavia. 
Corolla open-campanulate or somewhat bowl-shaped, cleft to the middle or below; 

ovules not very numerous. 
Ovules about 20 to each placenta; corolla deep violet, % to 1 in. broad; cleft 

below the middle.3. P. parryi. 
Ovules 8 to 10 to each placenta; corolla white, 3 to 6 lines broad, cleft to the 

middle.4. P. longipes. 
Corolla oblong-campanulate, not cleft to the middle; ovules more numerous (20 to 50 

to each placenta).5. P. minor. 

II. Scales commonly adnate to the corolla-tube. 

1. Ovules always 2 to each placenta.—Subgenus Euphacelia. 
a. Leaves entire, or pinnately parted or divided and the lobes entire. 

Coarse perennials with stout stems 1% to 3V2 ft. high; corolla commonly white. 
Herbage pubescent and hirsute; plants of rocky and usually dry places. 

Leaves entire or with 1 pair of supplementary lobes at summit of petiole; mon¬ 
tane or high-montane, at least mostly. 

Sepals bristly and finely pubescent, not venulose; leaves not glaucous. 
6. P. heterophylla. 

Sepals bristly mostly or only on margins, transversely venulose; leaves sub- 
glaucous beneath.7. P. corymbosa. 

Leaves pinnatifid with usually large terminal lobe, rarely entire; mostly foot¬ 
hills or middle altitudes.8. P. californica. 

Herbage hispid-bristly with stinging hairs; plants of shady moist places. 
9. P. nemoralis. 

Annuals with stems 2 to 9 in. high; corolla commonly blue, rarely whitish. 
Leaves mostly incisely lobed or parted; racemes rather lax but many-flowered; style 

parted scarcely to the middle; Coast Ranges.10. P. breweri. 
Leaves entire or essentially so; Sierra Nevada or mts. of S. Cal. 

Style parted to base; corolla 1 to 1V2 times as long as calyx; stem branching at 
or near the base.11. P. eisenii. 

Style parted to middle or just below middle. 
Corolla long-persistent, 2 times as long as calyx or nearly; scales very long 

and very narrow; rare.12. P. marcescens. 
Corolla deciduous. 

Racemes rather densely flowered. 
Scales with the outer edges free; common.13. P. humilis. 
Scales of contiguous pairs with the outer edges partly connivent 

in pairs; rare.14. P. irritans. 
Racemes not densely flowered; stem simple below, the branches in 

opposite pairs at or above the middle; frequent. . .15. P. racemosa. 

b. Leaves cleft, parted or divided, but whether cleft, parted or divided the lobes or divi¬ 
sions in any case crenate or toothed; annuals except no. 19. 

Leaves divided, that is mostly with distinct or discrete divisions or leaflets. 
Divisions of leaves mostly rather delicate with numerous lobes, teeth or scallops, the 

whole more or less fernlike in appearance. 
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Sepals unlike, 1 or 2 of them dilated and leaf-like and often toothed or cleft; 
Sierra Nevada foothills.16. P. platyloba 

Sepals essentially alike. 
Stamens much-exserted; Sacramento Valley to S. Cal.. . .17. P. tanacetifolia. 
Stamens little or not at all exserted; mostly Coast Ranges and coastal S. Cal.. 

18. P. distans. 
Divisions of leaves or leaflets coarser, the teeth or scallops fewer and larger. 

Perennial; herbage somewhat glandular; corolla yellowish-white or bluish; sta¬ 
mens somewhat exserted.19. P. ramosissima. 

Annuals. 
Corolla longer than calyx. 

Stamens not or scarcely surpassing the blue or lavender corolla; divi¬ 
sions of leaves or leaflets without petiolules; style cleft halfway 
or below. 

Sepals narrow-oblanceolate, very narrow-attenuate downward, 
never becoming c.hartaceous. 

Scales wholly adnate to corolla; common.20. P. hispida. 
Scales with a bristle-like apex projecting into tube; rare. . . . 

21. P. eremica. 
Sepals oblong to broadly ovate, in fruit becoming chartaceous. . . . 

22. P. ciliata. 
Stamens well-exserted from the white corolla; sepals linear or oblan- 

ceolate; divisions of leaves or leaflets mostly with petiolules. . 
23. P. pedicellata. 

Corolla shorter than calyx; stamens included.24. P. cryptantha. 
Leaves toothed or cleft, seldom divided (except in P. crenulata). 

Leaves oblong to linear-oblong, crenately lobed or pinnatifid; stamens well-exserted. . . 
25. P. crenulata. 

Leaves round- or elliptic-ovate, slightly lobed; sepals unequal. 
Racemes dense, many-flowered; stamens and style exserted. . . .26. P. malvaefolia. 
Racemes slender, becoming loose, fewer-flowered; stamens and style included.. 

27. P. rattanii. 

2. Ovules usually more than 2 to each placenta.—Subgenus Eutoca. 

a. Perennials. 

Leaves 3 to 6 lines long, as broad as long; main stems white-woolly; Panamint Mts. 
28. P. perityloides. 

Leaves much larger (1 to 7 in. long), longer than broad; stems never white-woolly. 
Stamens strongly exserted; leaves not glandular nor harsh-hairy. 

Stem branched, 4 to 10 in. high; leaves silky-pubescent on both sides; Sierra 
Nevada.29. P. hydrophylloides. 

Stem simple, 3 to 7 ft. high; leaves puberulent; mts. of n. Cal.. . .30. P. procera. 
Stamens little or not at all exserted; leaves glandular or harsh-hairy, merely toothed 

or cleft, rarely divided; north coast.31. P. iolanderi. 

b. Annuals. 

Leaves pinnately parted or divided. 
Plants robust, 1 to 2 ft. high; racemes congested in a terminal cymose panicle; leaves 

bipinnately parted; Santa Catalina Isl.32. P. lyoni. 
Plants slender, the stems commonly 3 to 10 in. long; pedicels retrocurved, at least in 

age. 
Leaves pinnately and often finely parted.33. P. douglasii. 
Leaves mainly entire or merely coarsely toothed.34. P. davidsonii. 

Leaves entire or toothed or cleft, sometimes parted or divided toward base. 
Leaves cordate at base, mostly broader than long.35. P. rotundifolia. 
Leaves not cordate, longer than broad. 

Pedicels curved or retrocurved-spreading in age; stamens included; filaments a 
little hairy; dwarf (mostly only 1 to 3 in. high).36. P. curvipes. 

Pedicels straight (IV2 lines long to almost none). 
Leaves linear or oblanceolate, mostly entire. 

Herbage hirsute and minutely pubescent; stems *4 to 1 or IV2 ft. 
high; style cleft Vs.37. P. linearis. 

Herbage glandular; stems 2 to 10 in. high; style cleft about %. 
Stamens conspicuously exserted; herbage hispid as well as gland¬ 

ular; mts. bordering Mohave Desert. .38. P. mohavensis. 
Stamens included; herbage not hispid; mts. of n. Cal. 

39. P. pringlei. 
Leaves broader, orbicular, ovate or broadly oblong. 

Style bifid or cleft near the apex; stamens included. 
Corolla 4V2 to 7 lines long; leaves entire or with 1 or 2 lobes or 

teeth near base.40. P. divaricata. 
Corolla 2 to 4 lines long; leaves crenate or dentate. 

Plants 3 to 10 in. high; desert plants. 
Stems few to several from base; corolla blue or bluish. . 

41. P. parishii. 
Stem simple at base, branched above; corolla white. 

42. P. lemmonii. 
Plants 1 ft. high; corolla light blue; cent. Coast Ranges. 

43. P. suaveolens. 
Style cleft or parted to near the middle or below. 

Divisions of style short, not exserted from corolla. 
44. P. phacelioides. 
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Divisions of style long, well-exserted from corolla. 
Stamens exserted. 

Corolla nearly white; ovules 5 or 6 to each placenta; 
Santa Lucia Mts.45. P. grisea. 

Corolla violet; ovules 2 to 4 to each placenta; s. Sierra 
Nevada.46. P. purpusii. 

Stamens included; Mariposa Co.47. P. vallicola. 

B. Seeds transversely corrugated; corolla with, scales distinct or indistinct or 
none; ovules more than 2 to each placenta; deserts or mountain ranges 
bordering them (except no. 52).—Subgenus Microgenetes. 

Leaves pinnateiy divided or pinnatifid into many or numerous lobes or divisions, the 
divisions rather fine (mostly 1 to 2 or 3 lines long) or somewhat larger in no. 49. 

Corolla small, shorter than or only slightly exceeding calyx; scales inconspicuous or 
wanting. 

Sepals linear, slightly dilated and often recurved or spreading at apex; stems 
diffuse or ascending.48. P. ivesiana. 

Sepals strongly spatulate, straight; stems erect.49. P. ctffinis. 
Corolla 2 or 3 times longer than calyx. 

Corolla scales connate their whole length with the filaments.50. P. bicolor. 
Corolla scales entirely free from the stamens, or none. 

Corolla 5 to 7 lines long.51. P. fremontii. 
Corolla not more than 3 lines long. 

Corolla open-campanulate, often as broad as long. . . .52. P. brachyloba. 
Corolla narrowly tubular-campanulate.53. P. hallii. 

Leaves round-ovate, subcordate at base, entire or crenate, not pinnatifid; stamens included; 
style cleft % to % ; capsule globose, the calyx % to as long. 

Corolla 1% times longer than the calyx; small dwarfs.54. P. pachyphylla. 
Corolla 2 to 3 times longer than calyx; robust plants.55. P. calthifolia. 

I.—Subgenus Gymnobythus. Corolla without scales; ovules 20 to 80 to each 
placenta; seeds small, not transversely corrugated. 

1. P. viscida Torr. Stems % to 2 ft. high, simple or slightly branching; 
herbage densely viscid-glandular and hirsute-pubescent; leaves broadly ovate 
or roundish, cuneate or truncate at base, doubly serrate or irregularly den¬ 
tate, to 1 or 3 in. long, short-petioled or the upper sessile; flowers few to 
many in a single terminal raceme; calyx-lobes linear to almost spatulate, 
about equaling the capsule; corolla deeply saucer-shaped or rotate-campanu- 
late, deep blue with purple or whitish center 6 to 9 (or 11) lines broad; 
stamens included; filaments very slender, sparingly pilose-hirsute.—Open 
ground along the coast, 50 to 1500 ft.: San Luis Obispo Co. to San Diego 
Co.; s. to L. Cal. Apr.-June. Yar. albiflOra Gray. Corolla white.—S. Cal. 

2. P. grandifldra (Benth.) Gray. Similar to no. 1; plants larger through¬ 
out, 2 to 3 ft. high, more robust and hispid-viscid; leaves 2 to 6 in. long, the 
petioles 1 to 4% in. long; corolla 1% to 2 in. broad.—Along S. Cal. coast 
from Santa Inez Mts. to San Diego, 500 to 2000 ft. Apr.-June. (Eutoca 
grandiflora Benth.) 

II.—Subgenus Whitlavia. Corolla scales free from corolla except at base, 
adnate to the lower portion of the filament; style much longer than calyx 
or ovary; seeds not transversely corrugated; ovules 8 to 50 on each 
placenta. 

3. P. parryi Torr. Stem erect, simple or sparingly branched above, Vn to 
1 Yo ft. high; herbage glandular-puberulent and hirsute or even hispid; leaves 
ovate, obtuse to sub-cordate at base, irregularly double-toothed or laciniate, 
% to 2 in. long, the lower long-petioled, the upper cauline shortly petioled 
or almost sessile; racemes loose, elongated in age; pedicels widely spreading, 
slender, % to 1 in. long; sepals linear; corolla open-campanulate, cleft below 
the middle, royal purple or deep violet with a yellowish or whitish 5-raved 
center, 5 to 6 lines long, % to 1 in. broad, about twice the length of the 
calyx-lobes; filaments pilose, equaling or slightly exceeding the corolla; 
ovary with a row of hairs at apex on each side midway between placentae; 
style sparsely hispid, divided Vs to y2 the way down.-—-Valleys and hill- 
slopes, 600 to 2500 ft.: Santa Lucia Mts. to San Diego, thence e. to west side 
Colorado Desert; s. to L. Cal. Mar.-June. The foliage stains paper brownish. 

4. P. longipes Torr. Stems erect or ascending, freely branching at or 
above the base, 3 to 12 in. high; herbage hirsute and densely glandular 
throughout; leaves cordate at base, usually rounded at apex, ovate or 
orbicular, coarsely and obtusely crenate, 1 to 1% in. long; the petioles mostly 
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much longer; racemes loose, the lower pedicels becoming % to 2% in. long; 
sepals linear-spatulate, 2 to 3 lines long; corolla white, open-campanulate, 
usually parted to the middle, 4 to 6 lines long; scales glabrous; stamens 
slightly pilose at or near the base, little longer than the corolla; style pilose, 
deeply 2-cleft; “ovules about 8 to each placenta.”—Mts. of coastal S. Cal. 
from Santa Barbara Co. to San Diego Co., 3000 to 7500 ft. Apr.-June. 

5. P. minor (Harvey) Thell. California Blue-bell. Stem erect, simple or 
branching, hispid with short spreading hairs, % to 2 ft. high; herbage gland¬ 
ular-viscid throughout; leaves broadly or round-ovate, truncate or cordate at 
base, coarsely and sometimes doubly serrate, hispid, 1 to 2y2 in. long, the 
lower long-petiolecl, the upper short-petioled or nearly sessile; racemes 
elongated; lower pedicels % to 1% in. long; sepals linear, 4 lines long; corolla 
blue or purple, long-tubular, as broad or even a little broader below than 
above (that is at the throat), % to 1*4 in. long, 3 to 5 lines broad; stamens 
scarcely if at all exceeding the corolla; scales hairy.—Valleys and mesas, 
500 to 4000 ft.: Los Angeles and San Bernardino Valley to San Diego Co. 
and e. to west side of Colorado Desert; L. Cal. (P. whitlavia Gray.) Var. 
campanularia Jepson n. comb. Leaves % to 3 in. long, long-petioled; raceme 
loose, elongated; fruiting pedicels usually exceeding the calyx; sepals de¬ 
cidedly glandular, 4 to 7 lines long; corolla deep blue (the tube widened 
upward), scarcely if at all ventricose, % to 1% in. long; scales glabrous or 
sometimes hairy.—Desert ranges, 800 to 4000 ft.; Mohave and Colorado 
deserts. Apr.-May. (P. campanularia Gray.) 

III.—Subgenus Euphacelia. Ovules 2 to each placenta; lower part of the 
corolla-tube with 10 scales, each attached by one side to the corolla-tube, 
and by the other side to the base of a stamen; seeds not transversely 
corrugated (or in a few species corrugated on the margin). 

6. P. heterophylla Pursh. Stems several from the base, erect, 2 to 21/o ft. 
high, scantily to grayish-hirsute; leaves mostly cauline, lanceolate to broadly 
elliptical, with a pair of reduced leaflets at base, greenish to grayish with 
short appressed pubescence, 1 to 2 in. long; racemes 1 to 1% in. long, so dis¬ 
posed as to be openly paniculate; sepals linear; corolla white, 2% lines long; 
scales narrow, wholly adnate, one each of adjacent pairs connivent by their 
free edge; stamens exsertecl, long-hairy at the middle.-—Montane, 5000 to 
7000 ft.: Sierra Nevada from Tulare Co. to Placer Co., n. to B. C. and Ida., 
e. to Ariz. Var. griseophylla (Brand) Mcbr. Stems % to 1% ft. high; 
leaves lanceolate to narrowly elliptic, acute, mostly entire or with a pair of 
reduced leaflets at base, greenish to grayish with a spreading hirsute pubes¬ 
cence, 1*4 to 2 in. long, a few of the basal leaves long-petioled; inflorescence 
loose.—Montane, 4000 to 7200 ft.: San Bernardino Mts.; Sierra Nevada from 
Tulare Co. to Nevada Co. and Modoc Co.; Mendocino Co. to Siskiyou Co. 
(P. magellanica f. griseophylla Brand.) Var. frigida Jepson n. comb. Plants 
usually compact and low, the stems ascending or diffuse, nearly naked, 3 to 
10 in. high; basal leaves lanceolate to oblong, acute, commonly entire, grayish- 
hirsute, rarely sub-silky, 1 to 2 in. long, tapering into a petiole % to as long; 
cauline leaves few or almost none, similar, short-petioled or the upper sub- 
sessile; racemes rather short, usually in a rather compact panicle.—Montane, 
6000 to 13,000 ft.: San Jacinto Mts.; San Bernardino Mts.; White Mts.; 
Sierra Nevada from Tulare Co. to Lassen Co.; Yollo Bolly Mts. to Mt. Shasta. 
(P. frigida Greene.) Var. compacta Jepson n. comb. Stems many, ascending 
from the freely branched crown of a stout taproot, 7 to 9 in. high, pubescent; 
leaves linear-oblanceolate or linear, acute, gradually narrowed at base to a 
petiole, entire or with a pair of small lobes at base, densely appressed-silky, 
1 to 2 in. long; racemes rather short in a compact panicle; corolla white.— 
Mts. bordering or near the w. side of the Great Basin, 6000 to 9000 ft.: 
Marble Mt., w. Siskiyou Co.; Mt. Shasta; mts. about Lake Tahoe; w. Nev. 
(P. compacta Greene). Var. pygmaea Jepson n. var. Plant very much con¬ 
densed, tufted, 2 to 4 in. high; leaves oblong-lanceolate, appressed white- 
silkv, 4 to 9 lines long, short-petioled; panicle of racemes reduced to a small 
head or nearly.—Mt. Shasta, 9000 ft. (Jepson, type). Var. dasyphylla Jepson 
n. comb. Similar in habit to var. pygmaea; filaments very slightly or ob¬ 
scurely hairy and only below the middle.—Alpine, 11,400 to 12,600 ft.: Silver 
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787. Phacelia californica Cham.; a, leaf x % 
b, panicle x V2 ; c, corolla spread open x 2 

d, cross sect, ovary x 10. 

Pass, Fresno Co.; Mt. Whitney. (P. 
dasyphylla Greene.) 

7. P. corymbosa Jepson n. sp. 
Stems few or several, very slender, 
almost naked, erect or ascending 
from a basal or subbasal tuft of 
many leaves, 11 to 14 in. long; 
herbage hirsute and minutely 
puberulent, the stems glandular- 
hirsute above, the leaves greenish- 
white or subglaucous beneath; 
leaves broadly oblong, entire, acute 
at base and apex, 1 to 1% in. long, 
rather definitely though not 
abruptly petioled, the petioles half 
to as long; racemes subumbellately 
disposed or corymbose, 1 to 3 in. 
long; flowers somewhat discrete, at 
least not densely crowded; sepals 
oblong, somewhat bristly, especially 
on the margins, transversely venu- 
lose; corolla white, 3 lines long.— 
Upper Sacramento Eiver (Duns- 
muir, 2200 ft., Jepson 6161, type). 

8. P. californica Cham. Rock 

Phacelia. Fig. 787. Stems stout, 
simple, erect, 1^4 to 2 ft. high, 
usually several from the root-crown; 
stems and petioles hispid, some¬ 
times very sparsely so, the blades 

strigose, either green or canescent; leaves pinnate or pinnatifid, the large 
terminal lobe elliptic to lanceolate, 2 to 4 in. long, with 1 to several pairs 
of smaller or much reduced leaflets or lobes below, or entire; petioles com¬ 
monly long; racemes dense, 1 to 2 in. long, mostly rather short-peduncled and 
disposed in a terminal panicle; sepals oblong; corolla commonly purple, 3 
lines long.—Rocky points or ledges, near the coast, 20 to 1500 ft.: Marin, 
w. Contra Costa, w. Alameda and San Francisco Cos. to Monterey Co. Var. 
imbricata Jepson. Stems 2 to 21/2 ft. high; racemes 2 to 4 in. long, many in 
an often large panicle (less commonly in 2s and 3s), mostly 011 long pe¬ 
duncles; corolla dingy white; fruiting calyces ovate or broad, conspicuously 
imbricated.—Dry rocky foothills, 300 to 3000 ft., mostly toward the interior: 
Coast Ranges; Sierra Nevada foothills; cismontane S. Cal. Var. virgata 
Jepson n. comb. Stem stout, simple, usually erect, 1 to 3% ft. high, leafy at 
base and to the middle of the stem, thence with the many racemes com¬ 
pactly virgate-racemose to the summit; stem and petioles sparsely or densely 
coarse-hispid with a dense almost plush-like short indument beneath; leaves 
pinnately divided to entire, appressed-pubescent.—Montane, 2000 to 6000 
ft.: Mendocino Co. to Shasta and Siskiyou Cos.; Modoc Co. to Nevada Co. 
One of the most well-marked forms of this variable group, but intergrading, 
especially at the limits of its range, with var. imbricata. (P. virgata Greene). 
Var. rubacea Jepson n. var. Somewhat similar to var. virgata, but the 
branches of the main axis (especially the lower) more or less elongated and 
bearing subumbellate or corymbose clusters of racemes, the whole inflores¬ 
cence loosely paniculate; sepals becoming red, bristly-ciliate.—Lower slopes 
of Mt. Konocti, Lake Co. (Jepson, type). Var. bernardina Jepson n. comb. 
Stems 1 to lYo ft. high; sepals ovate, obtuse or acutish.—Mts. of S. Cal., s. 
to L. Cal. (f. bernardina Mcbr.) Var. patula Jepson n. comb. Stems erect, 
ascending or decumbent, nearly naked, 5 to 12 in. high; leaves mostly basal, 
ovate or elliptic-ovate with 2 or 3 pair of supplementary lobes below, or 
deeply pinnatifid; sepals narrowly obovate to lanceolate or linear-lanceolate. 
—Mts., 5500 to 8000 ft.: cent, and s. Sierra Nevada; mts. of S. Cal. (P. 
magellanica f. patula Brand. P. californica f. ballii Mcbr.) 
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9. P. nemoralis Greene. Stems 1 
or few from the base, simple below, 
paniculately branched above, 1% to 
3 ft. high, very bristly with sting¬ 
ing hairs; herbage light green; 
leaves elliptical to oblong, 1 to 4 
in. long, simple and entire or with 
a pair of small leaflets at base; 
basal and lower leaves on petioles 
2 to 3 in. long, uppermost short- 
petioled or sessile; racemes iy> to 
2V2 in. long, slender, in 2s or 3s, 
terminating the stems or lateral 
branches; corolla whitish, 2 lines 
long; capsule 2-seeded.—Shade of 
woods or brush in the foothills, 300 
to 1500 ft.: Santa Cruz Mts. to w. 
Alameda Co. and Sonoma Co.; 
Calaveras Co. to Fresno Co. May- 
July. 

10. P. breweri Gray. Fig. 788. 
Stem diffusely branching from the 
base, 4 to 9 in. high, the branches 
slender and with rather long inter¬ 
nodes; herbage puberulent and his- 
pidulose; leaves oblong-lanceolate, 
entire, cleft towards the base, or 
the lowermost and basal pinnately 
divided; racemes slender, lax or 
sometimes dense, 1 to 3 in. long, 

788. Phacelia breweri Gray; a, fl. branchlet 
x 1; b, leaf x 1; c, long. sect, of fl. x 3; d, 

long. sect, of ovary x 6. 

often geminate at the ends of the branches; sepals linear; corolla blue or 
whitish, 2 to 2y> lines long; scales narrow-oblong, acute at apex, attached 
the whole length; filaments glabrous, not exserted; capsule ovate, mostly 
1-seeded.—Dry slopes, 2000 to 4000 ft., South Coast Ranges: Mt. Diablo; 
Mt. Day; Cedar Mt.; Mt. Hamilton; Santa Cruz Mts.; Santa Lucia Mts.; 
San Carlos Range. May-July. 

11. P. eisenii Bdg. Stems slender, branched from base, erect or diffuse, 
1V2 to 7 in. high; herbage short-hirsute and somewhat glandular; leaves 
elliptic-oblong, entire or few-lobed, 6 to 8 lines long, narrowed to a petiole 
half as long; racemes loose, hardly scorpioid, the flowers on slender spread¬ 
ing pedicels; calyx-lobes narrowdy spatulate, moderately unequal, 1 to iy> 
lines long; corolla blue or white, 1% to 1% times as long as the calyx; the 
nearly parallel lobes surpassing the anthers, the scales short, wholly adnate 
and united at base in front of the filament; capsule ovate, shorter than the 
calyx; seeds scrobiculate.—Montane, 4100 to 8000 ft., Sierra Nevada from 
Mariposa Co. to Tulare Co. May-July. 

12. P. marcescens Eastw. Stems erect, branching, 8 to 9 in. high; herbage 
and inflorescence glandular, puberulent; leaves ovate-lanceolate, coarsely 
dentate or pinnatifid, the upper entire; racemes rather dense; corolla blue, 
2 lines long, only gradually or slowly pushed off by the enlarging capsule; 
scales long and very narrow, adnate; style cleft % or %.—Nevada Co. (Bear 
Valley, 3500 ft.); not otherwise known. 

13. P. humilis T. & G. Fig. 789. Stem 1 or several from the base, 2% to 
5 (or 8) in. high, the racemes borne terminally on short axillary branchlets 
along the leafy axis from the base to the summit, sometimes not exceeding 
the subtending leaves, sometimes much elongated; herbage glandular-puberu- 
lent; leaves lanceolate, entire, 1 to iy2 in. long, shortly petioled, or the very 
lowest ovate and half as long; sepals linear to narrowly spatulate, hispid, 
y2 to % as long as corolla; corolla campanulate, pale lavender or pale purple 
with a white center, 1 y2 to 21/2 lines long; scales narrow, adnate, the free 
edge of adjoining pairs connivent; stamens slightly exserted; style deeply 
parted, sparingly glandular-puberulent; capsule 4 (rarely 6)-seeded, the seeds 
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789. Phacelia humilis T. & Gr.; a, habit x ] 
b, fl. x 2V2 ; c, corolla spread open x 2% ; 
corolla scales x 5 ; e, cross sect, of ovary x 

d, 
5. 

regularly foveolate.—Granite sand 
of talus or rocky slopes, 4000 to 
8300 ft.: San Bernardino Mts.; 
San Gabriel Mts.; Teliachapi Mts.; 
Sierra Nevada from Tulare Co. to 
Lassen Co.; n. Nev. to e. Ore. May- 
July. (P. congdonii Greene.) 

14. P. irritans Brand. Stem 
brandling from near the base, 4 to 
6 in. high, the branches widely 
spreading or ascending; herbage 
hispid; leaves oblong-ovate, entire, 
% to 1% in. long, narrowed at base 
to a short petiole; racemes rather 
dense, % to l1/^ in. long; corolla 
pale blue, campanulate, cleft nearly 
to middle, 2 lines long; scales semi- 
lanceolate, wholly adnate, the free 
edges of contiguous pairs partly 
connivent; stamens exserted, the 
filaments a little hairy.—N. Sierra 
Nevada, 5000 to 6100 ft., from 
Sierra Co. to Plumas and Lassen 
Cos. 

15. P. racemosa (Kell.) Bdg. 
Stem slender, IY2 to 4 in. high, 
simple below, commonly with oppo¬ 
site branches above, the successive 
pairs spreading at right angles 
with each other; herbage glandu- 
lar-puberulent, the stems mostly 

glabrous and glaucous; leaves narrowly lanceolate, entire, tapering at base, 
y>2 to l1/* in. long, shortly petioled or subsessile, equaling or surpassing the 
loose spikes or branches of the cyme; sepals linear-spatulate, shorter than 
the corolla; corolla dull white or blue, narrow-campanulate, 1 to 2 lines 
long; scales linear or oblong; stamens included, glabrous; capsule globose, 
shorter than the calyx.—Montane, 5300 to 7500 ft.: Sierra Nevada from 
Fresno Co. to Tehama Co., thence to Siskiyou and Trinity Cos. June-July. 
(P. namatoides Gray.) 

16. P. platyloba Gray. Stem very slender, erect, sparingly branched, 
sparsely leafy, 1 to 2 ft. high; herbage minutely pubescent or the inflores¬ 
cence somewhat hirsute; leaves pinnately divided (at least below apex) 
into distinct divisions or leaflets; leaflets discrete 
or remote, oblong to linear in outline, 3 to 6 lines 
long, pinnately parted or minutely pinnatifid 
into small (% to iy> lines long) entire or toothed 
segments; upper leaves less divided; racemes 
dense and loose, terminal and axillary; pedicels 
shorter than the calyx; sepals about 2 lines long, 
unequal, foliaceous, 3 linear-lanceolate and entire, 
2 broadly ovate, contracted into a petiole-like 
base and crenately toothed, lobed or entire; 
corolla lavender, open-campanulate, 2 to 2y> lines 
long, lobed to about the middle; scales oblong, 
subcordate above; stamens slightly exserted; 
anthers purple; style twice as long as the corolla, 
deeply parted; capsule glabrous, acute at apex, 
shorter than the calyx.—Foothills, 1000 to 2000 
ft., Mariposa Co. to Fresno Co. Apr.-May. 

17. P. tanacetifdlia Benth. Fiddle-Neck. Fig. 
790. Stem stout, erect, sparingly branched, 1% 
to 4 ft. high; leaves pinnately divided, the leaf- 

790. Phacelia tanacetifolia 
Benth.; 11. x 5. 
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lets pinnatifid, 2 to 7 lines long; racemes 3 to 4 in. long, ascending and ap¬ 
proximate; sepals linear, beset with rigid bristles, in fruit little exceeding 
the oval capsule; corolla lavender or bluish, open-campanulate, 3 to 4 lines 
long, its scales entirely adnate; stamens much exserted.—Valleys and foot¬ 
hills, 100 to 1500 ft.: Great Valley; Sierra Nevada foothills; sporadic and in 
some localities perhaps introduced in the Coast Ranges, Mohave Desert and 
coastal S. Cal. Apr.-June. 

18. P. distans Benth. Stem erect and strict, or branching and diffuse, 8 
to 23 in. high; herbage with scattered hispid hairs and close fine pubescence; 
leaves pinnately divided, the divisions commonly linear or oblong, once or 
twice pinnately and (for the most part) finely dissected; spikes scattered, 
solitary or geminate; sepals unequal, narrowly obovate to spatulate, rarely 
linear; corolla 3 to 4 lines long, rotate-campanulate, sordid white, blue, or 
violet, its scales semi-ovate, very undulate, with free tips; stamens little or 
not at all surpassing the corolla-lobes; capsule globose.—Foothills and mesas, 
loamy or sandy soil, 500 to 4000 ft.: Tehama and Napa Cos. to San Diego 
Co., e. to the s. Sierra Nevada in Tulare and Kern Cos.; Panamint Range; 
Nev. to Ariz. 

19. P. ramosissima Dougl. Stems several from the root-crown, simple or 
branching above, somewhat diffuse, 1% to 3% ft. long; herbage somewhat 
glandular, hispid throughout and soft-pubescent (or only the leaves soft- 
pubescent); leaves pinnately divided into 5 to 9 oblong and serrate or in¬ 
cised divisions or leaflets, the lower distinct, the upper more or less con¬ 
fluent; stamens and style somewhat exserted; corolla sordid- or yellowish- 
white or bluish; calyx-lobes linear-spatulate to obovate, twice the length of 
the capsule or longer; seeds oblong, 1 line.—Foothill and mountain slopes 
and canons, 200 to 9000 ft.: almost throughout Cal.; n. to Wash., s. to L. Cal. 
May-July. Var. suffrutescens Parry. Stems glandular-hirsute or hispid; 
sepals oblanceolate, abruptly narrowed to a claw-like base, mostly distant. 
—Foothills, San Bernardino and San Gabriel mountains to Tejon Pass. Var. 
subsinuata Mcbr. Stems hispid-pubescent; sepals as in preceding var.—Near 
the coast, Monterey Co. to San Diego Co. (P. subsinuata Greene.) Var. 
cinerea Jepson n. comb. Herbage ashy, pubescent (ex char.).—San Nicolas 
Isl. (P. cinerea Eastw\) 

20. P. hispida Gray. Caterpillar Phacelia. Stems diffusely branched or 
erect and subsimple, % to 2 ft. high; herbage with long slender spreading 
white bristles; leaves divided, the leaflets mostly distinct, discrete and deeply 
incised, 6 to 9 lines long, or the uppermost leaves merely laciniate-incised; 
racemes in age not dense; sepals oblanceolate, very narrow, slender-atten¬ 
uate downward, densely set with long spreading white bristles; corolla pale 
blue or lavender, campanulate, 3 to 41/> lines long, 1% to 2 times as long 
as the calyx; scales undulate or ruffled below, acutely narrowed upward and 
wholly adnate; stamens well or scarcely exserted; fruiting sepals 1V> to 2 
times as long as the globose capsule.—Foothills, 1000 to 5700 ft.: Santa 
Lucia Mts. to San Diego; San Joaquin Valley; Sierra Nevada foothills from 
Butte Co. to Kern Co.; Tehachapi Range; Inyo Co.; Mohave Desert; w. side 
Colorado Desert. May-Aug. Var. cicutaria Mcbr. Racemes rather dense; 
stamens included.—Sierra Nevada foothills to S. Cal. Var. hubbyi Mcbr. 
Racemes very dense, commonly erect and often approximate; racemes and 
calyces shaggy-hirsute.—Mts. of Ventura Co.; San Gabriel Mts. 

21. P. eremica Jepson n. sp. Stems branching from the base, diffuse, 6 to 
9 in. long; pubescent, with short spreading glandular hairs; leaves pinnately 
divided, the divisions or leaflets discrete, mostly toothed, scarcely incised, 
3 to 5 lines long; racemes short, the flowers not crowded; sepals narrow, 
oblanceolate, slender or filiform (at base), conspicuously pilose; corolla blue, 
its throat irregularly translucent, 2% to 3 lines long, little longer than 
calyx; scales narrow, adnate except at apex, terminating in a short bristle- 
like tooth which projects behind the filament, its tip approximating the 
tooth of the scale of the adjacent pair.—Rocky canon walls, w. side Colorado 
Desert (Collins Valley, Jepson 8852, type). 
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22. P. ciliata Benth. Fig. 791. Stem 
branched from the base with rather 
simple ascending branches, 9 to 14 in. 
high; herbage scabrous - pubescent; 
leaves pinnately divided, the divisions 
oblong, toothed or incised; spikes in 
terminal clusters or geminate or soli¬ 
tary; sepals Yi to % as long as corolla; 
corolla blue, deeply bowl-shaped, 2 y2 to 
3Yz lines long; scales sub-orbicular, 
spreading horizontally, partly free; cap¬ 
sule ovate, mucronate; sepals in fruit 
twice as long as in flower, oblong- 
ovate to broadly ovate, chartaceous 
with thickened margins and prominent 
midrib, markedly venulose, sparsely 
bristly-ciliate, 3 to 5 lines long, arched 
over the capsule, their tips meeting.— 
Valley fields and montane fiats, 20 to 
5000 ft.: Coast Ranges from Humboldt 
Co. to San Benito Co. and Mt. Pinos; 
Tehachapi Mts.; w. side the Great Val¬ 
ley; n. L. Cal. Apr.-May. Var. ther¬ 
mal! s Jepson n. comb. Low, 3 to 6 in. 
high; herbage strigose-pubescent or 
sometimes bristly; sepals oblong-ovate 
or lanceolate, % as long as in fruit, 
much enlarged, 4 to 5 lines long, de¬ 

cidedly bristly-ciliate.—About warm springs, Shasta and Modoc Cos.; n. to 
southern Ore. June. (P. thermalis Greene.) 

23. P. pedieellata Gray. Stem robust, erect, openly branched, 6 to 13 in. 
high; herbage short-villous and glandular; leaves broadly ovate or sub- 
orbicular in outline, 2Y± to 4Yz in. long, pinnately divided (at least below the 
apex) into 3 to 7 distinct leaflets with petiolules; leaflets sub-orbicular to 
ovate, serrate or incisely lobed, Yj to 2 in. long; upper leaves often round- 
ovate and merely deeply toothed; racemes short, dense, in terminal clusters; 
pedicels filiform, nearly as long as the flowers, often deflexed in fruit; sepals 
linear or oblanceolate, 2 to 3 lines long, exceeding the globular capsule; 
corolla white, open-campanulate, 3 lines long; scales short, rounded; sta¬ 
mens and style exserted, style 2-cleft.—Desert valleys and canons, 500 to 
4000 ft.: Funeral Mts.; Panamint Mts.; Providence Mts.; Colorado Desert; 
s. to L. Cal. Apr.-May. 

24. P. cryptantha Greene. Stem 12 in. high, branched from the base; 
herbage thinly covered with spreading bristles; leaves pinnately divided into 
5 to 7 divisions or leaflets, these obovate or elliptic, 4 to 9 lines long, the 
lower ones discrete and distinctly petiolulate; upper leaves 3-lobed or 
divided; racemes 3 to 4 in. long in fruit, not very dense; sepals oblance¬ 
olate or spatulate, rather densely set with long white spreading bristles, 
4 to 5 lines long in fruit; corolla white, tubular-campanulate, 2 lines long, 
shorter than, or not exceeding, the calyx; scales broadly semi-ovate, wholly 
adnate, a little erosulate or slightly toothed; stamens included; seeds roughly 
favose; capsule globose, the fruiting sepals 3 times as long.—Canons and 
washes, arid mountain ranges, 4000 ft.: Panamint Range; e. slope Sierra 
Nevada in Inyo Co.; Tehipite Valley. (P. hispida var. brachyantha Cov.) 

25. P. crenulata Torr. Stem erect, branching, 6 to 12 (sometimes 18) in. 
high; herbage hispid-pubescent, glandular throughout and ill-scented; leaves 
elliptic-oblong to linear-oblong, undulately or crenately lobed or pinnately 
divided with oblong or elliptic incisely toothed segments, 1 to 3Y2 in- long, 
the lower ones petioled, the upper usually sessile; racemes dense, in terminal 
clusters; pedicels very short; sepals oblong, obtuse, 2 lines long; corolla deep 
violet or purple-blue, rotate-campanulate, 3 to 5 lines long, the lobes crenu- 
late; scales broadly lobed below, narrowed to an acute tip, wholly adnate; 
stamens and deeply cleft style long-exserted; filaments naked.—Desert val- 

791. Phacelia ciliata Benth.; a, habit x 
IV2 ; b, stamen and scales x 2 ; c, cross 

sect, ovary x 4. 
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leys and mesas, 300 to 4700 ft.: Colorado Desert; e. Mohave Desert; Inyo Co.; 
e. to Nev., Col. and Ariz., s. to L. Cal. May-July. 

26. P. malvaefolia Cham. Stinging Phacelia. Stem erect, freely branch¬ 
ing or subsimple, y2 to 2y2 ft. high; herbage hispid-bristly throughout, the 
bristles with a conspicuous pustulate base; leaves round-ovate to elliptic- 
ovate, truncate or cordate at base, shallowly lobed (the lobes serrate), 1 to 3 
in. long, the petioles % to y2 as long; spikes solitary or geminate; corolla 
white, 2 to 2y2 lines long, longer than the unequal spatulate sepals; scales 
semi-ovate, the apical point free; stamens exserted; capsule 2 to 4-seeded; 
seeds pitted.—Along the coast, especially on ocean bluffs, 10 to 200 ft.: 
Monterey Co. to Humboldt Co.; n. to southwest Ore. May-Aug. Yar. loasae- 
f6lia Brand. Lower leaves pinnately divided, the leaflets discrete; capsule 
3 to 6-seeded.—Coast of Monterey and San Luis Obispo Cos., and e. to 
Nacimiento Eiver. (P. loasaefolia Gray.) 

27. P. rattanii Gray. Similar to P. malvaefolia but smaller throughout; 
spikes slender, y2 to 2 in. long; four sepals spatulate, the fifth obovate and 
longer; corolla white, 2 lines long; stamens included; filaments hairy.—Bushy 
hillsides, 1500 to 2000 ft.: Santa Cruz Mts.; Lake Co. to Shasta and Siskiyou 
Cos.; n. to southern Ore. June. 

IY.—Subgenus Eutoca. Scales of the corolla in some species free from the 
stamens, in others adnate to them; ovules more than 2 to each placenta; 
capsule with few to many seeds, these not transversely corrugated. 

28. P. perityloides Cov. Stems several from a branched root-crown, freely 
and often densely branching, 3 to 9 in. high; main stems white-lanate with 
a dense covering of short spreading hairs; branchlets and foliage densely 
pubescent and glandular; leaves orbicular, cordate or truncate at base, den¬ 
tate, 3 to 6 (or 11) lines long, mostly shorter than the slender petioles; 
racemes short, rather few-flowered; sepals spatulate, in fruit slightly ex¬ 
ceeding the capsule; corolla white with purple tube, 4 lines long, twice as 
long as the calyx; scales narrowly linear; stamens not exserted; ovules 25 to 
each placenta.—Desert canons, 3000 to 4500 ft.; Panamint Mts. May. Odor 
semi-mephitic and very disagreeable. 

29. P. hydrophylloides Torr. Pig. 
792. Stems simple or branched, 4 to 
10 in. high, arising on slender sub¬ 
terranean shoots from the crown of 
a very thick root; herbage puberu- 
lent and hispid except the leaves, 
these silky-pubescent on both sides; 
leaves broadly ovate to oblong-ovate, 
incisely few-toothed or lobed (espe¬ 
cially towards base), 1 to 2y2 in. 
long, sometimes with 1 or 2 supple¬ 
mentary leaflets near summit of the 
long petioles; spikes or racemes of 
the congested or capitate cyme short, 
not elongating; sepals narrow-linear 
or linear-spatulate; corolla violet- 
blue or whitish, its spreading lobes 
rolled under from each side so that 
they become pointed, the corolla- 
limb thus a little star-shaped; scales 
semi-oval or broadly linear, wholly 
adnate, the free edge undulate, the 
pair united below with base of fila¬ 
ment; stamens and style strongly 
exserted; the style 2-parted below or 
to the middle; seeds 3 to 8, angled.— 
Dry sandy or gravelly soil, high mon¬ 
tane, 5000 to 9000 ft.: Sierra. Nevada 
from Tulare Co. to Lassen Peak. 
June-Aug. 

792. Phacelia hydrophylloides Torr.; a, fl 
branch x % ; b, flower x 2; c, sect, of 
corolla showing 2 stamens and scales x 2. 
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30. P. procera Gray. Stems usually in clusters from a heavy root, very 
stout, erect, simple, leafy to the inflorescence, 3 to 7 ft. high; herbage mi¬ 
nutely puberulent, the summit of the stem and the inflorescence glandular; 
leaves ovate to ovate-lanceolate, laciniate-pinnatifid into coarse acute lobes 
or sometimes merely incised, 2% to 4 in. long; spikes mostly geminate, dis¬ 
posed in a terminal rather dense panicle; sepals linear, acute, shorter than 
the mature capsule; corolla white or bluish, bowl-shaped, 2^ to 3 lines long 
with short obtuse revolute lobes; scales oblong, adnate, divergent, united 
over the base of the filament; stamens well-exserted; style deeply 2-cleft; 
seeds 10 to 18, wing-angled.—Mountain meadows, 5000 to 6300 ft.: Nevada 
Co. to Lassen and Tehama Cos.; Humboldt Co. to Trinity and Siskiyou 
Cos.; n. to Wash, and Ida. July. 

31. P. bolanderi Gray. Stem stout, simple or sparingly branched, % to 2 
ft. high; leaves broadly ovate to oblong, coarsely serrate or incised, 2 to 3% 
in. long, the lower commonly with 1 or 2 pairs of small leaflets towards 
summit of petiole; inflorescence terminal, the racemes in pairs and some¬ 
what corymbosely or at length racemosely disposed; corolla nearly rotate, 
violet, very pale blue or white, % to 1 in. wide; scales narrow, attached 
throughout; stamens somewhat exserted, sparingly pilose; style cleft to 
middle or below.—Rocky soil or on cliffs along the coast from Sonoma Co. 
to Del Norte Co.: Gualala; Navarro River; Cottonaby; Kenny to Usal; 
Camp Grant; Idlewild; Stitz Creek; between Bluff Creek and Orleans. The 
herbage has a disagreeable odor; it stains paper brownish in drying. 

32. P. lyoni Gray. Stem robust, erect, branching, 1 to 2 ft. high; herbage 
dark glandular-pubescent and somewhat hispid, heavy-scented; leaves large 
(broadly ovate in outline, 3 to 4 in. long), bipinnately divided into ovate 
crenate divisions 2 to 4 lines long; racemes dense, 1 to 1% in. long, com¬ 
pacted into a dense terminal cymose panicle; sepals linear-spatulate, nearly 

equaled by the capsule; corolla light blue, 
broadly campanulate, 2 to 3 lines long; scales 
semi-oval, united at base to the filament; sta¬ 
mens not exserted; capsule narrowly oblong, 
many-seeded; seeds oval, scrobiculate.—Santa 
Catalina Isl. May-June. 

33. P. douglasii (Benth.) Torr. Fig. 793. 
Stems several from the base, mostly simple, 
ascending or decumbent, 3 to 9 in. long; 
herbage puberulent and short, hirsute with 
mostly spreading hairs; leaves elongated- 
oblong or linear in outline, pinnatifid or pin- 
nately parted, the lobes often unequal, entire 
or few-toothed; flowers loosely racemose; 
pedicels slender, frequently longer than the 
flowers, commonly more or less curved or re- 
trocurved, 2 to 6 lines long; sepals spatulate, 
1 to 3 lines long; corolla light-blue, open- 
campanulate, 3 to 6 lines long; scales semi- 
ovate or semi-lanceolate, wholly adnate; style 
2-cleft at apex, hairy below; ovules 12 to 24 
to each dilated placenta; capsule ovate, 
mucronate; seeds scrobiculate.—Sandy val¬ 
leys, 20 to 2000 ft.: San Bernardino Valley 
and Los Angeles; n. to the upper San Joaquin 
Valley and to Contra Costa and San Fran¬ 
cisco Cos. The habit and aspect are sugges¬ 
tive of Nemophila menziesii. Var. cryptAntha 
Brand. Corolla small, scarcely longer than the 
calyx.—Flood-beds of rivers: w. San Diego 
Co.; L. Cal. Var. petr6phila Jepson n. var. 
Leaves entire, or some with 1, rarely 2, coarse 
teeth on each side below middle; corolla pale 
lavender, broad-campanulate, 3 lines long, its 

793. Phacelia douglasii Torr.; a, 
habit x 1; b, stamen x 5; c, 

cross-sect, ovary x 6. 
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scales almost obsolete; style very shortly cleft.—Surface of rock masses, 
Corral Hollow, Mt. Hamilton Range, 600 ft. (Jepson 9583, type). 

34. P. davidsdnii Gray. Habit of no. 33 and seemingly too close to it; 
leaves oblong-lanceolate to lanceolate, entire, coarsely few-toothed, rarely 
pinnatifid, % to iy2 in. long, drawn down to a rather long petiole; corolla 
purple or violet with yellowish-white tube, broad-campanulate, 3 to 5 lines 
long, 5 to 6 lines broad; tube often bearing 3 linear translucent spots be¬ 
tween each set of scales.—Pine belt, 5000 to 7500 ft.: San Gabriel and San 
Bernardino mountains; Tehachapi Range; Greenhorn Range; e. side Sierra 
Nevada. (P, curvipes var. pratensis Brand.) Var. macrAntha Parish. Leaves 
deeply pinnatifid; flowers somewhat larger.—San Bernardino and San Gabriel 
mountains. 

35. P. rotundifolia Torr. Stem commonly much-branched from base, 3 to 
8 in. high; herbage hispid-pubescent, dark glandular; leaves cordate-ovate 
or cordate-orbicular, coarsely crenate, 5 to 8 lines long, on petioles often 
twice as long; racemes short, lax, rather few-flowered; sepals spatulate to 
linear-spatulate, exceeding the mature capsule; corolla tubular, white, 1% 
to 2 lines long; scales reduced to linear thickenings; stamens not exserted; 
style slightly bifid at the apex; ovules 20 to 30 to each placenta; seeds 
globular.—Shady spots amongst rocks or cliffs, desert canons: Ord Mts.; 
Providence Mts.; Panamint Mts.; e. to Utah. 

36. P. curvipes Torr. Stems few to many from the base, diffuse or ascend¬ 
ing, 1 to 3 (or 6) in. high; herbage pubescent; leaves oblong-ovate or 
-obovate to oblong or linear-lanceolate, entire, 3 to 9 lines long, rather long- 
petioled; racemes simple, rather lax; pedicels 1 to 2 lines long, curved or 
retrocurved in age; sepals ligulate-spatulate; corolla blue (sometimes white), 
campanulate, 2 to 3 lines long; stamens half as long as the corolla; scales 
narrow; style cleft % or %; capsule ovate, acuminate, erect upon the spread¬ 
ing or deflexed pedicel; seeds 16, irregularly pitted.—Mountain slopes border¬ 
ing the deserts, 4000 to 8000 ft., often under pines: Laguna Mts.; Santa 
Rosa Mts.; San Jacinto Mts.; e. side Sierra Nevada from Inyo Co. to Washoe 
Co., Nev. 

37. P. linearis (Pursh) Holz. Stems rigid, simple or racemosely branched, 
y2 to 1 or 114 ft. high; herbage hirsute and minutely pubescent; leaves 
linear-lanceolate, entire, rarely 2-toothed, or sometimes a few of them deeply 
3-cleft into linear entire lobes, % to 1% in. long, mostly sessile; spikes or 
spike-like racemes disposed in a virgate or thyrsoid panicle; sepals nar¬ 
rowly linear or spatulate-linear, exceeding the capsule; corolla violet or 
sometimes white, 3 to 5 lines long; scales long and narrow, free from the 
filaments; stamens little or not at all exserted, the filaments sparsely hairy 
near the middle; ovules 12 to 16; seeds oblong, coarsely reticulate.—Mon¬ 
tane, 2000 to 4000 ft.: Sierra Co. to Modoc Co., thence w. to Siskiyou and 
Trinity Cos.; n. to B. C., e. to Utah. June. 

38. P. mohavensis Gray. Stems slender, usually strictly branched at or 
above the base, sometimes diffuse, 2 to 7 (or 10) in. high; herbage hispid 
and glandular-pubescent; leaves oblanceolate or linear, entire or few-toothed, 
y2 to iy2 in. long; racemes strict, at length 1 to 2 in. long, the short pedicels 
erect; sepals spatulate or linear-spatulate, exceeding the capsule; corolla 
purple, campanuiate, 2 to 3 lines long; scales narrow, adnate, widely diver¬ 
gent from base of filament; stamens slightly exserted, the filaments mostly 
glabrous; style cleft %; ovules 4 or 5 to each placenta.—Ranges bordering 
the Mohave Desert, 4000 to 7000 ft.: San Gabriel and San Bernardino moun¬ 
tains; s. Sierra Nevada in Tulare Co. May-June. 

39. P. pringlei Gray. Stems slender, simple or widely branched, 3 to 7 
m. high; herbage finely glandular-puberulent or the stems glabrous and 
glaucous; leaves oblanceolate, entire, % to 1% in. long, at least the lower 
opposite; racemes axillary, few-flowered, loose; sepals linear, exceeding the 
capsule; corolla pale blue, 1 y2 to 2 lines long, the scales semi-lanceolate or 
very obscure; stamens not exserted, the filaments hairy at middle; ovules 2 
or 3 (or 5) on each placenta.—Montane, 5000 to 8000 ft.: Eldorado Co. to 
Lassen Co. and Mt. Shasta. Sept. Very near P. racemosa Bdg. Yar. or6genes 
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Jepson n. comb. Herbage white-pilose, not glandular; corolla-tube white; 
stamens slightly exserted.—Mineral King, Tulare Co. (P. orogenes Brand.) 

40. P. divaricata (Benth.) Gray. Stem branched from the base, diffuse or 
spreading, the branches 3 to 16 in. long; herbage both pubescent and hirsute; 
leaves ovate to broadly oblong, 1 to 2 in. long, equaling or exceeding the 
petioles, entire, rarely with a pair of coarse teeth or with a pair of supple¬ 
mentary lobes at summit of the petiole; petioles equaling or exceeding the 
blade, or the cauline ones very short; pedicels about 1 line long; sepals in 
fruit linear, 4 to 7 lines long, sparsely hispid-ciliate, with somewhat thick¬ 
ened margins and prominent midnerve and cross-veins; corolla blue, broadly 
open-campanulate, 6 to 9 lines broad; style 2-cleft at apex; seeds 7 to 10, 
regularly pitted.—Open hills, 1000 to 2000 ft., Coast Ranges from Marin Co. 
to San Benito Co.: Mt. Tamalpais; Oakland Hills; Mt. Diablo; Mt. Hamilton; 
Santa Cruz Mts.; San Carlos Range. Mar.-June. 

41. P. parishii Gray. Stems few to several from base, diffuse, 2 to 3 in. 
high, somewhat scape-like, the leaves mostly basal or sub-basal; herbage 
viscid-puberulent; leaves roundish-ovate or crenulate, 6 to 9 lines long, 
petioled; peduncles as long as the fruiting spikes; flowers crowded, the 
pedicels very short; sepals spatulate or obovate-spatulate, in fruit equaling 
the oblong capsule; corolla blue or bluish, 2 lines long, somewhat surpassing 
the calyx; scales obscure or none; stamens not exserted; style bifid at apex; 
seeds narrowly oblong, scrobiculate, % line long.—Desert valleys, very rare: 
Rabbit Sprs., Mohave Desert. Steptos Valley, Nev. May-July. 

42. P. lemmdnii Gray. Stem more or less branched, 3 to 10 in. high; 
herbage minutely glandular-puberulent; leaves roundish-ovate or elliptic- 
ovate, angular-dentate or crenate, % to 1% in. long, the petioles 3 to 8 lines 
long; spikes rather short-peduncled, rather loose in fruit; pedicels short, 
erect; calyx-lobes spatulate to linear-spatulate, in fruit a little longer than 
the ovoid capsule; corolla white, 2 to 3 lines long, hardly twice as long as 
the calyx; scales semi-oblong; stamens not exserted; seeds about 30, short- 
oval, % line long, minutely scrobiculate.—Moist spots, desert canons, 4000 
to 5000 ft., rare: Rock Creek, n. side San Gabriel Mts.; Argus Mts., Inyo 
Co.; e. to Ariz. May. 

43. P. suaveolens Greene. Stem branched from the base, erect or ascend¬ 
ing, 10 to 12 in. high; herbage pubescent and glandular, leaves obovate to 
oblong-elliptic, coarsely toothed (the teeth entire or sparsely denticulate), 
1 to 2 in. long, on petioles % to % as long; racemes solitary or in 2s, densely- 
flowered, often becoming l1/^ to 2 in. long; pedicels very short (% or % line 
long); sepals obovate-spatulate, much longer than the capsule; corolla light 
blue, 4 lines long, nearly twice as long as the calyx; scales linear; stamens 
not exserted; style shortly bifid at apex; ovules 6 to each placenta.—Moun¬ 
tain slopes, Mt. Tamalpais to the Vaca Mts. Apr.-June. 

44. P. phacelioides (Benth.) Brand. Stem diffusely branching from the 
base, 5 to 8 in. high, puberulent and hispid; leaves elliptic to oblong-lance¬ 
olate, parallel-veined, entire, strigose-hispid, 1 to 1% in. long; flowers short- 
pediceled or at first nearly sessile, in dense racemes or spikes; sepals in fruit 
linear-spatulate, hirsute or hispid with long spreading hairs, especially toward 
the base, 5 to 6 lines long, twice or thrice the length of the capsule; corolla 
dull white, narrowly funnelform, 2y2 to 3 lines long; capsule ovate, acute or 
mucronate, 6 to 16-seeded; seeds scrobiculate.—Mountain peaks, 3500 to 4000 
ft., central Coast Ranges, rare: Mt. Diablo, Mt. Hamilton. (P. circinatiformis 
Gray.) 

45. P. grisea Gray. Stem diffusely branched, % to iy2 ft. high; herbage 
hirsute and finely pubescent, somewhat viscid; leaves ovate or oblong, entire 
or 1 or 2-toothed or incised, 1 to 2 in. long, tapering to a short petiole; spikes 
densely flowered, at length 2 to 4 in. long; calyx-lobes obovate-spatulate, 
little exceeding the capsule; corolla nearly white, 4 lines long; stamens and 
2-cleft style conspicuously exserted; ovules 5 or 6 to each placenta.—Along 
the coast, Santa Lucia Mts. June. 

46. P. purpusii Bdg. Stem erect, simple or branched, 6 to 14 in. high; 
herbage hispid-pubescent, the stems and inflorescence glandular; leaves ovate 
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or oblong-lanceolate, obtuse or acutish, entire (rarely coarsely toothed), % 
to 2 in. long, petioled; spikes many, racemosely disposed along the axis and 
terminal, densely many-flowered, at length 4 in. long; sepals spatulate, 
slightly exceeding the mature capsule; corolla pale or sordid blue, 3 to 4 lines 
long, the tube with lucid spots alternate with the scales; scales narrow er 
semi-oblong, one from each contiguous pair connivent by the free margins 
from top to bottom; stamens exserted; style parted below the middle; ovules 
2 to 4 to each placenta.—Montane, 4000 to 6000 ft., Sierra Nevada from Mari¬ 
posa Co. to Tulare Co.; rare. June-July. 

47. P. vallicola Congdon. Similar to P. purpusii; stem simple or strictly 
branched, 6 to 12 in. high; herbage hispid, somewhat glandular, or the leaves 
silky; leaves ovate or oblong-elliptic, entire, % to 1% in. long, on petioles 
Y2 to nearly as long; racemes moderately densely flowered, becoming 21/j to 
3 in. long; pedicels short; sepals spatulate or linear-spatulate, exceeding the 
capsule at maturity; corolla lavender, 2% lines long, a little longer than the 
calyx; scales narrowly linear; stamens not exserted; style short, parted a 
little below the middle; ovules 12 to 15 to each placenta; capsule globose- 
ovate, shortly subulate-beaked; seeds angular-oblong, reticulate.—Foothills, 
Mariposa Co. May. 

Y.—Subgenus Microgenetes. Corolla funnelform or cylindraceous, the scales 
vertical, long and narrow, often more or less united to the base of the 
filaments, or inconspicuous or absent; stamens unequal, included; style 
2-cleft at apex; ovules several to each placenta; seeds oblong, with strong 
transverse corrugation. 

48. P. ivesiana Torr. Stems several to many from the base, diffuse or 
ascending, branching, 2 to 5 in. high; herbage thinly hirsute, pubescent and 
somewhat glandular throughout; leaves pinnately parted into several to many 
lobes, the lobes oblong-linear, usually entire or slightly toothed, 1 to 2 lines 
long; racemes few-flowered; sepals linear-spatulate, 2 lines long, the tips 
often recurved or spreading; corolla white or pale purple, nearly tubular, 
equaling or longer than the calyx, 2 to 3 lines long; scales mostly wanting or 
very small; stamens included; capsule glandular, conspicuously shorter than 
the calyx.—Desert flats, 200 to 2000 ft.: Colorado and Mohave deserts; Inyo 
Co.; n. to Ore., e. to Utah. 

49. P. affinis Gray. Stems erect, usually several from the base, simple or 
sparingly branched, 3 to 12 in. high; leaves mostly basal or sub-basal, pin¬ 
nately but irregularly parted into many lobes, the divisions or leaflets oblong, 
obtuse, few-toothed or entire, 1 to 2 lines long, often with small triangular 
lobes between; racemes densely flowered; sepals mostly straight (not re¬ 
curving at tip), spatulate, somewhat glandular; corolla pale purple, oblong- 
campanulate, 1% to 2% lines long, about equaling the calyx; stamens in¬ 
cluded; scales narrowly linear, inconspicuous or obsolete; style slightly bifid 
at apex, shorter than the calyx; capsule nearly equaling the calyx; seeds 
reticulate but with conspicuous transverse corrugations.—Mountain slopes 
and canons, 1000 to 3000 ft.: n. side San Gabriel Mts. (Arrastre Canon); w. 
side Colorado Desert (Grapevine Spr. and Campo); s. to L. Cal. Mar.-May. 

50. P. bicolor Torr. Stems several from the base, diffuse or ascending, 
4 to 7 in. high; herbage whitish-puberulent, glandular above; leaves pin¬ 
nately divided into divisions, 1 to 2 (or 4) lines long, the divisions again 
finely pinnatifid; racemes not very densely flowered; sepals narrowly linear 
or a little spatulate; corolla violet or purple with white tube, narrowly 
funnelform, 6 to 8 lines long, 3 times as long as the calyx; scales narrow, 
adnate to corolla and united with the filaments almost their whole length 
thus forming a tubular pocket behind the stamen; style sharply cleft at 
apex; capsule oval-oblong.—Sandy valleys or flats, 2000 to 6000 ft.: ranges 
in or bordering the Mohave Desert; San Benito Co.; Inyo Co.; Lassen Co.; 
e. to Nev. 

51. P. fremontii Torr. Stems several to many from the base, diffuse or 
ascending, 6 to 12 in. high; herbage rather densely pubescent, the inflores¬ 
cence and calyces glandular; leaves pinnately parted into many divisions or 
lobes, the lobes oblong or obovate, entire or usually so, 3 to 6 in. long, often 
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with smaller lobes between; basal leaves long-petioled, upper short-petioled 
or almost sessile; flowers crowded in elongated spike-like racemes; corolla 
lilac-blue or lavender, with yellow throat, broadly funnelform, 5 to 7 lines 
long, 2 times as long as the spatulate sepals; scales narrow, wholly adnate to 
corolla and free from the filaments or none.—Sandy soil, 2000 to 6800 ft.: 
mountain slopes bordering the Mohave Desert; upper San Joaquin Valley; 
South Fork Kern River; desert ranges of Inyo Co.; e. to Nev. and Ariz. Mar.- 
June. 

52. P. brachyloba Gray. Stem erect, with many branches from the base 
or subsimple, 1 to 1% ft- high; herbage densely short-hairy-pubescent and 
often glandular; leaves linear to oblong in outline, 1 to 2% in. long, coarsely 
pinnatifid or pinnately parted, the lobes oblong, mostly obtuse, often some¬ 
what dentate; racemes spicate, densely flowered, the flowers sessile; sepals 
linear-spatulate, 2 lines long; corolla white, or clear pink-lavender with 
yellow throat, campanulate, 3 lines long; throat bearing an oblong-ovate 
areola behind each stamen and a pair of smaller ones between each of these; 
scales of corolla usually absent; stamens included; filaments dilated at base; 
capsule oblong, shorter than the calyx; seeds inconspicuously corrugated.— 
Mountain slopes, moist sandy soil, 1500 to 5000 ft.: Cuyama, Santa Inez, San 
Gabriel and San Bernardino mountains to San Diego Co. 

53. P. hallii Brand. Stems several from the base, simple or branching, 
erect or decumbent, ascending, 5 to 12 in. high; herbage minutely puberu- 
lent, the inflorescence glandular; leaves pinnately divided, the segments 
oblong or linear, entire or few-toothed, 1 to 4 lines long; foliage more or 
less distinctly brown in color; racemes rather dense, 1 to 3 in. long; sepals 
linear-lanceolate; corolla bluish-purple, tubular, 4 lines long; stamens un¬ 
equal, included; scales adnate to corolla, free from filaments, much reduced 
or often wanting; style hairy below, 2-cleft at apex; capsule oblong, 2 lines 
long.—Desert valleys or flats, 2000 to 7000 ft.: Mohave Desert and its border¬ 
ing ranges; n. to Inyo Co. 

54. P. pachyphylla Gray. Stem compactly branched forming a low dwarf 
1 *4 to 2y2 (or 4) in. high; herbage viscid or glandular-pubescent throughout; 
leaves roundish to ovate, obtuse, subcordate at base, entire or crenate, 5 to 
12 lines long, the petioles often as long or longer; racemes short, in flower 
not exceeding the leaves; sepals glandular, oblong-spatulate, 1% to 2 lines 
long; corolla purple, narrowly campanulate, 2 to 3 lines long; stamens in¬ 
cluded; scales narrowly linear.—Alkaline soil or gravelly benches in the 
deserts, 200 to 2000 ft.: e. Mohave Desert; Colorado Desert; s. to L. Cal., 
e. to Ariz. 

55. P. calthifolia Brand. Stem stout, erect, commonly branching from the 
base, 31/2 to 11 in. high; herbage densely glandular-pubescent throughout, 
staining paper brownish in drying; leaves roundish and subcordate, crenate 
or crenulate, 1 to 2 in. long, the lower long-petioled, the upper almost sessile 
and nearly opposite, smaller; racemes densely flowered, 1% to 6 in. long, the 
flowers almost sessile; sepals broadly linear, 2 to 3 lines long, very glandular; 
corolla purple, broadly campanulate, 4 to 6 lines long; scales semiobovate, 
rounded and free at apex, the sides adnate to corolla, the other edge attached 
to filament, so that the pair makes a pocket behind stamen; stamens un¬ 
equal, included/—Desert washes, 100 to 2500 ft., e. Mohave Desert; Death 
Valley region. 

6. MILTITZIA A. DC. 

Annuals, similar to Phacelia. Pedicels commonly % to % as long as the 
flowers. Calyx-lobes in ours linear-oblanceolate. Corolla persistent, the scales 
in its tube very minute. Style in ours persistent. Capsule ovoid. (Frederich 
von Miltitz of Dresden, author of a handbook of botanical literature, 1829.) 

Stems diffuse; corolla 1 to IV2 times as long as calyx.1. M. glandulifera. 
Stems erect; corolla slightly exceeding calyx.2. M. inyoensis. 

1. M. glandulifera (Torr.) Hel. Stems several from the base, branching, 
diffuse, 21J> to 6 in. long; herbage pubescent, the inflorescence usually slightly 
glandular; leaves broadly oblong or ovate, pinnatifid, 5 to 12 lines long; 



PHACELIA FAMILY 831 

flowers in short racemes, a little crowded; pedicels % as long as the calyx; 
corolla bright yellow, 3 lines long, l1/^ to 1% times as long as the calyx.— 
Madeline plains, Lassen Co.; e. to Washoe Co., w. Nev. (Emmenanthe glandu- 
lifera Torr.) 

2. M. inyoensis Mcbr. Stems slender, erect; leaves oblong, incisely pin- 
natifid and dentate; racemes lax; corolla bright yellow (ex char.).—Foot¬ 
hills, w. Inyo Co. 

7. EMMENANTHE Benth. 

Annuals, similar to Phacelia. Flowers soon pendulous, borne on filiform 
pedicels about as long. Corolla cream-color or yellow, campanulate, persistent. 
Style deciduous. Capsule compressed. (Greek emmeno, to abide, and anthos, 
flower, the corolla not deciduous.) 

1. E. penduliflora Benth. Whispering Bells. Fig. 794. Stem erect, usually 
much branched from the base, 8 to 21 in. high; herbage villous-pubescent and 
somewhat viscid; lobes of the pinnatifid leaves numerous, short, toothed or 
incised; racemes loose, straight, ascending, 
panicled at summit of the stem; corolla 4 
to 5 lines long, the glabrous filaments ad- 
nate to the very base; ovary short-bristly 
and stipitate-glandular; placentae con¬ 
spicuously dilated in the axis; seeds con¬ 
spicuously pitted in somewhat regular 
lines. — Open or chaparral slopes, 200 to 
5200 ft.: Coast Eanges from Glenn Co. to 
San Luis Obispo Co.; Sierra Nevada 
(Amador Co. to Mariposa Co.; Kern Co.); 
Tehachapi Mts.; coastal S. Cal.; Mohave 
and Colorado deserts; L. Cal.; Ariz. to 
Nev. and Utah. June-July. 

8. LEMMONIA Gray 

Small depressed annual with repeatedly 
dichotomous stems and alternate leaves. 
Flowers small, sessile, solitary in the lower 
forks, cymose-glomerate at the ends of the 
branches. Corolla narrowly bowl-shaped, 
without appendages. Stamens short, in¬ 
cluded, abruptly dilated at base, the dila¬ 
tions joined by a very much reduced or lineate wing or margin. Ovary 2- 
celled, each cell 2 or 3-ovuled. Styles 2, distinct to the base, short. Capsule 
membranous, 2-valved. Seeds 4, roughly pitted. (J. G. Lemmon, a pioneer 
botanical explorer of California.) 

1. L. califomica Gray. Plants prostrate or diffuse, 3 to 9 in. broad; herbage 
puberulent; leaves rosulate at base, solitary in the forks and crowded at the 
ends of the branches, spatulate, tapering into a short petiole, entire, 3 to 7 
lines long; sepals narrowly linear, densely white-hairy, in fruit twice the 
length of the capsule; corolla white, 5-lobed, 1% lines long, not exceeding 
the sepals; ovary densely hairy at summit; capsule 1 line long.—Mts. border¬ 
ing the Mohave Desert on the sw. and n.: Cajon Pass; Arrastre Creek; Mt. 
Pinos; Tehachapi Mts.; s. Sierra Nevada in Kern Co.; also Mt. Hanna, 
Lake Co. 

794. Emmenanthe penduliflora Benth.; 
a, fl. branchlet; b, leaf, x 1. 

9. NAMA L. 

Herbs. Flowers purple, bluish or white. Calyx deeply 4 or 5-parted. Corolla 
funnelform, the tube without appendages. Stamens included, commonly un¬ 
equal and often unequally inserted on the lower part of the corolla-tube. 
Styles 2, distinct or united except at apex. Capsules thin-walled, 2-celled 
(the 2 thin placentae meeting in the axis) or incompletely 2-celled (the 
placentae only approximate), finally dehiscing into 2 entire valves. Ovules 
6 to GO to each placenta, seeds usually as many. (Greek nama, a spring.) 
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A. Annuals; low plants of one aspect; leaves entire. 

Styles more or less connate. 
Ovary superior; leaves not clasping; sepals straight.—Subgenus Conanthus. 

Corolla 4Y2 to 7% lines long.1. N. aretioides. 
Corolla 2V2 to 3 lines long.2. N. densum. 

Ovary half-inferior; upper leaves clasping; sepals linear, spatulate-dilated at tip, in 
fruit accrescent, spreading or recurved at tip, the midnerve strongly thick¬ 
ened.—Subgenus Zonolacus.3. N. stenocarpum. 

Styles distinct.—Subgenus Neonama. 
Corolla campanulate, 4% to 7 lines long, its limb rather broad. 

Stems ascending; adnate portion of filaments not winged.4. N. hispidum. 
Stems prostrate; adnate portion of filaments with a narrow margin on each side. 

5. N. demissum. 
Corolla cylindric or salverform, 1 to 2 % lines long, its limb narrow. 

Leaves obovate, abruptly attenuate into a petiole, the blade 1 to 2 V2 lines long. . 
6. N. pusillum. 

Leaves oblanceolate, gradually attenuate into a petiole, the blade about 2 to 5 
lines long.7. N. depressum 

B. Perennials; plants very diverse in aspect. 

Stems procumbent, woody at base; herbage silky-woolly; leaves entire, dimorphic; adnate 
portion of stamens not winged or scarcely so.—Subgenus Lobbiana. 

8. N. lobbii. 
Stems erect; herbage hirsute or hispid; leaves of one kind, not entire; adnate portion of 

stamens narrowdy winged on each side. 
Stems low, herbaceous, from a deep-seated perennial root-crown; leaves sinuate¬ 

toothed or pinnatifid.—Subgenus Rothrockia.9. N. rothrockii. 
Stems tall, woody at base; leaves revolute.—Subgenus Turricula.10. N. parryi. 

1. N. aretioides (H. & A.) Brand var. multiflorum Jepson n. comb. Stems 
3 to 5 from the base, dichotomous, leafy below the terminal cymes, l1/^ to 
4% in. long; cymes dense, very leafy; leaves narrow-oblanceolate, 6 to 8 
lines long; fruiting sepals subulate, hirsute, 3% lines long, about 2% times 
as long as the capsule; corolla purple or rose-red, tubular-funnelform, 6 to 
7% lines long; capsule narrow-elliptic, 1% lines long, each placenta about 
10-seeded.—Sandy washes or flats, 4000 to 5000 ft.: Inyo Co.; Bishop foot¬ 
hills; Argus Mts. (f. multiflora Brand.) Var. californicum. Jepson n. comb. 
Corolla tubular, 4y2 to 5 lines long.—Sierra Co. (f. californica Brand.) 

2. N. densum Lem. Similar to no. 1; leaves and sepals white-hispid; leaves 
oblanceolate, acute, gradually narrowed to a petiole, % to 1 in. long; flowers 
in terminal clusters and solitary in the forks; corolla purple, cylindric, 3 
lines long; seeds black, angular.—Plains or mountain slopes, 3000 to 8000 
ft., e. and n. side of Sierra Nevada, rather rare: Inyo Co.; Plumas Co. to 
Modoc and Siskiyou Cos.; Nev. to Wash. 

3. N. stenocarpum Gray. Stems many from the base, diffuse, 3 to 11 in. 
long, mostly very leafy; herbage hirsute; leaves oblanceolate to linear- 
oblong, % to 2 in. long; flowers in terminal clusters; sepals 1^4 times as 
long as the capsule; corolla tubular, 3 to 3x/2 lines long; capsule linear, 3 
lines long.—Shores of lakes or ponds, S. Cal.: Santa Monica; Diamond Lake, 
Colorado Desert; SAveetwater Valley, San Diego Co.; s. to L. Cal. Mar.-May. 
(N. humifusum Brand.) 

4. N. hispidum Gray var. coulteri Brand. Stems few to many from the 
base, ascending, 4 to 7 in. long; herbage hispid; leaves narrow-oblanceolate, 
gradually narrowed to base, % to 1% in. long; flowers in loose or somewhat 
dense terminal clusters; corolla purple, 4 to 6 lines long; style shorter than 
the calyx; ovules 20 to 50 to each placenta.—Sandy valleys or washes, 
Colorado Desert: Palo Verde; Chuckawalla Valley; Mecca; Calexico; Split 
Mt.; e. to N. Mex., s. to Mex. Var. revolojtum Jepson n. var. Leaves linear, 
the margin revolute, % to % line wide.—Colorado River (Pilot Knob, J. Grin- 
nell, type). 

5. N. demissum Gray. Stems prostrate or diffuse, spreading from a basal 
rosette, 1 to 6 in. long; herbage hirsutulose-pubescent; leaves linear-spatu- 
late, gradually attenuate to a petiole, % to 1% in. long; flowers in terminal 
clusters; sepals narrowly linear; corolla bright crimson-purple, 5 to 6 lines 
long; filaments unequal and unequally inserted, their adnate bases \\rith 
somewhat free margin; capsule “10 to 16’’-seeded; ovary a little hairy.— 
Desert plains and mesas, 3000 to 5000 ft.: Lassen Co.; Inyo Co.; Mohave and 
Colorado deserts (common); s. to L. Cal. Apr.-May. 
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6. N. pusillum Lem. Stems 3 to 5 from the base, prostrate, dichotomously 
branching, y2 to 2% in. long, ending in cymose flower-clusters; herbage 
hirsute-pubescent; leaves broadly obovate, 1 to 2y2 lines long, rather 
abruptly contracted into a petiole nearly as long; sepals linear, densely liir- 
sute-ciliate; corolla white, cylindric with narrow limb, 1 y2 to 1% lines long; 
capsules elliptic, 1% lines long.—Stony mesas: Inyo Co.; e. Mohave Desert; 
n. side Colorado Desert. May. 

7. N. depressum Lem. Stems 3 to 8, spreading from the basal rosette of 
leaves, decumbent or ascending, naked or nearly so below the leafy dichoto¬ 
mous cyme, 1 to 3*4 in. long; herbage puberulent; leaves linear-oblanceolate, 
gradually attenuate into a petiole, the whole 4 to 10 lines long; sepals linear, 
thinly hirsute-ciliate; corolla white, cylindric with narrow border, 1 y2 to 2 
lines long, its lobes crenulate, the lower one with 2 dots; capsules oblong, 
1% to 1 y2 lines long, the cells 6 to 8-seeded.—Sandy flats or mesas: Mohave 
Desert; Inyo Co.; Kernville. 

8. N. lobbii Gray. Fig. 795. White-woolly plant with creeping or ascend¬ 
ing woody stems y2 to 2 ft. long; leafy shoots of 2 kinds: vegetative shoots 
glandular and greenish, their leaves 
rather crowded, linear or narrow- 
oblanceolate, more or less revolute, 
% to 1 in. long, with a short branch- 
let or dense fascicle of smaller leaves 
in the axils; flowering shoots arising 
terminally the next year from the 
vegetative branchlets, their leaves 
scattered, white-woolly, oblanceolate 
to spatulate, 1 to 21/4z in. long, and 
bearing sessile or shortly peduncled 
clusters of flowers in their upper¬ 
most axils, the two types of foliage 
shoots thus appearing in regular al¬ 
ternation; sepals narrowly linear, % 
as long as corolla; corolla purple, 
narrow-funnelform, 4 lines long; 
ovary densely and style somewhat 
hairy. — Montane, in rocky or red 
soil, 4000 to 7000 ft.: n. Sierra 
Nevada from Placer Co. to Lassen 
Peak, thence to Siskiyou Co.; w. Nev. 

9. N. rothrockii Gray. Stems 
erect, simple, several from a deep- 
seated perennial root, 6 to 8 in. high; 
herbage, glandular-pubescent, the 
stems, petioles and especially the 
calyx with spreading bristles; leaves 
narrowly oblong, regularly sinuate- 
dentate, 1 to 1% in. long, sessile or nearly so; flowers numerous in a dense 
terminal head, the heads lx/2 to 1% in. broad; sepals narrowly linear, 4 to 
5 lines long, the lavender corolla 1 to 2 lines longer; ovary and lower part of 
styles hispidulous; seeds few, minutely reticulate-pitted.—Sandy meadows, 
6500 to 10,000 ft., upper Kern River region from the South Fork to the 
Kern-Kaweah Falls. 

10. N. parryi Gray. Stems coarse, several in a clump from a deep tap¬ 
root,, often slightly woody at base, 4 to 9 ft. high; herbage viscid-pubescent 
and ill-scented; leaves lanceolate, coarsely serrate to dentate or denticulate, 
acuminate, drawn down to a narrow base, 6 to 10 in. long; flowers in scor- 
pioid. spikes, the spikes in a virgate panicle 6 to 18 in. long; pedicels short 
(x/2 line); calyx glandular-hirsute, its tube shallow, its lobes linear-lanceolate, 
about y± length of corolla; corolla purple, pubescent outside, the middle lobe 
of lower lip smaller than the lateral, its tube 5-angled at base; stamens 
included, 3 long and 2 short; filaments almost wholly adnate, slightly hairy 
at their middle; base of style and summit of ovary hairy; style 2-cleft to 

795. Nama lobbii Gray; a, fl. branchlet x %; 
b, fl. x 1%; c, long. sect, of fl. x 1%. 
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base.—Montane, 4000 to 6500 ft.: s. Sierra Nevada (Shadequarter Mt., 
Tulare Co.); San Emigdio, San Gabriel, San Bernardino, Santa Ana and 
San Jacinto mountains; Palomar Mt.; Cuyamaca Mts.; s. to L. Cal. 

10. ERIODICTYON Benth. 

Shrubs with aromatic herbage. Leaves alternate, pinnately veined, finely 
reticulated, coriaceous, dentate, and petiolate. Inflorescence a terminal, 
usually naked, panicle of scorpioid cymes. Sepals narrow, not dilated above. 
Corolla funnelform to campanulate, its tube without appendages. Eilaments 
more or less adnate to the tube of the corolla, little or not at all exserted, 
sparsely hirsute. Ovary nearly or quite 2-celled by the meeting of the 
dilated placentae in the axis; styles 2, distinct. Capsule 2 lines long or less, 
first loculicidal, then septicidal, thus 4-valved, each valve with a short beak 
or acumination and closed on one side by the adherent dissepiment or half¬ 
partition. (Greek erion, wool, and diktuon, a net, by reason of the netted 
woolly under surface of the leaves.) 
Leaves glutinous, nearly or quite glabrous above. 

Calyx sparsely hirsute; corolla weakly puberulent outside; cent, and n. Cal. 
1. E. calif or nicum. 

Calyx densely white-silky; corolla densely hairy outside; mts. of S. Cal. 
2. E. tricliocalyx. 

Leaves densely tomentose on both surfaces.3. E. crassifolium. 

1. E. californicnm (H. & A.) Greene. Yerba Santa. Mountain Balm. 
Fig. 796. Shrub, 2 to 8 ft. high; leaves oblong to oblanceolate, tapering 

below and frequently above, dentate ex¬ 
cept at base or below the middle, very 
glutinous-resinous, as if varnished, the 
areas between the veins and cross-vein- 
lets on the under surface with a close 
dense felt; calyx 1 line long with linear 
lobes; corolla white or pale blue, tubular- 
funnelform, 4 to 6 lines long; stamens 
and styles included. — Dry mountain 
slopes and ridges, 500 to 4000 ft., com¬ 
mon and often abundant and gregarious 
over extensive areas: Coast Ranges from 
Monterey Co. to Siskiyou Co.; Sierra 
Nevada from Tulare Co. to Eldorado Co.; 
n. to southern Ore. May-June. (E. gluti- 
nosum Benth.) 

2. E. trichdcalyx Hel. Shrub, rather 
too close to no. 1; calyx densely white- 
hairy; corolla narrow-campanulate, 3 to 
4% lines long, densely pubescent outside. 
—Mesas and chaparral belt, 1200 to 5500 
ft.: Santa Inez, San Gabriel and San 
Bernardino mountains. (E. angustifolium 
var. pubens Gray.) Var. lanatum Jepson 
m comb. Leaves very white-tomentose be¬ 
neath. — Santa Rosa, Cuyamaca and 
Laguna mountains; s. to L. Cal. (E. cali- 
fornicum var. lanatum Brand.) 

3. E. crassifolium Benth. Shrub 4 to 6 
(or 12) ft. high, leafy at the top; herbage 
densely tomentose, sometimes snow-white, 

vq« -irr ' i, ... . sometimes dull or greenish; leaves oblong 
a, fl. branchlet; b, leaf, x %. to oval, thick and rigid, crenate, 2 to 4 m. 

long; cyme 2 to 3 in. broad; calyx densely 
illous, half as long as the slightly villous corolla; corolla somewhat salverform, 
to 6 lines long.—Mts., 2000 to 6000 ft., Ventura Co. to San Diego Co. Var. 

niveum Brand. Sepals white-silky, not glandular; corolla 2 to 2Y> lines long, 
scarcely longer than the calyx, its lobes connivent in anthesis.—Santa Lucia 
Mts. of Monterey and San Luis Obispo Cos. (E. niveum Eastw.) Var. 
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traskiae Brand. Similar to var. niveum; sepals black-glandular; corolla 2U> 
to 3 lines long.—Santa Inez Mts.; Santa Catalina Isl. (E. traskiae Eastw.) 

11. TRICARDIA Torr. 

Perennial herb, the leaves mostly in a basal rosette. Flowers purplish, 
rather few in loose spicate racemes. Sepals almost distinct, very dissimilar, 
the 3 outer large and cordate, becoming much enlarged, scarious and reticu¬ 
late-veiny in fruit, the 2 inner linear. Corolla broad-campanulate, slightly 
contracted at the mouth, deciduous, the 10 narrow internal appendages free 
from the filaments. Stamens unequal, equally inserted on the lower part of 
the corolla-tube. Ovary 1-celled, glabrous; ovules 4 on each placenta; style 
2-cleft. Capsule thin-walled, 1-celled. (Creek tri, three, and cardia, heart, 
referring to the 3 outer sepals.) 

1. T. watsdnii Torr. Stems ascending or erect, several from a short root, 
5 to 11 in. high; leaves oblong-spatulate to oblong-linear, serrate, 1 to 2% 
in. long; sepals 2 lines long, becoming Vi to 1 in. long in fruit; corolla purp¬ 
lish, 3 lines long. — Hillslopes or canons, 1500 to 7000 ft.: Colorado and 
Mohave deserts; Inyo Co.; e. to southern Utah. 

12. HESPEROCHIRGN Wats. 

Dwarf perennial herbs. Flowers solitary on naked peduncles arising from 
a leaf-rosette on the ground. Leaves oblong, spatulate or ovatish, entire, 
ciliate, equaling or exceeding the peduncles. Calyx 5-parted, with linear- 
lanceolate lobes. Corolla purplish or nearly white, campanulate or rotate, 
deciduous, the stamens inserted on the base of its tube. Filaments subu¬ 
late, more or less hairy at base. Ovary 1-celled; placentae narrow, projecting 
into the cavity, borne on narrow plates or half-partitions. Style 2-cleft at 
apex. (Greek hesperus, western, and Chiron, referring to the Centaur.) 

Corolla oblong-campanulate, its lobes shorter than the tube.1. H. californicus. 
Corolla saucer-shaped, its lobes longer than the tube.2. H. pumilus. 

1. H. californicus (Benth.) Wats. Leaves many in a basal tuft, narrowed 
at base to a short petiole, 1 to IV2 in. long; herbage grayish-pubescent; 
corolla white with a flare of pinkish veins, a little hairy at base.—Mountain 
valleys and flats, 4000 to 8600 ft.: Sierra Nevada from Tulare Co. to Siskiyou 
Co.; e. to Utah, n. to Wash. 

2. H. pumilus (Dougl.) Porter. Leaves few in a basal tuft, oblong or 
ovatish, 1 to 1% in. long, the petioles VL to % as long; herbage greenish, the 
leaves subglabrous except on the margins; flowers 6 to 8 lines wide.-—Moist 
flats or meadows in the mts.: Sierra Nevada from Fresno Co. to Plumas Co., 
6000 to 8000 ft.; Lake Co., 1300 ft. 

13. ROMANZOFFIA Cham. 

Low and delicate perennial herbs with the aspect of some species of Saxi- 
fraga. Stems somewhat scape-like, loosely racemose. Leaves mostly basal 
(the cauline alternate), round-cordate, crenately lobed, long-petioled. Flow¬ 
ers white. Calyx 5-parted into nearly distinct sepals. Corolla broadly funnel- 
form, destitute of appendages, deciduous. Stamens unequal, inserted on the 
base of the corolla-tube. Style filiform, entire; stigma small. Capsule 2- 
celled or nearly so, with narrow placentae. Seeds numerous. (Count Eoman- 
zoff, promoter of the Russian voyage of Kotzebue; dedicated to him by 
Chamisso, the German poet and botanist, who accompanied the expedition.) 

1. R. sitchensis Bong. Stems slender, 4 to 9 in. high, arising from a filiform 
rootstock bearing tubers; pedicels spreading, much longer than the flowers; 
calyx-lobes linear or lanceolate, not more than Vz as long as the corolla and 
exceeded by the capsule.—On moist rocks in shady places near the coast: 
San Mateo Co. and Mt. Tamalpais to Humboldt Co.; n. to Alas. Rare within 
our limits. 

BORAGINACEAE. Borage Family 

Herbs, usually rough with coarse hairs. Leaves simple, commonly entire 
and alternate. Flowers complete, in one-sided spikes or racemes, coiled 
spirally (scorpioid) and uncoiling as flowering proceeds. Calyx with com- 
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monly 5 divisions or teeth. Corolla regular, 5-lobed, with 5 stamens inserted 
on its tube and alternating with its divisions. Ovary superior, deeply 4- 
lobed (except in Heliotropium), with a simple style inserted between the 
lobes, in fruit splitting into 4 one-seeded nutlets. Style entire or none, rarely 
2-cleft. Nutlets commonly roughened or prickly. Endosperm none, except 
in Heliotropium. Ovary not deeply parted in Heliotropium, Euploca and 
Coldenia, or merely lobed or laterally grooved. Nutlets often inserted on a 
short thick prolongation of the receptacle known as the gynobase. The 
spikes or racemes (here so-called for convenience) are really one-sided 
scorpioid cymes. Euploca has 2 nutlets. 

A. Ovary undivided or merely lobed. sometimes 2 to 4-grooved on the sides; style terminal. 

Style entire, the style or stigmas provided with a glandular ring. 
Flowers axillary (or appearing so) and solitary; fruit of 2 nutlets; stigma annular, 

surmounted by a tuft of short bristles; deserts.1. Euploca. 
Flowers in dense scorpioid racemes; fruit of 4 nutlets; stigma peltate, not tufted (in 

ours); common.2. Heliotropium. 
Style 2-cleft, the stigmas capitate; herbs; deserts.3. Coldenia. 

B. Ovary deeply 4-parted; style entire or none (or rarely barely 2-cleft at apex), arising 
from between the lobes of the ovary. 

1. Nutlets armed with barbed prickles. 

Nutlets globose or thick; flowers mostly blue, rarely white; plants mostly stout, tall (1 to 
3 ft.). 

Nutlets spreading, prickly all over; perennials.4. Cynoglossum. 
Nutlets erect, prickly on the margin and sometimes on the back; perennials or annuals. 

5. Lappula. 
Nutlets thin and flat, divergent or spreading in pairs; flowers white, low and slender; 

annuals.6. Pectocarya. 

2. Nutlets unarmed or merely tuberculate. 

Calyx pubescent, hispidulose or glabrous, not armed with barbed prickles. 
Receptacle flat or merely convex; perennials. 

Flowers with tubular or tubular-funnelform corollas; corolla blue; nutlets 
wrinkled.7. Mertensia. 

Flowers with rotate or funnelform corollas; nutlets smooth and shining. 
Throat of the corolla contracted by prominent crests; racemes mostly with¬ 

out bracts; corolla light-blue.8. Myosotis. 
Throat of corolla naked or with low crests; racemes bracteate; corolla 

greenish-yellow.9. Lithospermum. 
Receptacle more or less elongated or produced upward into a structure (gynobase) to 

which the nutlets are attached. 
Corolla bright or orange yellow, the throat open and naked.10. Amsinckia. 
Corolla white, or cream-color or pale yellow, the throat with more or less promi¬ 

nent bulbous swellings or crests. 
Perennials; calyx persistent; mostly high montane.11. Oreocarya. 
Annuals (except 2 species each in nos. 13 and 14) ; mostly low altitudes. 

Calyx circumscissile.12. Greeneocharis. 
Calyx not circumscissile (except two species in no. 16). 

Nutlets erect, attached from the base to the middle by a groove or 
scar. 

Calyx (and pedicels) usually falling away with the fruit; 
corolla-throat with crests; leaves commonly alter¬ 
nate.13. Cryptantha. 

Calyx (and pedicels) persistent; corolla-throat with only ob¬ 
scure crests; lower leaves opposite. .14. Allocarya. 

Nutlets oblique or incurved so that the apices are approximate in 
center, attached above the base to an elevated scar or 
caruncle. 

Caruncle borne on a stipe-like base; lowest leaves opposite. . . 
15. Echidiocarya. 

Caruncle commonly borne in a hollow or transverse groove; 
leaves mostly in a basal rosette. 16. Plagiobothrys. 

Calyx-lobes armed with barbed prickles, the calyx in fruit modified to form a bur-like 
envelope for the nutlets; annual.17. Harpagonella. 

1. EUPLOCA Nutt. 

Small annuals. Flowers solitary. Corolla white, the upper part of the tube 
enlarged and the orifice narrowed, the limb scarcely lobed. Style elongated. 
Stigma annular, surmounted by a tuft of short bristles. Fruit globosely 2- 
lobed, each lobe splitting into 2 hemispherical one-seeded nutlets. (Greek 
eu, well, and ploke, a woven thing.) 

1. E. albiflora (Eaf.) Jtn. Stem branched, 1 to 3 in. high; herbage, calyx, 
corolla-tube and midnerve of limb strigose-hispid; leaves ovate to oblong- 
lanceolate, 5 to 9 lines long, petioled; flowers shortly pediceled, 11 sweet- 
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scented”; corolla 5 lines broad.— 
Desert valleys, 200 to 1800 ft.: Lud¬ 
low, e. Mohave Desert; Palo Yerde 
Valley; e. to Neb., s. to Mex. (E. 
convolvulacea Nutt.) 

2. HELIOTROPIUM L. Heliotrope 

Herbs with alternate mostly entire 
leaves. Flowers white, in dense one¬ 
sided spikes. Calyx-segments lance¬ 
olate or linear. Corolla salverform, 
short, with open throat; sinuses 
more or less plaited in the bud. Sta¬ 
mens included; anthers acuminate, 
connivent, nearly sessile. Stigma 
annular or conic. Ovary not lobed, 
separating when ripe into 4 one- 
seeded closed nutlets. (Greek helios, 
sun, and trope, a turning, “the flow¬ 
ers beginning to appear at the sum¬ 
mer solstice.”) 

1. H. curassavieum L. Chinese 

Pusley. Fig. 797. Stems branching, 
% to 3 ft. long, prostrate, from a 
perennial root; herbage glabrous, 
glaucous, fleshy; leaves obovate to 
broadly oblanceolate; spikes mostly 
in pairs; corolla white with the yel¬ 
low eye changing to purple, 1 y2 to 2 
lines long; stigma turned downward 
over summit of ovary and thus resembling a skull-cap; style none.—Common 
along the seashore, in stream beds, and in low moist or alkaline lands through¬ 
out Cal. June-Nov. Immigrating locally. 

3. COLDE3STIA L. 

Low prostrate or spreading plants, mostly suffrutescent, hoary-pubescent 
and often hispid, the small pale flowers sessile and usually clustered in the 
forks or at the ends of the branches and subtended by a tuft or circle of 
leaves. Leaves small, petioled, with veins usually conspicuous. Calyx 4 or 
5-parted into slender segments. Corolla short-funnelform or nearly salver¬ 
form, not more than twice as long as the calyx, the short lobes broad and 
rounded. Stamens included. Style 2-cleft or -parted. Ovary entire or 4-lobed, 
4-celled. Fruit separating at maturity into 4 one-seeded nutlets, or by abor¬ 
tion fewer. (Dr. Cadwallader Colden, Colonial Lieutenant-Governor of New 
York, a correspondent of Linnaeus.) 

Stems dichotomotisly branched; leaves conspicuously veined, the petioles often equaling or 
longer than the blade; corolla appendaged within. 

Leaves ovate to rotund or rhombic, with 2 or 3 pairs of veins; herbage pubescent and 
somewhat hispid or hirsute. 

Annual; leaf-margins revolute.1. G. nuttallii. 
Perennial; leaf-margins sinuate..2. G. brevicalyx. 

Leaves mostly obovate with 5 or 6 pairs of veins; perennial (apparently) ; herbage 
not hispid or hirsute.3. G. palmeri 

Stems diffusely branched; leaves obscurely veined, the blade longer than the petiole; corolle 
not appendaged within; perennial.4. G. canescens 

1. C. nuttallii Hook. Stem dichotomously branched, prostrate, 4 to 10 in 
across; herbage grayish-pubescent, and sparsely hirsute or hispid; leaves 
ovate to rotund, revolute, with 2 or 3 pairs of veins, 2 to 4 lines long, the 
petioles often longer; flowers densely clustered in the forks and at the ends 
of the branches, subtended by a circle of leaves; calyx-lobes linear, equal¬ 
ing the corolla-tube; corolla pink or whitish, 1% lines long, bearing 5 short 
obtuse scales near the base of the tube; filaments shorter than the anthers, 
inserted nearly in the throat of the corolla-tube; nutlets oblong-ovate* 

797. Heliotropium curassavieum L.; a, fl. 
branchlet x 1; b, corolla spread open x 5 ; 

c, pistil x 10. 
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polished, the sear linear.—East side Sierra Nevada from Death Valley to 
Lassen Co.; n. to Wash., e. to Wyo., Utah and Ariz. 

2. C. brevicalyx Wats. Stems white-barked, dichotomously branched from 
a woody perennial base, 5 to 10 in. long; herbage grayish-pubescent and 
somewhat hispid; leaves ovate to rhombic, with sinuate revolute margins, 
irregularly 2 or 3-nerved, 2 to 4 lines long, hispid toward the margin; calyx 
1 line long, the acute lobes shorter than the tube; corolla 2 lines long; fila¬ 
ments slender, somewhat dilated below the insertion; nutlets subglobose.— 
Colorado Desert. Mar.-Apr. 

3. C. palmeri Gray. Stems freely branched dichotomously from a suffrutes- 
cent base, forming a dense rounded tuft or mat; herbage grayish-pubescent, 
not hispid or hirsute; leaves obovate, sometimes ovate, strongly plicate, with 
5 or 6 pairs of veins, 2 to 4 lines long, the margins thickened-revolute; 
flowers clustered in the forks and at the ends of the branchlets, subtended 
by a circle of leaves; calyx-lobes about % as long as corolla-tube; corolla 
bluish, 2 lines long, with 5 narrowly intruding plates extending from the 
base of the tube to the base of the filaments or about % the length of the 
tube; nutlets globular, with an orbicular scar, only 1 or 2 maturing.—Desert 
sandhills: e. Mohave Desert; Colorado Desert; e. to Ariz. Apr.-May. (C. 
plicata Cov.) 

4. C. canescens DC. Stems gnarled, woody and rough-barked, prostrate or 
procumbent, from a stout perennial base; herbage tomentose and hispid; 
leaves ovate or oblong, entire, the veins obscure, 3 to 5 lines long, the blade 
longer than the petiole; flowers 3 lines long, solitary or in small clusters at 
the axils or forks; fruit depressed-globose; nutlets 4, thick-walled, smooth 
and rounded on the back, obscurely rugose on the plane sides, pointless.-— 
Colorado Desert; e. to southern Tex. Apr.-May. 

4. CYNOGLOSSUM L. 

Ours perennial herbs. Flowers blue or pink, in a bractless panicle or 
raceme on a naked terminal peduncle. Corolla with a ring of conspicuous 
appendages or crests at the throat. Nutlets large, covered all over with short 
barbed prickles and thus bur-like. (Greek kuno, dog, and glossa, tongue, 
on account of the shape and texture of the leaves in some species.) 

798. Cynoglossum grande 
Dougl.; a, fl. branchlet x 

1 ; b, nutlet x 1%. 

Stems glabrous or nearly so; leaves ovate to ovate-oblong or 
elliptic, rounded or truncate at base, all on long 
petioles.1.0. grande. 

Stems with spreading hairs; leaves obovate to oblong-lanceolate, 
varying to oblong, the upper sessile or partly clasping 
by a rounded or auriculate base.2. G. occidentale. 

1. C. grande Dougl. Western Hound’s Tongue. 
Fig. 798. Stems erect, glabrous, 1 to 3 ft. high; leaves 
mostly basal or borne on the lower part of the stem, 
hirsutulose beneath, 3 to 8 in. long, on petioles often 
as long; calyx-lobes narrowly oblong, obtuse, densely 
pubescent, 2 to 4 lines long; corolla 4 to 7 lines long, 
the tube often purple, the lobes elliptic; nutlets de¬ 
pressed.—Wooded canons, 100 to 4000 ft.: Coast 
Eanges from the Santa Lucia Mts. to w. Alameda Co.; 
North Coast Ranges from Marin Co. and the Vaca 
Mts. to Siskiyou Co., thence se. in the Sierra Nevada 
foothills to Eldorado Co. and Tuolumne Co., recurring 
in Tulare Co.; n. to Wash. Feb.-May. 

2. C. occidentale Gray. Fig. 799. Stems erect, leafy, 
1 to several from the root-crown, 1 to l1/^ ft. high; 
herbage hirsute, the hairs (especially of the stems) 
spreading or even recurving; leaves 2 to 7Vo in. long, 
the lower petioled, the upper sessile or clasping; calyx- 
lobes linear to lanceolate, obtuse, twice longer than 
the tube; corolla brownish-pink, drying greenish, 4 
to 4% lines long, the tube longer than the calyx-lobes 
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and 2 to 3 times as long as the corolla-lobes; nutlets almost globular, 4 lines 
long.—Moist thickets or woods of mountain slopes and flats, 4000 to 7000 
ft.: Sierra Nevada from Tulare Co. to Shasta Co.; Modoc Co. to Trinity and 
Humboldt Cos. June. 

5. LAPPULA Moench. Stick-seed 

Tall leafy-stemmed herbs; herbage pubescent or hispid. Flowers usually 
small, blue, white or sometimes pink, disposed in spikes or racemes. Leaves 
entire, the upper sessile, the lower tapering to a winged petiole. Calyx 5- 
parted. Corolla rotate or short-funnelform, usually with appendages in the 
throat. Nutlets bur-like, armed with barbed prickles, these arranged along 
a distinct margin or over the entire back. (Diminutive of the Latin lappa, 
a bur.) 

Annuals; racemes leafy throughout, the leaves small but still foliaceous; calyx in fruit 
longer than the pedicels; pedicels in fruit remaining erect; desert areas. 

Dorsal area of nutlets bordered by a row of prickles.1. L. occidentalis. 
Dorsal area of nutlets with its margin annular-thickened, the ring bearing a few 
prickles.2. L. texana. 

Perennials, the stems from a thick root-crown; racemes leafy-bracteate only at base, the 
bracts above the base minute; calyx in fruit shorter than the pedicels; pedicels 
in fruit recurving or deflexed. 

Dorsal area of nutlets naked or with very few prickles. 
Corolla white, 6 to 8 lines in diameter; panicle with markedly divergent branches. 

3. L. bella. 
Corolla blue, 2 to 4 lines in diameter; racemes or panicles rather strict. 

4. L. floribunda. 
Dorsal area of nutlets with numerous prickles. 

Corolla white, 3 lines in diameter, the tube not exceeding the calyx. 
5. L. californica. 

Corolla blue, the tube 1% to 2 times longer than the calyx. 
Limb of corolla 5 to 7 lines broad; pubescence velvety.6. L. velutina. 
Limb of corolla 3 to 4 lines broad; pubescence somewhat roughish, not 

velvety. . ..7. L. nervosa. 

1. L. occidentalis Greene. Stem strictly erect, commonly branched only 
above, 8 to 14 in. high; herbage pubescent; leaves linear to oblong-linear or 
the lower spatulate, % to 1% in. long; racemes leafy-bracteate; calyx longer 
than the pedicels, the narrowly 
lanceolate segments not recurved 
in fruit; corolla blue, the tube little 
exceeding the calyx, the throat 
with conspicuous crests; nutlets 1 
line long, the dorsal area ovate, 
sharply tuberculate, bordered by a 
single row of barbed prickles, the 
prickles more or less confluent at 
base.—Arid valleys and mountain 
slopes, 4000 to 7000 ft.: San Ber¬ 
nardino Mts.; Inyo Co.; Lassen and 
Modoc Cos.; Nev. to Ore., Col. and 
Tex. 

2. L. texana Britt. Stem branched 
from or near the base, the branches 
ascending, 7 to 11 in. high; leaves 
3 to 12 lines long, broadly linear, 
ovate-lanceolate, obtuse, sessile, the 
lowest oblanceolate; nutlets finely 
tuberculate, the dorsal face with 
the margin strongly annular-thick¬ 
ened, thus making the face saucer¬ 
shaped or shallowly cup-sliaped; 
annular thickening bearing a few 
prickles, especially on upper part.— 
Desert mesas, 1300 to 4000 ft., e. 
Mohave Desert: New York Mts.; 
Needles; e. to Tex. % 

799. Cynoglossum occidentale 
b, corolla x 114 ; c, long. 

d, fr. x 1. 

Gray; 
sect. 

mbit x 
x 
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3. L. bella Mcbr. Stem erect, branched above, 1% ft. high; herbage finely 
appressed-pubescent; cauline leaves oblong-lanceolate to ovate, sessile by a 
cordate base, 1% to 3% in. long; basal leaves oblanceolate; inflorescence 
widely racemose-paniculate; pedicels recurved in fruit; calyx-lobes ovate, 
reflexed in fruit; corolla white, 6 to 8 lines in diameter, the appendages 
finely pubescent; nutlets 2% lines high, the broadly ovate back roughened, 
naked or with a few very minute prickles, bordered by a row of slender 
prickles, the prickles not confluent at base or rarely so. — Salmon Mts., 
Trinity Co. 

4. L. floribunda (Lehm.) Greene. Stem erect, 2 to 3% ft. high; herbage 
somewhat hispid-pubescent; cauline leaves linear-oblong to lanceolate or 
oblong-lanceolate, narrowed at base, but sessile, 1 to 5 in. long, the basal 
oblanceolate, drawn down to a petiole; racemes strict, more or less branched 
or paniculate; pedicels in fruit deflexed, 2 to 4 lines long; calyx-lobes ovate; 
corolla blue, about 3 lines long, about as broad; nutlets 2 lines long, the 
elongate-triangular dorsal face merely scabrous, bordered by a row of con¬ 
spicuously flattened spines, the spines unequal, somewhat united at base 
into a narrow wing; back of nutlets minutely papillate, naked or with 1, 
2 or 3 small bristles, commonly with a median nerve.—Montane, 6000 to 7200 
ft.: e. Mendocino Co. to Siskiyou Co.; Sierra Nevada from Tulare Co. to 
Nevada Co., and n. to Modoc Co.; n. to Ore. and Saskat., e. to Minn. July. 
Var. geisiana Jepson n. var. Cauline leaves oblong, those of the inflorescence 

ovate with cordate-clasping base; 
calyx-lobes oblong; nutlets 2% lines 
high. — Placer Co. (Crags Slope, 
Deer Park, Helen D. Geis, type). 

5. L. californica (Gray) Piper. 
Stems erect, 1% to 2 ft. high; her¬ 
bage pubescent; leaves % to 3% in. 
long, upper cauline oblong to lance¬ 
olate, sessile, the lower cauline and 
basal oblong, tapering to a long 
petiole; racemes widely branched; 
calyx-lobes ovate; corolla white, the 
tube not or barely exceeding the 
calyx, the limb 3 to 6 lines broad; 
nutlets 2% lines high, the ovate 
dorsal face beset and also bordered 
with bristles. — Montane, 5000 to 
7300 ft.: Sierra Nevada from Butte 
Co. to Tehama and Modoc Cos.; 
also Inyo Co. 

6. L. velutina Piper. Fig. 800. 
Stems erect, 1 to 2 ft. high; herbage 
velvety-pubescent; leaves 1 to 3 in. 
long, the cauline oblong-lanceolate 
to ovate, the basal oblong-spatu- 
late; racemes simple or branched; 
calyx-lobes ovate, obtuse; corolla 

800. Lappula velutina Piper; a, fl. branchlet blue or sometimes pink, the tube 
x % ; b, long. sect, of fl. x 2; c, fr. x 3. much exceeding the calyx, the limb 

5 to 6 lines broad, the crests conspicuous, % as long as the corolla-lobes; 
nutlets with back thickly beset with prickles.—Montane, 5000 to 8500 ft.: 
Sierra Nevada from Tulare Co. to Shasta Co. June-July. 

b 

c 

7. L. nervosa (Kell.) Greene. Stems 1 to 3, erect, 1% ft. high, glabrous 
or sparingly hairy; leaves rough-pubescent, % to 3% in. long, pubescent, 
ciliate, the cauline oblong to ovate, the basal oblong to oblong-spatulate; 
racemes somewhat loose or with spreading branches; calyx-lobes ovate; 
corolla blue, the tube much exceeding the calyx, the limb 2 lines broad, the 
throat with small crests only % as long as lobes; dorsal area of nutlets 
broadly ovate, covered with prickles.—Montane, 6000 to 7000 ft.: Sierra 
Nevada from Fresno Co. to Plumas Co. June-July. 
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6. PECTOCARYA DC. 

Low slender obscure annuals with strigose pubescence and narrowly linear 
leaves. Flowers minute, white, on very short pedicels, scattered along the 
stems or branches. Calyx deeply 5-cleft, spreading or reflexed in fruit. Corolla 
with a circle of processes or crests which almost close the throat. Stamens 
included. Nutlets flat, thin, radiately divergent, bordered at apex or all 
around with a row of bristles hooked at tip. (Greek pectos, combed, and 
karua, nut, on account of the row of bristles on the nutlet.) 

Nutlets not winged, the acute margin bordered all around by bristles; calyx hispidulose. . . 
1. P. pusilla. 

Nutlets bordered by a wing. 
Wing coriaceous, undulate or laciniate; calyx hispidulose. 

Wing parted or cleft into subulate teeth ending in a delicate uncinate bristle.... 
2. P. linearis. 

Wing merely undulate or incurved, the apex thickly and the sides rarely beset 
with slender uncinate bristles.3. P. penicillata. 

Wing thin-scarious, entire or obscurely undulate, the hooked bristles of the body ex¬ 
tending beyond its margin; calyx armed with divergent bristles. .4. P. setosa. 

1. P. pusilla Gray. Stem erect, somewhat flexuous, simple or sparingly 
branched, 3 to 5 in. high; herbage strigulose-canescent; nutlets 4 and equably 
divergent (or sometimes but 2), 1 line long, cuneate-obovate or somewhat 
rhomboidal, carinately nerved on the upper face, not winged, the margin 
bearing a row of slender bristles hooked at the tip.—Shady north slopes in 
the hills, 500 to 2500 ft.: North Coast Ranges from Napa Co. to Siskiyou 
Co.; thence se. in the Sierra Nevada to Mariposa Co. Mar.-Apr. 

2. P. linearis DC. Stem diffusely branched from the base, the branches 
2 to 4 in. long; body of nutlets narrowly oblong, 1 to 2 lines long, sur¬ 
rounded by a broad wing laciniately and often irregularly parted or cleft 
into subulate teeth, the teeth ending in a delicate bristle uncinate at tip; 
cotyledons oblong.—Valleys and mesas, 500 to 2100 ft.: coastal S. Cal.; 
Colorado and Mohave deserts; Inyo Co.; e. to Ariz. and Utah. Apr.-May. 

3. P. penicillata (H. & A.) A. DC. Stem branching at the base, the 
branches diffuse, 1 to 4 in. long; nutlets divergent in pairs, oblong, 1 line 
long, surrounded by a wing which is incurved along the middle in age and 
bears at the rounded apex a series of slender bristles hooked at the tip.— 
Hillslopes and valleys, 100 to 400 ft., throughout cismontane Cal.; n. to 
B. C., e. to Nev. Var. heterocarpa Jtn. Two of the 4 nutlets unmargined, 
2 margined.—Colorado Desert. 

4. P. setosa Gray. Stem stoutish, freely and diffusely branched, 6 to 9 
in. high; herbage hispid as well as minutely strigose-pubescent; calyx-lobes 
armed with 3 to 6 large divergent bristles; nutlets in pairs, 2 wingless, 2 
bordered by a broad thin-scarious wing, the body of the nutlet and com¬ 
monly also the wing beset with slender uncinate-tipped bristles, the body 
rarely naked or nearly naked, the wing entire or obscurely undulate.— 
Desert mesas or their bordering ranges, 2000 to 4500 ft.: San Jacinto Mts.; 
San Antonio Mts.; Mohave Desert; Lassen Co. Apr.-May. Var. holoptera 

Jtn. Nutlets all wing-margined.—Mts. on n. side Mohave Desert; also Inyo 
Co. Var. aptera Jtn. Nutlets all without margins.—E. San Diego Co. 

7. MERTENSIA Roth. Lungwort 

Perennial herbs with erect leafy stems terminated by clusters of showy 
light blue flowers. Herbage glabrous or nearly so. Leaves broad, the lower 
mostly petioled. Stamens wuth flattened or filiform filaments inserted on 
the crested open throat of the corolla. Style filiform; stigma entire. Nutlets 
attached to the convex receptacle by a small scar just above the base, 
roughish or wrinkled at maturity. (F. K. Mertens, a German botanist, 

1764-1831.) 

Calyx-lobes oblong or oblong-linear, mostly obtuse; corolla-tube 2 V2 to 3 lines long, about 
as long as the throat and limb, with an obscure or shallow depression on the 
outside opposite the crests; var. stomatechoides of.;.1. M. ciiiata. 

Calyx-lobes lanceolate or linear, mostly acute; corolla-tube 4 to 5 V2 lines long, 3 to 4 times 
as long as the throat and limb, with a pair of pockets or rounded pits on the 
outside opposite the crests.2. M. longiflora. 
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801. Mertensia ciliata var. stomatechoides Jep- 
son; a, fl. branchlet x ; b, leaf x % ; c, sect, 

of corolla x 1V2 . 

1. M. ciliata (James) G. Don 
var. stomatechoides Jepson n. comb. 
Fig. 801. Stems several from the 
root-crown, simple or somewhat 
branched, leafy, 2 to 5 ft. high; 
herbage glabrous or nearly so, glau¬ 
cous; leaves oblong or oblong- 
spatulate to ovate or lanceolate, 
entire, 2 to 7 in. long, narrowed to 
a broad petiole, or the upper cau- 
line ones sessile; flowers in short 
panicled racemes at the ends of the 
stem and branchlets, more or less 
drooping; calyx-lobes oblong to 
oblong-linear or -lanceolate, obtuse 
or sometimes acute, mostly ciliolate, 
14 to Vo as long as the corolla; 
corolla a lively light-blue, with 
small yellow-tipped crests in the 
summit of tube, the cylindrical tube 
21/i to 3 lines long, the open-cam- 
panulate throat and limb nearly or 
quite as long; filaments broad, in¬ 
cluded, inserted on the corolla-tube 
alternate with the crests; style ex- 
serted.—Montane, 5000 to 8500 (or 
10,000) ft.: e. Mendocino Co.; 
Sierra Nevada from Tulare Co. to 
Nevada Co. and n. to Modoc Co.; 
e. to Col. (Mertensia stomate¬ 
choides Kell. M. sibirica Bot. Cal.) 
June-Aug. 

2. M. longiflora Greene. Stem erect, simple, leafy, % ft* high; herbage 
glabrous or nearly so, the upper side of the leaves scabridulous; leaves 
oblong-ovate or spatulate-obovate, 1 to 2% in. long; flowers in a close cluster 
or subcorymbose panicle; calyx deeply 5-parted or cleft, the lobes lanceolate 
or linear, mostly acute; corolla bright blue, the tube narrow, 4 to 5% lines 
long, the throat very short, the limb 5-lobed, 1 to 1% lines long.—Hillsides, 
5000 to 7000 ft.: Modoc Co.; n. to B. C., se. to Ariz. Apr.-May. 

8. MYOSOTIS L. Forgetmenot 

Slender leafy-stemmed perennials with small light blue flowers in loose 
naked racemose clusters terminating the stem and branchlets. Corolla rotate 
with prominent crests in the throat. Nutlets small, ovoid, smooth and shin¬ 
ing. (Greek mus, mouse, and otos, ear, mouse-ear, to which the leaves of 
some species are likened.) 

1. M. sylvatica Hoffm. Stems leafy, somewhat branched above, 1 ft. high, 
decumbent at base, usually several from a perennial rootstock; herbage 
hirsute-pubescent, the stem with soft spreading hairs, those of the calyx 
consisting of bristly hairs with hooked tips; leaves lanceolate or oblong to 
oblong-spatulate, entire, 1 to 4 in. long, the basal and lower cauline petioled; 
calyx-lobes lanceolate, equaling or longer than the tube; corolla light blue. 
—Garden plant from Eur., sparingly naturalized: San Anselmo; Mill Valley; 
Berkeley; San Francisco. Apr.-July. 

M. palustris With. Calyx-lobes triangular, shorter than the calyx-tube; 
pubescence appressed, that of the calyx consisting of straight hairs.—Adv. 
from Eur.: Quincy. 

9. LITHOSPERMUM Tourn. Puccoon 

Ours pubescent or hairy perennial herbs, usually with red or violet-colored 
roots containing coloring matter. Flowers in leafy spikes or in the axils of 
the upper leaves. Calyx 5-parted. Corolla in ours greenish-yellow, salver- 
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form or funnelform, with rounded lobes imbricated in the bud. Filaments 
short; anthers short, included. Style slender; stigma truncate-capitate or 
2-lobed. Nutlets 4 or by abortion fewer, ovate, naked, in ours white, bony 
and shining, erect, attached to the flat receptacle by the base; scar flat, 
rather small. (Greek lithos, a stone, and sperma, a seed.) 

1. L. ruderale Dougl. Stems densely leafy, y2 to 1% ft. high; herbage 
pubescent; leaves linear-lanceolate to lanceolate, 1 to 2% in. long, mostly 
tapering from base to apex, sessile; flowers crowded in a leafy cluster; corolla 
campanulate-funnelform, dull greenish-yellow, 4 to 5 lines long, the tube 
hardly longer than the calyx, silky outside, the open throat naked or nearly 
so; nutlets broadly ovate, acute, smooth and polished, 2 to 2% lines long.— 
Modoc Co.; n. to B. C., e. to Nev. and ne. to N. Dak. May. Yar. calif6rnicum 

Jepson n. comb. Stems less rigid; upper leaves oblong or ovate-lanceolate; 
corolla orange-yellow, 5 to 6 lines long, the tube considerable longer than 
the calyx.—Montane, 3000 to 5000 ft.: Placer Co. to Shasta Co., thence w. to 
Trinity Co., n. to southern Ore. (L. californicum Gray.) 

10. AMSINCKIA Lehm. 

Annuals with rough-liairy herbage, the hairs commonly with pustulate- 
dilated base, which is often conspicuously hardened or granular. Flowers 
yellow, in elongated spikes. Calyx-lobes 5, or 4 or 3 through the more or less 
complete union of two into one. Corolla salverform, the throat somewhat 
funnelform and with more or less distinct folds, but destitute of crests or 
processes. Nutlets crustaceous, triquetrous or ovate-triangular, smooth or 
rough. Cotyledons deeply 2-parted. (Wm. Amsinck of Hamburg, patron of 
the Botanic Garden in that city.) 

Nutlets smooth and polished. 
Corolla 5 to 6 lines long; scar of nutlets very obscure, narrowly lineate, nearly basal; 

mostly deserts...1. A. vernicosa. 
Corolla about 6 to 7% lines long; scar of nutlets conspicuous, ovate-lanceolate, nearly 

median; S. F. Bay region.2. A. spectabilis. 
Nutlets roughened. 

Corolla 2 to 2% lines long.3. A. parviflora. 
Corolla 4 to 9 lines long. 

Nutlets carinate on back, more or less rugulose or muriculate. 
Nutlets gray or pale; mostly interior, very common.4. A. douglasiana. 
Nutlets black or brown; seaboard.5. A. intermedia. 

Nutlets flattened or rounded on the back. 
Back of nutlets with low thin or faint rugae, the rugae forming areoles. 

6. A. lycopsoides. 
Back of nutlets tessellate or pavement-like.7. A. tessellata. 

1. A. vernicosa H. & A. Stem stout, branching above, 7 to 18 in. high, 
mostly glabrous below; leaves linear-oblong to ovate-lanceolate or lanceolate, 
1 y2 to 5 in. long, hispid-ciliate and more or less hispid above and below, 
often glabrate, the pustulate disks frequently producing a tessellate effect; 
fully developed spikes 5 in. long; calyx-segments strongly hirsute, often 
partly or wholly confluent so as to appear as 3 or 4, in fruit 5 to 7 lines long; 
corolla golden yellow, 5 to 6 lines long, the limb narrow; nutlets carinate 
on the lateral angles with sharp edges, back and lateral faces plane or 
nearly so, smooth and polished, gray, 2 to 3 lines long, the scar very narrow 
or hair-like.—Mohave Desert to Inyo Co., 4000 to 4500 ft. Apr.-May. 

2. A. spectabilis F. & M. Stem erect, rather strictly branched above, 
about 2 ft. high; herbage rough-hispid; leaves linear-oblanceolate or -oblong, 
1 to 3% in. long, the reduced upper ones narrow-ovate or -lanceolate; corolla 
yellow, 7 to 9 lines long.—Antioch; Judsonville. Too little known. 

3. A. parviflora Hel. Stem erect, strictly branched above, 5 to 12 in. high, 
hispid with spreading hairs and also somewhat strigose; leaves mostly linear, 
1 to 2y2 in. long; corolla pale yellow, 2 to 2V2 lines long; nutlets brown, 
finely papillate or slightly muriculate, faintly rugulose, 1 to lVs lines long, 
the scar large, ovate.—Sierra Nevada, 3000 to 6000 ft., from Mariposa Co. 
to Plumas Co. 

A. echinIta Gray. Erect, iy2 to 2y2 ft. high, very hispid with white 
spreading bristles; sepals very narrow, yellow-hispid; corolla light yellow, 
about twice as long, little dilated at the throat, the limb 2 or 3 lines broad; 
nutlets muricate with slender points or almost prickly, not rugose.—Sandy 
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plains, very rare: Camp Mohave and Maricopa, Ariz. To be looked for in 
e. Mohave Desert. 

4. A. douglasiana DC. Buckthorn Weed. Erect, frequently widely 
branched, 1% to 4 ft. high; stems and branches with scattered white bristles, 
the foliage densely hispid-bristly with rather shorter bristles; inflorescence 
hispid and with a short curly pubescence; leaves oblong-lanceolate to linear, 
thickish, entire, 1 to 9 in. long; racemes more or less crowded at the top of 
the stem or branches and leafy-bracteate; developed racemes 5 to 10 in. long, 
peduncled; calyx-segments rusty-hispid, linear-acuminate, % as long as the 
narrow orange-yellow corollas, in fruit twice as long at least as the nutlets; 
nutlets incurved, carinate dorsally, scabrous-rugose and granulate, exceeding 
1 line in length.—Fields and hillslopes, often forming rank thickets, 20 to 
2000 ft.: Great Valley; Coast Banges; coastal S. Cal. Apr. Also called Fire- 
weed and Zaccato Gorda. (A. intermedia FI. W. Mid. Cal.) Var. campestris 

Jepson n. comb. Calyx with appressed pubescence.—Sacramento Valley and 
n. to Siskiyou Co. (A. campestris Greene.) Var. eastwoodae (Mcbr.) Jtn. 

Corolla 8 to 9 lines long, 2 to 3 times 
as long as the calyx.—Sierra Nevada 
foothills from Amador Co. to Fresno 
Co. and s. to Tehachapi Bange. (A. 
eastwoodae Mcbr.) 

5. A. intermedia F. & M. Fig. 802. 
Stem erect, branching, the branches 
at length decumbent, 1 to 2 ft. long; 
herbage of a light yellowish green, 
setose-hispid; leaves ovate-lanceolate 
or narrowly oblong, with erose- 
sinuate or entire margins; racemes 
rather short, frequently leafy-brac¬ 
teate; peduncles short or none; calyx 
sparsely setose-hispid, the lobes 
lanceolate or ovate-oblong, obtuse, 2 
or 3 of the lobes often united; corolla 
pale yellow, very slender; nutlets 
brown or blackish, muriculate and 
rugulose, scarcely more than % line 
long.—Sandy soil along the seacoast: 
San Diego Co. to San Francisco, 
Sonoma and Mendocino Cos. and n. 
(A. lycopsoides Jepson.) Var. nicolai 

Jepson n. comb. Bacemes leafy- 
bracteate throughout.—San Nicolas 
Isl. (A. sancti-nicolai Eastw.) 

6. A. lycopsoides Lehm. Diffuse 
plant; similar to no. 5; nutlets 
rounded on the back, not carinate, 
the thin low rugae forming irregular 

areoles these minutely granulate.—Along the coast: Mendocino Co.; n. to 
Wash. 

7. A. tessellata Gray. Coarsely hispid, 1 to 2 ft. high; leaves linear to 
oblong-lanceolate, or the upper ovate, 1 to 2 in. long; developed spikes 5 to 6 
m. long, loose; calyx of 3 or 4 sepals, 1 narrow and 2 broad, or 3 narrow and 
I broad, rusty-hispid, accrescent in fruit with the broadly-ovate foliaceous 
segments about twice the length of the nutlets; corolla small, orange-yellow; 
nutlets broadly ovate, abruptly acute, not carinate but flattish on the back, 
iv lich is sui rounded by a dentate border and filled in with a few short trans¬ 
verse rugae and many wart-like projections fitted closely together, and so 
resembling a somewhat uneven cobble-stone pavement. — Sandy plains or 
deseit mesas, 100 to 4000 ft.: Colorado and Mohave deserts; San Joaquin 
Valley; Inyo Co.; e. to Utah. Apr.-May. Var. lemm6nii Jepson n. comb. 
Calyx densely clothed with soft-appressed cinnamon-brown hairs; corolla 
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6 to 7 lines long, the limb much broader; nutlets tessellate but scarcely 
rugose.—San Luis Obispo and Monterey Cos. May. (A. lemmonii Mcbr.) 

11. OREOCARYA Greene 

Perennial herbs, the leafy stems more or less tufted on the branched root- 
crown and terminating in a thyrsoid or spicate leafy-bracteate panicle. Entire 
plant tomentose or strigose-pubescent, the upper parts usually densely hispid. 
Leaves mostly basal. Calyx 5-parted to the base or nearly so, the segments 
lanceolate or ovate-lanceolate. Corolla with prominent crests. Nutlets smooth 
and polished or roughened and dull, the margins without wings. (Greek 
oreos, mountain, and karua, nutlet, on account of the habitat.) 

Nutlets polished; herbage strigose or strigulose. 
Corolla-tube well-exserted (1% to 2 times as long as calyx); inflorescence hirsute; 

stems % to lVa ft. high.1. O. confertifolia. 
Corolla-tube not exserted; inflorescence not at all hirsute; stems 3 to 5 in. high; var. 

abortiva of.2. O. suffruticosa. 
Nutlets roughened, dull; herbage hispid, the older leaves white-tomentose, the younger ones 

greenish-silky. 
Nutlets gray, keeled, densely rugose and often finely tuberculate dorsally. 

3. O. echinoides. 
Nutlets brown, narrow-ovate, weakly keeled, sparingly wrinkled.4. O. nubigena. 

1. O. confertifolia Greene. Stems erect or at base decumbent, leafy, % to 
1% ft. high, arising from a branched root-crown; herbage strigose-pubes¬ 
cent with silky hairs, above more or less hirsute; leaves mostly in a basal 
tuft and some on stem, especially lower part, oblanceolate to linear-lance¬ 
olate, acute, 1 to 3 in. long; basal leaves more particularly drawn down to 
a petiole, the petioles white-silky; inflorescence spicate-glomerate, more or 
less interrupted below; calyx-lobes lanceolate; corolla cream-color or yellow, 
the tube well-exserted, the crests prominent; nutlets ovate, keeled ventrally, 
rounded on the back, smooth and polished.—Arid montane slopes or sum¬ 
mits, 5000 to 8500 ft.: e. slopes or easterly summits of the Sierra Nevada 
from Kern Co. to Mono Co.; White Mts.; s. to north slope San Bernardino 
Mts.; e. to Utah and N. Mex. 

2. O. suffruticosa Greene var. abortiva Mcbr. Stems decumbent or several 
from the root-crown, diffuse, leafy, branching, 3 to 5 in. long; herbage 
covered with a fine strigose puberulence, the leaves setose-ciliate toward 
the base; flowers in a close thyrsoid panicle, leafy-bracteate; leaves linear- 
oblanceolate or linear, 2 to 4 in. long, mostly exceeding the panicles; calyx- 
tube ovate-lanceolate, the tube very short; corolla white, the tube not ex¬ 
serted, the lobes rounded; nutlets 1 to 4, irregularly triangular, polished, 
mottled on ripening.—Montane, 6000 to 10,200 ft.: northerly flats, San Ber¬ 
nardino Mts.; White Mts.; e. to Nev. 

3. O. echinoides Mcbr. Stems few, ascending or erect, leafy, 3 to 9 in. 
high; herbage hispid throughout with long whitish hairs; leaves spatulate, 
mostly tufted at or near the base, % to 1% in. long; inflorescence a spike¬ 
like thyrsus, leafy-bracteate below; calyx-lobes ovate-lanceolate, densely 
hispid; corolla yellow, its tube scarcely exceeding the calyx, the lobes 
rounded, the crests prominent; nutlets gray, ovate, keeled dorsally, sulcate 
ventrally, rugose and finely tuberculate.—Desert ranges or arid slopes of 
ranges bordering the deserts, 4000 to 6000 ft.: San Bernardino Mts.; Provi¬ 
dence Mts.; Ivanpah Mts.; Panamint Mts.; Silver Mt., Mono Co.; Squaw 
Valley, Truckee River; e. to Utah, n. to Can. June. 

4. O. nubigena Greene. Stems erect, leafy, 3 to 5 in. high, usually several 
from the branched root-crown; herbage hispid with long yellowish hairs, 
densely so above, tomentulose throughout; leaves spatulate-obovate, mostly 
in a basal tuft, % to 1% in. long, the basal narrowed to a petiole; inflores¬ 
cence contracted into a dense cluster or shortly spike-like; calyx-lobes ovate- 
lanceolate; corolla white with yellow center, the tube little or not at all 
exserted, the lobes broad and rounded, the throat with prominent crests; 
nutlets brown, narrow-ovate, sparingly rugose or wrinkled.—Summits of 
the Sierra Nevada, 4000 to 12,000 ft.: Modoc Co.: Sonora Pass; Clouds Rest; 
Mt. Whitney; also White Mts. May-July. Well-developed mature fruit is 
still unknown. 



846 BORAGINACEAE 

12. GREENEOCHARIS Gurke & Harms 

Low, diffusely branching annuals, the small white flowers leafy-racemose 
and leafy-glomerate. Herbage hispid-caneseent. Calyx 5-cleft to the middle, 
the scarious tube circumscissile about midway, the upper part falling, the 
lower persistent around the small ovate nutlets. (E. L. Greene, writer on 
western borages, and Greek charis, grace or beauty.) 

1. G. circumscissa (Torr.) Rydb. Stem slender, diffusely much branched, 
1% to 7 in. high; leaves linear, alternate or some of the lower opposite, 3 to 
7 lines long; flowers sessile in the axils of the leaves or crowded in leafy- 
bracteate clusters at the ends of the branchlets; calyx early circumscissile; 
corolla 1 line long, the throat naked and open; nutlets ovate, rounded on the 
back, dull, smooth or puncticulate, % line long.—Desert mesas or mt. slopes, 
4000 to 6500 ft.: Mohave Desert and its bounding mountain ranges; n. along 
east side Sierra Nevada to Lassen Co.; n. to Wash., e. to Utah. May-June. 
(Piptocalyx circumscissus Torr.) Yar. dichotoma Jepson n. comb. Seeds 
smooth and shining, % to % line long.—E. slope Sierra Nevada from Inyo 
Co. to e. Nevada Co. (Boca); Yerdi, w. Nev. July-Aug. (Krynitzkia 
dichotoma Greene.) 

13. CRYPTANTHA Lelim. Nievitas 

Annuals, rarely biennials or perennials. Flowers nearly always sessile and 
scorpioid-spicate. Calyx 5-parted to the base, as long as the corolla-tube; 
segments more or less hispid or with hooked bristles, in fruit usually closely 
embracing the nutlets, eventually deciduous. Corolla white, small (U> to 3 
lines broad). Nutlets 4, sometimes 3, 2 or 1, smooth, papillate, or muriculate, 
never rugose; face of nutlet with a ventral groove from the apex to the 
scar near the base, usually continued beyond the scar as a fork and either 
open (areolate) or closed. Nutlet attached to the subulate gynobase from 
the scar halfway or wholly to the apex along the groove. (Greek kruptos, 
hidden, and anthos, flower, perhaps on account of the minute flowers in some 
species.) 

A. Inflorescence bracteate. 

Floral bracts not exceeding flowers; annuals. 
Lower leaves not exceeding V2 in.1. G. micrantha. 
Lower leaves more than % in...2. G. costata 

Floral bracts exceeding flowers. 
Biennial or perennial; nutlets broad, mucronulate.3. C. racemosa. 
Annual; nutlets lanceolate, brown, polished.4. G. ramosissima 

B. Inflorescence not bracteate; annuals. 

1. Nutlet surface roughened. 

Fruiting calyx, including pedicel, seldom more than 2 lines long. 
Calyx in fruit recurved..5. G. recurvala. 
Calyx in fruit not recurved. 

Plants profusely branched, thickly covered with bristles or short stiff hairs; nut¬ 
lets minutely white-papillate upon purplish-gray or brown. 

Desert plants; calyx 1 line long. 
Nutlets without margins.6. G. angustif olia. 
Nutlets with whitish margins.7. G. holoptera. 

Cismontane plants; calyx % line long.8. G. micromeres. 
Plants scarcely branched, hispid to hirsute; nutlets conspicuously papillate or 

mucronate, white to brown or brown-flecked, never purplish. 
Nutlets wingless. 

Calyx-segments with both bristles and hairs. 
Papillae on nutlets straight. 

Nutlets ovate, acute.9. C. muriculata. 
Nutlets ovate, acuminate.10. O. ambigua. 

Papillae on nutlets dentate to curvidentate; nutlets lanceolate. . . . 
11. G. intermedia. 

Calyx-segments with soft hairs but no bristles.12. G. utahensis. 
Nutlets winged; calyx-segments with soft hairs but no bristles. 

13. G. pterocarya. 
Fruiting calyx, including pedicel, three lines long or more; calyx-segments densely covered 

with long soft hairs. 
Lower leaves about 1 line wide; calyx-segments silky-villous.14. C. crinita. 
Lower leaves 2 to 3 lines wide; calyx-segments hirsute.15. C. barbigera. 

2. Nutlet surface smooth. 

'Nutlets ovate-lanceolate. 
Stems strigose; plants of interior foothills and mountains. 
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Spreading montane plants, 2 to 4 in. high.16. G. glomeriflora. 
Erect foothill plants, 5 to 18 in. high.17. G. flaccida. 

Stems with spreading pubescence; coast or coast ranges.18. G. leiocarpa. 
Nutlets ovate-acute. 

Plants stout; calyces with stiff bristles, fruiting calyx-lobes elongated. 
19. G. torreyana. 

Plants slender; calyces with softer bristles, fruiting calyx-lobes scarcely if at all 
elongated. ..20. G. affinis. 

1. C. micrantha (Torr.) Jtn. Stems slender, leafy, 2 to 5 in. high, diffusely 
much-branched from the base; root carrying purple stain; herbage grayish 
with somewhat appressed hispid hairs; leaves linear, 2 lines long; flowers in 
the axils of the leaves or crowded in leafy clusters at the ends of the branch- 
lets; calyx-lobes oblong, obtuse; corolla 1 line long, the throat obscurely 
appendaged; nutlets ovate, acuminate, purplish-gray, polished, one or more 
commonly mucronulate.—Desert or arid valleys and mountain slopes, 1000 
to 6000 ft.: Mohave and Colorado deserts and their bordering ranges s. and 
w.; San Bernardino Valley. Apr.-June. (Eremocarya micrantha Greene.) 
Var. lepida Jtn. Stems less slender and only sparsely hispid; corolla larger 
with the appendages in the throat less obscure.—Montane, 4500 to 6800 ft.: 
San Bernardino and San Jacinto mountains to mts. of e. San Diego Co. June- 
Aug. (Eremocarya lepida Greene.) 

2. C. costata Bdg. Stem profusely branched throughout, 3 to 6 in. high; 
stems and leaves gray with appressed hispid hairs, these interspersed with 
more sparse spreading longer and stiller hairs; leaves lanceolate, the lower 
leaves % to 1 in. long; flowers minute, in dense leafy-bracteate spikes, the 
bracts and sepals closely beset with long rigid white or yellowish bristles 
with softer shorter hairs between; sepals lanceolate, 1 to 1% lines long, in 
fruit twice as long; nutlets ovate, % line long, minutely roughened but 
shining, rounded on the back, with sharp edges, the ventral groove dilated 
from above the middle downward.—Desert valleys, 200 to 1000 ft.: Colo¬ 
rado Desert; n. to Death Valley region. 

3. C. racemosa (Wats.) Greene. Stem profusely branched throughout, % 
to 1 or 2 ft. high, the ultimate branchlets almost filiform, the main stem and 
larger branches woody; herbage hispid with spreading bristles or the stem 
mostly strigose-hispid; leaves linear, ^ to 1 in. long; inflorescence loosely 
racemose-paniculate, the lowest flowers often on spreading pedicels, the 
upper nearly sessile; calyx in fruit usually about 1 line long, the segments 
lanceolate, bristly-hispid; corolla limb 1 line in diameter; nutlets ovate- 
lanceolate, unequal (the 3 smaller becoming free from the gynobase earlier, 
the fourth sometimes abortive), line long, gray, mucronulate, the brown 
endocarp showing through the white coat, the margins whitish, sharp, the 
ventral groove open and gradually widening at base.—Deserts: Inyo Co.; 
Mohave and Colorado deserts; s. to L. Cal., e. to Ariz. 

4. C. ramoslssima (Gray) Greene. Stem usually stout with many ascend¬ 
ing branches, 5 to 11 in. high; herbage rufescent, hispid, often, also, with 
more appressed finer hairs; leaves linear, somewhat thickened, % to 1 in. 
long; spikes elongate in age, rather densely flowered, more or less leafy- 
bracteate; calyx-segments linear, 1 line long with stiff bristles of about the 
same length among softer hairs; corolla minute; nutlets smooth, usually 
solitary, lanceolate, % to % line long, pale brownish-green with translucent 
pericarp, abruptly acute-margined; groove closed in perfect nutlets.—Deserts 
and desert mts., Inyo Co. to Colorado Desert; s. to L. Cal. 

5. C. recurvata Cov. Stem slender, more or less branched from below, 2 
or 3 to 8 in. high; herbage appressed-hispid, or the leaves with somewhat 
spreading hairs; leaves linear-oblanceolate, % to % in. long; spikes in 2s 
or 3s. naked, becoming loose; calyx in fruit recurved, 1 to l1/^ lines long, 
hispid-bristly with stiff divergent hairs; corolla minute, scarcely exserted; 
nutlet single, not 1 line long, ovate-lanceolate, muriculate, rounded on the 
angles, slightly incurved at apex, adherent to columnar gynobase for half 
the length of the closed ventral groove.—Mts. of Inyo Co.: White Mts.; 
Panamint Mts. 

6. C. angustifolia (Torr.) Greene. Stem diffusely branched from base, 3 
to 9 in. high; herbage densely hispid with white hairs which are commonly 
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pustulate at base; leaves narrowly linear, 3 to 8 lines long; flowers in dense 
spikes; sepals narrowly linear, 1 to lx/2 lines long, densely covered with stout 
rigid often yellowish bristles nearly as long; corolla minute, exserted; nut¬ 
lets ovate-lanceolate, about y2 line long (or 1 or 2 shorter, these sometimes 
abortive), minutely white-papillate upon purplish-gray, the ventral groove 
widened toward the base.—Colorado and Mohave deserts, n. to Inyo Co.; e. 
to Ariz. Mar.-May. 

7. C. holoptera (Gray) Mcbr. Stem paniculately branched, 1 ft. high; 
or in depauperate specimens less than 3 in.; herbage gray with spreading 
(or on the stems appressed) hispid hairs; leaves lanceolate, y2 to iy2 in. 
long, thickly white-dotted with the white pustules at the bases of the hairs; 
spikes naked or bracteate only at base, paniculate, finally elongate; calyx 
segments lanceolate, % (in fruit l1/^) lines long, armed with bristles nearly 
as long, the midrib prominent at base; corolla minute; nutlets ovate, % line 
long, wing-margined, white-papillate upon a purplish-gray ground, the ventral 
groove open from the middle downward.—Colorado and Mohave deserts; n. 
to Inyo Co.; e. to Ariz. Mar.-Apr. 

8. C. micromeres (Gray) Greene. Stem slender, rather widely branched 
above the base, 4 to 9 in. high; herbage rough-hirsute almost throughout, 
the hairs not white; leaves oblong to linear, % to 1 in. long; spikes mostly 
terminal or subterminal, ebracteate, not dense, 2 to 4 in. long; calyx y2 

line long; nutlets ovate, acute, % line long, minutely papillate, ventral 
groove opening at base.—Foothills: South Coast Eanges from Contra Costa 
Co. to Monterey Co. and s. to San Diego Co.; Amador Co. 

9. C. muriculata (A.DC.) Greene. Stem robust, branching, y2 to 1% ft. 
high; herbage rough-hirsute or hispid; leaves linear, y2 to 1 in. long; spikes 
well-developed, rather dense, mostly in 2s and 3s at the end of the branches; 
calyx iy2 lines long; corolla 2 to 3 lines broad; nutlets 1 line long, muricate- 
papillose, and somewhat rugose on the back; ventral groove and its basal 
bifurcation mostly closed; lateral angles acutish, distinct.—Montane, 2000 
to 8000 ft.: Coast Eanges from Sonoma Co. s.j Santa Inez Mts.; Sierra 

Nevada from Mariposa Co. south¬ 
ward; San Gabriel Mts. Var. vitrea 

Jepson n. comb. Profusely branched 
and vigorous, very floriferous; 
flowers much smaller; nutlets 
broader. — S. Sierra Nevada in 
Fresno Co. (C. vitrea Eastw.) 

10. C. amblgua (Gray) Greene. 
Fig. 803. Stem much branched 
from the base, y2 to 1% ft. high; 
herbage rough-hirsute throughout; 
leaves linear, 1 to 1 y2 in. long: 
spikes 1 to 2% in. long, commonly 
very loose below, ternate or gemi¬ 
nate, often pedunculate; calyx-seg¬ 
ments linear, 1 to 1 y2 (or in fruit 
2y2) lines long, more densely hispid- 
bristly towards the base; corolla 
2% to 3 lines broad; nutlets gray, 
4 or 3, narrowly ovate, papillate 
but not pointed or prickly, the 
lateral angle obtuse and the groove 
more or less closed, with the basal 
bifurcation open-areolate (or some¬ 
times closed). — Mountain slopes, 
1500 to 6000 ft.: inner North Coast 
Eanges from Lake Co. to Siskiyou 
Co., thence s. in the Sierra Nevada 
to Tulare Co. 

11. C. intermedia Greene. Stem 
more or less diffusely branched 

803. Cryptantha ambigua Greene; a, habit x 
V2 ; b, fl. x 4; c, nutlet, dorsal view x 8; 

d, nutlet, ventral view x 8. 



BORAGE FAMILY 849 

from base, y2 to 1 ft. high; herbage hispid with appressed and spreading 
hairs; leaves lanceolate or linear, % to 1 in. long; spikes naked, in 2s or 3s, 
finally much elongated so that the flowers are remote; calyx-segments 
linear, scarcely 1 line long, in fruit often 2 to 3 or 4 lines long, hispid and 
armed with bristles 1 to iy2 lines long; corolla 2 lines broad; nutlets ovate, 
acuminate, roughened with unusually sharp-pointed papillae, the ventral 
groove open and widening at base.—Hills and valleys, 1000 to 4000 ft.: 
coastal S. Cal.; Colorado and Mohave deserts; Tehachapi Mts.; Inyo Co. 
Yar. dumetOrum Jepson n. comb. Diffuse flexuous branches y2 to 1 ft. high; 
leaves lanceolate, y2 to 1 in. long, densely studded with the conspicuous 
white pustules at the base of the hairs; spikes single, in 2s or 3s, finally 
elongating so that the flowers are distant.—Mohave Desert and bordering 
ranges. (Krynitzkia dumetorum Greene.) 

12. C. utahensis Greene. Stem branched from base, % to 1 ft. high; her¬ 
bage strigose-hispid; leaves linear, % to % in. long; spikes in 2s or 3s, very 
short; calyx 1 line long, rather densely silky-pubescent, not at all bristly; 
corolla 1 y2 lines broad; nutlets (often solitary and adhering closely to 
gynobase) ovate-acuminate, sharp on the edges, 1% lines long, papillate 
and somewhat nerved dorsally, the ventral groove gradually widening toward 
base.—Desert valleys, 2000 to 4000 ft.: cent, and e. Mohave Desert; Inyo 
Co.; e. to Utah. May. 

13. C. pterocarya Greene. Stem slender and loosely branched or diffusely 
much branched from base, 6 to 9 in. high; herbage hispid with appressed or 
spreading hairs; leaves linear, y2 to 1 in. long; spikes short, at first glomerate, 
in 2s or 3s; calyx in fruit 2 lines long, the segments with a few stiff bristles, 
linear at first, in fruit becoming ovate, the midrib prominent; corolla not 
1 line broad; nutlets ovate, papillate on the back, the edges produced into 
broad scarious somewhat crenate wings (or 1 nutlet wingless), the ventral 
groove open or closed, with open forks at base.—Colorado and Mohave 
deserts; e. side Sierra Nevada from Inyo Co. to Lassen Co.; n. to Wash., 
e. to Tex. Apr.-June. Yar. purpitsii Jepson n. var. Inflorescence denser; 
calyces smaller; nutlets with narrow wing (one wingless).—Argus Mts. 
(Purpus 5433, type). 

14. C. crinita Greene. Stem rather strictly branched from near base, 7 to 
12 in. high; herbage hirsute; the pustulate bases of the hairs giving them a 
salty appearance; leaves linear, % to 1 in. long; spikes elongate, very dense, 
on very slender peduncles, the shaggy-hirsute covering of the calyces almost 
concealing the individual flowers; calyx-segments linear, obtuse, in fruit 
2y2 to 3 lines long; corolla 1% to 2 lines broad; nutlet solitary, sharply 
acuminate, with granular brittle pericarp, iy2 lines long, the ventral groove 
open at the base.—Creek bottoms, 500 ft., Shasta Co. Apr.-May. 

15. C. barbigera Greene. Stem freely branched from base, % to 1 ft. high; 
herbage hispid and hirsute; leaves oblong-linear, y2 to 1 y2 in. long; spikes 
solitary or paniculate, becoming elongated, the flowers at length remote and 
less secund; calyx-lobes linear-attenuate, in fruit 3 to 4 lines long, armed 
with numerous bristles iy2 to 2 lines long and also white-villous; corolla 
2 to 3 lines broad; nutlets mostly 1, ovate, acuminate, 1 line long, the 
grayish-brown surface thickly studded with white papillae, the ventral 
groove open, dilated at base; gynobase subulate with the infertile ovary- 
lobes persistent.—Santa Barbara Co.; Colorado and Mohave deserts; Inyo 
Co.; e. to Utah and Ariz. Apr-May. Yar. Inops (T. Bdg.) Mcbr. Branches 
slender, terete, divaricate to flexuous.—Colorado and Mohave deserts, n. to 
Inyo Co. Apr. (Krynitzkia barbigera var. inops Bdg.) 

16. C. glomeriflora Greene. Stem diffusely branching from base, 2 to 4 in. 
high; herbage hispid; leaves linear-oblong, % to y2 in. long; flowers in glom- 
erules of 2 or 3 at the ends of the branches and in the axils of even the lowest 
leaves; calyx-segments linear, y2 line long, armed with bristles as long; 
corolla very minute; nutlets smooth and shining, ovate, acute, the ventral 
groove open only at base.—Montane 6000 to 10,300 ft.: Sierra Nevada from 
Nevada Co. to Tulare Co.; White Mts. July. 
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17. C. flaccida (Dougl.) Greene. 
Fig. 804. Stem strictly and rigidly 
erect, with few ascending branches 
at the top, % to 1% ft. high; leaves 
linear; spikes 2 to 4 in. long, at 
length not crowded; corolla nearly or 
quite 1 line broad; fruiting calyx 1 y> 
lines long, appressed to the rachis, 
its narrowly linear segments thick- 
ish at base, connivent above, nearly 
twice as long as the nutlet, hispid 
and bearing toward the base a de- 
flexed tuft of bristles; nutlet 1, ovate, 
rostellate-acuminate at apex, smooth 
and shining, the groove enlarged 
below but not forked. -— Gravelly 
hillslopes or valleys, 500 to 4000 ft.: 
throughout cismontane Cal. Apr.- 
June. 

18. C. leiocarpa (F. & M.) Greene. 
Stem commonly branched from the 
base, with many erect or ascending 
branches, 5 to 18 in. long; branches 
mostly simple below, branching 
above, and bearing many spikes 
which are often more or less con- 

804. Cryptantha flaccida Greene; a, habit x gested; herbage hirsute or hispid 
14; b, fl. x 4; c, fr. calyx x 4; d, nutlet, with spreading hairs; leaves linear, 

y2 to 1 or 1% in. long; spikes leafy- dorsal view x 8 ; e, nutlet, ventral view x 8. 

bracted, rarely bractless, the terminal longer and interrupted, the lateral 
short and glomerate; calyx-lobes short-linear, hispid-bristly, 1 line long; 
nutlets usually 4, rarely 1, narrowly ovate, acute, % line long, the ventral 
groove not forked, or scarcely so.—Sandy lands near the coast: Humboldt 
Co. to Monterey Co. May-June. Bristles often pustulate-dilated at base. 
Nutlets mottled transversely on the ventral side and longitudinally on the 
back. (C. hispidissima Greene.) 

19. C. torreyana (Gray) Greene. Stem erect, usually stout, branched from 
the middle and sometimes from the base; herbage markedly hispid; leaves 
linear, iy2 to 2% in. long; spikes commonly elongated, loose below, fre¬ 
quently geminate; calyx-segments very bristly, elongating in fruit; nutlets 
ovate, acute, the groove forked at base, the fork sometimes minute.—Hill- 
slopes, 1500 to 5000 ft.: Mt. Hamilton Range; North Coast Ranges; Sierra 
Nevada from Tehama Co. to Kern Co. Apr.-June. Yar. incana Jepson n. 
comb. Whole plant gray with dense spreading hispid hairs and (on the 
stems) finer strigose hairs; calyx elongating less in fruit.—Nine-Mile Creek, 
Tulare Co. (C. incana Greene.) 

20. C. affinis Greene. Stem slender, branching, y2 to 1 ft. high; herbage 
hispid with rather short hairs; leaves oblong to oblanceolate, % to lYt in. 
long, those of the main stem often opposite; spikes simple or in pairs, leafy 
at base, interrupted; flowers minute; calyx-segments narrowly linear, 1 to 
iy2 lines long, not elongating in fruit, rather sparsely armed with stiffish 
bristles; nutlets ovate, acute or acuminate, rounded on the back, smooth and 
shining, mottled, % line long, attached only up to the middle to the gynobase, 
the ventral groove closed to base.—Montane, 4000 to 7500 ft.: San Bernar¬ 
dino Mts.; Sierra Nevada from Tulare Co. to Shasta Co.; North Coast Ranges 
from Lake Co. to Siskiyou Co.; n. to Wash, and Ida. June-July. 

14. ALLOCARYA Greene 

Low herbs of wet ground, mostly branching from the base. Leaves linear 
or narrow, entire, the lowest always opposite. Pedicels persistent. Calyx 
5-parted to the base, indurated and somewhat accrescent in fruit. Corolla 
white with yellow throat, salverform, with short tube; processes or crests 
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in the throat none or weakly developed. Nutlets ovate or lanceolate-ovate, 
smooth, rugose, tuberculate or even with barbed or prickly points, often 
carinate on one or both sides. Scar of the nutlet basal or above the base, 
concave or sometimes raised and stipe-like. (Greek alios, diverse, and karua, 
nut, the plants separated from Cryptantha on account of the different fruits.) 

A. Perennials; herbage with a dense cover of long soft hairs. 

Nutlets gray, rugose, the lateral angles carinate.1. A. mollis. 
Nutlets brown, reticulate, without lateral carina.2. A. vestita. 

B. Annuals. 

1. Scar basal or very nearly so, not excavate or at least not deeply so. 

Nutlets drawn to a lanceolate point above the middle. 
Scar exactly basal; calyx strongly accrescent. 

Stems fistulous-enlarged; nutlets strongly 3-carinate dorsally.3. A. glabra. 
Stems not fistulous; nutlets lightly 3-carinate dorsally.4. A. stipitata. 

Scar not exactly basal; calyx not accrescent or not markedly so. 
Northern Sierra Nevada.5. A. ambigens. 
Mohave Desert.6. A. cooperi. 

Nutlets ovate or ovoid; scar extending a little way up one side from the base (except in 
no. 12). 

Keel on ventral side of nutlets lying in a groove. 
Nutlets whitish or light-colored, perfectly smooth and shining. . .7. A. litliocarya. 
Nutlets roughened, drab or brownish.8. A. chorisiana. 

Keel on ventral side not lying in a groove or not obviously so. 
Nutlets not bristly. 

Rugae not sharp or dentate. 
Ventral rugae or tuberculations distinct from carina or essentially so. 

Scar linear; nutlets transversely and closely rugulose.9. A. scalpta. 
Scar ovate. 

Surface of nutlets more or less reticulate, not tuberculate or 
scarcely so.10. A. minuta. 

Surface of nutlets densely tuberculate.11. A. diffusa. 
Ventral rugae or tubercles more or less distinctly merged with carina. . 

12. A. californica. 
Rugae sharp or dentate or muriculate. 

Scar linear; nutlets of a granitic cast.13. A. stricta. 
Scar ovate; nutlets brown.14. A. trachycarpa. 

Nutlets microscopically bristly. 
Scar linear; bristles stout.15. A. hispidula. 
Scar ovate; bristles very slender.16. A. humistrata. 

2. Scar distinctly suprabasal, deeply excavate, large, usually half as large as the nutlet; 
nutlets with bristles or barbed prickles. 

Nutlets not rugulose dorsally. 
Bristles scattered over the whole back of the nutlet. 

Bristles very unequal, not barbed.17. A. spiculifera. 
Bristles subequal, barbed.18. A. greenei. 

Bristles only on the dorsal ridge and marginal angles.19. A. austinae. 
Nutlets more or less rugulose-areolate, the rugae bearing bristles. 

Rugae high; areoles tuberculate.20. A. acanthocarpa. 
Rugae low; areoles smooth.21. A. scripta. 

1. A. mollis (Gray) Greene. Stems 1 to several from the base, spreading 
or ascending, 2 to 5 in. high; herbage densely clothed with long straight and 
rather soft hairs even to the calyx; leaves linear-lingulate, obtuse, 1% to 
S1/^ in. long; racemes dense, or at length looser, bractless; corolla 2% to 3 
lines broad; nutlets ovate, irregularly rugose or rugose-foveolate, more or 
less carinate on the back and at the lateral angles, the scar shortly ovate- 
lanceolate.—Moist alkaline flats and borders of ponds: Sierra Co. to Modoc 
Co.; n. to eastern Ore. 

2. A. vestita Greene. Rank plant with ascending stems 1 to 1% ft. high; 
herbage conspicuously pilose throughout even to the calyx; spikes 3 to 6 in. 
long, bractless; flowers about 2 lines broad; fruit not scattered; nutlets 
brown, nearly 1 line long, regularly reticulate on the back, carinate from 
the apex to below the middle (the carina there vanishing in the meshes of 
the reticulation) or not carinate, strongly ridged ventrally down to the 
roundish scar, which is bounded toward the base by a horseshoe-shaped 
ridge; epidermal cells microscopically muriculate.—Valley floors: Sonoma 
Co.; Tulare Co. An unusually localized distribution. (A. mollis var. vestita 
J epson.) 

3. A. glabra (Gray) Mcbr. Branched from the base, or strictly erect and 
simple, 5 to 6 in. high; raehis of the spikes fistulous-enlarged, the flowers 
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rather dense, but strictly unilateral in 2 rather marked rows; calyx-segments 
spatulate or ovate, very strongly callous-thickened toward the base, the 
sinus next the axis much deeper than the others, some of the outer sepals 
united nearly to the summit in some cases; nutlets finely tuberculate, carinate 
dorsally and with rather sharp lateral angles.—Salt marshes, e. side San 
Francisco Bay and s. to Santa Clara Co. (A. salina Jepson.) 

4. A. stipitata Greene. Branches many from the base, mostly simple, 
slender, somewhat spreading, commonly 9 to 12 in. long; herbage sparsely 
setulose; leaves linear-oblanceolate, 1 to 3 in. long, or the basal obovate or 
oblong, attenuate into a long petiole; pedicels turbinate-thickened beneath 
the flower; corolla 2 to 3 lines broad, white with yellow eye or the eye 
changing to white; sepals at length brownish and often spreading, strongly 
accrescent, becoming 3 to 4 lines long; nutlets obscurely constricted at base, 
somewhat flattened on the back, rugose and more or less finely tuberculate, 
strongly carinate ventrally, the dorsal carina obsolete just above the middle. 
—Plains, very common: inner Coast Range valleys; Great Valley; Sierra 
Nevada foothills. Apr.-May. Var. micrantha Mcbr. Corolla 1 to 2 lines 
broad.—With the species. 

5. A. ambigens Piper. Four to 6 in. high; herbage nearly glabrous except 
on the younger parts; calyx only slightly accrescent; corolla 1% to 2 lines 
broad; nutlets as in A. stipitata except that the scar is basally oblique.— 
Plumas Co. 

6. A. cooper! (Gray) Greene. Diffusely branched from the root, 4 to 8 in. 
high; leaves linear, somewhat succulent, % to 1 in. long, the basal 1 to 21/2 
in.; calyces densely white-hispid; nutlet ovate-trigonous, obcompressed, 
abruptly contracted above the middle, ventrally reticulate-rugulose, dorsally 
transversely rugulose, the scar shortly sub-linear.—Mohave Desert; n. to 
Inyo Co. 

7. A. lithocarya (Gray) Greene. Stems 7 to 10 in. high; leaves linear, 1 
to 1 in. long; racemes becoming loose and more or less leafy-bracted; nut¬ 
lets smooth and vitreous-shining, whitish or somewhat mottled, lightly cari¬ 
nate dorsally, the ventral keel hidden by lateral folds for nearly its entire 
length; scar narrowly linear, likewise hidden by the folds.—Lake and 
Mendocino Cos. 

8. A. chorisiana (Cham.) Greene. Diffuse (or at first erect) with reclining 
branches 7 to 16 in. long, strigose throughout and very leafy below; basal 
leaves linear-elongated, 2 to 4 in. long; racemes elongated, at length very 
loose, leafy below; fruiting pedicels 3 to 6 lines long, seldom only 1 line 
long; calyx little accrescent, about 1 line long, the segments at length spread¬ 
ing; corolla 3 to 4 lines wide; nutlets ovate, % line long or a trifle more, 
dark brown, carinate ventrally only, or also dorsally toward the apex, mort 
or less rugulose or minutely tuberculate; ventral carina set in a groove; scar 
linear.—Low ground towards the coast, sw. Solano Co. to Monterey Co. 
Apr.-June. Var. myriantha Jepson n. comb. Pedicels nearly all shorter than 
the calyx; corolla 1 to 1% (or 2^) lines broad; nutlets brownish, rugulose, 
minutely tuberculate, carinate half-way down the back.—Monterey coast 
from Monterey to San Simeon. (A. myriantha Greene.) Var. hickmannii 

Jepson n. comb. Like var. myriantha but obscurely tuberculate, scarcely 
rugulose.—Southern Monterey Co. (A. hickmannii Greene.) Var. undulata 

Jepson n. comb. Nutlets closely rugulose, not tuberculate.—Santa Barbara. 
(A. undulata Piper.) 

9. A. scalpta Piper. Stems loosely branched, 5 to 8 in. high; nutlets keeled 
dorsally only near the apex, closely transverse-rugulose; scar ovate.—Hum¬ 
boldt Co. 

10. A. minuta Piper. Stems erect, 6 to 10 in. high; nutlets closely reticu¬ 
late with fine ridges, keeled dorsally near the apex, the surface not tubercu¬ 
late or scarcely so, scar ovate; epidermal cells microscopically muriculate.— 
Mendocino and Humboldt Cos. Var. reticulata Jepson n. comb. Nutlet 
reticulate, the areoles large, smooth; no dorsal keel.—Humboldt Co. (A. 
reticulata Piper.) 
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11. A. diffusa Greene. Branches several from the base, decumbent or 
spreading, 5 to 8 in. long; corolla 1 to 1% lines broad; nutlet transversely 
rugulose-reticulate on back and finely tuberculate; scar ovate; epidermal 
cells microscopically muriculate.—Valleys about San Francisco Bay. 

12. A. calif ornica (F. & M. )Greene. Similar in habit to A. stipitata; flow¬ 
ers 1 to 1% lines broad; nutlets ovate, carinate ventrally and a little past the 
apex dorsally, usually grayish, closely rugulose dorsally; scar not raised, 
nearly basal, ovate or sometimes linear (even on same plant).—Throughout mon¬ 
tane Cal., but most common in the North Coast Ranges and n. Sierra foothills. 

13. A. stricta Greene. Stem slender, strictly erect, commonly branching * 
freely from the base, 6 to 15 in. high; stems and leaves glabrous or nearly 
so; spikes very dense; corolla 2 lines broad; nutlet keeled to the middle and 
transversely rugulose dorsally, the rugae sharp, the interspaces very narrow 
but more or less tuberculate; scar linear.—Upper Napa Valley. 

14. A. trachycarpa (Gray) Greene. More or less diffuse or decumbent; 
racemes leafy throughout or nearly so; calyx-segments spreading; corolla 
small, 1 to lYo lines broad; nutlets broadly ovate, transversely and sharply 
rugose and papillate or muricate, carinate ventrally and dorsally; dorsal 
rugosities commonly simple, and keel mostly dentate-interrupted; scar del¬ 
toid-orbicular, nearly basal.—Sacramento and San Joaquin valleys and w. 
to Sonoma and Monterey Cos. 

15. A. hispidula Greene. Spreading, 2 to 6 in. high; herbage hirsutulose; 
nutlet finely tuberculate, rugulose-reticulate, microscopically bristly on the 
ridges, carinate ventrally; scar linear, not excavated; bristles more or less 
barbed at tip.—Montane, 5000 to 8000 ft.: Sierra Nevada; San Bernardino 
Mts. Var. penicillata Jepson n. comb. Nutlets with the barbed bristles 
tufted, especially on the tubercles; scar excavated.—Sierra Nevada, 5000 to 
8700 ft. (A. penicillata Greene.) 

16. A. humistrata Greene. Branches stoutish, mostly prostrate, 6 to 12 in. 
long; pedicels short and stout, commonly deflexed; calyx markedly accrescent, 
in fruit 4 to 6 lines long; nutlets muriculate and sharply rugulose, bearing 
minute penicillate bristles; scar roundish, exactly basal.—San Diego and n. 
to the San Joaquin Valley. Var. similis Jepson n. var. Scar ovate, oblique 
at the base.—E. Contra Costa Co. (Antioch, K. Brandegee, type). 

17. A. spiculifera Piper. Branches spreading, 4 to 8 in. long; nutlet cov¬ 
ered with short spines which arise from the dorsal keel and from low reticu¬ 
lations, some of the spines barbed at tip; scar deltoid, bordered by a flange- 
like margin.—Tulare Co. plains. 

18. A. greenei (Gray) Greene. Diffusely branched from the base, the strag¬ 
gling branches 5 to 15 in. long; herbage strigulose-pubescent; leaves linear- 
oblanceolate; racemes simple, leafy or bracteate below, the flowers scat¬ 
tered; nutlets broadly ovate, 1 line long, carinate, densely and minutely 
tuberculate and well armed with slender barbed prickles; prickles % to y2 
line long, quite distinct at base.—Grassy clay hills or adobe plains, northern 
Sierra foothills from Calaveras Co. to Siskiyou Co.; n. to Ore. Var. hystrL 

cula Jepson n. comb. Bristles very short (about Vq the length of the nutlet), 
densely barbed throughout, disposed in rows, either crowded or interrupted, 
but so arranged as to make the surface somewhat areolate; areoles covered 
with fine tubercles.—Low plains, Solano Co. (A. hystricula Piper.) 

19. A. austinae Greene. Erect, 6 to 9 in. high; herbage almost glabrous; 
leaves linear, iy> to 3 in. long; surface of nutlet densely tuberculate, the 
dorsal keel and lateral angles armed with stout bristles; bristles barbed 
from midway up.—N. Sierra Nevada foothills and bordering plains from 
Amador Co. to Shasta Co. Var. cristata Jepson n. comb. Surface of nutlet 
not tuberculate.—Calaveras Co. (A. cristata Piper.) 

20. A. acanthocarpa Piper. Branches several from the base, simple, 4 to 
6 in. high; corolla % line wide; keel and ridges of the lateral reticulations 
armed with bristles; interspaces tuberculate.—San Joaquin Valley in Kern 
Co. Var. echinacea Jepson n. comb. Reticulations of the nutlet small; 
bristles of the nutlet very numerous.—Great Valley and South Coast Ranges 
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to San Diego Co. (A. echinacea Piper.) Yar. 6ligochaeta Jepson n. comb. 
Bristles very few.—E. Contra Costa Co. (A. oligochaeta Piper.) 

21. A. scripta Greene. Branches prostrate, 6 to 10 in. long; back of the 
nutlets smooth and brown, except as marked by sharp white-reticulated 
ridges, these irregularly beset with tufts of spreading bristles.—Sacramento 
Valley. 

15. ECHIDIOCARYA Gray 

Annual herbs with the lower leaves opposite. Flowers in racemes. Nutlets 
strongly incurved, dorsally rugose; scar elevated on a conspicuous slender 
projection or stipe. Ventral keel prominent, continuous downward and joined 
to the base of the stipe. (Greek echidion, a diminutive viper, and carua, 
nutlet, the stipe suggestive of the head and neck of a snake.) 

1. E. californica Gray. Stems several or numerous from the base, diffuse 
or prostrate, mostly slender, often very leafy, 5 to 14 in. long, flowering for 
% or more of their length; herbage hispid or hirsute; leaves linear; racemes 
spike-like, mostly bractless, in age remotely flowered; calyx cleft nearly to 
the base; corolla 1% to 3 lines wTide; nutlets usually 4, ovate, % line long, 
the median dorsal ridge well-marked towards apex, the ridges of the lateral 
angles not conspicuous and blending with the transverse ridges of the back 
which connect to form polygonal areas.—Mesas, 100 to 1500 ft., coastal S. 
Cal. from the Santa Inez Mts. to San Diego Co. Var. ursina Jepson n. 
comb. Stems stout, short, depressed; nutlets about 1 line long, the dorsal 
ridges few.—Summit valleys, San Bernardino Mts. (Plagiobothrys ursinus 
Gray.) 

16. PLAGIOBOTHRYS E. & M. Pop-corn Flower 

Rather slender annuals. Herbage soft-pubescent, the hairs often rusty 
when young, especially on the calyx. Leaves alternate, mostly in a basal 
rosette. Flowers in spike-like, elongated, loose and sometimes leafy racemes 
or sometimes glomerate. Pedicels very short or almost none, filiform, per¬ 
sistent. Corolla short, white, with crests or processes at the mouth of the 
throat. Nutlets ovate, carinate on both sides towards the apex and often 
also laterally margined, on the back rugose or roughened; insertion above 
the base or median, the scar raised and rounded and leaving a corresponding 
depression on the receptacle or gynobase. (Greek plagios, on the side, and 
bothrus, pit or excavation, the first known species having a hollow scar.) 

Caruncle rounded or circular in outline; nutlets ovate or cruciform. 
Flowers in an elongated raceme; caruncle firm or cartilaginous, borne at or a little 

below the middle of the nutlet in a transverse groove and thus lying below 
the ventral keel; basal rosette of leaves conspicuous; mature nutlets 1 to 4. 

Calyx-lobes erect or spreading, not circumscissile; mature nutlets usually 4. 
Nutlets with the back marked off by transverse lineate grooves into broad 

flattish ridges. 
Plants conspicuously purplish; nutlets ovate, constricted only at apex, 

the base rounded, dark-colored.1. P. torreyi. 
Plants not purplish or rarely so; nutlets strongly constricted at apex 

and at base, and thus cruciform, vitreous-shining or glassy. 
Calyx about twice as wide as long; racemes not bracteate or only 

at base; stems many from base, slender. . .2. P. tenellus. 
Calyx nearly as broad as long; racemes bracteate; stems few, 

stout.3. P. shastensis. 
Nutlets with transverse dorsal ridges very thin and sharp, the ridges rather 

widely separated, so that, with the 3 keels, there are enclosed 
depressed rectangular areas with granulate surface. 

Caruncle conspicuous, ring-like or annular; calyx cleft to the base; 
corolla-tube exceeding the calyx; var. campestris of. 

4. P. fulvus. 
Caruncle solid; calyx cleft % to base; corolla-tube not exserted from 

calyx...5. P. canescens. 
Calyx-lobes connivent over fruit, in age circumscissile; mature nutlets 1 or 2. 

Flowers in forked racemes, not bracteate or only at base; stems mostly 
erect, rather tall (10 to 30 in. high) ; nutlets, in lateral outline, 
compressed.6. P. nothofulvus. 

Flowers in a long simple bracteate raceme; stems low (5 to 8 in. high), 
usually ascending, branched mainly below the middle; nutlets, 
in lateral outline, strongly arched.7. P. arizonicus. 

Flowers in a close cluster or glomerule; e. side Sierra Nevada.8. P. hispidus. 
Caruncle elongated, extending along the median ventral keel; nutlets trigonous; deserts 

on e. side Sierra Nevada. 
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Nutlets irregularly rugose; corolla 2 to 3 Yz lines broad; flowers in a congested clustei 
or glomerule ; var. harknessii of.9. P. Icingii. 

Nutlets regularly tesselate; corolla % to 1 line broad.10. P. jonesii. 

1. P. torreyi Gray. Fig. 805. Stems several to many from the base, erect 
or decumbent, commonly simple, 2 to 6 in. long, commonly rather densely 
leafy throughout; roots purple; herbage very dark green, conspicuously 
hispid; leaves oblong to oblong-ovate 
or linear, sessile, 5 to 10 lines long; 
racemes leafy-bracteate throughout, 
somewhat loose; calyx cleft nearly 
to base; corolla 1 to 1% lines broad; 
nutlets commonly 4, ovate, dull or 
gray, somewhat constricted at apex, 
rounded at base, % to 1 line long, the 
dorsal ridge weak, produced around 
apex into the narrow and very 
prominent ventral keel; lateral 
angles well-defined, the back with 
transverse lineate grooves, thus 
separating the dorsal area into low 
ridges; caruncle small, sunken in the 
transverse groove. — Montane, 4000 
to 8000 ft.: Sierra Nevada from 
Nevada Co. to Tulare Co. Var. 
DiFFtrsus Jtn. Stems diffusely spread¬ 
ing, more leafy; bracts larger; flow¬ 
ers more numerous.—Sierra Nevada. 

2. P. tenellus Gray. Stems 1 to 
several from the base, commonly 
erect, simple or branching above, 3 
to 7 (or 12) in. high; herbage pubes¬ 
cent or often hirsute with spreading 
hairs; leaves of the basal tuft oblong, 
acute or obtuse, % to 1 in. long; 
cauline leaves few, ovate or ovate- 805. Plagiobothrys torreyi Gray; a, habit x 
oblong, 2 to 6 lines long; spikes 1 to 1/2 5 fl. x 4; c, corolla spread open x 3; 

3 in. long, comparatively few-flow- * d’ nutlet x 8> 
ered; calyx deeply cleft, at first rusty-yellowish, at length pale, sometimes 
imperfectly circumscissile; nutlets minute (% line long), shining and enamel¬ 
like on the back, papillate-scabrous on the lateral angles and often also on 
the rugae; rugae transverse, straight, smooth and low, separated by very 
fine lines.—Hill slopes, 100 to 2000 (or 3000) ft.: Coast Eanges; Sierra 
Nevada foothills; coastal S. Cal. May. 

3. P. shastensis Greene. Stems erect, stoutish, one or few from the base, 
simple or branching above, 5 to 12 in. high; herbage thinly hirsute; leaves 
linear; racemes loose; calyx 2 to 2% lines broad, scarcely longer, cleft to 
the middle; corolla 1% lines broad; nutlets glassy, transversely lineate- 
grooved with broad flat ridges between the grooves.—Hillslopes and valleys, 
500 to 2500 ft.: e. San Joaquin Co. to Butte Co.; Lake Co. to Siskiyou Co.; 
n. to southern Ore. 

4. P. fulvus (H. & A.) Jtn. var. campestris (Greene) Jtn. Stems 1 or 
several from the base, erect or simple or branching only above, 1 to 2 ft. 
high; herbage hispid-hirsute; roots, petioles and midribs of leaves purple- 
dyed; herbage hirsute; leaves linear or lanceolate, % to 3% in. long; racemes 
very loose and leafless; calyx-segments nearly distinct, lanceolate, connivent 
over the nutlets, more or less reddish even in age, 2 to 3 lines long in fruit; 
corolla 1 to 2 lines broad; nutlets usually 4, U/o lines long, nearly 1 line wide 
in the middle, abruptly beaked, the transverse rugae more or less inter¬ 
rupted and often dot-like or granulate; median and lateral ridges prominent; 
caruncle raised and ring-like, bordering a deep circular excavation.—Plains 
and foothills, 100 to 1500 ft.: Sacramento Yalley and its bordering foot¬ 
hills; s. to Mariposa, Santa Clara and San Luis Opisbo Cos. Apr.-May. (P. 
rufescens var. campestris Jepson.) 
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5. P. canescens Benth. Stem divided at or near the base into long and 
straggling branches, rarely erect, the branches nearly or quite simple, % to 
2 ft. long, loosely flower-bearing and leafy nearly throughout, or quite leaf¬ 
less above and spicate; herbage pale, hirsute; leaves oblong to linear, lance¬ 
olate or oblanceolate, % to 2y2 in. long; calyx cleft to below the middle, 
the segments broadly lanceolate, in fruit circular-depressed, 2 to 3 lines long, 
the tips of the segments connivent over the nutlets; pedicels short, stubby, 
persistent, the calyx in age deciduous; nutlets commonly 4, incurved-conni- 
vent, rugose-reticulate, light gray, 1 line long, the areola smooth, longer 
transversely, and the lateral angles very distinct.—Low open hills and roll¬ 
ing plains, 100 to 1500 ft.: Sacramento and San Joaquin valleys and their 
bordering foothills; s. to San Diego Co. Apr. Var. apertus Greene. Calyx- 
segments stellately spreading; caruncle green, a small hollow like a pin point 
on the upper part of it.—Alameda and Santa Clara Cos. to San Diego Co.; 
also Great Valley. Var. catalinensis Jepson n. comb. Herbage purple-stained; 
nutlets commonly 2.—Santa Catalina Isl. (P. arizonicus var. catalinensis 
Gray.) 

6. P. nothofulvus Gray. Stems slender, 1 to several from the base, erect 
or suberect, simple or forked only above, 1 to 2% ft. high; roots, petioles hnd 
midribs of leaves purple-dyed; herbage silky-villous, the hairs very reddish 
when young, especially on the calyx and sometimes on the leaves; raceme 
forked once, twice or more, the inflorescence then paniculate, leafless or 
bracted only at base; leaves 1 to 3% in. long, oblong-ovate or lanceolate, 
those of the basal tuft oblong-ovate or oblanceolate; calyx cleft to the 
middle, 1% lines long, in fruit circumscissile below the middle, the upper 
part falling away and leaving the persistent base as a shallow cup about 
the nutlets; corolla 2 to 4 lines broad; nutlets 3 (sometimes 4, 1 or 2), ovate, 
narrowed to a stout apical beak, flat dorsally, dull; transverse ridges joining 
the median dorsal keel with the lateral keels complete (and thus making 
rectangular areoles) or incomplete; caruncle situated in the shallow trans¬ 
verse groove.—Foothills and valleys, 100 to 3100 ft.: Sierra Nevada foot¬ 
hills (common); Coast Langes (frequent but usually not on the immediate 
coast); Great Valley (infrequent); s. to San Diego Co.; n. to Wash. Mar.- 
May. 

7. P. arizonicus (Gray) Greene. Stems several from the base, usually 
simple, erect or ascending, 8 to 15 in. high; herbage hispid with spreading 
hairs; leaves linear-lanceolate to linear; roots, midribs and margins of 
leaves purple, or occasionally the whole plant purplish; racemes elongated, 
remotely flowered, mostly naked above; calyx cleft nearly half-way to base, 
the oblong lobes connivent over the fruit, the lower portion at length circum¬ 
scissile near base; corolla 1 to l1/^ lines broad; nutlets 2 (sometimes 1, 3 or 4), 
ovate, light colored, abruptly narrowed to a stout beak, % to 1% lines long; 
dorsal keel narrow, sharp; transverse ridges parallel, setting off rectangular 
areoles; caruncle seated in a transverse groove and thus sunken below the 
crest of the ventral keel.—Mts. on w. side Colorado Desert; w. side Mohave 
Desert; mts. on w. side upper San Joaquin Valley; Inyo Co.; e. to N. Mex. 
and southern Utah. 

8. P. hispidus Gray. Stem erect, much-branched, 6 in. high; herbage 
roughly hispid; leaves linear-spatulate, the upper oblong; flowers in close 
clusters or glomerules; nutlets ovoid, acute, obscurely carinate on back, not 
rugose or muricate, but papillate-granulate; caruncle small, soft or fragile.— 
East side Sierra Nevada from Mono Co. to Lassen Co., thence nw. to Siskiyou 
Co.; w. Nev. to cent. Ore. 

9. P. kingii (Wats.) Gray var. harknessii Jepson n. comb. Stem erect, 
branched, 4 to 8 in. high; herbage coarsely hirsute with spreading hairs; 
basal leaves spatulate, 1 to 2 in. long, the upper oblong or lanceolate about 
V2 in. long; flowers glomerate or becoming somewhat raeemosely elongated; 
corolla 3 to 4 lines broad; nutlets interruptedly rugose or papillate.—E. side 
Sierra Nevada: Inyo Co.; Mono Lake; n. to eastern Ore. (Sonnea harknessii 
Greene.) 

10. P. jdnesii Gray. Stems few or several from the base, divergently 
branching, 5 to 8 in. high; herbage with spreading bristly hairs and also 
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finely pubescent with short mostly deflexed hairs; bristles mostly arising from 
a siliceous base or disk; leaves narrowly lanceolate, % to 1 in. long, or the 
basal linear-oblanceolate, 1 to 1% in. long; calyx-segments linear, long- 
bristly, as well as with a shorter pubescence; corolla % to 1 line broad; 
nutlets 1Y2 lines long, strongly ridged dorsally and also with ridges at the 
lateral angles, the surface densely covered with flattened papillae, that is, 
tessellate; ventral keel well developed, merged below with the low narrow 
caruncle.—Desert valleys and canons, 500 to 4000 ft.: Hanaupah Canon, 
Panamint Mts.; Needles. 

17. HARPAGONELLA Gray 

Small annual. Flowers minute, white, somewhat racemosely disposed at 
the ends of the branches. Calyx-lobes rather closely beset with soft hooked 
spines, in fruit very unequal, 3 nearly distinct, the other 2 more united and 
forming a bur-like envelope enclosing the 1 or 2 nutlets which are basally 
attached. (Diminutive of Latin harpago, a grappling-hook.) 

1. H. palmeri Gray. Stem diffusely branched from the base, the branches 
3 to 8 in. long; herbage thinly strigose-hirsute; leaves narrowly linear or 
very narrowly lanceolate, % to 1% in. long; flowers 1 line long, on short 
pedicels which in fruit become strongly recurved and rigid; nutlets 1 or 2, 
smooth.—Dry slopes and mesas, 200 to 1500 ft., coastal S. Cal.: Santa Catalina 
Isl.; Murietta, w. Riverside Co.; El Cajon; San Diego; e. to Ariz. 

Lycopsis L. Coarse setose-hispid annuals with small flowers and leafy 
bracts. Corolla with unequal lobes, the tube curved at the middle, the throat 
closed with hispid scales. Nutlets ovoid, coarsely reticulate-rugose; scar 
large, oval, excavated or perforate, bordered by a thickened cartilaginous 
ring. L. arvensis L. Small Bugloss. Stems 1 to 2 ft. high, the spreading 
bristly hairs at length pustulate at base; leaves lanceolate, undulate-mar- 
gined; flowers more or less racemose; corolla blue or at first purple, the tube 
not longer than the calyx, the lobes barely 1 line long.—Native of Eur.; adv. 
at Upland, San Bernardino Valley. 

Symphytum L. Coarse perennial herbs with entire leaves. Flowers in 
forked scorpioid racemes. Corolla in ours purple, tubular, shallowly 5-lobed, 
its throat with 5 prominent lanceolate crests alternating with and as long 
as the stamens. Stamens included; style exserted. Nutlets 4, inserted by 
their bases. S. asperrimum Donn. Rough Comfrey. Stems 2 to 3 ft. high; 
herbage scabrous-hairy; leaves ovate- to oblong-lanceolate, acuminate, 4 to 
7 in. long; flowers 7 lines long.—Native of Eur.: adv. at Areata. 

VERBENACEAE. Verbena Family 

Ours herbs with opposite or whorled simple leaves. Flowers complete. 
Calyx persistent. Corolla in ours with a tube, the 4 or 5-lobed limb almost 
regular or manifestly 2-lipped. Stamens 4, in 2 pairs. Ovary superior, un¬ 
divided, 2 to 4-celled, separating at maturity into as many 1-celled 1-seeded 
achene-like nutlets; style single, entire; stigmas 2 or 1. Nutlets usually 
rounded and often reticulate on back, the face with a commissural scar or 
area of coherence. Endosperm scanty or none. 

Calyx 5-toothed; nutlets 4; diffuse or erect herbs.1. Verbena. 
Calyx 2-cleft; nutlets 2; creeping herbs.2. Lippia. 

1. VERBENA L. Vervain 

Erect or diffuse herbs. Flowers in terminal dense bracteate spikes. Calyx 
narrow, tubular, plicately 5-angled, 5-toothed. Corolla salverform, the limb 
5-lobed, obscurely or slightly 2-lipped. Anthers ovate. Stigmas mostly 2- 
lobed, the anterior lobe larger and stigmatic, the posterior smooth and 
sterile. Fruit mostly enclosed by the calyx, finally separating into 4 nutlets. 
(Latin name of a sacred plant.) 

Flowers in spikes; corolla 1to 2 lines long, its limb about 1 line broad; corolla-lobes 
not obcordate. 

Bracts shorter than the flowers. 
Spikes filiform, the flowers or fruit scattered. 

Annual; leaves 1 to 2-pinnately cleft or incised.1. V. officinalis. 
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Perennial; leaves merely serrate or sparingly incised. 
Leaves petioled.2. V. urticifolia. 
Leaves sessile or nearly so.3. V. polystachya. 

Spikes densely flowered, at least above; perennial. 
Petioles naked; spikes sessile or leafy-bracted at base.4. V. hastata. 
Petioles cuneately margined; spikes peduncled. 

Spikes at length 4 to 12 in. long, 1V2 to 3 lines wide, loosely panicu¬ 
late.5. V. prostrata. 

Spikes 1 to 2 in. long, only slightly elongating, 3 to 5 lines wide, 
borne in a strict compact panicle; flowers dense. 

6. V. robusta. 
Bracts exceeding or at least equaling the flowers; spikes thick and dense. 

7. V. bracteosa. 
Flowers in a head or at most an oblong spike; corolla 4 to 5 lines long, its limb 3 to 5 lines 

broad; corolla-lobes obcordate; annual.8. V. bipinnatifida. 

1. V. officinalis L. Herb-of-the-Cross. Stem erect, diffusely branched 
above, 1 to 3 ft. high, glabrous or nearly so; leaves obovate or ovate, deeply 
incised or pinnatifid to bipinnatifid, 1 to 1% in- long, narrowed into short 
margined petioles, the upper leaves lanceolate, incised or serrate, or entire, 
sessile, all minutely pubescent; bracts ovate, acuminate; corolla white or 
purplish, the limb 1 to 2 lines broad.—Native of Eur., adv. in S. Cal.: San 
Diego; Oneonta; Riverside; Indian Wells, Colorado Desert. 

2. V. urticifolia L. Nettle-leaf Vervain. Erect, 1 to 3 ft. high, scabrous; 
leaves ovate to oblong-lanceolate, acute, serrate, 1 to 3 in. long, on petioles 
4 to 7 lines long; spikes elongated, very slender, the fruits somewhat scat- 

sure.—Islands of the lower Sacramento 

tered; bracts ovate, acuminate, V3 

to % as long as calyx; corolla 
white or purplish; commissure of 
nutlets sprinkled with irregular 
white-waxy granules. -— Marshes: 
Los Angeles; San Bernardino; e. to 
the Atlantic, s. to trop. Am. 

3. V. polystachya H.B.K. Near 
no. 2; hirsute-pubescent; leaves 
oblong to ovate-lanceolate, serrate 
or sparingly incised, 1 to 2 in. long, 
sessile by a broad base or very 
sharply petioled; spikes denser than 
in preceding. — Marshy or moist 
places in the foothills, infrequent: 
San G-abriel Mts.; San Bernardino 
Mts.; s. to Mex. 

4. V. hastata L. Blue Vervain. 
Fig. 806. Stem erect, strict, 2 to 5 
ft. high; herbage short-hispid; 
leaves oblong-lanceolate, gradually 
acuminate, rather finely serrate, 3 
to 6 in. long, on petioles % in. long; 
some of the lower leaves com¬ 
monly hastately lobed at base; 
spikes not leafy at base, more or 
less peduncled, densely flowered, 2 
to 3 in. long, erect and numerous 
in a close panicle; corolla deep 
blue; nutlets with smooth commis- 

River; n. to B. C., e. to the Atlantic. 

5. V. prostrata R. Br. Common Vervain. Fig. 807. Stem diffusely branched 
or spreading, 1 to 4 ft. high; herbage mostly soft-pubescent; leaves broadly 
ovate or oblong-ovate, coarsely serrate, and often laciniately lobed, espe¬ 
cially toward the base which is contracted into the cuneately winged petiole, 
2 to 4 in. long; lower leaves commonly 3-parted or -divided; spikes 2 to 12 
in. long, solitary, or more commonly loosely paniculate; bracts subulate, 
shorter than the calyx; corolla violet or blue; commissure of nutlets muricu- 
late-scaberulous.—Dry open hill country: cismontane Cal. from San Diego 
Co. to Siskiyou Co.; n. to southern Ore. July-Sept. 
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6. V. robusta Greene. Similar to no. 5; 
stem strictly erect, paniculately branched 
above, 2 to 2% ft. high; leaves irregularly 
incised or cleft (but commonly not divided), 
harshly pubescent; inflorescence rather 
leafy; spikes dense, 1 to 2 in. long, 3 lines 
broad; corolla 2% to 3 lines long, its limb 
1 line broad, its tube hairy inside.—Canons 
about San Francisco Bay, 50 to 600 ft.: 
Tiburon; Wildcat Creek, Berkeley. 

7. V. bractedsa Michx. Diffusely much 
branched, % to 1% ft. high, hispidulose 
throughout; leaves obovate or oblong, pin- 
nately incised or coarsely serrate, narrowed 
at base into a cuneately winged petiole, % 
to 2 in. long; spikes commonly dense; bracts 
lanceolate, carinate-ribbed, rigid, exceeding 
the flowers; corolla blue; commissure of nut¬ 
lets muriculate-scabrous. — Open ground: 
Inglewmod, Los Angeles Co.; San Bernar¬ 
dino; lower San Joaquin Biver (perhaps an 
immigrant); n. to B. C.; e. to the Mississippi 807. Verbena prostrata R. Br.; a, 
Valley. spike; b, leaf, x %. 

8. V. bipinnatifida Nutt. Stems several from the base, ascending, 5 to 15 in. 
long; herbage hirsute-pubescent; leaves roundish in outline, palmately 3- 
parted, the divisions pinnately cleft into oblong lobes, % to 1% in. long, on 
petioles % to as long; spikes short or capitate, dense, % to 1% in. long; 
bracts usually rather shorter than calyx; calyx-teeth obtuse, becoming 
tightly plicate about the prominent midrib so as to appear acute-subulate; 
corolla-lobes usually obcordate; scar of nutlets narrow, running nearly to 
apex, ornamented with a white band of retrorse hispidulose hairs.—Desert 
region, 2000 to 4000 ft.: Barstow; Cima; Providence Mts.; New York Mts.; 
e. to southern Nev. and Ark., s. to Mex. May. 

2. LIPPIA L. Lemon Verbena 

Ours prostrate perennial herbs. 
Flowers on slender axillary pe¬ 
duncles, disposed in short spikes or 
heads and subtended by broad 
closely imbricated bracts. Pubes¬ 
cence fine, the hairs fixed by the 
middle and both ends acute. Calyx 
small and short, in ours 2-cleft, the 
lobes entire and lateral. Corolla- 
tube cylindric, the limb manifestly 
bilabiate, the upper lip retuse or 
emarginate, the lower lip 3-cleft. 
Style mostly short; stigma thickish, 
oblique. Fruit with more or less 
corky pericarp, not readily separat¬ 
ing into the 2 nutlets. (Dr. A. 
Lippi, a French naturalist, killed 
in Abyssinia in 1703.) 

Leaves thickish, oblanceolate or obovate. . 
1. L. nodiflora. 

Leaves thinnish, ovate. . .2. L. lanceolata. 

1. L. nodiflora Michx. Mat-grass. 

Fig. 808. Stems extensively creep¬ 
ing from a lignescent perennial 
base; herbage minutely canescent; 
leaves thickish, cuneate-oblanceo- 
late or -obovate, sharply serrate 

d 

a 
c 

808. Lippia nodiflora Michx.; a, habit x Y2 ; b, 
fl. x 3; c, long. sect, of corolla x 3 ; d, pistil x 6; 

e, nutlet x 3. 
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towards the apex, sessile or shortly petioled, 5 to 10 lines long; peduncles 
filiform, 1 to 4 in. long, much exceeding the leaves; heads cylindraceous in 
age, 3 to 3% lines thick; calyx with 2 low triangular teeth, these laterally 
disposed and entire or notched; corolla white, 1% lines broad; fruit globose 
or didymous.—Lower Sacramento and San Joaquin rivers, especially on 
river banks; e. to the Atlantic. It is esteemed as a plant covering on levees 
for the purpose of resisting erosion. July-Sept. 

2. L. lanceolata Michx. Similar to the preceding, but greener; leaves 
thinner, % to 2 y2 in. long, ovate, pinnately straight-veined, sharply serrate 
except at the broadly cuheate base which is abruptly narrowed to a short 
petiole; peduncles often shorter than the leaves; corolla bluish white.—Kiver 
banks and moist bottoms: Great Valley to S. Cal.; e. to the Atlantic. 

LABIATAE. Mint Family 

Aromatic herbs or low shrubs with square stems and always opposite simple 
leaves. Flowers perfect, solitary in the axils or more commonly in small 
cymes; cymes sessile in the axils of the opposite leaves (rarely peduncled), 
commonly dense and having the appearance of a whorl, and thus denominated 
in the descriptions. Subtending leaves of the whorls frequently bract-like 
and the internodes short, the inflorescence thus becoming spike-like, or the 
whorl sometimes terminal and head-like. Calyx always synsepalous, fre¬ 
quently 2-lipped, usually 5-toothed. Corolla with a distinct tube, 2-lipped, 
commonly with 2 lobes in the upper lip and 3 lobes in the lower lip; or the 
lips sometimes subequal and the lobes regular or nearly so. Stamens in¬ 
serted on tube of corolla, 4, in 2 pairs, or the upper pair of stamens wanting 
or represented by sterile filaments. Ovary superior, 4-lobed (or 4-parted in 
Trichostema), separating when ripe into 4 small 1-seeded smooth nutlets. 
Style single, commonly situated in the depression among the lobes of the 
ovary, cleft at apex. 

A. Ovary 4-lobed, the style not basal; nutlets attached by the side. 
Corolla-limb very irregular, apparently 1-lipped; stamens exserted.1. Teucrium. 
Corolla-limb nearly equally 5-lobed, the lobes turned downward; stamens long-exserted. . . 

2. Trichostema. 

B. Ovary deeply 4-parted, the style basal; nutlets attached by the base. 

I. Calyx 2-lipped, the lips entire. 

Calyx with a gibbous or helmet-shaped protuberance on the back; flowers solitary in the 
axils of the opposite leaves; herbs.3. Scutellaria. 

Calyx not gibbous on the back, bladdery-inflated in fruit; flowers in a loose spike; shrub. . 
4. Salazaria. 

II. Calyx regular, or 2-lipped, the lips not entire. 

1. Corolla markedly 2-lipped. 

Calyx with 10 spinescent teeth hooked at tip; stamens included in the corolla-tube. 
5. Marrubium. 

Calyx-teeth not hooked at tip; stamens not included in tube, exserted from corolla or in¬ 
cluded in throat. 

Upper pair of stamens longer than the lower. 
Stamens exserted; anther-cells parallel; stems glabrous.6. Agastache. 
Stamens not exserted; anther-cells divergent; stems canescent above. .7. Nepeta. 

Lower pair of stamens longer than the upper or equaling them. 
Calyx 2-lipped or with unequal teeth. 

Upper calyx-lip truncate, its margin with 3 cusps, the lower-lip 2-cleft; 
flowers in a dense spike; herb.8. Brunella. 

Upper calyx-lip not truncate. 
Anthers 1-celled; stamens with anthers 2; filament bearing a linear 

connective, or jointed, or sometimes simple; shrubs or herbs. 
9. Salvia. 

Anthers 2-celled. 
Corolla-tube with a hairy ring within; anther-bearing stamens 4; 

flowers in loose axillary clusters; herbs. . . .10. Melissa. 
Corolla-tube with no hairy ring within. 

Bracts orbicular or elliptic-ovate, with about 7 to 10 promi¬ 
nent spines on the margin; corolla white; anther¬ 
bearing stamens commonly 2; annuals. 

11. Aoanthomintha. 
Bracts lanceolate or oblanceolate, the margin ciliate or merely 

pubescent, not spiny. 
Herbs; corolla usually exceeding calyx. 
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Style hairy, sometimes very scantily so; corolla blue 
or purple; bracts and calyx markedly 
ciliate; annuals.12. Pogogyne. 

Style not hairy; corolla crimson; bracts and calyx 
soft-hairy ; perennial herbs. 

13. Clinopodium. 
Woody-based plants (ours) ; corolla white, scarcely ex¬ 

ceeding calyx; style hairy.14. Satureia. 

Calyx-teeth equal or nearly so; stamens 4. 
Flowers solitary. 

Trailing evergreen, herb-like; corolla-tube with no hairy ring within. . . 
15. Micromeria. 

Erect shrub; corolla-tube with hairy ring within.16. Sphacele. 
Flowers several in axils of floral leaves or in dense whorls, usually forming 

an interrupted spike-like inflorescence; herbs except no. 20. 
Corolla-tube with hairy ring within ; calyx-teeth spine-tipped. 

17. Stachys. 

Corolla-tube with no hairy ring within; calyx-teeth not spine-tipped. 
Filaments glabrous; lower lip of corolla not saccate. 

Corolla white; anthers glabrous; leaves sessile; perennial 
herbs.18. Pycnanthemum. 

Corolla purplish-red; anthers hairy; leaves petioled; annuals. 
19. Lamium. 

Filaments, at least the upper, hairy; lower lip of corolla with the 
middle lobe saccate or deeply bowl-shaped; shrubs. 

20. Hyptis. 

2. Corolla regular or nearly so, or the lobes subequal; herbs. 

Flowers in terminal heads; stamens 4; dry hills or valleys or rocky mountain slopes. 
21. Monardella. 

Flowers in axillary whorls; marshes, river bottoms or wet flats. 
Stamens 2.22. Lycopus. 
Stamens 4.23. Mentha. 

1. TEUCRIUM L. Germander 

Ours herbs with the flowers in spike-like racemes. Calyx 5-parted. Corolla 
very irregular, seemingly 1-lipped; upper lip deeply cleft between its lobes, 
these partly united one on each side to the lateral lobes of the declined 
lowmr lip, so that the whole appears as if pinnately 5-cleft with the terminal 
lobe much the larger. Stamens 4, exserted and ascending from the cleft of 
the upper lip, the lower pair longer than the upper. Anthers confluently 
1-celled. Nutlets with broad areolae. (Teucer, King of Troy.) 

1. T. cubense L. var. densum Jepson n. var. Annual, stems many from 
the base, ascending, % to 1 ft. high, glabrous or nearly so; leaves obovate- 
cuneate, crenately incised and sometimes 3-parted, petioled, % to 1% in. 
long; racemes dense and regular, spike-like, the flowers solitary in the axils 
of and about equaling the palmately 3-divided bracts; corolla pale blue or 
whitish, marked with a few purple dots, slightly hairy inside on palate, 3 to 
4 lines long, little exceeding the calyx; nutlets somewhat corky, obscurely 
few-ribbed lengthwise.—Colorado River bottoms (Palo Yerde Valley, Jepson 
5258, type). Resembles Verbena bracteosa in habit. 

2. TRICHOSTEMA L. Blue Curls 

Ours ill-scented herbs with entire leaves and blue (occasionally pinkish or 
whitish) flowers in axillary cymes or becoming raceme-like in age. Calyx 
equally or almost equally 5-cleft. Corolla with oblique limb, the oblong lobes 
nearly alike; tube in ours slender, often far exceeding the calyx and abruptly 
geniculate or curved into an arc of a circle just below the limb. Stamens 4, 
with the anther-cells divaricate; filaments capillary, blue or violet, spirally 
coiled in the bud, in anthesis very much exserted, ascending between the 
deeply parted upper lobes of the corolla and curved outward and downward. 
Nutlets rugose-reticulate. (Greek trichos, hair, and stemon, stamen.) 

Corolla 1 to 3 lines long, the tube not exserted; annuals. 
Herbage cinereous-pubescent; leaves lanceolate, not costate-veined; corolla 1 line long. 

1. T. micranthum. 
Herbage soft-villous or glandular-villous; leaves oblong to oval or ovate-lanceolate, 

costate-veined; corolla 2 to 3 lines long. 
Soft-villous, seldom glandular; leaves oblong to oval; calyx-lobes narrow; corolla 

3 lines long.2. T. oblongum. 
Glandular-villous; leaves ovate-lanceolate; calyx-lobes broad; corolla 2 lines long. 

3. T. simulaturn. 
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Corolla about 3 to 6 lines long, the tube exserted. 
Annuals; stems % to 2 ft. high, leafy to the summit; corolla 3 to 5 lines long. 

Diffusely branched, rather sparsely leafy; leaves petioled; cymes loose. 
4. T. laxum. 

More strict and simple, densely leafy; leaves sessile or subsessile; cymes dense. 
Corolla 5 lines long; leaves ovate-lanceolate.5. T. lanceolatum. 
Corolla 3 lines long; leaves short-ovate.6. T. ovatum. 

Perennial, shrubby at base; stems 2 to 3 ft. high, leafless above; corolla 9 lines long. . 
7. T. lanatum. 

1. T. micranthum Gray. Stem simple or branched from the base, 3 to 9 in. 
high, leafy to the summit; herbage ashy-pubescent, somewhat glandular; 
leaves lanceolate, not costate-veined, *4 to 1% in. long, narrowed at base into 
short petioles; cymules borne in all but the lower axils, 3 to 7-flowered, peduncu¬ 
late, shorter than the leaves; calyx campanulate, the lanceolate lobes little 
longer than the tube; corolla 1 line long, little exceeding the calyx; stamens 
moderately exserted.—Montane, open flats or open pine forests, 5000 to 8200 
ft.: San Jacinto Mts.; San Bernardino Mts. July-Aug. 

2. T. oblongum Benth. Stems erect, simple or branched, 6 to 13 in. high; 
herbage soft-villous or the leaves pubescent, the stems sometimes glandular; 
leaves oval or oblong (sometimes oblong-lanceolate), with narrowed base, 
costate-veined, membranous, % to 1% in. long, the petioles mostly short, 
% to 1 (or 3) lines long; cymules glomerate, many-flowered, short-peduncu¬ 
late; calyx villous, its lobes narrow, longer than the tube, nearly equaling 
the corolla, this 3 lines long; filaments 4 to 5 lines long.—Montane, 2000 to 
6000 ft.: San Jacinto and San Bernardino mountains; Sierra Nevada from 
Tulare Co. to Butte Co.; Humboldt Co.; n. to Wash. July-Aug. 

3. T. simulatum Jepson n. sp. Stem erect, branched, 7 to 11 in. high; the 
leaves large but rather remote; herbage glandular-villous; leaves ovate- 
lanceolate, 1 to 2 in. long, on petioles 2 to 6 lines long; cymules on peduncles 
2 to 6 lines long; calyx-lobes broad, triangular-acute, about equaling the 
tube; corolla 2 lines long.—Plumas Co. to Siskiyou Co. (Klamathon, Cope¬ 
land 3534, type). July. 

4. T. laxum Gray. Turpentine Weed. Stem simple or branching, 8 to 12 
in. high, sparsely leafy; herbage mi¬ 
nutely pubescent; leaves lanceolate or 
oblong-lanceolate, acuminate, pinnately 
veined, 1 to 2 in. long, on slender 
petioles; cymes peduncled, rather loose; 
corolla purple or deep blue, thinly hir¬ 
sute, its straight tube towards apex 
curved to one side and then a little 
below the horizontal, all the lobes equal. 
—Stream beds or low summer fields of 
the North Coast Ranges: Sonoma and 
Napa Cos. to Humboldt Co. and w. Glenn 
Co. July-Sept. Var. rubrisepalum Jep¬ 
son n. comb. Leaves sessile or sub- 
sessile; pubescence long-pilose; calyx- 
lobes becoming red; corolla obscurely 
2-lipped (ex char.). — San Benito Co. 
(T. rubrisepalum Elmer.) 

5. T. lanceolatum Benth. Vinegar 

Weed. Camphor Weed. Eig. 809. Stem 
simple or branching from near the base, 
very leafy, 6 to 16 in. high; herbage 
cinerous or villous-pubescent, minutely 
glandular; leaves lanceolate, acuminate, 
with 3 to 5 strong almost parallel 
nerves or ribs, % to l1/! in. long, sessile, 
or the lowest subsessile; cymes short- 
peduncled or nearly sessile; calyx vil- 

m v x i , x ^ x, lous; corolla light blue, almost filiform, 
fl. branchlet x %; b, fl. x 1% ; c, upper somewhat pubescent, its straight tube 

part of stamen x 2 y2 ; d, fr. x 2 y2. towards apex abruptly and strongly 
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recurved like a hook; lobes of upper lip longer than those of the lower.— 
Dry plains and low hills, 100 to 2600 ft.: throughout cismontane Cal.; n. to 
Wash. A bee-plant of importance, abounding over extensive areas. Aug.- 
Sept. 

6. T. ovatum Curran. Stem stout, branched from base, rather crowded 
with leaves, 6 to 13 in. high; herbage densely villous; leaves ovate, apiculate 
with a callous cusp, 3 to 5-nervose, 6 to 11 lines long, subsessile; corolla 3% 
lines long, the tube somewhat exserted; stamens long-exserted.—Bakersfield 
plain, Kern Co. May-June. 

7. T. lanatum Benth. Leafy shrub 2 to 4 ft. high, branched from the base; 
leaves linear-lanceolate, acute, glabrous above, more or less lanate below, 
revolute, 1-nerved, fascicled, 1 to 2 (or 2%) in. long, sessile; cymes sub- 
sessile or short-peduncled, dense, covered with a dense purple wool, borne in 
a virgate interrupted spike-like tliyrse; corolla 9 lines long, blue-lanate out¬ 
side, the tube little exserted from calyx; stamens exserted 5 to 11 lines 
beyond the calyx-tube.—Mountain slopes, 1000 to 4000 ft.: San Benito and 
Monterey Cos. to San Diego Co. May-June. It varies much in length and 
hue of the wool. Yar. denudatum Gray. Wool remarkably short; corolla- 
tube iy± to 1% times as long as calyx.—Ventura Co. to San Diego Co. (T. 
parishii Vasey.) 

3. SCUTELLARIA L. Skull-cap 

Ours perennial herbs, the flowers solitary in the opposite axils (axillary 
pairs) or, when the leaves are reduced, forming spikes or racemes. Calyx 
2-lipped, both lips entire, the upper with a scale-like or crest-like projection 
on the back, in anthesis campanulate, after anthesis closed, and in fruit 
splitting to the base. Corolla with a long-exserted tube; upper lip galeate, 
entire or barely notched, the lateral lobes of the lower lip more or less at¬ 
tached to it so that it appears 3-lobed, the middle lobe seeming to constitute 
the whole lower lip. Stamens 4; anthers ciliate-pilose. Upper fork of style 
short or none. Nutlets rarely wing-margined. (Latin scutella, a dish, on ac¬ 
count of the conspicuous protuberance on the fruiting calyx.) 

Flowers 2 to 3 lines long, borne in racemes.1. S. lateriflora. 
Flowers 5 to 12 lines long, solitary in the axils of cauline leaves or some occasionally im¬ 

perfectly racemose. 
Leaves all broad and somewhat cordate or truncate at base; tubers none or hardly 

any. 
Leaves acute, mostly serrate; corolla blue.2. S. epilobiifolia. 
Leaves obtuse, mostly entire; corolla whitish or cream-color.3. S. bolanderi. 

Leaves, at least the upper, obtuse or narrowed at base. 
Leaves oblong, or oblong-ovate to linear; stems erect; tubers none or hardly any. 

Corolla deep blue to purple, the lips commonly rather unequal. 
Leaves (at least above base) commonly linear or oblong, but varying 

to ovate, the petioles short (1 to 2 lines) or hardly any; 
corolla about 10 to 14 lines long, its tube narrow, curving, 
expanded only above.4. S. angustifolia. 

Leaves commonly ovate to oblong-ovate, mostly with petioles 2 lines 
long; corolla about 5 to 7 lines long, its tube flaring immedi¬ 
ately above calyx.5. S. antirrhinoides. 

Corolla -white, the lips subequal; leaves oval-ovate or oblong-lanceolate. 
6. S. californica. 

Leaves broadly oval or ovate to spatulate-obovate; stems low or diffuse; root¬ 
stocks slender, terminated by tubers. 

Leaves ovate, toothed or rarely entire; corolla blue.7. S. tubero-sa. 
Leaves mostly spatulate-obovate; entire; corolla white.8. <S'. nana. 

1. S. lateriflora L. Stem erect, freely branched, 1 to 2 ft. high; herbage 
puberulent or subglabrous; leaves ovate to ovate-lanceolate, acuminate, 
coarsely serrate, 1 to 2 in. long, on slender petioles 1 to 6 lines long; flowers 
in one-sided racemes, the racemes axillary and sometimes also terminal, 1 to 
1% in. long; corolla 2 to 3 lines long, the lips short, equal.—Bouldin Isl., San 
Joaquin Co.; B. C. to e. U. S. and n. Mex. 

2. S. epilobiifolia A. Ham. Stems slender, simple or branched, % to 2 ft. 
high; herbage minutely puberulent; leaves ovate-lanceolate or oblong-lance¬ 
olate, serrate or the upper entire, subcordate at base, 1 to 1% in. long, sub- 
sessile or on petioles % line long, the uppermost much reduced; flowers 
axillary, 6 to 8 lines long, on pedicels shorter than the calyx; corolla blue, 
throat naked within, the lower lip nearly erect and slightly surpassing the 
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810. Scutellaria angustifolia Pursh; a, 
habit x V2 ; b, stamens and style x IV2 ; 

c, fr. calyx x 2. 

upper. — Montane, 4000 to 6500 ft., 
Sierra Nevada from Eldorado Co. to 
Siskiyou and Modoc Cos.; also of the 
lower San Joaquin River islands; n. 
to B. C., e. to Nfd. and Ariz. July- 
Aug. 

3. S. bolanderi Gray. Stems simple 
or branching chiefly from base, 6 to 17 
in. high; herbage pubescent; leaves 
oblong-ovate or ovate-elliptic, obtuse, 
serrate, or the upper entire, closely 
sessile by an obscurely cordate base, 
Vo to 1y± in. long; flowers 5 to 7 lines 
long, on short pedicels; corolla whit¬ 
ish, throat dilated, villous within, the 
lower lip rather larger than the upper. 
—Foothills and mesas, 1500 to 4000 
ft.: Sierra Nevada from Plumas Co. to 
Tulare Co.; s. to the Cuyamaca Mts. 
May-July. 

4. S. angustifolia Pursh. Fig. 810. 
Stems erect, simple or somewhat 
branched, 7 to 13 (or 21) in. high; her¬ 
bage glabrous or finely puberulent; 
leaves linear to oblong or ovate, entire 
or rather sparsely toothed, % to 1% 
(or 1%) in. long, obscurely petioled 
or the lower distinctly petioled (the 
petioles 1 to 2 lines long); basal leaves 
orbicular to ovate or cordate, 5 to 7 

lines long, the petioles usually longer; flowers 9 to 14 lines long, the pedicels 
equaling the calyx; corolla blue, the tube distinctly curving above calyx, the 
lips at maturity distinctly unequal, the lower one villous inside, its middle 
lobe with upturned edge. — Moist soil, or 
rocky ledges, montane, 1800 to 6000 ft.: San 
Jacinto, San Bernardino and San Gabriel 
mountains; Sierra Nevada; higher North 
Coast Ranges; n. to B. C. and Ida. Var. 
canescens Gray. More branching, tomentu- 
lose-ca.nescent; corolla-tube more upwardly 
curved at base of tube.—Sierra Nevada foot¬ 
hills. 

5. S. antirrhinoides Benth. Similar to no. 
4; corolla-tube mostly straight, broadly 
clavate-dilated or abruptly inflated upward. 
—Meadows or lake margins, 500 to 4000 ft.: 
Mendocino Co. to Siskiyou Co., thence e. to 
Modoc Co., thence s. to Nevada Co.; n. to 
Ore. and Ida., e. to Utah. 

6. S. californica Gray. California Skull¬ 

cap. Stems clustered, commonly simple, % 
to 1*4 ft. high, from horizontal branching- 
rootstocks; herbage puberulent; leaves oval- 
ovate or oblong-lanceolate, 8 to 14 lines long, 
the lower disposed to be crenate and pur¬ 
plish beneath, the upper narrower and entire, 
those subtending the flowers much reduced; 
petioles 1 to 3 lines long; corolla nearly 
white or slightly yellowish, 8 to 12 lines 
long, the throat ampliate-inflated and the 
lips equal or nearly so; lower lip villous- gn Scutellaria tuberosa Benth • 
bearded within; nutlets rugulose. — Open a, habit; b, tubers, x %. 



MINT FAMILY 865 

woods and borders of thickets, on hillsides and in ravines, 50 to 6000 ft.: 
Alameda Co. to Lake, Mendocino and Humboldt Cos.; Eldorado Co. to 
Tehama Co. 

7. S. tuberosa Benth. Blue Skull-cap. Fig. 811. Stem 3 to 5 in. high, 
from tuberous rootstocks, the tubers oblong, 3 to 8 lines long; herbage pubes¬ 
cent; leaves thin, few-toothed; basal and lower leaves oval, purplish beneath 
(as also the lower cauline), on petioles as long as the blade; upper cauline 
ovate, the petioles commonly short; corolla violet-purple, 7 to 9 lines long; 
middle lobe of lower lip somewhat spreading, much larger than the galeate 
upper lip; nutlets muricate.—Loamy soil of shady woods or brush in the hills 
or in sandy valleys, 500 to 5000 ft.: coastal S. Cal.; Sierra Nevada; Coast 
Ranges, mostly toward the coast; n. to southern Ore. Mar.-May. Var. sImilis 

Jepson. Calyx very densely villous.—Same range as the species. Apr.-June. 

8. S. nana Gray. Stems freely branched and somewhat tufted, densely 
leafy, 2 to 3 in. high; herbage densely grayish-puberulent; leaves obovate tc 
spatulate-obovate, entire, thickish, 4 to 8 lines long, tapering into a short 
petiole; flowers long; corolla white, rather broad, with equal lips and dilated 
throat.—Interior plateau, ne. Cal.: Siskiyou Co.; ne. Shasta Co.; Lassen 
Co.; Modoc Co.; n. to Ore. and Ida., e. to Nev. 

4 SALAZARIA Torr. 

Divaricately branched shrub with spinescent branchlets. Flowers in loose 
spikes. Calyx oblong, with 2 very short truncate entire lips, in fruit thin, 
ovate-globose, conspicuously enlarged 
Corolla purplish, 2-lipped, the middle 
lobe of lower lip roundish with re¬ 
curved sides, the small lateral lobes 
more connected with the erect galeate 
upper lip. Fertile stamens 4, the lower 
pair longer, the filaments slightly 
pubescent below. Upper fork of style 
very short or wanting. Nutlets de¬ 
pressed, roughened. (Don Jose Salazar, 
member of the U. S. and Mex. Bound¬ 
ary Survey Commission.) 

1. S. mexicana Torr. Bladder Sage. 

Fig. 812. Stems several in a cluster, 
simple below, intricately branched 
above, forming a clumpy bush 2 to 4 
ft. high; leaves oblong or ovate, 
glabrous, 3 to 12 lines long, barely 
petioled; calyx 4 lines long; corolla 
9 or 10 lines long, pubescent outside 
with short reflexed hairs; scarious 
fruiting calyx % in. in diameter; nut¬ 
lets papillate-tessellate. — Dry washes 
and canons, 500 to 4400 ft.: Mohave 
and Colorado deserts; e. to Utah, s. 
to Mex. 

5. MARRUBIUM L. Horehound 

and resembling an inflated bladder, 

Perennial tomentose herbs with 812. Salazaria. mexicana Torr.; a, infl. x 
much wrinkled leaves and rather small b’ of, * .Y2 : c, leaf of sterile 

flowers m whorls. Calyx with cylm- ? 
draceous tube, 10 ribs and as many equal subulate or spinulose teeth, which 
are recurved at tip. Corolla white, with short tube included in the calyx, 
the upper lip erect, 2-cleft, the lower spreading, 3-cleft. Stamens 4, included 
within the tube of the corolla, all the anthers 2-celled. Nutlets rounded at 
the top. (From the Hebrew, meaning bitter.) 

1. M. vulgare L. Common Horehound. Stems tufted, erect, white-woolly, 
% to 2*4 ft. high; leaves roundish, crenate, except at the cuneate or trun¬ 
cate base, petioled, white-woolly beneath and green above, or somewhat 
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tomentose on both faces; middle lobe of lower corolla-lip transversely ob¬ 
long, much larger than the lateral lobes.—Common weed of old fields and 
waste places about farms and villages everywhere in the valleys and foot¬ 
hills; nat. from Eur. Evergreen with us. The tops are used medicinally as 
a remedy for colds. July-Sept. 

6. AGASTACHE Clayt. 

Tall perennial herbs. Leaves ovate, serrate, petioled. Flowers violet- 
purple or whitish, crowded in a terminal spike. Calyx tubular-campanulate, 
rather oblique, almost equally 5-toothed. Upper lip of corolla 2-lobed, nearly 
erect; lower lip spreading, its middle lobe crenate. Stamens 4, exserted, the 

anthers not approximate in pairs. 
(Greek agan, much, and staclius, a 
corn ear, in allusion to the numerous 
spikes.) 

1. A. urticifolia (Benth.) Ktze. 
Fig. 813. Stems erect, simple, 2y2 to 
5 ft. high; herbage glabrous or nearly 
so; calyx-lobes membranous, pinkish 
or whitish; corolla light violet-purple, 
its lobes slightly hairy but throat 
glabrous.—Dry flats or valleys, 2500 to 
8000 ft.: San Bernardino Mts.; Sierra 
Nevada; North Coast Ranges; e. to 
Nev., n. to Wash, and Ida. (Lophantlius 
urticifolius Benth.) 

7. NEPETA L. 

Perennial herbs. Calyx tubular, 
obliquely 5-toothed, the upper teeth 
longer than the lower. Corolla-tube 
enlarged above, distinctly 2-lipped; 
upper lip erect, lower spreading, the 
middle lobe larger than the lateral. 
Stamens 4, not exserted, ascending 
under the upper lip, the lower pair the 
shorter, all anther-bearing, with the 
anthers approximate in pairs. Nut¬ 
lets ovoid, flattened, smooth. (Old 
Latin name used by Pliny, perhaps 
from the city Nepete in Tuscany.) 

1. N. cataria L. Catnip. Stems 2 to 3 ft. high; herbage canescent with 
fine hairs, except the green upper surface of the leaves; leaves triangular- 
ovate, truncate or cordate at base, coarsely crenate, 1 to 3 in. long or the 
upper reduced, greener above than below, petioled; spikes 1 to 3 in. long, 
dense or with 1 or 2 accessory whorls below; calyx-teeth lanceolate-subulate; 
corolla white, 4 or 5 lines long, dotted with purple.—Mountains and valleys, 
nat. from Eur.: San Antonio Mts.; Russian River Valley; Lake Co.; Modoc 
Co. July-Aug. 

N. hederacea (L.) Trev. Ground Ivy. Gill-over-the-Ground. Creeping and 
trailing; leaves reniform; corolla 3 times length of calyx, light blue.—Adv. 
from Eur.: Bouldin Isl., lower San Joaquin River. 

813. Agastache urticifolia Ktze.; a, fl. stem 
x ; b, fl. x 2; c, nutlet, dorsal view x 10; 

d, nutlet, ventral view x 10. 

8. BRUNELLA L. Self Heal 

Low perennial herbs, the nearly simple stems terminated by a short-spicate 
or subcapitate inflorescence, each whorl composed of 6 subsessile flowers and 
subtended by broad floral bracts. Calyx reticulate-veiny, membranous or 
chartaceous, 2-lipped; upper lip truncate with 3 cusps; lower 2-cleft; lips 
closed in fruit. Corolla-throat inflated and tube more or less exserted; upper 
lip erect, galeate, entire; lower lip 3-lobed, the middle lobe hanging down¬ 
ward. Stamens 4, in pairs under the upper lip, each filament or those of the 
upper with a small tooth below the anther. Nutlets smooth and glabrous. 
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(Old German breune or braune, an affection of the throat, which Self Heal 
was used to cure.) 

1. B. vulgaris L. Stem 4 to 10 in. high, green and nearly glabrous; leaves 
ovate or ovate-oblong, rounded at base, obscurely serrate, 1 to 3 in. long, 
petioled; corolla violet, pinkish or lavender, exceeding the purplish calyx; 
middle lobe of lower lip with setaceous-incised margin.—Gardens and lawns, 
nat. from Eur. Yar. lanceolata Fer. Leaves mainly lanceolate to oblong, 
gradually narrowed or cuneate at base; margins of bracts bristly-ciliate.— 
Meadows, 2500 to 6000 ft.: Sierra Nevada; San Bernardino Mts. Yar. 
atropurpurea Fer. Margins of bracts glabrous or sparsely short-ciliate; 
corolla dark or blackish-purple.—Yalleys, North Coast Banges. 

9. SALVIA L. Sage 

Herbs or low shrubs with the flowers usually in whorls, the whorls forming 
terminal racemes or spikes, the floral leaves mostly reduced to bracts. Calyx 
2-lipped, the upper lip entire or 3-toothed, the lower 2-cleft. Corolla with 
the upper lip erect, straight, concave or falcate, sometimes obsolete; lower 
lip spreading, 3-lobed, the middle lobe often emarginate, cleft or fringed. 
Stamens inserted in the throat of the corolla; lower pair fertile; upper pair 
obsolete or represented by sterile filaments or vestiges; anther-cells widely 
separated on a long filament-like connective longer than the filament itself 
and jointed to it by the middle or near one end; connective at its upper end 
(under the upper lip of the corolla) bearing a perfect anther-cell, at its lower 
end a reduced or deformed anther-cell or the anther-cell obsolete.—In some 
species the filament, while seemingly simple, is really jointed, thus indicating 
the presence of the connective, the lower end of which sometimes projects 
as a subulate point rarely but with a trace of an anther-cell. (Latin, salveo, 
to save, some of the species being officinal.) 

A. Lower end of connective bearing a deformed anther-cell or a rudiment; flower-whorls 
few; nutlets commonly developing mucilage and long spiricles when wetted; annuals 
or perennials. 

Herbage white-woolly; bracts much surpassing the flowers; leaves spine-tipped and -toothed. 
Annual; leaves 3 to 6 in. long, forming a basal rosette.1. S. carduacea. 
Perennials; leaves not over 1% in. long, cauline. 

Herbage densely white-woolly; calyx resembling a woolly pellet, the teeth almost 
obscured by the woolly covering.2. S. funerea. 

Herbage white-tomentose; calyx finely and densely tomentulose but not conceal¬ 
ing the spine-tipped teeth.3. S. greatai. 

Herbage green; bracts not exceeding the flowers; leaves not spine-tipped and -toothed; 
annuals.4. S. columbariae. 

B. Lower end of connective reduced to a subulate point or slender thread, or the filiform 
structure merely jointed and the filament thus apparently simple; flower-whorls 
several (except no. 7) ; nutlets unchanged when wetted; perennials. 

Inflorescence densely whorled-glomerate and interrupted-spicate; corolla-tube longer than 
lower lip. 

Large-flowered; corolla 1% to IV2 in. long, crimson-purple; lower leaves cordate or 
hastate at base.5. S. spathacea. 

Smaller-flowered; corolla 5 to 10 lines long, violet to white; leaves not cordate. 
Bracts, upper floral leaves and 2-lipped calyx scarious-membranous, usually 

colored. 
Leaves spatulate or obovate, obtuse or retuse, not rugose, entire (or sparsely 

crenulate) ; bracts purplish-tinged.6. S. carnosa. 
Leaves oblong, acutish, very rugose, crenulate. 

Bracts apparently whitish; leaves of one kind, ovate. .7. S. mohavensis. 
Bracts purplish or purplish-green; leaves of 2 kinds, oblong-lanceolate 

and linear-revolute.8. S. eremostachya. 
Bracts more or less herbaceous, at least not colored. 

Corolla barely 6 lines long; bracts blunt or subulate or aristate-tipped. 
Calyx-teeth and bracts subulate or aristate-tipped; plant not hoary white. 

Herb-like, the stems 9 to 12 in. high, simple, almost leafless and 
scape-like; style and stamens long-exserted. 

9. S. sonomensis. 
Shrub 3 to 6 ft. high, branching and leafy; style and especially the 

stamens little exserted.10. S. mellifera. 
Calyx-teeth and bracts blunt; whole plant hoary white. 

11. S. leucophylla. 
Corolla 8 to 9 lines long; bracts more or less pointed. 

Bracts and calyx-teeth long-aristate.12. S. vaseyi. 
Bracts and calyx-teeth merely acute or cuspidate. 

Leaves acute, the longer 2 to 3 in. long; heads 4 to 8. 
13. S. palmeri. 



868 LABIATAE 

Leaves obtuse, seldom over 1 in. long; heads solitary or few. . . 
14. S. clevelandii. 

Inflorescence thyrsoid-paniculate; floral leaves, bracts and bractlets small; corolla-tube 
shorter than lower lip.15. /S', apiana. 

1. S. carduacea Benth. Thistle Sage. Stems 1 to 6 from a basal leaf- 
rosette, naked and scape-like, bearing 1 to 4 whorls of flowers, 4 in. to 2 ft. 
high; herbage white-woolly, particularly in the flower-whorls, the wool more 
or less deciduous; leaves oblong in outline, pinnatifid, with spinulose-dentate 
margin, the basal 3 to 7 in. long; bracts ovate-lanceolate or lanceolate, pectin- 
ate-spinescent, surpassing the flowers; calyx long-woolly, its upper lip 
strongly 3-toothed, the middle tooth larger, the lateral distant, much sur¬ 
passing the lower lip; corolla light blue, deeply 2-lipped, 1 in. long; upper 
lip 2-cleft, the segments laciniate or denticulate at the end; lower lip with 
small erose lateral lobes and an exceedingly large fan-shaped and laciniately 
fringed middle lobe; proper filament very short.—Valley plains, mesas and 
canon flats, 50 to 2500 ft.: coastal S. Cal.; inner South Coast flanges from 
Contra Costa Co. s.; San Joaquin Valley; Mohave and Colorado deserts. 
May-June. 

2. S. funerea Jones. Densely branched bush 2 to 2^4 ft. high; herbage 
white-woolly; leaves ovate to ovate-lanceolate, often somewhat conduplicate 
or folded, leathery, coarsely nerved, acuminate and spine-tipped, entire or 
rarely with 1 or 2 pair of spiny teeth on the sides, % to 1% in. long, nar¬ 
rowed to a short broad petiole; bracts broadly lanceolate to broadly ovate, 
abruptly spinose; flowers in a spicate inflorescence, the spike rather dense or 
interrupted; calyx cylindric, inflated, very tomentose and resembling a 
pellet of wool, 3 lines long, the 5 equal teeth short, cuspidate, scarcely ap¬ 
parent; corolla purple; upper lip cleft, the sides turned backward; middle 
lobe of lower lip produced, rounded, erosulate, a little hairy on lower part, 
the lateral lobes small, much shorter; upper anther somewhat declined or 
pendulous, the lower one horizontal and larger.—Dry hills, 2000 to 2500 ft., 

Funeral Mts., Death Valley. April-May. Var. 
fornacis Jepson n. var. Bracts orbicular- 
ovate, abruptly acerose, 5 to 7 lines long, 
with prominent veins on the lower surface. 
—Furnace Creek, Death Valley (Parish 
10,032 type). 

3. S. greatai Bdg. Shrubby, 3 to 4 ft. 
high; herbage white-tomentose and a little 
resinous-glandular; bark whitish; leaves 
broadly ovate, 3 to 5-nerved, spine-tipped 
and bearing 1 to 3 pairs of remote or diverg¬ 
ent spiny teeth on the sides, % to 1% in* long, 
sessile; inflorescence with 4 or 5 whorls, the 
whorls 6 to 10-flowered; outer bracts like 
the leaves, the inner becoming linear-lance¬ 
olate; calyx 4 lines long, the upper lip spine- 
tipped and with 2 smaller spine-like teeth 
near its base, the lower lip of 2 spine-tipped 
lobes; corolla about twice as long as calyx; 
upper lip 1 x/>2 lines long, 2-cleft, the lobes 
acute; lower lip slightly longer, 3-lobed, 
the middle lobe fimbriate; anther of lower 
fork of connective half as long as the upper 
and pollen-bearing.—N. side Colorado desert 
(Canon Sprs.). Apr. 

4. S. columbariae Benth. Chia. Fig. 814. 
Stems 1 or usually several from the base, 
commonly simple and bearing 1 or 2 pairs 
of leaves and 1 or 2 whorls of flowers, occa¬ 
sionally branching, 3 to 15 in. high; herbage 
finely pubescent, dark green; leaves mostly 

habit!“%“ 6?llflmxai%;Bc':nstaiaen ^asal or sub-basal, bipinnatifld, very rugose, 
x 5. 1 to 21/4 m. long, petioled; bracts ovate or 
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more commonly orbicular and broader than long, abruptly acuminate and 
cuspidate-tipped, not exceeding the flowers, often purple; fruiting calyx 5 
lines long, oblique at the throat; upper lip arched, crowned with a pair of 
needle-like prickles, the prickle representing the middle tooth wanting (or 
very minute); lower lip very much shorter, the teeth represented by 2 shorter 
prickles; corolla blue, little exceeding the calyx; upper lip emarginate; lower 
lip with small lateral lobes and a larger somewhat 2-lobed middle one.—Hill 
slopes and mesas, 500 to 3500 ft., throughout cismontane Cal. Apr.-May. An 
infusion of the seeds was valued by the Mission fathers as a remedy for 
fevers; the seeds also furnished the “finest poultice for gunshot wounds.” 
The Pomos roasted the seeds and ground them into a meal for food. Var. 
bernardina Jepson n. comb. One to 2 ft. high; leaves pinnatifid, the divi¬ 
sions deeply lobed, not extending more than halfway to the midrib; bracts 
smaller; upper lip of calyx tipped with 3 aristiform teeth, these commonly 
united also to the end into 2 or 1.—Canons about San Bernardino Valley, 
1000 to 2500 ft. Mar.-May. (S. bernardina Parish.) 

5. S. spathacea Greene. Crimson Sage. Fig. 815. Coarse herb with erect 
simple stems 1^4 to 3 ft- high, very 
viscid and glandular-pubescent or 
-villous; leaves broadly oblong- 
ovate, with broadly triangular-cor¬ 
date base, more or less doubly cre- 
nate or crenulate, upper surface 
dark green and rugulose, under 
surface whitened with a close short 
tufted tomentum, 4 to 8 in. long, on 
petioles 2 or 3 in. long or some of 
the cauline sessile; whorls of flow¬ 
ers 5 or 6 or more, subtended by 
broadly ovate or ovate-lanceolate 
membranous purplish bracts; calyx 
strongly veined, laterally com¬ 
pressed but somewhat inflated, 1 
in. long or over, % in. wide at the 
broadest part, spathe-like, deeply 
slit in front between the two cus¬ 
pidate-tipped teeth, the upper con¬ 
cave lip much larger, 3-dentate 
with the middle tooth largest; 
corolla crimson, 1% to 1% in. long; 
upper lip short, nearly erect, emar¬ 
ginate; lower lip spreading, the 
lateral lobes short, triangular, 
acute, the middle lobe much de¬ 
veloped, broadly obcordate, 4 lines 
broad; stamens much exserted; 
lower fork of the connective capil¬ 
lary, 1 line long; rudiments of 
sterile stamens obvious. •— Coast 
Ranges from the Vaca Mts. and Mt. Diablo to coastal S. Cal. Apr.-May. 
Also called Humming-bird Sage. (Audibertia grandiflora Benth.) 

6. S. carnosa Dougl. Low broad shrub % to 2y2 ft. high, the branchlets 
canescent, leafy; leaves long, spatulate or obovate, obtuse or retuse, entire 
(or sparsely crenulate), finely tomentulose-canescent, glandular-dotted, not 
rugose, 3 to 6 lines long, all except the uppermost gradually tapering into a 
petiole, about as long; bracts and upper floral leaves obovate or oval, the 
innermost spatulate, pubescent, ciliate, tinged with rose or purple; calyx 
turbinate, upper lip broad, truncatish, with 3 short teeth; lobes of lower 
lip obtuse, mucronate, the cleft between its 2 lobes much deeper than be¬ 
tween the lips; corolla deep blue, 4 to 5 lines long; upper lip cleft, its lobes 
erect, middle lobe of lower lip rather larger than the lateral, erosulate, 
notched at middle, the lateral lobes curving and approximate to it so as to 

815. Salvia spathacea Greene; a, leaf x % ; 
b, fl. branchlet x % ; c, fl. x 1; d, stamen 

x 2 ; e, sterile filament x 2. 
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form a shallow bowl; stamens much exserted, the filaments with or without 
a tooth at the joint, the upper pair short, sterile.—Arid mountain slopes and 
plains, 2500 to 7500 ft.: San Bernardino Mts.; Mohave Desert; Inyo Co.; 
Siskiyou Co.; n. to Wash. May-June. Var. pilosa Jepson n. comb. Upper 
part of stem and entire inflorescence finely villous or liirsutulose-pubescent; 
upper calyx-lip short, rounded, emarginate, the 2 lower lobes lanceolate.— 
Mohave Desert; San Bernardino Mts. (Audibertia incana Benth. var. pilosa 
Gray. Ramona pilosa Abrams.) Yar. compacta Hall. Woody at the base 
only, 2 to 3 ft. high; leaves 1 to 2 in. long; inflorescence spike-like; bracts 
6 to 7 lines long.—San Bernardino Mts.; San Jacinto Mts.; San Diego Co. 
(Audibertia incana Benth. var. pachystachya Gray. Audibertia pachystachya 
Parish.) 

7. S. mohavensis Greene. Shrub 1 to 2 ft. high; herbage puberulent; 
leaves oblong to ovate, acute or obtuse, rugose above, deeply reticulate-venu- 
lose below, crenulate, 6 to 8 lines long, the petioles % to % as long and 
slender; flowers usually in a single terminal head; bracts ovate or elliptical, 
mucronate, glandular, apparently whitish, 6 lines long; corolla blue, its lips 
of about equal length; upper lip shortly cleft, the lower with its 3 lobes 
about equal, all entire or merely erosulate.—E. Mohave Desert. May-June. 
(Audibertia capitata Gray.) 

8. S. eremostachya Jepson n. sp. Shrub 2 to 2y2 ft. high, the old stems 
with whitish bark; herbage hirsute or hirsutulose with spreading hairs; 
leaves almost dimorphic, those of the flowering branches oblong-lanceolate, 
plane or eventually somewhat re volute, 1 to 1% in. long, obtuse, truncate at 
base, crenulate, the upper surface rugulose, the under surface markedly 
reticulate with hispidulose veins and sprinkled with resin globules; leaves 
of the short sterile lateral spurs fascicled, linear, strongly revolute, y2 to 
% in. long; whorled heads 1 to 4; calyx 2-lipped, the upper lip bearing at 
apex 3 short spine-tipped teeth, the lower lip shorter, deeply cleft, the 2 
teeth acuminate-spinose; corolla 8 to 9 lines long; upper lip short, rounded, 
cleft, the lower lip much longer, its middle lobe transversely elliptic, broadly 
notched, erosulate or sparingly incised, the lateral lobes small; stamens 
rising from the palate, 7 to 9 lines long, the filaments with a tooth at the 
joint.—Canons on w. side Colorado Desert: Palm Canon of San Jacinto to 
Mt. San Isidro (Indian Canon, Collins Valley, Jepson 8847, type). 

9. S. sonomensis Greene. Creeping Sage. Flowering stems almost leafless 
and scape-like, 4 to 8 in. high, ascending from a leafy mat-like base; leaves 
oblong to obovate-spatulate, crenulate, green and rugulose above, whitish 
with a close dense tomentum beneath, 1 to 2% in- long, on petioles % to as 
long; calyx like that of S. mellifera but the prickly teeth of the larger upper 
lip short; corolla light violet; upper lip short, of two erect or somewhat 
retrocurved lanceolate lobes; lower lip large, much prolonged in the direc¬ 
tion of tube, the lateral lobes acute, short, the middle lobe with its orbicular- 
dilated terminal portion turned abruptly downward, its margin denticulate 
or somewhat fringed; upper (sterile) stamens inserted at orifice of tube, 
bristle-like, divergent; two lower (fertile) stamens inserted on lower lip 
without the orifice, ascending, straight (nearly as long as the corolla); style 
long exserted.—Mountain slopes or canons, 1000 to 4000 ft.: rare but widely 
distributed throughout cismontane Cal. May-June. (Audibertia humilis 
Benth.) 

10. S. mellifera Greene. Black Sage. Fig. 816. Shrub 3 to 6 ft. high, the 
herbaceous flowering branches very leafy at the base; leaves narrowly oblong, 
crenulate, green and rugulose above, cinereous-tomentulose beneath, 1% to 
3 in. long, petioled; spicate inflorescence with 4 to 6 rather small flower- 
whorls; leafy bracts oblong or ovate, those subtending the upper whorls 
much reduced; proper bracts ovate or oblong, cuspidate; lower lip of calyx 
very short, the 2 teeth prickly; upper lip arched, crowned by 3 short sharp 
teeth; corolla white or slightly lilac-tinged and rather small, its tube long, 
exserted; upper lip notched; lower lip widely and downwardly spreading, 
nearly twice as long as upper lip, its middle lobe transversely oblong or 
orbicular, emarginate and slightly denticulate, joined to the main part of 
the lip by a narrow constriction; stamens and style little exserted; lower 



portion of connective in fer¬ 
tile stamens manifest at the 
joint as a subulate rudiment; 
upper pair of stamens repre¬ 
sented by short sterile fila¬ 
ments, their tips approxi¬ 
mate. ■— Mountain slopes, 
mesas and canon walls, 50 
to 4500 ft.: coastal S. Cal. 
and n. to Santa Cruz Mts. 
and Mt. Diablo. Apr.-May. 
(Audibertia stachyoides 
Benth.) An important bee- 
plant in S. Cal.; also called 
Ball Sage, Button Sage and 
Bine Sage. 

11. S. leucophylla Greene. 
Purple Sage. Stems woody 
below, leafy, white-farinose 
above, 3 to 4 ft. high; leaves 
oblong-lanceolate or the low¬ 
est ovate, obtuse, the upper 
with truncate base, finely 
rugulose above, white-tomen- 
tulose beneath, 1 to 3 in. 
long, short-petioled; whorled 
heads 3 to 5, very dense; 
bracts oval or oblong, densely 
white-farinose; calyx split¬ 
ting down in front, at length 
emarginate behind; corolla 
light purple, 5 to 7 lines long, the tube hardly exserted; stamens and style 
much exserted; connective almost continuous with the filament.—Mts. along 
the coast, 500 to 1500 ft., from San Luis Obispo Co. to the Santa Inez, 
Santa Monica and San Gabriel mountains. May-June. (Audibertia nivea 
Benth.) 

12. S. vaseyi Parish. Shrub 3 to 5 ft. high, the flowering branches 
virgate; herbage whitish and only the lower leaves rugose-venulose; leaves 
round-ovate to quadratish-ovate, truncatish or very rounded at base, obtusish 
or subacute at apex, 1 to 1% in. long, the petioles % to % as long; upper 
leaves obtuse or subacute at base; bracts and calyx-teeth long-aristate; 
corolla white, 6 to 10 lines long; upper lip short, notched, its lobes rounded; 
lower lip longer than upper, spreading, its middle lobe developed into a 
transversely oblong structure which is notched and which nearly conceals 
the short lateral lobes.—Mountain slopes and canons, n. and w. side Colo¬ 
rado Desert. (Audibertia vaseyi Porter. Ramona vaseyi Briq.) 

13. S. palmeri Greene. Shrubby, 3 to 5 ft. high; leaves oblong to oblong- 
lanceolate, obtuse or acute, tomentulose-canescent, 1 to 2 (or 3) in. long; 
spike virgate, naked, its whorled heads 4 to 8, remote; bracts oblong or 
lanceolate, slender-cuspidate or acuminate, puberulent, 3 to 6 lines long; 
calyx-throat very oblique, the upper lip acute, 1 to 3-mueronate, the very 
short lower teeth cuspidate; corolla white, 5 to 7 lines long.—Washes and 
canon flats, San Diego Co. April-June. 

14. S. clevelandii Greene. Shrub 1 to 2 ft. high; herbage canescent, or the 
leaves white-tomentulose beneath; leaves oblong or the upper oblanceolate- 
oblong, obtuse, % to 1% in. long, short-petioled; heads solitary, or few and 
rather distant; bracts ovate or oblong, mucronate or abruptly short-pointed, 
viscid-pubescent; calyx viscid-pubescent, the lower teeth short and subulate, 
the upper lip entire and cuspidate-tipped; corolla white, 7 to 9 lines long.— 
Chaparral slopes, 1000 to 3300 ft., San Diego Co. May-Aug. 
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816. Salvia mellifera Greene; a, fl. branchlet x V2 

b, fl. x 2; c, long. sect, of corolla x 2; d, stamen x 4; 
e, nutlet x 3. 
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817. Salvia apiana Jepson; a, lower leaves x 
Ys ; b, panicle x c, fl. x IV2d, stamen 

x 2 y2. 
lip spreading, 3-cleft. Stamens 4, 
melissa, a bee, these insects visiting the flowers for honey.) 

15. S. apiana Jepson. White Sage. 

Fig. 817. Shrubby, 3 to 5 (or 10) ft. 
high, branches virgate; leaves ob¬ 
long to elliptic, 1 to 4 in. long, serru¬ 
late or subentire, mostly very white 
above and below, short-petioled; 
panicle virgate, 1 to 4 ft. long; 
corolla white, 6 to 9 lines long, the 
tube short (2 to 3 lines long); upper 
lip very short or almost obsolete, the 
lower lip much developed, the con¬ 
spicuous palate curved upward so as 
to close the throat; middle lobe 
fringed, the lateral lobes small; 
style and stamens long-exserted.—■ 
Mesas and canons, 1000 to 2500 ft.: 
coastal S. Cal., e. to west side Colo¬ 
rado Desert. (Audibertia polystachya 
Benth.) 

10. MELISSA L. 

Lemon-scented branching peren¬ 
nial herb, with broad dentate peti- 
oled leaves and white flowers in loose 
axillary clusters. Calyx narrowly 
campanulate, 13-nerved, deflexed in 
fruit; upper lip 3-toothed, the lower 
2-parted. Corolla exserted, nearly 
twice as long as the calyx, 2-lipped, 
the upper lip erect, notched; lower 

converging under the upper lip. (Greek 

1. M. officinalis L. Garden Balm. Stems somewhat decumbent at base, 
% to 2 ft. high; stems and petioles short-villous; leaves hispidulous above, 
truncate at base, 2y2 in. long or less, the petiole % to Y2 as long; calyx-teeth 
unequal; corolla 5 lines long.—Sparingly nat. from Eur., where it is culti¬ 
vated as a culinary potherb; Marin Co.; Santa Bosa; Guerneville. 

11. ACANTHOMINTHA Gray 

Annuals with dentate leaves and flowers in distinct or at length remote 
whorls, each whorl subtended by a pair of leaves and a circle of broad callous- 
margined bracts armed with needle-like spines. Calyx 2-lipped; upper lip 
3-toothed, the teeth aristate; lower lip short, 2-cleft into oblong acute lobes. 
Corolla 2-lipped, its tube exceeding the calyx, naked within; upper lip 
entire, oblong; lower lip 3-lobed. Stamens 4, inserted high in the ample 
throat; lower pair fertile; upper pair smaller or with imperfect anthers. 
Nutlets smooth. (Greek acantha, thorn, and mentha, mint.) 

Bracts orbicular, with about 10 spines on the margin; anthers glabrous; style glabrous; 
herbage subglabrous.1. A. ilicifolia. 

Bracts elliptic-ovate, with about 7 spines on the margin. 
Anthers glabrous; style hairy; herbage puberulent.2. A. lanceolata. 
Anthers woolly; style glabrous; herbage subglabrous.3. A. obovata. 

1. A. ilicifolia Gray. Stem widely branching from near the base, 4 to 13 
in. high; herbage minutely puberulent or subglabrous; leaves roundish- 
ovate, crenate, obtuse, broadly cuneate at base, 5 to 7 lines long, on petioles 
about !/> as long; bracts orbicular, with strong callous nerves and margins, 
about 10-spinose, 4 to 5 lines long; corolla white and rose-color, 6 lines long. 
—Mesas and mountain valleys, 1000 to 5000 ft.: Mt. Pinos; w. San Diego 
Co. 

2. A. lanceolata Curran. Fig. 818. Stem stoutish, branching from the 
base, 7 to 12 in. high; herbage soft-pubescent, oily and ill-scented; leaves ovate 
to oblanceolate, sparingly dentate, tapering to a slender petiole; body of bracts 
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elliptic - ovate, 5 to 6 
lines long, the aristate 
prickles 3 to 4 lines 
long; corolla rather 
deeply 2-lipped, its tube 
rather broad, bearing 
within at base a zone 
of deflexed hairs; upper 
lip keeled and some¬ 
what falcate-incurved, 
cleft at apex; lower lip 
shallowly saccate, 3- 
lobed, the lobes entire, 
the middle lobe oblong, 
the lateral ovate-acute. 
—Mt. Hamilton Range 
and Santa Cruz Mts. 818. Acanthomintha lanceolata Curran; a, bract; b, fl. x 2. 

3. A. obovata Jepson n. sp. Fig. 819. Stems branching from the base, 
minutely canescent, 4 to 9 in. high; leaves obovate, denticulate, puberulent. 

or subglabrous above, 6 to 9 lines long, on petioles 3 to 6 lines 
long; bracts as in A. lanceolata; corolla 6 lines long, its tube 
slender, its limb shallowly 2-lipped as compared with A. lance¬ 
olata; upper lip entire, a little hooded; lower lip with a curved 
band of hairs on the palate; corolla-tube glabrous within or 
with a zone of scattered hairs at the middle; stamen pairs 
nearly equal; anthers woolly; style glabrous. — San Carlos 
Range (s. San Benito Co., Julia A. Bettys, type). 

12. POGOGYNE Benth. 

Low sweet-aromatic annuals with obovate or oblanceolate 
leaves narrowed into a petiole. Whorls crowded into dense 
spikes or the lower whorls distinct. Bracts and calyx hirsute. 
Calyx unequally and deeply 5-cleft, the two lower teeth longer; 
tube mostly 15-nerved; throat naked. Corolla straight, tubular- 
funnelform, blue or purplish; upper lip erect, entire; lower 
spreading, with 3 similar oval lobes. Stamens 4, with anthers, 
or the upper shorter pair sterile. Style somewhat exserted, in 
some (perhaps all) species flattened above and always bearded. 

(Greek pogon, beard, and gune, female, on account of the hairy style.) 

Stamens all four with perfect anthers; style conspicuously bearded above, its lobes almost 
equal; corolla 6 to 9 lines long. 

Inflorescence oblong- or cylindrical-spicate, nearly continuous; bracts and calyx con¬ 
spicuously white-hirsute or hispid with long rigid marginal hairs. 

Stout, about 1 ft. high; bracts acute; lower calyx-lobes twice as long as the tube. 
1. P. douglasii. 

More slender, lower; bracts mostly obtuse; lower calyx-lobes hardly longer than 
the tube ...2. P. parviflora. 

Whorled clusters more or less distant; bracts and calyx inconspicuously hirsute-ciliate. 
3. P. nudiuscula. 

Upper stamens sterile; style sparingly hairy, its lobes very unequal; corolla smaller (iVz 
to 2 lines long). 

Stems stoutish, erect; leaves ovate or oval; inflorescence capitate or short-spicate. . . . 
4. P. ziziphoroides. 

Stems slender, diffuse; leaves obovate-oval or spatulate; inflorescence an oblong or 
longer and much interrupted spike.5. P. serpylloides. 

1. P. douglasii Benth. Fig. 820. Stem freely branched from the base or 
sometimes simple, 4 to 6 in. high, rarely 2 ft. high; leaves oblanceolate or 
obovate, % to 1% in. long, narrowed to a petiole; whorls forming a dense 
terminal spike, often with a single accessory whorl in the adjacent axil 
below, or sometimes several of the lower axils with flowers; bracts cuspidate, 
the margin ciliate with white hairs; lower divisions of calyx twice longer 
than tube; corolla blue, the palate white, dotted with purple, bristly, 7 to 9 
lines long; stigmas subequal; nutlets smooth, often mottled, minutely hispid 
at the apex.—Low summer-dry fields that have been overflowed in the winter 
season: Coast Range valleys; Great Valley; Sierra Nevada foothills. It often 
colors large areas in May and June. 

819. A. obo¬ 
vata Jepson; 

fl. x 2. 
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2. P. parviflora Benth. More 
slender than no. 1; bracts mostly 
obtuse; calyx-teeth rather broad, 
the lower barely longer than the 
tube; corolla 5 lines long.—Sonoma 
Co.; e. to San Joaquin Co. 

3. P. nudiuscula Gray. Stems 6 
to 12 in. high, the branches slender, 
puberulent; leaves 4 to 12 lines 
long, spatulate, obtuse, glabrous; 
whorls of flower-clusters distant; 
bracts linear-subulate, cuspidate, 
these and the calyx inconspicuously 
hirsute-ciliate; calyx-lobes lanceo¬ 
late- or linear-subulate, cuspidate; 
corolla y<2, in. long, about twice as 
long as the calyx; anthers of the 
upper stamens smaller than the 
others but polleniferous. — San 
Diego. Apr.-June. 

4. P. ziziphoroides Benth. Fig. 
821. Stems short, commonly sev¬ 
eral from the base, 3 to 7 in. high; 
leaves obovate; bracts ciliate with 
wdiite bristly hairs; whorls below 
distinct, with long internodes, 
above forming a short spike or 
sometimes capitate; corolla 3 to 4 

820. Pogogyne douglasii Benth.; a, habit x Yz ; lines long (the calyx-teeth dis- 
b, fl. x l V2 ; c, corolla spread out x lVz ; tinctly shorter), light purple, the 

d, calyx spread out x 2. center of lower lip with white and 

dark purple markings; 2 lower stamens with large anthers, the 2 upper with 
very small anthers or none and with shorter 
filaments or wholly obsolete.—Low places 
in fields: Sacramento Valley and e. to 
Sierra Nevada foothills, thence s. to 
Mariposa Co. Apr.-May. 

5. P. serpylloides Gray. Stems many 
from the base, very slender, diffuse, 3 to 
6 in. long; leaves obovate-oval or spatu¬ 
late, petioled, 2 to 4 lines long; whorls 
except the terminal ones distinct, the 
lower with few or even solitary flowers; 
bracts sparsely hairy; calyx-lobes all 
longer than the tube, equaling or exceed¬ 
ing the violet or bluish corolla; corolla 
iy-2 to 2 lines long, short-pubescent out¬ 
side; sterile stamens small, with rudi¬ 
ments of anthers or with none; style a 
little bearded above. — Foothills, 500 to 
2200 ft.: San Luis Obispo Co. to Hum¬ 
boldt Co., common; San Benito Co. to Mt. 
Diablo; Sierra Nevada foothills from 
Tuolumne Co. to Amador Co. May. 

13. CLINOPODIUM L. 

Ours a perennial herb. Flowers scat¬ 
tered or loosely clustered. Calyx tubular, 
about 13-nerved, the 3 upper teeth broader 
(and united slightly higher) than the 2 
lower; tube in ours with a band of erect StP°fg?T K?!f°r<7v' <?•’ 
hairs inside at the summit. Corolla d, pistil x 5. 

ccPty 
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strongly 2-lipped, with a straight tube much exceeding the calyx. Stamens 4, 
all anther-bearing, ascending under the upper lip, the upper pair shorter; 
anthers conniving in pairs. (Greek kline, a bed, and podos, foot, the flower 
of one species likened to a bed-castor.) 

1. C. mimuloides (Benth.) Ktze. Slender, 2 to 5 ft. high; herbage pilose 
and hirsutulose; leaves ovate, serrate, l1/* to 3 in. long, the petioles about 
Vs as long; calyx 6 to 7 lines long; axillary clusters 1 to 5-flowered, the 
pedicels V2 to 1% in. long; corolla orange-red or pale crimson, 1% to 1% in. 
long, very Mimulus-like; upper lip erect, cleft; lower lip spreading, its 
middle lobe much longer than the lateral; tube within at base very nectarifer¬ 
ous.—Shady stream beds or moist places in thickets, 1000 to 4000 ft., near 
the coast from Monterey Co. to Santa Barbara Co. and s. to the San Gabriel 
Mts. July-Oct. (Calamintha mimuloides Benth.) 

14. SATUKEIA L. 

Ours a suffrutescent plant. Blowers commonly in clusters of 2 to 4 in the 
axils. Calyx 10 to 15-nerved, 2-lipped, the 3 teeth of the upper lip equal and 
a little shorter than the 2 ovate-acute teeth of lower lip. Corolla white, 2- 
lipped. Stamens 4, scarcely exserted, the lower a little longer. Style hairy 
on one side. (The Latin name.) 

1. S. chandleri (Bdg.) Druce. Stems 3 ft. high, branching, “forming 
clumps’;; herbage hirsutulose; leaves thick, round-ovate, obtuse, truncatish 
at base, weakly crenulate, 5 to 7 lines long, the petioles 1 to 4 lines long; 
calyx tubular-turbinate, 15-nerved, 3% to 4 lines long, hairy without, gla¬ 
brous within except on the teeth; upper lip of corolla cleft, lower lip 3-cleft, 
with 2 lines of hairs, all the lobes obtuse.—W. San Diego Co. (San Miguel 
Mt.). (Calamintha chandleri Bdg.) 

15. MICROMEPIA Benth. 

Trailing evergreen perennial with very slender stems. Flowers small, white, 
solitary and pediceled in the axils. Calyx tubular, about equally 5-toothed 
and striately 12 to 15-nerved. Corolla 2-lipped, the tube straight, shorter 
than or exceeding the calyx. Stamens 4, all anther-bearing, shorter than the 
corolla. Style glabrous. (Greek mikros, small, and meros, part, on account 
of the small size of the flowers.) 

1. M. chamissonis (Benth.) Greene. Yerba Buena. Fig. 822. Stems slender, 
i/2 to 2 ft. long; herbage slightly pubescent; leaves round-ovate, crenate, 
glandular-punctate, especially on the 
1 to 3 lines long; flowers 3% to 4 
lines long; calyx and corolla exte¬ 
riorly short-hairy; lower pair of sta¬ 
mens longer.—Common in woods near 
the coast: Humboldt Co.; Marin Co.; 
Berkeley; Santa Cruz Mts.; Mon¬ 
terey and s. to Santa Monica Mts. 
June. The trailing stems root at the 
tips in winter and thus multiply the 
plant vegetatively. (M. douglasii 
Benth.) 

16. SPHACELE Benth. 

Low shrub or merely suffrutescent. 
Flowers solitary in the axils of the 
reduced upper leaves, thus forming a 
leafy raceme. Calyx campanulate, 
deeply and nearly equally 5-tootlied, 
naked within, about 10 to 15-nerved, 
reticulate-veiny, conspicuously in¬ 
flated and membranous after flower¬ 
ing. Corolla large and rather showy, 
with 4 short spreading lobes, the 
fifth and lowest lobe much longer 

surface, % to 1 in. long; petioles 

822. Micromeria chamissonis Greene; a, sect, 
of fl. stem x V2 ; b, fl. x 3 ; c, corolla spread 

open x 3; d pistil x 3. 
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and erect; tube broad, a hairy ring 
at base within. Stamens 4, some¬ 
what ascending; filaments naked; 
anthers somewhat approximate, the 
cells diverging. (Sphakos, the name 
of the Greeks for sage, the plants of 
this genus having similar foliage.) 

1. S. calycina Benth. Pitcher 

Sage. Fig. 823. Erect, 3 to 5 ft. 
high; herbage pubescent or even 
somewhat woolly; leaves very veiny 
or scarcely reticulated, broadly 
ovate to oblong-ovate, obtuse, den¬ 
tate or serrate, the base entire and 
varying from cordate to acute, 2 to 
4 in. long, the lower on petioles % 
in. long, the uppermost sessile; 
calyx in anthesis rather broad at 
base, its lobes triangular-lanceo¬ 
late; corolla white or pink-tinted, 
% to 1% in. long; calyx in fruit 
ovoid-inflated, % to lYs in. long; 
nutlets black, finely pubescent but 
smooth, elliptical in outline, nearly 
2 lines long.—Hillsides and canons 

of the Coast Banges: Yaca Mts.; Marin Co.; Santa Cruz Mts.; Monterey. 
May-June. On the higher ridges the leaves are small and very rugose. Passes 
into: Yar. gracilis Jepson n. comb. Leaves often subentire, very obtuse; 
calyx in anthesis rather narrow at base.—Pry interior canons from Mon¬ 
terey Co. to Mt. Diablo. (S. gracilis Eastw.) Yar. wallacei Gray. Lower 
cauline leaves truncate at base; calyx in anthesis narrow-based, villous, its 
lobes linear- or narrow-lanceolate.—San Gabriel Mts.; Catalina Isl.; Santa 
Cruz Isl. (S. fragrans Greene.) Var. glabella Gray. Herbage and calyces 
subglabrate; leaves broadly cuneate at base.—Santa Barbara Co.; Ventura Co. 

17. STACHYS L. Hedge Nettle 

Ours hispid or soft-pubescent herbs with the flowers few in the axils of 
the floral leaves, usually forming an interrupted spicate inflorescence. Calyx 
tubular-campanulate or turbinate, 5 to 10-nerved or -ribbed, with 5 nearly 
erect or spreading pointed equal teeth, sometimes the upper larger and more 
or less united. Corolla with cylindrical tube, not dilated at the throat; upper 
lip erect or slightly turned backward, over-arclied or concave, entire or 
notched; lower lip longer, spreading, 3-lobed, the middle lobe larger, the 
lateral lobes often deflexed. Stamens 4, in pairs, ascending under the upper 
lip of the corolla, or one or both pairs sometimes deflexed to the sides of the 
throat and contorted after anthesis. Nutlets obtuse at the apex. (Greek 
stachus, an ear of corn, hence a spike; given to these plants on account of 
their spicate inflorescence.) 

Flowers large; corolla-tube nearly twice as long as calyx; floral whorls distant; stems 
retrorsely hispid or hirsute, especially on the angles. 

Corolla red, the tube 7 to 9 lines long.1. S. chamissonis. 
Corolla purplish, the tube 4% to 6 lines long.2. S. californica. 

Flowers smaller; corolla-tube little or not at all longer than the calyx (except in no. 7) . . 
Herbage white-woolly; floral whorls distinct or indistinct, the inflorescence 3 to 9 in. 

long; flowers whitish.3. S. albens. 
Herbage not white-woolly. 

Floral whorls forming a dense spike; herbage very hirsute; flowers whitish.... 
4. S. pycnantha. 

Floral whorls distinct and rather remote. 
Herbage silky-villous or -hirsute; flowers whitish; corolla-tube with a hairy 

ring below its middle.5. S. ajugoides. 
Herbage hispid: flowers purplish 

Corolla-tube with an oblique ring of hairs at its middle; petioles of 
lower leaves 1 to 2 in. long.6. S. bullata. 

Corolla-tube with an oblique ring of hairs below its middle; petioles of 
lower leaves very short.7. S. veronicaefolia. 

823. Sphacele calycina Benth.; a, fl. branchlet 
x % ; b, nutlet x 4. 
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1. S. chamissonis Benth. Fig. 824. 
Stem erect, simple, ending above in 
1 to 3 racemes, 3 to 8 ft. high, the 
angles of the stems retrorsely scab¬ 
rous, the hairs pustulate, often 
viscid; leaves soft-pubescent, ovate, 
3 to 6 in. long; calyx clavate-tubular, 
5 to 7 lines long; corolla red, its 
tube 8 to 15 lines long, much exserted, 
with a hairy ring near base. -— 
Swamps or wet places near the coast: 
San Luis Obispo Co.; Santa Lucia 
Mts.; Pilarcitos, San Mateo Co.; San 
Francisco; Pt. Beyes; Mendocino 
Co.; Elk Biver Valley, Humboldt 
Co.; n. to Ore. The herbage has a 
clinging disagreeable odor. 

2. S. californica Benth. Stems 
slender, l1^ to 4 ft. high, hispid, 
especially in the angles, with pustu¬ 
late hairs; leaves oblong-ovate to 
ovate, or ovate-lanceolate, ample, 
cordate or subcordate at base, 
sparsely villous-liispid, 2 to 4 in. long, 
petioled, flower-wliorls rather remote; 
corolla-tube 4% to 6 lines long, 
nearly twice as long as the calyx, the 
hairy ring at base horizontal.—Shady 
woods near the coast: Santa Cruz 
Mts.; Monterey Co.; s. to San Gabriel 
Mts. June. 

824. Stachys chamissonis Benth.; a, fl. stem 
x Vz ; b, leaf x % ; c, fl. x 1; d, sect, corolla- 
tube spread out, showing hairy ring inside 

x iy2. 
3. S. albens Gray. Stem erect, 

strict, 2 to 5 (or 10) ft. high; herbage white-tomentose; leaves ovate to 
lanceolate, obtuse or cordate at base, l1/^ to 4 in. long, sessile or subsessile, 
mostly the very lowest sliort-petioled; whorls many-flowered, the inflorescence 
dense and spike-like, 3 to 9 in. long, sometimes the whorls remote; calyces 
often somewhat yellow-green, the teeth a little over half as long as the 
tube, awn-pointed.—Along rivulets or near springs in the dry inner Coast 
Banges: Lake Co. to Pacheco Pass and s. to cismontane S. Cal.; also in the 
delta lowlands of the lower Sacramento and San Joaquin rivers. May-Aug. 
Var. juliensis Jepson n. var. Flower-whorls mostly remote; calyx-teeth as 
long as tube.—Springy spots in the mts., 2000 to 7000 ft., Sierra Nevada 
from Mariposa Co. to Fresno Co. (McKinley Grove, A. L. Grant 1198, type). 
July. 

4. S. pycnantha Benth. Stem erect, % to P/4 ft. high; herbage mostly 
green but hirsute, the surface of the leaves somewhat granulate-glandular; 
leaves ovate to otdong-ovate, 1 to 4 in. long, obtuse or subcordate at base, 
mostly petioled; flowers in a dense cylindraceous bractless or nearly bractless 
spike 1 to 2 in. long; lowest whorls rarely separate; calyx-teeth deltoid, mu- 
cronate, commonly equaling the tube.—Near the coast, rather uncommon: 
Marin Co. to San Luis Obispo Co. July-Sept. 

5. S. ajugoides Benth. Stem simple, mostly erect, 1 to 2 ft. high; herbage 
densely soft-pubescent but usually green, sometimes glabrate; leaves oblong 
or ovate, obtuse or subcordate at base, 1 to 2% (or 4) in. long, petioled, the 
upper sessile; flower-whorls mostly distinct but not remote, or with 1 or 
2 whorls below in the axils of the upper foliage leaves; calyx short-campanu- 
late or turbinate, very silky-villous, often concealing the teeth; hairy ring 
below middle of corolla-tube very oblique, the tube slightly constricted below. 
—Everywhere common in low lands, wet valleys or springy canons, 5 to 5000 
ft., throughout cismontane Cal. May-Aug. Var. stricta Jepson. Small resin- 
glands abundant beneath the short pubescence on the leaves; leaves thinnish, 
ovate-lanceolate or oblong, 3 to 3% in. long, only the uppermost sessile; 
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calyx-teeth erect or somewhat connivent around the tube 
of the corolla; upper lip of corolla very short; corolla-tube 
without evident constriction, the ring of hairs horizontal, 
not oblique.—Knights Valley, Sonoma Co. Var. velutina 

Jepson. Pubescence short and close; leaves cordate-ovate; 
spike elongated, interrupted.—Suisun Marshes. Oct. This 
variety 'forms a transition to the preceding species. 

6. S. bullata Benth. Fig. 825. Stem simple, or some¬ 
times branched above, erect or ascending, 10 to 22 in. long; 
foliage densely or sparsely hispid, the stems retrorsely 
hispid, especially on the angles; leaves oblong-ovate, some¬ 
times varying to elliptic, coarsely crenate, truncate or 
subcordate at base, 1 to 2 (or 3%) in. long, the lower on 
petioles 1 to 2 in. long; flowers about 6 in a whorl, the 
whorls rather remote (mostly 6 to 12 lines apart); calyx 
turbinate or campanulate-turbinate, the teeth triangular, 
cuspidate, in age spreading, somewhat indurated; corolla- 
tube 4 lines long, exserted about 1 line, bearing within at 
its middle an oblique ring of hairs interrupted on the upper 
side opposite the style and indicated exteriorly by a dis¬ 
tinct although only partial constriction; filaments densely 
pubescent at the middle.—Low hills, 20 to 2500 ft.: Coast 
Ranges; coastal S. Cal. Mar.-Apr. When the flowers first 
open and the stamens stand erect, the lower pair of sta¬ 
mens are at that time distinctly although but slightly 
longer than the upper. 

825. Stachys bullata 7. g. veronicaefolia Davy. Stem simple or branched 
Benth.; fl.^branch et froni page^ to 2 ft. high; herbage somewhat hispid; 

leaves elliptic or ovate-oblong, 1 to 2 in. long, the upper 
sessile, the lower on very short petioles; floral whorls remote; corolla-tube 4 
lines long, usually exserted for nearly half its length, with an oblique hairy 
ring within below its middle.—Placer Co. to Shasta and Modoc Cos. May- 
Aug. 

18. PYCNANTHEMUM Michx. Mountain Mint 

Glabrous or canescent perennial herbs with white flowers in densely 
crowded whorls, the whorls remote and leafy-bracted or the uppermost sub¬ 
tended by a pair of somewhat reduced leaves. Calyx oblong or tubular, its 
teeth equal. Corolla-tube little exceeding the calyx; upper lip almost entire, 
lower 3-cleft. Stamens 4, nearly equal. (Greek pychnos, dense, and anthemon, 
flower, the inflorescence glomerate.) 

1. P. californicum Torr. Stem simple, erect, 2 to 31/2 ft. high; leaves 
ovate to ovate-lanceolate, serrulate along the sides, the acuminate apex and 
rounded or cordate base entire, 1% to 3% in. long; calyx pubescent, the 
tips of the teeth very woolly exteriorly; corolla wdiite, sprinkled with resin 
dots, its throat hairy.—Chaparral slopes or mountain meadows, 2500 to 5300 
ft.: San Jacinto and San Bernardino mountains; Sierra Nevada; e. to Nev. 
July-Aug. (Koellia californica Ktze.) 

19. LAMIUM L. Henbit 

Hairy herbs. Flowers in 1, 2 or 3 compact whorls. Calyx with 5 nearly 
equal awn-pointed teeth, much surpassed by the elongated corolla-tube. 
Corolla-tube much enlarged at the throat; upper lip erect or arched, entire 
or slightly notched; lower lip spreading, the middle lobe broad, the lateral 
lobes small and acute or tooth-like. Anthers hairy in ours. (Greek laimos, 
throat, the corolla gaping.) 

1. L. amplexicaule L. Giraffe Head. Low annual, decumbent at base; 
internodes below the inflorescence very long; leaves rounded, toothed or 
lobed, the lowest petioled and cordate, the floral sessile; corolla purplish- 
red, the upper lip bearded, the lower spotted.—Introduced from Eur., occa¬ 
sional: Ft. Bragg; Sonoma Co.; St. Helena; Mt. Eden; Little Arthur Creek, 
Gilroy; Columbia, Tuolumne Co. 
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Moluccella laevis L. Sliell-flower. Molucca Balm. Annual; leaves round¬ 
ish, crenate; whorls 6-flowered; bracts spinose; calyx-base campanulate, 
nerved, expanded above into a very broad wing; corolla white, 2-lipped, 
shorter than the calyx.—Foothills, w. Colusa Co.; adv. from Eur. 

20. HYPTIS Jacq. 

Herbs or shrubs. Calyx with 5 subequal teeth. Corolla short, the lobes of 
upper lip and lateral lobes of lower lip similar, flat, equal; middle lobe of 
lower lip with a transverse ridge or narrow fold at the contracted base and 
produced beyond into a bowl-shaped sac. Stamens 4, the upper pair shorter, 
all fertile, declined, included in the sac of the lower lobe. (Greek, uptios, 
turned back, referring to the lower lip.) 

1. H. emoryi Torr. Bee-Sage. Shrub, the numerous straight erect slender 
stems forming a compact clump 4 to 8 or 12 ft. high; herbage fragrant, white 
scurfy-tomentose; leaves ovate, truncate at base, crenulate, % to 1 in. long, 
on petioles half as long; flowers in short-peduncled axillary clusters at the 
ends of the branchlets; pedicels nearly as long as calyx; calyx narrowly 
turbinate, white-scurfy or white-woolly with pinnately branched hairs; 
corolla violet, 2 lines long, the upper lip with its lobes turned back to back; 
upper pair of stamens with densely hairy filaments, lower pair glabrous or 
nearly so.—Desert valleys and canon flats: e. Mohave Desert; Colorado 
Desert; e. to Ariz., s. to Mex. 

21. MONAKDELLA Benth. 

Low herbs, for the most part pleasantly fragrant. Flowers in heads; heads 
terminal on the stems or branches, subtended by broad involucral bracts, 
which are often more or less colored. Calyx tubular, narrow, 15-nerved, the 
5 teeth equal or nearly so. Corolla purple, lavender or dull white; upper lip 
erect, 2-cleft, the lower 3-parted, all the lobes linear or narrowly oblong. 
Stamens 4, all fertile, strongly or moderately unequal, exserted. (Diminutive 
of Monarda, on account of its resemblance to that genus.) 

A. Flowers large and rather loose in the head ; corolla-tube much longer than 
limb; perennials. 

Corolla scarlet or yellowish, 1% in. long, the tube greatly exceeding the calyx. 
1. M. macrantlia. 

Corolla white, yellowish or tinged with rose, % to 114 in. long, the tube little exceeding 
the calyx.2. M. nana. 

B. Flowers smaller, more densely capitate; corolla-tube but little longer 
than limb. 

1. Perennials, often slightly woody at base. 

Bracts foliaceous ; leaves toothed. 
Leaves round-ovate to lanceolate, more or less toothed. 

Leaves cinereous, not venulose; rare.3. If. cinerea. 
Leaves greenish and pubescent above, markedly venulose; common. .4. M. villosa. 

Leaves rhomboidal to oblong or oblanceolate, entire. 
Leaves densely lanate below, moderately so above, strongly revolute. .5. M. lanata. 
Leaves lanate below, bright green above, not strongly revolute.6. M. viridis. 

Bracts membranous, usually purplish or pinkish-tinged; leaves mostly entire. 
Leaves strongly revolute, tomentose below with a close white felt. . . . 7. If. hypoleuca. 
Leaves not strongly revolute; tomentose or white-puberulent covering, if present, not 

confined to the lower surface of the leaves. 
Llerbage more or less white-puberulent or uniformly covered with a fine silvery 

pubescence; leaves narrow, elongate. 
Leaves 1 to 2 in. long, linear-lanceolate, distant, those subtending the head 

conspicuously longer than the floral bracts and flowers; bracts 
acute to somewhat acuminate.8. If. viminea. 

Leaves % to 1 in. long, linear to oblong or lanceolate, at least the lower 
close together, those subtending the head not longer than the' floral 
bracts and flowers; bracts acute or obtuse.9.If. linoides. 

Herbage glabrous, puDescent or tomentose, not white-puberulent or silvery-pubes¬ 
cent; leaves broader. 

Leaves plane. 
Stems 6 to 18 in. high; leaves V2 to IV2 in. long; bracts broadly ovate, 

acute.10. M. odoratissima. 
Stems 2 to 5 in. high; leaves smaller (3 to 7 lines long) ; bracts lance¬ 

olate-ovate, the upper acute, the lower acuminate. 
11. If. australis. 

12. If. crispa. Leaves strongly undulate-margined 
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2. Annuals. 

Leaves strongly undulate-margined.13. M. undulata. 
Leaves plane. 

Bracts greenish or purplish, membranous or somewhat foliaceous, not white or thin- 
transparent. 

Leaves subtending the head longer than the acute bracts and the calyx. 
14. M. lanceolata. 

Leaves subtending the head, if present, not longer than the abruptly acuminate 
bracts and the calyx.15. M. pringlei. 

Bracts partly white or transparent-scarious. 
Calyx-teeth white-tipped. 

Bracts with white tips and margins; calyx-teeth acute.16. M. candicans. 
Bracts thin, transparent-scarious; calyx-teeth subulate, recurved. 

17. M. leucocephala. 
Calyx-teeth not white-tipped. 

Bracts strongly fenestrate, the veins broad; calyx-teeth subulate-lanceolate. . 
18. M. douglasii. 

Bracts not strongly fenestrate, the veins narrow; calyx-teeth acute. 
19. M. breweri. 

1. M. macrantha Gray. Fig. 826. Stems simple or branched, 2 to 12 in. 
high, from creeping woody rootstocks; herbage more or less puberulent or 

villous, often purplish; leaves ovate, 
obtuse, revolute, entire or sometimes 
slightly toothed, more or less hispid- 
pubescent, ciliate, lower surface 
punctate with dark dots, Vt to 1 in. 
long, petiolate; heads terminal, 2 to 
18-flowered, the bracts leafy, nar¬ 
rowly ovate, acute or obtusish, 4 to 
11 lines long, villous-ciliate; calyx 
10 to 12 lines long, pubescent and 
somewhat glandular, sparsely villous 
within at the upper end, the 5 teeth 
nearly equal, subulate, the sinuses 
thickened; corolla scarlet, pubescent 
without, 1 to 1% in. long, the tube 
narrowly funnelform, the lips 21/> 
lines long, the lobes of the lower 
linear, obtusish; stamens much ex- 
serted, the lower pair the longer, fila¬ 
ments sometimes sparsely pubescent. 
—Montane, 1000 to 4500 ft.: Mon¬ 
terey Co. to San Diego Co.; s. to L. 
Cal. May-Aug. Var. longiloba 

Abrams. Corolla yellowush, the tube 
more slender, the lips 3% or 4 lines 
long.—San Jacinto River and Moun¬ 
tains. Var. pinetorum Hall. Stems 2 
to 4 in. long; herbage ashy-pubescent; 
leaves 2 to 4 lines long, tending to 

be crowded; corolla pale yellow to almost white, conspicuously pubescent; 
stamens not exserted beyond the corolla-lobes.—Mt. San Jacinto, 6000 to 
8000 ft. 

2. M. nana Gray. Stems from creeping rootstocks, woody at base, simple 
or somewhat branched, 4 to 10 in. high; corolla rose-tinged, white or yel¬ 
lowish, slender, % to 1% in. long, the lobes 3 lines long, the tube little ex¬ 
ceeding the calyx; stamens little exserted.—Mts. of San Diego Co., 4000 to 
8000 ft. June-Aug. Var. texuiflora Abrams. About 3 in. high; leaves oblong 
or rotund, 2 to 4 lines long; flowers white or yellowish.—San Jacinto Mts. 
Var. arida Abrams. Two to 3 in. high, densely branching from a woody base; 
leaves 2 to 4 lines long, much curled; bracts white, sometimes purplish-tinged. 
—Santa Rosa Mts. 

3. M. cinerea Abrams. Dwarfish plant, the stems from a branching root- 
crown, 1 to 4 in. long, very leafy; leaves ovate, sparingly or obscurely 
serrate, 2 to 4 lines long, subsessile; heads 6 to 7 lines broad; corolla-tube 
not exserted.—San Antonio Mts., 7000 to 9000 ft. 

826. Monardella macrantha Gray; a, habit x 
V2 ; b, calyx x 1. 
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4. M. villosa Benth. Coyote Mint. 

Fig. 827. Stems several from the base, 
mostly simple, tough or somewhat 
suffrutescent at base, % to IY2 ft. high; 
herbage pubescent or tomentose; resin 
dots more or less conspicuous on lower 
surfaces of leaves and bracts, or none; 
leaves round-ovate to lanceolate-ovate, 
commonly more or less serrate, glabrate 
or pubescent, veins conspicuous, % to 
1 in. long; petioles 2 to 3 lines long; 
bracts ovate to lanceolate, foliaceous, 
pinnately veined; calyx 4 lines long, 
pubescent or hirsute-pubescent, the 
teeth and upper end of tube hairy 
within; corolla pubescent within and 
without, the tube exceeding the calyx, 
the limb more than half as long; sta¬ 
mens exserted, or about equaling the 
linear lobes of the corolla; filaments 
glabrous or sparsely hairy; flowers 
purple to pink or dull white. — Dry 
rocky hills, 300 to 2000 ft.: Coast Ranges 
from San Luis Obispo Co. to Siskiyou 
Co., thence se. in the Sierra Nevada to 

Amador Co. In typical form near the 827. Monardella villosa Benth.; a, fl. stem 

sea, Monterey Co. to San Francisco, but x 1; b, fl. x iy2 ; c, calyx x 1V2. 

varying greatly in pubescence, foliage 
and general aspect. Yar. interior Jepson. Leaves coarsely few-toothed, the 
teeth sometimes salient; heads large.—Yaca Mts. Yar. leptosiphon Torr. 
Large-flowered, cinereous, with a finer pubescence; leaves nearly entire, 
ovate to ovate-oblong.—Mt. Tamalpais. Var. toment6sa Jepson n. comb. 
Stems and lower surface of leaves (especially the upper) and bracts, 
also the calyx, covered with gray tomentum; bracts foliaceous; heads ter¬ 
minal or sometimes smaller ones in the upper axils.—Dry flats or hill slopes: 
Mt. Hamilton; Mt. Tamalpais; Napa Range; Mendocino Co. (M. tomentosa 
Eastw.) Var. franciscana Epling. Stems reclining or diffuse, more 
or less woolly-pubescent; leaves broadly ovate, serrate to entire, pubescent 
above, especially the upper ones, woolly-pubescent below, Y2 to 1% in. long; 
heads densely flowered.—Coast from Pt. Reyes to San Luis Obispo. June- 
July. (M. franciscana Elmer.) Var. sheltonii Jepson n. comb. Leaves 
oblong or ovate to lanceolate; bracts mostly foliaceous; corolla nearly gla¬ 
brous within, the lobes of the lower lip much more than Y> the length of 
the tube, the upper lip cleft for more than Y2 its length.—Montane, 3000 to 
5000 ft.: Sierra Nevada from Mariposa Co. to Shasta Co., thence s. to Hum¬ 
boldt and Lake Cos. (M. sheltonii Torr.) 

5. M. lanata Abrams. Stems branched, about 1 ft. high; herbage lanate 
below the inflorescence; leaves oblong to oblanceolate, obtuse, entire, revo¬ 
lute, *4 to 1 in. long, petioled, the veins inconspicuous; bracts 4 lines long, 
densely pubescent, villous-ciliate; calyx 3% lines long, slightly villous above 
within; corolla pubescent, the tube equaling the calyx, the limb more than 
Y2 as long; stamens exserted, the filaments pubescent.—Mts. of s. San Diego 
Co. 

6. M. viridis Jepson. Stems diffuse, 1 to 3 ft. long, woody at base; leaves 
rhomboidal to oblong-obtusish, somewhat revolute, narrowed at base to a 
slender petiole, the whole % to 1% in. long, bright green on the upper face, 
white-lanate on the lower, both faces conspicuously punctate with large 
dots; heads subglobose, 1 to 1% in. broad, on long and almost naked pe¬ 
duncles; bracts thick, little differentiated from the leaves, deflexed; calyx 
glandular-dotted, the teeth somewhat hirsute; flowers lavender.—Dry foot¬ 
hills: Napa Range and n. to Lake Co. (M. ledifolia Greene.) 
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7. M. hypoleuca Gray. Stems simple or somewhat branched, reddish- 
brown, pubescent, 1 to 2 ft. high; leaves ovate-lanceolate, revolute, entire, 
obtuse, V2 to lYz in. long, petioled, the lower surface densely white-tomentose, 
the upper green and glabrous, veins prominent,* inflorescence a dense rounded 
head; bracts ovate, obtuse, pubescent, villous-ciliate, purplish, punctate below 
with resin dots, % in. long, longer than the calyx; heads 1 in. broad; calyx 
3 lines long, villous without, glabrous within; corolla pubescent without, the 
tube equaling the calyx-tube, the limb more than % as long; filaments ex- 
serted, very sparsely hairy.—Mts. along the coast from Santa Barbara Co. 
to San Diego Co. Yar. saxIcola Jepson n. comb. Stems % to 1 ft. high, 
stiffly branching from near the base, covered with a retrorse pubescence; 
leaves smaller, less strongly revolute, the lower surface densely puberulent; 
heads smaller, the bracts mostly shorter than the calyx.—San Antonio Mts. 
(M. saxicola Jtn.) 

8. M. viminea Greene. Tall, at least 2 ft. high, the lower part of the stems 
woody; herbage puberulent; leaves linear-lanceolate, obtuse, distant, 1 to 2 
in. long, the uppermost subtending the head and much longer than the bracts; 
bracts 7 lines long, ovate, acute to somewhat acuminate, pubescent, resinous- 
dotted, rather sparingly ciliate; calyx pubescent, resinous-dotted.—Mts. of 
San Diego Co. 

9. M. linoides Gray. Stems in rather dense clusters, 8 to 12 in. high, 
from a woody base; herbage pale gray-green, evenly clothed with a very 
fine pubescence; leaves linear to narrowly oblong, obtuse, entire, 6 to 10 
lines long, the upper sessile, the lower petioled; bracts varying greatly in 
size in a single head, broadly ovate to oblong-ovate, acute or obtuse, mem¬ 
branous, pale or pinldsh-tinged, pinnately veined, ciliate, glandular; calyx 
3% lines long, pubescent, with few resinous dots, the teeth short, subulate, 
pubescent or somewhat villous without and within; corolla-tube pubescent 
within and without, the upper lip cleft nearly to base.—Montane, 5000 to 
7000 ft., San Jacinto Mts. s. to San Diego Co. June-July. Yar. stMcta Parish. 
Branching from base with many short leafy sterile branchlets; herbage pale 
green, pubescent; leaves entire or remotely denticulate, linear-lanceolate, 
those on the main branches 6 to 10 lines long, those on the sterile branchlets 
much shorter; heads solitary, terminal or sometimes racemose; bracts ovate 
to lanceolate, acute or acuminate, often purplish-tinged; calyx pubescent, 
often somewhat hispid; corolla-tube strongly exserted, more or less hairy 
within; filaments more or less hairy toward base.—San Gabriel Mts.; San 
Bernardino Mts.; Providence Mts. Yar. anemonoides Jepson n. comb. Stems 
thickly leafy below, above almost scape-like, the long-peduncled heads with 
somewhat enveloping petaloid bracts, thus giving the aspect of some 1- 
flowered species of Anemone.—Argus Mts.; Greenhorn Mts.; Mt. Pinos. (M. 
anemonoides Greene.) Yar. pAlmeri Jepson n. comb. Bracts obtuse; calyx- 
teeth linear-lanceolate.—Santa Lucia Mts. (M. palmeri Gray.) 

10. M. oddratissima Benth. Stems several from the base, commonly simple, 
6 to 12 in. high; herbage often pale, glabrous or finely pubescent; leaves 
narrowly ovate to lanceolate, entire, punctate with dark dots, the veins often 
obscure, % to 1% in. long, petiolate; bracts ovate to lanceolate or often 
attenuate above, membranous, pinkish or purplish-tinged, pubescent, resinous- 
dotted, 3 to 6 lines long, the lower often somewhat foliaceous, ciliate towards 
base, the upper membranous; calyx 3^4 to 4% lines long, more or less 
pubescent, the acute teeth white-hirsute without and within; corolla more 
or less pubescent below limb without and within, the expanded upper end 
of tube exserted from calyx, the lower lip 2 lines long, slightly exceeding the 
upper, about % the length of the tube, upper lip cleft for about % its length; 
stamens commonly slightly hairy at base, the longer pair exceeding the 
corolla-lobes.—Montane, 2300 to 9000 ft., from Tulare Co. to Siskiyou Co., 
thence s. to Humboldt Co.; n. to Wash., e. to Utah. June-Aug. Var. ovAta 

Jepson n. comb. Bracts thin and somewhat fenestrate, the subscarious por¬ 
tion purplish.—Siskiyou Co. (M. ovata Greene.) Yar. neglecta Jepson n. 
comb. Stem 2 to 8 in. high, glabrous or puberulent; leaves ovate, somewdiat 
serrate, purplish, glabrous, 3 to 10 lines long; bracts and calyx purplish, 
nearly glabrous, the former ciliate, the latter with teeth hispidulous; corolla 
purple.—Tiburon hills, Marin Co. (M. neglecta Greene.) 
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11. M. australis Abrams. Stems decumbent, from a woody base, 2 to 5 in. 
high; herbage pubescent to hirsute, glandular; leaves 3 to 7 lines long, oblong 
to ovate, obtuse, entire or sparingly toothed; bracts 3 to 6 lines long, ovate, 
acute to broadly acuminate, glandular, ciliate, the lower somewhat foliaceous, 
the upper petaloid, greenish or purplish; calyx pubescent or hispid with 
spreading hairs, glandular, often purplish; corolla-tube exserted, the upper 
lip cleft about half way to base.—San Jacinto Mts., 9200 ft. July. 

12. M. crispa Elmer. Stems about 1 ft. high, much branched from a 
woody base, tomentulose or the young parts white-tomentulose; leaves oblan- 
ceolate, obtuse, undulate, pubescent, punctate below, % to 1 in. long, petio- 
late; heads mostly solitary, compact, subglobose; bracts ovate, acute or 
obtuse, membranous; calyx villous-pubescent; corolla purple, the tube but 
little exserted.—Coast of Santa Barbara Co. at Surf. May. 

13. M. undulata Benth. Stems erect, simple or loosely branched, 5 to 15 
in. high, reddish-brown; herbage puberulent or often somewhat hispid; 
leaves thickish, oblong-oblanceolate or linear, obtuse, narrowed at base, 
undulate-margined, % to 1% in. 
long; heads 1% to 2 in. broad; 
bracts broadly ovate or almost round, 
thin and somewhat scarious, whitish 
or pinkish, obtuse or acute, without 
cross veinlets between the conspicu¬ 
ous parallel nerves; calyx-teeth 
triangular, or somewhat oblong, not 
cuspidate; corolla rose-purple.—Hills 
near the sea: Pt. Reyes; San Fran¬ 
cisco; s. to S. Cal. June. 

14. M. laneeolata Gray. Mustang 

Mint. Fig. 828. Stem % to 2y2 ft. 
high, simple or branched, glabrous 
below, puberulent above; leaves 
oblong-lanceolate to lanceolate, ob¬ 
tuse, entire, % to 2 in. long; bracts 
ovate to ovate-lanceolate, acute, 
glandular, minutely ciliate, the 
lower foliaceous, the upper often 
purplish; calyx pubescent, the acute 
teeth ciliate; corolla rose-purple, its 
lobes long and narrow.—Hill slopes 
or valleys, 1500 to 4000 (or to 6000) 
ft.: Sierra Nevada foothills from 
Shasta Co. to Mariposa Co.; Mon¬ 
terey Co. to the San Bernardino and 
San Jacinto mountains and San 
Diego Co. Var. microcephala Gray. 
Much branched; heads much smaller; 
bracts not over % in. long. — San 
Diego Co. Yar. sanguInea Jepson n. 
comb. More freely and divaricately branching; leaves more often elliptic- 
lanceolate; corolla well exserted, dark red-purple.—Montane, 5000 to 6000 ft.: 
Cuyamaca Mts.; San Jacinto Mts.; s. Sierra Nevada in Tulare Co. (Madro- 
nella sanguinea Greene.) Var. glanduMfera Jtn. Upper parts of the stems, 
also the leaves and bracts, covered with stalked glands; corolla dark red- 
purple, the tube and throat glandular.—Browns Flats, San Antonio Mts. 

15. M. prlnglei Gray. Stem simple or branched from the base, 10 to 12 in. 
high; herbage finely pubescent, sometimes glandular above; leaves oblong 
to broadly lanceolate, entire or remotely toothed, % to 1 in. long, tapering 
to a petiole; heads small, very compact, terminating the main stem and 
branches; bracts broadly ovate, abruptly acuminate, purple-tipped, strongly 
veined, without cross-veinlets, pubescent, ciliate, 4% lines long; calyx pubes¬ 
cent, the teeth strongly hairy within; corolla-tube exserted.—Sandy soil, 
San Bernardino Valley. 

828. Monardella laneeolata Gray; a, habit 
x %; b, bract of involucre x IV2 ] 

c, fl. x IV2. 



884 LABIATAE 

M. elmeri Abrams. Puberulent; leaves lanceolate to narrowly ovate; 
calyx-teeth narrowly triangular-subulate, herbaceous or tinged with rose- 
purple (ex char.).—Acton, Los Angeles Co. 

16. M. candicans Benth. Stem simple below, somewhat branched above, 
5 to 13 in. high; herbage puberulent; leaves lanceolate to oblong, obtuse, 
puberulent, % to 114 in. long, tapering to a slender petiole; bracts ovate, 
acute or obtuse, pubescent, greenish with white tips and margins, the 
parallel nerves with cross veinlets between; calyx-teeth more or less villous, 
the tips white.—Foothills, 500 to 2500 ft.: Sierra Nevada from Kern Co. to 
Eldorado Co. May-June. Var. exilis Gray. Bracts often purplish, the apex 

acuminate, this and the margins white.—Sandy flats, deserts or arid mts., 
2500 to 4000 ft.: Mohave Desert and bordering mountain slopes; s. Sierra 
Nevada in Kern Co. 

17. M. leucocephala Gray, Stems branching, 6 to 7 in. high; herbage 
pubescent; leaves oblong- to ovate-lanceolate, 6 to 8 lines long, petiolate; 
heads many, small, terminal or axillary; bracts ovate to orbicular, acuminate, 

thin, white-scarious, the nerves pubes¬ 
cent; tips of calyx-teeth white, subu¬ 
late, recurved, hispid.—Sandy soil, 
Merced plains. June. 

18. M. douglasii Benth. Fig. 829. 
Stems loosely branched, 4 to 12 in. 
high; herbage below bracts pubescent, 
often hispidulous; leaves narrowly 
oblong or lanceolate, short-petioled, % 
to 1Y2 in. long, the upper somewhat 
resinous-dotted; heads on terminal or 
axillary peduncles; bracts ovate and 
ovate-lanceolate, cuspidate, resinous- 
dotted, with strong pinnate ribs con¬ 
fluent along the margin, the spaces 
between them silvery-scarious; calyx 
sparingly hirsute-pubescent, the teeth 
hirsute within; corolla deep purple, the 
tube little exserted beyond the cuspi¬ 
date triangular-lanceolate calyx-teeth; 
lobes of upper lip ending in a cup-like 
gland.—Hill slopes, 1500 to 2500 ft.: 
Mt. Diablo, Mt. Hamilton and Pacheco 
Peak ranges from Contra Costa Co. to 
San Benito Co.; e. slope Santa Cruz 
Mts. It is remarkable for its fenes¬ 
trate bracts. Var. parryi Jepson n. var. 
Stouter, about 6 in. high; bracts pur- 

829. Monardella douglasii Benth.; a, habit plish, strongly hirsute-ciliate, broader, 
x. y3; b, bract of involucre x iy2 ; c, fl. x w^h ]arger fenestrae. ■—Chico, Butte 

1/2, a, giana x ix. Co c parry; type). 

19. M. brewer! Gray. Stem 6 in. high; herbage finely scabrous-pubescent; 
leaves oblong or narrowly ovate, short-petioled, the lower over 1 in. long; 
bracts broadly ovate, abruptly acuminate-cuspidate, whitish-scarious, the 
outer pinnately 7 to 9-ribbed, the inner with the ribs parallel and converging 
to the point; calyx-teeth triangular-lanceolate, not cuspidate; corolla rose- 
color or rose-violet, the tube much surpassing the calyx.—Corral Hollow 
(inner South Coast Range). 

22. LYCOPUS L. Water Horehound 

Perennial herbs similar to Mentha, but bitter and much less aromatic. 
Flowers small, white or whitish, in sessile capitate glomerules, apparently 
whorled, the upper axils flowerless. Calyx campanulate, 4 or 5-toothed 
(naked in the throat). Upper lobe of corolla entire. Fertile stamens 2, the 
upper pair without anthers, the tips of the filaments in ours thickened. Nut- 
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lets with thickened margins. (Greek lukos, wolf, and pous, foot, perhaps on 
account of the shape of the leaves in the original species.) 

Stems from creeping rootstocks, not bearing stolons; leaves petioled, irregularly and in- 
cisely toothed.1. L. americanus. 

Stems from a root-crown, perennial by stolons; leaves sessile, regularly serrate. 
2. L. lucidus. 

1. L. americanus Muhl. Fig. 830. Stem erect, branching above, 2 to 3 ft. 
high, very acutely 4-angled, from 
creeping rootstocks, not bearing sto¬ 
lons; herbage nearly glabrous; leaves 
broadly or narrowly lanceolate, in- 
cisely toothed or laciniate-pinnatifid, 
1 to 2 in. long, narrowed at base into 
a slender petiole; calyx-teeth acute; 
corolla-tube filled with horizontally 
spreading hairs which close the tube 
as with a fine mesh; rudiments of 
sterile stamens conspicuous; inner 
angle of nutlet granulose at apex.— 
San Bernardino Valley; lower Sacra¬ 
mento Biver; San Francisco; n. to 
B. C., e. to the Atlantic. Sept.-Get. 
(L. lacerus Greene.) 

2. L. lucidus Turcz. Stems stoutish, 
not so sharply angled as in no. 1, at 
base producing stolons; leaves broadly 
or narrowly oblong, coarsely and in- 
cisely toothed, sessile, the lower 3 in. 
long and % in. wide, the upper re¬ 
duced; calyx-teeth attenuate-subulate. 
—Salt marshes and river bottoms: San 
Bernardino Valley; Los Angeles; San 
Francisco; Benicia; Suisun; n. to 
Wash.; ne. Asia. Aug. 

23. MENTHA L. Mint 

Very odorous perennial herbs, mostly x V2 ; b, fl. x 2V2 ; c, fruit and calyx x 10; 
with slender creeping rootstocks, nutlet> dorsal view x^14^ e, nutlet, ventral 

usually tomentose or hairy and with 
rather small flowers in whorls, which are either remote or spicate or capitate. 
Calyx campanulate or short-tubular, commonly 5-toothed, nearly regular, or 
2-lipped. Corolla with a short tube; upper lip emarginate or entire, scarcely 
or not at all larger than the lobes of the lower lip. Stamens 4, erect and 
nearly equal. Nutlets smooth. (Ancient Greek name.) 

Flower-whorls in the leaf axils, distinct. 
Herbage commonly light green; branches leafy to the ends; calyx-teeth similar and 

equal or nearly so.1. M. arvensis. 
Herbage somewhat grayish; leaves toward the end of the branches reduced and incon¬ 

spicuous; calyx-teeth dissimilar, the 2 lower lanceolate-subulate. 
2. M. pulegium. 

Flower-whorls in terminal spikes or some in the upper leaf axils. 
Leaves petioled; spikes thick, dense or little interrupted.3. M. piperita. 
Leaves sessile or nearly so; spikes slim, mostly interrupted.4. M. spicata. 

1. M. arvensis L. Tule-Mint. Fig. 831. Stems simple or much branched, 
1 % to 4 ft. long, developing suckers at base; herbage tomentose-pubescent 
or hoary to greenish and almost glabrous; leaves ovate to oblong-lanceolate, 
sharply serrate, 1 to 2% in. long, tapering at base into a short petiole; 
whorls of flowers often shorter than the petioles; calyx pubescent, its teeth 
% to % as long as the tube; stamens well exserted.—Common in marshes and 
meadows of valleys and mts.: e. to the Atlantic. Aug.-Sept. Cymes some¬ 
times raised out of the axils on peduncles. (M. canadensis Fl. W. Mid. Cal.) 

2. M. pulegium L. Pennyroyal. Stems 1 to 2 ft. long, erect or prostrate 
and rooting at the joints; herbage pubescent with short white hairs; leaves 
elliptic- to oblong-ovate, serrate or entire, % to 1 in. long, petioled; whorls 



886 SOLANACEAE 

dense, the leaves smaller or incon¬ 
spicuous towards the ends of the 
branches; 3 upper calyx-teeth trian¬ 
gular, acute, the 2 lower lanceolate- 
subulate, ciliate-bristly. — Nat. from 
Eur.: Sonoma Co.; Marin Co.; islands 
of the lower San Joaquin. 

3. M. piperita L. Peppermint. Stem 
erect, commonly strict and unbranched 
below the terminal inflorescence; her¬ 
bage glabrous; leaves ovate-oblong to 
oblong-lanceolate, acute, sparsely and 
sharply serrate, distinctly petioled; 
spikes dense, scarcely interrupted; 
calyx resinous-glandular, the lower 
teeth subulate, the upper ones trian¬ 
gular-acute; corolla white with a pink 
tinge or purple; lobes of lower lip 
spreading, similar to the upper lip.—- 
Nat. from Eur., along streamlets in 
low fields: Berkeley; Haywards; Alva¬ 
rado. Sept. 

M. citrata Ehrh. Bergamot Mint. 
Stems producing leafy stolons at base; 
herbage glabrous; lower leaves 

831. Mentha arvensis L.; a, fl. branchlet x broadly ovate, truncatish at base; 
V2 ) b, fl. x 2Y2 ; c, nutlets x lYz. calyx and corolla glabrous; corolla 

purple.—Adv. from Eur.: Mecca; San Bernardino; Eresno. 

4. M. spicata L. Spearmint. Similar to no. 3; leaves sessile or subsessile; 
flower-whorls crowded; spikes very narrow, leafless, commonly interrupted; 
calyx campanulate, its teeth subulate, nearly as long as tube.—Nat. from 
Eur., rather common in wet places: Berkeley; Napa Valley; Lake Co. 

M. rotundif6lia Huds. Apple Mint. Stems producing leafy stolons; her¬ 

bage woolly-pubescent, the leaves often white beneath; leaves broadly ovate 
or orbicular, serrate, subcordate at base, channeled on the upper side opposite 
the veins; calyx and corolla puberulent; corolla white.—Adv. from Eur.: 
San Bernardino Valley; Los Angeles River. 

SOLANACEAE. Nightshade Family 

Herbs or shrubs with alternate leaves. Flowers complete and regular. 
Peduncles terminal or axillary, bearing an umbel, cyme or panicle, or a soli¬ 
tary flower. Calyx 5-cleft or toothed, usually persistent. Corolla 5-lobed, the 
lobes valvate or imbricate and mostly plicate in the bud. Stamens 5, inserted 
on the corolla and alternate with its divisions. Ovary superior, 2-celled; 
style 1; stigma entire or sometimes 2-lobed. Fruit a berry or capsule.— 
Datura has a falsely 4-celled capsule. Petunia has the upper leaves opposite. 
(A family distinguished on the whole by its poisonous or acrid properties; 
includes such cultivated plants as Chilies, Cayenne Pepper, Tomato, Potato, 
Ground Cherry, Bitter-sweet, Belladonna, and Petunia.) 

Fruit a capsule; corolla tubular or funnelform. 
Flowers solitary in the axils; herbs. 

Corolla very large; capsule spiny, falsely 4-celled.1. Datura. 
Corolla very small; capsule smooth, 2-celled.2. Petunia. 

Flowers in a terminal panicle; capsule 2-celled, smooth.3. Nicotiana. 
Fruit a berry. 

Corolla funnelform; spiny shrubs.4. LvoiUM. 
Corolla rotate; herbs, or some species woody at base. 

Anthers connivent, longer than the filaments; calyx remaining small. 5. Solanum. 
Anthers not connivent, mostly shorter than the filaments. 

Calyx herbaceous, not inflated, closely investing the berry. 
6. Chamaesaracha. 

Calyx in fruit becoming large and bladdery, and loosely enclosing the berry. . 
7. Physalis. 
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1. DATURA L. Thorn-Apple 

Coarse rank-smelling kerbs. Leaves large, ovate, mostly sinuate-dentate, 
petioled. Flowers large, solitary on short peduncles in the forks of the 
branching stem. Calyx tubular, 5-toothed, in our species at length cutting 
through near the base, the lower part persisting as a collar or rim beneath 
the capsule. Corolla funnelform with ample limb, convolute-plicate in the 
bud. Stamens included; hlaments long. Stigma bilamellate. Capsule prickly 
or spiny, 4-valved from the top or the valves indefinite. The placentae project 
from the axis into the middle of the cells and connect with the walls by a 
partition imperfect at the top and thus form a falsely 4-celled ovary and 
capsule. (The Hindoo name, dhatura.) 
Calyx not prismatic; corolla large (6 to 8 in. long), its limb 3 to 6 in. wide; capsule nod¬ 

ding on the short recurved pedicel, bursting irregularly, the calyx-rim rotate; 
seeds light-colored, flat, smoothish, with a cord-like margin; perennial. 

1. D. meteloides. 
Calyx prismatic; corolla small (2 to 4 in. long), its limb 2 in. wide or less; capsule defi¬ 

nitely 4-valved, the calyx-rim reflexed; seeds dark-colored, finely rugose and 
roughly pitted; annual. 

Capsule nodding, globose, pubescent as also the stout prickles.2. Z>. discolor. 
Capsule erect, glabrous. 

Corolla purplish or bluish; prickles subequal.3. D. tatula. 
Corolla white; prickles very unequal.4. D. stramonium. 

1. D. meteloides DC. Tolguacha. Fig. 832. Erect branching plant 2 to 3 
ft. high; herbage grayish; calyx with 5 lanceolate teeth; corolla white, tinged 
with violet, its limb 3 to 6 in. 
wide, provided with 5 slender 
teeth % to % in. long; anthers 
white, 6 lines long; capsule glo¬ 
bose, 1 in. long, densely prickly, 
indefinitely valved or bursting u 
irregularly; prickles short, 1% to u 
2y2 lines long, dilated and pubes¬ 
cent at base. — Sandy valley 
lands, 20 to 4000 ft.: Sacramento 
and San Joaquin valleys to 
coastal S. Cal.; Inyo Co. to Colo¬ 
rado Desert; e. to Tex., s. to Mex. 
July-Sept. 

2. D. discolor Bernh. Plants 
low, 1 to l1/^ ft. high, more or 
less grayish-pubescent; leaves 
round-ovate, sinuately or la- 
ciniately few-toothed, 2 to 4 in. 
long; corolla white with indigo 
flush in throat, the limb with 5 

slender subulate teeth; anthers 
white; capsule nodding.—Colo¬ 
rado Desert; e. to Ariz.; Mex. 

3. D. tatula L. Purple Thorn- 

Apple. Plants 1 to 2 ft. high; 
stems purplish; corolla purplish; anthers purple, 2 lines long; capsule ovoid, 
with many very stout subequal prickles.—Nat. from trop. Am.; infrequent 
but widely distributed in the state. 

832. Datura meteloides DC.; 
b, fr. x %. 

a, fl. branchlet; 

4. D. stramonium L. Stramonium. Similar to the preceding, but the stems 
greenish and the flowers white; capsule with few prickles, the lower much 
shorter than the very stout upper ones which are % in. long.—Introduced 
from trop. America and widely distributed in the state but infrequent. Also 
called Jamestown Weed and Jimson Weed. 

2. PETUNIA Juss. 

Viscid herbs with small entire leaves, the upper disposed to be opposite. 
Flowers solitary in the axils. Calyx deeply 5-parted. Corolla funnelform. 
Stamens 5, conspicuously unequal, 2 long, 2 shorter and a fifth still shorter, 
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all inserted low in the corolla-tube. Hypogynous disk fleshy. Capsule ovoid, 
its valves elongating and separating from the partition. (Petun, an Indian 
name of tobacco.) 

1. P. parviflora Juss. Diffusely branched from the base, the stems 4 to 13 
in. long, prostrate; leaves oblong-oblanceolate, 4 to 7 lines long; calyx-lobes 
linear; corolla purplish-red or purplish-blue, 2^ to 3 lines long, the lobes 
apiculate, the upper side with a white circular distended spot; fruiting calyx 
twice as long as the capsule; seeds reticulated.—Dried beds of pools and 
sandy stream bottoms: Santa Clara and Sacramento Cos. to Orange Co., 
thence to the Colorado River; e. to Tex. and Fla.; trop. Am. 

3. NICOTIANA L. Tobacco 
Heavy-scented usually viscid-pubescent herbs (except one) with entire 

leaves. Flowers in panicles or racemes. Calyx persistent, more or less invest¬ 
ing the fruit, 5-toothed or -lobed. Corolla funnelform or salverform. Fila¬ 
ments filiform, mostly included. Ovary 2-celled, with large and thick placen¬ 
tae. Fruit a smooth 2-celled capsule, septicidal, and the valves promptly 
2-cleft at apex, thus seeming as if 4-valved. Seeds small, numerous. (Jean 
Nicot, French diplomat and author of the most ancient dictionary in the 
French language, but more celebrated as having introduced tobacco into 
France from Portugal.) 
Herbage glaucous; shrub; flowers yellow.1. N. glauca. 
Herbage viscid; annual herbs; flowers white to greenish. 

Leaves auricled at the sessile base; flowers open during the day. . .2. N. trigonophylla. 
Leaves petioled or sessile, rarely auricled; flowers open at night. 

Corolla-limb 3 to 5 lines broad. 
Calyx-lobes very unequal, the longer once to twice the length of the tube; 

leaves petioled or sessile.3. N. clevelandii. 
Calyx-lobes subequal, shorter than the tube; leaves petioled. .4. N. attenuata. 

Corolla-limb % to 1 in. broad; leaves tapering into a petiole or sessile. 
5. N. bigelovii. 

1. N. glauca Graham. Tree Tobacco. Soft-woody evergreen shrub 6 to 15 
ft. high, very slender and loosely branching, with glabrous and glaucous 
herbage; leaves ovate, on petioles 
panicles; calyx unequally 5-toothed 

833. Nicotiana attenuata Torr.; a, fl. 
branchlet x %; b, leaf x 14 ; c, corolla 

spread open x 1. 

ibout half as long; flowers in terminal 
5 to 6 lines long; corolla 1% in. long, 

its tube dilated above summit of the 
calyx, the stamens inserted at this point; 
throat of corolla constricted just below 
the short shallowly 5 (occasionally 4)- 
lobed limb; capsule oblong, % in. long. 
—Nat. from S. Am.: waste places about 
interior towns and along flood-beds of 
interior streams. 

2. N. trigonophylla Dunal. Slender, 
1 to 3 ft. high; leaves broadly oblong to 
ovate, acute, sessile and auricled, 2 to 5 
in. long, the lower ones attenuate at 
base into a shortly winged petiole; flow¬ 
ers in nearly naked racemes; calyx cleft 
nearly half way into lanceolate lobes, 
about half as long as the corolla; corolla 
cream-white, 8 lines long, its limb 3% 
to 5 lines broad; filaments hairy at very 
base, inserted at middle of the tube.— 
Desert washes: Inyo Co.; Mohave and 
Colorado deserts; e. to Tex., s. to Mex. 

3. N. clevelandii Gray. Habit and 
leaves of N. bigelovii; corolla 5 to 9 
lines long, its limb 4 to 6 lines broad; 
filaments equally inserted low on the 
corolla-tube, glabrous or slightly puberu- 
lent towards the base. — Summer-dry 
stream-beds, 100 to 1500 ft.: coastal S. 
Cal., n. to Santa Barbara, e. to Colorado 
Desert. 
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4. N. attenuata Torr. Coyote 
Tobacco. Fig. 833. Stem branching, 2 
to 4 ft. high; herbage glandular-pubes¬ 
cent, ill-smelling; lower leaves broadly 
ovate, the upper varying to narrowly 
lanceolate, all petioled; flowers many, 
racemosely or paniculately disposed 
along the branches, vespertine; calyx- 
teeth lanceolate to subulate, % to as 
long as the tube; corolla-tube 1 to 1% 
in. long, with narrow limb 3 to 5 lines 
broad; filaments equally or only 
slightly unequally inserted low in the 
tube, pubescent below the middle; cap¬ 
sule longer or commonly shorter than 
the calyx.—Dry stream-beds and sandy 
flats or valley floors, 100 to 4000 ft., 
common throughout Cal., especially 
towards the interior; e. to Utah and 
Tex. July-Sept. 

5. N. bigelovii Wats. Indian 
Tobacco. Fig. 834. Stem commonly 
branching, iy2 to 2 ft. high; herbage 
with glandular indument, very ill¬ 
smelling; basal leaves oblong-ovate, 
acute, petioled, the cauline similar or 
lanceolate, sessile or tapering to a 
shortly winged petiole, or the lower 
distinctly petioled; flowers fewer than 
in 1ST. attenuata, mostly scattered racemosely along the branches; calyx with 
slender teeth as long as the tube; corolla-tube 1% in. long, the limb 1 in. 
wide; filaments unequally inserted high in the tube, glabrous; capsule obtuse, 
shorter than the calyx.—Flood-plains of rivers and open floors throughout the 
valleys and foothills; e. to Nev. and Ariz. This and N. attenuata were used 
by the Indians as a smoking tobacco; some of the tribes certainly cultivated 
these plants—their only strictly agricultural practice. 

4. LYCIUM L. Desert Thorn 

Shrubs, ours rough-spiny. Leaves small, entire, usually narrow, commonly 
with smaller ones fascicled in the axils. Flowers white, pale violet or 
lavender, pediceled, solitary or fascicled in the axils or terminal. Calyx 5 
(or 4)-toothed or -lobed, persistent beneath the globular or oblong berry. 
Corolla funnelform, with 5 (or 4) lobes. Stamens 5 (or 4). (The country 
Lycia, in Asia Minor.) 

Ovary and fruit without sutures; corolla glabrous (or glabrous with a hairy margin in 
no. 4) ; stamens exserted or nearly so; filaments hairy or pubescent at base, in¬ 
serted low on the corolla-tube. 

Corolla large, trumpet-shaped, its limb nearly as broad as the tube is long; calyx-lobes 
shorter than the tube; berry dull white or purplish.1. L. pallidum. 

Corolla smaller, tubular-funnelform; berry red. 
Leaves thick and fleshy, that is, pear-shaped but a little flattened. 

Corolla-tube little or not at all exceeding the calyx; calyx-teeth 14 to 14 
length of the tube.2. L. calif or nicum. 

Corolla-tube 2 to 3 times length of the calyx; calyx-teeth 14 length of the 
tube.3. L. andersonii. 

Leaves plane, not bulbous or pear-shaped; corolla-tube 114 to 3 times length of 
the calyx. 

Calyx-lobes 14 to 14 as long as the tube. 
Corolla 3 to 3 14 times as long as the calyx, its lobes with a tomentulose 

margin; herbage mostly glabrous.4. L. torreyi. 
Corolla 114 to 2 times as long as the calyx, wholly glabrous; herbage 

puberulent.5. L. fremontii. 
Calyx-lobes equaling or exceeding the tube.6. L. richii. 

Ovary and fruit with a horizontal suhire on each side just above the middle; corolla 
puberulent, the sides of its lobes revolute; stamens included or almost wholly 
included in the tube; filaments inserted high in corolla-throat, their free portion 
glabrous.7. L. cooperi. 
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1. L. pallidum Miers. Tomatilla. 

Rabbit Thorn. Fig. 835. Densely 
branched excessively thorny shrub, 1% 
to 3 ft. high and as broad, the branch- 
lets flexuous; herbage glabrous; leaves 
slightly glaucous, oblanceolate, Yi to 
1 in. long (the lower leaves of young 
plants spatulate-obovate, 1 to 21/2 in. 
long); flowers pendulous from the 
under side of the spreading branches; 
calyx less than half the length of the 
corolla, its lobes oblong, spreading, 
equaling or exceeding the calyx-tube; 
corolla narrowly bell-shaped, pure 
white to lavender, fading to pale yel¬ 
low, 7 to 9 lines long, its limb 7 to 9 
lines broad; stamens exserted; berry 
slightly depressed-globose, purplish or 
greenish white, glaucous, 4 to 6 lines 
broad.—Dry stony hills, 2000 to 3000 
ft.: central Mohave Desert; e. to N. 
Mex. Mar.-Apr. 

2. L. californicum Nutt. Glabrous 
shrub; leaves fleshy, 1 to 3 lines long; 
flowers whitish, mostly 4-merous; 
calyx-teeth % to % length of tube; 
corolla 2 to 3 lines long, its limb nearly 

835. Lycium pallidum Miers.; a, fl. branch- as broad, its tube not exceeding the 
let x y2 ; b, leaf x y2 ; c, fl. x % ; calyx or only slightly.—Seacoast, Los 

d, berry x l. Angeles Co. to San Diego Co.; s. to 
L. Cal. The leaves are often much thickened and as large as a grain of wheat. 

3. L. andersonii Gray. Water Jacket. Fig. 836. Intricately branched 
scraggly shrub with needle-like spines, 1 to 3 or 5 ft. high, 
usually glabrous; leaves spatulate or linear-spatulate, at least 
those of the fascicles pear-shaped but a little flattened, that is 
very thick and watery, l1/^ to 3 or 6 lines long, on short almost 
filiform petioles *4 to % line long; flowers 1 or 2 in a place, 
either 4 or 5-merous on same branchlet; calyx very small, % 
to *4 length of corolla, its teeth almost minute; corolla white- 
lavender, aging buckskin-color, tubular-funnelform, glabrous 
(or the lobes very minutely ciliate), 4 to 6 lines long, the lower 

part of its tube about 
Vz line wide, the limb 836. L. ander- 

2 to 2% lines wide; Sfln“?i/y: 
stigma green; berry 
elliptic, IV2 to 2 lines long, red or 
at first chrome-yellow.—Dry stony 
hills, Mohave Desert, n. to Inyo 
Co.; e. to southern Nev. and Ariz. 
It is remarkable for its very small 
fleshy leaves, pear-shaped but a 
little flattened. 

4. Ii. torreyi Gray. Squaw 
Thorn. Fig. 837. Roughish but 
often sparingly thorny erect shrub 
4 to 8 ft. high; herbage mostly 
glabrous; leaves oblanceolate or 
oblong, mostly narrowed below to 
a short petiole-like base, % to 1*4 
in. long; flowers mostly 3 to 7 in a 

837. Lycium torreyi Gray; a, fr. brauchlet x 1; calyx-teeth minute, puber- 
b, fl. x iy2. ulent; corolla lavender-purple, 
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tubular-funnelform, 5 to 6 lines long; its rotately spreading lobes with a 
well-defined tomentulose margin; berry bright red, globose, 3 lines broad.— 
Along washes and dry stream-bottoms: Mohave Desert; e. to Tex. and Mex. 
Yar. wrightii Jepson n. comb. Very leafy-fasciculate, the leaves thin, plane, 
narrow-oblanceolate, % to 1 in. long.—Eiverside and San Diego Cos.; e. to 
Ariz. (L. andersonii var. wrightii Gray.) 

5. L. fremontii Gray. Shrub 2 to 4 ft. high; leaves spatulate, % to % in. 
long; herbage and calyx viscid-puberulent; calyx cylindric with short-trian¬ 
gular teeth; corolla pale violet, similar to L. torreyi, glabrous (or the lobes 
sometimes minutely ciliate); berry oblong to globose, 3% to 4 lines long.— 
Colorado Desert; e. to Ariz. 

6. L. richii Gray. Shrub 4 to 8 ft. high, the branches slender, pliable or 
some rigid and spinescent; herbage glabrous or minutely viscid-puberulent; 
leaves oblanceolate or spatulate, 2 to 6 lines long; calyx about half the 
length of the corolla, its lobes linear or lanceolate, acute, equaling or exceed¬ 
ing the tube; corolla funnelform, 4 to 5 lines long, its lobes about half the 
length of the tube; stamens a little exserted.—Santa Catalina Isl.; San Diego; 
s. to L. Cal. 

L. parIshii Gray. Similar to no. 6; herbage and calyx puberulent; calyx- 
lobes mostly ovatish and rather shorter than tube.—San Bernardino; Elsinore. 

7. L. cooperi Gray. Peach Thorn. Pig. 838. Thorny compact densely leafy 
shrub 2 to 4 (or 6) ft. high, the branches and 
branchlets set mostly at right angles; bark 
smooth, whitish, or commonly dark red, in age 
black; herbage minutely pubescent and more 
or less viscid; leaves oblanceolate or oblong, 
narrowed to a short petiole, % to 1 in. long; 
calyx cylindric or in fruit enlarged and bowl¬ 
shaped, rather densely glandular-hispidulose 
with short spreading hairs, its broad lobes % 
to as long as the tube; corolla greenish-white, 
funnelform, minutely and rather weakly 
puberulent, rarely quite glabrous, 5 to 6 lines 
long, about twice the length of the calyx, its 
lobes rotate, later recurving, the sides revolute 
in such a way as to give a horn-like effect to each lobe; ovary with a hori¬ 
zontal sutural depression on each side above the middle; fruit short-cylindric 
or a little contracted at apex, subglobose, 3 to 4 lines high, hard or bony at 
maturity.—Desert mesas and mountain slopes, 2000 to 5000 ft.: Colorado 
Desert; Mohave Desert; Inyo Co.; e. to southern Nev. 

5. SOLANTJM L. Nightshade 

Herbs or sometimes suffrutescent. Flowers in umbels on short lateral or 
terminal peduncles. Calyx 5-parted. Corolla rotate, 5-lobed, with scarcely 
any tube. Anthers almost sessile, lightly connate into a cylinder surrounding 
the style, opening by 2 small pores at the apex or longitudinally dehiscent. 
Fruit a berry with several seeds. (Latin name of the Nightshade, from 
solamen, quieting.) 

Stems unarmed. 
Peduncles longer than the pedicels; corolla small, 5-cleft. 

Annual; flowers 2 to 2 % lines broad.1. S. nigrum. 
Perennial; flowers 3 to 5 lines broad.2. S. douglasii. 

Peduncles much shorter than the pedicels or almost none, thickened into a cupulate 
node at the insertion of the pedicels; corolla larger, 5-angled or lobed, with 
greenish glands at base; perennial. 

Leaves mostly hastate at base.3. S. tenuilobatum. 
Leaves not hastate. 

Herbage viscidulous; hairs unbranched. 
Leaves crenate; coastal.4. S. wallacei. 
Leaves entire; mostly of the interior.5. S. xantii. 

Herbage not viscid; leaves entire; hairs branched; coastal. 
6. S. umbelliferum. 

Stems armed with long straight prickles. 
Perennial; berry not enclosed in the calyx; calyx not prickly. . . .7. S. elaeagnifolium 
Annual; berry wholly enclosed by the prickly calyx.8. S. rostratuw 

b 

838. Lycium cooperi Gray; a, fl.; 
b, fr. x 1 Vz. 
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1. S. nigrum L. Black Nightshade. 

Fig. 839. Low spreading annual, 1 to 2 
(or 3) ft. across, dark green and gla¬ 
brous, more or less conspicuously sca¬ 
brous on the angles of the stem, other¬ 
wise quite smooth; leaves ovate to 
elliptic-ovate, acute, entire or sparingly 
and irregularly toothed or angulate-sinu- 
ate, 1 to 3 (or the very lowest 5) in. 
long; corolla whitish, aging purplish, 2 
to 2 y2 lines broad, its segments oblong- 

lanceolate and ciliolate toward the apex; filaments and style pubescent; 
fruiting peduncles 6 to 11 lines long, bearing 3 to 5 berries on more or less 
recurved pedicels; berries blue-black, 2 to 3 lines in diameter, poisonous.— 
Nat. from Eur.: waste ground, commonly in shade or moist places, flowering 
through the summer into early winter. 

S. VILLOSUM Hill. Like no. 1 but villous and somewhat viscid; leaves small, 
conspicuously angular-dentate; berries yellow.—Santa Monica; adv. from Eur. 

2. S. douglasii Dunal. Similar to S. nigrum, but perennial; herbage lightly 
puberulent; leaves triangular-ovate, shortly acuminate, 1% to 2 in. long, on 
petioles % to % as long; corollas 3 to 7 lines broad; fruiting peduncles % 
to 1in. long; berries 3 to 4 lines in diameter.—Monterey Co. to coastal S. 
Cal., thence through the deserts to Death Valley and Ariz. 

3. S. tenuilobatum Parish. Stems woody at base, slenderly angled; herbage 
glabrate below, hirsutulous above; leaves linear to narrowly oblong, all except 
the uppermost linear-hastate at base; corolla 6 to 7 lines broad.—W. Colo¬ 
rado Desert. 

4. S. wallacei Parish. Bush, 2 to 3 ft. high, the stems with tawny viscid 
hairs; leaves thickish, cordate or the upper ovate, crenate; corolla 1 to 1% 
in. broad; berry dark purple.—Seacoast from San Luis Obispo Co. to Los 
Angeles Co.; Santa Barbara Isis. Var. vIride Parish. Herbage glabrate, or 
hispidulous above.—Coast from Marin Co. to Monterey Co. 

5. S. xantii Gray. Stems herbaceous, several to many from a woody root- 
crown, erect or decumbent, mostly simple, slender and sparsely leaved, 1% 
to 2 ft. long; herbage typically gray-pubescent, sometimes green, the hairs 
simple, short, those of the stem spreading and somewhat viscid; leaves thin- 
nish, elliptic-ovate, at base obtuse, truncate or subcordate, on petioles 2 to 7 
lines long; flowers few in an umbel; 
corolla light azure or fading darker 
blue, 5 to 10 lines broad.—Foothills 
and nits., 100 to 4000 ft.: cismontane 
Cal.; w. side Mohave Desert. Var. 
intermedium Parish. Leaves cor¬ 
date or subcordate at base.—Coastal 
S. Cal. and n. to Sonoma Co. Var. 
glabrescens Parish. Leaves small, 
more or less attenuate at base, 
mostly narrow.—Throughout Cal. 

6. S. umbelliferum Esch. Blue 

Witch. Fig. 840. Stems more or 
less woody at base, deep green, mostly 5-angled or -ridged, 2 to 3 ft. high; 
herbage finely pubescent-tomentose, the hairs branched; leaves elliptic-ovate, 
rarely pinnatifid at base, 1 to 2 in. long or less, thickish, on petioles 2 to 3 
lines long; peduncles short or almost none; corolla blue, sometimes white, 10 
lines broad, shallowly 5-lobed with 5 pairs of greenish glands near the base; 
berry, when fully ripe, dull white with a greenish zone toward the base, 4 to 
8 lines in diameter.—Hill country, especially along gulches or in canons: 
Coast Eanges near the coast from Mendocino Co. to Santa Barbara Co. May- 
June, but often flowering at all seasons. 

7. S. elaeagnifolium Cav. Bull Nettle. Trompillo. Stem branching, 1 to 
3 ft. high, prickles very slender, copious or wanting; herbage silvery-canes- 

840. Solanum umbelliferum Esch.; sect, of 
fl. branchlet x %. 

839. Solanum nigrum L.; a, umbel; 
b, fr. branchlet. x V2. 
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cent; leaves linear to oblong, entire or sinuate, 1% to 2 in. long, disposed to 
be somewhat conduplicate; calyx-lobes subulate, as long as the tube; corolla 
violet or blue; ovary white-tomentose; berry dull yellow; lower stamen much 
longer than the other 4.—Introduced from the Great Plains: Imperial Valley; 
Riverside; Los Angeles; San Pedro; Red Bluff. 

8. S. rostratum Dunal. Buffalo-bur. Stem erect, branched, % to 2y2 ft. 
high; herbage stellate-pubescent; leaves pinnately but irregularly 5 to 7- 
lobed, the lobes entire or again 2 to 5-lobed; 
corolla yellow; calyx wholly enclosing the 
berry, densely prickly, the prickles long and 
slender.—Native of the Great Plains, locally 
adventive: Santa Monica; Los Angeles; 
Yreka. 

6. CHAMAESARACHA Gray 

Low perennial herbs, the stems few to sev¬ 
eral from the branched crown of a cord-like 
taproot. Leaves entire or pinnatifid, their 
petioles margined. Flowers 1 or 2 on axillary 
pedicels. Calyx herbaceous, neither ribbed 
nor angled, somewhat enlarged in fruit, 
closely investing the berry but open at the 
top. Corolla white or yellowish-white, rotate, 
5-angulate, with 5 pairs of tomentose spots 
at base alternate with the stamens. Pedicels 
recurved in fruit, the berries hugging the 
ground or hiding against it. Seeds reniform, 
flattened, rugose or pitted. (Greek chamae, 
low, and Saracha, a Solanaceous genus of 
Cent. Am. and S. Am.) 

1. C. nana Gray. Fig. 841. Stems 1 to 3, 
erect, 2% to 4 (or 8) in. high; herbage 
puberulent; leaves ovate, acute, 1 to 2 in. 
long, rather abruptly tapering into petioles 
half to as long; peduncles shorter than the 
petiole; corolla white, with 5 large greenish 
spots at base, % to 1 in. broad; fruiting calyx hemispherical, its teeth dis¬ 
tinct, subulate; berry dull white or when fully ripe yellowish, 5 to 6 lines in 
diameter; seeds smoothish.—Sandy flats in the mts. or opens in pine woods, 
5000 to 6000 ft.: e. slope Sierra Nevada from Nevada Co. to Siskiyou Co.; 
n. to southern Ore. 

7. PHYSALIS L. Ground-cherry 

Herbs with solitary axillary flowers. Corolla rotate from a sliort-campanu- 
late base, yellow or yellowish, its limb 5-angled or 5-lobed. Stamens not con- 
nivent. Calyx in fruit membranous and bladdery-inflated, its teeth mostly 
connivent, completely and loosely enclosing the juicy berry. Seeds in ours 
smooth but finely pitted. (Greek, phusalis, a bladder, referring to the calyx.) 

Annual; anthers commonly purplish or purplish-tinged. 
Herbage glabrous or nearly so, not viscid. 

Corolla small (1 to lines broad).1. P. lanceifolia. 
Corolla larger (5 to 7 lines broad). 

Fruiting calyx shorter than the pedicels; corolla yellow without an eye. 
2. P. wrightii. 

Fruiting calyx much longer than the pedicel; corolla yellow with a purplish 
eye.3. P. ixocarpa. 

Herbage not glabrous. 
Stems and leaves puberulent.4. P. pubescens. 
Stems and petioles short-pilose.5. P. greenei. 

Perennial; leaves or some of them cordate; anthers commonly yellow. 
Pedicels shorter than the flowers; herbage with branched or stellate hairs. 

6. P. fendleri. 
Pedicels long and filiform; herbage more or less minutely puberulent but without 

stellate hairs. 
Herbage green and seemingly glabrous.7. P. crassifolia. 
Herbage grayish-pubescent...8. P. hederaefolia. 

841. Chamaesaracha nana Gray; 
a, habit x y3 ; b, anther x 2. 
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1. P. lanceifolia Ness. Similar to 
P. wrightii but the leaves narrower 
and less toothed; calyx-teeth trian¬ 
gular, shorter than the tube; corolla 
narrowly campanulate, 1% lines 
broad.—Rare, Ft. Yuma; e. to Tex., 
s. to S. Am. 

2. P. wrightii Gray. Eight to 13 
in. high; herbage subglabrous; leaves 
coarsely or somewhat saliently 
toothed, 1 to 2 y2 in. long, on long 
petioles; calyx-teeth triangular-lance¬ 
olate, rather longer than the tube; 
corolla yellow, 5 to 6 lines broad, its 
tube glabrous; fruiting calyx ovate- 
globose, % to 1 in. long, 10-nerved, 
equaling or somewhat shorter than 
the pedicels.—Rare, Colorado Desert; 
e. to Tex. 

3. P. ixocarpa Rrot. Tomatillo. 
Fig. 842. Much-branched, 1% to 2 
ft. high, the stems angular; herbage 
glabrous or the younger parts finely 
pubescent; leaves ovate, toothed or a 
few sub-entire, % to 2y2 in. long; 
flowers on very short (1 to 1% lines 
long) pedicels; calyx-teeth short- 

triangular; corolla lemon-yellow, g42. Physalis ixocarpa Brot.; a, fl. branchlet 
with 5 brown spots towards base, its x 1; b, stamen x 2% ; c, fr. calyx x 1. 

limb rotate, % in. broad, its tube 
short and open, very hairy with white hairs which conceal 5 shallow pits 
alternating with the purple filaments; fruiting calyx globose-ovate, % to 1% 

in. long, little angled.—Orchard weed, nat. from Mex.: s. San Benito Co.; 
Ojai Valley; Pomona; San Bernardino; Winchester. 

4. P. pubescens L. Husk Tomato. Slender, diffuse, pubescent throughout 
or at least the stems scantily soft-pubescent; leaves thin, ovate, apiculate, 
nearly entire, often equaling the petioles; calyx-teeth lanceolate, equaling 
the tube; corolla 3 to 5 lines broad, yellow with dark center; fruiting calyx 
exceeding its pedicel.—Introduced from the se. U. S.: Ft. Yuma; Visalia. 

843. Physalis crassifolia Benth.; a, fl. branch- 
let; b, fr. calyx x %. 

5. P. greenei Vasey & Rose. 
Erect-spreading, 1 to 1% ft. high; 
herbage viscid, the stems and 
petioles short-pilose, the blades 
puberulent; pedicels about 1 in. 
long; flowers 5 lines long; calyx- 
teeth acute or acuminate, % as long 
as the tube; corolla greenish-yel¬ 
low; fruiting calyx globose-ovate, 
the angles hispidulose. — Rare in 
coastal S. Cal.; Elsinore; Ysidora; 
s. to L. Cal. 

6. P. fendleri Gray var. cordi- 
folia Gray. Similar to P. crassi¬ 
folia; pubescence or most of it 
branching; leaves cordate-ovate, 1 
to 2y> in. long; pedicels shorter 
than the flowers; calyx-teeth % to 
x/-2 as long as the tube, acute; fruit¬ 
ing calyx globose-ovate. — Provi¬ 
dence Mts., e. Mohave Desert; e. to 
southern Utah. 
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7. P. crassifolia Benth. Fig. 843. Stem diffusely branching, forming plants 
1 to 3 ft. broad and % to 1 ft. high; herbage minutely puberulent; leaves 
broadly ovate, % to 1 (or 1%) in. long, repandly few-toothed or entire, mostly 
truncate or subcordate at base and usually with one side decurrent on the 
petiole; pedicels 2 to 3 times length of flower; calyx-teeth triangular-acute, 
% to % as long as the tube; corolla pale buckskin-yellow, with recurving 
limb 6 to 7 lines broad, its tube exceeding the short-cylindric calyx and with 
5 hairy bands at summit, one opposite each lobe; filaments with branched 
spreading hairs; fruiting calyx 1 to l1/^ in. long.—Washes or canon beds, 
rather common in the desert ranges: Death Valley; e. Mohave Desert; Colo¬ 
rado Desert; s. to Mex. 

8. P. hederaefolia Gray. Stem branching, 8 to 10 in. high; herbage finely 
pubescent (or 11 viscid-pubescentsomewhat grayish on the young parts; 
leaves ovate, subentire to sinuate-toothed; pedicels shorter than the flowers; 
calyx-teeth lanceolate, as long as the tube.—E. Mohave Desert: New York 
Mts.; Leastalk; e. to Tex. 

SCROPHULARIACEAE. Figwort Family 

Ours herbs excepting Diplacus and some species of Pentstemon and Cas- 
tilleia. Leaves simple, entire or toothed, rarely parted or pinnatifid. Flowers 
complete. Stamens 4, in 2 pairs (one pair shorter than the other), or one 
pair sterile, or stamens 2 only, always inserted on the corolla. Verbascum has 
5 perfect stamens and in several genera the fifth stamen is present as a sterile 
filament or rudiment. Corolla commonly 2-lipped (sometimes nearly regular 
and 4 or 5-lobed); upper lip 2-lobed or with a snout-like, hooded or hooked 
prolongation (galea); lower lip 3-lobed, frequently 3-saccate. Calyx syn- 
sepalous or sometimes chorisepalous. Ovary superior, 2-celled; style 1; stigma 
2-lobed or entire. Fruit a 2-celled, 2-valved capsule, with septicidal or locu- 
licidal dehiscence, or opening near the apex by pores; seeds numerous or often 
few, with a minute mostly straight embryo in abundant endosperm.—An 
interesting family biologically, the species in California numerous, many of 
them the showiest of West-American plants. 

A. Anther-bearing stamens 5; leaves alternate. 
Corolla nearly regular, rotate, with short tube; filaments (or some of them) very hairy.— 

Tribe Verbasceae...1. Verbascum. 

B. Anther-bearing stamens less than 5. 

1. Corolla with a spur or sac at base of tube on lower side or gibbous at base, 
OFTEN WITH A PROMINENT PALATE (SEE ALSO GENUS 11, NO. 16) ; CAPSULE OPENING 
NEAR THE APEX, USUALLY BY PORES OR CHINKS.-Tribe ANTIRRHINEAE. 

Stamens 4, all with anthers. 
Corolla-tube with a sac at base; palate closing the throat.2. Antirrhinum. 
Corolla-tube with a spur at base; palate seldom closing the throat.3. Linaria. 

Stamens 2, their anthers borne under the arched ridge of the upper lip.4. Mohavea. 

2. Corolla without spurs or sacs at base of tube, 2-lipped to nearly regular; 
capsule valvate. 

a. Upper lip of corolla not galeate; leaves opposite (except no. 20), or the upper 
sometiw.es alternate. 

Stamens with anthers 4; fifth stamen present as a sterile filament, scale, or mere gland.— 
Tribe Cheloneae. 

Annuals; fifth stamen present as a rudiment or gland. 
Corolla strongly declined, strongly 2-lipped; middle lobe of lower lip folded length¬ 

wise into a sac enclosing the stamens and style.5. Collinsia. 
Corolla minute, little declined, the lobes rotately spreading; some cauline leaves 

ternately divided or parted.6. Tonella. 
Perennials. 

Corolla short, inflated, with 4 lobes erect and 1 reflexed; sterile stamen reduced 
to a scale adnate to upper lip..7. Scrophularia. 

Corolla tubular, from strongly to obscurely 2-lipped; sterile filament conspicuous, 
about equaling the fertile ones. 

Seeds not winged; anthers woolly or glabrous.8. Pentstemon. 
Seeds with a broad membranous wing; anthers woolly.9. Chelone. 

Stamens 4 or 2; fifth stamen wholly absent. 
Leaves opposite, at least the lower. 

Corolla 2-lipped (3 lobes in lower lip, 2 in upper) or subregular and 5-lobed.— 
Tribe Gratioleae. 

Stamens 4, all with anthers (except no. 12) ; corolla 2-lipped. 
Calyx tubular or campanulate, 5-toothed. 
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Corolla tubular or funnelform, often elongated. 
Caiyx 5-angled, plicate-carinate or prismatic. 
Shrubs.10. Diplacus. 
Herbs .11. Mimulus. 

Calyx not prismatic, slightly 5-sulcate; stamens 4, 2 fertile; 
annual .12. Mimetanthe. 

Corolla open-campanulate; stems creeping, bearing tufts of leaves 
and flower-scapes; diminutive annual... 13. Limosella. 

Calyx 5-parted or -divided. 
Stems erect or ascending; anther-cells separate and stipitate. 

14. Stemodia. 
Stems creeping; anther-cells united.15. Bacopa. 

Stamens with anthers 2; sterile pair present or none; corolla tubular, little 
or not at all 2-lipped; calyx of 5 almost distinct sepals. 

Corolla-lips nearly equal; sterile filaments short or none. .16. Gratiola. 
Lower lip of corolla larger than upper; sterile filaments forked. 

17. Ilysanthes. 
Corolla 4-lobed, little or not at all 2-lipped; calyx 4-parted.—Tribe Veroniceae. 

Stamens 4, 2 sterile; corolla broadly campanulate; leaves in a basal tuft. . . . 
18. Synthyris. 

Stamens 2; corolla subrotate; leaves mainly cauline. ..19. Veronica. 
Leaves alternate; flowers in a one-sided raceme; stamens 4.—Tribe Digitaleae. 

20. Digitalis. 

b. Upper lip of corolla galeate.—Tribe Euphrasieae. 
Anther-cells unequal, separated; leaves alternate. 

Calyx 2-cleft or 4-cleft; bracts mainly with colored tips. 
Calyx tubular, cleft before and behind; upper lip of corolla long and narrow, 

very much longer than the small 3-toothed lower lip; perennials except 
two.21. Castilleia. 

Calyx tubular-campanulate, 4-cleft; upper lip of corolla narrow, not so greatly 
or not at all exceeding the inflated 3-saccate lower lip; annuals except 
three .22. Orthocarpus. 

Calyx of 2 distinct divisions, or the upper division wanting; corolla lips of nearly 
equal length; bracts never colored; annuals.23. Cordylanthus. 

Anther-cells equal, parallel and approximate. 
Leaves opposite; calyx campanulate, deeply cleft before and behind; anther-cells 

mucronate; annuals. 
Corolla white and pink; anther-cells near margins densely short-hairy; lateral 

calyx-lobes notched.24. Bellardia. 
Corolla yellow; anthers pilose; lateral calyx-lobes deeply divided. 

25. Parentucellia. 
Leaves alternate or basal; calyx narrowly campanulate, cleft in front, sometimes 

behind, unequally 2 to 5-toothed; anther-cells not mucronate; perennial 
herbs .26. Pedicularis. 

1. VERBASCUM L. Mullein 

Usually biennial herbs with tall virgate steins and alternate leaves. Flowers 
ephemeral, in spikes or racemes. Calyx 5-parted. Corolla rotate, with 5 nearly 
equal segments, ours commonly yellow. Stamens 5, all with anthers; all of 
the three posterior filaments woolly-bearded. Stigma undivided or bilamellate. 
Capsule septicidally 2-valved, the valves cleft at apex and the septa parting 
from the persistent axis, releasing many pitted or roughened seeds. (Cor¬ 
rupted from Barbascum, the old Latin name.) 

Plants very woolly; flowers sessile.1. V. thapsus. 
Plants with green herbage; flowers pediceled. 

Flowers usually solitary; pedicels longer than calyx.2. V. blattaria. 
Flowers clustered; pedicels not longer than calyx.3. V. virgatum. 

1. V. thapsus L. Common Mullein. Stout, densely woolly, 3 to 6 ft. high; 
basal leaves 6 to 12 in. long, obovate-lanceolate or -oblong; cauline leaves 
oblong, entire or crenate, crowded, the stem winged by their very decurrent 
bases; flowers in a very long dense simple spike; spike 1 to 3 ft. long, 1% in. 
thick, sometimes with one to several short spikes at base; lower filaments 
mostly naked; seeds pitted, the pits in rows.—Flats, valleys, mountain ridges 
or dry stream beds, nat. from Eur.: very common in the Sierra Nevada pine 
belt; North Coast Ranges. 

2. V. blattaria L. Moth Mullein. Slender, 2 to 4 ft. high; herbage green 
and glabrous, the inflorescence glandular-pubescent; leaves not decurrent, 4 
in. long or less; upper leaves ovate or ovate-lanceolate, dentate, cordate- 
clapsing; lower leaves oblong, more coarsely toothed or pinnatifid, the basal 
ones narrowed to a short winged petiole; flowers yellow or white, 1 in. broad, 
in a long loose simple raceme; pedicels longer than the calyx; filaments all 
bearded with violet woolly hairs.—Foothills and valleys throughout Cal., 
not common; nat. from Eur. 
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3. V. virgatum Stokes. Simple or branching above, 3 to 4 ft. high; herbage 
pubescent, the raceme glandular; leaves lanceolate, sessile, clasping, crenate, 
1% to 3 in. long, the lower oblong-lanceolate, coarsely crenate or pinnately 
cleft, 6 to 12 in. long, petioled; spike interrupted, the bracts small; pedicels 
often in 2s or 3s, not longer than the linear or lanceolate calyx-lobes; other¬ 
wise very like a taller form of no. 2.—Eoadsides and waste places near Los 
Angeles, nat. from Eur., not common: Alhambra; Eagle Rock Valley; 

Pomona; Sierra Madre; El Monte. 

2. ANTIRRHINUM L. Snapdragon 

Annual or perennial herbs. Leaves opposite or whorled, the upper usually 
alternate. Elowers in terminal racemes or solitary in the upper axils. Corolla 
gibbous or saccate at base on lower side; palate often closing the throat. 
Fertile stamens 4, the filaments often dilated toward apex, the fifth stamen 
commonly represented by a gland. Capsule dehiscing by irregular apertures 
or pores at the base of the style; style deciduous or persistent. (Greek anti, 

like, and rhinon, nose, because of the snout-like flowers.) 

A. Perennials. 

Shrubby; persistent style bent backwards.1. A. speciosum. 
Not shrubby; persistent style straight or bent forwards. 

Stems climbing by slender tortile petioles and axillary peduncles; sepals equal, longer 
than the globular capsule; flowers scattered, on long peduncles; corolla 6 to 
10 lines long, the prominent palate nearly closing the orifice; style straight. . 

2. A. maurandioides. 
Stems erect, in no way climbing; sepals unequal; flowers racemose-spicate; corolla 

6 to 7 lines long, the palate closing the orifice; style bent forward. 
Glabrous throughout; leaves linear or linear-lanceolate; racemes more or less 

secund, the flowers discrete or nearly so; lower pair of filaments with 
dilated tips.3 .A. virga. 

Glandular-pubescent and viscid throughout; leaves lanceolate; racemes dense, 
not secund; filaments all moderately dilated upwards.4. A. glandulosum. 

B. Annuals. 

Stems erect, in no way climbing; calyx-segments equal; style persistent, indurated, stout at 
base .5. A. cornutum. 

Stems climbing. 
Peduncles filiform, elongated, naked, prehensile, the plant climbing exclusively by them; 

calyx-segments about equal; style persistent or deciduous; capsule equal or 
nearly so; stems very slender with remote leaves. 

Stems oftefl nearly simple; calyx and outside of corolla glabrous; corolla violet- 
purple, gibbous at base; style persistent, straight.6 .A. striatum. 

Stems at length much-branched; calyx and outside of corolla somewhat pubes¬ 
cent ; corolla yellow or white, saccate at base; style deciduous, or if 
persistent, much curved.l.A.filipes. 

Axillary branchlets slender, tortile (the plant climbing by means of them) ; calyx- 
segments unequal; persistent style or its base bent forward. 

Glabrous up to the inflorescence; flowers in a spike or dense raceme; bracts 
minute or lacking; 3 upper sepals slightly longer than the others. 

8. A. coulterianum 
Usually somewhat hirsute or pubescent below; flowers scattered to densely race 

mose, but leafy-bracteate; upper sepal longer than the others. 
Nearly glabrous above, hairy at base; leaves narrowly lanceolate to linear; 

Inyo Co.9. A. kingii. 
More or less pubescent throughout; leaves lanceolate or ovate to oblong-ovate. 

Corolla-tube gibbous or gibbous-saccate at base; seeds longitudinally 
cristate-costate; S. Cal.10. A. nuttallianum. 

Corolla-tube saccate at base; seeds not cristate-costate. 
Leaves acute or obtuse at apex. 

Stems slender; leaves alternate, dark green, acute or obtuse at 
base; upper sepal 2 to 4 lines long; common. . . 

11. A. vagans. 
Stems stout; leaves mainly opposite, light green, subcordate 

or nearly so at base; upper sepal 4 to 6 lines long, 
very conspicuous and leaf-like; rare. 

12. A. subcordatum. 
Leaves mostly retuse and with a corneous spot at apex, sessile or 

nearly so; rare.13. A. ovatum. 

1. A. speciosum Gray. Evergreen shrub 3 to 8 ft. high, not climbing, gla¬ 
brous below, hairy at nodes, pubescent above; leaves opposite or in 3s, oval 
to oblong, obtuse or acutish, mucronate, coriaceous, 1 to 1% in. long, shortly 
petioled; sepals lanceolate, nearly equal, 4 lines long; corolla scarlet, pubes- 
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cent, tubular, saccate, 3 times as long as the sepals, its lips about equal, % 

the length of the tube; palate prominent, but not closing the throat; filaments 
hairy at base, dilated above; gland lobed; capsule opening by irregular per¬ 
forations at apex; seeds costate, the ribs winged.—Santa Catalina and San 
Clemente islands. 

2. A. maurandioides Gray. Stems very slender, 1% to 2 y2 ft. long, climb¬ 
ing by petioles and peduncles; herbage glabrous; leaves alternate, triangular- 
hastate or the lower cordate-hastate, the lateral lobes often with a posterior 
tooth; sepals lanceolate, acute; corolla purple or sometimes white, 6 to 10 
lines long, hairy within, gibbous at base; fertile stamens with filaments 
dilated above, hairy especially at base, the fifth stamen with short filament 
and abortive anther; seeds corky-ribbed.—Providence Mts., e. Mohave Desert. 

3. A. virga Gray. Stems erect, virgate, several from the base, 2y2 to 5 or 
7 ft. high; leaves linear to linear-lanceolate, sessile, 2 to 314 in. long; flowers 
red-purple in a mostly secund raceme, with subulate bracts; sepals ovate, acute 
moderately unequal, scarcely 14 the length of the corolla; corolla purple, 6 to 
7 lines long, the sac at base mammaeform; filaments all geniculate at the 
very base and all hairy, especially at the geniculation, the gland truncate.— 
Mountain ridges, 2000 to 3000 ft., in chaparral or chamise: Miyakma and 
Napa ranges and e. to Mt. Konocti. The known stations are few. 

4. A. glandulosum Lindl. Stems several from the root-crown, stout, woody 
at base, 3 to 5 ft. high, very leafy; leaves lanceolate, sessile, 1 to 214 in. long, 
those of the short lateral sterile shoots mostly linear, about half as long, 
gradually diminishing into the bracts of the inflorescence; bracts commonly 
conspicuous; sepals oblong-lanceolate, the posterior one equaling, the others 
shorter than the oblong corolla-tube, this 4 to 5 lines long, saccate near base; 
corolla pink, pubescent without and within, 6 to 9 lines long; upper lip 
parted into two lobes, the lobes turned backward so as to be conduplicate; 
palate yellow, forming a prominent inverted sac; filaments geniculate at 
base, hairy especially at geniculation, dilated above; gland small, capitate; 
seeds closely and irregularly fimbrillate-cristate.—Mountain slopes, 2000 to 
4000 ft.: Santa Cruz and Santa Lucia mountains; San Gabriel and San 
Bernardino mountains; central Sierra Nevada foothills in Calaveras and 
Tuolumne Cos. 

5. A. cornutum Benth. Simple or branching, 12 to 15 in. high, viscid- 
villous; leaves linear-oblong or oblanceolate, obtuse, 1 in. long, the lower 
petiolate; flowers axillary, sessile or nearly so; sepals not longer than the 
ovate-globular capsule; corolla 3 to 4 lines long, yellowish or purplish, the 
sac prominent, the lips nearly equaling the tube, the palate glandular, hairy; 
filaments nearly glabrous, dilated at apex, the longer strongly so and curved; 
gland small, capitate.—Infrequent or rare: inner North Coast Ranges from 
Napa Co. to Shasta Co., thence s. in the Sierra Nevada foothills to Mariposa 
Co. Var. ven6sum Jepson n. var. Stem 6 to 12 in. high, simple or much 
branched, more slender, very floriferous; herbage glandular-villous; leaves 
smaller and narrower; flowers 3*4 to 4*4 lines long, solitary in the axils of 
all the leaves; corolla dull white, closely purple-veined, a thickly glandular- 
hairy band extending from the palate into the throat; filaments somewhat 
hairy on one side.—N. Napa Co. to w. Lake Co. (Scott Valley, Tracy 2377, type). 

6. A. strictum Gray. Stem 1 to 2 (or 3) ft. high, erect, simple or branch¬ 
ing, often becoming weak and lax and climbing by tortile filiform peduncles, 
hairy below, the herbage otherwise glabrous; lowest leaves % to 1% in. 
long, often filiform, % to % as long as the peduncles; calyx-segments linear- 
lanceolate, little unequal; corolla violet-purple, 5 to 6 lines long, the hairy 
prominent palate nearly closing the throat; filaments dilated above; gland 
.small, acute; fruiting calyx about equaling the crustaceous capsule; the 
style of equal length.—Near the coast, Marin Co. to San Diego Co. Mar.-May. 

7. A. filipes Gray. Stems hairy below, similar to but more slender than 
in A. strictum, 2 to 4 ft. high, climbing by filiform peduncles 2 to 3 in. long; 
lower leaves ovate or oblong, the upper linear to lanceolate; corolla x4 in. 
long, with saccate base and hairy palate, bright yellow (in depauperate 
specimens small, white); early flowers often cleistogamous; filaments some- 
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844. 
infl. x x/% 

what dilated upwards; gland minute; 
capsule nearly membranous; seeds with 
corky-winged ribs.—Colorado Desert; 
n. to the central Mohave Desert. Apr.- 
May. 

8. A. coulterianum Benth. Fig. 844. 
Stems erect, l1/* to 4 ft. high, glabrous 
below the inflorescence; basal leaves 
narrowly ovate, % to 1*4 in. long, 
petioled, the cauline linear or lanceo¬ 
late, shortly petioled or sub-sessile, 
distant; raceme rather loose, spike-like, 
virgate, naked or with minute bracts, 
often producing tendril-like branchlets, 
villous-pubescent, viscid and sometimes 
glandular; calyx 2 lines long, exceed¬ 
ing the pedicels, the segments linear or 
lanceolate; corolla 4 to 5 lines long, 
purplish to white with yellowish hairy 
palate; palate prominent but not clos¬ 
ing throat; lower lip broad, 3 to 4 lines 
long, at least twice as long as the 
upper; upper lip deeply lobed, the lobes 
rounded, divergent; corolla-tube longer 
than the calyx, gibbous at base, the 
gibbosity almost as broad as the tube, 
obtusely conical and slightly directed 
upwards; filaments all dilated up¬ 
wards; gland minute; style persistent, 
bent forward at base; seeds tubercu- 

Foothills and valleys, Los Angeles Co. to San Diego Co. Yar. 
Coast of 

b, leaf x Vz 
a. Antirrhinum coulterianum Benth.; 

c, fl. x 1 % ; d, cap¬ 
sule x 2. 

late-favose. 
nevinianum Jepson n. comb. Seeds longitudinally cristate-costate. 
Orange Co. (A. nevinianum Gray.) 

9. A. kingii Wats. Slender, erect or somewhat twining, 9 to 12 in. high, 
more or less hairy at base, above nearly glabrous, lower leaves narrowly 
linear to narrowly lanceolate, % to 1 in. long; upper leaves minute; calyx 
somewhat glandular, at length equaled or exceeded by pedicels; corolla white, 
purple-veined, 2 to 3 lines long, the tube slightly gibbous at base, U> the 
length of the posterior sepal and about equaling the others, the throat closed, 
the lips small, about equal; longer pair of filaments dilated upwards; gland 
minute; style persistent, short, subulate; capsule globular, slightly oblique; 
seeds favose-tuberculate.—Canons in the desert, 3000 to 5000 ft.: Inyo Co.; 
e. through Nev. to Utah. 

10. A. nuttallianum Benth. Stem simple or at length much-branched and 
diffuse, 1 to 3 ft. high; herbage viscid-pubescent or glabrous below; leaves 
broadly ovate to subcordate, % to 1 (or 2) in. long, mostly petiolate; pedicels 
slender, the lower somewhat tortile, often longer than the flowers; corolla 
blue or violet, with a white blue-reticulated spot on lower lip; lower lip some¬ 
what longer and much larger than upper lip, broadly oblong, emarginate, 
erect but with the sides turned backward; corolla-tube 2 to 3 lines long, 
equaled by the posterior sepal, gibbous at base; palate closing throat, very 
prominent, with two hairy lines running down into throat; filaments some¬ 
what dilated above; gland minute or lacking.—Coastal S. Cal., 100 to 2000 
ft.: s. slope foothills of the San Gabriel and San Bernardino mountains; s. 
to San Diego Co. Var. effusum Gray. Stems slender, climbing by tortile 
leafy branchlets, 4 to 5 ft. high; peduncles filiform, mostly twice as long as 
the leaves; ribs of seeds les3 wing-like.—Cismontane S. Cal. Yar. subsessile 

Jepson n. comb. Stem erect, stout, somewhat branched but less diffuse; 
leaves % in. long, ovate, sessile or nearly so; peduncles shorter than the 
flowers, sometimes shorter than the calyx; earlier flowers white, scarcely 
exceeding the calyx; cleistogamy common.—Cismontane S. Cal. (A. sub- 
sessile Gray.) 
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11. A. vagans Gray. Fig. 845. Stem 
at first simple and erect, at length 
branching and very diffuse, the 
branches *4 to 1% ft. long; branch- 
lets slender; herbage varying greatly 
from copiously to sparingly gland¬ 
ular-hirsute; leaves ovate, mostly 3 
to 5 lines long, oblong to lanceolate 
and mostly a/4 to 1 in. long, the 
uppermost (especially those of the 
prehensile branchlets) reduced and 1 
line long or less; calyx-segments 
very unequal, linear, except the 
large uppermost one, this oblong 
or elliptic-oblong, 2 to 4 lines long, 
nearly equaling the corolla-tube; 
corolla purple to whitish, 41/£ to 6 
lines long, the lips not strongly un¬ 
equal, the palate glandular-pubes¬ 
cent, the tube saccate or shortly 
spurred; filaments dilated at apex; 
gland obtuse; style slender, as long 
as the capsule; seeds muriculate- 
roughened or muriculate-reticulate to 
fimbrillate-favose. — Open or brushy 
slopes in the foothills, 500 to 2500 
ft.: Eldorado Co. to Tuolumne Co.; 
Coast Ranges from Lake Co. to Los 
Angeles Co. Yar. rim6rum Jepson n. 
var. Lower part of stem with spread¬ 
ing white bristles; raceme dense, 

secund; seeds densely muriculate.—Morrison Canon, Niles (Jepson, type). 
Var. breweri Jepson. Slender and less diffuse, the leaves linear-oblong to 
ovate, % to 1 in. long; raceme often secund; corolla smaller (3 to 5 lines 
long), considerably exceeding the less unequal sepals.—North Coast Ranges 
from Napa and w. Solano Cos. to Siskiyou Co., thence s. in the Sierra Nevada 
foothills to Tuolumne Co. July-Sept. 

845. Antirrhinum vagans Gray; a, leaf x V2 ; 
b, fl. branchlet x % ; c, fl. x IV2 ; d, capsule 

x 2i/2. 

12. A. subcordatum Gray. Stems stout, 2% to 3 ft. high, climbing by pre¬ 
hensile axillary branchlets (these commonly sterile and nearly naked), white- 
bristly below, glandular hispid above and on the branchlets; leaves mainly 
opposite, broadly ovate, mucronate, entire, entirely glabrous (or very sparsely 
ciliate at base), 1 to 1% in. long, subsessile, the lowermost alternate and 
petioled; flowmrs in a dense but somewhat interrupted leafy-bracteate spike¬ 
like raceme (or a few solitary in the lower axils and on the branchlets); 
pedicels 1 to 2 lines long, becoming somewhat elongated in fruit; calyx-lobes 
hispid, unequal, the posterior 4 to 6 lines long, leaf-like, the others 3^2 lines 
long, subulate-lanceolate, nearly equaling the tube of the corolla; corolla 6 to 
7 lines long, hairy without and within, the tube 4 lines long, saccate at base, 
longer than the lips; upper lip shallowly 2-lobed, surpassed by the lower; fila¬ 
ments hairy at base, the shorter pair slightly, the longer pair much dilated 
towards the apex, the anthers free or either or both pairs connivent; sterile 
stamen represented by a small somewhat lobed capitate gland; capsule un¬ 
equal-sided, the style persistent, bent downward; seeds numerous, favose- 
fimbrillate.—Foothills, w. side Sacramento Valley in Glenn and Colusa Cos. 

13. A. ovatum Eastw. Simple or branching, % to l1/^ ft. high, glandular- 
hairy; leaves ovate, 5 lines long, obtuse or retuse, with a glabrous corneous 
spot at apex; flowers axillary on short peduncles; posterior calyx-segment 
large, oblong, leaf-like; corolla 6 to 9 lines long, the tube somewhat curved, 
prominently saccate at base, throat open, the upper lip pink, the lower 
white; stamens with filaments dilated above, free or the longer pair conni¬ 
vent; gland somewhat capitate.—E. San Luis Obispo Co. 
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A. emArginatum Eastw. Apparently close to no. 13; upper leaves indupli¬ 
cate, the notch at apex subtended by a peculiar gland forming a gusset (ex 
char.).—Fresno. 

3. LINARIA Juss. 

Annual herbs. Lower leaves opposite and the upper alternate, entire in 
ours. Flowers in terminal racemes. Calyx 5-parted. Corolla 2-lipped, its 
tube with a lower spur at base on the lower side; upper lip erect; lower lip 
spreading, its prominent palate sometimes closing the throat, the middle lobe 
the smallest. Stamens 4. Capsule dehiscing below the summit by pores or 
slits, many-seeded. (Name derived from Linum, flax.) 

1. L. canadensis Dum. Toad Flax. Annual or biennial; flowering stems 
one or several, erect, 6 to 18 in. high; leaves linear, mostly alternate or the 
lower ones and especially those of the procumbent basal shoots opposite or 
whorled and often broader; racemes loose; pedicels erect, short; corolla 
blue, 1 to 2 (or 4) lines long, the spur 2 lines long, upper lip greatly exceed¬ 
ing the lower.—Sandy soil, rather uncommon, but widely scattered through 
the state; N. Am., S. Am. 

4. MOHAVEA Gray 

Annual with lanceolate leaves. Flowers solitary in the axils on short 
pedicels but the internodes short and so forming a dense leafy spike. Sepals 
lanceolate, distinct. Corolla pale cream-yellow, much exceeding calyx, with 
very short tube and very ample limb which is somewhat campanulate and 
seemingly 2-petaled, but really composed of two fan-shaped lips; upper lip 
distinctly 2-lobed, lower lip shallowly 3-lobed, its strongly inflated but small 
palate with a central elevated yellow short-hairy crest and a depression either 
side of it. Stamens 2, connivent by their anthers over the curved tip of the 
style, all under the arched ridge of the upper lip. Capsule tliin-chartaceous, 
the equal cells bursting irregularly at apex. (Named for the Mohave River 
where collected by Capt. Fremont.) 

Corolla pale cream-yellow, its lobes erose-denticulate.l.M. confertiflora. 
Corolla lemon-yellow, its lobes mostly entire.2. M. breviflora. 

1. M. confertiflora (Benth.) Hel. Erect, 3 to 13 in. high, simple or 
branching, viscid-pubescent; leaves opposite or the upper alternate, tapering 
to base, acuminate at apex, entire, 1 to 2y2 in. long; sepals 5 lines long; 
corolla 10 to 14 lines long, both lips penciled with fine dots in lines; capsule 
5 to 6 lines long; seeds with a flattish crest or margin on back and an involute 
wing forming a cavity on the ventral side.—Rocky desert slopes, 500 to 2500 
ft.: Colorado Desert; e. Mohave Desert. Apr.-May. (Antirrhinum conferti- 
florum Benth. Mohavea viscida Gray.) 

2. M. breviflora Cov. Two to 5 in. high; leaves narrowly ovate, attenuate, 
% to 1% in. long; corolla sulphur-yellow, 6 to 9 lines long, less dotted than in 
no. 1; palate pubescent over its entire surface.—Inyo Co. 

5. COLLINSIA Nutt. 

Annuals with simple opposite leaves. Flowers whorled, forming a raceme, 
or axillary and scattered. Calyx campanulate, 5-cleft. Corolla declined (the 
proper tube very short and the abruptly expanded or gibbous throat forming 
an angle with it), deeply 2-lipped; upper lip 2-cleft, with erect lobes; lower 
lip larger, 3-lobed, the middle lobe conduplicate or keel-shaped and enclosing 
the 4 declined stamens and style. Filaments long and filiform, the lower pair 
inserted higher on the corolla than the others; the gland at base of corolla 
represents the fifth stamen. Capsule septicidal, the valves soon 2-cleft. 
(Zaccheus Collins, American botanist, of Philadelphia, 1764-1831.) The corolla 
is a striking imitation of the papilionaceous type. 

A. Flowers sliort-pediceled or almost sessile, crowded in whorl-Wce clusters. 

Filaments (commonly only the upper pair) and often the interior of corolla bearded. 
Calyx-lobes acute, upper lip of corolla nearly as long as the lower, the saccate throat 

oblique to the tube.l.G. bicolor. 
Calyx-lobes somewhat obtuse; upper lip of corolla short. 

Herbage staining brownish; saccate-ventricose throat forming a right angle with 
the tube of the corolla.2. C. tinctoria. 
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Herbage not staining brownish. 
Stem commonly strict and erect; flower-clusters 2 to 5; upper corolla-lip 

conspicuous .3. G. bartsiaefolia. 
Caespitose, branching from base and diffuse or decumbent; flowers mainly in 

a solitary capitate cluster; upper corolla-lip almost obsolete. 
4. G. corymbosa. 

Filaments beardless or nearly so. 
Glabrous; calyx-tube and lower portion of calyx-lobes white; lower corolla-lip equaling 

the upper; interior of corolla-tube somewhat bearded.5. C. davidsonii. 
Glandular-puberulent; calyx uniformly green; lower corolla-lip about twice as long as 

the upper; interior of corolla-tube glabrous.Q.G.greenei. 

B. Flowers long-pediceled, solitary or the upper in whorls. 

Filaments (commonly only the upper pair) hirsute. 
Herbage minutely viscid-pubescent above; upper leaves ovate or ovate-lanceolate; 

flowers 8 to 12 lines long.7. G. franciscana. 
Herbage glabrous or slightly puberulent, not at all viscid; upper leaves oblong or 

linear; flowers 3 to 6 (or 8) lines long.8. G. sparsiflora. 
Filaments glabrous (the upper pair in nos. 11 and 12 sometimes slightly hairy). 

Inflorescence not glandular or viscid. 
Calyx nearly equaling corolla, lobes of the latter entire.9. G. parviflora. 
Calyx scarcely more than % length of corolla, lower lobes of the latter retuse or 

emarginate. 
Calyx-lobes broadly subulate; flowers 6 to 9 lines long; seeds smooth. 

10. G. grandijlora. 
Calyx-lobes obtuse; flowers 3 to 4 lines long; seeds reticulate. . .11. G. parryi. 

Inflorescence glandular or viscid. 
Cauline leaves oblong to acutely ovate; calyx broad and square at base, the lobes 

acute .12. G. callosa. 
Cauline leaves linear to oblong-lanceolate; calyx roundish at base, the lobes acute 

or obtuse. 
Leaves thinnish, the cauline oblong or oblong-lanceolate, mostly obtusely ser¬ 

rate; corolla-throat longer than lips, these about equal. 13. C. childii. 
Leaves thickish, the cauline linear or oblong-linear, mostly entire; corolla- 

throat shorter than lower lip, this surpassing the upper. 
14. G. torreyi. 

d 

1. C. bicolor Benth. Chinese Houses. Fig. 846. Simple or branching from 
£ 3 the middle, % to 1% ft. high, glabrous or 

finely pubescent and often viscid above; 
leaves broadly oblong, or the upper with 
the broad base narrowed to the apex, ser¬ 
rulate, 1 to 2 in. long; pedicels shorter 
than the oblong-acute or lanceolate calyx- 
lobes; corolla rather less than 1 in. long, 
with lower lip violet or rose-purple, the 
upper lilac or white, a little shorter than 
the lower, the lobes recurved-spreading 
and with low but distinct crests at the 
point of junction with the tube; saccate 
throat very oblique to the tube, bristly 
within, usually with 3 longitudinal purple 
lines beneath each lobe of the upper lip; 
whole corolla sometimes varying to white; 
gland conical; seeds reticulate-rugose, 
about 6 in each cell.—Very common in the 
edges of woods in the foothills, 50 to 2800 
ft., throughout cismontane Cal. from San 
Diego Co. to Tulare, Calaveras, Shasta and 
Humboldt Cos. Apr.-June. Yar. concolor 

Jepson n. comb. Leaves linear or oblong- 
linear; calyx-tube hoary with long villous 
arachnoid pubescence, the segments 
obtuse; flowers smaller.—San Diego Co. 
(C. concolor Greene.) 

2. C. tinctdria Hartw. Fig. 847. Stems 
stoutish, simple or diffusely branching, 
% to 2 ft. long; herbage glandular-viscid 

above, at least on the branches, and imparting a brownish stain; lower leaves 
oblong to lanceolate, with short petioles, the upper ovate or triangular-lanceo¬ 
late, sessile by a broad or subcordate base, serrate or entire, 1 to 3 or 4 in 

846. Collinsia bicolor Benth.; a, infl. x 
% ; b, lower leaf x % ; c, cauline leaf 

x % ; d, stamen of lower pair x 2 V2 ; e, 
stamen of upper pair x2^, 
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long; calyx-lobes linear or oblong, 
obtuse; corolla white to yellowish, de¬ 
clined a little below the horizontal; 
upper lip very short with 2 transverse 
purple lines and a transverse ridge or 
crest; lower lip with longitudinal pen- 
cilings or lines; throat as broad as 
long, very strongly saccate-ventricose, 
forming a right or obtuse angle with 
the tube; upper pair of filaments 
bearded on upper side; gland conical; 
seeds small, smoothish.—Wooded hill¬ 
sides, 500 to 3700 ft.: Sierra Nevada 
from Shasta Co. to Kern Co.; Napa 
and Hoods Peak ranges to Mt. Diablo. 
June. The herbage gives an iodine¬ 
like stain to the hands. Var. strIcta 

Jepson n. comb. Stem slender; foliage 
and flowers smaller than in the species; 
segments of upper lip of corolla very 
acute and replicate as well as reflexed. 
-—Calaveras Co. foothills. (C. stricta 
Greene.) 

3. C. bartsiaefolia Benth. Stem 
erect, 4 to 9 in. high; herbage finely 
puberulent and often glandular; leaves 
thickish or even fleshy, ovate or ovate- 
oblong to linear, about 1 in. long; 
flower-clusters 2 to 5; calyx usually 
white-villous, its lobes broad and ob¬ 
tuse; corolla whitish, the lower lip tinged with lilac or purple, less declined 
than in no. 1, the upper lip with few purple lines or dots above, about the 
length of the curved gibbous throat, with a transverse callous crest or ridge 
at its origin; lateral lobes of the lower lip often emarginate or obcordate; 
upper portion of throat of corolla pubescent inside; upper pair of filaments 
bearded on the upper side to the middle or above; gland sessile and elongated. 
—Sands near the seashore: Mendocino Co. to San Francisco and s. to S. Cal.; 
also San Joaquin Valley. Apr.-June. 

4. C. corymbdsa Herder. Stems several from the base, diffuse, 2 to 5 in. 
high; herbage almost glabrous; leaves oblong or oval, rather fleshy; corolla 
straightish, white or yellowish, its upper lip blue or bluish, the lobes almost 
obsolete; lobes of lower lip entire; gland small, short-stipitate; seeds 4 or 5 
in each cell, rugose-reticulated.—Central Mendocino coast. 

5. C. davidsonii Parish. Stem erect or ascending, 4 to 8 in. high, cymosely 
few-branched; leaves ovate or oblong; calyx-tube and lower portion of the 
obtuse lobes white; upper lobe of corolla pale blue or nearly white, trans¬ 
versely callous, the ample lobes few-toothed; lower lip with lateral lobes 
violet, keel white with dark tip; filaments beardless or the upper pair often 
somewhat bearded; gland stipitate; capsule not surpassing calyx-lobes; ovules 
4 in each cell; seeds rugose.—Antelope Valley, w. Mohave Desert. 

6. C. greenei Gray. Stem slender, diffusely branched, 6 to 8 in. high; 
herbage puberulent below, glandular-puberulent above; leaves linear, or 
tapering to apex, entire or obscurely dentate; pedicels sometimes as long as 
the calyx; corolla deep azure-blue; upper lip much shorter than the oblong 
throat, about half the length of the lower, and very prominently wing-crested 
or toothed at its origin; lateral lobes of lower lip small; gland small; fila¬ 
ments glabrous.—Rocky places in the North Coast Ranges, 2000 to 5000 ft., 
from ne. Sonoma Co. to Lake and Humboldt Cos. June. 

7. C. franciscana Bioletti. Stem simple or branching, % to 1% ft- high, 
erect or reclining on other plants; leaves 1 to 2 in. long, oblong or ovate to 
lanceolate, coarsely toothed, the lower or lowest roundish, entire, dentate or 

847. Collinsia tinctoria Hartw.; a, infl. x 
V2 ; &, corolla x IV2c, stamen of upper 
pair x 2 V2 ; d, stamen of lower pair x 2 V2. 
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848. Collinsia sparsiflora F. & M.; a, fl. 
branchlet x 1; b, lower leaves x 1; 

c, fl. x IV2. 

3-parted; pedicels of varying length; 
calyx-teeth acute or obtuse, the tube with 
2 linear-oblong submembranous spots be-, 
low each lobe; upper lip of corolla white, 
purple-spotted at base, throat longer than 
wide, closed; gland subulate; seeds rugu- 
lose.—San Francisco and San Mateo Cos. 

8. C. sparsiflora F. & M. Fig. 848. 
Stem slender, branched from near the 
base, 4 to 18 in. high; herbage subglabrous 
or slightly puberulent, reddish; lowest 
leaves elliptical, 3 to 9 lines long, with 
1 or 2 teeth on each side, on petioles 
nearly as long, the upper oblong to linear, 
remotely serrate or entire, % to 1% in. 
long, becoming gradually sessile; corolla 
4 to 6 lines long; upper lip bluish or 
sometimes yellowish at base, purple-dotted 
at throat, hardly shorter than the lower 
lip; lateral lobes of lower lip purple; 
upper lip with an evident transverse 
ridge or crest; keel sometimes yellowish 
externally, more or less pilose-pubescent; 
upper pair of filaments pubescent on the 
upper side; gland conical or somewhat 
elongated; seeds concave on one side and 
convex on the other, acutely margined, 
about 2 in each cell.—Common in low 
fields or in wet places on hillsides, 50 to 
2000 ft.: Coast Ranges from Santa Clara 

Co. to Siskiyou Co., thence se. in the Sierra Nevada foothills to Placer Co. 
Apr.-May. Var. arvensis Jepson. Seven to 12 in. high; nearly glabrous ex¬ 
cept the setulose-hairy leaves and minutely setulose-ciliate calyces; corolla 
6 to 8 lines long.—Grainfields: Lake, Sonoma and Marin Cos. 

9. C. parviflora Dougl. Diffuse or spreading, 3 to 9 in. high; herbage mi¬ 
nutely puberulent; leaves commonly lanceolate, varying to oblong or oblong- 
oblanceolate, mostly entire (or remotely denticulate), mostly 1 to 1% (% to 
1%) in. long, the floral often in whorls of 3 to 5; pedicels solitary or, above 
2 to 5 in a whorl, usually longer than the flowers; calyx-lobes lanceolate and 
acute, or triangular-subulate, hardly longer than the mature capsule; corolla 
blue or partly white, the oblong gibbous throat longer than the limb; gland 
small, short-stipitate; seeds thickish, marginless.—Montane, 4500 to 8500 ft.: 
San Jacinto Mts.; Sierra Nevada from Tulare Co. to Shasta Co.; North Coast 
Ranges, 2500 to 4500 ft., from Humboldt Co. to Siskiyou Co.; n. to B. C., e. 
to Ariz. and Ont. Var. collina Jepson n. var. Leaves small (3 to 6 lines 
long), narrow, mostly crenate; calyx-teeth spinulose-ciliolate.—Nevada Co. 
foothills (Penn Valley, Jepson, type). 

10. C. grandiflora Dougl. Stem erect, branching, 6 to 15 in. high; herbage 
minutely puberulent, as also the pedicels, the calyces glabrous; lower leaves 
rounded, serrate or entire, 4 to 6 lines long, petioled, the upper oblong to 
linear, entire, % to 1% in. long, sessile; flowers in whorls of 3 to 8; calyx- 
tube commonly whitish or membranous, the lobes broadly subulate; corolla 
5 to 8 lines long, white or purple with lower lip deep blue or violet; saccate 
throat as broad as long; upper lip 2-callous; lobes of the larger longer lower 
lip retuse or emarginate; capsule shorter than calyx.—Montane, 1500 to 4000 
ft.: Plumas Co. to Modoc Co.; Mendocino Co. to Humboldt Co.; n. to B. C. 
and Ida. Var. pusIlla Gray. Small form, 6 to 8 in. high; corolla 4 to 5 lines 
long, more blue or violet throughout.—Weaverville, Trinity Co. 

11. C. parryi Gray. Stem erect, simple or branched from base, 7 to 13 
in. high; herbage puberulent; leaves 7 to 12 lines long, the upper lanceo¬ 
late or linear, obtuse, mostly entire, sessile, the lower ovate or oblong, 
crenate, petiolate; pedicels as long as flowers, much elongated in fruit; calyx- 
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lobes equaling throat of the deep blue corolla, also equaling or slightly ex¬ 
ceeding the capsule; lips of corolla almost equal, the lobes emarginate.—Foot¬ 
hills on the s. side of the San Gabriel and San Bernardino mountains. June. 

12. C. callosa Parish. Stem stout, erect, branched, 4 to 11 in. high; herbage 
glabrous, the inflorescence glandular-puberulent; leaves ovate to linear- 
oblong, mostly entire, somewhat revolute, subcordate at the sessile base or 
shortly petioled, % to 1% in. long; flowers solitary or in 2s or 3s; corolla 
light blue, 2 to 4 lines long, the lips about equaling the moderately gibbous 
throat, the lobes entire and equal, the lower lip with prominent internal folds or 
callosities below the sinuses; gland filiform; capsule shorter than calyx-lobes. 
—Montane, 2500 to 6500 ft.: desert ranges of Inyo Co.; Sierra Nevada (Inyo 
and Kern Cos.) and sw. to the mts. of Ventura Co. and the San Gabriel Mts. 

13. C. childii Parry. Stem erect, branching, 4 to 12 in. high, subglabrous 
or puberulent below, glandular-pubescent above; lower leaves obovate-rotund 
or oblong, 3 to 12 lines long, the upper oblong-lanceolate with narrowed base, 
I to 2% in. long; inflorescence glandular-pubescent; calyx-lobes lanceolate or 
oblong, obtuse; corolla 2 to 3 lines long, light blue or whitish lilac, its lobes 
of about equal length and entire or emarginate.—Montane, 5000 to 6000 ft.: 
s. Sierra Nevada in Tulare and Kern Cos.; San Bernardino and San Antonio 
mountains; s. to Cuyamaca Mts. The herbage stains brown. 

14. C. torreyi Gray. Stem erect, simple or usually widely branching, 2 to 
II in. high, puberulent below, glandular above; upper leaves linear to lanceo¬ 
late, entire or serrulate, narrowed at base, (% or) 1 to 2y2 in. long, the lower 
spatulate or oblong and petioled; flowers in whorls of 3 to 6, the pedicels 
glandular; calyx lobes linear, obtusish; corolla 3 to SVo lines long, deeply 
blue or violet, rather strongly declined, 3 times the length of the calyx; upper 
lip equaling, the lower longer than the ventricose throat; seeds 1 in each cell, 
smooth.—High montane, 3000 to 8000 ft.: Sierra Nevada; high North Coast 
Ranges. Var. linearis Jepson n. comb. Larger, % to 1 ft. high; cauline leaves 
1 % to 3 in. long; calyx-lobes acute; flowers dull white or light blue, 5 lines 
long, the lips longer than throat and tube; ovary-cells 3-ovuled.—N. Hum¬ 
boldt Co. and n. to southwestern Ore. (C. linearis Gray.) Var. rattAnii Jep¬ 
son n. comb. Eight to 12 in. high; cauline leaves 6 to 14 lines long; calyx- 
lobes broad, lanceolate, obtusish; corolla violet, 3 lines long, lips equal to 
throat and tube; gland subulate; cells of ovary with 1 to 3 ovules; capsule 
equaling calyx; seeds meniscoidal, margined.—Humboldt Co. (C. rattanii 
Gray.) Var. wrightii Jtn. Three or 4 in. high; leaves linear, oblong or lanceo¬ 
late, entire, 1 to 1 *4 in. long; flowers axillary or the uppermost in a naked umbel; 
calyx 2 lines long, lobes obtusish; corolla but little longer, the tube and throat 
shorter than the lobes, the lower lip blue, the upper yellowish; capsule equaling 
or shorter than the calyx, 2-seeded; seeds oblong, nearly terete with a deep 
ventral sulcus.—San Antonio Mts.; Mt. Pinos; Sierra Nevada from Kern Co. 
to Mariposa Co. (C. wrightii Wats.) Var. brachysiphon Jepson n. comb. 
Simple, 1% to 2% in. high; cauline leaves linear-lanceolate, about 1 in. long; 
calyx-lobes obtuse, about twice the length of tube; corolla small, the throat 
twice as long as wide; lateral divisions of lower lip almost twice as long as 
keel; gland sessile; capsule slightly longer than calyx; seeds 2.—Mt. Lassen 
to Placer Co. (C. brachysiphon Eastw.) 

6. TONELLA Nutt. 

Slender branching annuals. Leaves opposite, entire, dentate or ternately 
divided. Flowers small, almost like those of Collinsia. Corolla scarcely de¬ 
clined, in ours 2-lipped; lower lip consisting of one somewhat fanshaped lobe; 
upper lip of 4 equal oblong lobes, the lateral ones narrower. Filaments 
thickened upward, the upper third microscopically glandular. Fifth stamen 
represented by a small gland. Seeds 1 to 4 in each cell. (Origin of name 
unknown.) 

1. T. tenella (Benth.) Hel. Stem erect, branching, almost filiform, 5 to 
12 in. high; leaves heteromorphic, the lowest rotund to ovate, entire or with a 
deep notch on each side near the apex, 2 to 4 lines long, on petioles longer 
than the blade, the upper palmately 3-parted or -divided into oblong seg¬ 
ments, the middle segment longest; bracts entire, shorter than the pedicels; 
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pedicels in 2s or 3s, as much as 1 in. 
long; corolla minute, little exceeding 
the calyx, white or very pale blue, 
the lobes of some of them with a few 
purple dots; lower lip slightly con¬ 
cave; capsule exceeding the calyx; 
seeds 1 to each cell.—Openly wooded 
slopes, 500 to 2700 ft.: Santa Clara 
Co. to Siskiyou Co., thence se. to 
Butte Co.; n. to Ore. Mar.-Apr. (T. 
collinsoides Nutt. Collinsia tenella 
Benth.) 

7. SCROPHULArIA L. Figwort 

Rank perennial herbs with oppo¬ 
site leaves. Flowers small, dull red¬ 
dish, cymose, the cymes disposed in a 
narrow terminal panicle. Calyx 5- 
parted into broad lobes. Corolla with 
a somewhat globular tube, the two 
upper lobes longer than the two 
lateral, all erect except the short de- 
flexed lower one. Stamens with 
anthers 4, the fifth sterile and adnate 
to the tube of the corolla, appearing 
like a scale under the upper lip. 
Capsule septicidal, many-seeded. 
(Latin scrofulae, the plant a one-time 
remedy for scrofula.) 

1. S. californica Cham. Fig. 849. 
Tall, 3 to 6 ft. high, glabrous except the finely glandular-pubescent inflores¬ 
cence; leaves ovate, cordate at base, serrate or incised-serrate; corolla about 
4 lines long, with a nectar-disk at base of flower.—Moist slopes or along 
gulches in the hills, 100 to 6000 ft.: throughout Cal.; Nev. to Ore. May- 
June. Var. floribIjnda Greene. Panicle with very flexuous branches.—Dry 
hills, w. Solano Co. Var. catalina Jepson n. var. Stout, 4 or 5 ft. high; upper 
parts viscid, densely clothed with long glandular hairs.—Santa Catalina Isl. 
(T. Brandegee, type). Var. laciniata Jepson n. var. Rather stout; stems and 
leaves pubescent; leaves ovate or ovate-lanceolate, deeply cut into laciniate divi¬ 
sions, these sharply serrate.—Tehachapi Valley (Davy 2158, type) ; Riverside. 

8. PENTSTEMON Mitch. 

Perennial herbs or suffrutescent plants of hilly districts. Leaves opposite, 
the upper sessile. Flowers mostly showy, in racemes, panicles, or cymes. 
Calyx 5-parted. Corolla tubular and often inflated, the limb either slightly 
or strongly 2-lipped; upper lip 2-lobed, the lower 3-cleft. Stamens with 
anthers 4, declined at base, ascending above; fifth stamen represented by a 
conspicuous sterile filament which is often dilated or bearded. Capsule sep¬ 
ticidal (the valves cleft at apex through the persistent base of the style), 
many-seeded. Seeds angled. (Greek pente, five, and stemon, stamen.) 

A. Anther-cells joined at apex, soon spreading or divaricate, slit from the 
base to apex or % the way to apex, when completely slit the anther- 
cells confluent and soon explanate. 

I. Anthers densely long-woolly; low but woody at base, the leaves coriaceous. 
Corolla blue or lavender; upper lip with the anther pairs well concealed under it, its lobes 

divergent; throat open; leaves mostly entire; var. davidsonii of. . .1. P. menziesii. 
Corolla crimson; upper lip with the anthers well-protruded or exserted, its lobes parallel; 

throat narrow; leaves mostly serrate.2. P. newberryi. 

II. Anthers glabrous or slightly hairy, never long-woolly. 
1. Filaments all bearded and pubescent at base; anthers glabrous; shrubs or bushes. 

Corolla red, tubular, the lips much shorter than the long and narrow tube. 
Leaves in opposite pairs. 

849. Scrophularia californica Cham.; a, leaf 
x ys ; b, infi. x % ; c, fl. x 2; d, upper lip x 2. 
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Sterile filament densely bearded above; leaves mostly subcordate at base. 
3. P. cordifolius. 

Sterile filament bearded its whole length; leaves acute or subacute at base. 
4. P. corymbosus. 

Leaves chiefly in whorls of 3; sterile filament bearded.5. P. ternatus. 
Corolla yellow or yellowish or white, the widely spreading lips longer than the short tube. 

Flowers in a panicle; corolla strongly gaping. 
Sterile filament not bearded; upper lip of corolla longer than tube. 

Corolla pinkish-white; upper lip strongly arched with a small apiculation or 
minute tooth on the back below the notch, not constricted below 
apex; leaves % to 2% in. long.6. P. breviflorus. 

Corolla yellow; upper lip inarched, slightly notched, constricted a little 
beneath the apex; leaves 3 to 8 lines long.7. P. antirrhinoides. 

Sterile filament densely bearded above; upper lip of corolla shorter than tube.... 
8. P. lemmonii. 

Flowers solitary in the axils of the reduced upper leaves; corolla not gaping, the lips 
shorter than the narrow tube.9. P. rothrockii. 

2. Fertile filaments not bearded at base, the upper pair sometimes obscurely puberulent at 
base. 

a. Flowers % to 1% in. long, commonly borne in a strict narrow or racemose panicle; 
herbage glabrous. 

Anther-cells slit from base to apex, the cells confluent at apex. 
Corolla strongly or at least markedly 2-lipped. 

Pedicels and calyx glandular-puberulent; leaves narrowly ovate to lanceolate or 
oblong, dentate or denticulate. 

Upper leaves broadly sessile. 
Corolla-tube shorter than calyx or scarcely (y2 to 1 line) longer, 

abruptly and conspicuously campanulate-inflated into a very 
wide throat; sterile filament densely bearded; corolla white or 
purplish or pink-tinted.10. P. palmeri. 

Corolla-tube longer than calyx; sterile filament glabrous; leaves glau¬ 
cous; corolla pink or pink-red.11. P. floridus. 

Upper leaves cordate-clasping; corolla-tube shorter than calyx. 12. P. rattanii. 
Pedicels and calyx glabrous and non-glandular. 

Leaves ovate or oblong, serrate (except the lower), connate-perfoliate; ster¬ 
ile filament glabrous; corolla red-purple.13. P. spectabilis. 

Leaves linear or narrow-oblanceolate, entire, not connate-perfoliate; sterile 
filament hairy; corolla white or pale pink.14. P. fruticiformis. 

Corolla nearly regular or at least not markedly 2-lipped, red or scarlet, its lobes short, 
roundish, subequal. 

Leaves sharply dentate, the upper or some of them commonly connate-perfoliate. 
Corolla 8 to 9 lines long; sterile filament hairy, rarely glabrous; w. side 

Colorado Desert .15. P. clevelandii. 
Corolla 11 to 13 lines long; sterile filament glabrous; e. side Colorado Desert. 

16. P. pseudospectabilis. 
Leaves all distinct, entire; sterile filament glabrous; leaves ovate to lanceolate, 

entire or serrulate. 
Corolla scarlet, tubular; abundant.17. P. centranthifolius. 
Corolla red, narrow, the throat funnelform-dilated; uncommon. 18. P. parishii. 

Anther-cells slit towards but not quite to apex. 
Corolla red. 

Sterile filament with a tuft of bristles at apex; corolla barely 2-lipped. 
19. P. eatonii. 

Sterile filament glabrous; corolla strongly 2-lipped.20.P.labrosus. 
Corolla blue or blue-purple; sterile filament bearded or not bearded.21. P. glaber. 

b. Flowers 5 to 8 lines long, glomerate, the glomerules more or less whorl-like. 

Leaves entire. 
Apex of leaves not mucronulate. 

Sepals green or greenish. 
Herbage glabrous; pedicels and calyx glabrous; calyx-lobes scarious-margined 

and denticulate or lacerate. 
Flowers sessile or nearly so in dense whorls; sterile filament bearded; 

herbage green; high montane, common.22. P. confertus. 
Flowers on pedicels 1 to 4 lines long, in loose whorls; sterile filament 

glabrous; herbage glaucous; deserts, rare in Cal. 
23. P. acuminatus. 

Herbage densely or minutely cinereous, the inflorescence viscid-villous; 
sepals glandular-pubescent, narrowly lanceolate-attenuate, in age 
glabrate and finely lineate longitudinally; sterile filament densely 
yellow-hairy at least half-way to base. 

Inflorescence 3 to 6 in. long, leafy-bracteate; corolla 6 to 8 lines long. . . 
24. P. divergens. 

Inflorescence % to % in. long, with small bracts; corolla 4 to 6 lines 
long .25. P. calcareus. 

Sepals with narrow scarious or white margins; sterile stamen glabrous; deserts. 
Leaves conspicuously white-margined.26. P. albomarginatus. 
Leaves wholly green; var. thurberi of.27. P. ambiguus. 

Apex of leaves mucronulate; herbage cinereous; sterile filament bearded; var. califor- 
nicus of.28. P. linarioides. 
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Leaves dentate or denticulate. 
Corolla yellowish or dull white; sterile filament glabrous; herbage and inflorescence 

glabrous, sometimes pilose .29. P. deustus. 
Corolla purple-blue; sterile filament hairy or glabrous; herbage glabrous; inflorescence 

glandular-puberulent.30. P. ovatus. 

B. Anthers sagittate or horseshoe-shaped, the cells joined at apex and there 
dehiscent by a slit which extends only y2 to % the way down the cells, 
the lower or basal portion remaining closed or saccate, never woolly, 
sometimes hairy; margins of anther-cells denticulate or ciliate, un¬ 
changed in position (not becoming divaricate); leaves all entire. 

Sterile filament lightly bearded; corolla blue, slender-funnelform, moderately 2-lipped, 6 lines 
long; inflorescence viscid-pubescent..31. P. gracAlentus. 

Sterile filament glabrous; corolla ventricose-funnelform, strongly 2-lipped, 9 to 15 lines long. 
Corolla blue to purple. 

Inflorescence glandular-pubescent. 
Leaves 3 to 8 times as long as broad; herbage, or at least the stems, finely 

cinereous-puberulent; flowers in an open panicle.... 32. P. laetus. 
Leaves, at least the lower, broader than long or nearly as broad as long. 

Herbage glabrous and glaucous; panicle open, broad.33. P. caesius. 
Herbage densely canescent; panicle racemose.34.P.purpusii. 

Inflorescence not glandular; panicle racemose. 
Herbage glabrous and blue-glaucous; middle cauline leaves commonly very 

much unlike those of the sterile basal shoots. . . .35. P. jaff ray anus. 
Herbage minutely cinereous-puberulent, sometimes glabrous; leaves all essen¬ 

tially alike .36. P. heterophyllus. 
Corolla scarlet-red, tubular-funnelform, very strongly 2-lipped.37. P. bridgesii. 

1. P. menziesii Hook. var. davidsonii Piper. Stems prostrate, forming a 
leafy mat from which arise the leafy - 
braeted peduncles; peduncles 1 to 2 
(or 4 or 5)-flowered, the flowers 
spreading horizontally; basal leaves 
ovate and obtusish, or the lowest 
orbicular, entire, glabrous, 2 to 5 lines 
long, on short petioles; sepals lance¬ 
olate, glandular-puberulent, 4 to 5 
lines long; corolla blue-purple, 1% to 
1% in. long, its lobes very short, its 
throat ventricose on the lower side, a 
hairy band running down from middle 
lobe of lower lip; upper lip recurv¬ 
ing, lower lip erect (extended in 
direction of tube); sterile filament 
densely bearded at tip, much shorter 
but not “half-shorter ’’ than the 
other filaments; anthers long-woolly. 
—High montane, 7000 to 12,000 ft.: 
Sierra Nevada from Tulare Co. to 
Lassen Co.; Siskiyou Co.; e. to west¬ 
ern Nev., n. to Wash. (P. davidsonii 
Greene.) 

2. P. newberryi Gray. Mountain 

Pkide. Fig. 850. Stems simple, aris¬ 
ing from a woody base, 8 to 20 in. 
high; leaves orbicular to round-ovate, 
serrulate, coriaceous or elliptic, % to 
1% in. long; racemes short, sessile or 
rather short-peduncled; sepals nar¬ 
rowly lanceolate; corolla crimson or 
bright red, 1 to 1% in. long, its lips 

nearly equal; upper lip erect, the lower with equal recurving lobes; lower 
lip with two densely bearded folds; anthers slightly exserted, densely woolly; 
sterile filament bearded at apex.—Montane, on rocky ledges, 4000 to 10,000 
ft.: Mt. Shasta to Lassen, Nevada and Tulare Cos.; North Coast Eanges. 
June-July. (P. sonomensis Greene. P. newberryi var. sonomensis Jepson.) 

850. Pentstemon newDerryi Gray; a, fl. 
branchlet x % ; b, stamen x 2; c, sterile 

filament x 2. 



FIGWORT FAMILY 909 

3. P. cordifolius Benth. Fig. 851. 
Stems long and straggling, 3 to 8 ft. 
long, half-climbing over shrubs, very 
leafy; leaves ovate, subcordate or 
truncatish at base, serrate, veiny, x/2 

to 1 or 2 in. long, on short slender 
petioles or sessile; panicle short and 
leafy, mostly 1-sided, its branches 
short, horizontal or declined; sepals 
ovate-lanceolate; corolla scarlet, tubu¬ 
lar, 1% to 1*4 in. long; upper lip erect, 
notched, nearly y2 as long as the tube; 
lower lip spreading, cleft to the middle, 
the lobes dilated at tip; filaments flat¬ 
tened with narrow-oblong dilations at 
base, the dilations short-hispid on the 
margins ; sterile filament densely 
bearded above on one side. — Canons 
and hill slopes, 500 to 2000 ft.: coastal 
S. Cal. from San Luis Obispo and 
Ventura Cos. to San Diego Co.; Santa 
Barbara Isis.; s. to L. Cal. 

4. P. corymbosus Benth. Stems 10 
to 16 in. high, arising from depressed 
or low shrubby evergreen mats; her¬ 
bage glabrous except the glandular- 
pubescent inflorescence; leaves oblong 
and acute at both ends or narrowly 
ovate or the lower obovate, denticu¬ 
late or entire, % to 1% in. long, short- 
petioled; flowers in terminal corymbs; 
sepals linear or somewhat narrowed 

852. Pentstemon breviflorus Lindl.; a, fl. 
branchlet x ^ ; b, fl. x 1; c, anther x 3 ; d, 

sterile filament xl%. 

851. Pentstemon cordifolius Benth.; a, fl. 
branchlet x Vs ; b, fl. x 1; c, anther before 
dehiscing x 3 ; d, anther after dehiscing x 3 ; 

e, sterile filament x 1 Vz. 

above; corolla scarlet, tubular,2-lipped, 
1 to 1^4 in- long; lower lip abruptly 
spreading, 3-parted into oblong lobes, 
the upper lip erect, 2-cleft; filaments 
all pubescent at the very base, the 
sterile one bearded its whole length on 
one side.—Rocky ledges and cliffs, 500 
to 5000 ft.: Coast Ranges from Mt. 
Hamilton Range, Santa Cruz Mts., 
Lake Co. and Mendocino Co. to Shasta 
and Siskiyou Cos. (P. intonsus Hel.) 
Var. puberulentus Jepson n. var. 

Leaves tending to be elliptic; herbage 

puberulent. — Butte Co. (Richardson 
Sprs., Hall 6763, type). 

5. P. ternatus Gray. Straggly bush 
4 to 6 ft. high, the flowering stems 
virgate, arising from the older woody 
base; herbage, pedicels and calyx gla¬ 
brous, the stems glaucous; old bark 
fissured into long narrow deciduous 
strips; leaves linear-lanceolate (or the 
lowest ovate), serrulate, % to 2 in. 
long, subsessile, borne in 3s, except the 
lower; flowers in an elongated raceme¬ 
like thyrsus; corolla terra-cotta color, 
or pale scarlet, tubular, 1 in. long, 2- 
lipped, the lips 2 to 3 lines long; upper 
lip erect, shortly notched; lobes of the 
lower lip linear-oblong or ovate. 
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spreading; fertile filaments bearded 
at base; sterile filament densely 
bearded along its whole upper side.—- 
Montane, 1500 to 7000 ft.: San Diego 
Co. to the San Jacinto, San Bernar¬ 
dino and San Gabriel mountains; n. 
to the southern Sierra Nevada in 
Kern Co. Aug. 

6. P. brevifiorus Lindl. Fig. 852. 
Stems simple, elongated, from a 
branched woody base, 3 to 6 ft. high; 
herbage glabrous and glaucous, the 
pedicels, calyx and corolla gland¬ 
ular-pubescent; leaves lanceolate, 
oblong-lanceolate, or linear, denticu¬ 
late (or the lowest entire), % to 2% 

in. long; panicle ample, 6 to 9 in. 
long; sepals ovate, acuminate, 2 lines 
long; corolla 6 to 7 lines long, white 
with pinkish marking, deeply 2- 
lipped, the upper lip oblong, erect, 
galeate, notched (with a small re¬ 
flexed tooth in the notch), longer 
than the tube, beset with viscid 
hairs; lower lip with widely spread¬ 
ing oblong lobes; filaments approxi¬ 
mate in center so as to close tube, 
glabrous, abruptly dilated at base, 
the dilation oblong, densely hispidu- 
lose-margined above; sterile filament 

glabrous; stamens exserted.—Dry hills, 1000 to 6500 ft.; inner Coast Ranges 
from Ventura and San Luis Obispo Cos. to Shasta Co., thence s. in the 

Sierra Nevada to Tulare Co.; e. to 
western Nev. 

7. P. antirrhinoides Benth. Fig. 
853. Much-branched evergreen shrub 
1 to 8 ft. high; herbage minutely 
puberulent or subglabrous; leaves 
linear or oblong, 3 to 8 lines long, on 
a short but slender petiole; panicle 
ample, leafy; sepals round-ovate, 
acute; corolla yellow, very broad, 9 
to 10 lines long, strongly gaping, its 
tube short and broad, shorter than 
the lips; upper lip erect, cleft, 
strongly incurved-arehed, very 
slightly notched; lower lip deeply 
parted, its lobes turned downward; 
stamens exserted; filaments some¬ 
what dilated at the middle, arising 
from an oblong dilation, the dilation 
densely short-hairy on its upper mar¬ 
gins; sterile filament densely bearded 
on one side at apex.—Mesas, valley 
flats and canons, 1000 to 3000 ft.: 
coastal S. Cal. from the San Bernar¬ 
dino foothills to San Diego Co.; s. to 
L. Cal. Apr.-May. 

8. P. lemmonii Gray. Bush Beard- 

Tongue. Fig. 854. Bush 2 to 4 ft. high, 
with vigorous erect glaucous stems 
from a woody base, rather remotely 

854. Pentstemon lemmonii Gray; a, lower 
leaves x V2 ; b, infl. x % ; c, fl. x 1; d, an¬ 

ther x 3 ; e, sterile filament x IV2. 

853. Pentstemon antirrhinoides Benth.; a, 
fl. branchlet x V2 ; b, fl. x 1; c, anther x 5 ; 

d, sterile filament x 2. 
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leaved; leaves ovate or ovate-lanceolate, acute, sparsely serrulate or entire, light 
green, glabrous, % to 2 in. long; sepals narrowly ovate, acuminate; corolla 
brownish-buff or purplish and dull yellow, small (% in. long), with short 
tube, campanulate-dilated throat and spreading lips; lower lip with 5 longi¬ 
tudinal purple lines running down into throat; sterile filament strongly 
bearded on one side of the curved apex; capsule 2 lines long.—Along streams 
in canons, 800 to 5000 ft.: Coast Eanges from Santa Clara Co. to Siskiyou 
Co., thence s. in the Sierra Nevada to Placer Co. July-Aug. 

9. P. rothrockii Gray. Woody at base, forming a bush 10 to 20 in. high 
and twice as broad; stems of the season and calyces glandular-puberulent; 
leaves ovate or ovate-oblong, mostly subcordate at base, subentire or undu¬ 
late-dentate, 3 to 6 lines long, subsessile; flowers sessile in the upper axils 
of the simple stems, the inflorescence thus spike-like, leafy below; corolla 
dull yellow or yellowish-white, sometimes purple-tinted outside, sparsely 
pubescent, 5 to 6 lines long; upper lip arched, notched, about half the length 
of the tube, the lower lip shorter than the upper, its lobes broadly oblong, 
recurving; filaments dilated at base, somewhat pubescent at base; sterile fila¬ 
ment glabrous, pubescent at base.—Mountain slopes, 6000 to 8000 ft.: s. 
Sierra Nevada in Tulare, Inyo and Kern Cos.; San Jacinto Mts. (P. scabridus 
Eastw. P. jacintensis Abrams.) 

10. P. palmeri Gray. Stems 1% to 3 ft. high, woody at base; herbage gla¬ 
brous, often glaucous, the peduncles, pedicels and calyx sparingly glandular- 
puberulent; leaves narrowly ovate to lanceolate (or the lowest obovate), 
sharply or spinulose-dentate, 1% to 4 in. long, shortly petioled or subsessile; 
sepals ovate; corolla dull or cream-white, streaked or tinted with violet- 
purplish or pink markings, 1 to 1% in. long, the short tube not longer than the 
calyx, rather abruptly expanded into the broadly ventricose-campanulate 
throat; lips short, the upper lip erect, 2-lobed, lower lip widely spreading, 
hairy on the palate; filaments glabrous or the upper pair obscurely puberulent 
at base; sterile filament densely yellow-hairy at tip, slightly exserted; style 
with rusty short hairs below.—Mountain slopes and flats, 2100 to 8000 ft.: 
mts. of coastal S. Cal.; n. in inner Coast Eanges to San Benito Co.; Mohave 
Desert; s. Sierra Nevada in Kern and Tulare Cos.; e. to southern Utah. June- 
July. 

11. P. floridus Bdg. Stem simple, 1^ to 3 ft. high; herbage glabrous, some¬ 
what glaucous; leaves oblong to ovate or lanceolate, 1% to 3 in. long; panicle 
virgate, the pedicels and calyx glandular-pubescent; corolla pink or pink-red, 
11 to 12 lines long, its tube 3 to 4 lines long, the throat abruptly and strongly 
ventricose on the lower side, the upper side of the corolla nearly straight, the 
mouth a little constricted; upper iip erect or slightly bent backward, deeply 
cleft; lower lip deeply cleft, its lobes subequal, deflexed-curving; all the lobes 
very short (1 to 2 lines long) and very obtuse; sterile stamen glabrous.— 
Mountains bordering the northern Owens Valley in Inyo Co., 6000 to 8000 ft.: 
e. slope Sierra Nevada; White Mts. 

12. P. rattanii Gray. Stems several from the branched root-crown, erect, 
1% to 1% ft. high; herbage glabrous, the inflorescence glandular-puberulent; 
basal leaves ovate, dentate, % to 4 or 7 in. long, on petioles % to as long; 
cauline leaves oblong- or more commonly triangular-ovate, subcordately clasp¬ 
ing, Y2 to 214 in. long; flowers loosely glomerate in an open panicle, the 
glomemles long-peduncled from the axils; corolla slightly oblique, strongly 
2-lipped, lavender or pale purple, 9 to 11 lines long, the throat campanulate- 
dilated above the narrow tube; lower lip hairy on the palate; sterile stamen 
sparsely hairy.—Canons, 3000 to 4500 ft.; Mendocino Co. to Trinity Co. July. 
Var. minor Gray. Inflorescence spike-like; flowers 6 to 7 lines long; sepals 
attenuate.—Del Norte Co. Var. KLkEi Gray. Sepals oblong.—Ben Lomond, 
Santa Cruz Mts. 

13. P. spectabilis Thurber. Pig. 855. Stems slender, simple, 3 to 4 ft. high; 
herbage glabrous even to the calyx and corolla; leaves ovate to oblong, acutely 
dentate, coriaceous, glaucous, 2 to SY in. long, sessile or the lowest petioled, 
the upper connate-perfoliate; panicle open and elongated, 6 to 17 in. long; 
sepals oval, subacute; corolla blue or blue-purple, moderately 2-lipped, the 
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throat red-purple to lilac, 10 to 15 lines 
long, the tube narrow, twice as long as 
the calyx, then abruptly dilated into 
the campanulate or ventricose throat; 
corolla-lobes truncatish or roundish, 
subequal, spreading, 2% to 3 or 4 lines 
long; upper lip deeply cleft; sterile 
stamen glabrous.—Dry hills and val¬ 
leys, 2000 to 4500 ft.: San Luis Obispo 
Co. to coastal S. Cal., thence e. to N. 
Mex. Var. gilmanii Jepson n. var. 
Leaves entire; corolla narrower.—Mt. 
San Jacinto (M. F. Gilman 744, type). 

14. P. fruticiformis Cov. Stems 1 
to 3 ft. high, only slightly woody at 
base; leaves lanceolate to linear, en¬ 
tire, sessile or shortly petioled, 1^2 to 
21/> (or the lowest to 5^4) in. long; 
herbage glabrous throughout, a little 
glaucous; panicle open but somewhat 
narrow; corolla white or pale pink with 
deeper pink or lavender lobes, the 
throat ventricose-dilated on the lower 
side, the upper side of corolla nearly 
straight above the short (2 lines long) 
proper tube, the tube shorter than the 
calyx; lips widely gaping, the lower 
lip spreading, white-hairy at base; 

tion of leafy stem x % ; b, infl. x Ye; c, fl. upper lip notched, erect; sterile fila- 
x 1 'id, anther x 3; e, sterile filament x 1. ment hairy at the dilated tip.—Arid 

montane slopes, 4000 to 6000 ft.: Panamint Mts.; Argus Mts. May-June. 
Var. spicifOrmis Jepson n. var. Flowers in glomerate whorls, the inflores¬ 
cence thus spike-like, the peduncles and pedicels only 1 to 2 lines long; 
corolla-lobes erosulate.—Upper Kern Kiver (near Trout Mdws., 6300 ft., 
Jepson 1045, type). Var. incertus M. & J. Leaves 1 to 1% lines wide; 
pedicels and calyces glandular-puberulent; proper corolla-tube twice as long 
as calyx.—Southern Sierra Nevada in Inyo Co. and Kern Co. (P. incertus 
Bdg.) 

15. P. clevelandii Gray. Stems slender, 1 to 2*4 ft. high; herbage glabrous 
throughout or essentially so; leaves fleshy or coriaceous, oblong to ovate, 
commonly truncatish or subcordate at base, denticulate, 1 to 2^4 in. long, 
the lower petioled, the upper or some of them connate-perfoliate or some¬ 
times distinct; panicle virgate, rather densely flowered, % to l1/! ft. long; 
sepals ovate, acute, 1% to 2 lines long; corolla red, tubular-funnelform, 8 to 
9 lines long, the throat narrow but a little distended on the lower side, the 
lobes subequal, quadratish, spreading or sometimes closely reflexed; sterile 
filament moderately hairy at the dilated apex, rarely glabrous; capsule 
ovoid, twice as long as the calyx.—Easterly slopes and canons, 1000 to 4000 
ft.: Santa Rosa Mts. s. to Cuyamaca Mts. and L. Cal. Apr.-May. Var. 
connatus M. & J. Upper leaves connate-perfoliate; sterile filament densely 
bearded.—Canons on w. side Colorado Desert. Var. stephensii M. & J. Upper 
leaves connate-perfoliate; sterile filament glabrous.—Providence Mts. (P. 
stephensii Bdg.) 

16. P. pseudospectabilis Jones. Very near no. 15; stems erect, 3 to 4 ft. 
high; herbage glabrous and glaucous, the inflorescence sparingly glandular- 
puberulent; leaves oblong-ovate, sharply dentate, sessile or the lower petioled, 
or the upper connate-perfoliate, 1% to 4 in. long; panicle narrow, strict, the 
glomerules distinct, the bracts very small or foliaceous; corolla pink, tubu¬ 
lar-funnelform, 11 to 13 lines long; sterile filament glabrous.—Chuckwalla 
Mts., e. Colorado Desert; e. to western Ariz. 

17. P. centranthifolius Benth. Scarlet Bugler. Fig. 856. Stems slender, 
simple, 1 to 4 ft. high, ending in a virgate panicle; herbage glabrous and 

855. Pentstemon spectabilis Thurber; a, por- 
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glaucous; leaves ovate to elliptic or 
oblong-lanceolate or lanceolate, en¬ 
tire, sessile or subcordate-clasping; 
panicle virgate; pedicels very slen¬ 
der, 14 to % in. long; sepals round- 
ovate; corolla bright vermilion, tubu¬ 
lar, 1 in. long, the lobes nearly 
equal, turned backward in sets of 2 
and 3 and in this way obviously 2- 
lipped; sterile filament glabrous; 
capsule 6 to 7 lines long. — Cliffs, 
sandhills or sandy flats, 600 to 4700 
ft.: coastal S. Cal.; n. to San Carlos 
Kange, e. Contra Costa Co. and Vaca 
Mts.; Mohave Desert; Colorado 
Desert; e. to Ariz. and southern Utah. 
Apr.-June. (P. subulatus Jones.) 

18. P. parishii Gray. Stems slen¬ 
der, virgate, 2 to 3 ft. high, from a 
woody base; herbage glabrous 
throughout; leaves ovate to oblong 
or lanceolate, entire or serrulate, 1% 
to 2 y2 in. long, the upper auriculate- 
clasping, the lower sessile, the lowest 
short-petioled; panicle narrow, elon¬ 
gated; sepals ova'te, acute; corolla 
red, tubular-funnelform, glabrous, 10 
to 12 lines long, its lobes roundish, 
1% to 2 lines long; anthers slit from 
end to end, not denticulate; sterile 
filament glabrous.—Plains, flats and 
valleys, 1000 to 3000 ft.: s. side San Gabriel and San Bernardino mountains 
to e. San Diego Co. Apr.-May. 

856. Pentstemon centranthifolius Benth.; a, 
portion of leafy stem and infl. x *4 ; b, fl. x 1; 

c, anther x 3 \ d, sterile filament x IV2. 

19. P. eatonii Gray. Stem simple, 1 to 2 ft. high; herbage glabrous 
throughout; leaves ovate to linear-lanceolate, sessile or clasping, 1% to 4 
in. long, the lower ovate to narrowly obovate or broadly oblong, 1 to 2 in. 
long, on petioles y2 to as long; panicle virgate; corolla vermilion, tubular, 
obscurely 2-lipped, 1 to 1% in. long, its subequal lobes broad and rounded, 
1% to 2 lines long; fertile filaments glabrous, the upper ones dilated at 
base; sterile filament with a tuft of bristles at apex; anthers scrobiculate, 
cleft from the base % of the way to the apex, the margin denticulate.— 
Mountain slopes bordering or in the deserts, 4000 to 6000 ft.: n. side Colo¬ 
rado Desert; Mohave Desert; e. to southern Nev. and Utah. May-June. 

P. MtJNZii Jtn. Corolla red, funnelform-tubular, its lower lip reflexed; 
sterile filament glabrous (ex char.).—Providence Mts. 

20. P. labrosus Hook. Stems simple, slender, erect, 1% to 2y2 ft. high, 
ending above in a virgate panicle; herbage glabrous throughout; leaves 
mostly basal or sub-basal, narrowly linear to oblanceolate, glaucous, entire, 
2 to 4% in. long, gradually narrowed at base (especially the lower) to a 
broad petiole; sepals ovate, acute, the margin denticulate, flowers spread¬ 
ing or horizontal; corolla crimson, tubular, little enlarged upward, 1 to 1% 
in. long, its equal lips % or over y2 the length of the tube; upper lip erect, 
cleft about % its length; lobes of lower lip widely spreading, linear, 5 to 6% 
lines long; sterile filament glabrous.—In chaparral and forest, the leafy 
bases matting the ground in opens, 4000 to 6000 ft.: Mt. Pinos and Ojai 
Valley s. through the San Bernardino, San Gabriel, and San Jacinto moun¬ 
tains to L. Cal. 

21. P. glaber Pursh. Stems several from a vertical rootstock, erect, 1 y2 
to 2 ft. high, the leaves chiefly basal; herbage, pedicels and calyces glabrous, 
rarely minutely puberulent; leaves narrow-oblanceolate, drawn down to a 
long petiole-like base, 2 to 4 in. long, the upper ones oblong to linear, sessile; 
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glomerules sessile or shortly peduncled along the main axis, the inflorescence 
thus spike-like; sepals ovate, scarious-margined, acuminate; corolla bright 
blue or purple, 1 to 1% in. long, the throat funnelform, enlarged above the 
tube; anthers dehiscent not quite to apex; sterile stamen densely hispid at 
apex or glabrous.—Mountain slopes and flats bordering the deserts, 2800 to 
8500 ft.: n. slope San Bernardino and San Gabriel mountains; Mt. Pinos; 
Tehachapi Mts.; White Mts.; Sierra Nevada from Tulare Co. to Sierra Co. 
and n. to Siskiyou and Modoc Cos.; e. to Nev. and Wyo., n. to Ore. May- 
July. Var. utahensis Wats. Herbage pruinose-puberulent, as also the pedi¬ 
cels and calyces.—E. slopes or summits of Sierra Nevada in Nevada and 
Eldorado Cos.; e. to Utah. 

22. P. confertus Dougl. Stems from a root-crown; herbage glabrous; leaves 
entire; flowers glomerate, the glomerules forming whorls; calyx-lobes denticu¬ 
late or lacerate at apex; corolla yellow, the lower lip with a densely hairy 
patch in center; sterile filament densely yellow-hairy at apex.—Wash, and 
Ore. Eepresented with us only by the following varieties: Var. procerus 

Cov. Stems few from the branching root-crown, l1/^ to 1% ft. high, the leaves 
basal and cauline, the cauline leaves only moderately reduced upwards, their 
blades longer than those of the basal leaves; inflorescence glabrous (in ours) 
or glandular-pubescent; basal leaves oblong or obovate, mostly acute at 
both ends, 1 to 2 in. long, gradually narrowed to a petiole % to % as long 
or sometimes subsessile; cauline leaves oblong to oblong-lanceolate or lanceo¬ 
late, sessile by an acute or broad base, 1 to 3 in. long; glomerules forming 

3 to 5 distinct and often remote 
whorls, the whorls thus interrupted- 
spicate; calyx-lobes denticulate or 
lacerate at apex; corolla blue, tubu¬ 
lar, slightly 2-lipped, 6 to 8 lines long, 
the lips about 1 line long.—Moun¬ 
tain slopes, 5000 to 8000 ft., uncom¬ 
mon in Cal: Sierra Nevada from 
Fresno Co. to Nevada Co.; n. to 
Wash. (P. procerus Dougl.). It passes 
by intergrades into the var. caeruleo- 
purpureus. Var. rigidus Jepson n. 
var. Stems several from the branched 
crown of a stout vertical root, erect, 
rigid, 10 to 13 in. high; whorls of 
inflorescence condensed, capitate-ob¬ 
long, % to 1 in. long.—E. side Sierra 
Nevada in Eldorado Co. (Brockway, 
Lake Tahoe, Jepson 7742, type). 
Var. caeruleo-purpureus Gray. Fig. 
857. Stems several or many in tufts 
from a horizontal rootstock, 6 to 15 
in. high, the foliaceous bases often 
forming a loose leafy mat; pedicels 
and calyx glabrous or sometimes mi¬ 
nutely glandular-puberulent; basal 
leaves narrowly obovate, % to l1/! in. 
long, on petioles % as long; cauline 
leaves linear to linear-oblong or 
oblong-lanceolate, 1% in. long; flow¬ 
ers in 2 to 4 distinct and often re¬ 
mote whorls; corolla 4 to 6 lines long, 

blue-purple to pale blue, the tube red-purple. — High montane slopes and 
ridges, 7000 to 10,000 ft.; common: White Mts.; Sierra Nevada from Tulare 
Co. to Modoc Co.; Yollo Bolly Mts. to Siskiyou Co.; n. to Wash. (P. hetero- 
doxus Gray.) Var. geniculatus Jepson n. comb. Much condensed, l1/* to 2 
(or 4) in. high, the inflorescence reduced to 1 (or 2) whorls.—Alpine in the 
Sierra Nevada, 9000 to 12,100 ft., from Tulare Co. to Mariposa Co. (P. 
geniculatus Greene.) Var. modestus Jepson n. comb. Stems 6 to 8 in. high; 
inflorescence usually dense (the whorls congested), % to 1^4 in. long; corolla 

857. Pentstemon confertus var. caeruleo-pur¬ 
pureus Gray; a, base of plant x Yz ; b, fl. stem 
x Yz ; c, fl. x 1 Yz ; d, lower lip spread open 

and 4 stamens x IY2. 
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very small (3% lines long).—East side Sierra Nevada in Lassen Co.; e. to 
Nev. (P. modestus Greene.) 

23. P. acuminatus Dougl. Stems few from the branched root-crown, 9 to 
18 in. high, leafy below the inflorescence to the base; herbage, pedicels and 
calyces glabrous and glaucous; cauline leaves lanceolate to oblong-lanceolate 
or ovate, commonly with rounded or subcordate sessile base, 1 to 3 in. long, 
the lower or basal linear or oblanceolate, commonly very much narrower, 
more or less petioled; flowers in whorled glomerules, the axis with 5 to 7 
distinct and mostly approximate but loose whorls; bracts subcordate, mostly 
broader than long; corolla lilac or blue, tubular-funnelform, very moder¬ 
ately 2-lipped, 7 to 8 lines long; sterile filament dilated and densely yellow- 
hairy.—Plains and valleys, 4000 to 6000 ft.: rare, Inyo Co.; n. to eastern 
Ore. and Wash. 

24. P. divergens Jones. Stems few or several from a thick heavy root- 
stock, 7 to 10 in. high; herbage densely or minutely cinereous, the inflores¬ 
cence densely viscid-villous; leaves oblong-ovate to elliptic, entire, coriaceous, 
1 to 3 in. long, the cauline sessile or nearly so, the uppermost ovate-lance¬ 
olate, the lower ones on petioles % to 1 in. long; flowers in dense whorl¬ 
like barely discrete glomerules, the inflorescence thus spike-like and only 
a little interrupted, 3 to 6 in. long; sepals narrowly lanceolate-attenuate; 
corolla red, narrow-campanulate above the short tube, 6 to 8 lines long; 
sterile filament densely yellow-hairy.—Desert ranges, 5000 to 6000 ft., Inyo 
Co.: Coldwater Canon, White Mts.; Bishop; Hunter Eanch Mts.; Darwin. 
(P. monensis Ilel.) 

25. P. calcareus Bdg. Stems tufted on a woody root-crown, 1% to 3 in. 
high; herbage densely puberulent, becoming purplish in age; pedicels and 
calyces glandular-villous; leaves ovate to elliptic or lanceolate or oblanceo¬ 
late, entire or with a few remote minute teeth, % to 1% in. long, the petioles 
% to as long; flowers in a small panicle, the panicle dense, viscid-villous, % 
to % in. long; sepals narrowly lanceolate-attenuate; corolla pink, nearly 
tubular, 4 to 6 lines long; sterile filament hairy.—Providence Mts., e. Mohave 
Desert. 

26. P. albomarginatus Jones. Stems several from the root-crown, erect, 
5 to 9 in. high; herbage glabrous, shining; leaves obovate to oblanceolate, 
entire, white-margined, drawn down to a short petiole-like base, % to 1% 
in. long; panicle spike-like, leafy, the whorls distinct; sepals lanceolate, nar¬ 
rowly white-margined; corolla pink, tubular-funnelform, 5 to 7 lines long, 
its palate densely yellow-bearded; sterile stamen glabrous.—Deserts, rare: 
e. Mohave Desert (Lavic); e. to southern Nev. 

27. P. ambiguus Torr. var. thurberi Gray. Stems erect, branching, 2 to 5 
ft. high, woody at base; herbage glabrous; pedicels and calyx glabrous; 
leaves very narrowly linear, entire, sessile, % to 1% in. long; panicle narrow; 
sepals with narrow scarious margins, % to 1 line long; corolla rose-color or 
pink, tubular-funnelform, 5 lines long, with ample limb; sterile stamen gla¬ 
brous.—W. edge of Colorado Desert in San Diego Co. (San Felipe); Ariz. 
to N. Mex. 

28. P. linarioides Gray var. californicus M. & J. Stems several from the 
branched root-crown, ascending, 4 to 9 in. high; herbage silvery-canescent; 
leaves oblanceolate, mucronulate, 3 to 5 lines long, drawn down to a short 
petiole; corolla purple or lilac, 6 to 7 lines long; sterile filament bearded.— 
Dry rocky hillsides, 4000 to 5000 ft., rare: San Jacinto Mts. 

29. P. deustus Dougl. Stems several to many from the branched rOot- 
crown, simple, erect, 5 to 12 in. high; herbage and inflorescence glabrous, the 
pedicels and calyces scantily and minutely puberulent or sometimes a little 
glandular; leaves ovate to linear-oblong or oblong-lanceolate, sharply serrate, 
y2 to 1% in. long, sessile or the lower drawn down to a very short petiole; 
flowers glomerate in the opposite axils and thus whorl-like, the whorls dis¬ 
crete, forming a spike-like panicle 3 to 7 in. long, bracteate above, leafy at 
base; corolla blue, 4 to 5 lines long; filaments rather markedly dilated; sterile 
stamen glabrous; anthers glabrous, the margins not ciliate.—High montane, 
4500 to 7000 ft., n. Cal.: Nevada Co. to Tehama and Modoc Cos., thence w. to 
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Siskiyou and n. Humboldt Cos.; n. to Ore. June-July. Yar. arenArius Jepson 
n. comb. Herbage pilose, rarely glabrous, the pedicels and calyx viscid-pilose; 
sterile filament glabrous or a little hairy.—Lassen Co.; also Esmeralda Co., 
Nev. (P. arenarius Greene. P. sudans Jones.) 

30. P. ovatus Dougl. Flowering stems 1 to 2% ft. high, somewhat leafy, 
arising from a basal cluster of short leafy shoots; herbage glabrous, the 
inflorescence glandular-puberulent; basal leaves oblong-ovate to lanceolate- 
ovate, denticulate, 1% to 2% in. long, on petioles % to % as long; cauline 
leaves 2 or 3 pairs, remote, ovate or ovate-lanceolate, mostly subcordate at 
the sessile base, 1 to 3 in. long; flowers in dense whorls, the whorls discrete 
or sometimes remote; corolla purple-blue, 6 to 7 lines long, its lobes short, 
obtuse or subacute, the upper and lower lips equal or nearly so; lower lip 
with a few sparse hairs; fertile filaments glabrous, the sterile much longer 
than the fertile, glabrous or plainly hairy but the hairs discrete.—Montane 
slopes, 6000 to 7000 ft.: Yollo Bolly Mts. and n. Humboldt Co. to Siskiyou 
Co.; n. to Wash. 

31. P. gracilentus Gray. Stems slender, erect from a woody base, 10 to 18 
in. high, leafy at base or on lower portion, the upper portion of the stem with 

reduced leaves or nearly naked; herbage 
glabrous, the pedicels and rachis mi¬ 
nutely glandular-puberulent; leaves 
linear-oblanceolate or oblanceolate-ob- 
long, or linear-oblong to linear, entire, 
1V2 to 2% in. long, narrowed below to 
petiole % to % as long; flower-clusters 
remote, forming a narrow thyrsus or 
loose panicle; corolla blue, 6 to 8 lines 
long, tubular, but enlarged upward a 
little, 2-lipped, the lips short (1% to 2 
lines long); upper lip notched, the lower 
lip parted into 3 oblong lobes; sterile 
filament yellowish-hairy on one side 
above the middle, as long as the sta¬ 
mens; anthers deeply sagittate, cleft 
only at apex, glabrous.—Open forest 
slopes, 7000 to 7500 ft.: n. Sierra Nevada 
from Nevada Co. to Siskiyou and Modoc 
Cos.; nw. Nev. to s. Ore. July-Aug. Yar. 
urs6rum Jepson n. var. Leaves glau¬ 
cous; corolla-throat more dilated (3 
lines broad).—Bear Yalley, Nevada Co., 
4500 ft. (Jepson, type). 

32. P. laetus Gray. Fig. 858. Stems 
of the season erect or ascending, 4 to 14 
in. high, borne on an abbreviated woody 
base; herbage cinerulous or minutely 
puberulent, the pedicels and calyces mi¬ 

nutely and rather sparingly glandular-puberulent; leaves oblanceolate to 
linear or lanceolate, entire, sessile, % to 3 in. long; panicle racemose, loose; 
sepals linear or lanceolate to narrowly ovate; corolla funnelform, 9 to 16 
lines long, blue to bluish-purple with 2 oblong white patches on throat below 
sinuses of lower lip; lobes of lower lip oblong, iy2 lines long, those of the 
upper round-ovate; sterile filament glabrous; anthers commonly hairy at 
point of insertion on the filament.—Open dry slopes or flats, 3200 to 
8000 ft.: n. Ventura Co.; Sierra Nevada from Kern Co. to Siskiyou Co., 
thence s. to Humboldt Co.; w. Nev. to s. Ore. June-July. (P. cinerascens 
Greene.) Var. leptosepalus Greene. Leaves glabrous; sepals linear-atten¬ 
uate, 4 to 5 lines long.—Lassen Peak. Yar. r6ezlii Jepson n. comb. Sepals 
acuminate; corolla 6 to 7 lines long.—Montane, 5000 to 6500 ft., Placer Co. 
to Trinity Co. (P. roezlii Eegel.) 

33. P. caesius Gray. Stems erect from a branched woody base, 12 to 15 
in. high, the leaves mostly basal or sub-basal; herbage glabrous and glaucous, 

b 

858. Pentstemon laetus Gray; a, fl. branch- 
let x Vz ] b, lower lip x 1; c, anther x 4. 
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the pedicels and calyx glandular-puberulent; leaves ovate or orbicular, 
coriaceous, 4 to 12 lines long, the petioles half to as long; upper leaves 
oblanceolate; panicle open, rather broad, 4 to 10 in. high; corolla tubular, 
blue, 10 to 11 lines long; sterile stamen glabrous.—Bocky montane flats or 
rocky slopes, 6500 to 9800 ft.: San Gabriel Mts.; San Bernardino Mts.; s. 
Sierra Nevada in Tulare Co. 

34. P. purpusii Bdg. Stems diffuse or ascending from a woody base, 4 to 
6 in. high; herbage, especially the leaves, densely white-canescent; leaves 
oval or roundish-ovate, very obtuse, 2 to 3 lines long, abruptly drawn down 
to a petiole % as long; upper leaves obovate or oblanceolate, scarcely 
petioled, 4 to 5 lines long; inflorescence spike-like, 1 to 3 in. long, glandular- 
pubescent; sepals linear; corolla violet, tubular-funnelform, 1 to 1 Vs in. 
long; sterile filament glabrous; anthers hairy in the sinus.—Yolly Bolly Mts. 
to high mts. of n. Lake Co. (Mt. Sanhedrin, Snow Mt.). July. 

35. P. jaffrayanus Hook. Stems several, erect from a woody base, 9 to 14 
in. high; herbage glabrous and blue-glaucous; lower leaves obovate or spatu- 
late, gradually drawn down to a narrow or petiole-like base, 1 to 1% in. 
long; middle cauline leaves commonly elliptic, broadly ovate or rarely ovate* 
lanceolate, % to 1 (or 1%) in. long, sessile, sometimes a little subcordate 
at base; flowers in a narrow panicle, the lower clusters on peduncles com 
monly 6 to 9 lines long; corolla lilac or purplish-blue, % to 1 % in. long, the 
throat campanulate; sterile stamen glabrous.—Bocky ridges or slopes, 5000 
to 7000 ft.: Sierra Nevada from Tulare Co. to Butte and Shasta Cos.; inner 
North Coast Banges from Lake Co. to Siskiyou Co. July-Aug. Yar. parvulus 
Jepson n. comb. Leaves 6 to 8 lines long; corolla 6 to 7 lines long.—High 
montane: Tulare Co.; Siskiyou Co. (P. azureus var. parvulus Gray.) 

36. P. heterophyllus Lindl. Fig. 859. Stems erect or ascending, many from 
the base, often reddish, % to 2 ft. high; herbage, pedicels and calyx minutely 
puberulent, sometimes glabrous and green; leaves narrowly linear to lanceo¬ 
late or oblanceolate, 1 to 3 in. long, mostly % to 2 lines wide; flowers spread¬ 
ing or horizontal, solitary in the axils 
a strict or spike-like panicle, the 
lower clusters on peduncles commonly 
2 to 6 lines long; sepals ovate, acumi¬ 
nate; corolla blue or purple, rather 
abruptly ventricose-dilated above the 
narrowly tubular base, % to 1% in. 
long; upper lip short, more or less 
reflexed, the lower longer, spreading; 
sterile filament glabrous. — Open 
places, rocky hillslopes, flats in the 
hills or mountain valleys or in beds 
of winter streams, 200 to 5500 ft.: 
Sierra Nevada foothills from Amador 
Co. to Mariposa Co.; Coast Banges 
from Mendocino and w. Colusa Cos. 
to San Luis Obispo Co.; s. to Ven¬ 
tura and San Diego Cos. May-June. 
Var. azureus Jepson n. comb. Her¬ 
bage cinereous-puberulent, often 
glaucous; leaves mostly 1 to 3% lines 
wide.—Sierra Nevada foothills and 
middle altitudes, Mariposa Co. to 
Butte Co. (P. azureus Benth.) 

37. P. bridgesii Gray. Flowering 
stems simple, 1 to 2% ft. high, aris¬ 
ing from short woody bases; leaves 
linear or narrow-oblanceolate to ob¬ 
long, acute or obtuse, 1 to 3 in. long, 
narrowed below to a short petiole; 
lowest leaves spatulate-obovate, 

of the opposite bracts and thus forming 

859. Pentstemon heterophyllus Lindl.; a, sect, 
of stem with leaves x % ; b, infl. x V2 ; c, an¬ 

ther x 4%. 
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rather short; herbage glabrous, the pedicels and calyx glandular-puberulent; 
panicle narrow or virgate, more or less secund; corolla red or scarlet, 1 to 
1% in. long, tubular-funnelform, markedly 2-lipped, the lips % to % as long 
as the tubular portion; upper lip erect, notched; lower lip spreading or re¬ 
curving, with 3 broadly linear or oblong lobes; sterile filament glabrous.— 
Talus or rock outcrops, 4500 to 8500 ft.: high coastal mts. of S. Cal. and n. 
to northern Ventura Co.; Tehachapi Mts.; Sierra Nevada from Kern Co. to 
Tuolumne Co.; White Mts.; e. to Col. and Ariz. June. 

9. CHELONE L. 

Perennial herbs. Leaves opposite, acutely serrate. Flowers large. Anthers 
long-woolly. Sterile filament conspicuous. Seeds surrounded by a broad mem¬ 
branous wing. (Greek chelone, tortoise, the corolla resembling the head of 
that pedestrian.) 

1. C. nemorosa Dougl. Stems simple, 1% to 2 ft. high; herbage glabrous 
up to the inflorescence, this more or less glandular-pubescent; leaves ovate to 
lanceolate, 1% to 2 in. long, petiolate; flowers pediceled in an open 3 to 12- 
flowered panicle with lanceolate bracts; calyx 5 lines long, the sepals lanceo¬ 
late, about equal; corolla violet-purple, 1 in. long, with widely open orifice; 
upper lip short, 2-cleft, the lower spreading, 3-cleft; sterile filament hirsute 
at apex, the fertile filaments glabrous or pubescent above, hirsute at base.— 
Along wooded mountain streams: Marble Mt., Siskiyou Co.; n. to Wash. 

10. DlPLACUS Nutt. 

Evergreen glutinous shrubs with branching pubescence, one species an herb 
with mainly simple hirsute-glandular pubescence. Leaves opposite, revolute 
in the bud. Flowers red or yellow, solitary in the axils. Calyx tubular, 5- 
angled, 5-toothed. Corolla with funnelform tube and rather broad 2-lipped 
limb. Stamens 4. Stigma of two flat lobes, closing together when irritated. 
Capsule firm-coriaceous, ovatish-oblong to linear-oblong, included in the calyx, 
with a woody enlargement at the pointed apex, opening down the upper 
suture only or mainly, the valves spreading out nearly flat and bearing the 
placentae on their middle. (Greek, di, double, and plakous, a cake, referring 
to the placentae.) 

Herb; pubescence birsute-glandular with mainly simple hairs; corolla golden-yellow. 
1. D. clevelandii. 

Shrubs; more or less glutinous, the pubescence almost none to dense, of mainly branched 
hairs. 

Corolla cream-color to salmon-color. 
Corolla-throat broad, somewhat gibbous, abruptly narrowed to slender tube. 

2. D. longiflorus. 
Corolla-throat narrow-funnelform, gradually narrowed to tube. 

Pedicels rather fleshy, about 14 in. long; calyx-teeth spreading. .3. D. aridus. 
Pedicels slender, about x/i in. long; calyx-teeth mainly erect. 

4. D. aurantiacus. 
Corolla red or shaded with red. 

Leaves linear-lanceolate.5. D. puniceus. 
Leaves ovate or rhombic-ovate.6. D. parviflorus. 

1. D. clevelandii (Bdg.) Greene. Stems several, erect, simple, herbaceous, 
1 to 2 ft. high from a woody base; herbage yellowish-green, glandular-hirsute 
with mainly simple hairs; leaves oblong to lanceolate, acute, more or less 
serrate along upper half, sessile, % to 3 in. long; pedicels slender, scarcely 
2 lines long; calyx narrow-campanulate, constricted just above the ovary, 
10 to 11 lines long, increasing a little in fruit, the lanceolate lobes becoming 
somewhat foliaceous; corolla golden-yellow, iy2 in. long, the tube included, 
narrow at base, expanding gradually into a long open throat, the lobes 
rounded, entire, nearly equal; capsule 5 to 6 lines long, ovatish-oblong.— 
High ridges, 4000 to 6000 ft., w. Riverside Co. and San Diego Co. May-July. 

2. D. longiflorus Nutt. Much branched shrub 1 to 3 ft. high; leaves lanceo¬ 
late to linear-lanceolate or -oblong, plane to revolute, entire or more or less 
evidently toothed, pubescent beneath, 1 to 3 in. long, with smaller leaves 
frequently fascicled in the axils; younger branches, pedicels, and calyces 
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villous with branched hairs; calyx with expanding throat, its teeth narrow, 
obtuse; corolla salmon yellow, 1% to 2% in. long, the throat broad, somewhat 
gibbous at base, funnelform, the tube slender; capsule oblong, somewhat 
acuminate, 8 to 10 lines long.—Foothills, 500 to 5000 ft.: San Luis Obispo 
Co. to cism'ontane S. Cal.; s. to L. Cal. Yar. cal^cinus Jepson n. comb. 
Leaves commonly broader, obovate to oblong, obtuse; herbage with more 
conspicuous pubescence, the hairs longer, very fine and somewhat matted; 
calyx-teeth broader, somewhat foliaceous.—Foothills, 1000 to 2500 (or 6000) 
ft.: Fresno Co. to Tehachapi Mts. Apr.-July. (D. calycinus Eastw.) Yar. 
grandiflOrus Jepson n. comb. Lower than the species, the branches ascend¬ 
ing, 8 to 10 in. or rarely 2 ft. high; branches and pedicels puberulent with 
some glandular hairs, and with few long simple hairs, the latter more abund¬ 
ant at the upper nodes; leaves oblong to obovate, obtuse, slightly toothed or 
entire, somewhat revolute, essentially glabrous, more or less coated with a 
glossy resin, the larger 1 to 2 in. long, 5 to 8 lines wide; corolla very pale 
salmon-color to pale cream-color.—Foothills, 2000 to 3500 ft.: Plumas Co. to 
Nevada Co. June-July. (D. grandiflorus Groenl.) 

3. D. aridus Abrams. Decumbent, the short leafy branches 6 to 9 in. 
high, resinous-glandular, the cortex yellow; 
leaves oblanceolate to oblong, % to 1% in. 
long, remotely toothed, revolute-margined; 
pedicels slightly fleshy, glabrous, about 3 
lines long; calyx tubular below, constricted 
at throat, the plicate teeth abruptly spread¬ 
ing; corolla pale buff to yellow, 1% to 2 in. 
long, the slender tube 1 in. or a little more, 
exserted, abruptly expanding to a wide 
throat, the limb short, its lobes rounded, 
slightly notched.—Dry hills, San Diego Co.: 
Jacumba; El Cajon. 

4. D. aurantiacus Jepson n. comb. Busii 
Monkey-flower. Fig. 860. Low shrub 2 to 
4 ft. high; leaves oblong-lanceolate, 1^4 to 5 
lines wide, revolute, denticulate, deep green 
and nearly glabrous above, pubescent be¬ 
neath with branching hairs; pedicels slender, 
commonly glandular-puberulent, about % in. 
long; calyx tubular, the plicate throat 
spreading but little, the orifice margined 
with branching hairs; corolla buff or salmon- 
color, 1 Yz to 1% in. long, the throat narrow- 
funnelform, the lower lip shorter than upper, 
the lobes emarginate, with more or less 
irregular margin; capsule linear-oblong, 5 to 
9 lines long.—Dry hills and canon sides, 20 
to 1500 ft.: Yentura Co. to Del Norte Co.; 
Sierra Nevada foothills from Tuolumne Co. to Placer Co. Apr.-Sept. (Mimu 
lus aurantiacus Curtis. Diplacus glutinosus Nutt.) 

860. Diplacus aurantiacus 
a, sect, of fl. branchlet x % 

x 1; c, capsule x 114 

Jepson; 
; b, leaf 

5. D. punlceus Nutt. Shrub 1% to 5 ft. high; leaves linear-lanceolate, 
obtuse, firm, with revolute margins; calyx narrow-cylindric, the teeth not 
spreading; corolla brick-red, varying to yellow faintly shaded with red, 1 % 
to 2 in. long, the lobes quadrate, notched or toothed; capsule cylindric, obtuse, 
nearly as long as calyx.—Dry hillsides, Ventura Co. to San Diego Co.; s. to 
L. Cal. Some forms approach D. aurantiacus, others D. longiflorus. 

6. D. parviflorus Greene. Bigidly shrubby, ^ to 2 ft. high; leaves nar¬ 
rowly ovate or rhombic-ovate, the larger 6 to 11 lines wide, serrate; calyx 
tubular, the lobes somewhat spreading, especially the upper; corolla brick- 
red, nearly tubular, 1 to 1Yj in- long, the small entire quadrate lobes but 
little spreading; stamens exserted.—Santa Cruz and Santa Bosa islands. 
Jan.-Aug. 
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11. MIMULUS L. Monkey-flower 

Herbs with opposite leaves. Herbage glabrous or with simple hairs. Flow¬ 
ers mostly showy, yellow or red, solitary and axillary, or in terminal racemes. 
Calyx prismatic, 5-angled, 5-toothed. Corolla tubular to funnelform, strongly 
2-lipped or with slightly unequal lobes, a pair of bearded or naked ridges 
running down the lower side of the throat. Stamens 4. Stigma mostly of 2 
flat lobes closing together when irritated. Capsule dehiscent by both sutures, 
dehiscent on one side only, or cartilaginous and indehiscent. Seeds many. 
(Diminutive of the Latin mimus, a comic actor, on account of the gaping or 
grinning corolla.) 

A. Pedicels inconspicuous, 1 line long or less. 

1. Calyx-lobes connivent over capsule in fruit; capsule cartilaginous. 

Plants glabrous or nearly so; corolla very large for the size of the plant; capsule ovate to 
oblong-obtuse. 

Corolla with well developed lower lip; calyx-lobes foliaceous. 
Corolla-tube ending in short throat and limb spreading abruptly; capsule short- 

ovate, not flattened.1. M. angustatus. 
Corolla-tube expanding into long open-funnelform throat and limb spreading grad¬ 

ually; capsule oblong, obtuse at apex, flattened.2. M. tricolor. 
Corolla with lower lip almost none; calyx-lobes short in flower, thickened, continuing 

from prominent calyx-ribs .3. M.douglasii. 
Plants usually viscid-puberulent; corolla of moderate size for size of plant, with lower lip x/% 

as long as upper. 
Capsule arcuate-gibbous.4. M. latifolius. 
Capsule oblong-linear .5. M. kelloggii. 

2. Calyx-lobes not connivent over capsule in fruit. 

Inflorescence with leaves or bracts not exceeding flowers. 
Calyx increasing conspicuously in fruit. 

Calyx-teeth at first oblong-linear, % to % the length of calyx-tube, widening to 
triangular as ovules develop and calyx-tube increases. 

Corolla-tube and throat thrice the length of calyx; herbage scentless; corolla 
commonly crimson .6. M. nanus. 

Corolla-tube and throat about twice the length of calyx; herbage strong- 
scented; corolla yellow .7. M. mephiticus. 

Calyx-teeth triangular acute to accuminate from opening of bud; corolla-limb red 
or pink. 

Branches slender. 
Calyx-teeth acuminate; capsule long-pointed, exserted. . . .8. M. layneae. 
Calyx-teeth triangular; capsule obtuse or abruptly pointed, more or less 

exserted .9. M.torreyi. 
Stems, and branches (if any) stout; calyx-teeth unequal. 

Capsule exceeding calyx-teeth; corolla-tube slender.10. If. bigelovii. 
Capsule not exceeding calyx-teeth; corolla-tube rather wide. 

11. M. bolanderi. 
Calyx increasing but little in fruit. 

Corolla-limb not white-mottled or bordered; calyx not gibbous. 
Inflorescence not subsecund. 

Capsule much exserted.12. M. rattanii. 
Capsule usually shorter than calyx-teeth.13. M. fremontii. 

Inflorescence subsecund; capsule about equaling calyx-teeth. 
14. M. subsecundus. 

Corolla-limb white-mottled or bordered; calyx gibbous. 
Stem not dense with flowers and fruit.15. M. pictus. 
Stem dense with flowers and fruit.16. M. mohavensis. 

Inflorescence with leaves greatly exceeding the flowers; corolla 3 to 4 lines long; calyx-teeth 
triangular .17. M. leptaleus. 

B. Pedicels conspicuous, more than 2 lines long. 

1. Corolla regular to slightly 2-lipped. 

Capsule not splitting at apex. 
Herbage with evident pubescence. 

Perennial from creeping rootstock.18. M. moschatus. 
Annuals. 

Stems flexuous or slender; fruiting calyx chartaceous. 
Calyx more or less villous; stems very leafy.19. M. floribundus. 
Calyx glabrous to minutely hispid; cauline leaves few and smaller. 

20. M. arenarius. 
Stems rigid, usually 6 to 10 in. high; fruiting calyx dense. 

Corolla yellow and white or orange.21. M. bicolor. 
Corolla reddish purple.22. M. bioletti. 

Herbage apparently glabrous; annuals, 2 to 6 in. high. 
Calyx-teeth equal .23. M. pulsiferae. 
Calyx-teeth unequal .24. M. latidens. 
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Capsule with supra-placental tissue splitting at apex. 
Annuals. 

Herbage viscid-pubescent to apparently glabrous. 
Calyx-teeth unequal; cauline leaves ovate.25. M. inconspicuus. 
Calyx-teeth equal; cauline leaves linear or oblong to lanceolate. 

Corolla 2 to 3 lines long.26. M. rubellus. 
Corolla 6 to 10 lines long. 

Corolla crimson to purple.27. M. palmeri. 
Corolla yellow, red-dotted or partly crimson. . . .28. M. montioides. 

Herbage slimy-villous; corolla pale pink, only the limb exserted. . 29. M. parishii. 
Perennial with pubescent stolons and glabrous rootstocks; pedicels scape-like; corolla 

yellow .30. M. primuloides. 

2. Corolla strongly 2-lipped. 

Herbage minutely pubescent or apparently glabrous. 
Leaves palmately veined. 

Plants with distinctly basal leaves as well as cauline leaves. 
Corolla 2 to 8 lines long. 

Leaves rhombic-orbicular, shallowly erose-dentate, all petioled.. 
31. M. alsinoides. 

Leaves lyrate to deeply laciniate or pinnatifid, all, except the highest 
floral, petioled .32. M. laciniatus. 

Corolla 9 to 15 lines long; leaves orbicular to oblanceolate, the upper sessile 
or short-petioled, the basal petioled, often with ragged lobes at 
base.33. M. guttatus 

Plants with cauline leaves only; leaves never lobed at base; stems from coralloid 
rootstocks. 

Leaves thin, not slimy; calyx campanulate.34. M. tilingii. 
Leaves thickened, clammy or slimy; calyx broad-campanulate, purple-dotted. 

35. M. implexus. 
Leaves pinnately veined; stems 10 to 12 in. high from slender rootstocks. 

- 36. M. dentatus. 
Herbage markedly viscid-pubescent; stems erect, commonly 1 to 2 ft. high. 

Corolla yellow; leaves lanceolate; capsule stout-walled, coriaceous.... 37. M. brevipes. 
Corolla scarlet or pink; capsule chartaceous. 

Corolla scarlet; leaves ovate to obovate-lanceolate.38.M. cardinalis. 
Corolla rose-pink; leaves lanceolate to oblong.39. M. lewisii. 

1. M. angustatus Gray. Leaves and flowers in a basal tuft (the tuft sessile 
on the root-crown); herbage glabrous; leaves linear, % to 1 in. long; calyx 
3 to 4 lines long, the teeth very little unequal, green-foliaceous, oblong, acute; 
corolla crimson, purple and yellow-dotted, the filiform tube 1 to 1% in. long, 
4 to 6 times the length of the short-funnelform throat; limb broad, the upper 
lip exceeding the lower; capsule short-ovate, not flattened, almost as long 
as thick; seeds favose-pitted.—Gravelly stream borders, 1500 to 3500 ft.: 
Napa Co. to Mendocino Co.; Mariposa Co. to Modoc Co. (Eunanus pulchellus 
Drew.) M. pygma^us Grant. Perhaps a reduced form.—Egg Lake, Modoc Co. 

2. M. tricolor Hartw. Eig. 861. Dwarf plant, the stem % to % in. high 
erect or the branches 3 to 4 in. long and 
decumbent; leaves lanceolate to oblance- 
olate-oblong, entire or remotely toothed, 
% to 1 in. long; calyx 6 to 8 lines long 
with green-foliaceous lobes; corolla rose- 
purple, 1% to 2 in. long, with little un¬ 
equal lips and broadly funnelform throat 
bearing markings of crimson and yellow; 
capsule oblong, slightly gibbous, com¬ 
pressed.— Edges of vernal pools, plains 
and valley floors, 50 to 500 ft.: San Benito 
Co.; e. side San Joaquin Valley, rare; 
Sacramento Valley, common; Sonoma and 
Lake Cos.; n. to Ore. Apr.-May. 

3. M. douglasii Gray. Dwarf plant 
about iy2 in. high, the leaves and flowers 
in a tuft on the ground or on a very short 
stem; leaves rhombic-ovate to oblong, 2 
to 4 lines long, entire or crenate-tootlied; 
calyx 4 to 5 lines long, membranous and 
sulcate between the ribs, the ribs 
thickened and ending in short blunt un- 861. Mimulus tricolor Hartw.; habit x 1. 
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equal teeth; corolla crimson or red-purple, 1% in. long, the slender tube twice 
or thrice the length of the calyx, the throat oblong-urnshaped or campanu- 
late; upper lip conspicuous, erect; lower lip reduced to a narrow 2 or 3- 
crenate border or consisting of a more prominent tooth-like middle lobe and 
the lateral lobes obsolete; capsule oblong, acute, 2 to 4 lines long, very 
gibbous.—Wet hillsides in the foothills, 500 to 2500 ft.: Monterey Co. to 
Humboldt Co.; Tulare Co. to Butte Co.; n. to Ore. (M. subuniflorus Jepson.) 

4. M. latifolius Gray. Stem erect, seldom branched, 1 to 3 in. high; herbage 
viscid-pubescent; leaves ovate, 2 to 6 lines broad; calyx oblong with oblique 
throat; corolla reddish-purple, 9 to 15 lines long, the upper lip erect, twice as 
long as the lower; capsule arcuate-gibbous, pointed, laterally compressed, 3 
to 5 lines long, 1 to 2 lines broad at base.—Santa Cruz Isl., S. Cal. coast; 
Guadalupe Isl., L. Cal. 

5. M. kelloggii Curran. Fig. 862. Stem erect, simple, 1 to 5 in. high, or 
occasionally 7 or 8 in., with several branches from the base; herbage viscid- 
pubescent; leaves broadly ovate to ob¬ 
long (the lowest elliptic-ovate), mostly 
attenuate at base to a petiole, ^ to 1 
in. long, generally dull purple beneath; 
calyx narrowly cylindrical (6 lines long 
and 1 line broad), sometimes strongly 
gibbous, white-membranous and sulcate 
between the purplish ribs so as to ap¬ 
pear striped, very oblique, the teeth 
very short and obtuse; corolla-tube very 
long and slender, twice as long as the 
calyx, expanding into the short-funnel- 
form throat and broad limb, the lower 
lip only % as long as the upper and more 
spreading; capsule 4 to 5 lines long, 
slender, bisulcate, slightly curved out¬ 
wardly (with the calyx), or sometimes 
contorted, simulating that of Oenothera 
micrantha.—Hillslopes, 800 to 3000 ft.: 
North Coast Ranges; Sierra Nevada 
foothills from Tulare Co. to Eldorado 
Co. Apr. 

6. M. nanus H. & A. Stem % to 4 
in. high, simple or freely branched 
from below with upper internodes 
usually reduced so that inflorescence is 
crowded; herbage viscid-puberulent; fruiting plant x 1; fls! x % ;'c,'ir. calyx 
leaves obovate to lanceolate, entire, or x 1 Yz) d, capsule x IV2. 
crenate at apex, % to 1 in. long; flowers 
usually in pairs; calyx at first about 2 lines long, about % the length of 
corolla-tube and throat, increasing as ovary matures, the linear teeth % the 
length of calyx-tube, widening to triangular; corolla red with yellow mark¬ 
ings in throat, 5 to 8 lines long, the throat gradually narrowing to a long 
slender tube; anthers hispid; stigma broad, crimson, exserted.—Granite sand 
in the mts., 5000 to 11,000 ft.: Sierra Nevada from Tulare Co. to Nevada Co. 
and n. to Siskiyou Co.; n. to Wash. 

7. M. mephiticus Greene. Stem simple, slender, later often densely 
branched above with crowded inflorescence, 2 to 6 in. high; herbage viscid- 
puberulent, strongly scented; leaves oblong-lanceolate to linear, commonly 
entire; calyx at first about two lines long with nearly linear teeth, later as 
ovary develops, increasing to 3 (or rarely 5) lines long and widening, white- 
membranous between the green ribs, the teeth becoming triangular; corolla 
yellow, 5 to 7 lines long, the throat sometimes reddish-dotted; capsule oblong- 
ovate, 3 to 314 lines long (in rank individuals longer), exserted.—Montane, 
5000 to 11,000 ft., Sierra Nevada from Plumas Co. to Tulare Co. July-Sept. 
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8. M. layneae Greene. Stem at first 
simple, later with many spreading 
branches, 4 to 7 in. high, viscid- 
pubescent and somewhat nigrescent; 
leaves narrowly ovate to oblong, 
acute at base and apex, about 6 or 7 
lines long; calyx 4 lines long, its 
teeth sharply acute, slender, exceed¬ 
ing y2 line; corolla red, tubular-fun- 
nelform, 6 to 10 lines long, the tube 
tapering to a narrow base, 2 to 3 
lines long, much exserted; anther- 
cells minutely hispid; capsule acute, 
exserted.—Valley or montane flats, 
500 to 5000 ft.: Napa Co. to Siskiyou 
Co.; Fresno Co. to Lassen Co. June- 
July. 

9. M. torreyi Gray. Fig. 863. Stem 
at first low, simple, single-flowered, 1 
to 2 in. high, later becoming evenly 
branched, many-flowered and 3 to 10 
in. high, with rather long internodes; 
herbage viscid-pubescent; leaves 
oblanceolate, entire or subdentate, 6 
to 9 or 12 lines long; calyx at first 
less than % the length of the corolla 
but increasing in age; corolla pink- 
purple with a purple-dotted cream- 
color area between throat-folds, 6 to 

8 lines long, the throat funnelform, gradually widening into the limb; capsule 
coriaceous, more or less exserted at maturity.—Montane, 4500 to 6000 ft., 
Sierra Nevada from Fresno Co. to Plumas Co. June-Aug. 

863 Mimulus torreyi Gray; a, habit 
b, pair of stamens x 7. 

10. M. bigelovil Gray. Stems 1 to 4 from the base, nearly erect, simple or 
with a pair or more of ascending branches, 
2 to 6 in. high; herbage viscid-pubescent; 
leaves oblong to lanceolate (sometimes 
ovate-acuminate); calyx 3 lines long in 
flower, increasing in fruit, cleft into acute 
subulate teeth for % its length, most deeply 
cleft in front; corolla crimson with yellow 
purple-dotted throat, % to 1 in. long; cap¬ 
sule oblong-lanceolate, exserted.—Arid or 
desert mountain slopes or flats, 500 to 6000 
ft.: w. side Colorado Desert; n. side San 
Bernardino Mts.; San Gabriel Mts.; Mt. 
Pinos; Tehachapi Mts.; Mohave Desert; 
Inyo Co.; e. to southern Utah. Apr.-June. 
(M. johnstonii Grant, a mature or fruit¬ 
ing form.) 

11. M. bolanderi Gray. Tobacco Mimulus. 

Fig. 864. Stem simple or much branched 
with erect branches, 5 to 16 in. high; her¬ 
bage glandular-pubescent and very viscid; 
leaves lanceolate or oblong, sometimes obo- 
vate, sparingly denticulate at apex, 1 to 1% 
in. long, sessile; calyx 2 to 3 lines broad, 
5 to 6 lines long, strongly plicate-angled, 
somewhat contracted at the very oblique 
orifice, its teeth acute, the upper much the 
longest; corolla dark red or sometimes with 864 Mimulus tolanderi Gray. a> fl. 
the palate dotted red and white, 6 to 9 lines branchlet x % ; b, capsule x 1V2. 
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long, the tube not slender, moderately exserted; limb about 4 lines broad, 
the lips of nearly equal length; capsule not exceeding the calyx-teeth, slender, 
and narrowed to the pointed apex, about 5 lines long, 1 line broad.—Coast 
Eanges, 2500 to 4500 ft. from Monterey Co. to Mendocino and Lake Cos. July. 

12. M. rattanii Gray. Stem erect, branched from the base, 4 to 5 in. high; 
herbage glandular-viscid with a nigrescent indument; leaves obovate, oblong 
or oblanceolate, mostly tapering above and below, 6 lines long or less; corolla- 
tube scarcely exserted from the narrowly campanulate or in age somewhat 
urnshaped calyx; calyx-teeth little unequal; apex of capsule narrow, some¬ 
what curved, exserted.—Montane, rare: Santa Cruz Mts.; Mt. Diablo; Mt. 
Tamalpais; Lake Co.; w. Colusa Co. 

13. M. fremontii Gray. Stem at first shorter than the flowers, becoming 
much-branched, rather spreading from the base, 2 to 6 in. high, more leafy 
than in no. 12; herbage viscid-hispid; leaves oblong, 4 to 9 lines long, or the 
lowest sometimes longer, entire or toothed near the apex; calyx hardly 
oblique, not quite % as long as corolla, increasing but little in fruit, teeth 
rather short, triangular; corolla crimson, 7 to 9 lines long, the throat grad¬ 
ually funnelform; capsule usually shorter than calyx-teeth.—Foothills, 1000 
to 5300 ft.: South Coast Eanges from Mt. Diablo to the San Carlos Eange; 
s. to the mts. of coastal S. Cal. on both the desert and inner sides from 
Tehacliapi Mts. and n. Ventura Co. to San Diego Co. May. Var. viscidus 

Jepson n. comb. Corolla with shorter limb, often paler pink, the palate 
sometimes bearing a white spot.—Sierra Nevada, 2000 to 5500 ft., from Cala¬ 
veras Co. to Fresno Co. and s. to Tehachapi Mts. (M. viscidus Congdon. M. 
subsecundus var. constrictus Grant.) 

14. M. subsecundus Gray. Stems few to several from the base, 3 to 5 in. 
high; herbage viscid-pubescent; leaves oblong, the lower less than 1 in. long, 
the upper shorter than the fruiting calyces; branches of inflorescence elon¬ 
gated with flowers rather subsecund and spicately disposed; calyx somewhat 
plicate with acute to acuminate teeth, 21/2 lines long, becoming 3% to 4 lines 
long in fruit; corolla deep red with nearly regular limb, about % in. long; 
capsule cylindric, taper-pointed.—Foothills, 1500 to 2000 ft.: Contra Costa 
Co. to San Luis Obispo Co.; s. Sierra Nevada in Tulare Co. 

15. M. pictus (Curran) Gray. Stem nearly erect, lightly wing-angled, 4 to 
12 in. high; herbage viscid-pubescent; leaves obovate to oblong, % to % in. 
long; flowers numerous, not densely crowded; calyx rather viscid-villous, 
oblong, gibbous, the teeth obtuse, very unequal; corolla reddish-purple, 5 to 
6 lines long, scarcely exceeding the calyx; capsule linear-oblong, pointed, the 
apex splitting, about equaling calyx-teeth, 6% lines long, slightly constricted 
above a flat base, on a somewhat contorted pedicel.—Eare: Tehachapi Mts.; 
n. to foothills of Tulare Co. 

16. M. mohavensis Lem. Dwarf plants; stem simple, 1 to 2^ in. high, or 
well-branched, 5 in. high; herbage minutely pubescent, somewhat viscid; 
lower leaves oblong-lanceolate, 6 to 11 lines long; inflorescence dense, spicate; 
calyx strongly plicate, with triangular acuminate teeth, about 4 lines long 
in flower, increasing in fruit to 6 lines; floral bracts shorter than calyx; 
corolla with white-bordered limb and crimson throat, the throat saccate on 
the lower side at the point of insertion of the stamens, the proper tube short. 
•—Desert flats or valleys, 2000 to 3000 ft., central Mohave Desert: Barstow; 
Calico Mts.; Ord Mts. 

17. M. leptaleus Gray. Stem freely branched from the base, erect, 2 to 
4 in. high, leafy throughout, bearing flowers in all the axils except the 
lowest, or towards the ends of the branches the flowers congested and the 
leaves reduced to bracts; plants sometimes simple-stemmed dwarfs; leaves 
oblong-oblanceolate to linear or lanceolate, 4 to 8 lines long, the lowest 
narrowed to short petioles; bracts linear, about equaling flowers; calyx in 
flower cylindric, a little more than 2 lines long, the lanceolate teeth 1 line 
long, in fruit becoming campanulate; corolla crimson or yellow, 3% lines 
long with oblique limb, cylindric throat and narrow tube; capsule cylindric, 
bluntly pointed, sometimes slightly curved, about equaling calyx-teeth/— 
Montane, 7000 to 8000 ft.: Sierra Nevada from Lassen Peak to Tulare Co. 
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18. M. moschatus Dougl. Stems 
weak, but ascending or erect, 6 to 
10 in. high, from a perennial creep¬ 
ing rootstock which often ends in 
short tuber-like joints (shortened 
internodes), pubescent, the lower 
portion of stems and petioles of 
lower leaves woolly with long white 
hairs, musk-scented, slimy-viscid; 
leaves oblong-ovate, denticulate, 1 
to 2 in. long, apparently pinnately 
veined, all petioled; calyx tubular- 
campanulate, with unequal ovate- 
acute teeth, becoming plicate¬ 
angled, a little more than half as 
long as the corolla-tube; pedicels 
in the axils of the upper leaves 
ascending, 1 in. long; corolla yel¬ 
low’, 9 to 12 lines long, slightly 2- 
lipped but the lobes nearly equal, 
rounded or slightly emarginate; 
capsule sessile, oblong - ovate, 
abruptly acuminate to the base of 
the persistent style, half as long as 
the calyx. — Stream banks and 
springy places, 10 to 7500 ft.: mts. 
throughout Cal.; n. to B. C. and 
Mont. (Var. longiflorus Gray.) Var. l°?t 
sessilif6lius Gray. Fig. 865. Stems sect, of corolla x 1. 

weaker or reclining, sometimes 
slender with long internodes, rooting at the nodes, 1 to 2 ft. long, from 
perennial creeping rootstocks; herbage commonly more clammy and viscid 
than in the species; leaves sessile or on very short petioles; calyx-teeth 
lanceolate, 1 to 3 lines long, sometimes the length of the tube; corolla 
yellow, twice the length of the calyx; capsule ovate, acute.—Beside streams 
and springs, 10 to 4000 ft.: Santa Cruz Co. to Lake and Humboldt Cos. 

19. M. floribundus Dougl. Annual; stems slender, at first erect, later 
diffuse, (2 or) 5 to 15 in. long; herbage more or less slimy-viscid and musk- 
scented, more or less pubescent with cobweb-like hairs; leaves ovate, % to 
1 in. long, dentate, short-petioled; pedicels mainly longer, sometimes shorter 
than the leaves; calyx narrowly campanulate (in fruit urnshaped), more or 
less villous, 2 to 3 lines long, the teeth acute (or in Sierra Nevada plants 
acuminate to subulate), % line long, hardly unequal; corolla light yellow, 
exceeding the calyx, mostly twice as long; capsule globose-ovate, obtuse to 
acute.—Springy places and stream shores in foothills or the mountains, 2000 
to 8000 ft.: almost throughout Cal.; e. to Col., n. to B. C. May-June. 

20. M. arenarius Grant. Stems slender, one to several from base, pubescent, 
somewhat purplish, viscid, 1% to 8 in. high; leaves 3 to 6 lines long, the basal 
orbicular-elliptic, petioled, the upper ovate-acute to lanceolate, subsessile; 
pedicels slender, divaricate, ascending, usually twice as long as the leaves; 
calyx narrow-campanulate, in fruit slightly urnshaped, sometimes purple- 
mottled, minutely hispid or almost glabrous except for the finely ciliate 
margins of the short, somewhat subulate calyx-teeth; corolla yellow, 5 to 7 
lines long; capsule oblong-acute, % to % as long as calyx, apex not splitting. 
—Sandy banks and lake margins, 5000 to 7000 ft.: Sierra Nevada from Mari¬ 
posa Co. to Fresno Co. 

21. M. bicolor Hartw. Stem rather robust, simple to much branched, 6 to 
10 (or 1% to 10) in. high; herbage viscid-pubescent; calyx usually narrowly 
campanulate, strongly plicate-angled, often purplish-dotted, with acuminate 
somewhat subulate teeth, becoming hardened and thickened in fruit; corolla 
with upper lip usually white, lower yellow, the throat well bearded with 
yellow scale-like hairs and commonly red-dotted; capsule somewhat narrowly 
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rhomboidal, % to % as long as calyx, its walls chartaceous, somewhat 
wrinkled, much thinner than the closely fitting calyx; style entire, persistent, 
supra-placental tissue not splitting. — Montane, 2000 to 5000 ft.: Sierra 
Nevada from Fresno Co. to Butte Co. 

22. M. bioletti Eastw. Similar to M. bicolor in every way, except the 
corolla reddish-purple, blotched with red and with yellow patches in throat. 
—Montane, 3400 to 6000 ft., Tuolumne Co. to Mariposa Co. 

23. M. pulsiferae Gray. Stem simple or loosely branching with rather 
long internodes for the size of the plant, 2 to 6 in. high; herbage viscid but 
hardly pubescent; leaves ovate to lanceolate, slightly repand-dentate, 3 to 9 
lines long, often purplish, contracted at base into margined petioles; calyx 
cylindric-campanulate, shortly toothed, 2 lines long, in fruit with tube some¬ 
what dilated and summit contracted, 3 to 4 lines long; corolla yellow, 5 lines 
long; capsule oblong-ovate, equaling the calyx-tube, not splitting at apex.— 
Gravel bars and meadow margins, 2000 to 4500 ft.: Napa Co. to Siskiyou 
Co., thence se. to Plumas Co.; n. to Wash. 

24. M. latidens Greene. Stem simple or branched from base, erect or 
diffuse, 2 to 12 in. high, the internodes rather long; herbage glandular, ap¬ 
parently glabrous though usually minutely puberulent, especially on the 
narrowly wing-angled stems and branches; leaves ovate to lanceolate, entire 
or shallowly erose-dentate, 2 to 12 lines long, the cauline usually sessile, the 
basal petioled; calyx cylindric, strongly plicate, the angles purplish, 2 to 3 
lines long in flower, in fruit expanding below and teeth somewhat contract¬ 
ing, becoming inflated and ovate in outline, the teeth short, unequal, often 
somewhat subulate; fruiting pedicels 3 to 9 or (in rank specimens) 10 lines 
long; corolla nearly white or somewhat yellowish to flesh-color or pinkish, 
little exserted, its lobes small, almost regular; capsule elliptic, shorter than 
calyx, apex not splitting.—Wet depressions, foothills and valleys, 50 to 1000 
ft.: Sacramento and Napa valleys to San Diego Co. 

25. M. inconspicuus Gray. Stem rather slender, somewhat flexuous, 1 to 9 
in. high, somewhat wing-angled; her¬ 
bage glabrous or minutely glandular- 
puberulent; leaves ovate, % to 1 in. 
long, shallowly erose-dentate, the cau¬ 
line sessile, the basal short-petioled; 
calyx-teeth acute; corolla pale pink to 
rose-color, 4 to 10 lines long, well ex¬ 
serted, its lobes deeply emarginate; 
capsule narrowly elliptic, the apex 
splitting. — Higher foothills, 2000 to 
5000 ft.: Sierra Nevada from Mari¬ 
posa Co. to Tulare Co. 

26. M. rubellus Gray. Stem erect, 
with branches rather strictly ascend¬ 
ing, 1% to 8 in. high; herbage some¬ 
what viscid-pubescent, rather reddish; 
leaves linear or lanceolate, usually 
entire, % to % in. long; calyx oblong- 
campanulate, the reddish ribs often 
continued in short apiculae at the sum¬ 
mit of the teeth, the teeth short, linear 
to triangular; corolla rose-color or 
yellow, only slightly irregular, 2 to 3 
lines long; capsule oblong with 
abruptly acuminate summit, hardly 
longer than the calyx-teeth; style 
slender, splitting, the lower or basal 
part often persistent on the supra- 

„„„ ,r. ... , . T placental tissue which divides at apex 
866. Mimulus rubellus var. breweri Jepson; r „ , , ~AAA 4- nnnn ^4- . 
a, habit X % ; b, fl. x 2; c, stamen x 6; d, of capsule.—Montane, 6000 to 9600 ft.: 

San Jacinto, San Bernardino and San capsule x 2. 
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Gabriel mountains; Sierra Nevada; Yollo Bolly Mts. to n. Humboldt Co.; 
n. to B. C., e. to N. Mex. Yar. br^weri Jepson n. comb. Fig. 866. Commonly 
more viscid-pubescent, 2 to 10 in. high; flowers rose-color.—Montane, 4800 
to 10,000 ft.: Sierra Nevada from Tulare Co. to Siskiyou Co. (M. breweri 
Cov.) 

27. M. palmeri Gray. Stem more or less branching, 3 to 10 in. high; her¬ 
bage nearly glabrous to finely pubescent, viscid; leaves lanceolate, entire or 
crenate, 4 to 9 lines long; pedicels slender, longer than the leaves; calyx 
cylindric-campanulate, 3 lines long, the teeth short, obtuse or (sometimes 
in same plant) acute with a subulate apex; corolla crimson to purple with 
yellow and purple throat markings, 6 to 10 lines long; capsule oblong, shorter 
than the calyx, with persistent bases of splitting style forming points at 
summit, the supra-placental tissue splitting.—Foothills and middle altitudes, 
1000 to 5800 ft.: Sierra Nevada from Mariposa Co. to Kern Co.; s. to the 
San Gabriel, San Bernardino, San Jacinto, Palomar and Cuyamaca mountains. 

28. M. montioides Gray. Stem simple or with a few lateral branches, 
usually weaker, % to 3 or 4 in. high; herbage viscid, but so minutely pubes¬ 
cent as to be apparently glabrous; leaves oblong to oblanceolate, 2 to 9 lines 
long; calyx cylindric-campanulate with short usually blunt subulate teeth, 
sometimes with purple markings; pedicels slender, nearly erect in flower, 
curving or even decumbent as fruit matures; corolla showy, yellow, com¬ 
monly purple-dotted, 6 to 8 lines long, its lobes emarginate; capsule oblong 
with supra-placental tissue splitting at the acute summit, the splitting base 
of the style often persistent.—Montane, 6000 to 11,000 ft.: Sierra Nevada 
from Tulare Co. to Tuolumne Co.; n. to nw. Nev. 

29. M. parishii Greene. Stems 2 in. to 2 ft. high; herbage villous, slimy- 
viscid; leaves lanceolate, erose-dentate, all but the basal clasping, % to 1V2 
in. long; calyx tubular-campanulate, becoming somewhat plicate, its teeth 
equal, short, triangular, somewhat subulate; corolla pale pink, the tone 
deeper in center of each lobe, or white, sometimes 2 yellow lines in open 
throat, 2-lipped, only the limb exserted, the equal rounded lobes emarginate; 
capsule oblong-ovate, equaling the calyx-tube, the supra-placental tissue 
splitting as also, at times, the base of the style.—Arid mts., 3000 to 6000 ft.: 
mostly desert bases or desert slopes of 
San Gabriel, San Bernardino and San 
Jacinto mountains; s. to L. Cal. 

30. M. primuloides Benth. Fig. 867. 
Plants iy2 to 4 (or 5) in. high, with 
pubescent surface stolons and glabrous 
creeping underground rootstocks, the 
stems y2 to 3 in. high; herbage more or 
less hairy-pubescent; leaves orbicular- 
elliptic to oblong, obovate or oblaneeo- 
late, % to 1% in. long; calyx campanu- 
late, rather plicate and often a little 
urnshaped, glabrous except the ciliate 
teeth and sparsely pubescent ribs, the 
short-triangular teeth slightly subulate; 
capsule oblong, shorter than the calyx, 
dehiscent loculicidally, the supra-pla¬ 
cental tissue splitting and sometimes, 
also, the persistent style-base. — Mon¬ 
tane meadows, 4000 to 10,000 ft.: San 
Jacinto and San Bernardino mountains; 
Mt. Pinos; Sierra Nevada from Kern 
Co. to Plumas Co.; n. Lake Co. to Siski¬ 
you Co.; n. to Ore. June-Aug. 

31. M. alsinoides Dougl. Stems weak, 
becoming slightly angled, simple or 
diffusely branching at base, 1 to 8 in. 
high; herbage apparently glabrous, 

867. Mimulus primuloides Benth.; a, habit 
x Yz ; b, stamen x 7; c, pistil x IV2. 
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glandular; leaves rhombic-orbicular, all8shallowly erose-dentate, 1 in. long, 
narrowed below to a petiole; pedicels becoming % to 1 in. long; calyx cylin- 
dric, with blunt apiculate unequal teeth, expanding in fruit; corolla yellow, 
2-lipped, with a red-purple spot in center of lower lip, well exserted, 6 to 7 
lines long.—Wet banks and rocks in streams, Humboldt Co.; n. to B. C. 

32. M. laciniatus Gray. Stem slender, ascending, at first weak, solitary, 
less than 6 in. high, later stems several to many, becoming rigid from a 
somewhat woody base, 8 to 12 in. high; herbage mostly glabrous except on 
the petioles of the leaves; leaves on younger stems % to 1 in. long, lyrate 
with 1 or 2 pair of basal lobes, on older stems 1Yo to 3 in. long, deeply laciniate 
to pinnatifid; flowers on slender curving pedicels; calyx campanulate, sharply 
toothed, the upper tooth largest, in fruit with the lower teeth curving toward 
the upper so that the calyces become gibbous; corolla yellow, 2 to 5 lines 
long.—Sandy beds of former streams, 4000 to 5500 ft.: Sierra Nevada from 
Tuolumne Co. to Tulare Co. 

33. M. guttatus DC. Common Monkey-flower. Fig. 868. Annual or peren¬ 
nial by the production of stolon-like stems at base; stems simple or some¬ 

times branching, one to several from 
the base, about 1 to 2 ft. high; her¬ 
bage glabrous or slightly pubescent; 
leaves more or less elliptical, thin- 
nisli, irregularly serrate or dentate, 
the lower petioled, the upper sessile; 
petioles mostly shorter than the 
blades; flowers in a terminal raceme; 
pedicels shorter than or equaling the 
flower; calyx in anthesis 3 to 5 lines 
long, in fruit often nodding, some¬ 
what longer and nearly or quite twice 
as broad; calyx-teeth often disposed 
to be approximate or connivent in 
age, the upper the longer; corolla 
yellow, with purple or brown dots in 
throat, % to 1% in- long; capsule 
ovate, its walls thin-chartaceous.— 
Moist rich soil along streams and 
ditches, 20 to 6000 ft.: throughout Cal.; 
e. to Mont, and N. Mex., n. to Alas. 
Apr.-Aug. (M. langsdorfii Donn.) It 
is a highly variable but exceedingly 
interesting species, which in our 
region has developed a remarkable 
array of forms. Var. depauperatus 

Grant. Like the species but dwarfed, 
with slender stems 2 to 12 in. high; 
leaves smaller; corolla % to % in. 
long.—Stream margins and meadows, 
2000 to 6000 ft.: San Jacinto Mts.; 

Sierra Nevada from Tulare Co. to Lassen Co.; n. to Wash., e. to Wyo. (M. 
luteus var. depauperatus Gray.) Var. glaucescens Jepson n. comb. Upper 
most leaves orbicular, becoming connate-perfoliate, these and adjacent cau- 
line leaves more or less glaucous, basal leaves green.—Foothills of Sierra 
Nevada from Nevada Co. to Tehama Co. (M. glaucescens Greene.) Var. 
arvensis Grant. Herbage usually more reddish or purplish; lower leaves often 
with several pairs of small leaflets near the main blade; floral leaves some¬ 
times soft-villous; orifice of the mature calyx broad-campanulate, commonly 
truncate.—Low wet fields, 100 to 2500 ft.: w. Alameda Co. to Napa Valley 
and n. to western Colusa Co. and to Mendocino Co. Apr. (M. langsdorfii var. 
arvensis Jepson.) Var. nasutus Jepson n. comb. Stems % to 1 y2 ft. high; 
herbage usually reddish or purplish; teeth of the calyx in mature fruit often 
very strongly turned towards the upper one which is thrice the length of the 
others.—Bivulets and springs, valleys and mountains, throughout Cal. (M. 
langsdorfii var. nasutus Jepson.) 

868. Mimulus guttatus DC.; a, fl. branch- 
let x Vz ; b, leaves x % ; c, pistil x 1; d, cap¬ 

sule x %; e, cross sect, of capsule x 2%. 
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34. M. tilingii Regel. Stems usually several from coralloicl rootstocks, 3 to 
7 in. high; herbage sometimes moist but not slimy; leaves ovate to orbicular, 
dentate, thin, the lower ovate to cuneate, long-petioled, the upper orbicular, 
sessile; pedicels slender, 1 to 2 in. long; calyx campanulate; corolla 1 in. long, 
the middle lobe of lower lip twice the size of the lateral ones.—Mdws. and 
stream banks, 6000 to 9000 ft.: San Jacinto Mts.; San Bernardino Mts.; Sierra 
Nevada from Tulare Co. to Plumas Co.; n. to Ore., e. to Col. (M. corallinus 
Greene.) 

35. M. implexus Greene. Similar to no. 34; stems usually much tufted, 
arising from a mass of coralloid rootstocks, % to 6 in. high; herbage clammy 
or slimy; leaves thicker; pedicels usually as long or longer than stems; calyx 
spreading-campanulate, 4 lines broad, the dorsal tooth 1 line longer than the 
other 4, these latter with the tube 5 lines long, conspicuously purple-dotted.— 
On rocks in alpine stream beds, 9000 to 11,000 ft.: Sierra Nevada from Tulare 
Co. to Calaveras Co. and Mt. Shasta; n. to Ore. 

36. M. dentatus Nutt. Stems flexuous, arising from long slender perennial 
rootstocks, 7 to 15 in. high; herbage finely pubescent to glabrous; leaves 
ovate-acute, evenly and strongly serrate, 1 to 2% in. long, the lower petioled, 
the upper sessile or subsessile, pinnately veined, lateral veins about 2 pair, 
tending to be parallel with midrib; pedicels somewhat shorter than the leaves; 
calyx campanulate-spreading, cleft % its length into subequal acute teeth; 
corolla 1 to 1% in. long, deep yellow, the throat bearded and purple-dotted; 
capsule elliptic-oblong, a little shorter than calyx-tube.—Redwood belt from 
Humboldt Co. to Del Norte Co.; n. to Wash. 

37. M. brevipes Benth. Stem erect, simple or branching, 1 to 2 ft. high; 
herbage pubescent, viscid; leaves lanceolate, the lower often broadly so, 
dentate or subdentate, sometimes nearly glabrous, the upper leaves narrow- 
to linear-lanceolate, entire; pedicels 
and calyces heavily pubescent; calyx 
sharply cleft into acuminate segments, 
the upper segment much exceeding 
the lower 4; corolla yellow, 1 to 1% 
in. long; capsule ovate-acuminate, 
stout-walled, coriaceous, loculicidal, 
splitting through the axis.—Foothills 
and mesas, 1000 to 2000 ft.: Santa 
Barbara and Ventura Cos. to San 
Diego Co.; s. to L. Cal. 

38. M. cardinalis Dougl. Stems 
usually simple, 2 to 4 ft. high, arising 
from a perennial rootstock; herbage 
heavily pubescent, viscid; leaves erose- 
dentate, the upper ovate, acute, the 
lowest obovate-lanceolate; pedicels 1 to 
3 in. long; calyx long-campanulate, its 
lobes nearly equal, acute; corolla scar¬ 
let, l1/* to 2 in. long, the upper lip 
erect with revolute lobes, the lower lip 
reflexed; stamens with anther-cells 
adorned with scale-like hairs; capsule 
ovate-acuminate, firm-walled, dehis¬ 
cent.—Along streams and ditches, foot¬ 
hills and middle altitudes in the mts., 
100 to 5000 ft.: almost throughout 
Cal.; n. to Ore., e. to Utah and Ariz. 

39. M. lewisii Pursh. Fig. 869. Stems simple, usually several from an under¬ 
ground rootstock, 1 to 2 ft. high; herbage viscid-pubescent; upper leaves 
lanceolate, remotely repand-dentate, the very lowest oblong, scale-like; pedi¬ 
cels lx/>2 to 4 in. long; calyx campanulate, its lobes acuminate; corolla rose- 
pink with lobes very regularly spreading; anther-cells with scale-like hairs; 
capsule walls less firm than in no. 38.—Moist places, 7000 to 8500 ft.: Sierra 
Nevada from Tulare Co. to Eldorado Co.; n. to B. C., e. to the Rocky Mts. 

869. Mimulus lewisii Pursh; a, fh branchlet 
x Y2 ; b, anther x 4. 
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12. MIMETANTHE Greene 

Low white-villous annual. Flowers small, yellow. Calyx short-campanulate, 
deeply 5-cleft, its tube slightly 5-sulcate, not prismatic-angled or even cari¬ 
nate. Corolla obscurely 2-lipped, its lobes plane. Stamens 4, 2 fertile, or all 
4 fertile. Capsule pointed, loculicidal, dehiscent the whole length of the 
upper side and on the lower side along the apical attenuation; placentae 
tardily separating, borne on the shortly 2-cleft valves. (Greek mimetes, an 
imitator, and anthos, blossom, on account of the resemblance to Mimulus.) 

1. M. pilosa (Benth.) Greene. Stem erect, at length much branched, leafy, 
flowering from near the base, mostly about 8 to 10 in. high; herbage glandu¬ 
lar-viscid and with disagreeable solanaceous odor; leaves lanceolate or nar¬ 
rowly oblong-ovate, entire, sessile; flowers on slender pedicels, the lower 
pedicels surpassing the leaves; upper tooth of calyx often longer than the 
others, equaling the tube; corolla bright yellow, its lower lobe usually with 
brown spots, slightly exceeding the calyx, 3 to 4 lines long; capsule oblong- 
ovate, attenuate.—Moist summer beds of winter streams, 100 to 2500 ft.: 
throughout Cal.; Ore. to Nev. and Ariz. July-Sept. (Mimulus pilosus Wats. 
M. exilis Dur.) 

13. LIMOSELLA L. Mudwort 

Diminutive tufted annuals. Stems creeping in the mud (never ascending), 
bearing at intervals clusters of leaves and scapes. Leaves narrow, entire, 
fleshy. Scapes naked, 1-flowered. Calyx 5-toothed Corolla nearly regular, 
open-campanulate, 5-cleft. Stamens 4, all fertile. Style short. Capsule 
globose, 2-celled only at base, many-seeded. (Latin limus, mud, and sella, 
seat, the species growing in moist localities.) 

1. L. aquatica L. Tufts 1 to 2 in. high; leaves exceeding the scapes, nar¬ 
rowly oblong, 3 to 6 lines long, on long petioles (% to 1% in.); corolla very 
small (less than 1 line long), white or purplish.—Muddy shores of lakes and 
ponds, mostly n^ar the coast, from Marin Co. to Kern Co. and San Jacinto 
Mts. It is found in all continents, tne most widely distributed species of the 
family. June-July. Var. tenuif6lia Hoffm. Leaves narrowly linear (no dis¬ 
tinction of blade and petiole).—San Bernardino Mts. 

14. STEMODIA L. 

Viscid-pubescent herbs with opposite or whorled leaves. Flowers solitary 
in the axils, sometimes becoming spicate or racemose at the ends of the 
stems. Calyx deeply 5-parted, the lobes narrow and nearly equal. Corolla 
with short cylindric tube, the upper lip 2-lobed, the lower 3-parted. Stamens 
4, included. Anther-cells separate and stipitate. Stigma 2-lobed. Capsule 
with valves entire or at length 2-parted, the placentae left in the axis. Seeds 
numerous. (Abbreviated from Greek stemon, stamen, and diacra, two tips, 
in reference to the separated anther-cells.) 

1. S. durantifolia Swartz. Annual or perennial; stems simple or branched 
below, 8 to 14 in. high; herbage glandular-pubescent; leaves opposite or 
whorled, lanceolate, serrate, narrowed below and with a dilated partly clasp¬ 
ing base, % to 1 in. long; inflorescence spike-like, densely glandular; calyx 
with 2 bractlets; corolla purplish, 3 to 4 lines long, hairy within.—Wet 
ground, San Diego to w. side Colorado Desert; s. Ariz.; trop. Am. 

15. BACOPA Aublet 

Perennial herbs with opposite leaves and solitary axillary flowers. Calyx 
of 5 almost distinct imbricated sepals, the upper broadest. Corolla campanu- 
late, its upper lip emarginate or 2-lobed, the lower 3-lobed. Stamens 4, all 
fertile. Capsule thin, 2-valved, the valves 2-parted. Placentae remaining 
united in the axis, the valves of the capsule separating from them. (Thought 
to be an aboriginal name.) 

1. B. rotundifolia (Michx.) Wettst. Stems succulent, creeping, 10 to 14 in. 
long, villous-pubescent or almost glabrous; leaves rotund, sessile, flabellately 
many-nerved from the base, % in. long; pedicels 1 or 2 in the axils, longer 
than the white flowers; corolla little irregular.—Aquatic or in muddy situa¬ 
tions: San Joaquin Valley (Stockton to Fresno); e. to Tex., thence n. to Ill. 
(Herpestis rotundifolia Pursh. Monnieria rotundifolia Michx.) 
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16. GRATiOLA L. 

Low annual with opposite sessile leaves. Flowers solitary in the axils, 
peduncled. Calyx of 5 almost distinct unequal sepals. Corolla tubular, the 
tube yellow, the white lips short; upper lip entire or bifid, the lower 3-cleft. 
Anther-bearing stamens 2, posterior; anterior pair none or reduced to sterile 
rudiments. Stigma dilated or with 2 flat lobes. Capsule 4-valved, the valves 
separating from the placenta-bearing axis. (Latin gratia, grace or esteem, 
in reference to its medicinal virtues.) 

Calyx with a pair of foliaceous bractlets close to it; corolla about 2 times as long as the 
calyx.1. G. virginiana. 

Calyx without bractlets; corolla shorter than or equaling the calyx.2.G. ebracteata. 

1. G. virginiana L. Stems 3 to 6 in. high, erect, branched from below, 
puberulent, somewhat viscid; leaves glabrous, oblong-lanceolate, acute, entire 
or toothed, glabrous, 1 to 1% in. long; corolla yellow with white lips, 4 lines 
long; stamen rudiments minute or none; capsule ovate, about equaling the 
calyx.—Montane, 5500 to 6500 ft.: rare, Placer Co.; e. to the Atlantic. July. 

2. G. ebracteata Benth. Wallow-hyssop. Stems somewhat succulent, 
ascending, 2 to 5 in. high; herbage obscurely glandular-pubescent; leaves 
lanceolate, entire, 3 to 8 lines long; sepals lanceolate, 2 to 3^ lines long, 
surpassing the globular and somewhat 4-angled capsule; upper corolla lip 
shortly bifid, with a patch of short glandular hairs beneath the notch, the 
lobes of the lower lip short and broad, notched.—Wet soil, 200 to 5000 ft.: 
North Coast Range valleys; Sierra Nevada from Tuolumne Co. to Lassen 
Co.; n. to Wash. 

. 17. ILYSANTHES Raf. 

Small annuals with opposite sessile leaves. Flowers small, axillary, on fili¬ 
form naked peduncles (or the upper becoming racemose). Calyx of 5 almost 
distinct sepals. Corolla tubular; upper lip short, erect, 2-cleft; lower lip 
larger, spreading, 3-cleft. Fertile stamens 2, posterior, inserted low down; 
anterior stamens sterile, inserted high in the throat, forked, one of the divi¬ 
sions glandular and obtuse, the other acute and sometimes bearing the rudi¬ 
ment of an anther. Stigma 2-lobed. Capsule many-seeded, septicidal or septi- 
fragal. (Greek ilus, mud, and anthos, flower, the species a denizen of wet 
places.) 

1. I. dubia Barnh. Stems one to several from the base, very slender, 
diffusely branching, 3 to 5 in. high; herbage essentially glabrous; leaves ovate 
or oblong, 4 to 7 lines long, sparingly 
denticulate or entire; peduncles long 
and slender, several times longer 
than the flowers, solitary in the axils 
or subracemose above by the reduc¬ 
tion of the subtending leaves to 
bracts; calyx 1 line long; corolla 3 
to 4 lines long, bluish.—Moist stream 
bottoms or valley lowlands, 10 to 
4000 ft., rare in Cal.: lower Sacra¬ 
mento and San Joaquin valleys; 
Yosemite; e. to Atlantic; S. Am. 
July-Sept. (I. gratioiloides Benth.) 

18. SYNTHYRIS Benth. 

Perennial herbs from rootstocks 
with the rounded petioled leaves in a 
basal tuft. Flowers racemose. Calyx 
4-parted. Corolla with very short 
tube and 4-lobed rotate-campanulate 
limb. Stamens 2, inserted close to 
the upper sinuses, exserted. Anther 
cells parallel, not confluent. Capsule 
compressed, loculicidal. (Greek sun, 
together, and thuris, a little door, re- 

870. Synthyris rotundifolia Gray; a, habit x 
V2 ; b, capsule x IV2 ; c, sect, of capsule x IV2 
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871. Synthyris reniformis Benth.; a,fl. branch- 
let x % ; b, leaf x % ; c, capsule x 2; d, long, 

sect, of capsule x 2. 

hairy within.—North Coast 
Ore. Mar.-May. 

Ranges 

ferring to the continued adherence of 
the base of the valves to the pla¬ 
centae.) 

Herbage appressed-scabrulose; capsule di¬ 
varicately 2-lobed; seeds 2 in each 
cell.1. S. rotundifolia. 

Herbage glabrous ; capsule emarginate; seeds 
more than 2 in each cell. 

2. S. reniformis. 

1. S. rotundifolia Gray. Fig. 870. 
Plants 21/o to 5 in. high; herbage ap¬ 
pressed-scabrulose; leaves roundish- 
or ovate-cordate, doubly crenate, % to 
2 in. long, shorter than the petioles; 
peduncles scarcely longer than the 
leaves; inflorescence loosely corym¬ 
bose-racemose, the bracts small and 
the pedicels, at least the lower, sev¬ 
eral times longer than the flowers; 
corolla white, 2 lines long, its tube 

from Marin Co. to Humboldt Co.; n. to 

2. S. reniformis Benth. Fig. 871. Flowering stems 4 to 9 in. high, bearing 
several bract-like fanshaped leaves; basal leaves persistent, orbicular-reni- 
form, 1 to 2 in. wide, crenate and crenately incised, the lobes sharply toothed; 
petioles stout, 2 to 4 in. long; raceme dense; pedicels slender, exceeded by 
the subtending lanceolate bracts; calyx-lobes lanceolate, somewhat unequal, 
about 1 line long; corolla blue changing to purple, 3 lines long, its tube 
seldom hairy within; capsule truncate, emarginate.—Modoc Co.; n. to Wash, 
and Ida. July. 

19. VERONICA L. Speedwell 

Ours herbs with cauline leaves and flowers in axillary or terminal racemes, 
or solitary. Pedicels without bractlets. Calyx in ours 4-parted. Corolla sub¬ 
rotate, deeply 4-cleft, the upper lobe commonly broader than the lateral lobes 
or the lower one. Stamens 2, one on each side of the upper corolla-lobe, 
exserted. Stigma entire. Capsule flattened, emarginate, obcordate or 2-lobed, 
septicidal. Seeds few to many. (Name thought to be in memory of St. 
Veronica.) 

A. Perennials from rootstocks or stolons; leaves opposite; flowers borne in racemes. 

Racemes several, axillary; corolla pale blue, often purple-striped. 
Leaves all or mostly sliort-petiolate.1. V. americana. 
Leaves all sessile. 

Racemes loose and elongate, commonly from opposite axils; capsule orbicular, 
emarginate, many-seeded; seeds compressed or plano-convex. 

2. V. anagallis. 
Racemes filiform, flexuous, commonly from alternate axils; capsule biscutelliform, 

deeply emarginate, several-seeded; seeds very flat.3. V. scutellata. 
Raceme one, terminal. 

Pedicels longer than bracts.4. V. cusickii. 
Pedicels equaling or shorter than the bracts. 

Pedicels shorter than bracts; stamens close to the upper sinuses; capsule ellipti¬ 
cal, emarginate .5 .V.alpina. 

Pedicels equaling or shorter than bracts; stamens borne midway between the 
upper sinuses and the base of the corolla-tube; capsule somewhat orbicu¬ 
lar, obcordate .6. V. serpyllifolia. 

B. Annuals; leaves alternate or the lowest opposite; flowers solitary in the axils of the 
leaves, or the inflorescence appearing racemose above by the reduction of the upper 
leaves to bracts. 

Pedicels longer than the leaves; lobes of capsule strongly divergent.7. V. buxbaumii. 
Pedicels shorter than the leaves; capsule obcordate, its lobes not divergent. 

Stem and branches erect; lower leaves oblong or oval, entire or dentate. 8. V. peregrina. 
Stem and branches soon spreading; lower leaves ovate, crenate.9. V. arvensis. 

1. V. americana Schwein. American Brooklime. Fig. 872. Stems branch¬ 
ing, erect or ascending, % to 2% ft. high; herbage glabrous, leaves ovate or 
oblong, serrate, 1 to 3 in. long; pedicels filiform, exceeding the linear-oblong 
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bracts and much longer than the rotund 
capsule; calyx-segments 1 to 1% lines 
long; corolla bright blue with white 
center, 2 lines broad; capsule biconvex, 
slightly emarginate at the apex, 1% lines 
long; seeds many, flat, borne on a short 
placental surface at the center of the axis. 
—Springs and rivulets in the hills and 
mountains, throughout cismontane Cal.; 
far e. and n. June-Sept. 

2. V. anagallis L. Stem 6 to 10 in. high, 
simple or branching; herbage glabrous or 
the inflorescence glandular-puberulent; 
leaves lanceolate, remotely serrate, 1 to 2 
in. long; racemes short, few-flowered; 
peduncles and pedicels filiform, the latter 
2 to 4 lines long, exceeding the lanceolate 
bracts; calyx-segments barely 1 line long, 
exceeded by the corolla-lobes; corolla 872 Veronica americana Schwein ; a, 
ii „ n 4. • i td- ij- fl. branchlet x Vz ; o, capsule x 1%. blue or purplish-striped. — Rivulets or ’ ’ 
swamps, rare in Cal.; Shasta Co.; N. Am.; Eur., Asia. May. 

3. V. scutellata L. Fig. 873. Stems slender, 3 to 16 in. high, simple or 
somewhat branched; herbage glabrous or sparingly hairy; leaves linear or 
linear-lanceolate, remotely denticulate or entire, % to 2% in. long; racemes 
equaling or exceeding the leaves; bracts lanceolate, 1 line long, exceeding 

the calyx-segments; pedicels several times as 
long as the bracts, slender, spreading; corolla 
blue, its lobes 2 lines long, equal; stamens in¬ 
serted between upper sinuses and base of 
corolla-tube; capsule 1% lines long; seeds 6 to 
8 in each cell; placental surface located to¬ 
ward upper end of axis.—Common in wet 
places: Sierra Nevada; North Coast Ranges; 
n. to B. C., e. to Lab.; Eur., Asia. June-July. 

4. V. cusickii Gray. Stems slender, simple, 
erect, 8 or 9 in. high; herbage glabrous or 
pubescent; leaves sessile, suborbicular below, 
ovate or oblong above, entire, 4 to 8 lines 
long; raceme 3 to 9-flowered; bracts 1% to 2 
lines long, equaling calyx-segments; corolla 
4 to 5 lines broad, with ample rounded lobes; 
stamens borne in upper sinuses, exserted to¬ 
gether with the filiform style; capsule ellip¬ 
tical, emarginate; seeds many. — Siskiyou 

873. Veronica scutellata L.; a, sect. Co.; n. to Ore. Aug. 
°f fl. branch^ x % ; b, cap- g y alpina L var unalaschtasis a & g. 

Alpine Speedwell. Stems slender, 4% to 10% 
in. high, erect or procumbent at base; herbage hirsute-pubescent to glabrate; 
leaves ovate or oblong, crenulate-serrate to entire, obtuse, sessile, % to 1% 
in. long; raceme simple, dense or interrupted below; pedicels shorter than 
calyx-lobes; corolla light blue, 2 to 3 lines broad; stamens and style in¬ 
cluded; placental surface centrally located on axis; seeds numerous.—Mon¬ 
tane meadows, 4000 to 8000 ft.: Sierra Nevada from Tulare Co. to Lassen 
Co.; n. to Alas., e. to N. Eng. July-Sept. 

6. V. serpyllifolia L. Thyme-leaf Speedwell. Stems 2 to 11 in. high, 
simple or branching at base; herbage glabrous or pubescent; leaves sessile 
or petiolate, ovate or oblong, entire or crenulate, 3 to 10 lines long; raceme 
loose, few to many-flowered; bracts ovate to linear; pedicels erect, filiform, 
as long as the calyx; calyx-lobes 1 to 1% lines long; corolla pale blue (with 
darker stripes) to almost white, 2 lines broad; stamens together with the 
filiform style exserted; stigma capitate; capsule 1% lines long; seeds many, 
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flat, oblong, borne on placentae located at center of axis. 
—Montane, 3000 to 6000 ft.: throughout Cal.; n. to Alas., 
e. to Lab. and Ga.; S. Am., Eur., Asia. May-Aug. 

7. V. buxbaumii Tenore. Stems branched from the base, 
% to 1 ft. long, diffuse or procumbent; herbage pubescent 
with spreading hairs; leaves roundish or oval, often 
broader than long, 5 to 7 lines long, on petioles 1 to 3 
lines long, rather deeply toothed above the base; corolla 
blue with a small white center, 2^ to 3 lines broad, its 
short tube closed with a barrier of hairs; upper and lateral 
lobes subequal, larger than the lower lobe; filaments thick- 
fleshy; capsule 4 lines broad, with two strongly divergent 
lobes, appearing as if twins; placentae near the upper end 
of the axis; seeds about 9 in each cell, oblong or roundish, 
wrinkled, with a fissure on one side, 1 line long.—Native 
of Eur., escaped from gardens: Eel Eiver valley; Wood¬ 
land; Newark; San Bernardino. Apr. 

8. V. peregrina L. Neckweed. Fig. 874. Stem erect, 
4 to 12 in. high, simple or branched from the base; herbage 
finely puberulent; leaves alternate or the lowest opposite, 
oblong, Vs to 1 in. long, entire or dentate, only the lowest 
petioled; flowers solitary in the axils of the alternate 
leaves, sometimes in one of the axils of the opposite leaves, 
appearing racemose above by the reduction of the upper 
leaves to bracts; pedicels shorter than the small flowers or 
capsules; corolla white; stamens and short style not ex- 
serted; capsule orbicular, 1% lines long; seeds oblong, flat, 
8 or 10 in a cell; placentae 
central to axis. •— Low 

0 places in valley fields, 50 
874. Veronica per- to 4000 ft.: throughout 
egrina L.; a, habit x Cal.; N. Am., S. Am. Mar.- 
y2 ; b, capsule xlV2. July. 

9. V. arvensis L. Corn Speedwell. Fig. 
875. Stems slender, simple or branched, 
erect or slightly decumbent at base, 3 to 10 875. Veronica arvensis L.; a, lower 
in. long; herbage pubescent; leaves ovate to cauline leaves x 2; b, capsule x 6. 

lanceolate, 3 to 4 lines long; calyx-segments lanceolate, 1% lines long, gland¬ 
ular-hairy; corolla shorter than calyx; capsule 1 to 1 % lines long, ciliate; 
placentae above center of axis; seeds numerous, flat.—Native of Eur., an 
escape from gardens: Humboldt Co.; Siskiyou Co. Mar.-June. 

20. DIGITALIS L. 

Tall biennial with alternate leaves, topped by long terminal commonly 1- 
sided racemes of showy flowers. Calyx 5-parted. Corolla with inflated tube 
and very short limb. Stamens 4, included. (Latin digitalis, referring to the 
fingers of a glove, which the tubular corollas remotely resemble.) 

1. D. purpurea L. Foxglove. Stem stout, 3 to 4 ft. high; herbage pubes¬ 
cent; leaves oblong-lanceolate, crenate, 3 to 7 (or 8) in. long; corolla white 
or purple, declined, 1^ in. long.—European garden plant, naturalized on the 
Humboldt and Mendocino coasts. 

21. CASTILLEIA Mutis 

By Elsie M. Zeile 

Eoot-parasitic herbs or sometimes suffrutescent plants, of hilly districts. 
Leaves alternate, sessile, entire or more commonly laciniate. Flowers dull 
yellowish or greenish, in terminal spikes (sometimes pediceled). Bracts and 
calyx-lobes scarlet, red or yellow, commonly more showy than the dull yellow, 
red or greenish corolla. Calyx tubular, flattened laterally, cleft before and 
usually behind (in one species on the side), the divisions entire, emarginate 
or 2-cleft. Upper lip (galea) of the corolla long and narrow, flattened laterally 
(or eonduplicate) and enclosing the style and the 4 unequal stamens. Lower 
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lip very short, 3-lobed or -toothed. Anther cells unequal, the outer versatile, 
the inner pendulous. Capsule many-seeded. (D. Castillejo, Spanish botanist.) 

A. Annuals; upper bracts linear, red, longer than flowers; leaves linear-lanceolate; flowers 
pediceled; calyx about equally cleft before and behind. 

Corolla 1 to 1% in. long; galea well exserted beyond the calyx, equaling the corolla-tube; 
lower lip exposed.1. G. stenantha. 

Corolla V2 to % (or 1) in. long; galea slightly exserted, about % as long as the corolla-tube; 
lower lip not or scarcely protruding beyond the cleft of the calyx.2. (7. minor. 

B. Perennials. 

Calyx about equally cleft before and behind (but see no. 3). 
Galea included or somewhat exserted, the lower lip never or scarcely exposed. 

Spikes strict; leaves mostly laciniate. 
Calyx cleft at the sides deeper than before or behind, floccose-tipped, its lobes 

2-cleft, the inner or lower lobes shorter than the outer or upper 
ones; S. Cal.3.0. plagiotoma. 

Calyx equally cleft before and behind, not floccose-tipped, its lobes equally 
cleft Ys the length of calyx; Marin Co.4. G. neglecta. 

Spikes broad. 
Plants 2 to 8 in. high from a thick caudex; galea very short, shorter than 

corolla-tube; high montane. 
Leaves mostly entire; herbage pubescent; upper leaves 1-nerved. 

5. G. culbertsonii. 
Leaves mostly laciniate; herbage hispid; upper leaves 3-nerved. 

6. G. breweri. 
Plants mostly over 8 in. high ; galea about equaling tube. 

Calyx-lobes mostly 2-cleft to the middle, or rarely 2-toothed; upper bracts 
deeply cleft. 

Calyx cleft to middle; herbage villous-hirsute (puberulent in var.) . . 
7. G. parviflora. 

Calyx cleft % or less its length. 
Herbage pilose-hispid; leaves mostly laciniate; mostly of Great 

Basin or of desert region.8.0. angustifolia. 
Herbage cinereous; leaves mostly entire, lanceolate; n. Cal.. . 

9. G. pruinosa. 
Calyx-lobes entire or with slightly 2-lobed summit. 

Leaves oval or obovate (or broadly lanceolate in var.) ; herbage 
viscid-pubescent; calyx cleft to middle; coastal. 

10. G. latifolia. 
Leaves linear to lanceolate; calyx cleft % or less its length; suf- 

frutescent; herbage white-woolly. 
Galea scarcely exserted; common throughout Cal. 

11. G. foliolosa. 
Galea somewhat exserted; Santa Barbara Isis. 

12. 0. liololeuca. 
Galea conspicuously exserted (but tardily exserted in no. 15), about equaling the tube, 

the lower lip usually exposed; montane. 
Bracts much longer than calyx; spikes showy, broad; calyx cleft a little deeper 

before than behind, the lobes deeply linear-cleft.13. G. miniata. 
Bracts about equaling calyx; spikes long and narrow (broadened at top in no. 

15) ; calyx equally cleft, the lobes 2-toothed. 
Leaves mostly entire, linear to oblong-linear, 1 to 3-nerved; bracts narrow; 

Sierra Nevada and n.14. G. pinetorum. 
Leaves mostly trifid, broadly linear to ovate, 3 to 5-nerved; bracts broad; 

S. Cal.15. O. oblongifolia. 
Calyx much more deeply cleft before than behind; galea well exserted, the lower lip exposed; 

leaves mostly entire (except in var.).16. G. afjinis. 

1. C. stenantha Gray. Stem simple, erect, virgate, 1% to 2y2 ft. high, the 
whole plant glandular-pubescent and wet as if with dew; leaves ascending, 
linear-lanceolate, 1% to 3 in. long, all entire; lower leaves with long linear 
tips, these coiling spirally when wilting; bracts linear, entire, the uppermost 
with scarlet tips; lower flowers pedicellate; calyx equally cleft or cleft 
slightly deeper behind; calyx-lobes incisely 2-cleft at apex; corolla wholly 
green (except the lower lip) or sometimes slightly yellowish, straight, well- 
exserted from calyx-tube, exposing the bright scarlet teeth of the lower lip; 
corolla-tube equaling the galea.—Moist rivulets in the mts., 1000 to 7000 ft.: 
Lake and Napa Cos.; Ventura Co. to w. Riverside Co. 

2. C. minor Gray. Similar to no. 1 but not so tall; corolla shorter, the 
galea only slightly exserted.—Montane, 5000 to 7500 ft.: Mariposa and Tulare 
Cos.; Inyo Range. 

3. C. plagiotoma Gray. Stems erect or spreading, 1 to 1% ft. high; her¬ 
bage more or less woolly-pubescent, the inflorescence white-woolly; lowest 
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leaves linear, the upper divided to the middle into 3 linear lobes, the middle 
lobe broadest; spikes narrow; flowers ascending, distant; upper bracts green, 
shorter than the calyx, cleft more than half way, the middle lobe broadest; 
calyx floccose-tipped, about equaling the corolla; corolla yellow, 6 to 8 lines 
long, the upper lip emarginate; galea not or scarcely protruding, as long as 
the tube.—Montane, 3500 to 5500 ft.: w. side Mohave Desert; San Gabriel 
Mts. 

4. C. neglecta Zeile n. sp. Near no. 10 but the herbage puberulent, not 
viscid, and the spikes erect, slender and narrow; leaves linear to ovate, 
laciniate; upper bracts broad, yellow, often tipped with red, deeply cleft, the 
middle lobe broadest; lower flowers pediceled; calyx-lobes broadly cleft % 
the length of calyx; corolla frequently red; galea scarcely exserted, shorter 
than the tube.—Hillsides, Tiburon, Marin Co. (K. Brandegee, type). 

5. C. culbertsonii Greene. Stems erect, simple from the base, solitary or 
when several a little remote; leaves linear, % to 1 in. long, somewhat ap- 
pressed to the stem; spikes and flowers large for the size of the plant, the 
spikes as if forked at the apex; floral bracts thin, longer than the flowers, 
cleft to middle or below, the lobes red, middle lobe broad, lateral lobes linear; 
galea not or scarcely exserted, not much longer than the lower lip and very 
much shorter than the corolla-tube.—Alpine or montane meadows, 10,000 to 
11,000 ft.: Tulare Co. to Mariposa Co. 

6. C. breweri Fer. Erect alpine plants 4 to 6 in. high, the few lowest leaves 
entire, the upper divided into 3 lobes, the middle lobe broadest; galea scarcely 
exserted, very short, scarcely half as long as tube.—High montane, 10,500 to 
11,000 ft.: Mariposa Co.; Modoc Co. 

7. C. parviflora Bong. var. douglasii Jepson. Indian Paint Brush. Stems 
from base rather few; herbage villous-hirsute; leaves linear, varying to 
linear-lanceolate or -oblong, 1 % to 3% in. long, entire or with a few linear- 
laciniate lobes, the lower often entire; bracts petal-like above, equally 3- 
parted or the middle lobe somewhat larger and 3-cleft at summit; spikes lax 
below; calyx-lobes colored red, rarely yellow, laciniately 2-cleft at summit 
or to below the middle; corolla straight, the galea about as long as tube, little 

or not at all exserted.—Wooded canons, 
100 to 7000 ft.: Los Angeles and Ven¬ 
tura Cos. to Humboldt Co.; Placer Co. 
to Shasta, Modoc and Siskiyou Cos. 
Var. calif6rnica Zeile n. comb. Stems 
erect, slender, 8 to 15 in. high; her¬ 
bage puberulent; spikes compact, 1 in. 
long in flower, as much as 6 in. long 
in fruit, the capsules distant; calyx 
cleft almost to middle, each lobe 2- 
toothed; corolla subfalcate, galea a 
little shorter than tube.—Coastal mts. 
of S. Cal. (C. californica Abrams.) 

8. C. angustifolia G. Don. Stems 
erect, mostly simple, 7 to 12 in. high, 
arising from a caudex; herbage pilose- 
hispid; leaves cleft mostly to below 
the middle into linear lobes, tending 
to spread widely; calyx cleft % its 
length, the lobes 2-toothed; upper 
bracts cleft to or below the middle, 
the outer lobes linear, the middle lobe 
broad and often 3-cleft, spikes dense, 
1 to 1% in. long; galea slightly ex¬ 
serted, about equaling tube; capsules 
4 to 5 lines broad, 6 to 9 lines long.— 
Desert ranges and arid slopes of mts. 

|y 

b 

c 

d 

o I u. vaowuoia lauiuua xi. « A, ; «, n. Brancn- in*-. ' rx. 
let x y2 ; b, two views of fl. x l; c, fl. with Colorado and Mohave deserts; n. Sierra 

calyx removed x l; d, capsule x l. Nevada; Inyo Co.; e. to Great Basin. 
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9. C. pruinosa Fer. Stems erect, 
mostly simple, sometimes branching 
above, 12 to 16 in. high; herbage pubes¬ 
cent-cinereous; leaves entire, linear to 
lanceolate, 1 to 3 in. long; bracts 3- 
lobed above the middle, longer than 
the calyx; calyx equally cleft % its ^ ^ tel 
length, lobes 2-cleft not quite to 
middle; galea exserted, almost equal¬ 
ing the tube, the lower lip not pro¬ 
truding.—Siskiyou Co. 

10. C. latifolia H. & A. Seaside 

Painted Cup. Fig. 876. Stems y2 to iy2 
ft. high; herbage viscid-pubescent; 
leaves thick, oval or obovate or some¬ 
times narrower, mostly less than 1 in. 
long, or the upper larger and 3-lobed 
at apex; bracts sometimes yellow, 
shorter than flowers, broad (about 9 
lines long and 5 lines wide) with ob¬ 
long lobes, the middle lobe twice as 
large as the lateral; calyx-lobes broad, 
entire or notched at apex, almost 
equaling the corolla; corolla 9 to 12 
lines long; lower lip very short.—Sea 
cliffs and rocky headlands along the 
coast, 10 to 500 ft.: Monterey Co. to 
Mendocino Co. Var. wIghtii Zeile n. 
comb. Stems more or less densely 
branched above, very leafy, herbage more densely viscid-pubescent; spikes 
erect, narrower and longer than in the species; flower structure similar to 
the species, but the bracts and calyx tipped with yellow.—Near coast, San 

Mateo Co. (C. wightii Elmer.) 

C 

877. Castilleia foliolosa H. & A.; a, fl. stem 
x V2, ; b, fl. x 1; c, fl. with calyx removed, x 1. 

878. Castilleia miniata Dougl.; a, fl. branchlet x 
1; b, fl. x 1; c, fl. with calyx removed x 1; d, 

anther x 3. 

11. C. foliolosa H. & A. Woolly 

Painted Cup. Fig. 877. Suffrutes- 
cent, with many stems from the 
base, mostly 10 to 18 in. high, white- 
woolly throughout; leaves linear 
and entire, rather crowded below 
and fascicled in the lower axils, 4 
to 12 lines long, the upper cauline 
and bracts 3-parted into linear 
lobes; bracts with lobes spatulate- 
dilated at apex, the middle lobe 
largest and again shallowly 3- 
lobed; spikes dense; flowers about 9 
lines long, only slightly curved; 
galea protruding from calyx only 
1 or 2 lines, shorter than or as long 
as tube of corolla; calyx-lobes trun¬ 
cate or merely retuse; capsule 5 to 
7 lines long; seeds bluish-green.— 
Dry hills, 200 to 4500 ft., mostly in 
rocky situations or gravelly soil, in 
some places exceedingly abundant, 
occupying many acres of open hill¬ 
side: San Diego Co. to Solano and 
Mendocino Cos.; Amador Co. to 
Eldorado Co. Apr.-May. 

12. C. hololeuca Greene. Shrubby, 
2 to 4 ft. high, densely white-woolly; 
leaves y2 to 1 y2 in. long; bracts 



938 SCROPHULARIACEAE 

narrow, entire or the upper ones 3-cleft; calyx 8 lines long, cleft deeper on 
the upper side; galea shorter than tube.—San Clemente, Santa Eosa, Santa 
Cruz, and Santa Catalina islands. 

13. C. miniata Dougl. Fig. 878. Stems erect, branched above, 1 to 3 ft. 
high; herbage pubescent to nearly glabrous; leaves 1 to 2 in. long, acuminate; 
inflorescence hairy; spikes dense and short, 1 to 2% in. long in flower, 
lengthening in fruit, showy; calyx-lobes deeply cleft into linear lobes; corolla 1 
to 1% in. long, falcate, the galea exserted, longer than tube.—Montane, in wet 
places, 3500 to 10,000 ft.: San Jacinto Mts.; San Bernardino Mts.; San Gabriel 
Mts.; Sierra Nevada from Tulare Co. to Plumas Co., thence to Siskiyou and 
Humboldt Cos.; n. to.Alas., e. to Col. (C. montana Congdon. C. oreopola Greenm.) 

14. C. pinetorum Fer. Fig. 879. Stems erect, often branching above, 6 to 
12 in. high from a woody caudex; herbage pilose-glandular; leaves oblong- 

linear, entire or sometimes trisected, x/2 
to 1 in. long; spikes narrow; bracts 
divided to middle, the 2 outer linear, the 
middle lanceolate, all about equaling the 
calyx; calyx cleft equally % or y2 its 

fo | || length, the lobes 2-toothed; galea about 
1 ' equaling the tube. — Montane, 4000 to 

9000 ft.: Sierra Nevada from Plumas Co. 
to Tulare Co., s. to the San Gabriel, San 
Jacinto and Cuyamaca mountains. (C. 
trisecta Greene.) Yar. frAgilis Zeile n. 
comb. Stems very slender, branched from 
base and above; leaves entire or laciniate 
into 3 lobes at apex, prominently 1 to 3- 
ribbed beneath; spikes very narrow, 2 to 
5 lines broad.—Siskiyou Co. (C. fragilis 
Eastw.) 

15. C. oblongifolia Gray. Similar to no. 
14; herbage less viscid; leaves 1 to 2 in. 
long, 3 to 8 lines broad, mostly divided 
nearly to the middle into 3 spreading 
lobes, the middle one broadest; bracts 
thin, similarly cleft, equaling calyx or a 
little longer; calyx equally cleft before 
and behind, about % its length, the lobes 
2-toothed; galea equaling or slightly 

a, fl. longer than tube, lower lip at length ex- 
stem x y2 ; b, fl. x l; c, fl. with calyx serted. — Montane, San Diego and San 

removed x 1. Bernardino Cos. (C. martini Abrams.) 

C 

16. C. affinis H. & A. Scarlet Cup. Stems 1 to 2 ft. high, with few virgate 
branches from the base, rather leafy below; herbage nearly glabrous, some¬ 
what villous, or slightly scabrous-puberulent; leaves linear to lanceolate, 
entire, 1 to 4 in. long, the lower with 3 strong callous nerves; raceme loose 
below; bracts scarlet, very long, 3-parted, the lobes rather narrow, not broader 
above, the middle lobe largest and 3-cleft at apex; flowers pediceled, 1% in. long; 
calyx-lobes notched or 2-cleft at apex, the teeth acute; corolla yellowish, 
falcate, much exserted from the anterior cleft of the scarlet or scarlet-tipped 
calyx, and exposing the lower lip; galea about as long as tube, villous, bearded 
towards apex on the back.—Borders of woods, 10 to 500 ft.: San Diego Co. 
to Napa and Humboldt Cos.: extending e. to Kern Co. and ascending to 
8300 ft. Var. linAriaefolia Zeile n. comb. Stems simple, erect from a woody 
crown; herbage glabrous, inflorescence a little pubescent; leaves linear, % 
to 3 in. long, the upper in fascicles, sometimes divided to below the middle 
into 3 linear lobes.—Montane, 4000 to 8500 ft.: Sierra Nevada from Modoc 
Co. to Kern Co. and s. to Los Angeles Co. (C. linariaefolia Benth.) 

22. ORTHOCARPUS Nutt. Owl’s Clover 

Annual herbs, or 3 species perennial. Leaves sessile, mainly alternate, 
entire, incised or laciniate, the floral frequently colored. Flowers in terminal 
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spikes. Calyx tubular or short-campanulate, 4-cleft, or cleft before and 
behind and the divisions 2-lobed. Corolla tubular, the upper lip (galea) 
snout-like, but not greatly (or not at all) exceeding the lower one. Lower lip 
more or less 3-saccate, inflated, often very conspicuous. Stamens 4; anthers 
1 or 2-celled. (Greek orthos, upright, and karpos, fruit.) 

A. Perennials; lower lip of corolla not saccate or only slightly so; anthers 
2-celled.—Subgenus Colacus. 

Leaves entire or mostly so; rare. 
Middle lobe of bracts spatulate-dilated, very obtuse; S. Cal.1. O. cinereus. 
Middle lobe of bracts lanceolate, acute; Siskiyou Co.2. O. schizotrichus. 

Leaves cleft or divided; common.3. O. pilosus. 

B. Annuals; lower lip of corolla saccate.—Subgenus Euorthocarpus. 

1. Anthers 1-celled. 

Seeds with a close coat. 
Stamens in anthesis exserted from galea ; flowers not more than % in. long. 

Stems 2 to 4 in. high, weak; flowers scattered, the corolla 2 to 3 lines long, dark 
red, inconspicuous.4. O. pusillus. 

Stems 5 to 12 in. high, more vigorous; flowers mostly in dense spikes, the corolla 
6 lines long, cream-color or yellow.5. O. floribundus. 

Stamens in anthesis not exserted from galea (except in a var. of no. 7) ; flowers mostly 
more than % in. long. 

Herbage greenish; corolla yellow or white, the galea whitish. .6. O. faucibarbatus. 
Herbage more or less purplish; galea purple. 

Corolla sulphur-yellow.7. O. erianthus. 
Corolla white or pink or parti-colored; vars. of.7.0. erianthus. 

Seeds with a loose cellular coat; corolla golden yellow with purple galea.8.0. bidwelliae. 

2. Anthers 2-celled. 

a. Corolla more or less 3-saccate. 
Bracts herbaceous. 

Bracts entire .9. O. campestris. 
Bracts cleft into linear or lanceolate lobes. 

Lower lip of corolla very broad, the sacs 2 *4 to 3 lines deep, deeper horizontally 
than long.10. O. lithospermoides. 

Lower lip of corolla less broad, the sacs not deeper horizontally than long. 
Galea densely white-villous; corolla 1 in. long.11. O. lasiorhynchus. 
Galea not white-villous; corolla V2 to % in. long. 

Sacs barely 1 line deep, longer than deep; infrequent. . .12. O. hispidus. 
Sacs 1V2 lines deep, nearly as deep as long. 

Flowers lemon-yellow; divisions of leaves and bracts narrowly 
linear; common .13. O.lacerus. 

Flowers white and purplish; divisions of leaves and bracts broader 
or the leaves entire; rare.14. O. rubicundulus. 

Bracts with purplish or whitish tips. 
Corolla with lower lip conspicuously 3-saccate, the teeth minute or small. 

Galea subulate; sacs longer than deep.15. O. linearilobus. 
Galea truncate at tip; sacs deeper than long.16. O. gracilis. 

Corolla with lower lip plicate-saccate or moderately 3-saccate, the teeth conspicuous, 
erect (in O. purpurascens small). 

Filaments glabrous; galea nearly straight, pubescent. 
Spikes virgate, lax below; flowers dull white; stigma not exserted from galea. 

17. O. attenuatus. 
Spikes stout, often subcapitate, dense; flowers purple and white; stigma 

exserted from the tip of galea. 
Leaves 1 to 2% in. long, mainly with a pair of lanceolate divisions; 

stem simple or little branched.18. O. densiflorus. 
Leaves % to IV2 in. long, entire or with linear divisions; stem usually 

with many ascending branches.19. O. castilleioides. 
Filaments hairy; galea long, hooked at apex, densely bearded; flowers pinkish 

purple; stigma exserted from galea below its tip. . .20. O. purpurascens. 

b. Corolla simply saccate or nearly so. 

Bracts herbaceous, somewhat similar to the leaves, palmately 3-lobed, the middle lobe 
cuneate-lanceolate. 

Corolla golden-yellow; lower lip not much broader than the upper.21. O. luteus. 
Corolla rose-purple; lower lip much broader than the upper.22. O. bracteosus. 

Bracts colored, strikingly different from the leaves, roundish to elliptic, commonly with a 
lanceolate tooth on each side. 

Bracts mostly dilated above and rounded at the apex; galea incurved at tip. 
23. O. tenuifolius. 

Bracts not dilated above, acute at apex; galea straight or nearly so. 
24. O. pachystachyus. 

1. O. cinereus Jepson n. comb. Stems several from the perennial root-crown, 
ascending or diffuse, 7 to 9 in. high; herbage cinereous-pubescent; leaves nar- 



940 SCROPHULARIACEAE 

rowly linear-lanceolate, entire or the upper sometimes divided into 3 linear 
lobes, erect or somewhat appressed to the stem, 3 to 9 (or 12) lines long, 
sessile; spikes rather dense, % to 2 in. long; bracts (at least the upper) 
3-lobed, the lateral lobes narrow, the middle one very broad and very obtuse 
or truncatish (or spatulate-dilated), yellow, viscid; calyx equally 4-cleft; 
lowrnr lip almost as long as galea; calyx and corolla yellowish; corolla 5 to 6 
lines long; stigma large, conspicuously exserted.—San Bernardino Mts., 6000 
to 7200 ft. (Castilleia cinerea Gray.) 

2. O. schizotrichus Jepson n. comb. Stems many from a perennial root- 
crown, erect, 3 to 7 in. high; stems whitish-lanate, the leaves and bracts dusky 
lanate; leaves narrowly linear-lanceolate, acuminate, entire or sometimes 
3-divided above, 1 to lfy in. long; spikes dense; bracts 3-cleft below middle, 
the outer lobes linear and shorter than the broader lanceolate middle lobes; 
calyx equally 4-cleft; lower lip of corolla shortly 3-lobed, a little shorter than 
the galea.—Marble Mt. region, Siskiyou Co. (Castilleia schizotricha Greenm.) 

3. O. pilosus Wats. Fig. 880. Stems numerous from the crown of a stout 
perennial root, leafy, 6 to 8 in. high; herbage soft-villous to hirsute-pubes¬ 

cent; leaves pinnately 3 to 5-parted 
into linear lobes, or the lower entire; 
bracts from yellowish or whitish to 
dull crimson; calyx deeply cleft into 
linear lobes; flowers white, pink or 
reddish; lower lip only slightly sac¬ 
cate, strongly 3-toothed, the teeth 
white; galea purplish, somewhat re¬ 
curved at tip, a little longer than the 
lip; stigma very large and black, just 
exserted from tip of galea. — Mon¬ 
tane, 5000 to 10,000 ft.: Sierra Nevada 
from Tulare Co. to Nevada Co.; n. to 
Mt. Shasta; Ore. July-Aug. Var. 
monensis Jepson n. var. Somewhat 
diffuse, 2^2 to in. high; racemes 
very dense; galea twice as long as the 
large lower lip.—High montane, 9500 
to 10,600 ft., Mono Co.: Mono Pass; 
Bloody Canon (Jepson 4431a, type). 
Var. arachnoideus Jepson n. comb. 
Stems many from the perennial root- 
crown, erect, 3 to 7 in. high; herbage 
and inflorescence thinly arachnoid; 
leaves 3-lobed, 1 to 1% in. long, the 
segments narrowly linear or filiform, 
entire or the middle one incised or 
cleft; bracts broad, cleft to below 
middle; lower lip a little inflated.— 
Marble Mt., Siskiyou Co. to Salmon 

Mt., Trinity Co. (Castilleia arachnoidea Greenm.) 

880. Orthocarpus pilosus Wats.; a,habit x % 
b, fl. x 1 V2 ; c, bract x Vz ; d, stamen x 4. 

4. O. pusillus Benth. Stem slender and weak, 2 to 4 in. high; herbage 
purplish, sparingly liispidulous-pubescent; leaves pinnately cleft into linear 
or filiform divisions; bracts longer than the scattered inconspicuous dark 
red flowers; corolla 2 to 3 lines long.—Hillsides and fields, 10 to 1500 ft., 
coloring moist spots with a dull red hue: Santa Clara Co. to Humboldt Co.; 
n. to Ore. Mar.-Apr. It is often parasitic on grasses. 

5. O. floribundus Benth. Stem erect, somewhat corymbosely branched from 
near the base or the middle, 5 to 12 in. high; herbage nearly glabrous; leaves 
(especially the upper) pinnately parted into linear-filiform divisions, some 
again parted; spikes short and dense, the upper bracts not surpassing the 
calyx; corolla white or cream-color, 6 lines long, its tube much exceeding the 
calyx; lower lip with 2 hairy lines within.—Hillsides near the coast, 10 to 
500 ft.: San Francisco Co. to San Mateo Co. 
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6. O. faucibarbatus Gray. Fig. 881. 
Plants 7 to 20 in. high, commonly with 
ascending branches from the middle; 
herbage greenish, glabrous, or puberu- 
lent above; leaves oblong or ligulate 
at base, pinnately cleft above into sev¬ 
eral linear divisions; spikes at length 
elongated and lax; bracts shorter than 
the flowers, palmately cleft or parted 
into lanceolate segments; corolla sul¬ 
phur-yellow or pinkish white or white, 
9 to 10 lines long, its tube whitish, very 
slender, pubescent, twice the length of 
the calyx; sacs of lower lip nearly 2 
lines deep, deeper than high; folds of 
throat bearded within; anthers conni- 
vent.—Low moist fields in the Coast 
Range valleys, 10 to 1500 ft.: Monterey 
Co. to Del Norte Co. Apr.-May. 

7. O. erianthus Bentli. Johnny- 
Tuck. Fig. 882. Stem commonly 
branching, 4 to 10 in. high; herbage, 
particularly the bracts and stems, 
reddish; leaves pinnately divided into 
filiform divisions; spikes slender, flat- 
topped; bracts much shorter than the 
flowers; corolla 8 to 9 lines long and 
sulphur-yellow except the dark purple 
subulate galea, its filiform tube at least 
twice the length of the calyx; sacs of 
the lower lip 2 lines deep, deeper than 

881. Orthocarpus faucibarbatus Gray; a, fl. 
branchlet x 1; b, leaf x 1; c, cross sect, of 

ovary x 5. 

882. Orthocarpus erianthus Benth. 
habit x % ; b, flower x 1^. 

a, 

high, each sac commonly with 2 greenish 
yellow spots at the base of the tooth; 
folds of the throat densely bearded; 
anthers connivent.—Low hills and val¬ 
leys, 10 to 2000 ft., throughout cismon- 
tane Cal.; also sw. Ore. It is very abun¬ 
dant on the plains of the Sacramento and 
San Joaquin valleys, in the Sierra Nevada 
foothills and on the low hills of the Coast 
Ranges, often coloring wide stretches 
with streamer-like bands of yellow in 
Apr. and May. Yar. micranthus Jepson 
n. comb. Smaller, about 4 in. high; corolla- 
tube much shorter; stamens early ex- 
serted from galea, the anthers not con¬ 
nivent.— Foothills and plains: Madera 
Co.; Fresno Co.; w. to eastern Monterey 
Co. (O. micranthus Greene.) Var. gra- 

tiosus Jepson & Tracy n. var. Two lateral 
sacs white, the middle one yellow, the 
galea and throat dark.—Sandhills, Hum¬ 
boldt Co. (Eureka, Tracy 2035, type). 
Var. vers!color Jepson. Popcorn Beauty. 
Corolla white, excepting the purple galea, 
often with a transverse purple band 
across the throat below the sacs; other¬ 
wise like the species.—San Francisco. Var. 
rOseus Gray. Corolla rose-color. — San 
Francisco sand hills. Var. inopinus Jep¬ 
son n. var. Upper leaves and bracts fan¬ 
shaped with linear divisions; sacs of 
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corolla very large, rose-purple with a yellow spot above.—Mendocino (H. E. 
Brown 700, type). 

8. O. bidwelliae Gray. Very similar to O. erianthus, but the foliage less 
pubescent, the corolla tube more slender, 6 to 7 lines long; lower lip rather 
smaller, golden-yellow, the throat and galea dark purple; seeds with loose 
cellular arilliform coat.—Foothills, Butte Co. to Placer Co. 

9. O. campestris Benth. Stem 2 to 4 in. high, simple or few branched; 
herbage glabrous below; leaves and bracts narrowly linear, entire or nearly 
so; spike thickish, dense above; calyx markedly hirsute; corolla white, 6 to 
9 lines long, the galea subulate, the sacs ample, very ventricose, 2 lines deep, 
the teeth scarious, slender, rather conspicuous; capsule ovate.—Fields, Butte 
and Plumas Cos. to Modoc Co. 

10. O. lithospermoides Benth. Cream Sacs. Stem erect and simple, rarely 
with a few branches above the base, 8 to 12 (or 14) in. high; herbage hirsute- 
pubescent above, less so below; lower leaves lanceolate, entire; upper oblong, 
with a few slender lobes; spike very dense and thick; bracts nearly equaling 
the flowers, the upper large, almost as broad as long, concealing the calyx, dilated 
at the base, palmatifid into 7 or more narrow lobes; corolla rich cream-color, 9 
to 13 lines long, strongly 3-saccate, the tube dilated upwards; capsule ovate.—- 
Plains and low hills, 20 to 1500 ft.: Coast Ranges from Santa Clara Co. to Hum¬ 
boldt Co.; Sacramento Valley and bordering foothills. Var. bicolor Jepson n. 
comb. Flowers white, turning rose-pink.—Butte Co. foothills. (O. bicolor Hel.) 

11. O. lasiorhynchus Gray. Stem 3 to 15 in. high, simple or sparingly 
branched; herbage soft-hirsute; leaves linear-lanceolate, attenuate, entire 
or 3-parted, % to % in. long; spike cylindric, loose, rather few-flowered; 
bracts 4 or 5-cleft, exceeded by the flowers; corolla yellow, 8 to 10 lines 
long; galea narrowly subulate, surpassing lower lip, densely white-villous; 
teeth of the lip very short; capsule 3 lines long; seeds many, with loose 
reticulated coat. — Montane, 5000 to 6500 ft.: San Bernardino and San 
Jacinto mountains. 

C 

12. O. hispidus Benth. Stem simple or sparingly branched, 4 to 12 in. high; 
herbage soft-hirsute; leaves entire 
or with few slender divisions, % to 
1V2 in. long; spike lax; bracts pal- 
mately cleft into 3 or more lanceolate 
divisions; calyx 4 to 5% lines long, 
the teeth lanceolate; corolla pale 
yellow (or white), 5 to 8 lines long, 
the tube filiform; lower lip surpassed 
by galea, teeth short, sacs longer 
than deep, throat with dark dots, 
folds hairy within; capsule ovoid, 
obtuse, longer than the calyx-tube; 
seeds obovoid, dark gray.—Montane, 
3000 to 5000 ft., infrequent: Palomar 
Mt.; both slopes Sierra Nevada from 
Tulare Co. to Modoc and Siskiyou 
Cos.; n. to B. C. June. 

13. O. lacerus Benth. Fig. 883. Stem 
3 to 8 in. high, erect, simple or spar¬ 
ingly branched; herbage soft-hirsute, 
viscid above; leaves % to 1% in. long, 
alternate or the lowest opposite, linear- 
lanceolate, entire or pinnately 3- 
parted; spike loose, cylindric, few to 
many-flowered; bracts palmately 3 to 
7-cleft into narrow divisions; calyx 
3 lines long, cleft into lanceolate di- 

883. Orthoearpus lacerus Benth.; a, habit x visions; corolla bright or lemon yel- 
V2 ; b, fl. x IV2 ; c, calyx spread open x IV2 ; o to 8 lines long, the lip 1% 

d, stamen x 3 V2. lines deep, 2 lines long; galea gla- 
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brous or puberulent on back; lower lip often dark-dotted; teeth short, sur¬ 
passed by galea; capsule 3 lines high.—Foothills and middle altitudes, 700 to 
4700 ft., common: Sierra Nevada from Tuolumne Co. to Modoc Co. May-July. 

14. O. rubicundulus Jepson n. sp. Stem simple or branched above, 4 to 9 in. 
high, pilose; leaves lanceolate, entire or 3-cleft, hispid, 1 in. long; inflores¬ 
cence dense above, lax below; bracts all green, 7 to 9 lines long, broad at base, 
3 to 5-cleft into lanceolate divisions, hispid or somewhat pilose; calyx 4 lines 
long, cleft for nearly half its length into subulate segments; corolla white, 
turning a light rosy-pink, 9 lines long; sacs conspicuous, 2 lines deep, as deep 
as high, each sac with a deep longitudinal crease so deep as to make each one 
almost 2 distinct sacs; main folds of the sacs inside very hairy-pubescent; 2 
yellow spots at base of saccate lower lip; teeth very short (the apices of the 
sacs rising above them), with greenish-yellow spots on the inside at apex, 
surpassed by the straight subulate galea.—Inner North Coast Range montane 
valleys from Lake Co. (Indian Valley, Jepson 9001, type) to ne. Napa Co. 
May. 

15. O. linearilobus Benth. Stem 6 to 9 in. high, simple or branched; herbage 
hirsute or nearly hispid; leaves alternate, 1 to 2 in. long, lanceolate, entire or 
pinnately parted into long slender divisions; spike dense; bracts nearly equal¬ 
ing the flowers, the long slender divisions sometimes purplish-tipped; calyx- 
lobes much longer than the tube; corolla 7 to 9 lines long, white or yellowish- 
white, commonly with a few purple dots on the sacs; galea exceeding lower 
lip, teeth short, sacs deeper at upper part, narrowing gradually downward; 
capsule 4 lines long; seeds many, with loose reticulated coat.—Sierra Nevada 
foothills, Yuba Co. to Mariposa Co. Apr.-May. 

16. O. gracilis Benth. Stem 4 to 10 in. high, simple or branched from the 
base; herbage glabrous below, minutely pubescent above; leaves mostly 3- 
parted, linear-filiform; spike rather dense, slender; upper bracts shorter than 
the flowers, purplish-tinged at tip; corolla scantily puberulent, purplish, 6 to 7 
lines long; tube slender, twice the length of the calyx; galea little exceeding 
the purple teeth of the lower lip, truncate at tip; sacs white, changing to 
purple, deeper than long, somewhat conical; lower anther-cell mostly im¬ 
perfect; capsule oblong, obtuse.—Santa Lucia Mts. to San Diego Co. 

17. O. attenuatus Gray. Valley Tassels. Stem slender, strict or more 
rarely with a few branches, 5 to 12 in. high; herbage hirsute-pubescent; leaves 
linear-lanceolate, attenuate, entire or the upper with one or more filiform 
lobes above the middle, 1 to 3 in. long or less, mostly 1, or sometimes 5, lines 
wide; spikes slender, loose below, denser above; bracts with white tips or 
almost wholly herbaceous; calyx-lobes 4, filiform, the divisions of nearly 
equal depth; corolla dull white, sometimes yellow, not deeply 2-lipped; lower 
lip shallowly saccate, purple-dotted, its lanceolate teeth large for the size of 
the corolla, almost as long as the saccate portion and nearly or quite equaling 
the galea; capsule oblong, about 3 lines long; seeds white.—Valleys and foot¬ 
hills, 10 to 2100 ft.: Coast Ranges from Santa Barbara Co. to Siskiyou Co.; 
Tehachapi Mts.; Sacramento Valley; Sierra Nevada foothills from Tuolumne 
Co. to Butte Co. May. 

18. O. densifldrus Benth. Owl’s Clover. Stem strict or strictly branched, 
5 to 15 in. high, finely pubescent; leaves oblong-lanceolate to linear, 1 to 21% 
in. long, with mainly a pair of filiform or slender divisions; spike dense, 4 in. 
long or less; bracts 3-cleft with purple and white tips; calyx-segments spatu- 
late-dilated, purple; corolla 8 to 10 lines long, purple and white flower lip 
with large crimson dots, the conspicuous purple (sometimes white) teeth 
nearly as long as the rather short galea.—Valley fields and low hills, 20 to 
2500 ft., common: Coast Ranges from Mendocino and Solano Cos. to San 
Luis Obispo Co. and s. to San Diego Co.; Mariposa Co. foothills. Apr.-June. 

19. O. castilleioides Benth. Johnny-Nip. Stem corymbosely branched from 
the base, commonly 6 to 11 in. high; herbage somewhat hirsute-pubescent; 
leaves shorter and mostly broader than in O. densiflorus, mostly 1 to 4 lines 
wide, entire or with laciniate linear divisions; spikes short and dense, or 
even subcapitate, the bracts with white or yellowish tips; calyx-segments 
linear; corolla 6 to 10 lines long, dull white with purple marks or the sacs 
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yellow; galea scarcely longer than the 
bright rose purple teeth; capsule oblong, 
5 to 6 lines long, obtuse or emarginate; 
seeds oblong or longer, dark brown.— 
Marshy ground near the coast, 10 to 200 
ft.: Monterey Co. to Napa and Hum¬ 
boldt Cos.; n. to Wash. June. Var. 
Insalutatus Jepson n. var. Leaves and 
bracts broader and shorter; bracts 
mostly 3-parted, the middle lobe broad 
and very blunt; sacs of lower corolla- 
lip broad and very protuberant.—Mon¬ 
terey Co. (Pacific Grove, Jepson, type). 

20. O. purpurascens Benth. Escobita. 
Fig. 884. Stem erect or frequently much 
branched from the base with ascending- 
branches, 4 to 15 in. high; herbage 
villous-pubescent; leaves parted into 
many linear or filiform divisions, which 
are often brownish-tinged; spike thick 
and dense, 2 to 4 in. long; bracts dilated 
at base, palmately cleft into filiform or 
narrowly linear lobes, the upper with 
crimson or purple spatulate-dilated tips, 
as also the calyx-lobes; calyx more 
deeply cleft behind than before; corolla 

884. Orthocarpus purpurascens Benth.; a, crimson or purplish, % to 1% in. long; 
infl. X % ; b, fl. with calyx removed x 1; lower lip white-tipped, with yellow and 

c, capsule x l. purple clots or markings; galea densely 

purple-bearded on the back, incurved at tip, exceeding the lower lip; capsule 
ovate, acute, 5 to 6 lines long; seeds orbicular to ovate, white, somewhat 
winged.—Valleys and low hills, common, 10 to 2000 (or 5000) ft.: cismontane 
S. Cal.; Monterey Co. to Napa Co.; lower San Joaquin Valley; Sacramento 
Valley; n. Sierra Nevada foothills from Tuolumne Co. to Nevada Co. Apr.- 
May. Var. multicaulis Jepson n. var. Stems several from the base, ascend¬ 
ing, 4 to 5 in. high; lobes of the bracts very short and broad.—Ft. Bragg 
(W. C. Mathews, type). Var. ornatus Jepson n. comb. Three to 4 in. high; 
purple ends to bracts showy; tips of sacs deep yellow.—Central Mohave 
Desert. (O. ornatus Hel.) 

21. O. luteus Nutt. Stem 3 to 11 in. high, simple or above sparsely 
branched; herbage more or less hispid, glandular-pubescent; leaves % to 1 
in. long, linear-lanceolate, entire, or the upper 3-parted; spike elongate, 
dense, becoming lax below; bracts 3% to 4 lines long, wholly herbaceous, 3- 
parted, the lobes lanceolate, acute; calyx 2 to 2% lines long, the teeth acute 
or obtusish; corolla 4 to 4% lines long, well-exserted, golden-yellow, pubes¬ 
cent, the tube exserted from the calyx, the galea uncinate, equaled by the 
lower lip, this not constricted below the teeth which are merely incurved; 
anthers 2-celled, the cells bearded.—East slope Sierra Nevada from Mono 
Co. to Modoc Co.; n. to B. C., e. to Col. Aug.-Sept. 

22. O. bracteosus Benth. Stem 3 to 18 in. high, strict, simple or branched; 
herbage somewhat hirsute, glandular-pubescent; leaves % to 2 in. long, 
lanceolate, entire or 3-lobed, the lobes acute; spike cylindric, dense or be¬ 
coming lax below; bracts 4 to 6 lines long, shorter than the flowers, 3-lobed, 
the lobes lanceolate, acute; calyx 2y2 to 3 lines long, the 4 lanceolate teeth 
V> as long as the tube; corolla narrow-funnelform, rose-purple, 6 to 7 lines 
long; galea hooked at apex, hardly longer than the much-dilated 3-saccate 
lower lip; anthers 2-celled, the cells ciliate; capsule ovoid, 2 to 3 lines long; 
seeds costate.—Modoc Co.; n. to B. C. 

23. O. tenuifolius Torr. Stem 5 to 13 in. high, somewhat pubescent or 
hirsute, branched above; leaves lanceolate, entire or wfith narrow lateral 
lobes, % to 144 in. long; spike dense, cylindric; bracts 5 to 6 lines long, 
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quadratish-elliptic, entire, or with a short narrow lateral lobe on each side, 
rounded at apex or sometimes sharply acute; calyx deeply cleft, the lobes 
shallowly 2-cleft; corolla purplish, often with yellow sacs, puberulent, % 
in. long, the tube much longer than the calyx; galea incurved at tip, sur¬ 
passing the 3 inconspicuous teeth; anther-cells oblong, sparsely pubescent.— 
Humboldt, Trinity and Shasta Cos.; n. to B. C. July-Aug. 

24. O. pachystachyus Gray. Stem 6 to 11 in. high, slightly hirsute, simple 
or somewhat branched above; leaves linear-lanceolate, entire or 3-parted into 
lanceolate divisions; bracts imbricated in the thick spike, elliptic to ovate, 
abruptly acute, entire or with a lanceolate lobe on each side toward the 
base, 7 to 8 lines long, more or less hispid-ciliate toward the base, the tips 
purplish; calyx 4% lines long, hispid, deeply 2-cleft, its lobes cleft to the 
middle into subulate divisions; corolla glandular-pubescent, 1 in. long, dark 
purple with yellowish sacs, the long galea nearly straight, greatly exceeding 
the lower lip, the teeth conspicuous.—Siskiyou Co. June. Var. cuspidatus 

Jepson n. comb. Bracts smaller; corolla 5 to 6 lines long, the short blunt 
galea but little longer than the lower lip.—Montane, 5000 to 7000 ft.: Sierra 
Nevada from Mariposa Co. to Siskiyou Co.; n. to Ore. (O. cuspidatus Greene.) 

23. CORDYLANTHUS Nutt. Bird's Beak 

Branching annuals. Leaves alternate, narrow, either entire, pinnatifid or 
3 to 5-parted into linear divisions. Bracts and calyx seldom colored. Flowers 
scattered along the branches or in terminal clusters or heads. Calyx spathe- 
like. Corolla tubular, enlarged a little upwards, 2-lipped, the lips of nearly 
equal length; upper lip incurved at apex, hooding the stamens and pistil; 
lower lip entire or obtusely 3-toothed. Stamens 4 or 2; anthers 2 or 4-celled, 
the cells unequal, ciliate or minutely bearded. Capsule flattened; seeds with 
a loose coat. (Greek cordule, club, and anthos, flower, in reference to the 
shape of the corolla.) Adenostegia. 

Bracts and floral leaves (at least some of them) gland-tipped; flower scattered or borne in 
terminal heads; filaments villous (except in C. capitatus).—Subgenus Adeno¬ 
stegia. 

Stamens 2; filaments nearly glabrous; anthers 1-celled.1. O. capitatus. 
Stamens 4; filaments villous; anthers 2-celled (1-celled in no. 6). 

Flowers in dense terminal heads, these few to many-flowered (some of the flowers 
scattered in var. of no. 2). 

Heads of many flowers; bracts more or less hirsute-ciliate, all except the 
uppermost 3-parted into linear divisions.2. G. rigidus. 

Heads of few flowers; bracts not hirsute-ciliate, all except the uppermost fan¬ 
shaped, obtusely 3 to 5-lobed.3. G. pringlei. 

Flowers more or less scattered along the stems, these terminated by single flowers 
or by loose clusters of 2 to 5. 

Lower bracts 5 to 7-parted into long narrowly linear divisions. .4. G. ramosus. 
Lower bracts entire or 3-toothed or -parted. 

Anthers 2-celled; corolla equaled or exceeded by at least some of the 
lower bracts, these entire, 3-toothed or -parted. . .5. G. pilosus. 

Anthers 1-celled; corolla usually far exceeding the 3-parted lower bracts. 
6. G. nevinii. 

Bracts and floral leaves not gland-tipped; flowers borne in dense spikes; filaments glabrous. 
—Subgenus Hemistegia. 

Some of the leaves pinnatifid; stamens 2; anthers 2-celled.7. G. mollis. 
Leaves entire; stamens 4, the anthers of the longer 2-celled, of the shorter 1-celled. . . 

8. G. maritimus. 

1. C. capitatus Nutt. Stem 7 to 12 in. high, more or less branched; herbage 
pubescent with long soft white hairs, somewhat glandular; leaves 3 to 12 
lines long, linear, entire or 3-parted; flowers in small heads, or some scat¬ 
tered; lower bracts linear, entire or 3-parted; uppermost bract entire, 5- 
nerved, purplish, acute, curving outward; calyx cleft to base anteriorly, 
2-nerved, 2-cleft at apex posteriorly, shorter than corolla; corolla 6 lines long, 
purplish, lips nearly equal, the lower entire, rounded; stamens 2, the fila¬ 
ments nearly glabrous, dilated above base and forming a U-shaped curve 
toward the apex; anthers 1-celled, ciliate.—Lassen Co.; n. to Wash, and Ida. 

2. C. rigidus (Benth.) Jepson. Mule-weed. Stem erect, paniculately 
branched, 1 to 2 or 3 ft. high; herbage finely puberulent, sometimes hispid 
or glabrous below; lower leaves linear, entire, upper 3 to 5-parted into linear 
divisions, their tips dilated and retuse; flowers crowded in terminal heads, 
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the uppermost bract entire, the others 3-parted into linear divisions with 
dilated tips, these (together with the calyx) hispid-ciliate, sometimes purp¬ 
lish or purple-dotted; calyx obliquely parted on the anterior side nearly to 
base; corolla dull white or yellowish and purplish, 7 lines long, often densely 
pubescent within, the upper lip slightly longer than the lower; filaments 
villous on lower side; anther-cells ciliate.—Hills and canons, 500 to 3000 (or 
6500) ft.: cismontane S. Cal.; n. to the Santa Cruz Mts. and Mt. Hamilton 
Range. Yar. sylvAticus Jepson n. var. Puberulent; leaves and bracts more 
broadly linear, entire or less deeply 2-parted, the upper ones from hispid- 
ciliate to minutely ciliate; heads large.—Near the coast from Santa Lucia 
Mts. (Cold Spr., Jepson 2590, type) to Santa Barbara Co.; mts. of Tulare 
Co. Yar. littorAlis Jepson n. comb. About 1 ft. high, diffusely much- 
branched; herbage puberulent; leaves entire or 3-parted, % in. long; bracts 
3-parted into linear divisions, not hispid-ciliate; flowers mostly in small 
terminal heads, some scattered.—Monterey Co. (A. littoralis Ferris.) Yar. 
brevibrActeAtus (Gray) Mcbr. Herbage glabrous or puberulent below in¬ 
florescence; bracts hispid-ciliate with short bristles, also shorter and fewer; 
heads small, the flowers shorter and fewer.—Tulare and Kern Cos. (C. fili- 
folius var. brevibracteatus Gray.) 

3. C. pringlei Gray. About 1% ft. high, diffusely branched, glabrous or 
puberulent below, the inflorescence finely pubescent; leaves linear-filiform, 
4 to 6 lines long; lower bracts fanshaped, obtusely 3 to 5-lobed, the upper¬ 
most bract and the calyx oblong, bifid, equaling the corolla, the 4 or 5 nerves 
closely beset with wart-like glandular protuberances; flowers in capitate 
clusters of 3 to 5, terminating the stem and branches; corolla 4 to 5 lines 
long, about equaling the calyx.—Montane summits, Lake Co., very local: 
Cobb Mt.; Snow Mt. 

4. C. ramosus Nutt. Stem 5 to 10 in. high, much-branched; herbage pubes¬ 
cent, the apical glands obscure; leaves 1 to 1% in- long, mostly 3 to 7-parted 
into filiform divisions; some of the flowers scattered, most of them in loose 
terminal clusters of 3 to 5; bracts mostly longer than the flowers, rather 
sparsely hispid and hispid-ciliate, all except the uppermost 5 to 7-parted for 
more than % their length into linear divisions, the tips not dilated; calyx 
cleft to base anteriorly, bidentate at tip, longer than the corolla; filaments 
villous, anther-cells ciliate.—Lassen Co.; n. to Ore., e. to Rocky Mts. July. 

5. C. pilosus Gray. Stem paniculately branched, 2 to 3 ft. high, pilose or 
soft-pubescent; leaves linear, somewhat fascicled below, % to 1 in. long, the 
upper and floral often with 1 to 3 callous-glandular teeth at the broadly 
dilated tip or sometimes 3-parted into linear divisions; flowers 2 or 3 together 
at the ends of the branchlets, or only 1; calyx equaling or exceeding the 
corolla, often sharply bifid at apex, anteriorly cleft to base; corolla 6 to 8 
lines long, yellowish or purplish, the' lower lip rather broad below, shorter 
than the upper; stamens 4; anthers 2-celled, free, the cells often ciliate; fila¬ 
ments villous.—Dry hills, 50 to 2000 (or 5200) ft.: Coast Ranges from Colusa 
and Sonoma Cos. to Santa Clara Co.; s. to Ventura Co. Sept. Var. trIfidus 

Rob. & Greenm. Slender, % to 2 ft. high, branching; herbage white-pilose, 
more or less glandular; leaves % to 1 in. long, the larger linear, entire, the 
smaller and the bracts commonly pinnately divided near the base into 3 
divisions, the lateral divisions much shorter than the middle one; bracts 
dilated and notched at the tips.—Mariposa Co. Yar. bolAnderi Gray. Com¬ 
monly lower, less pilose, more viscid and glandular; flowers all scattered, the 
bracts often 3-parted into linear divisions with dilated tips.—Napa Co. to 
Siskiyou Co., thence to Modoc and Amador Cos. Yar. tenuis Jepson n. comb. 
One to 2 ft. high, more slender, seldom pilose or glandular; leaves narrower, 
entire, scarcely or not at all dilated at tips; bracts entire, sometimes 3-parted, 
the tips slightly or not at all dilated.—Sierra Nevada from Fresno Co. to 
Lassen Peak; n. Lake Co. (C. tenuis Gray.) Yar. BRfiNNEUS Jepson n. var. 
About 1% ft. high, glabrous below, diffusely and subdivaricately branched, 
branches very slender and wiry, dark brown or mahogany-color; leaves fili¬ 
form, 6 lines long, the floral somewhat callous-tipped; branchlets and inflores¬ 
cence sparsely and minutely glandular-hispid; flowers few, solitary, terminat¬ 
ing the stem and branches; calyx narrow, bifid; corolla white or greenish- 
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white, marked with purple at the middle, 4 to 5 lines long; capsule oblique at 
summit, beaked.—Montane summits, Napa and Lake Cos.: Howell Mt.; Mt. 
St. Helena (Jepson, type); Mt. Hanna. 

6. C. nevinii Gray. Stem loosely much-branched, % to 2 ft. high; herbage 
villous-pubescent, glandular; leaves linear, entire or 3-parted, the tips often 
glandular-dilated and toothed; flowers scattered along the slender branchlets 
or 1 to 3 at the apices, usually much exceeding the subtending bracts; lower 
bracts linear, mostly 3-parted, the tips dilated, glandular, often whitish; 
uppermost bract sheathing at base, rounded at apex, short-bristly or some¬ 
what muriculate-scabrous; calyx tubular at base or obliquely cleft or parted 
on the anterior side nearly to base, soft-ciliate, glandular-bristly or some¬ 
what muriculate-scabrous; corolla yellowish or purplish, 5 to 9 lines long, 
tubular at base, becoming broadly expanded above the middle, narrowing 
abruptly to a point at the tip, the lips about 2 lines long, nearly equal; 
stamens 4, borne on a densely pilose yoke-shaped ridge which separates the 
tube anteriorly from the expanded portion of the corolla, the filaments villous; 
anthers free or connivent in pairs, 1-celled, the cell ciliate, the second 
cell sometimes rudimentary; seeds nearly smooth, scarious-apiculate.—Mon¬ 
tane, 6000 to 7000 ft.: San Gabriel, San Bernardino and San Jacinto moun¬ 
tains; s. to Cuyamaca Mts. Aug.-Sept. 

7. C. mollis Gray. Simple or branched, % to 1 ft. high, villous-pubescent, 
the bracts densely villous-hirsute; leaves 4 to 8 lines long, linear or oblong, 
entire, or the upper leaves and the bracts saliently few-toothed or pinnatifid; 
flowers borne in thick spikes 1% to 3% in. long; calyx anteriorly cleft en¬ 
tirely to base; corolla 8 to 9 lines long, the tube gibbous at base, widening 
upward, the lips 2% lines long, the lower deeply 3-crenate, the upper incurved; 
stamens 2; anthers 2-celled, connivent; filaments glabrous; anther-cells hairy 
at base; style long, hooked at apex, exserted; seeds reniform, reticulate- 
favose.—Salt marshes bordering San Francisco Bay and its arms. Aug. 

8. C. maritimus Nutt. Corymbosely branched, 5 to 12 in. high; herbage 
glaucous and more or less hoary-pubescent; leaves linear or lanceolate to 
oblong, 1 in. long, entire; flowers in short rather thick spikes, about as long 
as the loosely imbricated entire or unequally 2 or 3-cleft bracts; calyx sheath¬ 
like, cleft to the base anteriorly, entire or notched at apex; corolla purplish, 
pubescent without, 2-lipped at summit, the lips about equal, the lower lip 
deeply 3-crenate, the upper incurved at apex, the tube narrow; stamens 4 
in very unequal pairs; anthers of the longer pair connivent, 2-celled, of the 
shorter pair free with only the lower small cell, the other cell usually 
represented by a filamentous or somewhat flattened process, all the cells 
hairy at the base; filaments glabrous or the shorter pair somewhat pubescent; 
style hooked at apex, exserted; seeds reticulate-favose.—Salt marshes or 
saline meadows: cismontane S. Cal. and n. along the coast to Humboldt Co. 
July. Yar. canAscens Jepson n. comb. Canescent with soft villous pubes¬ 
cence; corolla white.—E. side Sierra Nevada: Owens Lake; Modoc Co. (C. 
canescens Gray.) Yar. pArryi Jepson n. comb. A taller more branching form 
with the upper leaves and bracts narrower, lanceolate, entire.—Honey Lake 
Yalley. (C. parryi Wats.) 

24. BELLARDIA All. 

Erect finely pubescent annual with opposite leaves. Flowers in a dense 
terminal spike, solitary and sessile in the axils of broad imbricated bracts. 
Calyx campanulate, deeply cleft before and behind into 2 shortly notched 
lobes. Corolla strongly 2-lipped, the upper lip galeate, a little shorter than 
the lower; lower lip very broad, shallowly 3-lobed, the palate with 2 narrowly- 
inflated longitudinal folds. Stamens 4, with broad filaments, the lower pair 
slightly longer; anthers densely short-hairy near the margins of the valves. 
Ovary white-hairy. Capsule turgid. (C. A. L. Bellardi, 1740-1826, Professor 
of Botany in Turin University.) 

1. B. trixago (L.) All. Stems % to 1% ft. high, retrorsely pubescent; 
leaves lanceolate or linear-lanceolate, coarsely toothed; spike dense, thick, 
somewhat 4-sided; bracts ovate-cordate, attenuate; corolla white, or the 
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galea pink, 8 to 9 lines long, the calyx half as long.—Nat. from Eur. in old 
fields: Pacheco; East Oakland; Berkeley; Napa. May. 

25. PARENTUCELLIA Yiv. 

Erect annual herbs with toothed leaves. Flowers in a terminal leafy spike. 
Calyx campanulate, deeply 4-cleft, the front and back sinuses a little deeper 
than the lateral. Corolla 2-lipped, the upper helmet-shaped, the lower 3-lobed. 
Stamens 4. Anther-cells approximate, mucronate at base. Capsule lanceolate, 
loculicidal. (Meaning obscure.) 

1. P. viscdsa (L.) Car. Stem slender, simple or somewhat branching, % 

to 2 ft. high; leaves oblong-lanceolate, sessile, % to 1 % in. long; corolla 
yellow, 8 to 9 lines long.—Native of s. Eur., introduced in valley lands from 
Areata to Blue Lake, Humboldt Co. 

26. PEDICULARIS L. Lousewort 

Perennial herbs. Leaves alternate or basal, pinnatifid or pinnate (or simple 
in P. racemosa). Flowers in a bracteate raceme or spike. Calyx 2 to 5-cleft 
or -toothed. Corolla strongly 2-lipped; upper lip galeate, strongly arched; 
lower lip of 3 small rounded lobes or teeth, the middle lobe the smallest. 
Stamens 4, under the galea; anthers with equal cells. Capsule flattened, 
oblique at apex, loculicidally 2-valved. (Latin pediculus, a louse; of uncertain 
application.) 

Calyx split to the base in front, 2-toothed behind; galea beaked; stems branching; leaves 
not divided, merely crenulate.1. P. racemosa. 

Calyx 5-cleft or -toothed; stems strictly simple, usually several from the root-crown; leaves 
pinnatifid or pinnate. 

Stems without basal leaves; galea shortly beaked.2. P. howellii. 
Stems always with a basal tuft of leaves. 

Upper lip of corolla blunt and beakless; raceme or spike little surpassing or 
shorter than the simple leaves. 

Corolla red; flowers in a raceme raised on a stem.3. P. densiflora. 
Corolla yellow; flowers in a spike (or spike-like raceme) on the ground. 

4. P. semibarbata. 
Upper lip of corolla produced above the galea into a slender curving proboscis-like 

beak; flowers in a spike, much exceeding the leaves, these chiefly in a 
short basal tuft. 

Calyx-teeth y2 to as long as the tube; beak closely recurved on the galea; 
spike woolly.5. P. attollens. 

Calyx-teeth very short; beak curving forward beyond the galea and then 
upward; spike glabrous.6. P. groenlandica. 

1. P. racemosa Dougl. Stems 8 to 20 in. high, many from a woody root- 
crown, with very slender branches; herbage glabrous; leaves lanceolate, 
narrowed at base into a petiole, minutely and doubly crenulate, 1% to 3V3 in. 
long; flowers on short pedicels, in a leafy-bracteate loose raceme; calyx split 
to the base in front, 2-toothed behind, 3 lines long; corolla pink or white, 
7 to 9 lines long; lower lip 6 lines broad, twice as broad as long; upper 
lip strongly incurving and prolonged into a tapering hooked beak which 
nearly touches the lower lip; anthers sagittate.—Montane, 6000 to 7000 ft.: 
Placer Co. to Trinity and Siskiyou Cos.; n. to B. C., e. to Rocky Mts. 

2. P. howellii Gray. Stems 12 in. high, simple, several from the scaly 
buds of the root-crown, naked below, leafy above, ending in a dense short- 
cylindric spike 1 in. long; herbage glabrous; leaves pinnate with 5 (or 3) 
serrate leaflets, the lateral oblong-ovate, 8 to 9 lines long, the terminal 
leaflets much larger; uppermost leaves simple; bracts entire or obscurely 
lobed, villous on lower half, shorter than the flowers; calyx villous, its 
lobes very short, mostly toothed; corolla white, 4 lines long, strongly arched, 
with a short recurved beak; lobes of the lower lip very small, equal, denticu¬ 
late; filaments glabrous.—Dry ridges, Siskiyou Mts., 6000 ft. 

3. P. densiflora Benth. Indian Warrior. Fig. 885. Stems simple, erect, 
9 to 12 in. high, commonly several from the scaly root-crown; herbage soft- 
pubescent or nearly glabrous; leaves pinnately divided or parted, the seg¬ 
ments oblong and doubly serrate-toothed or incised; flowers in a dense 
raceme; bracts linear, ciliate or serrulate towards the apex, mostly shorter 
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885. Pedicularis densiflora Benth.; a, habit 
x ^4 ; b, fl. x 1; c, lower lip of corolla x 2. 

than the flowers, crimson or crim¬ 
son-tipped; calyx-teeth broadly 
lanceolate, 1% to 2 lines long, half 
as long as the tube; corolla crimson, 
bent downward above the calyx, 10 
to 12 lines long; galea large,slightly 
broader upwards, strongly arched; 
lower lip very small, of 3 rounded 
teeth; anther-cells acute at base.— 
Wooded hills: Coast Ranges from 
Humboldt Co. to Santa Clara Co., 
s. to the San Gabriel and San Ber¬ 
nardino mountains. 

4. P. semibarbata Gray. Stems 
few, short and mostly subterranean, 
arising from the root-crown and 
bearing on the ground a few short 
spikes (or spicate racemes) sur¬ 
rounded by a rosette of leaves; 
leaves twice pinnatifid, 2 to 6 in. 
long, their petioles equaling or ex¬ 
ceeding the spikes; corolla yellow¬ 
ish, purplish-tinted, 9 to 10 lines 
long; upper lip rounded, little 
longer than the lower lip; lower 
filaments villous above the middle, 
the upper pair only slightly so.— 
Mountain forests, 5000 to 7200 ft.: 
Sierra Nevada from Nevada Co. to 
Tulare Co.; Mt. Pinos; San Gabriel, San Bernardino and Santa Rosa mountains. 

5. P. attollens Gray. Elephant Snouts. Fig. 886. Stems simple, 6 to 13 

in. high, one or several from a cluster of slender- 
fusiform roots; herbage glabrous or somewhat 
woolly above; leaves mostly in a basal cluster 
(the cauline few and more or less reduced), pin- 
nately divided with toothed segments; corolla 
white or pink with purplish markings; upper lip 
strongly saccate-galeate, the sac produced into 
an abruptly and rather closely upturned slender 
proboscis, this 2 to 3 lines long; middle lobe of 
lower lip very small, half the size of the lateral. 
— Wet meadows, 8900 to 12,000 ft.; Sierra 
Nevada; White Mts.; San Bernardino Mts. 

6. P. groenlandica Retz. Elephant Heads. 

Stems 6 to 14 (or 25) in. high; corolla crimson; 
herbage glabrous; upper lip galeate, produced 
into a long beak at first bent downward but soon 
curving forward and upward; galea more or less 
covering the middle lobe of lower lip, its beak 
4 to 5 lines long, much longer than the lower lip; 
lower lip with 3 short roundish lobes.—Wet mead¬ 
ows, 7500 to 10,600 ft.: Sierra Nevada from 
Fresno Co. to Tehama Co.; Humboldt Co. to Siski¬ 
you Co.; n. to B. C., thence e. to Lab. 

BIGNONlACEAE. Bignonia Family 

Trees or shrubs. Corolla large and showy, 
usually 2-lipped. Stamens 4, in 2 sets. Style 1, 
stigmas 2. Fruit a large woody 2-valved capsule 

00_ - ,. . . xx „ resembling a silique, the valves separating from 
Gray; a, fl. stem x %• the broad partition which bears the large winged 
b, leaf x %; c, fl. x 1%’. seeds. Ovary superior, in ours 2-celled. 



950 LENTIBULARIACEAE 

1. CHILOPSIS G. Don 

Leaves simple, linear. Flowers in a terminal raceme. Corolla funnelform, 
bilabiately 5-lobed, the lobes broad, spreading, erose. Stamens 4; also a fifth 
as a rudiment. Capsule long-linear, terete. Seeds with the wing at each end 
dissected into long hairs. Seeds long-hairy. (Greek cheilos, lip, and opsis, 
resemblance.) 

1. C. linearis DC. Desert Willow. Stems 2 to 10 in. in diameter, few to 
many from a common base, sprawling, ascending or erect, forming a broad 
crown (8 to 25 ft. high) resting on the ground; leaves alternate or the lower 
opposite or wliorled, linear or linear-lanceolate, falcately curving, 3% to 6 
in. long; calyx inflated, usually deeply 2-lipped, the upper lip minutely 3- 
toothed, the lower 2-toothed; corolla pink, iy2 in. long, its long throat curv¬ 
ing horizontally from the short tube; pods 4 to 8 in. long.—Sandy washes or 
near springs, mostly in the deserts, 10 to 2000 ft.: e. Mohave Desert; Colorado 
Desert; San Jacinto Valley; Redlands; e. to Tex., s. to Mex. Apr.-May. 

MARTYNlACEAE. Martynia Family 

Herbs with trailing or ascending stems. Leaves simple, chiefly opposite. 
Flowers perfect, irregular, ours in racemes. Calyx 4 to 5-cleft or -parted, 
sometimes split to the base on the lower side. Corolla 2-lipped, the 2 lobes 
in upper lip and 3 lobes in lower lip nearly equal. Stamens 4, 2 long and 2 
short, perfect, or the upper pair sterile. Ovary superior, in ours 1-celled with 
2 parietal placentae, each expanded into 2 broad intruded plates. Style 
slender; stigma 2-lobed, very sensitive. Seeds flattened; endosperm none. 

1. MARTYNIA L. Unicorn Plant 

Calyx-lobes mostly unequal. Corolla gibbous, funnelform-campanulate. 
Capsule 4-celled by the extension of the placentae, curved, beaked, loculicid- 
ally 2-valved, the outer part fleshy, the inner part woody-fibrous, crested 
below or also above; beak longer than the body, splitting into 2 elastically 
diverging curving spines. (John Martyn, 1693-1768, Professor of Botany in 
Cambridge University.) 
Pod with the endocarp crested on the upper (posterior) side.1. M. proboscidea. 
Pod with the endocarp crested on both sides.2. M. althaeafolia. 

1. M. proboscidea Glox. Unicorn Plant. Annual, roughish puberulent; 
leaves roundish cordate, shallowly lobed or nearly entire, 1% to 4 or more 
in. broad; corolla deep yellowish or reddish, 1% to 1% in. long; body of 
fruit 3 or 4 in. long, the long curving claw about twice as long.—Mexican 
species, an escape or possibly naturalized in a few places: Keene, Kern Co.; 
Meinert, Ignacio Valley; Sacramento Valley. Also called Devil’s Claw. 

M. frIgrans Lindl. Perennial, less stout; leaves roundish to oblong-cor¬ 
date, 1 to 2 in. broad; corolla nearly campanulate, 1 to 1% in. long and as 
broad, reddish purple.—Mexico; apparently also at Agua Caliente, Colorado 
Desert. 

2. M. althaeafolia Benth. Small low perennial, the stems 6 to 10 in. long; 
leaves roundish-cordate or -ovate, sinuately 3 to 7-lobed, % to 3 in. broad; 
corolla yellowish or brownish, 1 to iy2 in. long.—Colorado Desert: Chocolate 
Mts. (Milpitas); Vallecito. 

LENTIBULARIACEAE. Bladder wort Family 

Ours aquatic insectivorous plants. Calyx 2-lipped. Corolla deeply 2-lipped, 
the lower lip larger, 3-lobed, spurred at the base. Stamens 2, anterior. Ovary 
superior, 1-celled, with a free central placenta bearing several ovules. Fruit 
a 2-valved capsule. Seed with a straight embryo and no endosperm. 

i. utriculAria l. Bladderwort 

Leaves capillary-divided and bearing little bladders which possess a kind 
of valve-like opening. Scapes with minute auricled scales, 1 to several-flow¬ 
ered. Flowers (in ours) yellow. Calyx-lips entire. Corolla with a projecting 
palate on the lower lip, often closing the throat; upper lip erect.—The blad¬ 
ders are provided with a valve opening inward, so that small aquatic animals 
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having entered are unable to escape. (Latin utriculus, a little skin or 
leathern bottle.) 

Pedicels recurved in fruit; scapes 5 to 12-flowered; leaves with bladders. 
Spur nearly as long as the lower lip; bladders numerous.1. TJ. vulgaris. 
Spur very short or almost none; bladders few.2. TJ. minor. 

Pedicels erect in fruit; scapes 1 to 4-flowered; bladders few, on short root-like branches, 
not on the leaves.3. TJ. intermedia. 

1. U. vulgaris L. Common Bladder wort. Immersed stems 1 to 2 y2 ft. 
long, sparingly branched; leaves bi- or tri-pinnately divided, 7 to 10 lines 
long, bearing many bladders; scapes 5 to 15-flowered; corolla closed, 6 to 9 
lines broad, the lower lip a little longer than the upper; spur conical, up¬ 
wardly curved, somewhat shorter than the lower lip.—Widely distributed in 
Cal. but rather infrequent: Bear Yalley, San Bernardino Mts.; Kern Biver; 
Bouldin Isl.; Olema; Santa Rosa; Tuolumne Mdws.; Lake Tahoe; Honey 
Lake; Alturas; n. to Alas.; Eur., Asia. 

2. U. minor L. Lesser Bladderwort. Stems creeping on the bottom in 
shallow water; leaves with few divisions, bearing 1 to 5 bladders each; 
some larger leaves sometimes with flat segments and without bladders; scape 
3 to 6 (or 8)-flowered; upper lip of corolla minute (1 to 2 lines long), the 
lower twice as long; spur short, saccate.—Rare in Cal.: Plumas Co.; n. to 
Alas., thence circumpolar. 

3. U. intermedia Hayne. Stems creeping on the bottom in shallow water, 
giving rise at one end to the erect scapes; leaves without bladders, very much 
crowded on the stems, 2-ranked, 2 to 3 times divided, 2 to 3 lines long, the 
linear-subulate divisions microscopically bristle-toothed; bladders large, 
borne on separate leafless branches; scape 1 to 4-flowered; upper lip of 
corolla 2% to 3 lines long, half as long as the lower (which is 7 to 8 lines 
broad), the conical-subulate spur about % as long as the lower lip.—Mountain 
swamps, 4500 to 5000 ft., rare in Cal.: Plumas Co.; n. to B. C., e. to Newf.; 
Eur., Asia. 

OROBANCHACEAE. Broom-rape Family 

Root-parasitic herbs, destitute of green color, with alternate scales in place 
of leaves. Flowers complete. Calyx persistent. Corolla tubular, more or less 
2-lipped, the upper lip 2-lobed or entire, the lower 3-lobed. Stamens 4, didyna- 
mous, inserted on the tube of the corolla. Ovary superior, 1-celled, pointed 
with a long style which is curved at the apex. Capsule ovoid, 2 to 4-valved, 
each valve bearing on its face 1 or 2 placentae. Seeds numerous, very small, 
with endosperm; embryo minute. 

Stamens not hairy at base; anther-cells separated from below upward, mucronate at base; 
capsule 2-valved.1. Orobanche. 

Stamen-filaments with a dense tuft of hairs at base, as if forming a ring in corolla-tube; 
anther-cells parallel, blunt at base; capsule 4-valved.2. Boschniakia. 

1. OROBANCHE L. Broom-rape 

Low commonly viscid-pubescent plants with violet-purple or yellow flowers. 
Calyx 5-cleft into acute or acuminate lobes. Corolla tubular, curved, obscurely 
or manifestly 2-lipped; upper lip erect or arching inwards, in ours 2-lobed; 
lower lip 3-lobed, spreading. Stamens included. Style deciduous; stigma pel¬ 
tate or with anterior and posterior lobes. Placentae 4, 2 on each valve of the 
capsule. (Greek orobos, vetch, and anchone, choke.) 

Flowers in a raceme, or subspicate, or thyrsoid, each with 2 bractlets; corolla manifestly 
2-lipped; placentae in contiguous pairs. 

Herbage light colored or somewhat purplish; flowers pedicelate; calyx equally cleft. 
Lobes of lower lip spreading; corolla commonly yellow or purplish. 

Corolla-lobes 3 to 6 lines long; pedicels long.1.0. comosa. 
Corolla-lobes 2 to 2% lines long; pedicels short.2. O. californica. 

Lobes of lower lip nearly erect; upper lip dark purple, the corolla otherwise yellow 
or nearly purplish...3.0. cooperi. 

Herbage dark reddish brown; flowers subsessile or short-pediceled; stems with a thick¬ 
ened tuber-like base. 

Puberulent with very short stiff hairs; spikes of the inflorescence short and dense; 
not infrequent .4.0.tuberosa. 

Puberulent with soft or curly hairs; spikes of the panicle open, loose; very rare. . 
5. O. pinorum. 
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Flowers on long slender peduncles from a sliort more or less subterranean caudex, without 
bractlets; corolla obscurely 2-lipped; placentae not closely approximate in pairs. 

Peduncles few or one; corolla bluish or purplish; calyx-lobes subulate. . . .6. O. uniflora. 
Peduncles many; corolla commonly yellow; calyx-lobes broader.7. O. fasciculata. 

1. O. comosa Hook. Low (2 in. high); herbage glandular-puberulent, as 
also the calyx and corolla; flowers in a corymb or corymbose raceme; bract- 
lets on the pedicel or at the base of the flower; calyx parted into filiform- 
subulate lobes *4 to % as long as the corolla; corolla dull white or pinkish, 
1 to 1% in. long, its lips about 6 lines long; upper lip erect, 2-cleft to the 
middle with a narrowly Y-shaped sinus; lower lip 3-parted into subulate 
lobes, the lip at base of the sinuses developed into tubular folds which 
project within the corolla; anthers woolly-pubescent.—Montane, 6000 ft., 
Eldorado Co.; n. to Wash. Var. violacea Jepson n. comb. Fig. 887. Inflores¬ 
cence capitate-corymbose; calyx-lobes linear-subulate; corolla lurid purple to 

dark violet, iy2 to 2 in. long; upper lobes mostly 
obtusish; lower lobes narrowly ovate or linear; 
palatal folds narrow or laminate, projecting into the 

Ip!if throat, truncate at the end.—Slopes or headlands 
s facing the sea, Mendocino Co. to San Mateo Co. 

w f/y (Aphyllon violaceum Eastw.) Yar. vallIcola Jepson 
f n. var. Yerba Amargor. Stout and very compact, 

iflf 3 or 4 to 12 in. high, glandular-puberulent; flowers 
W v 1 racemes> the racemes 2 to 7 in. long, the pedicels 
P \ 4 % to 1% in. long or the uppermost sometimes only 

StVT 2 to 4 lines long; calyx deeply parted into long 
h f linear-attenuate lobes % as long as or nearly equal- 
IJ / ing the corolla; corolla whitish, pinkish or purplish, 
11/ brownish tinged or veined, 1 to 1% in. long, upper 

lip recurving, notched or bifid, lower lip spreading, 
887. O. comosa var. viola- 3-parted into narrow or lanceolate lobes; anthers 

cea Jepson; fl. x 1. woolly.—Dry hills or low valleys, 100 to 5500 (or 

7500) ft., parasitic on Artemisia and other shrubs: Colusa Co. to San Joaquin 
Co.; Santa Clara Co. (Coyote, on Baccharis douglasii, Jepson 6196, type) to 
Riverside Co.; Inyo Co. 

2. O. calif ornica C. & S. Stems usually simple, 2 to 6 in. high; viscid- 
pubescent; flowers crowded in a dense raceme; pedicels 1 to 3 (or the lower 
6 to 12) lines long; calyx-segments linear-lanceolate, % to % as long as the 
corolla; corolla yellowish or purplish, % to 1 in. long, its lobes shorter and 
less spreading than in O. comosa; upper lip erect, lower lip slightly 
spreading; anthers glabrous or only slightly hairy. — Open hills, 2000 to 
7000 ft.: coastal S. Cal.; inner Coast Ranges; Sierra Nevada; n. to Wash., 
e. to Nev. The following additional characters may be noted: corolla rather 
more slender and less membranous than in O. comosa; lips about 2 to 2% 
lines long, in O. comosa about 3 to 4 (or 8) lines long; notch in upper lip 
often V-shaped and the lobes obscurely emarginate; palatal folds tubular, 
probably always appearing as if inside the corolla throat. The observed dis¬ 
tinctions between this species and O. comosa var. vallicola tend to fade out, 
apparently, in specimens from certain areas. Var. parIshii Jepson n. var. 
Calyx and bracts submembranous, with many parallel nerves.—Bear Valley, 
San Bernardino Mts. (Parish, type). 

3. O. cooperi (Gray) Hel. Plants 6 to 9 in. high, the stem stout or fleshy- 
tuberous and often scaly-imbricate, ending in a single spike or raceme, or 
branched into many such; flowers sessile or (especially the lower) pediceled, 
mostly 9 to 12 lines long; calyx-lobes barely half the length of the corolla; 
upper lip of corolla purple, the remainder yellow, purplish, or purplish inside; 
upper lip erect, 2-lobed; lower lip little spreading, all the lobes acute; palatal 
folds yellow; anthers very slightly hairy.—Desert mesas, 25 to 2700 ft.: 
Mohave and Colorado deserts; e. to Ariz. Apr.-May. 

4. O. tuberosa (Gray) Hel. Stout dark-colored plant 3 to 4 in. high, puberu- 
lent or (especially on the bracts) somewhat hoary-scabridulous; inflorescence 
a dense pyramidal tlirysoid or globose cluster of short spikes or racemes; calyx 
unequally cleft, the lobes as long as or longer than the tube; corolla yellowish, 
dark purple, bluish or brown, 5 to 7 lines long, its lobes 1 line long, scarcely 
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888. Orobanche fasciculata Nutt.; a, habit x 
b, anther x 6; c, pistil x 1; d, cross sect, 

of ovary x 3. 
Yz 

spreading; anthers very white, gla¬ 
brous or after dehiscence somewhat 
hairy.—Summits of peaks and ridges, 
500 to 4000 ft.: inner Coast Ranges 
from Mendocino and Solano Cos. to 
Monterey Co.; s. to San Bernardino 
Mts. and Santa Rosa Isl.; foothills 
Sierra Nevada from Eldorado Co. to 
Tuolumne Co. It is parasitic on 
Adenostoma fasciculatum and other 
shrubs. May. The white anthers and 
pruinose puberulence are distinctive. 

5. O. pinorum Geyer. Four to 6 in. 
high, softly puberulent; inflorescence 
a panicle of loose spicate racemes; 
calyx about half the length of the 
corolla, its slender teeth mostly 
shorter than the calyx-tube; corolla 
5 to 6 lines long.—Mountain valleys, 
e. Humboldt Co., 1000 ft.; 11. to 
Wash, and Ida. It is parasitic on 
conifers. 

6. O. uniflora L. Naked Broom- 

rape. Peduncles few or one, slender, 
1 Vo to 5 (or 9) in. high from a short 
scaly nearly subterranean stem; 
calyx-lobes subulate, often attenuate, 
longer than the tube; corolla violet- 
tinged or blue-purple, 6 to 8 (or 12) 
lines long (twice the length of the 
calyx or more), the lobes obovate and rather large.—Sierra Nevada, 2000 to 
7600 ft., from Tuolumne Co. to Modoc and Siskiyou Cos.; Napa Range, about 
1000 ft.; n. to B. C., e. to the Atlantic. 

O. fasciculata Nutt. Fig. 888. Scaly stem emerging from the ground 
1 or 2 in. and bearing numerous fascicled 
peduncles 3 to 4 or 9 in. long; plants more 
pubescent and glandular than in no. 6; 
calyx-lobes broadly or triangular-subulate, 
usually shorter than but often exceeding 
the tube; corolla yellow, sometimes purple 
or reddish tinted, 1 to 1% in. long.—Mon¬ 
tane, 2000 to 9000 ft.: throughout cismon- 
tane Cal. It is parasitic on Eriogonum 
Phacelia, Artemisia and other plants. June. 

2. BOSCHNiAKIA C. A. Mey. 

Stems thick, simple, arising from rather 
large globose tubers which are developed 
at the point of attachment of the parasite 
to the root of the host plant. Flowers 
without bractlets, sessile or pedicellate, 
more or less concealed by scaly subtend¬ 
ing bracts, the whole forming a dense 
spike. Calyx short, cup-shaped, truncate 
behind and with teeth in front, or en¬ 
tirely truncate. Corolla ventricose; upper 
lip erect or fornicate, entire or bifid; lower 
3-parted. Stamens slightly exserted. 
Stigma bilamellate, the lobes right and 
left, or 4-lobed. Capsule 4-valved, each 
valve with 1 placenta. (Boschniaki, a 
Russian botanist.) 

I 889. Boschniakia tuberosa Jepson; a, 
habit x V3 ; b, fl. x 1%; c, cross-sect, of 

ovary x 5% ; d, pistil x 1. 
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1. B. tuberosa Jepson n. comb. Fig. 889. Plants 6 to 10 in. high; tubers 
2 to 3 in. in diameter, bearing 1 to 13 spikes; spikes deep red-brown in age; 
scales (bracts) much imbricated, very broad and obtuse; lower flowers rarely 
with bractlets; calyx truncate or wflth 1 to 4 teeth anteriorly and laterally 
disposed; upper lip of corolla entire, emarginate, or bifid; filaments densely 
bearded at base.—Ridges, 3000 to 9000 ft.: San Jacinto, San Bernardino and 
San Gabriel mountains; Coast Ranges from Monterey Co. to Siskiyou Co. 
(where abundant); South Yuba River, Sierra Nevada; n. to B. C. It is com¬ 
monly parasitic on Arctostaphyllos or Arbutus roots. May. (B. strobilacea 
Gray. Orobanche tuberosa Hook.) 

ACANTHACEAE. Acanthus Family 

Ours shrubs with opposite undivided leaves. Flowers complete, perfect, 
ours with a pair of bractlets at the base of the 5-parted calyx. Corolla 2- 
lipped. Stamens 4 or (in ours) 2. Ovary superior, 2-celled, the ovules few. 
Fruit a 2-celled capsule. Seeds without endosperm. 

1. BELOPERONE Nees 

Shrubs, ours with opposite leaves. Flowers in rather dense clusters, but 
really solitary in the axils of the small opposite bracts and thus forming a 
4-rowed raceme. Calyx deeply 5-parted, subtended by a pair of small bractlets. 
Corolla tubular, 2-lipped, the upper lip erect, the lower spreading, 3-lobed. 
Stamens inserted on the lower side of the corolla; anthers 2-celled, the cells 
separated, the lower one with a small but distinct spur at base; connective 
broad. Capsule clavate, having a long empty stalk-like base; cells 2-seeded. 
(Greek belos, an arrow or dart, and perone, something pointed.) 

1. B. californica Benth. Stems at last becoming leafless and somewhat rush¬ 
like; herbage minutely canescent; leaves ovate, 5 to 8 lines long, on petioles 
about 1 line long; calyx-lobes lanceolate, 2 lines long; corolla dull red, 1 % 
to 1^2 in. long, the lips % to % in. long; lower lip 3-lobed; upper lip bearing 
a pair of longitudinal ridges, emarginate at apex; stamens exserted from the 
tube, minutely puberulent.—Western Colorado Desert; s. to L. Cal. Apr.- 
May. 

PLANTAGINACEAE. Plantago Family 

Low herbs with the flowers borne on scapes and the leaves all basal. Leaves 
1 to several-ribbed or -nerved. Flowers complete, regular, 4-merous, the 
scarious and veinless sympetalous corolla commonly withering-persistent. 
Ovary 2 to 4-celled, superior; style long-stigmatose, simple and filiform. 

1. PLANTAGO L. Plantain 

Flowers perfect or polygamo-dioecious, each subtended by a bract, disposed 
in spikes or heads which are raised on a leafless scape. Sepals 4, persistent. 
Corolla small, salverform, with a short tube, or nearly rotate. Stamens 4, or 
sometimes 2, alternating with the lobes of the corolla and borne on its tube. 
Ovary 2 or falsely 4-celled, with 1 or more ovules in each cell. Capsule circum- 
scissile, the seeds attached to the face of the loose partition which falls away 
with the lid. Seed-coat mucilaginous. (Latin name of the Plantain.) 

A. Perennials; stamens 4; seeds not hollowed in the face (except no. 4). 

Corolla-lobes closed over the mature capsule, forming a sort of beak; spike 6 to 12 in. long; 
leaves oblong-oblanceolate.1. P. hirtella. 

Corolla remaining expanded, not closed over the mature capsule. 
Leaves ovate, lanceolate, or oblanceolate to obovate; corolla glabrous. 

Ovules 8 to 18; leaves ovate, not fleshy.2.P. major. 
Ovules fewer (1 or 2 in each cell) ; leaves lanceolate to narrowly ovate. 

Leaves somewhat fleshy; bracts roundish; ovules 4, 2 in each cell. 
3. P. eriopoda. 

Leaves not fleshy; bracts attenuate into a long point; ovules 2, 1 in each cell. 
4 P IcLTiccolatci 

Leaves linear, fleshy; corolla-tube externally pubescent; capsule 2 to 4-seeded..' 
5. P. maritima. 

B. Annuals (or perhaps biennial in no. 6) ; leaves linear or oblanceolate. 

Stamens 4; capsule 2-seeded. 
Spikes pendulous in flower, at least at first, erect in fruit; posterior sepals keeled; seeds 

glaucous.6. P. coronopus. 
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Spikes always erect; sepals not keeled; seeds hollowed on the face, boat-shaped, not 
glaucous. 

Bracts linear, not scarious-margined.7. P. xerodea. 
Bracts ovate, scarious, with central midrib. 

Seeds reddish or brown, smooth, shining; herbage mostly silky. 
8. P. insularis. 

Seeds brown, puncticulate; herbage pubescent, less commonly hirsute. 
9. P. erecta. 

Stamens 2 ; spikes linear or slender. 
Seeds winged; capsule commonly 4-seeded; saline marshes or alkaline flats. 

10. P. bigelovii. 
Seeds not winged. 

Capsule commonly 4-seeded; scapes filiform, mostly erect.11. P. pusilla. 
Capsule 10 to 28-seeded; scapes stout, flexuous or ascending. . .12. P. heterophylla. 

1. P. hirtella H.B.K. Plants 8 to 24 in. high; scapes commonly stoutish, 
from thick roots; herbage roughish-pubescent, especially the scapes and 
leaf-ribs; leaves oblong-oblanceolate to narrowly oblong or obovate, acute, 
tapering below into a broad petiole, 3 to 12 in. long and % to 1% in. wide; 
spikes 6 to 12 in. long, dense except 
at the base; corolla persistent, its 
lobes closed over the capsule, form¬ 
ing a sort of beak; seeds 3, flattish 
on one side.—Clay banks along the 
coast, Humboldt Co. to San Diego 
Co. 

2. P. major L. Common Plan¬ 

tain. Fig. 890. Plants 6 to 12 in. 
high; herbage glabrous; leaves nar¬ 
row- to round-ovate, 3 to 6 in. long, 
entire or toothed, prominently 5 to 
7-ribbed, the ribs converging at 
base into a broad petiole 4 to 5 in. 
long; scapes commonly curved- 
ascending, not as long as the leaves, 
rarely longer, bearing an elongated 
spike 3 to 6 in. long; sepals green 
in the middle, the edges scarious; 
capsule 2-celled with 4 to 8 seeds in 
each cell, circumscissile near the 
middle.—Nat. from Eur., common 
in low fields and waste places. It is 
called by the Indians “ White 
Man’s Foot,” since it has closely 
followed the advance of civiliza¬ 
tion, springing up about the earliest 
frontier settlements. Var. asiatica 

Dec. Leaves thin, upright; scapes 
erect, surpassing the leaves; spike 
below less dense; capsule circum- 

890. Plantago major L.; a, habit x V2) b, pro 
togynous flower, showing pistillate stage, 

followed by staminate stage, c, x 3. 

scissile near the base and well within the calyx.—Stockton; Sierra Nevada. 

3. P. eriopoda Torr. Plants 4 to 13 in. high, the scapes exceeding the 
leaves; root-crown usually with a mass of brownish wool; leaves oblong- 
lanceolate to oblong-ovate, fleshy-coriaceous, mostly glabrous, 3 to 7-nerved 
on stout, rather short petioles, 3 to 5 in. long; scapes mostly puberulent; 
spikes dense or sparsely flowered, % to 4 in. long; bracts broadly ovate or 
roundish, scarious-margined, sometimes pubescent-ciliate; capsule ovoid, 2 
lines long, slightly exceeding the calyx; ovules 2 in each cell; seeds as many 
or fewer.—Moist saline soil, Humboldt and Siskiyou Cos.; n. to Can. 

4. P. lanceolata L. Ribwort. English Plantain. Erect, 14 to 28 in. high, 
the scapes sulcate and angular, longer than the leaves; herbage somewhat 
villous with short hairs, often rusty-pilose; leaves erect or spreading, oblong- 
lanceolate, tapering at base into a slender petiole strongly 3 to 5-ribbed, 3% 
to 8 in. long; spike short-cylindric, % to l1/? (or 2y2) hi. long; bracts ovate, 
abruptly attenuate into a point half as long to as long; sepals scarious, the 
two lower often combined into one; corolla nearly rotate; stamens twice as 
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long as the corolla; capsule 2-seeded.—Moist agricultural lands throughout 

Cal.; nat. from Eur. 
5. P. maritima L. Goose-tongue. Low, 2 to 9 in. high, the many leaves 

and the scapes borne on a stout taproot; leaves linear or narrowly linear, 
thick and fleshy, 2 to 3 (or 8) in. long; spike cylindrical, 1% to 2 in. long; 
sepals somewhat carinate; corolla-tube pubescent externally; capsule - to 
seeded.—Ocean shore from Monterey Co. to Humboldt Co.; n. to Alas.; Eur., 

Asia. Also called Sea Plantain. 

6. P. coronopus L. Plants 8 to 10 in. high, the scapes much exceeding the 
leaves; herbage coarsely hairy, very densely hairy at the summit of the 
scapes, more or less glabrate; leaves narrowly oblanceolate, sparingly and 
saliently incised, 3 to 5 in. long, the root-crown woolly-pilose between the 
leafy bases; spikes slender-cylindric, very dense, 3 to 3*4 in. long, at first 
pendulous, erect in fruit; bracts ovate, attenuate or long-acuminate; sepals 
ovate, ciliate, the 2 posterior keeled on the back; corolla-lobes broadly lanceo¬ 
late, the tube pubescent; seeds 3, glaucous.—Sea cliffs: Santa Cruz and Mon¬ 
terey Cos.; sparingly introduced from Eur. 

7. P. xerodea Morris. Stems few to many from the base, 1 to 4 in. high; 
herbage very silky when young, pilose when older; spikes dense, the bracts 
% to 1 y2 times longer than the flowers; sepals oblong, the outer very nar¬ 
rowly scarious-margined, the inner more broadly and the two sides often un¬ 
equally margined; corolla-lobes ovate, acute.—Desert plains and mesas, 2500 
to 4500 ft.: Mohave and Colorado deserts; Panamint Range. 

8. P. insularis Eastw. Habit and spikes of P. erecta; herbage more or less 
silky; bracts ovate, scarious with brown midribs, the midribs pubescent or 
villous; seeds red or yellowish, smooth and shining.—Coastal S. Cal. Yar. 
fastigiata Jepson n. comb. Scapes and leaves from a short stem, very leafy; 
leaves 2 to 3 lines broad; herbage densely silky; seeds red-brown.—Colorado 
Desert, about sea level. (P. fastigiata Morris.) Yar. scariOsa Jepson n. 
comb. Habit and spikes of P. erecta; leaves and scapes basal; bracts glabrous 
or only the midrib puberulent; seeds smooth, red or yellow.—Mohave and 
Colorado deserts and bordering mts., 2000 to 4000 ft.; upper San Joaquin 

Valley, 500 ft.: San Diego. (P. scariosa Morris.) 

9. P. erecta Morris. Fig. 891. Plants 21/> to 5 
(or 12) in. high, commonly very erect but some¬ 
times spreading, the scapes few to many; her¬ 
bage soft-pubescent and green, or the scapes 
sometimes silky at summit at first; spikes oblong, 
sometimes very short (capitate) or sometimes 
elongated, % to 1% in. long, 4 to 5 lines wide; 
bracts ovate, the green midrib with a scarious 
border; sepals roundish or ovate, obtuse, scarious 
with broad central midrib, the midribs more or 
less hairy but the scarious border usually gla¬ 
brous; seeds 2.—^Common on hillsides and grassy 
flats: valleys and foothills of central and n. Cal., 
25 to 1500 ft.; S. Cal., up to 4500 ft. Apr.-May; 
fr. June. 

10. P. bigelovii Gray. Similar to P. pusilla but 
stouter; plants 2 to 7 in. high; leaves narrowly 
oblanceolate to linear-filiform, % to as long as 
the scapes; spikes % to 1% in. long, 2 to 2y2 lines 
wide; bracts commonly fleshy-keeled; seeds 4 
(1 to 7), black, winged at one end or narrowly 
all around, or the iving scarcely evident.—Low 
valleys, 10 to 500 ft.: Sacramento and San Joa¬ 
quin valleys; Contra Costa Co. to Monterey Co. 
Apr.-May. 

11. P. pusilla Nutt. Inconspicuous plant 1 to 
3^4 in. high, the scapes very slender; scapes and 
leaves erect; leaves filiform to linear, y to % 

891. Plantago erecta Morris; 
a, habit x 1; b, fl. x 4^. 
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as high as the plant; spikes very slender, 1 to 4 in. long, 1 to l1/^ lines wide; 
bracts with thickened or fleshy keel; sepals obovate; corolla minute; stamens 
2; seeds 4, dark-brown or black, coarsely pitted, not winged.—W. San Diego 
Co.; said to be introduced from Atlantic coast. 

12. P. heterophylla Nutt. Small slender annuals 1 to 3 in. high; herbage 
puberulent; leaves very narrowly linear, 1 to 2 in. long, occasionally with a 
few denticulations or divergent lobes; spikes slender, 2 to 5 in. long; capsule 
conical-oblong and at length considerably surpassing the bract and calyx, 
10 to 28-seeded; seeds oblong, usually angled by mutual pressure, obscurely 
rugose-pitted.—Low sandy ground, rare in Cal.: Deer Creek, Tulare Co. foot¬ 
hills; Tex. to Fla. and N. J. 

RUBIACEAE. Madder Family 

Shrubs or herbs with opposite or whorled entire leaves. Flowers perfect or 
polygamous, rarely unisexual. Calyx, corolla and stamens 4-merous (5-merous 
in Sherardia). Calyx coherent with the ovary, its limb sometimes obsolete. 
Stamens alternate with the lobes of the corolla and inserted on its tube. 
Ovary in ours 2-celled, in fruit splitting into 2 (or 4) indehiscent 1-seeded 
portions; styles 1 or 2. Embryo in fleshy or horny endosperm.—A very large 
family including the Cinchona and Coffee Plant. 

Herbs or slightly suffrutescent plants. 
Flowers in cymes or solitary, pediceled. 

Corolla rotate; leaves in apparent whorls.1. Galium. 
Corolla funnelform ; leaves opposite.2. Kelloggia. 

Flowers in involucrate heads; corolla funnelform.3. Sherardia. 
Large shrub; corolla tubular-funnelform; flowers in dense globose long-peduncled heads. . . 

4. Cephalanthus. 

1. GALIUM L. Bedstraw. Cleavers 

Herbs or some species slightly suffrutescent, with slender square stems. 
Leaves in apparent whorls; stipules large and leaf-like, resembling the blade 
of the leaves, so that the leaves appear to be placed several in a whorl. 
Flowers cymose, peduncled. Calyx-limb obsolete. Corolla rotate, 4 (or 3)- 
cleft. Stamens 4, short. Ovary 2-lobed, 2-celled, 2-ovuled; styles 2. Fruit 
didymous, of two globular halves, dry or fleshy, separating when ripe into 2 
seed-like indehiscent 1-seeded carpels. (Greek gala, milk, certain species 
being used to curdle milk.) 

A. Leaves 6 to 8 in a whorl; fruit hispid or rugose-papillate. 

Slender plants, the stems with filiform diffuse branches; leaves linear, 2 to 3 lines long; 
fruit hispid; annual...1. G. parisiense. 

Coarser plants, the stems mostly simple, commonly erect, sometimes diffuse or reclining or 
branching; leaves oblanceolate, V2 to 1 in. long. 

Fruit large (2 lines in diameter), papillate-rugose, on short stout recurved pedicels; 
annual .2. G. tricorne. 

Fruit small (Vz to 1% lines in diameter), on slender straight pedicels, hispid (some¬ 
times subglabrous in no. 4). 

Annual, with a taproot; flowers 1 to few, cymose on long axillary peduncles or 
more numerous and becoming cymose-paniculate; fruit hispid. 

3. G. aparine. 
Perennial, from slender creeping rootstocks, often arising from a taproot. 

Flowers many to numerous, cymose-paniculate; fruit hispid with short scat¬ 
tered hairs or nearly glabrous.4. G. asperrimum. 

Flowers 2 or 3, cymose, the cymes on axillary peduncles; fruit densely white- 
hispid with long hairs.5. G. triflorum. 

B. Leaves in whorls of 4 (sometimes 5 or in no. 6 reduced to 2). 

1. Plants from slender or filiform roots. 

Annual, 3 to 5 in. high; upper leaves often reduced to 2; fruit hispid.6. G. bifolium. 
Perennial; leaves in whorls of 4 or 5 ; fruit glabrous. 

Slender erect plants 5 to 18 in. high; fruit on elongated capillary pedicels, the pedicels 
2% to 6 lines long.7. G. trifidum. 

Low matted plants 2 to 4 in. high; fruit on short thick pedicels, the pedicels 1 to 1 Vz 
lines long.8. G. brandegei. 

2. Plants from woody rootstocks; perennial. 

Fruit glabrous or sparsely hairy with short hairs. 
Mature fruit fleshy or berry-like, large (or small in no. 11). 

Plants forming low dense tufts (2 to 5 in. high) ; stems densely leafy . 
Leaves narrowly linear-subulate, acerose, glabrous.9. G. andrewsii. 
Leaves narrowly linear, abruptly acute, cuspidate, hairy. . .10. G. ambiguum. 
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Plants with the stems more open, always taller, rarely tufted. 
Stems slender at the base; herbage hispid-ciliate; leaves small, ovate, 2 to 5 

lines long .11. G. calif or nicum. 
Stems often coarse woody at the base. 

Fruit glabrous; plants glabrous to decidedly scabrous. 
Flowers in cymes, the cymes paniculate; plants V2 to IV2, ft. high. 

Leaves oblong-lanceolate or oblong; flowers purple. 
12. G. bolanderi. 

Leaves broadly ovate; flowers white.13. G. sparsiflorum. 
Flowers on axillary peduncles, mostly solitary; long woody climbers 

2 to 5 ft. long.14. G. nuttallii. 
Fruit sparsely hispid or hispidulose (or glabrous in age) ; flowering 

branchlets open, the cymes few-flowered or reduced to one; 
cinereous-pubescent throughout.15. G. pubens. 

Mature fruit dry. 
Flowers solitary or in few-flowered cymes, terminal or borne in the uppermost 

axils of very leafy much compacted branchlets; Santa Barbara Isis. . . . 
16. G. catalinense. 

Flowers numerous in a compact panicle; sterile branchlets below very leafy, very 
conspicuous; n. Cal.17.G.boreale. 

Fruit, at least when mature, densely hispid with hairs longer than or equaling the diameter 
of the fruit. 

Leaves linear to lanceolate. 
Plants erect or tufted; leaves linear, dark green. 

Leaves usually 6 to 14 lines long, glabrous or scabrous on the margin. 
18. G. angustifolium. 

Leaves 2 to 6 or 8 lines long, hispid throughout.19. G. siccatum. 
Plants diffuse with long woody branches; leaves lanceolate-acuminate, 2 to 4 lines 

long, light green.20. G. stellatum. 
Leaves ovate. 

Plants diffuse, reclining, with long woody branches.21. G. hallii. 
Plants erect or tufted, herbaceous. 

Fruit 1 % to 2 lines in diameter, the hairs whitish or tawny, considerably 
longer than the body; leaves broadly ovate, 4 to 7 lines long. 

22. G. multiflorum. 
Fruit 1 line or less in diameter, the hairs white, about equaling the body in 

length; leaves ovate, 2 to 3 lines long. 
Plants 8 to 12 in. high, usually glabrous (except in var.). 

23. G. matthewsii. 
Plants dwarf, less than 6 in. high, densely scaberulous-pubescent 

throughout.24. G. parvifolium. 

1. G. parisiense L. Wall Galium. 

Stem branched from the base, the 
branches and particularly the 
branchlets very slender or almost 
filiform, 6 to 10 or 12 in. high, finely 
scabrous; leaves in whorls of 6, 
oblong-spatulate or linear-lanceo¬ 
late or linear-oblong, acute, 2 to 3 
lines long; cymes several-flowered, 
paniculate, the peduncles and pedi¬ 
cels filiform; flowers whitish, very 
small, % to Yj line broad; fruit 
small, less than % line long, de¬ 
cidedly hispid. — Humboldt and 
Mariposa Cos.; nat. from Eur. Var. 
anglicum Huds. Diffusely branch¬ 
ing, 6 to 18 in. high, very leafy 
below; leaves 3 to 5 lines long; fruit 
merely granulate, not hispid. -— 
Native of Eur.; introduced into 
Sonoma, Humboldt and Eldorado 
Cos. 

2. G. tricorne Stokes. Corn 
Galium. Stems stout, rather simple, 
6 to 18 in. long, the angles callous, 
with stoutish recurved prickles; 
leaves in whorls of 6 to 8, narrowly 
oblanceolate or linear, callous-mar- 
gined and thickly beset with re¬ 
curved prickles 6 to 9 lines long; 
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axils mostly fruit-bearing throughout; fruit on stout recurved pedicels (4 to 
6 lines long), mature fruit comparatively large, l1/^ lines long, 2 lines or 
more broad, papillate-rugose, not hairy.—Grain fields, Sonoma Co. and Mari¬ 
posa Co.; nat. from Eur. Fr. June. 

3. G. aparine L. Goose Grass. Fig. 892. Stems with a slender taproot, 
diffuse or climbing over herbaceous plants, 1 to 2 or 3 ft. long, forming 
rather thick coarse mats, or sometimes erect and only 6 in. high in dry 
situations; whole herbage setulose or liispidulous-roughened; stems acutely 
quadrangular, internodes 1% to 3 (or sometimes 4) in. long; leaves 6 to 8 
in a whorl, oblong-oblanceolate to almost linear, obtuse, or the upper acute, 
mucronate, tapering to a narrow base, % to 1 % in. long, decidedly scabrous- 
roughened; flowers usually few, 1 or 2 in a cyme on long axillary peduncles 
(1 to 2 in. long), or more numerous and becoming cymose-paniculate; fruit 
1 y2 to 1% lines in diameter, densely hispid with short stiff hooked bristles 
which are usually shorter than the body.—Half-shaded or grassy places, foot¬ 
hills and montane valleys, 100 to 4500 ft., throughout Cal., introduced from 
Eur.; Atlantic coast; Eur., Asia. 

4. G. asperrimum Gray. Stems diffuse or reclining, 1% to 3 ft. high, from 
a weak slender rootstock, smooth or minutely scabrous on the margins, the 
internodes 2 to 3 in. long; leaves 6 to 8 in a whorl, broadly linear to oblan- 
ceolate, obtuse or acute, abruptly mucronulate, % to 1 in. long, tapering to a 
narrow base, scabrous along the margins and midrib, or glabrous, rather 
thin in texture; flowers many to numerous, cymose-paniculate, borne on 
axillary or terminal branchlets; fruit less than 1 line in diameter, hispid 
with short scattered hairs (shorter than the body) or almost glabrous.— 
Shady places in the foothills, 1700 to 3000 ft.: Santa Clara Co. to Humboldt 
Co.; Mariposa and Plumas Cos.: n. to Ore., e. to Nev. 

5. G. trifldrum Michx. Sweet Bedstraw. Fig. 893. Stems slender, erect or 
reclining, 8 to 18 in. high, leafy, smooth or somewhat scabrous on the angles, 
arising from a slender creeping rootstock, the fibrous rootlets often red in 
color; internodes about 1% to 2 in. long; leaves in whorls of 6, ovate-oblong 
to broadly obovate, 6 to 14 lines long (those on the branches sometimes 4 
lines long), cuspidate, very thin in 
texture and usually glabrous or mi¬ 
nutely scabrous on the margins and 
midrib; flowers 2 or 3 in a cyme, the 
cymes borne on axillary peduncles 1 
to Ibo in. long; fruit small, % to 
1 line broad, densely covered with 
soft white slightly hooked hairs 
which exceed the body in length.'— 
Woody thickets, 200 to 6300 ft.: San 
Bernardino Mts.; Coast Ranges from 
San Mateo Co. to Siskiyou Co.; Sierra 
Nevada from Fresno Co. to Placer Co. 
and n. to Modoc Co.; e. to Atlantic 
and n. to Can. 

6. G. bifolium Wats. Stem erect, 
simple or slightly branching, gla¬ 
brous, unarmed, 3 to 5 in. high; leaves 
oblanceolate to nearly linear, mostly 
in whorls of 4, the large pair about 
% in. long (5 to 7 lines), the alter¬ 
nate ones smaller, or the uppermost 
whorls with leaves reduced to a single 
pair; pedicels axillary and terminal, 
1-flowered, in fruit about equaling 
the leaves; fruit 1 to U/2 lines in 
diameter, hispid with whitish hooked 
bristles.—Montane, 5000 to 8000 ft.: 
Trinity and Humboldt Cos. to Siski- 
vou Co.; Sierra Nevada from Fresno 

893. Galium triflorum Michx.; a, fr. 
branchlet x 1 ; b, fl. x 4; c, fr. x 6. 
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894. Galium trifidum L.; a, fl. stem x 1; 
b, fl. x 3 ; c, fr. x 4. 

Co. to Shasta Co.; n. to Wash., e. to 
Col. 

7. G. trifidum L. Croup-weed. Fig. 
894. Stems from very slender root- 
stocks, ascending, slender and weak, 5 
to 18 in. high, much branched and in- 
tertangled, 4-angled and comparatively 
smooth; branches commonly in 2s; 
leaves in 4s or 5s, oblong to linear- 
spatulate, obtuse, not bristle-pointed, 
2 to 9 lines long, very thin, obscurely 
scabrous on the margins; flowers mi¬ 
nute, on capillary pedicels; fruit gla¬ 
brous, dry, about 1 to 1% lines broad. 
—Marshes or boggy places, 10 to 5400 
ft., almost throughout cismontane Cal.; 
n. to B. C., e. to Lab. and N. Eng.; 
Eur., Asia. 

8. G. brandegei Gray. Closely re¬ 
lated to G. trifidum from which it is 
distinguished by its peculiar habit of 
forming dense low mats, the weak 
stems prostrate or ascending, 2 to 4 in. 
long, very leafy; leaves obovate- 
spatulate, in whorls of 4, 2 to 3 lines 
long, equaling or exceeding the short 
internodes; fruit glabrous on short 
stocky pedicels, the pedicels often not 
exceeding the fruit in length.—Mon¬ 

tane, 5200 to 8500 ft., rare: Sierra Nevada from Mariposa Co. to Modoc Co.; 
e. to N. Mex. 

9. G. andrewsii Gray. Fig. 895. Plants commonly densely matted, the 
leafy flowering stems erect, 2 to 4 in. 
high, the prostrate stems rooting at the 
joints; herbage grayish, glabrous or 
sparsely scabrous; leaves in whorls of 
4, crowded, subulate, pungent, rigid, 
cuspidate-acuminate, 2 to 4 lines long; 
flowers solitary or in 3s, terminating the 
branchlets, very small, perfect; corolla 
white; fruit on short somewhat recurved 
pedicels, 1 to 1^2 lines wide, glabrous, 
berry-like, purple in age. — High dry 
ridges, 1500 to 4600 ft.: Coast Ranges, 
mostly the inner, from Lake Co. to San 
Luis Obispo Co.; s. to San Diego Co. 

10. G. ambiguum Wight. Caespitose, 
2 to 5 in. high, the branches densely 
clothed with stiffish leaves; herbage 
dark green, sparsely hairy; leaves nar¬ 
rowly linear, abruptly acute, cuspidate, 
3 to 6 lines long; flowers apparently few, 
solitary in the axils; fruit black (when 
dry),glabrous.—High peaks,Trinity and 
Humboldt Cos.: Yollo Bolly; Buck Mt. 

11. G. californicum H. & A. Plants 
usually low, erect, 3 to 6 or 8 in. high, 
or sometimes diffuse and the stems 
1 ft. long; stems slender at the base, 
arising from a more or less slender root- r, ^ ,.. , . 
stock; herbage more or less hispid with j)> fr. x 3; c, fl.'x 3. 

Jepson, Manual, pp. 769-960, Sept. 23, 1925. 
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widely spreading hairs; leaves thinnish, ovate or oval, apiculate-acuminate, 
2 Y2 to 5 or sometimes 6 lines long, usually hispidulose, especially on margins 
and midrib; flowers dioeciously polygamous, the fertile ones solitary on short 
pedicels at the ends of the branches or in the upper forks, recurved in fruit, 
the sterile ones terminal and usually in 3s; corolla yellowish with ovate- 
lanceolate lobes; fruit small, berry-like, purple, glabrous or nearly so.—Com¬ 
mon on open hills, 300 to 1500 ft.: Coast Ranges from Humboldt Co. to Mon¬ 
terey Co.; s. to Riverside Co.; Santa Cruz Isl. Yar. miguelense Jepson n. 
comb., a very small shiny-leaved form from San Miguel Isl. (G. miguelense 
Greene.) 

12. G. bolanderi Gray. Stem erect or diffuse from a woody root, 6 to 10 or 
14 in. high, forming a thick tuft or sometimes elongated and climbing; angles 
of the stems scabrous; leaves oblong-lanceolate or oblong, acute, usually 
narrowed at the base, glabrous or hispid-eiliate, 2% to 5 lines long; flowers in 
small usually terminal cymes, or sometimes cymose-paniculate; pedicels 
slender, 2y2 to 3% lines long, often recurved in fruit; corolla deep red-purple; 
fruit fleshy, glabrous, purple in age, often 2 lines in diameter.—Mountain 
valleys or flats, 1800 to 4600 ft.: Solano Co. to Humboldt Co., and n. to 
Siskiyou Co., thence s. in the Sierra Nevada to Mariposa Co. 

13. G. sparsiflorum Wight. Erect perennial, 8 to 12 in. high; herbage his¬ 
pidulose to nearly glabrous: leaves in 4s, unequal, oval or broadly ovate, 
mostly rather large, 4 to 6 or 8 lines long and 3 to 5 lines broad, cuspidate- 
pointed, often indistinctly ,3-nerved, thin and membranous, sparsely hairy 
above with short straight hairs; flowers several to numerous, cymose-panicu¬ 
late; pedicels capillary; fruit glabrous.—Mountain meadows, 6200 to 7000 
ft.: Fresno and Tulare Cos. 

14. G. nuttallii Gray. Suffrutescent from a woody root, with long woody 
branches, often climbing 2 to 5 ft. high; branches often tinged red or purple; 
plants glabrous and nearly smooth or angles of the stem and margins of the 
leaves scabrous or hispidulous; branches very leafy, the internodes of flower¬ 
ing branchlets % to % in. or less long; leaves in whorls of 4, thickish, oval 
to linear-oblong, mucronulate or obtuse, mostly small, 2 to 4 lines long (1 to 
2 lines on the branchlets); flowers mostly solitary, occurring in the axils of 
the leafy branchlets; peduncles short and thick, 1 to 2 lines long; fruit 
smooth, fleshy, purple in age, often 2 lines in diameter and usually equaling 
or exceeding the pedicels.—Common in thickets: Coast Ranges from Hum¬ 
boldt Co. to Monterey Co. and s. to San Diego Co., 200 to 2400 ft.; Sierra 
Nevada, 2000 to 7000 ft., from Tuolumne Co. to Fresno Co. 

15. G. pubens Gray. Stems herbaceous, erect or diffuse, 1 to 1% ft. high, 
distinctly 4-angled and rather sparsely leafy, the internodes often 1% to 2 
in. long; herbage cinereous with a fine partly soft, partly scabrous pubes¬ 
cence; leaves in 4s, broadly oval to oblong-linear on the branchlets, thick, 
Vt to in. long, mostly not pointed; flowers dioecious, axillary or terminal, 
the sterile in several-flowered cymes, the fertile fewer, often occurring singly 
or in pairs; young fruit minutely pubescent, becoming fleshy and glabrous, 
purple in age.—Sierra Nevada, 2000 to 5000 ft., from Mariposa Co. to Tulare 
Co. Yar. grande Jepson m comb. Diffusely branching and densely cinereous- 
pubescent; leaves narrowly ovate, mostly less than 5 lines long; mature fruit 
hispid with fine hairs.—Shady places, 2000 to 4000 ft.: San Gabriel and San 
Bernardino mountains. (G. grande McCl.) 

16. G. catalinense Gray. Stems stoutish, erect, 3 to 4 ft. high, woody below, 
quadrangular, the nodes with a swollen ring, the mostly few branches bear¬ 
ing numerous short slender compacted branchlets, thus forming very thick 
tops to the plants; herbage minutely soft-puberulent or almost glabrous, not 
scabrous; leaves mostly in 4s, the uppermost often in pairs, narrowly oblong, 
obtuse or mucronate, 1-nerved, % to 1 in. long on the main branches, 2 to 4 
lines on the terminal branchlets, either sessile by a contracted base or short- 
petioled; flowers on short slender pedicels, solitary or in a few-flowered cyme, 
borne terminally on the very leafy branchlets or in the uppermost axils; 
corolla white; fruit dry, sometimes glabrous, sometimes sparsely covered with 
soft straight hairs.—Rocky slopes and cliffs, Santa Barbara Isis. 
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17. G. boreale L. Stems erect, 1 to 2 ft. high, arising from slender woody 
rootstocks, with conspicuous very leafy sterile branchlets below; herbage 
glabrous; leaves linear to broadly lanceolate, thick, distinctly 3-nerved, mostly 
obtuse, x/2 to 1% in. long, those of the sterile branchlets often much smaller; 
flowers numerous in a more or less condensed terminal panicle of cymes; 
corolla white; fruit small (less than % line in diameter), hispidulous.—Mon¬ 
tane, 3500 to 7000 ft.: e. Humboldt Co.; Shasta Co.; n. to Alas, and Can., e. 
to N. J.; Eur., Asia. 

18. G. angustifolium Nutt. Erect shrubby perennial 1 to 4 ft. high, with 
rigid virgate branches; herbage minutely scabrous-puberulent; leaves in 
whorls of 4, narrowly linear, mucronulate, x/2 to 1 in. long or shorter on the 
branches; flowers numerous, polygamo-dioecious, greenish white, in more or 
less condensed cymes, these forming a narrow panicle; fruit densely covered 
with long silky white hairs which are longer than the body.—Foothills and mts., 
100 to 5500 ft., from Monterey Co. to San Diego Co. Var. subglabrum Jepson n. 
var. Lower more tufted form with usually broader leaves; mostly glabrous 
throughout.—Pine belt in mts. of S. Cal.: Whitewater Basin (C. M. Wilder 
1113, type); n. to Monterey. 

19. G. siccatum Wight. ‘‘Perennial, 1 to 4 ft. high, erect and branched or 
bushy when growing in some situations; cinereous-puberulent throughout; 
leaves in 4s, not rigid, linear, 4 to 8 lines long, mucronulate; inflorescence 
cymose-paniculate; flowers polygamous, greenish yellow, numerous; fruit a 
line broad, densely hispid with straight bristlesN (ex char.).—Del Mar, San 
Diego Co.; perhaps also in San Jacinto and San Antonio mountains. Var. 
anotinum Jepson n. var. Dwarf tufted form less than 6 in. high; leaves 
densely clothing the branches, 2 to 4 lines long.—Mt. San Antonio (Peirson 
215, type). 

20. G. stellatum Kell. Stems diffuse and spreading from the woody base, 
5 to 10 in. long, the bark whitish or cream-color as in G. hallii, exfoliating in 
age; herbage minutely puberulent throughout; old leaves whitish, very thin, 
often % in. long, persisting on the main branches; leaves of the season 
green, rigid, ovate to narrow-lanceolate, acuminate-cuspidate, 2 to 4 lines 
long, midrib prominent, lateral veins not developed; flowers paniculate, 
crowded; corolla white, about 1 line broad; fruit small, the body dark, about 
y2 line broad, covered with white silky hairs nearly a line long.—Rocky 
canons and dry hills, 4000 to 8000 ft.: Colorado Desert to Inyo Co.; e. to 
Nev. and Ariz. 

21. G. hallii Jtn. Stems reclining, from a perennial root-crown, 1 to 2 ft. 
long, woody below; herbage minutely to densely scabrous-pubescent; bark 
thin, exfoliating, white-shining in age; leaves spreading in whorls of 4, 
densely clothing the lateral branchlets, very thin and often turning tawny 
or creamy white in age, broadly ovate, obscurely mucronulate, 3 to 5 lines 
long, midrib prominent; flowers creamy white, numerous on the drooping 
tips of the lateral branchlets; fruit large, the body dark, about 1 line across 
and densely covered with white or creamy white silky hairs which slightly 
exceed the body in length.—Montane, 5000 to 7000 ft.: San Gabriel Mts.; Mt. 
Pinos; mts. of Kern Co.; Providence Mts. 

22. G. multiflorum Kell. Stems 6 to 12 in. high, from a suffrutescent base, 
often in tufts; herbage glabrous, pruinose-puberulent or sometimes pubes¬ 
cent; leaves in whorls of 4, broadly ovate, 4 to 7 lines long and 2 to 3 lines 
broad, midrib and one or two lateral nerves more or less prominent; flowers 
short-pediceled, cymose-paniculate or crowded in the upper axils; fruit 
densely clothed with long tawny hairs, the hairs straight, considerably 
longer than the body, making the fruit and hairs often 2y2 to 3 lines in 
diameter.—Arid slopes, 4000 to 4500 ft.: San Jacinto Mts.; Lassen Co.; w. 
Nev. Var. hirsutum Gray. Plants low, tufted, 3 to 8 in. high, cinereous-pubes¬ 
cent throughout.—High montane, 5900 to 10,000 ft.: n. Lake Co. to Yollo 
Bollv Mts.; Sierra Nevada, mostly east summits or east slopes, from Inyo 
Co. to Modoc Co. 

23. G. matthewsii Gray. Stems erect, branching, 8 to 12 in. high, from a 
woody base; herbage mostly glabrous; leaves rigid, ovate-lanceolate, cuspi- 
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date-acute, 2 to 3 lines long, with a very prominent midrib and no lateral 
veins; flowers numerous, cymose-paniculate, short-pediceled; corolla less than 
1 line broad; fruit small, % to lVa lines in diameter, densely clothed with 
very short white hairs.—East slope of Sierra Nevada in Inyo Co., 8000 to 
9000 ft.; e. to Nev. Var. scabridum Jepson n. var. Plants densely hirsute 
throughout.—Silver Canon, White Mts., 7500 ft. (Jepson 7210, type). 

24. G. parvifolium Jepson n. comb. Dwarf tufted plants 2 to 6 in. high, 
scabrous-puberulent throughout, with thick woody rootstocks and branchlets 
densely clothed at base with old leaves; leaves in whorls of 4, minute (1 to 
2 lines long), ovate, acute, abruptly mucronate; basal leaves turning tawny 
with age and closely sheathing the base of the branches, very small, usually 
less than 1 line; upper whorls more distant (the nodes % in* or more apart), 
their leaves narrowly to broadly ovate and often 2 lines long, midrib promi¬ 
nent, the lateral veins not developed; flowers small, dioecious, reddish purple, 
cymose and short-pediceled; fruit less than % line in diameter, covered with 
short straight silky hairs about 
equaling the body in length.—Arid 
montane slopes, 6700 to 10,000 ft.: 
Santa Rosa, San Jacinto, San Ber¬ 
nardino and San Gabriel mountains; 
e. to southern Nev. (G. multiflorum 
var. parvifolium Parish.) 

2. KELLOGGIA Torr. 

Slender perennial herb with op¬ 
posite leaves and interposed stip¬ 
ules. Flowers in loose forking 
terminal cymes. Calyx-tube obo- 
void, somewhat laterally flattened, 
covered with stiff short bristles. 
Corolla funnelform. Ovary 2-celled, 
each cell 1-ovuled. Fruit densely 
uncinate-hispid, splitting at ma¬ 
turity into 2 closed carpels. (Dr. 
Albert Kellogg, pioneer botanist, 
one of the founders of the Cali¬ 
fornia Academy of Sciences.) 

1. K. galioides Torr. Fig. 896. 
Stems several, often many from the 
base, 8 to 14 in. high; leaves lance¬ 
olate (rarely narrowly ovate), % to 
I1/* in. long; corolla pinkish, 2 to 3 
lines long, its lobes 4 (rarely 5).— 
Dry ridges and meadow borders, 
4000 to 7200 ft.: San Jacinto and 
San Bernardino mountains; Sierra Nevada from Tulare Co. to Mariposa Co., 
thence n. to Siskiyou Co.; n. to Wash., e. to Utah and Ariz. 

3. SHERARDIA L. 

Slender annual with square stems and whorled leaves without stipules. 
Flowers small, blue or pinkish, in heads surrounded by a deeply divided in¬ 
volucre. Calyx-limb of 4 to 6 teeth, which grow after flowering and crown 
the fruit. Corolla funnelform, the limb 4 or 5-lobed. Stamens 4 or 5. Style 
filiform, slightly 2-cleft. Fruit dry, didymous, separating into 2 indehiscent 
1-seeded carpels. (Dr. Wm, Sherard, a patron of Dillenius and friend of 
John Ray.) 

1. S. arvensis L. Field Madder. Three to 6 in. high, hispidulous-roughened 
or nearly glabrous; leaves in whorls of 4 to 6, lanceolate to oblong, pungent; 
flowers subsessile, 2 or 3 in a head; involucre in fruit 3 to 4 lines long, its 
lobes 6 to 8, ovate or ovate-lanceolate.—Native of Eur., naturalized in pasture 
lands near the coast from San Mateo Co. to Marin Co., often closely matting 
the ground. 

896. Kelloggia galioides Torr.; a, fl. branchlet 
x V2 ; b, fl. x 2; c, fr. x 2. 
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4. CEPHALANTHUS L. 

Button Bush 

Shrub or small tree with opposite 
or ternate leaves. Flowers densely 
aggregated into spherical peduncled 
heads. Calyx-tube inversely pyram¬ 
idal, the limb 4-toothed. Corolla 
narrowly funnelform, slender, the 
small limb 4-cleft. Style filiform, 
much exserted; stigma capitate. 
Fruit dry and hard, obpyramidal, at 
length splitting from the base up¬ 
wards into 2 to 4 one-seeded achene- 
like portions. (Greek kephale, a 
head, and anthos, a flower.) 

1. C. occidentalis L. Button- 

Willow. Fig. 897. Shrub or tree, 
6 to 20 (or 30) ft. high; bark clay- 
gray, young branches reddish; 
leaves elliptic- to oblong-ovate, 
slightly attenuate, truncate or ob¬ 
tuse at base, entire, 2*4 to 5 in. 
long, on petioles 2 lines long, with 
short or minute intervening stip¬ 
ules; peduncles 1 to 3 in. long; 
heads % to 1 in. in diameter; calyx 
greenish; corolla white, 4 lines long, 
the segments obtuse, tipped with 
black; fruit nearly 2 lines long; 

seed 1 line long, flattened, acutely margined.—Along living streams, 10 to 
1000 ft.: Great Valley, common; Sierra Nevada foothills, less frequent; n. 
to Can., e. to the Atlantic. Aug.-Sept. The fruiting heads and fruits recall 
those of the Sycamore. 

CAPRIFOLIACEAE. Honeysuckle Family 

Erect or twining shrubs, or small trees. Leaves opposite, without stipules 
or with false foliaceous appendages resembling stipules. Flowers complete. 
Calyx-tube adnate to the ovary, the toothed limb commonly insignificant. 
Corolla tubular or rotate, regular or irregular, 5-lobed or rarely 4-lobed. Sta¬ 
mens (in ours) as many as the lobes of the corolla and inserted on its tube 
or base. Ovary inferior, 2 to 5 (rarely 1) -celled; style 1. Fruit a berry or 
berry-like drupe, or sometimes a dry pod. Endosperm fleshy; embryo small. 

Corolla rotate to deeply saucer-shaped, regular; style short; flowers in compound cymes. 
Leaves compound; fruit berry-like, 3 to 5-seeded.1. Sambucus. 
Leaves simple; fruit a 1-seeded drupe.2. Viburnum. 

Corolla tubular to funnelform; style commonly elongated; leaves simple. 
Very low creeping vine; flowers in pairs on a thread-like peduncle.3. Linnaea. 
Shrubs, erect or twining. 

Berry snow-white, 1 or 2-seeded; corolla open-campanulate or tubular-funnelform, 
regular ; stamens 4 or 5.4. Symphoricarpos. 

Berry red or black, few to several-seeded; corolla tubular, commonly irregular 
and gibbous at base; stamens 5.5. Lonicera. 

1. SAMBUCUS L. Elderberry 

Deciduous shrubs or small trees. Leaves compound, odd-pinnate, with ser¬ 
rate leaflets. Flowers small, white, in a terminal compound cyme, jointed with 
their pedicels. Calyx 5-toothed. Corolla regular, rotate, deeply 5-lobed. Ovary 
3 to 5-celled; style short; stigmas 3 to 5; ovules solitary, suspended from the 
summit of each cell. Fruit a small berry-like drupe, containing 3 to 5 carti¬ 
laginous nutlets. (Greek sambuke, a musical instrument, made of Elder wood.) 
Cymes flat-topped; berry blue with a bloom; winter buds small. 

Leaves glabrous, the leaflets commonly equal-sided at base.l.S.glauca. 
Leaves flnely pubescent beneath, the leaflets unequal-sided at base.2. S. velutina. 

Cymes dome-shaped or thyrsoid; berry red; winter buds large with large scales. 
3. S. racemosa. 
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1. S. glauca Nutt. Blue Elderberry. 

Fig. 898. Rougliish tliickety bush 6 to 
10 ft. high, or eventually developing into 
a small tree with distinct trunk, up to 
25 ft. high; leaves glabrous; leaflets 5 
to 7, ovate to oblong-lanceolate, serrate 
except at the abruptly acuminate apex, 
1 to 3*4 in. long; cymes flat-topped, 2 to 
6 or 9 in. broad; flowers white, 2^ to 
3% lines broad; berries 2 to 3 lines in 
diameter, blue beneath the white bloom. 
—Open woods, canons or moist flats of 
the lower hill country or middle alti¬ 
tudes, and along stream-banks in the val¬ 
leys, 10 to 5400 ft.: throughout cismon- 
tane Cal.; n. to B. C., e. to Utah. 
May-Aug., fr. Aug.-Sept. (S. coerulea 
Raf.) Var. ariz6nica Sarg. Leaves 3 (or 
5)-foliolate; leaflets elliptic, acuminate, 
glabrous or puberulent.—Stream-banks: 
coastal S. Cal.; Kern Co.; e. to N. Mex. 
(S. mexicana Sarg.) 

2. S. velutina D. & H. Shrub or small 
tree 6 to 15 ft. high; branchlets densely 
short-pubescent or sometimes glabrous; 
leaves thick or coriaceous, finely and 
often densely short-pubescent, especially 
beneath, or sometimes glabrous; leaflets 
5 to 7 or 9, thiekisli or coriaceous, oblong-ovate, abruptly attenuate at apex, 
finely serrate, one side continued farther down the petiolule than the other 
and so very unequal at base, 3 to 6 (or 8) in. long, the lower leaflets not in¬ 
frequently with a supplementary leaflet; cymes flat-topped, 4 to 8 or 16 in. 
broad; flowers yeflowish; berries black with a bloom, 1 to 1 Yo lines in diam¬ 
eter.—Dry open slopes, 3000 to 8000 ft.: Sierra Nevada; mts. of S. Cal. Aug. 
(S. mexicana Trees of Cal.) 

3. S. racemosa L. Thick spreading bush 1 to 3 (or 4) ft. high; leaves 
thin, glabrous or nearly so; leaflets 
5, ovate to elliptic, equal-sided at base, 
narrowed at apex to a slender entire 
point, serrate, l1^ to 3 (or 5) in. long; 
cymes round-ovate, 1% to 3 in. high; 
flowers cream-color; berries red, 2% 
lines in diameter.—Moist places and 
especially margins of surface streams 
on mountain slopes, 7000 to 10,500 
ft.: Sierra Nevada from Tulare Co. 
to Placer Co.; 11. to B. C., e. to Atlan¬ 
tic and Eur. July. Var. callicarpa 

Jepson. Fig. 899. Low shrub or small 
tree 8 to 14 or 20 ft. high; leaves 
thinnish, pubescent beneath and 
often above with short appressed 
hairs; leaflets thinnish, oblong-ovate 
or obovate, acuminate, sharply ser¬ 
rate to the very apex, 2 to 7 in. long; 

berries scarlet, without bloom, 2 lines broad; fruiting clusters 2 to 5 in. 
across, very showy.—Canon beds or flats along the coast: San Mateo Co. to 
Humboldt Co.; n. to Wash. (S. callicarpa Greene.) 

2. VIBURNUM L. 

Shrubs with simple leaves. Flowers white, in a terminal compound cyme, 
jointed on the pedicels. - Cyme in ours peduncled, with 5 to 7 primary rays. 

899. Sambucus racemosa var. callicarpa 
Jepson; a, fl. branchlet x Vs ; fl. x 114. 

898. Sambucus glauca Nutt.; a, fl. branch- 
let x Vi ; b, fl. x 4A/&. 
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Calyx-limb 5-parted. Corolla deeply saucer-shaped, 5-lobed. Stamens 5. Ovary 
1-celled with 1 ovule. Fruit a drupe with a flattened stone, which (in ours) 
is broadly sulcate on both faces. (Latin name of the Wayfaring Tree.) 

1. V. ellipticum Hook. Slender deciduous shrub 4 to 12 ft. tall; herbage 
minutely pubescent and a little glandular; leaves orbicular or elliptical, den¬ 
tate except at base, 3 to 5-nerved from the base, 1 to 21/o in. long; petioles 
3 to 6 lines long; cymes % to 1 in. high; corolla 3 to 4 lines broad; fruit 
black, oval, nearly % in. long; stone with 2 grooves on one face and 3 on 
the other (the median groove divided by a longitudinal ridge), 4 to 5 lines 
long.—Canons, 1000 to 4200 ft.: Sonoma Co. to Humboldt Co.; Eldorado Co.; 
n. to Wash. Apr.-June. 

3. LINNAEA L. 

Creeping somewhat woody little evergreen herb with opposite leaves. 
Flowers nodding, pink or purplish, borne in pairs at the forked summit of 
thread-like upright peduncles. Calyx-teeth 5, subulate, deciduous. Corolla 
white, tinged with pink, slender bell-shaped to funnelform, regular, 5-lobed. 
Stamens 4, two of them shorter, inserted near the base of the corolla-tube. 
Ovary 3-celled, 2 of the cells with several abortive ovules, the third with a 
perfect ovule. Fruit a dry 3-celled pod with one seed. (Named by Gronovius 
for Linnaeus.) 

1. L. borealis L. var. americana Rehder. Stems slender, trailing, % to 1 
ft. long; peduncles erect, 2*4 in. long; leaves oval, serrate above the middle, 
6 to 9 lines long, on petioles 1 line long; corolla % in. long.—Montane, 2500 
to 8400 ft.: Humboldt and Trinity Cos. to Plumas and Modoc Cos.; n. to arctic 
circle. 

4. SYMPHORICARPOS L. Waxberry 

Low branching bushes. Leaves small, simple, short-petioled, deciduous. 
Flowers 2-bracteolate, white or rosy-tinged, in close short spikes or clusters. 
Calyx with a globular tube and 4 or 5-toothed limb; limb short, persistent. 
Corolla regular, open-carnpanulate or tubular-funnelform, 4 or 5-lobed, the 
stamens inserted on its throat, in ours included. Ovary 4-celled, each of the 2 

lateral cells with a single fertile 
ovule, the two median cells contain¬ 
ing several ovules, none of which 
develop. Fruit a white berry with 
bony seeds. (Greek sumphoreo, to 
bear together, and karpos, fruit, the 
berries in close clusters.) 

Corolla deeply bowl-shaped, 2 to 3 lines 
long. 

Leaves nearly glabrous, mostly 1 in. 
long, entire or lobed. 

1. S. albus. 
Leaves densely soft-pubescent, mostly 

V2 in. long, commonly en¬ 
tire .2 S. mollis. 

Corolla tubular- to oblong-campanulate, 3 
to 6 lines long. 

Style glabrous. . . .3. S. rotundifolius. 
Style bearded.4. S. longiflorus. 

1. S. albus (L.) Blake. Snow 

Berry. Fig. 900. Erect or spread¬ 
ing shrub with slender branches, 2 
to 4 (or 6) ft. high; leaves round- 
oval to ovate or oblong, entire or 
on the same branchlet sinuately 
few-toothed or saliently lobed, gla¬ 
brous or the lower surface pubes¬ 
cent, commonly 1 (less commonly as 
much as 2) in. long, short-petioled; 
calyx-lobes ciliate; corolla pinkish, 
distended on the lower side, 2 lines 
long, 5-lobed above the middle, 

900. Svmphoricarpos albus Blake; a, fl. branch- 
let x 1; 6, long. sect, of fl. x 3 V2 ; 

c, fr. cluster x 1. 
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densely villous-hirsute within; berry globose, 4 to 6 lines in diameter; pulp 
snowy, nearly tasteless.—Foothills, 10 to 2000 ft.: Coast Ranges; Sierra 
Nevada foothills; n. to B. C., e. to N. Eng. and Pa. May-June. (S. racemosus 
Michx.) The leaves of sterile shoots are very variable in size, shape, tooth¬ 
ing and lobation. 

2. S. mollis Nutt. Low diffuse shrub about 1 ft. high, of somewhat more 
delicate habit than the preceding and with thinner leaves; leaves oval or 
elliptic, on the fertile shoots mostly x/2 in. long and seldom other than entire, 
pubescent on both surfaces or more so on the lower surface; corolla whitish 
or rose-red, barely pubescent within, otherwise like the last.—Montane slopes, 
5000 to 8400 ft., or near the coast down to 600 ft.: mts. of S. Cal.; Sierra 
Nevada; Coast Ranges; n. to Wash. Apr.-May. 

3. S. rotundifdlius Gray. Straggling shrub 1 to 3*4 ft. high; herbage 
finely pubescent to glabrate; leaves orbicular or ovate to oblong-elliptical, 
obtuse or more commonly acutish at both ends, 5 to 10 lines long; flowers 
in pairs at the upper nodes, nodding; corolla tubular-campanulate, white, 
yellowish or pink-tinged, 3 to 5 lines long, the tube pubescent within below 
the stamens, 3 to 4 times the length of the broad lobes; style glabrous; nut¬ 
lets of the berry oblong, obtuse at both ends.—High montane, 6000 to 10,000 
ft.: inner North Coast Range from Mendocino Co. to Siskiyou Co.; Sierra 
Nevada from Modoc Co. to Tulare Co., thence sw. to the San Gabriel, San 
Bernardino and San Jacinto mountains; e. to N. Mex. (S. parishii Rydb. S. 
parvifolius Eastw.) Var. ore6philus Jones. Diffuse bush 1 to 4 ft. high, mi¬ 
nutely pubescent, indistinguishable from the species by any constant char¬ 
acter unless it be that of the nutlets which are acutely pointed at base.— 
Montane, 6300 to 9000 ft.: high easterly flats or east slopes of the Sierra 
Nevada from Mono and Mariposa Cos. to Lake Tahoe; e. to Col. (S. oreo- 
philus Gray.) 

4. S. longiflorus Gray. Similar to no. 3; leaves very glaucous; corolla 5 to 
6 lines long, glabrous within; style long hairy.—Mohave Desert and Inyo Co.; 
e. to Utah. 

5. LONXCERA L. Honeysuckle 

Erect or twining shrubs with simple entire leaves, one or two pairs beneath 
the inflorescence often connate-perfoliate. Flowers spicate at the ends of the 
branches or in small axillary clusters. Calyx-limb 5-toothed or truncate, 
deciduous or persistent, mostly small, sometimes none. Corolla 5-lobed and 
nearly regular, or strongly 2-lipped wTith 4 lobes in the upper lip and one 
lobe in the lower lip, its tube more or less gibbous at base. Stamens 5, in¬ 
serted on the tube of the corolla. Ovary ovoid or almost globose, 2 or 3- 
celled, becoming a few- to several-seeded berry. (Adam Lonitzer, a German 
herbalist of the 16th century.) 
Erect deciduous shrubs; flowers borne in pairs on a common peduncle in the leaf axils. 

Ovaries and berries of the pair distinct. 
Ovaries not enclosed in a sac. 

Corolla yellow or reddish, nearly regular, its lobes Vs to % length of tube. . . 
1. L. involucrata. 

Corolla white, strongly 2-lipped, its lobes as long as tube.2. L. utahensis. 
Ovaries of the pair seemingly connate but really enclosed in an urnshaped sac and 

appearing to form a single berry.3. L. coerulea. 
Ovaries and berries of the pair connate; corolla nearly black.4. L. conjugialis. 

Twining or trailing shrubs; flowers sessile, in whorls. 
Leaves ciliate, otherwise glabrous, deciduous.5. L. ciliosa. 
Leaves not ciliate, evergreen; flower-whorls in terminal interrupted spikes. 

Leaves all distinct; corolla yellow, pubescent.6. L. subspicata. 
Leaves next the inflorescence united into a connate-perfoliate disk. 

Corolla yellow, glabrous without; leaves without stipule-like appendages.... 
7. L. interrupta. 

Corolla pink, hispidulous-glandular without; leaves with stipule-like append¬ 
ages .8. L. hispidula. 

1. L. involucrata Banks. Low upright shrub 2 to 3 ft. high; leaves ovate, 
more or less abruptly attenuate at apex, hairy-pubescent beneath, 1 y2 to 3 
or 5 in. long, on short petioles; peduncles 6 to 8 (or 12) lines long, the flowers 
subtended by large and conspicuous broad bracts which become reddish in 
age; corolla clear yellow, viscid-pubescent, 6 to 8 lines long, its spreading 
lobes subequal, about 1 line long, its tube saccate-gibbous at base; tips of 
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anthers exserted; style puberulent; berries 
black, 3 to 5 lines in diameter, disagreeable 
to the taste. — Montane, 6500 to 9500 ft.: 
Sierra Nevada from Tulare Co. to Tuolumne 
Co.; n. to B. C. Var. ledebourii Jepson n. 
comb. Fig. 901. Erect, 4 to 7 ft. high; bracts 
crimson in age; corolla dull yellow or red- 
dish-tinged, its tube saccate at base; anthers 
included. — Canon bottoms and river flats, 
Coast Ranges near the sea from Santa Bar¬ 
bara to Humboldt Co. Mar.-June. (L. lede¬ 
bourii Esch.) 

2. L. utahensis Wats. Spreading shrub 3 
to 5 ft. high; leaves green, the glaucescence 
scarcely perceptible, oblong-ovate, commonly 
cordate at base, glabrous or rarely obscurely 
ciliate towards the base, 1 to 2*4 in. long, 
shortly petioled; flowers in pairs on axillary 
peduncles, the peduncles 6 to 9 lines long, 
longer than the flowers; bracts narrowly 
linear, as long as the ovaries; bractlets round, 

minute; corolla pure white, fading in age to a pale salmon-yellow, glabrous; 
tube 3 to 4 lines long, somewhat saccate on one side at base, the sac marked 
with pink; corolla-lobes oblong, about as long as the tube, those of the 
upper lip and that of the lower lip not unlike in shape and scarcely at all 
in size but strongly 2-lipped as to position of the lobes; middle lobes of 
upper lip not so deeply parted from each other as from the lateral ones; 
adnate portion of filaments slightly hairy; ovaries divergent; berries red.— 
Wooded slopes, 2700 ft.: Siskiyou Co.; n. to B. C., e. to Utah. 

3. L. coerulea L. Low, 1 to 2 ft. high; leaves thin, ovate to ovate-oblong, 
1 to F/4 in. long; peduncles 1 or 2 lines long, much shorter than the flowers; 
corolla yellowish, funnelform, rather deeply lobed but little 2-lipped; ovaries 
distinct but tightly enclosed by the sac-like united bractlets or cupula which 
becomes juicy in fruit, so that the whole looks like a single globular black 
berry.—Montane, 7000 to 8000 ft.: Sierra Nevada from Tulare Co. to Mari¬ 
posa Co.; n. to Alas.; Eur., Asia. 

4. L. conjugialis Kell. Fig. 902. Slender shrub 2 to 5 ft. high; herbage 
with short spreading 
pubescence; leaves most¬ 
ly oblong-obovate, 1 to 
2*4 in. long, on petioles 
only 1 or 2 lines long; 
peduncles 8 to 10 lines 
long; bracts minute; 
corolla black-purple, 3 to 
4 lines long, strongly 2- 
lipped, the tube gibbous 
below the lower lip; 
upper lip erect, shallowly 
4-toothed; lower lip de- 
flexed, oblong, entire; 

throat of corolla filled with soft white hairs, the lower part of filaments and 
of style also white-hairy; ovaries about % joined; berries red, the pair 
transversely oblong, 5 to 6 lines broad and about 3 lines long.—Montane, 
6200 to 9500 ft.: n. Humboldt Co.; Sierra Nevada from Tulare Co. to Modoc 
Co.; n. to Wash., e. to western Nev. July; fr. Sept. 

5. L. ciliosa Poir. Low, trailing along the ground, the stems 1 to 2 or 10 
ft. long; leaves oval or ovate, mostly obtusish, green above, very glaucous 
beneath, glabrous except the ciliate margin, 2% to 4 in. long, on petioles % 
to 3 lines long; flowers in a single terminal whorl (rarely 2 or 3), the whorl 
sessile or shortly peduncled; corolla red to yellow, slightly 2-lipped, 8 to 14 
lines long, its tube swollen or ventricose below.—Montane, 2500 to 4000 ft.: 

902. Lonicera conjugialis Kell.; fl. branchlet x 1. 

901. Lonicera involucrata var. lede¬ 
bourii Jepson; a, fl. branchlet x %; 
b, long. sect, of fl. x 1; c, cross-sect, 

of ovary x 3%- 
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Humboldt Co. to Siskiyou Co., thence se. to Butte Co.; n. to B. C., e. to Mont. 
June-July. 

6. L. subspicata H. & A. Moronel. Woody-based but climbing or reclin¬ 
ing on shrubs and attaining a height of 3 to 8 ft. or sometimes a distinct 
erect shrub 4 to 6 ft. high; leaves oblong or oval to ovate, sliort-petioled, 
coriaceous, lightly or densely pubescent beneath and often glandular, % to 
1 (or 1 y2) in0 long, all distinct, the uppermost pair rarely connate; inflores¬ 
cence often paniculate, the whorls 2 to 6-flowered; corolla pale yellow, pubes¬ 
cent, 4 to 6 lines long, its lips coiling or recurved, the stamens exserted; 
berries red or yellow.—Chaparral slopes, 100 to 5500 ft.: cismontane S. Cal.; 
n. in the South Coast Ranges to Mt. Diablo; Tehachapi Mts. 

7. L. interrupta Bentli. Chaparral Honeysuckle. Plant with a rigid 

woody trunk 1 ft. or so high, the branches climbing or reclining on bushes; 
leaves orbicular to elliptic-oblong or 
-ovate, green above, glaucous beneath, 
% to 1 in. long, on petioles 1 to 3 lines 
long, mostly without interfoliar ap¬ 
pendages; spikes 2 to 5 in. long, pe- 
duncled, terminal and solitary or with 
several additional from the axils of 
the uppermost leaves, 1 to 3 pairs of 
which are connate-perfoliate; corolla 
cream-yellow, 4 to 5 lines long, gla¬ 
brous exteriorly, nearly g 1 a b r o u s 
within; filaments hairy towards the 
base; berries red. — Dry slopes and 
ridges, 1500 to 4000 ft.: middle and 
inner Coast Ranges; Sierra Nevada; s. 
to the San Gabriel and San Bernar¬ 
dino mountains; e. to Ariz. 

8. L. hispldula Dougl. var. cali- 
fornica Jepson. Fig. 903. California 

Honeysuckle. Stems slender, % to y2 
in. in diameter, climbing bushes or 
trees 6 to 20 ft. high; leaves oblong, 
ovate, or elliptic-oblong, truncate or 
subcordate at base, green above, white- 
glaucous below, iy2 to 3 in. long, short- 
petioled; uppermost leaves connate- 
perfoliate, the others except the lowest 
with connate-perfoliate stipule-like 
(often conspicuous) appendages; 
spikes very glandular, especially in 
fruit; corolla pink, 6 to 8 lines long, 
glandular-hispidulous without, the tube within and the lower portion of the 
filaments very hairy; berries scarlet.—Canons and along streams in the foot¬ 
hills, 100 to 2000 ft.: Sierra Nevada foothills; Coast Ranges; rare in S. Cal. 
July-Aug. 

903. Lonicera hispidula var. californica 
Jepson; a, fl. branchlet x % I fr, fl. x 

1 XA ; C, fr. X 1 y* . 

DIPSACEAE. Teasel Family 

Herbs with opposite leaves. Flowers in dense heads or short spikes sur¬ 
rounded by an involucre. Calyx-tube adnate to the ovary, its limb cup-shaped 
or divided into bristles. Corolla borne on the calyx-limb, with 4 or 5-lobed 
limb. Stamens 4 (or 2 by abortion), inserted on the throat of the corolla; 
filaments exserted. Ovary 1-celled; style filiform; ovule 1. Fruit an acliene, 
crowned with the persistent calyx. 

Bracts of the spike or head conspicuous, rigid, prickly-pointed, exceeding the flowers. 
1. Dipsacus. 

Bracts of the head herbaceous, inconspicuous, concealed among the flowers. . . .2. Scabiosa. 

1. DIPSACUS L. 

Stout coarse and prickly biennial herbs. Cauline leaves united at base. 
Flowers pinkish white, in a dense oblong head or short spike, surrounded by 
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an involucre of elongated bracts much surpassing the pointed bracts subtend¬ 
ing the flowers. Bracts in fruit very rigid and spine-like. Calyx-limb cup¬ 
shaped, 4-toothed. Corolla 4-lobed. Aeliene surrounded by a 4 to 8-ribbed 
involucel. (Greek name of the Teasel.) 

1. D. fullonum L. Fuller’s Teasel. Erect, 4 to 5 ft. high; basal leaves 
broadly oblong, arcuate, l1/^ ft. long or less; upper cauline connate-perfoliate; 
spikes 3 or 4 in. long; bracts of the involucre narrowly linear, tapering to 
the acute apex, 1 to 4 in. long; bracts of the spike with recurved tips.—Nat. 
from Eur. in low waste lands, especially near the coast. 

2. SCABIOSA L. 

Large herbs with opposite leaves and the flowers in hemispherical heads 
on long peduncles. Involucre of many distinct bracts. Involucel cylindrical, 
not lobed. Calyx-tube adnate to the ovary, produced slightly beyond it and 
bearing 5 long slender awns. Corolla inserted on the summit of the calyx- 
tube, slender-funnelform or salverform, with 5 short equal lobes, the marginal 
corollas much larger with the upper lobes much smaller than the lower. 
(Latin scabiosa, meaning scurfy, the plant used for affections of the skin.) 

1. S. atropurpurea L. Mourning Bride. Stems branching, 2 to 3 ft. high; 
lowest leaves lyrate; upper leaves pinnately divided or the uppermost oblong- 
lanceolate and coarsely serrate or the narrower ones disposed to be entire; 
peduncles 8 to 12 in. long; heads 1% in. broad; flowers black-purple to pinkish 
white, the regular corollas 5 or 6 lines long; calyx-awns 3 lines long; fruit 
an achene, enclosed in the persistent involucre and bearing the exserted 
calyx-awns.—Native of Eur., naturalized by waysides: Sacramento Valley; 
Napa Valley; Alameda Co.; San Bernardino Co. 

VALERIANACEAE. Valerian Family 

Herbs with opposite leaves. Flowers mostly perfect, borne in a cymose 
inflorescence. Corolla epigynous, 2-lipped to regularly 5-lobed, the 1 to 3 
stamens borne on its tube. Calyx-tube adnate to the ovary, its limb obsolete 
or m one species pappus-like. Ovary commonly 3-celled, the two lateral cells 
reduced to mere nerves, or enlarged and forming wings to the central cell 
which in fruit is 1-seeded and indehiscent. Style simple, slender; stigmas 1 to 3. 

Perennials; limb of calvx-tube pappus-like.1. Valeriaxa. 
Annuals; limb of calyx-tube obsolete..2. Plectritis. 

1. VALERIANA Tourn. 

Perennial herbs. Calyx-limb of 5 to 15 bristle-shaped lobes, which are 
coiled up and inconspicuous until the fruiting stage when they unroll and 
form a conspicuous plumose and pappus-like crown to the fruit. Corolla cam- 
panulate-funnelform to salverform, the tube often gibbous or slightly saccate 
anteriorly. Stamens 3. Ovary 1-celled, with mere vestiges of 2 lateral cells, 
ripening into a flattened achene. Roots with a peculiar scent. (Mediaeval 
Latin name.) 

1. V. sylvatica Banks. Stems erect, simple, from rootstocks; herbage more 
or less puberulent; basal leaves mainly undivided, obovate; cauline leaves 
pinnate or pinnately divided, with 3 to 13 leaflets; corolla white or pinkish, 
2 to 3 lines long, the tube short.—Wet places in pine woods, 8000 to 10,000 
ft.: Sierra Nevada from Tulare Co. to Nevada Co. and n. to Siskiyou Co. 
Var. glabra Jepson n. var. Herbage glabrous.—Hockett Mdw., Tulare Co. 
(Culbertson, type); Jackson Lake, Siskiyou Co. 

2. PLECTRtTIS DC. 

Annuals with glabrous herbage. Stems angled, simple or with slender 
branches. Leaves entire or sparingly toothed, the cauline commonly sessile. 
Flowers small (1 to 21/o lines long), borne in glomerules at the end of the 
stem or branches, or the glomerules in interrupted or dense spikes. Fruit 
winged, except in one species, the wings incurved and forming a circular 
hollow on the ventral side,—Species similar in size, habit, leaves and inflores¬ 
cence. (From Latin plecto, to plait or interweave, on account of the involved 
inflorescence.) 
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904. Plectritis macrocera T. & 
G.; a, fl.; b, fr. x 5. 

Fruits wingless.1. P. samolifolia. 
Fruits winged. 

Fruits hispid, pubescent or glabrous, not woolly. 
Spur rather short, not prolonged below the ovary; 

back of fruit hispid, pubescent or gla¬ 
brous.2. P. macrocera. 

Spur prolonged below the ovary; fruit with a row 
of short equal bristles bordering the rib- 
bon-like carina and perpendicular to it. 

3. P. ciliosa. 
Fruits very woolly.4. P. jepsonii. 

1. P. samolifolia (DC.) Hoeck. Corolla ob¬ 
scurely 2-lipped; spur short; fruit triangular, 
wingless, hispid or glabrous, about 1 line long.— 
Coast Eanges near the coast from Santa Cruz Co. 
to Humboldt Co., thence e. to Shasta Co. 

2. P. macrocera T. & G. Fig. 904. 
Slender, simple or branched, 3 to 15 in. 
high; leaves linear, ovate or oblong; 
spur of corolla equaling or somewhat 
exceeding tube; fruit hispid to nearly 
glabrous, dorsally carinate; wings 
broad, more or less lobed at apex, 
spreading or incurved, the margins 
often grooved and often ciliate.—Com¬ 
mon and widely distributed in the foot¬ 
hills and middle altitudes of the moun¬ 
tains: Monterey Co. to Siskiyou Co., 
thence se. to Butte Co. It is very vari¬ 
able, especially in pubescence of fruit. 

3. P. ciliosa Jepson n. comb. Fig. 
905. Slender, 3 to 12 in. high; corolla 
small, distinctly 2-lipped, deep pink, 

very long; keel broad, 
ribbon - like, glabrous 
or hispidulose, dense¬ 
ly and regularly cili¬ 
ate along both mar¬ 
gins.—San Diego Co.; 
northw. through the 
Coast Eanges and 
Sierra Nevada to 
Tehama Co. (Valeria- 

906. P. jepsonii nella ciliosa Greene. 
Davy; fr. x 8. p. davyana Jepson.) 

905. Plectritis ciliosa Jepson; a, habit x % ; 
b, fl. x 4; c, dorsal view of fr. x 6 V2 ; d, ven¬ 

tral view of fr. x 6 V2 . 

4. P. jepsonii Davy. Fig. 906. Stem simple, about 10 in. high; fruit con¬ 
spicuously covered with woolly hairs; incurved margin of wing thickish, 
marked lengthwise on the outside by a groove.—Foothills of the Vaca Mts. 

CAMPANULACEAE. Bell-flower Family 

Slender or small herbs with milky juice, alternate simple leaves and regular 
complete flowers. Calyx-tube adnate to the ovary, the limb commonly 5- 
parted, usually divided down to the ovary and persistent. Corolla 5-lobed 
or -parted, inserted with the 5 stamens where the calyx becomes free from 
the ovary. Ovary 2 to 5-celled; style 1, long, with 2 to 5 stigmas. Fruit a 
many-seeded capsule. 

Capsule dehiscent on the side or close under the calyx; leaves mostly broad (narrow in 
Campanula uniflora). 

Capsule opening by small valves or circular perforations. 
Corolla more or less campanulate; ovary short and broad.1. Campanula. 
Corolla rotate; ovary somewhat elongated.2. Specularia. 

Capsule opening by irregular fissures; ovary short and broad.3. Heterocodon. 
Capsule dehiscent at the apex within the calyx; ovary club-shaped; leaves mostly narrow. 

4. Githopsis. 
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1. CAMPANULA L. Bell-flower 

Herbs with blue flowers. Calyx with 5 narrow lobes, its tube short and 
broad. Corolla campanulate or nearly so. Filaments dilated at base. Stigmas 
and cells of the ovary 3 to 5. Capsule short, opening on the side or close 
under the calyx by 3 to 5 small valve-like perforations. (Diminutive of Latin 
campana, a bell.) 

Style longer than corolla; capsule openings near the middle or base; perennials. 
Stem leaves sessile or on very short petioles; corolla lobes narrowly lanceolate. 

1. G. prenanthoides. 
Stem leaves on petioles at least V2 as long as blade; corolla lobes ovate-oblong. 

2. C. scouleri. 
Style not longer than corolla. 

Annual, diffusely branched from base; capsule urnshaped, the openings just above 
the middle; on peaks near the coast.3. G. exigua. 

Perennials. 
Stems 2 to 5 in. high from a branched root-crown; capsule oblong-turbinate, the 

openings near the summit; montane species.4.C. uniflora. 
Stems V2 to 2 ft. high from a slender rootstock; capsule globular to obconic, the 

openings near the middle or base. 
Stem leaves linear or lanceolate, entire; montane species. . .5. G. rotundifolia. 
Stem leaves oval or ovate-oblong, crenate; coast species. . . .6. G. linnaeif olia. 

1. C. prenanthoides Dur. Cali¬ 

fornia Hare-bell. Fig. 907. Stem 
slender, erect, IY2 to 2 ft. high, 
often much branched; herbage mi¬ 
nutely rough-puberulent or almost 
glabrous; leaves oblong-ovate or 
lanceolate, sessile, or short-petioled, 
V2 to 1% in. long, sharply serrate; 
flowers mostly in clusters 011 short 
pedicels; clusters axillary, or the 
upper leaves reduced and the in¬ 
florescence racemose; corolla cylin¬ 
drical in the bud, 4 to 5 lines long, 
2 to 3 times the length of the subu¬ 
late calyx-lobes, parted into linear- 
lanceolate lobes; capsule hemis¬ 
pherical or short - turbinate. •— 
Wooded slopes, 800 to 6000 ft.: near 
the coast, from Monterey Co. to 
Siskiyou Co.; Sierra Nevada from 
Tulare Co. to Shasta Co.; n. to 
southern Ore. July-Aug. 

2. C. scouleri Hook. Stem slen¬ 
der, erect, or decumbent at base, 
mostly simple, 6 to 12 in. high; her¬ 
bage glabrous; leaves ovate to 
lanceolate, sharply serrate, % to 1% 

901. Campanula prenanthoides bur.; a, leaves jn> long, tapering at base into a 

’ ’ & /2' margined petiole at least Y2 as long 
as blade; flowers on Aliform peduncles, solitary in the axils or terminal, or 
the upper leaves reduced to minute bracts and the inflorescence paniculate; 
corolla exceeding or twice as long as the subulate calyx-lobes, deeply cleft 
into ovate-oblong lobes.—Montane, 1500 to 5000 ft.: Humboldt Co. to Siskivou 
Co., thence se. in the Sierra Nevada to Sierra Co.; far n. to Alas. 

3. C. exigua Rattan. Stem branching from the base and diffuse, 2 to 4 (or 
6) in. high, short-hispid, especially at base; leaves obovate, linear, or the 
uppermost subulate; flowers erect, lateral or terminal on the branchlets, of 
two kinds, one with slender and rather short style having 3 revolute stigmas 
at apex and with the dilated bases of the filaments not ciliolate; the other 
kind with the style longer, conspicuously club-shaped and merely notched at 
apex, the dilated bases of the filaments ciliolate; corolla of both kinds light 
blue, 2 to 4 lines long; calyx-lobes subulate-linear, nearly twice the length 
of the turbinate tube; capsule somewhat urnshaped, with 3 valve-like open- 
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ings just above the middle.—Coast Range peaks and ridges, 2000 to 4000 ft.: 
Mt. Hamilton; Mt. Diablo; Mt. Tamalpais; Mt. St. Helena. 

4. C. uniflora L. Stems 1 or more from the branched root-crown, iy2 to 
5 in. high, the larger ones 2 to 4-flowered; herbage puberulent to glabrous; 
leaves thickish, the basal spatulate, 6 to 8 lines long, the upper cauline 
linear; corolla 4 to 6 lines long, the ovate-lanceolate lobes as long as the 
campanulate tube; capsule oblong-turbinate, not narrowed at summit.—Scott 
Mts., Siskiyou Co.; n. to Alas., e. to Col. and Lab.; Eur., Asia. Aug. (C. 
scabrella Engelm.) 

5. C. rotundifolia L. Stems diffuse or erect, from slender or filiform root¬ 
stocks, y2 to 2 ft. high, 1 to 9-flowered; lowest leaves orbicular or ovate to 
cordate, minutely serrate, slender-petioled; cauline leaves linear, entire, 
sessile, iy2 to 2y2 in. long; flower-buds erect on slender pedicels; flowers 
drooping or spreading; calyx-lobes subulate, spreading, longer than the short- 
turbinate tube; corolla blue, campanulate, 6 to 9 lines long; capsule obconic 
or ovoid, nodding, opening by short clefts near the base.—Montane, 5000 to 
8000 ft.: Trinity and Siskiyou Cos.; n. to Alas., e. to Allegheny Mts.; Eur. 
July-Sept. 

6. C. linnaeifolia Gray. Stem slender, simple or sparingly branched at 
summit, 4 to 12 in. high; leaves ovate-oblong, crenulate except at base, 
sessile or subsessile, 6 to 11 lines long, the margins retrorsely scabrous, as 
also the angles of the stem; flowers few, the peduncles as long or much 
longer; calyx-lobes lanceolate; corolla pale blue, 6 to 7 lines long; capsule 
globular.—Swampy places along the coast line: Pt. Reyes to Mendocino Co. 
June-July. 

2. SPECULArIA Heister. Venus Looking-glass 

Annuals with leafy stems. Flowers solitary or in clusters, sessile in the 
axils of the leaves, blue or purplish, 1 or 2-bracteolate. Our species with two 
kinds of flowers: the earlier fertilized in the bud, with undeveloped corolla 
and 3 or 4 calyx-lobes; the later with a conspicuous blue corolla and 5-lobed 
calyx. Corolla rotate or nearly so. Stigmas and cells of the ovary 3, some¬ 
times 2 or 4. Capsule dehiscent by 2 or 3 small valve-like openings. (Latin 
speculum, a looking-glass.) 

Leaves ovate; sessile; openings of the capsule close under the calyx.1. /S', biflora. 
Leaves round-cordate, clasping; openings of the capsule at or below the middle. 

2. S. perfoliata. 

1. S. biflora (R. & P.) Gray. Stems slender, simple or with many branches 
from the base, 8 to 15 in. high, retrorsely scabrous-hispidulous on the angles; 
internodes rather short; leaves ovate, mucronate, sessile, entire or somewhat 
crenate, 3 to 6 (or the lowermost 8 or 9) lines long; corolla blue, exceeding the 
linear-lanceolate calyx-lobes; capsule prismatic or cylindric, 3 to 4 lines long, 
sessile, the valve-like openings close under the calyx.—Low open hills or 
valley fields, 200 to 4000 ft.: coastal S. Cal.; Coast Ranges; Great Valley; 
Sierra Nevada; n. to Ore., e. to Va. and Fla., s. to Mex.; n. S. Am. 

2. S. perfoliata A.DC. Stems commonly stouter than in S. biflora, simple 
or branched from the base, 8 to 20 in. high, very leafy throughout, hirsute 
or hispid on the angles; leaves round-cordate, crenate, clasping, veiny, 3 to 8 
lines long; corolla blue, usually equaled by the calyx-lobes; calyx-lobes of 
the close-fertilized flowers short, of the later flowers as long as the ovary; 
capsule oblong or somewhat obconical, 2 to 4 lines long, the 2 or 3 valve-like 
openings at or below the middle; seeds lenticular.—Open ground and fields, 
200 to 3000 ft.: Humboldt Co.; n. to B. C., e. to the Atlantic. June-July. 

3. HETEROCODON Nutt. 

Delicate annual with solitary axillary flowers of two kinds as in Specu- 
laria. Calyx-lobes of the earlier flowers 3 or 4, of the later 5 (when 4 or 5 
one or two smaller), all foliaceous and much longer than the obpyramidal 
tube. Corolla open-campanulate. Capsule short and broad, 3-celled, 3-lobed, 
bursting by mostly irregular lengthwise fissures in the thin spaces between 
the ribs. (Greek heteros, different, and kodon, bell, the flowers campanulate 
and of two different kinds.) 
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1. H. rariflorum Nutt. Stems filiform, 1*4 to 9 (or 16) in. high; leaves 
roundish, 1*4 to 5 lines long, sessile, truncate or subcordate at base, sharply 
toothed, the teeth bristle-pointed and the margin between the teeth fre¬ 
quently ciliate-bristly; calyx sparsely hispid, its lobes ovate, sparingly 
toothed, 1 to 3 lines long; corolla of earlier flowers scarcely evident, of the 
later flowers well developed, light blue (the short lobes darker), the tube 
1 x/2 to 2 lines long.—Wet places and open fields, 300 to 5500 ft.: San 
Jacinto and San Bernardino mountains; Tehachapi Mts.; Sierra Nevada from 
Tulare Co. to Modoc Co.; Coast Ranges from Alameda Co. to Siskiyou Co.; 
n. to B. C. and Ida., e. to Nev. Apr.-June. 

4. GITHOPSIS Nutt. 

Small annuals with blue flowers terminating the stems or branches. Calyx- 
tube cuneate, strongly 10-ribbed, adnate up to the summit of the ovary, with 
5 linear foliaceous lobes. Corolla tubular-campanulate. Filaments short, 
dilated at the base; anthers long and linear. Ovary 3-celled; stigma 3-lobed. 
Capsule clavate, coriaceous, crowned with rigid calyx-lobes of its own length, 
strongly striate-ribbed, many-seeded, dehiscing at apex by a perforation at 
the place where the style falls away. (Name from Githago, the calyx re¬ 
sembling that of the Corn-Cockle.) 

Calyx-lobes equaling or longer than capsule; upper leaves 3 to 5 lines long. 
1. G. specularioides. 

Calyx-lobes shorter than capsule; none of the leaves over 2 lines long.2. G. diffusa. 

1. G. specularioides Nutt. Fig. 908. 
Stem simple or with 1 to several pro¬ 
liferous branches, these in turn some¬ 
times proliferous, 4 to 7 in. high; her¬ 
bage retrorsely rough-pubescent; upper 
leaves oblong, or narrower, 3 to 5 lines 
long, the lowermost obovate, 1 to 2 lines 
long, all sharply few-toothed; calyx- 
lobes 3 to 8 lines long, eventually 
callous-ribbed, shorter than or 3 to 4 
times as long as the corolla; corolla- 

908. Githopsis specularioides Nutt.; a, b, lobes shorter than the tube; capsule 
two kinds of fls. x 1. rigid, tapering into a short and stout 

peduncle.—Open ground in hill country, 200 to 4000 ft.: coastal S. Cal.; 
Coast Ranges from Santa Clara Co. to Humboldt Co.; Sierra Nevada from 
Mariposa Co. to Plumas Co.; n. to Wash. Var. glabra Jepson n. var. Gla¬ 
brous or nearly so; sinuses of the calyx hispidulous.—Amador Co. (Antelope, 
Hansen 494, type); Humboldt Co. 

2. G. diffusa Gray. Stems slender, weak, diffusely branched, 2 to 6 in. 
long; herbage glabrous; leaves small and scale-like, almost lacking on the 
upper portions of the stem; calyx-lobes lanceolate, shorter than the capsule; 
corolla blue, 2 lines long.—San Diego. 

LOBELIACEAE. Lobelia Family 

Herbs, mostly annuals, with alternate simple entire leaves. Flowers in 
racemes, complete. Calyx-tube adnate to the ovary, its free border with 5 
distinct lobes or teeth. Corolla epigynous, 2-lipped, 2 lobes in the upper lip 
and 3 in the lower. Stamens 5, inserted with the corolla, but generally free 
from it and alternate with its lobes; anthers and filaments usually united 
into a tube about the style. Ovary inferior, 2-celled; style 1; stigma capitate 
and girt with a rim of hairs. Juice mostly milky and acrid. Fruit in ours 
a many-seeded 1 or 2-celled capsule.—Flowers in capitate clusters in Par- 
ishella and corolla rotate. Ovary partly or wholly free in Nemacladus. 

Anthers distinct; flowers minute. 
Flowers solitary on filiform pedicels borne on zig-zag stems; stems erect. 1. Nemacladus. 
Flowers subsessile in capitate clusters; stems prostrate.2. Parishella. 

Anthers united and forming a tube; flowers larger. 
Corolla-tube cleft to the base on one side.3. Lobelia. 
Corolla-tube not cleft at all. 

Filaments distinct below; corolla-tube several times longer than the limb. 
4. Palmerella. 
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Filaments united. 
Tube of corolla equaling or nearly as long as the limb; ovary thick (oblong 

or obconical) .5. Laurentia. 
Tube of corolla very short, shorter than the ample limb; ovary long and 

slender (stalk-like). 
Corolla conspicuously 2-lipped .6. Downingia. 
Corolla-segments only slightly unequal.7. Howellia. 

1. NEMACLADUS Nutt. 

Low and diffusely branched annuals with very small basal leaves and 
minute cauline ones. Flowers minute, borne on long capillary pedicels, race- 
mosely arranged on the very slender zig-zag branches. Corolla 2-lipped, the 
lower lip 3-parted, the upper 2-parted, or the segments almost distinct. Fila¬ 
ments united above the base; anthers distinct. Style incurved at tip; stigma 
capitate, 2-lobed. Capsule 2-celled, 2 or 4-valved from the tip, few to many- 
seeded. (Greek nemos, thread, and dados, branch, referring to its capillary 
habit.) 

Tube of corolla elongated (1 to IV2 times as long as lobes) ; calyx free from ovary; fila¬ 
ments very deeply divided, without appendages.1. N. longiflorus. 

Tube of corolla very short (% to Vi as long as the lobes) ; calyx-tube more or less adnate 
to the ovary, the lobes about as long as the tube. 

Filaments without appendages.2. N. glanduliferus. 
Anterior pair of filaments with appendages or rod-like structures. 

Rods borne on an extended process of the filament. 
Corolla-lobes not ciliate; stamens about as long as corolla; pedicels usually 

ascending; vars. of.3. N. rigidus. 
Upper corolla-lobes generally ciliate; stamens well exserted. . .4. N. rubescens. 

Rods borne on a knob-like swelling or sessile dilation, the whole somewhat pal¬ 
mate .5. N. ramosissimus. 

1. N. longiflorus Gray. Stems 1 to several from the base, branching, 3 to 6 
in. high; calyx free from the ovary, its lobes equal, linear-oblong, acute, 
nearly distinct; corolla-tube elongated (2 to 2% lines long), its lobes sub¬ 
equal, much shorter than the tube, the palate short-hairy; capsule long and 
narrow, 2-valved from top to bottom.—Mostly cismontane S. Cal., 1000 to 
5500 ft., from Ventura Co. to San Diego Co.; s. to L. Cal. May. 

2. N. glanduliferus Jepson n. sp. Plants compact, 3 to 4 in. high, the stems 
several from the base and very zig-zag; leaves oblong-obovate, entire; calyx- 
tube partly adnate to the ovary, its lobes lanceolate, acute; corolla white, 
its lobes ovate-lanceolate, acute; filaments without appendages; ovary sur¬ 
rounded by 5 glands (3 large and 2 small), forming a sort of disk, the stamen 
filaments arising between the glands.—W. Colorado Desert (Wagon Wash, 
near Sentenac Canon, Jepson 8766, type). 

3. N. rigidus Curran var. montanus Munz. Stem diffusely branched, zig¬ 
zag, 4 to 8 in. high; herbage glabrous or minutely puberulent; basal leaves 
oblanceolate, dentate; pedicels ascending; corolla white, 1 Yo lines long, 
strongly 2-lipped, its lobes almost twice as long as the sepals; capsule about 
equaling calyx; seeds with broad flat ridges, each with about 30 cells.— 
Montane: Butte Co.; Lake Co. to Napa Co. (N. montanus Greene.) Var. 
interior Munz. Similar to var. montanus; seeds smaller, line long, its 
low narrow ridges with 10 long regular cells in rows between.—W. slope 
Sierra Nevada, 2000 to 6000 ft., from Sierra Co. to Tulare Co. Var. capillaris 

Munz. Stem not zig-zag usually; corolla 1 line long; calyx-tube long-turbi¬ 
nate; capsule swollen above, exceeding the calyx; seeds few (5 to 12).— 
Napa Co. to Humboldt Co.; Shasta Co. to Tulare Co.; Mohave Desert. (N. 
capillaris Greene.) 

4. N. rubescens Greene. Plants 3 to 4 in. high, the stems very slender; 
calyx-lobes linear, acute, the tube adnate to the ovary; corolla white, the 
upper lobes lanceolate, with brownish-purple tips or a brownish-purple spot 
near the tips; lower corolla-lobes oblong, acute, the upper portion red- 
brown and ciliate-fringed; anterior pair of filaments each with a process 
near the base; process thread-like, bearing 3 usually divergent slender trans¬ 
lucent rods nearly as long; seeds with 8 or 9 longitudinal sinuous striae.— 
Central Mohave Desert to the western Colorado Desert. (N. adenophorus 
Parish.) 
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5. N. ramosissimus Nutt. Stems many from the base, several times forked 
and ending in racemose flexuous flowering branches with long spreading pedi¬ 
cels; leaves linear, sessile, entire or slightly toothed; calyx-tube adnate to 
ovary; upper corolla-lobes oblong-ovate, pinkish white; lobes of lower lip 
narrow-ovate, whitish or pink-tinged with red-brown markings; two anterior 
filaments bearing a bundle of 6 (or 5) cylindrie rods arising from a swollen 
or knob-like base; ovary bearing laterally 2 large rounded or wart-like pro¬ 
tuberances, one on each side, which are visible between the upper and lower 
sets of filaments; ovary 1-celled, ovules 8; style barely cleft; stigmas 2, 
roundish.—Coastal mts., 1000 to 5000 ft., Monterey Co. to San Diego Co.; s. 
to L. Cal. (N. montanus Greene.) Yar. pinnatIfidus Gray. Stems slightly 
zig-zag; basal leaves pinnatilid; corolla very slightly exceeding sepals; cap¬ 
sule acutish; seeds longer than broad.—Cismontane S. Cal.; s. to L. Cal. 
Var. gracilis Munz. Similar to var. pinnatifidus; stems zigzag; basal leaves 
dentate to entire; capsule obtuse.—Monterey Co. to San Diego Co. and e. 
through the Mohave Desert to Inyo Co.; Nev. to Ariz. (N. gracilis Eastw.) 

2. PARI SHELL A Gray 

Small annual. Flowers pediceled or subsessile, borne in capitate clusters, 
2 or 3 heads successively proliferous from the central sessile head. Calyx- 
tube campanulate, its lobes spatulate, twice as long. Corolla rotate, shorter 
than the foliaceous calyx-lobes, almost equally 5-parted. Stamens free from 
the corolla; filaments united into a slender tube (except at base), strongly 
incurved at apex. Stigma 2-lobed. Ovary inferior except at apex. Capsule 
turbinate, its low-conic apex circumscissile just above the calyx-lobes. (S. B. 
and W. F. Parish, pioneer botanical collectors in Southern California.) 

1. P. californica Gray. Stems % to 1% in. long; leaves spatulate-obovate, 
2 to 3 lines long; corolla white, 1 Yo to 2 lines long, its lobes ovate-lanceolate, 
acute.—Mohave Desert to w. Nev. 

3. LOBELIA L. 

Perennial herbs (ours) with the flowers in terminal racemes. Calyx-tube 
short, its limb 5-cleft. Corolla strongly 2-lippecl, the tube split to the base 
on the upper side, the lobe on each side the cleft smaller, erect or recurved, 
the 3 others pendulous. Stamens 5. Anthers and upper portion of the fila¬ 
ments united around the style. Capsule loculicidally 2-valved. (Mathias de 
L’Obel, 1538-1616, a botanist of Flanders.) 

1. L. splendens Willd. Stem simple, erect, 1% to 21/c ft. high; leaves linear- 
lanceolate to oblanceolate, narrowed below to a petiole or the upper sessile, 
31/2 to 514 in. long; raceme % to 1 ft. long; calyx-tube hemispherical, its 
lobes slenderly linear-subulate; corolla intense red, 1% in- long; 2 of the 
anthers strongly bearded at tip; capsule subglobose, 3 lines long.—Montane 
slopes, 1000 to 5500 ft.: s. slopes of the San Gabriel and San Bernardino 
mountains to San Diego Co.; e. to Tex., s. to Mex. Aug.-Sept. 

4. PALMERELLA Gray 

Perennial herbs with the flowers in a terminal raceme. Calyx-tube turbi¬ 
nate, its lobes slender-lanceolate. Corolla with a long straight tube, its limb 
abruptly spreading; upper lip deeply cleft into 2 lanceolate lobes; lower lip 
parted into 3 obovatish lobes. Lower % of filaments adnate to the corolla- 
tube, the upper % free and monadelphous. Two of the anthers tipped with 
a close tuft of short but unequal bristles. (Dr. Edward Palmer, early botan¬ 
ical collector in Mexico and the Southwest.) 

1. P. debilis Gray var. serrata Gray. Stems simple or branching, 1 to 2 ft. 
high; herbage glabrous or the inflorescence puberulent; leaves diverse in 
shape, varying from obovate to oblong and lanceolate or linear, 1y2 to 21/£ 
in. long, the broader ones serrate, the narrower ones disposed to be entire; 
calyx-lobes over half the length of the corolla-tube; corolla % to % in. long, 
limb blue, its tube whitish, pubescent within.—Along streams in the hills, 
500 to 3000 ft.: Monterey Co. to San Diego Co. 
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5. LAURENTIA Midi. 

Small annuals resembling Downingia in habit and in the flower. Corolla 
blue, its tube as long as the limb. Ovary thick, oblong or obconical. Sta¬ 
mens completely united. Capsule 2-valved at apex. (M. A. Laurenti, Uni¬ 
versity of Bologna.) 

1. L. carnosula (H. & A.) G-ray. Somewhat succulent, glabrous, diffusely 
branching, 2 to 5 in. high; leaves sessile, lanceolate, about 3 lines long; 
peduncles filiform; calyx-lobes linear; upper 
corolla lip erect, with 2 lanceolate diverg¬ 
ing lobes; lower lip deeply 3-cleft into 
roundish-obovate lobes; border bright blue 
wflth white or yellow center which is folded 
at throat, forming 2 prominent ridges; 
stamen-tube somewhat extruded from 
corolla-tube and bristle-tipped.—Montane, 
5000 to 6000 ft.: Sierra Nevada from 
Nevada Co. to Lassen Co.; nw. to Wyo. and 
Mont. (Porterella carnosula Torr.) 

6. DOWNINGIA Torr. 

Dwarf annuals. Corolla with a short tube 
and commonly ample 2-lipped limb; lips 
spreading, the larger 3-lobed, the smaller 
2-cleft with narrow divisions. Ovary very 
long and stalk-like, 2-celled, becoming a 
1-celled capsule with 2 parietal filiform 
placentae. Capsule long and linear, crowned 
with the persistent calyx-lobes, dehiscent 
below- the apex by 1 to 3 long fissures.— 
These plants are found on low plains in the 
valleys and on flats in the mountains or sometimes in saline marshes, growing 
in the margins of vernal pools or in “hog wallows” or in their moist beds 
after the water is gone and flowering from May to July. (A. J. Downing, 
an American horticulturist.) 

Corolla strongly 2-lipped. 
Lower lip of corolla concave, the tube campanulate; stamen-column long-exserted, the 

anther-tube much incurved, nearly hook-shaped.1. D. elegant. 
LoAver lip of corolla plane, forming a platform spreading at right angles to the tube 

which is more narrow; stamen-column little or not at all exserted, the antlier- 
tube straight or only slightly curved. 

Corolla-tube shorter than the calyx-lobes. 
Sinuses of corolla not cut below platform; lobes of upper lip of corolla long. 

lanceolate and divergently spreading.2. D. pulchella 
Sinuses of corolla cut below platform. 

Lobes of upper lip of corolla coiled into a ring; main sinuses (betweer 
the lips) cut straight down; lower lip with yellow spots; calyx 
lobes ascending.3. D. ornatissima 

Lobes of upper lip of corolla not coiled; main sinuses (between the lips) 
cut far forward so that lower lip is hinged; calyx-lobes rotate. 

Lobes of upper lip parallel; angle of lower lip at throat with two 
nipples or folds; lower lip with a central quadrate maroon 
spot, but no yellow.4. D. concolor. 

Lobes of upper lip divergent, forming a V-shaped sinus; angle of 
lower lip at throat with 4 nipples or folds; loAver lip Avith 
2 yellow spots on a central white field. . .5. D. bicornuta. 

Corolla-tube longer than the calyx-lobes; no nipples or processes on angle of lower 
lip.6. D. cuspidata. 

Corolla obscurely 2-lipped, shorter than the calyx, its lobes subequal.7. D. humilis., 

1. D. elegans (Lindl.) Torr. Four to 7 (or 12) in. high; leaves oblong to 
oblong-lanceolate, 6 to 9 lines long; corolla light blue, veiny, the concave 
palate of lower lip with 2 greenish-yellow spots on a field of white; corolla- 
tube very sliort-campanulate; upper lip cut % of the way down, the segments 
ascending and someAvhat divergent; lower lip 3-lobed at apex, the lobes 
parallel; side of throat next to lower lip frequently with purple spots and 
yellow lines; stamen-column long-exserted, about equaling the upper seg¬ 
ments, the anther-column down-curved and bearing 2 recurved bristles on 

909. DoAvningia pulchella Torr.; a, fl. 
x 2; b, face view of fl. x 2; c, anther- 

column x 6. 
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the lower side.—San Joaquin 
and Sacramento valleys; 
Mendocino Co. to Shasta Co.; 
Sierra Co. to Modoc Co.; n. 
to Wash. 

2. D. pulchella Torr. Fig. 
909. Erect or ascending, 2 to 
10 in. high; leaves oblong- 
ovate or narrower, y2 in. 
long; calyx-lobes rotate; 
corolla a deep bright blue; 
center of lower lip white with 
two obovate yellow spots, 
contracting into narrow folds 
at the throat, either side of 
and in interval between the 
folds 3 dark violet spots; 
upper lip deeply 2-cleft, the 
long oblanceolate lobes very 
divergent and spreading; 
corolla-tube 1 line long, lower 
lip ample (6 lines broad), 
plane and at right angles to 
the tube, its lobes quadratish, 
divergent or trefoil-shaped; 
stamen-column nearly or 

quite equaling the upper lip; anther-tube with 2 short bristles at apex.—South 
Coast Ranges; Sacramento Valley; Sierra Co.; n. to southern Ore. Var. 
arcana Jepson. Like the species but the lobes of upper lip spreading back¬ 
ward; anther-tube not exserted.—W. San Diego Co.; w. Riverside Co. 

910. Downingia ornatissima Greene; a, fl. x 3 ; b, face 
view of fl. x 3 ; c, anther-column x 9. 

3. D. ornatissima Greene. Fig. 910. Erect, slender, 2 to 6 in. high, simple 
or branched from the base; leaves linear or subfiliform; calyx-lobes ascend¬ 
ing; corolla very light or pale blue; lower lip with squarish white center 
bearing 2 yellow spots which contract into crests or folds at angle of the 
throat; lobes of the upper lip coiled backward into a ring, the cleft between 
them projected backward so as to appear like a short horn; somewhat similar 
horn-like folds or undulations occur laterally at base of sinuses between 
upper and lower lips; stamen-column exserted a little from corolla-tube, 
anthers standing between the coils 
of the Sacramento Valley and 
lower San Joaquin Valley. 

4. D. concolor Greene. Fig. 911. 
Branched from the base and some¬ 
what tufted or nearly simple, 1 to 
2 (or 4) in. high, minutely puber- 
ulent; calyx-lobes rotate; flower 
4 to 4Vo lines broad; corolla blue, 
the lower lip with a velvety purple 
quadrate spot on the white central 
field (or the white mostly absent), 
its lobes apiculate; nipples 2, 
arising on the angle of the lower 
lip from the purple spot and 
guarding the entrance to the 
throat; lobes of upper lip lanceo¬ 
late, parallel, more or less ciliate, 
curving horizontally backwards; 
no processes at lateral sinuses; 
stamen-column included; anther- 
tube with 2 short bristles at apex. 
—Abundant locally in low spots, 

of the upper lip.—Low spots on the plains 

911. Downingia concolor Greene; a, fl. x 3 ; 
b, face view of fl. x 3 ; c, anther-column x 9 
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Santa Clara Valley to Lake Co. and the 
plains of the Sacramento Valley. 

5. D. bicornuta Gray. Fig. 912. Erect, 
2 to 3 in. high; calyx-lobes rotate; 
corolla blue, 5 lines broad, the lower 
lip with a white central field and two 
yellow spots; lower lip with 2 ascend¬ 
ing horns or nipples at inner angle of 
the lip, the lateral margins folded back 
at the throat into 2 less prominent 
nipples, making 4 in all in a transverse 
line; lobes of upper lip deep violet 
purple, very short and broad, acute and 
curving backwards; sinuses between 
corolla-lips running far forward, so that 
the lower lip appears hinged; stamen- 
column not exserted from tube, bristle 
at apex of anther-tube bent forward.— 
Low plains of the Sacramento Valley. 
Var. montAna Jepson. Lobes of upper 
lip sub-parallel, longer than in the 
species; sinuses not so deeply cleft.— 
Montane, 3000 to 5000 ft.: Sierra 
Nevada from Tulare Co. to Modoc Co. 

6. D. cuspidata Greene. Stems very 
slender, 6 to 7 in. high; leaves mostly 

1 to 2 lines long; flowers few; corolla violet, the lower lip with a basal yellow 
spot bordered by white; lower lip broadly trefoil-shaped, broader than long, 
plane or nearly so, without protuberances or folds or nipples at the angle; 
lobes broadly ovate, retuse or somewhat obcordate, cuspidately pointed; 
lobes of the upper lip iy2 lines long, spatulate-obovate, cuspidately acute, 
slightly divergent; anther-tube scarcely exserted from the comparatively 
long (1 y2 lines) and narrow corolla-tube.—Valley fields, Napa and Sonoma 
Cos. May-June. 

7. D. humilis Greene. Very dwarf, 1 to 2 in. high; calyx-segments un¬ 
equal, exceeding the corolla in length; corolla minute, white, 1 line long, 
obscurely 2-lipped, the ovate-oblong acute segments not very unlike. — S. 
Sonoma Co. 

7. HOWELLIA Gray 

Annuals. Flowers more or less cleistogamous. Calyx-tube united for its 
whole length to the ovary, the limb with slender segments. Corolla not sur¬ 
passing the calyx, its very short tube divided nearly to the base on the 
(apparently) upper side; lobes oblong, nearly equal, three united higher. 
Ovary 1-celled, the filiform parietal placentae each with 3 to 5 ovules. Cap¬ 
sule membranous, bursting irregularly on one side. (Thos. Howell of Port¬ 
land, author of a pioneer flora of Oregon, Washington and Idaho.) 

1. H. limosa Greene. Weak and procumbent, the branches 1 ft. long, 
sometimes matted; leaves lanceolate, sessile, entire, 1 in. long; flowers 
cleistogamous; capsule clavate-oblong, y> in. long, crowned by the 5 trian¬ 
gular calyx-teeth.—Beds of former vernal pools, Sacramento Valley. 

COMPOSITAE. Sunflower Family 

Annual or perennial herbs or shrubs with alternate or opposite leaves. 
Flowers perfect, unisexual or sterile, in heads, borne on the enlarged summit 
of the peduncle (receptacle) and surrounded by the bracts of the involucre. 
Receptacle with bracts subtending the flowers, or with bristles among the 
flowers, or without bracts or bristles (naked). Corollas tubular and 5-toothed 
or -lobed, or the limb strap-shaped (or ligulate) and toothed at apex, those 
of a head all tubular or all ligulate or of both kinds. When both kinds are 
present the flowers with the ligulate corollas occupy the margin of the head 

912. Downingia bicornuta Gray; 
a, fl. x 2; b, face view of fl. x 2; 

c, anther-column x 6. 
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and are called ray-flowers, and the ligulate corollas are called rays; the 
flowers with the tubular corollas occupy the center and are called disk-flowers. 
Ray-flowers commonly pistillate, sometimes perfect or neutral; disk-flowers 
commonly perfect, often staminate or pistillate. Heads with both ray- and 
disk-flowers are called radiate; v/ith disk-flowers only, discoid. Calyx-tube 
united with the ovary, the limb when present called a pappus and greatly 
varied in structure, consisting of awns, hairs, bristles, scales or pale’ae, or in 
many cases appearing as a mere crown or ring or wholly obsolete. Stamens 5; 
filaments free; anthers united and forming a tube, or nearly or quite free in 
the tribe of Ambrosieae. Style divided above into 2 long branches which bear 
stigmatic lines on the inside. Ovary 1-celled, 1-ovuled, maturing into an 
achene, crowned by the pappus when that is present. Pappus commonly per¬ 
sistent and assisting in the dispersion of the 1-seeded fruit. 

SYNOPSIS OF THE TRIBES 

Heads composed wholly of perfect flowers with ligulate corollas; ligule 5-toothed at apex; 
herbs with milky juice; leaves alternate or basal.1. Cichorieae. 

Heads composed of ray- and of disk-flowers or of disk-flowers only. 
A. Receptacle naked (without bristles or chaffy bracts) ; leaves alternate or sometimes 

opposite in Helenieae. 
Bracts of involucre in 1 to several series; corolla 2-lipped; anthers with long tails 

at base.2. Mutisieae. 
Bracts of the involucre equal or imbricated; flowers perfect, regular, white or 

whitish; rays none.3. Eupatorieae. 
Bracts of involucre well imbricated; disk-flowers commonly yellow, the rays of the 

same or different color or none; pappus of awns or bristles (or paleace¬ 
ous in nos. 34 and 35, none in no. 51).4. Astereae. 

Bracts of the involucre many and imbricated, often dry or scarious; pappus of cap¬ 
illary bristles; rays none; pistillate corollas mostly filiform; (pappus 
none and bracts few in no. 67) ; mostly white-woolly plants. 5. Inuleae. 

Bracts of involucre in few series, little imbricated; pappus paleaceous, awn-like, 
bristly or none; flowers yellow (except no. 133) ; rays present, or heads 
discoid in a few genera.9. Helenieae. 

Bracts of involucre imbricated, dry and scarious; pappus none or reduced to a 
mere crown or ring; flowers white, yellow or greenish; rays present or 
absent; leaves usually much divided; herbage strong-scented. 

10. Anthemideae. 
Bracts of involucre in 1 or 2 series; pappus of soft capillary bristles; both disk- 

and ray-flowers yellow (except no. 149).11. Senecioneae. 
B. Receptacle with chaffy bracts (see also nos. 27, 132, 13 7 and 138 and one species 

of nos. Ill and 120). 
Rays present, conspicuous or inconspicuous (see exceptions in Heliantheae p. 

984) ; disk-flowers perfect; bracts of the involucre foliaceous or herbace¬ 
ous, not scarious; pappus of paleae or aivns never capillary. 

Involucre of 1 to several series of bracts, none enfolding ray-achenes; recep¬ 
tacle very chaffy; leaves mostly opposite or basal. 

6. Heliantheae. 
Involucre of 1 series of equal bracts, each embracing or enfolding a ray- 

achene; bracts of receptacle often in a single series between ray and 
disk; leaves alternate or opposite; (annuals except 5 species) 

7. Madieae. 
Rays none; leaves alternate. 

Heads unisexual (except no. 100), small, greenish or white; corolla of pis¬ 
tillate flowers none or a rudiment; anthers nearly or quite distinct; 
pappus none; fruit usually a bur; leaves alternate (the lower 
opposite in no. 102).8. Ambrosieae. 

Heads composed of both pistillate and staminate (or perfect) flowers; corolla 
of pistillate flowers filiform; bracts of the involucre few or none; 
leaves alternate (except no. 65) ; white-woolly annuals. 5. Inuleae. 

C. Receptacle covered with bristles; heads large; flowers conspicuous; corollas cleft 
into long narrow lobes; rays none; very spiny thistles or thistle-like plants; 
leaves alternate .12. Cynareae. 

Tribe 1. Cichorieae. Chicory Tribe 

Herbs with milky juice and alternate or basal leaves. Receptacle almost 
always flat, naked or with chaff-like bracts or bristles. Flowers all perfect 
and all with ligulate or strap-shaped corollas, the ligule 5-toothed at apex. 
Anthers sagittate or auricled at base, commonly appendaged at summit. 
Style-branches stigmatic on their inner side for their whole length. 

A. Achenes without pappus. 

Leaves all basal, the cauline none or reduced to minute bracts; achenes terete or teretish. 
Achenes clavate, straight, with 5 corky-thickened ribs; flowers white; leaves broadly 

obovate .1. Atrichoseris. 
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Achenes short-oblong, obscurely quadrangular, smooth-sided, slightly curved; flowers 
yellow; leaves all basal, lanceolate.2. Phalacroseris. 

Leaves basal and cauline; achenes somewhat flattened, 20 to 30-ribbed; flowers white. . . . 
3. Lapsana. 

B. Achenes with pappus. 

1. Pappus paleaceous. 

Heads sessile or subsessile; paleae awnless. 
Flowers blue; receptacle naked; leaves and involucral bracts not spinose. 

4. Cichorium. 
Flowers yellow; receptacle chaffy; leaves and involucral bracts spinose. .5. Scolymus. 

Heads pedunculate; some or all of the paleae awned; flowers yellow; receptacle naked. 
Bracts of involucre in 1 series, enfolding the outer achenes; only the inner paleae of 

the inner achenes awned.6. Rhagadiolus. 
Bracts of involucre in more than 1 series, not enfolding the outer achenes; all the 

paleae awned. 
Annuals; ligules short, the heads in anthesis small; inner bracts of involucre 

equal, the outer short; pappus-paleae usually 5. 
Heads nodding in bud; pappus-paleae not cleft at tip, abruptly or gradually 

passing into the awn.7. Microseris. 
Heads erect; pappus-paleae cleft at tip, with a short bristle or awn in the 

cleft .8. Uropappus. 
Perennials; ligules long, the heads in anthesis showy; bracts of involucre imbri¬ 

cated in several series; pappus-paleae usually 10.9. Scorzonella. 

2. Pappus consisting of bristles, these rarely slightly paleaceous at base. 

a. Bristles of pappus (or some of them) plumose. 

Achenes (at least the inner) beaked. 
Receptacle naked; stems somewhat leafy. 

Flowers yellow; herbage stiff and prickly.10. Picris. 
Flowers not yellow; herbage not stiff nor prickly. 

Perennial or biennial with grass-like leaves; flowers purple; involucral bracts 
in 1 series.11. Tragopogon. 

Annual with leaves toothed or pinnatifid; flowers white; involucral bracts in 
more than 1 series.12. RafinesQUIA. 

Receptacle with chaff-like bracts; leaves basal.13. Hypochoeris. 
Achenes beakless. 

Receptacle naked; stems branched, more or less leafy; heads sessile or on stout 
peduncles; flowers pink.14. Stephanomeria. 

Receptacle with scarious linear bracts; leaves all basal; heads borne on scapes; flowers 
yellow.15. Anisocoma. 

b. Bristles of pappus smooth, scabrous or barbellulate, but never plumose; receptacle naked, 
except no. 23 and sometimes in no. 18. 

Achenes flattened; stems leafy. 
Heads panicled; achenes beaked.16. Lactuca. 
Heads corymbed or umbellate; achenes not beaked.17. Sonchus. 

Achenes not flattened. 
Heads commonly nodding in the bud; achenes beakless. 

Pappus promptly deciduous, or with 1 to 4 bristles persistent; stems leafy, or 
scapose with the leaves all basal.18. Malacothrix. 

Pappus persistent or subpersistent, the bristles about 30 to 45 ; stems scapose, 
the leaves all basal.19. Apargidium. 

Heads erect in bud. 
Stems scapose, the leaves all basal; achenes beaked (in Agoseris alpestris merely 

constricted at apex). 
Achenes spinulose-toothed above.20. Taraxacum. 
Achenes not spinulose-toothed above.21. Agoseris. 

Stems not scapose, more or less leafy. 
Achenes beaked; desert annuals. 

Plants tufted, without tack-shaped glands; receptacle naked; achenes 
5-angled, with a row of pits in the intervals; apex of the 
achene truncately constricted, bearing a short stout beak. . . . 

22. Glyptopleura. 
Plants not tufted, commonly dotted above with tack-shaped glands; 

receptacle bearing capillary bristles; achene 5-ribbed, nar¬ 
rowed above into a short beak capped by a shallow cup. 

23. Calycoseris. 
Achenes beakless (except in 2 species of Crepis). 

Flowers yellow (or white) ; heads mostly in paniculate or corymbose 
cymes, sometimes solitary. 

Pappus dull white, reddish-brown or tawny, somewhat rigid; herb¬ 
age often rough-hairy; bracts not thickened in fruit. 

24. Hieracium. 
Pappus white, soft; herbage tomentulose, hairy or glabrous; bracts 

in fruit often thickened at base or along midrib. 
25. Crepis. 

Flowers pink or rose-color; pappus persistent; stems often rush-like. . . 
26. Lygodesmia. 
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Tribe 2. Mutisieae. Mutisia Tribe 

Herbs or shrubs. Leaves alternate. Heads with the flowers all alike. 
Corolla in ours 2-lipped with 2 lobes in upper lip and 3 in lower, the lower 
lip in marginal flowers often elongated. Anthers with long tails at base. 
Style-branches of perfect flowers not appendaged, in ours comparatively 
long. 

Flowers yellow; bracts of the involucre in a single rank or with supplementary foliaceous 
bracts at base; inflorescence very leafy; receptacle densely villous. ..27. Trixis. 

Flowers purple to white; bracts of the involucre imbricated in several ranks; inflorescence 
not leafy; receptacle naked.28. Perezia. 

Tribe 3. Eupatorieae. Etjpatory Tribe 

Qurs herbs or suffrutescent plants with white or flesh-colored perfect disk- 
flowers and no rays. Receptacle naked. Anthers not caudate at base. Style- 
branches stigmatic only below the middle. 

Annuals; leaves sessile; pappus consisting of paleae alternating with awns or bristles. 
Leaves opposite; receptacle convex; involucral bracts equal, nerveless. 

29. Trichocoronis. 
Leaves alternate; receptacle flat; involucral bracts unequal, nerved... 30. Malperia. 

Perennials; leaves petioled; pappus consisting of bristles (in Hofmeisteria some of these 
paleaceous at base). 

Involucral bracts imbricated, striately nerved; stems usually much-branched. 
Achenes with 10 nerves or ribs; leaves alternate.31. Brickellia. 
Achenes 5-angled by the strong nerves; lower leaves opposite. .32. Hofmeisteria. 

Involucral bracts in 2 series, nearly equal, nearly nerveless; stems simple or with a 
few branches.33. Eupatorium. 

Tribe 4. Astereae. Aster Tribe 

Annual or perennial herbs or shrubs with bland watery juice. Herbage 
scentless, the foliage sometimes gummy or resinous. Leaves alternate. Re¬ 
ceptacle naked. Bracts of the involucre commonly well imbricated. Disk- 
flowers yellow (except in some Lessingias, Pentachaetas and Conyzas), 
perfect in all ours except Baccharis. Rays present or absent. Anthers not cau¬ 
date at base. Pappus of awns or bristles (paleaceous in Gutierrezia and 
Amphiachyris and sometimes in Monoptilon, none in Beilis). 

A. Plowers perfect or unisexual, not dioecious. 

1. Rats yellow or none (see also nos. 60 and 52; sometimes white or 
PINK IN NO. 50). 

a. Pappus paleaceous or of bristles united into scales in the ray-flowers; heads small; 
perennial herbs or bushes. 

Leaves narrowly linear; disk-flowers usually fertile.34. Gutierrezia. 
Leaves obovate or elliptic; disk-flowers sterile.35. Amphiachyris. 

b. Pappus of bristles or awns, not paleaceous (except in 1 species of Haplopappus). 

Pappus caducous; heads large, usually gummy; rays present, conspicuous; coarse perennial 
herbs .36. Grindelia. 

Pappus persistent (or sometimes deciduous in the ray-flowers) ; heads not gummy. 
Involucral bracts with fimbriate margins; heads spherical; desert shrubs. 

37. Acamptopappus. 
Involucral bracts not fringed. 

Heads erect, or at least not nodding in the bud. 
Achenes commonly not flattened. 

Pappus bristles equal or unequal. 
Leaves glandular-punctate, entire; shrubs. 

Heads large, solitary; involucral bracts in about 2 series; 
rays many .38. Stenotopsis. 

Heads small, paniculate or corymbose; bracts well imbricated 
in several series; rays few or none. 39. Erioameria. 

Leaves commonly not glandular-punctate. 
Involucral bracts not in definite vertical ranks. 

Involucre destitute of foliaceous outer bracts. 
Rays present; herbs, the stems from woody root- 

crowns. 
Leaves mostly toothed or pinnately lobed, not 

evergreen; heads in a panicle or spike, 
or solitary.40. Haplopappus. 

Leaves narrow, entire, more or less evergreen; 
heads solitary; plants low, caespitose. 

41. Stenotus. 
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Rays none (sometimes present in no. 43). 
Flowers permanently yellow; heads in terminal 

cymes; woody-based plants. 
42. Isocoma. 

Flowers yellow, changing to brown; heads panic¬ 
ulate or racemose ; shrubs or perennial 
herbs .43. Hazardia. 

Involucre with foliaceous outer bracts passing into leaves; 
rays few or none; stems sometimes densely 
white-tomentose, the leaves green; montane 
undershrubs .44. Macronema. 

Involucral bracts in definite vertical ranks; involucres narrow 
or turbinate, the bracts rather few, becoming loose 
in age; heads mostly in panicles or racemes; rays 
none except 1 species; mostly desert shrubs. 

45. Chrysothamnus. 
Pappus bristles equal; heads radiate, small, very numerous, in dense 

clusters; bracts unequal, well imbricated; perennial herbs. . . . 
46. SOLIDAGO. 

Achenes, at least those of the disk, flattened. 
Corolla of the disk-flowers about as long as the style; pappus com¬ 

monly double, the outer of short bristles or little scales. 
Achenes of disk and ray with pappus or ray-flowers none; pappus 

bristles copious, brownish or rusty; perennial herbs, 
sometimes woody at base.47. Chrysopsis. 

Ray-achenes without pappus, or the pappus reduced to a deciduous 
crown; pappus of disk-achenes brick-red in age; tall 
hirsute herbs with broad serrate leaves... 

48. Heterotheca. 
Corolla of outer flowers only y2 as long as the style; rays none; flowers 

white or yellowish; herbs.49. Conyza. 
Heads nodding in the bud; pappus of 1 to 12 bristles; leaves narrow; annuals 

with slender or filiform stems.50. Pentachaeta. 

2. Rays present, pink, white, blue or purple (sometimes none in Erigeron, some¬ 
times YELLOW IN LESSINGIA, SOMETIMES VERY INCONSPICUOUS) J HERBS (EXCEPT 4 
SHRUBS OR SHRUBBY SPECIES IN ASTER). 

Pappus wanting; rays white; disk yellow; leaves all basal; heads on scape-like peduncles. . . 
51. Bellis. 

Pappus present. 
Heads with the marginal corollas commonly enlarged and more deeply cleft on the 

inside, thus a little palmate; annuals.52. Lessingia. 
Heads with rays. 

Style-branches of disk-flowers usually more or less comose; pappus bristles reddish 
or rusty brown.53. Corethrogyne. 

Style-branches of disk-flowers not comose; pappus bristles whitish. 
Pappus in ray-flowers absent or squamellate; rays lavender, disk yellow; 

leaves sharply toothed or pinnatifid; erect or ascending annuals. . . 
54. PSILACTIS. 

Pappus in both ray- and disk-flowers of awns or bristles (rarely paleae). 
Pappus scanty (1 to 12 awns); heads leafy-bracteate; rays commonly 

white, disk yellow; low or prostrate annuals. 55. Monoptilon. 
Pappus copious. 

Disk-flowers white or whitish; rays 5, white; receptacle foveolate; 
bracts green-tipped .56. Sericocarpus. 

Disk-flowers yellow; rays blue, purple or sometimes white. 
Pappus conspicuously barbellate, almost short-plumose; 

achenes flattened, with thick callous margins; tufted 
montane herb.57. Townsendia. 

Pappus not plumose, at most scabrous. 
Involucral bracts imbricated in 2 or more series. 

Style-tips lanceolate to subulate, acute; mostly tall 
plants with leaves 1 to 10 in. long; rays 
commonly blue or purple.58. Aster. 

Style-tips ovate or oblong, obtuse; low tufted desert 
perennial with leaves less than 5 lines 
long; rays commonly white. . .. 

59. Leucelene. 
Involucral bracts in 1 or 2 series, mostly equal; style- 

tips triangular or oblong, obtuse. 
60. Erigeron. 

B. Flowers dioecious, whitish, or yellowish; heads discoid; shrubs or perennial 
herbs.61. Baccharis. 

Tribe 5. Iniileae. Everlasting Tribe 

Annual or perennial herbs. Herbage mostly white-woolly (except Pluchea). 
Leaves alternate (opposite in Psilocarphus), entire, or more or less dentate 
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in Pluehea and Adenocaulon. Heads small; rays none. Bracts of the invol 
ucre frequently white or scarious. Pistillate flowers mostly with filiform 
corollas. Sterile flowers either perfect or staminate. Anthers caudate at base. 
Style-branches stigmatic to the unappendaged summit. Pappus capillary or 
none. (One species of Pluehea is a shrub.) 

A. Bracts of the involucre sac-like (open in no. 66), bearing pistillate (fertile) flowers; 
central cluster of flowers sterile, surrounded by chaffy bracts of the receptacle (or the 
receptacular bracts none in no. 65); annuals. 

Fruit-bearing bracts conduplicate or sac-like, completely enclosing the pistillate flower, fall¬ 
ing away with the achene. 

Involucre below the sac-like bracts consisting of about 5 scarious plane scales; aclienes 
gibbous, the corolla and style borne laterally; receptacle convex; pappus 
none; leaves alternate.62. Micropus. 

Involucre below the sac-like bracts none; achenes straight, the corolla and style borne 
at the apex. 

Leaves alternate. 
Receptacle convex; pappus present.63. Filago. 
Receptacle slender or columnar; pappus none or commonly none. 

64. Stylocline. 
Leaves opposite; receptacle globose; pappus none.65. Psilocarphus. 

Fruit-bearing bracts open, merely subtending the pistillate flowers, persistent; pappus none. 
66. Evax. 

B. Bracts of the involucre numerous (5 in no. 67), not sac-like; bracts of the receptacle 
none; perennials or annuals. 

Achenes bearing stipitate glands; pappus none; leaves broad, woolly beneath. 
67. Adenocaulox. 

Achenes without glands; pappus present. 
Bracts of the involucre scarious; herbage woolly. 

Flowers all fertile, perfect and pistillate in the same head.68. Gnaphalium. 
Flowers dioecious. 

Central flowers of pistillate heads sterile; robust herb.69. Anaphagis. 
Central flowers of pistillate heads fertile; low herbs.70. Antennaria. 

Bracts of the involucre dry but not scarious; herbage not Avoolly.71. Pluchea. 

Tribe 6. Heliantheae. Sunflower Tribe 

Herbs (or shrubs) with mostly opposite or basal leaves and with bal¬ 
samic-resinous juice. Bays commonly present, almost always showy. Bracts 
of the involucre herbaceous or foliaceous, or at least not scarious. Beceptacle 
with chaff-like bracts, each subtending a flower. Anthers not caudate. Pappus 
paleaceous, of rigid awns, or cup-like, never of capillary bristles. Achenes 
thick or flattened contrary to the subtending chaffy bract, rarely parallel with 
it.—Bays none in no. 75 and 1 species of nos. 76, 79, 83, 84 and 87. 

Inner bracts of the involucre completely enclosing the ray-achenes, i. e. sac-like; herb. 
72. Melampodium. 

Inner bracts of the involucre plane or nearly so. 
Rays white, short; herbs. 

Bracts of the receptacle nearly bristle-like; disk-corollas 4-toothed. . .73. Eclipta. 
Bracts of the receptacle broad, chaffy; disk-corollas 5-toothed. . . .74. Galinsoga. 

Rays yellow or none. 
Pappus plumose; heads discoid; nearly leafless shrub.75. Bebbia. 
Pappus present or none, never plumose. 

Involucre of 2 or more series of similar bracts. 
Disk-achenes thickened, angled, not at all compressed or only slightly 

compressed. 
Rays sterile. 

Pappus persistent or none. 
Pappus a toothed crown or none; receptacle high conic 

or columnar; leaves basal or alternate; peren¬ 
nial herbs.76. Rudbeckia. 

Pappus of 2 awns and several short intervening scales, or 
pappus none; receptacle flat or conic; leaves 
cauline, alternate or opposite; shrubs or herbs. 

77. Yiguiera. 
Pappus present, caducous; receptacle flat to low conic. 

78. Helianthus. 
Rays fertile; receptacle flat or convex; low herbs, the leaves mostly 

basal except in 2 or 3 species. 
Pappus none; leaves entire to pinnatifid. .79. Balsamorhiza. 
Pappus present; leaves mostly entire.80. Wyethia. 

Disk-achenes strongly flattened. 
Achenes not winged; rays sterile. 

Achenes not ciliate (except 1 species of no. 81), with a pappus 
crown of minute scales (distinct or united) between 
the awns; heads solitary; herbs. 
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Herbage green, stems leafy; ours cismontane. 
81. Helianthella. 

Herbage with silvery felt; stems scapose; deserts. 
82. Enceliopsis. 

Achenes ciliate; heads in panicles or cymes or solitary. 
Shrubs; achenes without pappus-crown, usually without 

awns . ..83. Encelia. 
Herbs; achenes with crown and awns.84. Geraea. 

Achenes winged on each edge ; pappus-awns 2 ; herbs. 
85. Verbesina. 

Involucre of 2 very unlike series of bracts; herbs or shrubs. 
Pappus various or none, never barbed.86. Coreopsis. 
Pappus of 2 to 4 barbed awns.87. Bidens. 

Tribe 7. Madieae. Tarweed Tribe 

Ours annuals (except one species of no. 98 and 2 species of nos. 91 and 94). 
Herbage glandular, viscid or heavy-scented (except nos. 97, 98 and 99). 
Leaves alternate or opposite. Bracts of the involucre in a single series, each 
partly or completely enclosing an achene. Bracts of the receptacle com¬ 
monly in a single series between disk- and ray-flowers and often united into 
a cup, or sometimes scattered among the disk-flowers. Rays always present, 
showy or inconspicuous. Anthers not caudate. Ray-aclienes always fertile, 
without pappus (except nos. 88, 93 and 98, and one species in no. 94); disk- 
aclienes fertile or sterile, their pappus paleaceous, awn-like or none. 

Bracts of the involucre plane, merely subtending the ray-achenes; pappus-paleae many, 
fimbriate, present in both disk and ray flowers.88. Blepharipappus. 

Bracts of the involucre not plane. 
Ray-achenes half enclosed by the involucral bracts which are rounded on the back; 

achenes often obcompressed. 
Achenes of ray without pappus; pappus of disk-achenes often hirsute, not plumose. 

Receptacle conical or convex; bracts of involucre and receptacle persistent. 
Leaves (at least the upper) spinose and rigid, little viscid or glandular; 

rays 25 to 40, 2-lobed; bracts of involucre and receptacle 
without processes.89. Centromadia. 

Leaves not spinose; rays about 15, 3-lobed; outer bracts of involucre 
beset with clavate processes.90. Holocarpha. 

Receptacle flat; bracts of involucre and receptacle at length deciduous. 
Rays 5 to many, 3-lobed or -toothed; pappus present or none; areola 

of the ray-achenes intra-apical, most commonly raised on a 
distinct beak; lower leaves usually toothed to pinnatifid. 

91. Hemizonia. 
Rays 1 to 5 (or 8), broader than long, palmately 3-lobed; achenes with 

paleaceous pappus; areola of the ray-achenes terminal and central 
or nearly so; leaves all narrowly linear and entire. 

92. Calycadenia. 
Achenes of ray with pappus; disk-achenes with plumose pappus. 

93. Blepharizonia. 
Ray-achenes completely enfolded by the involucral bracts which are usually either 

flattened or strongly carinate on the back. 
Achenes of ray laterally compressed; involucral bracts strongly carinate on the 

back; ray-flowers without pappus, disk-flowers without or with pappus. . 
94. Madia. 

Achenes of ray not laterally compressed, often obcompressed; involucral bracts 
with flatfish or sometimes rounded backs. 

Achenes in fruit not expanding; pappus present or none. 
Vernal annuals; rays 8 to 20, commonly showy, yellow, white, or yellow 

tipped with white; ray-pappus none; disk-pappus commonly 
present .95. Layia. 

Summer plants; rays 5, comparatively inconspicuous. 
Annuals; heads clustered; rays yellow; pappus in disk and ray 

none. 
Bracts of the receptacle united.96. Hemizonella. 
Bracts of the receptacle distinct.97. Lagophylla. 

Perennial; heads solitary; bracts of receptacle connate; rays white 
or rose-tinged; pappus of disk and ray present. 

98. Holozonia. 
Achenes in fruit expanding into an open globose head; pappus silvery- 

scarious, the longer set of paleae longer than the achenes. 
99. Achyrachaena. 

Tribe 8. Ambrosieae. Ragweed Tribe 

Coarse homely weeds or shrubs with small greenish or white heads. Leaves 
alternate or the lowest opposite in no. 102. Flowers unisexual, the staminate 
and the pistillate in separate heads (the staminate heads in a raceme or 
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spike above the pistillate heads, which are few and axillary) or in the same 
head (heads solitary in the axils). Receptacle of the staminate or of the 
perfect heads with chaff-like bracts. Rays none. Corolla of pistillate flowers 
none or a mere rudiment. Anthers distinct or scarcely coherent, not caudate. 
Pappus none. Fruit commonly a bur. 

Heads (or at least some of them) containing both staminate and pistillate flowers, the latter 
at the margin; involucre of 4 or 5 bracts. 

Achenes not flattened, more or less turgid; heads containing both staminate and pistil¬ 
late flowers (androgynous). 

Heads nodding; achenes glabrous or puberulent; leaves entire.100. Iva. 
Heads erect; achenes long-villous; leaf-divisions filiform.101. Oxytenia. 

Achenes strongly flattened, broadly pectinate-winged and subtended by broad scarious 
bracts; heads androgynous and staminate.102. Dicoria. 

Heads unisexual, both pistillate and staminate on the same plant; involucre of pistillate 
heads closed and bur-like, only the style-branches exserted; staminate heads in a 
raceme or spike, their involucres open. 

Involucral bracts of staminate heads united. 
Fruiting involucres bur-like, armed with spines; leaves variously toothed or pinnat- 

ifid. 
Bur with a single beak at apex and armed near the beak with a single row 

of short spines.103. Ambrosia. 
Bur with 1 to 4 beaks, armed with several rows of short spines. 

104. Franseria. 
Fruiting involucres winged with broad silvery-scarious wings or scales; leaves or 

their divisions filiform.105. Hymenocdea. 
Involucral bracts of staminate heads distinct; involucre of pistillate heads maturing 

into a stout extremely spiny bur.106. Xanthium. 

Tribe 9. Helenieae. Sneezeweed Tribe 

Herbs or some Eriophyllums suffruticose. Leaves alternate or opposite. 
Flowers commonly yellow. Rays present or none in some species. Anthers 
not caudate. Receptacle naked (except in no. 132 and in 1 species of nos. Ill 
and 120). Bracts of the involucre in 1 or 2, sometimes in 3 or 4 series. Pappus 
of paleae, awns or bristles, or often wanting. 

A. Bracts of involucre woolly, hairy or glabrous, never dotted with large 

oil-glands. 

Rays deciduous, not papery, or rays none. 

a. Involucral bracts in a single series. 

Leaves opposite. 
Involucral bracts united into a toothed cup; pappus paleaceous or none. 

Rays none; leaves long-acuminate; perennials.107. Pericome. 
Rays present; leaves mostly linear; annuals.108. Lasthenia. 

Involucral bracts distinct; annuals (except one).109. Baeria. 
Leaves alternate, sometimes the basal or lower ones opposite. 

Rays conspicuous or obvious. 
Ray-corollas with a tooth or ligule at base opposite the ray; pappus none; herbage 

white-woolly, at least when'young; annuals.110. Monolopia. 
Ray-corollas without tooth or appendage at base. 

Herbage, at least when young, white-woolly; disk-flowers yellow. 
Pappus paleaceous; annual or perennial herbs. . . .111. Eriophyllum. 
Pappus of numerous bristles united at base or none; annuals. 

112. Syntrichopappus. 
Herbage not white-woolly. 

Leaves pinnately parted or divided; rays yellow; achenes not flattened, 
not ciliate; pappus in ours none. 

Herbage puberulent; involucral bracts distinct; perennial herbs. . . 
113. Bahia. 

Herbage glabrous; involucral bracts united for lower half or third; 
annuals .114. Blennosperma. 

Leaves palmately lobed, cordate in outline; achenes flattened, ciliate; 
rays white or yellow; pappus present; herbage viscid-puberu- 
lent .115. Perityle. 

Rays inconspicuous or none (see also 2 species in no. 111). 
Achenes flat. 

Pappus present; achenes strongly flattened, bordered with a dense or shaggy 
mass of long hairs, the sides black, glabrous or glabrate; heads 
radiate or discoid; herbage woolly; annuals.116. Eatonella. 

Pappus none; achenes moderately flattened, puberulent or slightly ciliate; 
heads discoid; herbage green; perennial herb.117. Laphamia. 

Achenes narrow or pyramidal, mostly terete or angled, not flattened. 
Heads radiate; pappus-paleae 3 to 5, subulate, curved; annuals. 

118. Rigiopappus. 



SUNFLOWER FAMILY 987 

Heads discoid. 
Herbage gummy; flowers yellow, pappus of 8 to 12 obtuse paleae; 

annuals ..119. Amblyopappus. 
Herbage not gummy; corollas all alike or sometimes the marginal corol¬ 

las with unequal lobes or palmately enlarged as if radiate; 
annuals or perennials. 

Styles whitish or dull color; flowers yellow or white; leaves pin- 
nately parted or dissected, rarely entire. 

120. Chaenactis. 
Styles pinkish; flowers whitish; leaves linear or linear-lanceolate, 

entire .121. Palafoxia. 

b. Involucral bracts in 2 or more series; perennial herbs or some annual or biennial in 
nos. 124 and 125. 

Heads discoid. 
Involucral bracts herbaceous; pappus-paleae 5, dissected into slender tawny bristles; 

annuals .122. Trichoptilium. 
Involucral bracts with scarious often colored margins; pappus-paleae 10 to 12, thin, 

obtuse or curved; perennial herbs.123. Hymenopappus. 
Heads radiate. 

Bracts of involucre erect. 
Pappus paleaceous. 

Bracts of involucre in 2 unlike rows, the outer united at base; leaves punc¬ 
tate; deserts .124. Hymenoxys. 

Bracts of involucre distinct, all much alike; paleae hyaline; leaves not punc¬ 
tate; montane .125. Hulsea. 

Pappus none. 
Leaves alternate .126. Venegasia. 
Leaves opposite; succulent perennial herb.127. Jaumea. 

Bracts of involucre reflexed; rays short and broad, usually drooping or deflexed. 
128. Helenium. 

2. Rays persistent and becoming papery; herbage more or less white-woolly; 
FLOWERS YELLOW. 

Leaves all in a basal tuft, the heads scapose; pappus paleaceous, the paleae awned. 
129. Actinella. 

Leaves borne along the stems. 
Rays few but conspicuous, very broad; pappus paleaceous.130. Psilostrophe. 
Rays several to numerous; pappus none. 

Bracts of involucre numerous, in 2 or 3 series; corolla-teeth bearded; receptacle 
naked; leaves alternate.131. Baileya. 

Bracts of involucre 9 to 12, in 1 series or nearly; corolla-teeth glabrous; recep¬ 
tacle densely hairy; leaves opposite.132. Whitneya. 

B. Bracts of the involucre dotted or striped with oil-glands, equal and dis¬ 
posed in one series; herbage glabrous. 

Leaves alternate; perennial herbs. 
Achenes rusty-pubescent. 

Pappus of copious capillary bristles; heads discoid; flowers dull white or purple. . 
133. POROPHYLLUM. 

Pappus of both bristles and awned paleae; heads radiate, the rays purple or flesh- 
color .134. Nicolletia. 

Achenes glabrous; pappus-paleae each divided into slender bristles; heads radiate or 
rayless ..135. Dysodia. 

Leaves opposite; heads radiate; involucral bracts strongly keeled; annuals. . .136. Pectis. 

Tribe 10. Anthemideae. Mayweed Tribe 

Strong-scented or aromatic plants. Leaves alternate, all or some of them 
finely dissected, pinnately parted or pinnatifid, or often merely toothed or 
entire in no. 142. Bracts of the involucre imbricated, commonly dry and 
scarious or with scarious margins. Receptacle naked or with chaff-like bracts. 
Flowers white, yellow or greenish. Rays present or none. Anthers not cau¬ 
date. Pappus none or a short scarious crown. 

A. Receptacle with chaff-like bracts. 

Heads solitary, terminating leafy branches or peduncles; rays 14 to 20; annual. 
137. Anthemis. 

Heads in a terminal corymb; rays 4 or 5; perennial.138. Achillea. 

B. Receptacle naked. 

All the flowers with a corolla. 
Rays many, conspicuous; heads solitary, terminating leafy branches or peduncles. 

139. Chrysanthemum. 

Rays none. 
Head solitary or corymbose. 

Heads corymbose; flowers yellow; perennial herbs.140. Tanacetum. 
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Heads solitary, terminating leafy branches or peduncles; flowers greenish; 
annual herbs.141. Matricaria. 

Heads in racemose panicles or somewhat spike-like; flowers yellow or purplish; 
shrubs or herbs.142. Artemisia. 

Marginal flowers without a corolla; heads discoid. 
Heads peduncled; mature achenes borne on pedicels; style deciduous. . .143. Cotula. 
Heads sessile; achenes pointed with the spine-like persistent style.144. Soliva. 

Tribe 11. Senecidneae. Groundsel Tribe 

Herbs, or a few species shrubs or woody-based plants. Leaves alternate or 
basal, sometimes opposite. Bracts of the involucre little or not at all im¬ 
bricated, mostly in 1 or 2 rows. Receptacle naked. Flowers of both disk and 
ray yellow, except Petasites. Anthers not caudate. Pappus-bristles soft, 
commonly copious, most often white. 

Receptacle conical; rays present; annuals.145. Crocidium. 
Receptacle flat. 

Corolla throat elongated-cylindric, 4 to 5 times longer than the proper tube; pappus 
shorter than the corolla; heads discoid; annuals.146. Psathyrotes. 

Corolla throat commonly much shorter than the tube, at least not exceeding it. 
Herbs (except 2 species in no. 152). 

Pappus-bristles 15 to 25, short, soft, plumose; heads solitary, discoid; leaves 
basal, entire .147. Raillardella. 

Pappus-bristles not truly plumose. 
Leaves large, palmately cleft or parted, mostly basal; heads corymbose; 

perennials. 
Heads few, rayless; flowers all fertile, yellow; styles united about 

half way .148. Cacaliopsis. 
Heads many, radiate; flowers of 2 sorts, the perfect ones whitish 

and the pistillate ones pinkish; styles united nearly to the 
apex .149. Petasites. 

Leaves entire to toothed, pinnatifid or pinnate. 
Leaves alternate or basal. 

Flowers white, whitish or pinkish; heads discoid; stems leafy. 
Leaves not auricled, entire; herbage cottony-pubescent; 

perennials .150. Luina. 
Leaves auriculate at base, pinnatifid or denticulate; herb¬ 

age tomentulose, glabrate; annuals. 
151. Erechtites. 

Flowers commonly yellow or yellowish; heads radiate, some¬ 
times rayless; pappus soft; perennials, or sometimes 
annuals .152. Senecio. 

Leaves all opposite or only the upper ones alternate; heads radiate 
or rayless; pappus-bristles denticulate, rather rigid; per¬ 
ennials .153. Arnica. 

Shrubs or shrubby plants; heads discoid. 
Bracts of the involucre many to numerous; herbage (at least when mature) 

glabrous or nearly so. 
Branches very leafy, the leaves terete, resinous-dotted. 

154. Peucephyllum. 
Branches naked and rush-like, the leaves scale-like.. 

155. Lepidospartum. 
Bracts of the involucre 4 to 6; heads 4 to 9-flowered; foliage leaves narrow 

but plane; plants canescently tomentose.156. Tetradymia. 

Tribe 12. Cynareae. Thistle Tribe 

Thistles or thistle-like herbs with alternate prickly leaves. Heads large. 
Bracts of the involucre imbricated, usually prolonged into a spine or bristle, 
or provided with a membranous edge. Receptacle bristly or hairy. Flowers 
all perfect. Rays none. Corollas tubular, cleft into long narrow lobes. Anthers 
long-tailed at the base, with elongated appendages at the tip. Pappus bristly 
or plumose, rarely paleaceous. 

Leaves with margin more or less prickly or spinose. 
Achenes obliquely or somewhat laterally inserted on the receptacle; heads almost con¬ 

cealed by upper leaves.157. Cnicus. 
Achenes inserted on the receptacle by their very bases; heads not concealed by upper 

leaves. 
Leaves conspicuously blotched with white along the veins; pappus of narrow 

barbellate paleae .158. Silybum. 
Leaves never blotched with white; pappus of plumose bristles united at base and 

deciduous in a ring. 
Bristles of pappus in several series; achenes somewhat 4-angled. 

159. Cynara. 
Bristles of pappus in a single series; achenes not angled.160. Cirsium. 
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Leaves with margin not prickly or spinose. 
Involucral bracts hooked at tip; leaves very broad.161. Arctium. 
Involucral bracts not.hooked at tip; leaves never broad.162. Centaurea. 

Tribe 1. Cichorieae. Chicory Tribe 

Herbs with milky juice and alternate or basal leaves. Receptacle naked 
or with chaff-like bracts. Flowers all perfect and all with ligulate corollas, 
the ligule 5-toothed at apex. Anthers sagittate or auricled at base, commonly 
appendaged at summit. Style-branches stigmatic on their inner side for their 
whole length. 

1. ATRICHOSERIS Gray 

Glabrous annual with broad basal leaves and 1 to several tall scape-like 
cymosely-branched stems. Involucre of 10 to 15 equal linear acute bracts 
and several small outer ones. Receptacle scrobiculate. Flowers white. 
Achenes shortly oblong-clavate, with corky-thickened ribs. Pappus none. 
(Greek athrix, without hair, and seris, a cichoriaceous plant.) 

1. A. platyphylla Gray. Tobacco Weed. Stems 1 to several, erect or as¬ 
cending, slightly glaucous, shining, 1 to 2U> ft. high, ending above in a diffuse 
cymose panicle; leaves broadly obovate, obtuse, sessile, spinulose-toothed or 
-erosulate, 1% to 3U> in. long, the cauline ones few, much reduced and bract¬ 
like; heads 1 in. broad; involucres 2*4 to 3 lines high; ligules broad, much- 
exserted; achenes whitish, usually with 5 much-thickened corky ribs and 5 
small alternate ones, truncate with a small depressed area at summit, l1/^ to 
1% lines long.—Gravelly valleys or rocky slopes, 150 to 2500 ft.: n. side 
Colorado Desert; e. Mohave Desert; e. to Utah. Apr.-May. 

2. PHALACROSERIS Gray 

Glabrous perennial herbs with naked 1-headed scapes arising from a tuft 
of basal leaves on the root-crown. Involucre campanulate, of 12 to 16 lance¬ 
olate bracts, naked or with 1 or 2 small loose bracts at base. Flowers yellow, 
opening in sunshine. Receptacle naked. Achenes short-oblong, slightly in¬ 
curved. Pappus none. (Greek phalakros, bald-headed, and seris, the Hellenic 
name of some kind of cichoriaceous plant.) 

1. P. bolanderi Gray. Scapes 1 to several, slender, erect, % to 2 ft. high; 
leaves linear-lanceolate or oblong-oblanceolate, entire, slightly succulent, 
narrowed to a short or long petiole, the whole 3 to 13 in. long; heads % to 1 
in. broad; involucres 4 to 5 lines high; ligules well exserted; achenes ob¬ 
scurely quadrangular, truncate at both ends, 1% to 1% lines long.—Wet 
mountain meadows, 7000 to 8000 ft., Sierra Nevada: Westfalls Mdw., above 
Yosemite Valley; Sage Mdw., near Shuteye Mt., Madera Co.; Grant Park. 
Var. coronata Hall. Achenes with a short crown.—Mariposa Co.: Cathedral 
Peak; Peregoy Mdws.; upper Chilnualna Creek; s. to Fresno Co. 

3. LAPSANA L. 

Annual herbs. Leaves alternate. Flowers yellow, the heads on slender 
peduncles and disposed in a panicle. Involucre subcylindric, its bracts in one 
series, nearly equal, with a few minute outer ones at base. Receptacle naked. 
Achenes obovate-oblong, somewdiat flattened, narrowed below, rounded at 
apex, 20 to 30-nerved. Pappus none. (Greek lampsana, the Dioscoridean name 
of a crucifer.) 

1. L. communis L. Nipplewort. Stems erect, 1 or few from the base, 
simple below, paniculately branched above, 2 to 2% ft. high; herbage hir¬ 
sute- or pilose-pubescent below, glabrous above; leaves ovate, dentate, 1 to 
1% in. long, commonly with 1 or 2 pairs of supplementary leaflets below the 
main blade, the petioles 3 to 12 lines long; involucres pale green, glabrous 
and glaucous, 2 to 2% lines long, its bracts 7 to 9, linear-oblong; achenes IVz 
lines long.—Nat. from Eur.: Areata, Humboldt Co.; also in sw. Ore. (Chetco 

River). June. 

4. CICHORIUM L. 

Perennial herb, the leaves mostly basal, those of the stiff branching stem 
reduced and bract-like. Flowers blue, in sessile heads. Receptacle naked. 
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Bracts of the oblong involucres herbaceous, in 2 series, the outer 4 or 5, 
somewhat spreading, the inner about 8, erect. Achenes 5-angled, truncate, 
beakless. Pappus of 2 or 3 series of short blunt paleae. (Altered from the 
Arabic name.) 

1. C. Intybus L. Chicory. Stems erect from a deep taproot, 2 to 4 ft. high; 
herbage more or less hirsute; basal leaves spatulate to obovate or oblong, 
3 to 5 (or 10) in. long; cauline leaves lanceolate, more or less auriculate- 
clasping at base, runcinate-pinnatifid or toothed; heads in sessile clusters 
along the nearly naked branches; flowers blue, rarely white.—Garden plant 
from Eur., naturalized in low moist valleys: Eureka; Sacramento Valley; 
Napa Valley; Berkeley; Santa Clara Valley; San Diego. Also called Blue- 
weed. 

5. SCOLYMUS L. 

Erect glabrous thistle-like herb. Leaves alternate, rigid, coriaceous, sinuate- 
dentate or pinnatifid, decurrent, the lobes spinescent. Heads rather large, 
terminal and lateral, sessile. Flowers yellow. Bracts of the involucre in few 
rows, scarious-margined and spinescent-tipped, subtended by foliaceous 
bracts. Receptacle chaffy, the chaff more or less embracing the beakless 
achenes. Pappus a crown of scarious unequal paleae. (Old Greek name.) 

1. S. hispanicus L. Golden Thistle. Plants 1 to 1 y2 ft. high; leaves 2 to 
3 in. long.—Nat. from s. Eur.: Los Gatos. July. 

6. RHAGADIOLUS Tourn. 

Annual herbs with yellow flowers. Bracts of the involucre in a single 
series, narrow, incurved, enfolding the marginal achenes, stellately spread¬ 
ing in age, sparingly hispid. Receptacle naked. Achenes 5 to 10-ribbed, the 
ribs barbellate. Pappus of outer achenes a crown of denticulate or fimbriate 
paleae; pappus of inner achenes double, the inner set consisting of bristles 
paleaceous-dilated towards the base, the outer set consisting of short scales 
or none. (Etymology unknown to us.) 

1. R. hedypnois All. Stem commonly branched from the base, the branches 
diffuse or divaricately spreading, 5 to 13 in. long; basal leaves petioled and 
often lobed, the cauline leaves oblanceolate to linear, 1% to 5 in. long, 
shallowly pinnatifid to serrate or entire, sessile or the lower ones drawn 
down to a short petiole; flowering heads 3 to 4 lines broad, borne on mostly 
naked elongated peduncles; involucres 4 to 5 lines high; achenes cylindric, 
3 to 3Y2 lines long; pappus-paleae 1 line long, the bristles 2% lines long.— 
Nat. from Asia Minor: Penn Valley, Nevada Co.; Oroville foothills; Atwater; 
Hornitos; Los Angeles; San Diego. 

7. MICROSERIS Don 

Low annuals with basal leaves and naked scape-like one-headed peduncles. 
Herbage glabrous or only slightly puberulent. Leaves pinnatifid with mostly 
linear and often falcate lobes, or entire. Heads in anthesis narrowly oblong 
to ovoid or subglobose, nodding in the bud, mostly erect in fruit. Receptacle 
naked. Ligules short. Achenes slender-fusiform pr cylindric, ribbed, mostly 
truncate. Pappus-paleae 5, mostly short, abruptly or gradually passing into 
the scabrous awn. (Greek micros, small, and seris, lettuce.) 

Achenes fusiform, attenuate above the middle, the upper part not filled by the seed, 3 to 4% 
lines long.1. M. attenuata. 

Achenes attenuate toward base or even almost turbinate, wholly filled by the seed. 
Paleae very small or almost none.2. M. aphantocarpha. 
Paleae conspicuous. 

Awns shorter than paleae; heads at maturity turbinate. 
Paleae broadly ovate; achenes IV2 to 2 lines long.3. M. platycarpha. 
Paleae narrowly lanceolate; achenes 2 x/z to 3 lines long. . . .4. M. acuminata. 

Awns longer than paleae; heads at maturity hemispherical. 
Achenes contracted under the summit, 2 to 3 lines long.5. If. douglasii. 
Achenes not contracted under the summit, 1 Y2 to 2 lines long. 6. M. bigelovii. 

1. M. attenuata Greene. Scapes several to many, erect or at base decum¬ 
bent, 10 to 13 in. high, slightly enlarged at summit; leaves linear in outline, 
3 to 7 in. long, mostly pinnately toothed or parted into remote linear seg¬ 
ments 2 to 9 lines long, or denticulate; involucres 5 to 7 lines high; inner 
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bracts rather broadly linear-attenuate to lanceolate, the short outer basal 
ones calyculate; flowers purplish; achenes fusiform, narrowing above the 
middle and again enlarged at the truncate apex, 10-ribbed, dull brown, 3 to 
41/2 lines long, the upper half not filled by the seed; pappus yellowish white 
to fuscous, 4y<2 to 5% lines long; paleae oblong or ovate or lanceolate, Vi 
to Vs the length of the awn, externally either lightly or conspicuously 
villous; awns barbellate.—Valleys and foothills, 50 to 1500 ft.: Sacramento 
Valley and foothills west; s. to Alameda Co.; Orange Co. Apr.-May. Var. 
parvula Jepson n. comb. Very small, 2 to 2Vi in. high; pappus 3 lines high, 
the paleae soft villous-pubescent.—Contra Costa Co. (M. parvula Greene.) 

2. M. aphantocarpha Gray. Scapes decumbent at base or wholly erect, 8 
to 16 in. high; herbage glabrous or often mealy-puberulent; leaves suben¬ 
tire or pinnatifid, 3 to 7 in. long; expended fruiting heads 7 to 11 lines broad; 
involucres 3 to 5 lines high; inner bracts lanceolate to ovate, acuminate, the 
outer short, ovate; achenes slender, 1% to 2^4 lines long; pappus tawny, 
1% to 31/? lines long, the paleae much reduced or even obsolete, the bristles 
slender, fragile or deciduous. — Hillslopes, 500 to 1500 ft.: South Coast 
Ranges; Apr.-May. Var. tenella Gray. Pappus bristles commonly but 2 or 
3, with a manifestly ovate palea at base, or sometimes, none.—Napa Valley; 
lower Sacramento Valley; San Luis Obispo Co. Var. indivisa Jepson. Scapes 
strictly erect, Vi to 1% ft. high; leaves oblanceolate, entire or few-tootlied 
or pinnatifid, 2*4 to 10 in. long; outer row of achenes often silvery-silky; 
pappus 3 to 4 lines long, the paleae triangular.—Beds of former vernal pools, 
50 to 500 ft.: Solano Co.; Contra Costa Co.; San Mateo Co. Apr.-May. (M. 
indivisa Greene.) Var. mariposana Jepson n. var. Leaves pinnatifid into 
slender segments, these somewhat toothed; achenes slender-obconic, a little 
more than 1 line long; pappus about 2 lines long, the paleae deltoid.—Mari¬ 
posa Co. (Mariposa, J. W. Congdon, type). Var. £legans Jepson n. comb. 
Expanded fruiting heads 5 to 8 lines broad; achenes about 1 line long; paleae 
ovate-deltoid, Vi to Vs line long, the awn iy2 to 2 lines long, persistent.— 
Plains and valleys: Sierra Nevada foothills; Great Valley; South Coast 
Ranges; coastal S. Cal. Apr. (M. 
elegans Greene.) 

3. M. platycarpha Gray. Scapes 
several to many, slender, erect or de¬ 
cumbent at base, 3 to 15 in. high; 
leaves oblong to oblanceolate, entire 
to pinnatifid, petioled, 2 to 4 in. long; 
heads in fruit broadly turbinate; 
involucres 4 to 5% lines high; inner 
bracts elliptical to oblong, acute or 
obtusish, the outer very small; flow¬ 
ers purplish; achenes slenderly ob- 
conic, minutely but rather densely 
scabrous, ljo to 2 lines long; pappus 
21/o to 3 M> lines long, somewhat 
pubescent, the paleae broadly ovate 
to oblong-ovate, pale to dark smoky, 
with incurved crenate margins, ter¬ 
minating in an awn about % as long. 
—Flats on the mesas or sandy fields, 
20 to 500 ft.: Santa Catalina Isl.; w. 
San Diego Co.; s. to L. Cal. Apr. Var. 
parishii Hall. Achenes 1 V2 to 1% 
lines long; pappus pale, 3 to 4 lines 
long; paleae lanceolate.—San Pedro 
to San Diego. Very variable. (M. 
parishii Greene.) 

4. M. acuminata Greene. Scapes 

few, decumbent at base, 4 to 12 in. 913. Microseris douglasii Gray; a, habit x % ; 
high; leaves deeply pinnatifid into &, achene and pappus x 1 y2. 
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slender lobes, 3 to 4 in. long; heads narrowly oblong, in maturity turbinate, 
10 to 11 lines high; achenes slenderly fusiform, 3 lines long, the ribs scabrous; 
pappus 7 to 8 lines long; shining brown paleae narrowly lanceolate, gradually 
attenuate into an awn which is shorter than the paleae.—Valleys in the hills, 
200 to 1500 ft.: North Coast Ranges from Napa Co. to Humboldt and Tehama 
Cos.; Sierra Nevada foothills in Eldorado Co. Apr.-May. 

5. M. douglasii Gray. Fig. 913. Scapes 6 to 17 in. high; leaves oblance- 
olate, coarsely pinnately cleft or parted to nearly entire, 3% to 4^ in. long; 
heads broadly ovoid or in age hemispherical; involucres 5 to 6 lines high, 
the inner bracts ovate-attenuate to lanceolate, the outer very short, ovate; 
flowers purplish; achenes linear-turbinate, tapering to the base, somewhat 
contracted just below the summit, 10-ribbed, 2 to 3 lines long, the outer ones 
usually white-villous; pappus yellowish to fuscous; paleae ovate to orbicular, 
entire or erose, commonly imbricated or convolutely overlapping, silky- 
villous to glabrous, 1 to 2 lines long, tapering to a bristle 2 to 3 lines long.— 
Valleys, 50 to 3500 ft.: Great Valley; Coast Ranges; coastal S. Cal. Apr.-May. 

6. M. bigelovii Gray. Scapes erect or ascending, 6 to 15 in. high; leaves 
entire or pinnatifid; heads broadly ovate, x/> in. high; involucre disposed to 
be somewhat imbricated; achenes oblong-turbinate, l1/^ to 2 lines long, not 
contracted under the truncate summit, the outermost sometimes villous; 
pappus brownish or almost rusty, the paleae oblong- to ovate-lanceolate, 
commonly glabrous, varying in size, as long as or only C2 to V3 as long as the 
awn.—Sandy fields near the coast, 50 to 300 ft.: San Francisco and Alameda 
Cos. to Humboldt Co. Apr.-May. 

8. UROPAPPUS Nutt. 

Low annuals with basal leaves and naked one-headed scapes. Leaves pin¬ 
natifid with mostly subulate or acuminate lobes or entire. Scapes enlarged 
at summit. Heads oblong, erect; ligules short, the heads in anthesis small. 
Main bracts of the involucre about equal, but with shorter ones at base, all 
membranous. Receptacle naked. Achenes 10 to 12-ribbed. Pappus-paleae 5, 
elongated, tipped with a very short awn or bristle which proceeds from the 

cleft summit. (Greek oura, a tail, 
and pappos, pappus, on account of 
the bristle-like appendage to the 
imleae.) 

Pappus glistening white to tawny, soft, 
deciduous from the dark brown 
to black achenes. 

1. U. linearifolius. 
Pappus dull brown or sordid, of firm tex¬ 

ture, persistent on the light col¬ 
ored or brownish achenes. 

2. TJ. lindleyi. 

1. U. linearifolius Nutt. Fig. 914. 
Scapes often several from the base, 
erect, 6 to 20 in. high, in robust 
plants thickened or fistulous under 
the oblong head; leaves linear (3 
to 6 in. long and 1 to 2 lines wide), 
commonly with 2 or 3 to several 
pairs of more or less remote salient 
segments; expanded fruiting heads 
IY2 to 1% in. broad; bracts lance¬ 
olate, the longer ones equaling or 
exceeding the head in maturity, 2 
or 3 of the outer ones much shorter; 
achenes more or less serrulate- 
ribbed, attenuate above almost into 
a beak, dark brown to almost black, 
4 to 6 lines long; pappus silvery 
white to tawny, 5 to 7 lines long, 
the very delicate awn % to % the 
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length of the deeply notched linear paleae.—Open ground, hills and mesas, 
200 to 4500 ft.: Coast Ranges from Humboldt Co. to Monterey Co. and s. to 
coastal S. Cal.; Sierra Nevada foothills (infrequent); Mohave and Colorado 
deserts; s. to L. Cal., e. to Nev. and N. Mex. Apr.-May. (Microseris lineari- 
folia Gray.) 

2. U. lindleyi Nutt. Scapes few to many, stout, 10 to 20 in. high, scarcely 
thickened under the head; leaves as in U. linearifolius but rather broader; 
longer bracts of involucre shorter than the head in maturity, lanceolate to 
oblong-attenuate, the outer short ones more numerous than in U. lineari¬ 
folius; achenes brownish, 4% to 5 lines long, slightly narrowed toward the 
summit; pappus dull brown or sordid, 6 to 7 lines long, the awn from a 
shallow notch and very little shorter than the paleae.—Open hills and valley 
fields, 200 to 1500 ft.: Napa Co. to Marin Co.; South Coast Ranges; Sierra 
Nevada foothills (infrequent); coastal S. Cal.; Mohave Desert; w. Colorado 
Desert; s. to L. Cal. Mar.-Apr. (Microseris lindleyi Gray.) Yar. clevelAndii 

Jepson. Herbage scurfy-puberulent; achenes not at all attenuate; awn less than 
half as long as the paleae.—Sierra Nevada foothills (infrequent); San Joaquin 
Valley and s. to San Diego Co. (U. clevelanclii Greene.) Yar. leucocarpus 

Jepson n. comb. Achenes slender-attenuate toward summit, the seed not 
filling the narrow part; palea and awn each about 2% to 3 lines long.— 
Santa Cruz Mts. from San Mateo Co. to Santa Clara Co. (U. leucocarpus 
Greene.) 

9. SCORZONELLA Nutt. 

Perennial herbs, the leaves basal or sub-basal, the stems branching a little 
above the base and bearing long naked one-headed peduncles. Root fusiform. 
Leaves pinnatifid with linear and mostly salient lobes, or entire. Heads 
ovoid-cylindric to hemispherical, nodding in the bud, showy, the flowers 
yellow and ligules elongated. Bracts of the involucre mostly tliin-herbaceous, 
imbricate in several series. Receptacle naked. Achenes cylindric or slightly 
tapering downward, ribbed and often obscurely angled. Paleae 5 to 20, firm, 
tipped with a rather long often subplumose or barbellate awn. (So named 
because of the general aspect of Scorzonera.) 
Pappus-bristles plumose to sub-plumose. 

Inner bracts of involucre linear-lanceolate; tips of outer bracts erect; pappus white; 
paleae 15 to 20.1. S. nutans. 

Inner bracts of involucre linear-oblong; acuminate tips of outer bracts tending to coil 
backward; pappus yellowish or sordid; paleae 5 to 10.2. S. sylvatica. 

Pappus-bristles barbellate or naked. 
Paleae 5 to 10; leaves not und\ilate. 

Awns about 4 times as long as paleae; pappus sordid or brownish. 
Involucre 11 to 14 lines high, the outer bracts broadly ovate, abruptly acumi¬ 

nate .3. S. procera. 
Involucre 8 lines high, the outer bracts lanceolate, gradually acuminate. 

4. y. paludosa. 
Awns 7 or 8 times as long as paleae; pappus white.5. *S', laciniata. 

Paleae about 20; pappus bright white; leaves more or less undulate. .6. S. troximoides. 

1. S. nutans Geyer. Stems 1 to several from the scaly crown of solitary 
or fascicled fusiform roots, erect, or erect from a somewhat decumbent base, 
slender, 4 to 18 in. high; leaves narrowly linear-lanceolate to spatulate- 
obovate or oblanceolate, 4 to 10 in. long, entire, or toothed or cleft into 
salient lobes, the lobes narrowly lanceolate to filiform, VL to l1/^ in. long; 
upper leaves few, smaller; peduncles long, slender, naked, 3 to 8 in. long; 
heads % to 1 in. broad; involucres 6 to 7 lines high, in maturity equaling or 
exceeding the pappus; inner bracts linear-lanceolate, the outer ones lance¬ 
olate, short; achenes fusiform, 21/> to 3 lines long; pappus soft, white, 3 
lines long, the 15 to 20 paleae narrowly oblong, % line long, white, tipped 
by a plumose bristle.—Open pine slopes, 4000 to 8000 ft.: Sierra Nevada 
from Tulare Co. to Modoc Co.; Humboldt Co. to Siskiyou Co.; n. to B. C., 
e. to Col. July. Yar. laciniata Jepson n. comb. Leaves linear to almost 
filiform and entire, or pinnatifid into narrow segments; pappus-paleae % line 
long.—Montane, 4000 to 8500 ft.: Sierra Nevada from Kings River to Sierra 
Co.; Humboldt Co. to Siskiyou Co. (Microseris major var. laciniata Gray.) 

2. S. sylvatica Benth. Stems 1 or several, simple or sparingly branched 
near the base, 1 to 2 ft. high, arising from a tuft of leaves and old leaf bases 
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on the root-crown; herbage densely mealy-puberulent to glabrous; leaves 
mostly basal, erect, linear-lanceolate to broadly lanceolate or oblong, lacin- 
iate-pinnatifid, rarely entire, undulate, narrowed to a margined base or 
petiole, the whole 2 to 9 in. long; heads l1/? to 2 in. broad; bracts of the 
involucre in 2 or 3 series, the inner linear-oblong, acuminate, 8 to 10 lines 
high, the outer ovate to lanceolate, shorter, the narrowly acuminate tip 
tending to coil backward; ligules light yellow with a pinkish median line; 
achenes linear, about 10-ribbed, 3 to 5 lines long; pappus sordid or brownish, 
6 to 7 lines long; paleae about 7 (5 to 10), linear-attenuate, 2% to 3J£ lines 
long, truncate or slightly cleft at apex, or sometimes obtuse, the awn sub- 
plumose, about 3% lines long.—Open liillslopes or plains, 100 to 5000 ft.: 
Sacramento Valley; Sierra Nevada; Tehachapi Mts.; mts. on w. side Mohave 
Desert. (Microseris sylvatica Gray. M. parryi Gray. M. montana Greene.) 
Var. stillmanii Jepson n. comb. Bristles not plumose, merely barbellate; 
achenes obscurely ribbed.—San Francisco; Pt. Reyes. (Microseris sylvatica 
var. stillmanii Gray.) 

3. S. procera Greene. Stems 1 or few, robust, 2 to 3J4 ft. high, leafy, 
branched from above the base, the branches long, erect, and naked; herbage 
glabrous or more or less mealy-puberulent; leaves oblong-lanceolate to ob- 
lanceolate, entire, toothed or somewhat laciniate, % to 1J4 ft. long, 1 to 2 
in. wide, the upper cauline ones smaller, all acuminate and tipped with a 
short rigid point; heads 1% to 2% in. broad; involucres 11 to 14 lines high, 
as broad or broader; outer bracts roundish-ovate and abruptly short-pointed, 
the inner ovate to lanceolate, long attenuate; achenes 2 to 2% lines long; 
pappus sordid, 5 to 6 lines long; paleae ovate, 1 to 1% lines long; awn 
minutely barbellulate.—Valley floors or low hills, 300 to 1500 ft.: North 
Coast Ranges from Napa and Sonoma Cos. to Mendocino Co.; n. to Ore. 
Apr.-June. (S. maxima Bioletti.) Var. pratensis Jepson n. comb. Leaves 
acuminate, entire (sometimes slightly toothed); achenes 2 lines long; pappus 
white, 4 lines long, the paleae oblong, J2 line long.—Grassy valley meadowTs, 
3000 to 4000 ft.: Siskiyou Co. to Lassen Co. (S. pratensis Greene.) 

4. S. paludosa Greene. Stems several from the base, slender, 16 in. high 
or more; leaves 1/> to 1 ft. long, subentire to laciniate-parted into long linear 
lobes; heads 50 to 75-flowered; involucres 8 lines high, the bracts with a 
lanceolate base, tapering into a long slender acumination; achene 2 to 3 lines 
long; pappus brownish, the lanceolate paleae little more than 1, the bar¬ 
bellulate awn 4 to 5 lines long.—Low moist ground: Marin Co. Var. integri- 

folia Jepson n. var. Leaves linear-lanceolate, 3 to 6 in. long.—Monterey 
Co. (Pacific Grove, Heller 6732, type). 

5. S. laciniata Nutt. Stems slender, several from base, branching, 1 y2 to 
2 ft. high; herbage minutely scurfy-puberulent or glabrous; leaves elongate, 
1 J2 to 10 in. long, pinnately parted into long linear-attenuate segments J4 
to 1% in. long; heads 1 to 1% in. broad; involucres 7 to 12 lines high, the 
outer bracts round-ovate to lanceolate, abruptly acuminate, the inner ones 
linear-lanceolate, attenuate; achenes 2 lines long; pappus white, 3 Jo lines 
long, the paleae ovate-lanceolate, less than J4 line long.—Wooded hillsides, 
800 to 3500 ft.: Humboldt Co. to Siskiyou Co.; n. to Wash. July. Var. 
bolanderi Jepson ii. comb. Herbage glabrous; leaves lanceolate to oblance- 
olate, entire or with a few salient linear lobes, 4 to 6% in. long, or the 
upper cauline smaller; achenes 2 lines long; pappus white, 31/} to 4 lines long, 
the ovate palea about J£ line long.—Mendocino Co. to Humboldt Co.; Siskiyou 
Co.; Lassen Co. (Calais bolanderi Gray. S. arguta Drew.) 

6. S. troximoides Jepson n. comb. Stems few from the scaly crown of a 
thick root, 6 to 8 in. high; herbage glabrous; leaves all basal, linear to 
lanceolate, attenuate, undulate, 2 to 5 in. long; heads 1% in. broad; in¬ 
volucres 8 to 9 lines long, surpassed by the pappus at maturity; bracts linear- 
lanceolate, the outer more than half as long as the inner, all with a longitu¬ 
dinal black or dark midnerve; achenes fusiform, 3% to 4 lines long; pappus 
shining white, 5Jo lines long; paleae 2J& to 3 lines long, narrowly linear, 
tapering into a short awn.—Lassen Co.; n. to Wash, and Mont. (Microseris 
troximoides Gray.) 
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Scorzonera L. Ours perennial herbs with edible carrot-like roots. Heads 
borne on very long peduncles. Flowers yellow. Bracts imbricated in several 
series, the outer ovate, the inner lanceolate, all acuminate. Receptacle naked. 
Achenes many-ribbed, beakless. Pappus-bristles in several series, unequal, 
serrulate or more or less soft-hairy, some often longer and naked at the apex. 
S. hispanica L. Viper’s Grass. Plants 2 to 3 ft. high; herbage glabrous and 
glaucous; leaves oblong, serrulate, tapering to a petiole at base, 1 y2 ft. long 
or less; heads in anthesis 2 in. in diameter, nodding in the bud.—Garden 
plant, native of Eur., adventive in low valleys: upper Napa Valley; Knights 
Valley; Ukiah Valley. 

10. PICRIS L. 

Coarse rough-bristly biennial with leafy stems. Heads short-peduncled, 
terminal or along the branches. Flowers yellow. Receptacle naked. Outer 
bracts of involucre loose and spreading, ovate, bristly-margined and spines- 
cent at tip; inner bracts erect, linear-lanceolate. Achene somewhat flat¬ 
tened, transversely rugose, ours with a long and slender beak and bearing a 
pappus of densely plumose bristles. (Greek pikros, bitter.) 

1. P. echioides L. Bristly Ox-tongue. Stem branching, 1 to 3 ft. high, 
hispid with barbed hairs; leaves narrowly oblong or the lower oblanceolate, 
sessile, rough-hispid, 1 or 2 to 8 in. long; bracts of the outer involucre 5, 
subcordate at base; inner bracts long-acuminate, bearing just below the tip 
a spinose-pinnatifid bristle or appendage; achenes oblong, orange-color, 1% 
lines long, rather abruptly passing into a beak as long or longer; pappus 
copious, white, 3% lines long.—Nat. from Eur., a summer weed widely estab¬ 
lished in open fields and waste grounds: San Bernardino Valley; Los Gatos; 
Berkeley; Creston, Solano Co.; Cape Mendocino. 

11. TRAGOPOGON L. 

Stout glabrous biennial or perennial herbs, somewhat succulent. Leaves 
grass-like, entire, clasping. Heads large, long-peduncled, opening in the early 
morning, usually closed by midday. Flowers in ours purple. Involucre nar¬ 
rowly campanulate. Involucral bracts in 1 series, nearly equal, lanceolate, 
acuminate, united at the very base. Receptacle naked. Achenes muricate, 5 
to 10-ribbed, long-beaked or the outermost beakless. Pappus ample, its 
bristles long-plumose. (Greek tragos, a goat, and pogon, a beard.) 

1. T. porrifolius L. Salsify. Stems from a stout taproot, very leafy at 
base, 2 to 4 ft. high; leaves linear-lanceolate, long-acuminate, 1 ft. long or 
more; peduncle thickened and hollow below the head; heads in fruit 2 to 2% 
in. high; flowers deep purple; achenes cylindric, % in. long, the beak nearly 
twice as long; pappus brownish, % in. long.—Nat. from Eur.: Yreka; Ft. 
Bidwell; Honey Lake Valley; Berkeley; Ross Valley; Ballona, Los An¬ 
geles Co. 

12. RAFINESQUIA Nutt. 

Stout leafy glabrous branching annuals. Leaves toothed or pinnatifid. 
Inflorescence more or less corymbosely branching. Heads 15 to 30-flowered. 
Involucre in anthesis conical-cylindraceous. Flowers white, the ligules un¬ 
equal. Receptacle naked. Achenes with a few obscure ribs, tapering into a 
slender beak, excavated at the insertion, but without callous thickening. 
Pappus-bristles capillary, 10 to 15, long-plumose from the base to near the 
tip. (C. S. Rafinesque, 1783-1840, American naturalist, celebrated for his 
genius and eccentricity.) 

Body of achene 2 to 2% lines long, about as long as the slender beak; plume of pappus not 
matted; involucre 7 to 9 lines high.1. R. californica. 

Body of achene 4 to 5 lines long, about twice as long as the thickish beak; plume of pappus 
matted; involucre 10 to 13 lines high.2. R. neomexicana. 

1. R. californica Nutt. Stem erect, robust, sometimes almost fistulous 
below, branching above, 1% to 5y2 ft. high; leaves oblong to round-ovate in 
outline, 1 to 6 in. long, pinnately cleft or parted into narrow toothed seg¬ 
ments to merely denticulate or almost entire, sessile and auriculate-clasping 
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or the lowermost narrowed to a winged petiole, those of the inflorescence 
many, reduced to herbaceous bracts; heads in anthesis % to 1% in. broad; 
involucres subcylindric, 6 to 9 lines high, the main bracts 11 to 15, linear or 
lanceolate-acuminate, and writh some loose subulate ones at base; achenes 
pubescent to glabrate, tuberculate, 2 to 2% lines long, tapering into a fili¬ 
form beak of about equal length; pappus white or brownish tinged, 3 to 4 
lines long.—Shady or moist places in the hill country, 500 to 2000 ft.: Coast 
Ranges from Humboldt Co. s.; s. Sierra Nevada in Kern Co.; coastal S. 
Cal.; Mohave and Colorado deserts. Apr. 

2. R. neomexicana Gray. Stem widely branching or sometimes simple and 
erect, ^ to 2 ft. high; herbage at first glaucous; lower leaves narrowly to 
broadly oblong in outline, % to in. long, pinnately and often saliently 
or runcinately lobed to merely toothed, the uppermost reduced to minute 
usually spinulose bracts, all but the lowest with auriculate-clasping base; 
heads 1 to 1)4 in. broad; involucres subcylindric, 10 to 13 lines high, the 
main bracts 8 to 10, linear-lanceolate, with some loose subulate ones at base; 
ligules pure white, veined on the back with brown-purple; achenes obscurely 
tuberculate, often mottled, 4 to 5 lines long, tapering into a thickish beak 
nearly % as long; pappus wThite, 5 to 6 lines long, the plume somewhat matted. 
—Desert mesas, common among bushes, 500 to 2000 ft.: Inyo Co.; Mohave 
and Colorado deserts; e. to Ariz., s. to Mex. Apr.-May. 

13. HYPOCHOERIS L. 

Herbs. Stems naked, bearing a solitary head or a somewhat corymbose 
cluster of long-peduncled heads. Flowers yellow. Leaves in a basal cluster 
or rosette, toothed or pinnatifid. Involucre campanulate or cylindrical, its 
bracts rather few, lanceolate, imbricated, appressed, the outer ones succes¬ 
sively shorter. Bracts of the receptacle scarious, thin and narrow. Achenes 
glabrous, upwardly scabrous, the body 10-ribbed, narrowly oblong or fusi¬ 
form, all tapering upward into a slender beak, or the outermost truncate. 
Pappus of plumose bristles, some of the outer often shorter and naked. 
(Greek name used by Theophrastus for some cichoriaceous plant.) 

Annual; heads 2 to 3 lines broad; outermost achenes beakless, truncate at summit. 
1. H. glabra. 

Perennial; heads 1 to 1% in. broad; achenes all beaked.2. H. radicata. 

1. H. glabra L. Smooth Cat’s-ear. Glabrous annual; stems few to sev¬ 
eral, erect, simple or mostly corymbosely branched, 4 to 16 in. high; leaves 
spatulate-oblong, denticulate or broadly toothed to sinuately pinnatifid, % 
to 5 in. long; heads campanulate; involucres 6 to 8 lines long, the ligules 
scarcely exceeding them; achenes dark brown, the outermost truncate at 
summit, 1% lines long, the others prolonged into a slender beak as long as 
the body of the achene; pappus 4% lines long, yellowish or brownish tinged. 
—Nat. weed from Eur., in cultivated fields and pasture lands, valleys and 
foothills along the coast, foothills of the interior, almost throughout cis- 
montane Cal. 

2. H. radicata L. Hairy Cat’s-ear. Stems several, often thickening up¬ 
ward, 1 to 2 ft. high, from a fleshy perennial root; leaves spatulate, hispid 
with spreading hairs, merely dentate, or pinnatifid below the large terminal 
lobe into oblong obtuse lobes, 21/4 to 5)4 in. long; rays longer than the 
involucre, which is disposed to twist slightly after anthesis; achenes brown, 
the body 1% lines long, the beak as long or longer.—Nat. weed from Eur., 
valleys and hill slopes near the sea, abundant from Humboldt Co. to Mon¬ 
terey Co. 

14. STEPHANOMERIA Nutt. 

Usually tall and rather slender annual or perennial herbs, paniculately 
branching above. Leaves runcinate or entire, often reduced above to her¬ 
baceous bracts. Heads small, 3 to 20-flowered. Flow'ers pink or flesh-color, 
open in the early morning, the ligules all equal. Involucre cylindrical or 
rarely campanulate, its inner bracts linear and equal, with some short usually 
calyculate outer ones. Receptacle naked. Achenes oblong, short-linear or 
clavate, strongly angled, glabrous, often rugose, truncate at both ends, the 
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broad base hollowed at the insertion. Pappus-bristles white or brownish, 
plumose. (Greek stephane, a wreath, and meros, a division, perhaps referring 
to the virgate branches.) 

Receptacle deeply pitted, fimbrillate or scaly; involucre imbricated; root perennial; young 
herbage woolly; achenes not tuberculate nor rugose.1. S. cichoriacea. 

Receptacle naked; involucre not imbricated but calyculate at base with small or minute 
bracts, rarely 1 or 2 intermediate bracts; herbage commonly glabrous. 

Perennials; achenes not tuberculate nor rugose. 
Stems from slender creeping rootstocks, very leafy; leaves mostly linear, thin, 

entire or writh a few salient teeth, few if any of the leaves bract-like. . . . 
2. S. lactucina. 

Stems from the crown of a deep-seated taproot; leaves of the branchlets com¬ 
monly small or minute and bract-like. 

Leaves callus-margined; stem leafy, the leaves oblong, thick, runcinate- 
pinnatifid .3. S.parryi. 

Leaves not callus-margined; stems moderately or sparsely leafy. 
Leaves mostly filiform and entire; branches flexuous, ascending. 

4. S. tenuifolia. 
Leaves linear-subulate, mostly runcinate, those of the branchlets reduced 

and scale-like; branches mostly rigid and conspicuously divari¬ 
cate (except in var. myrioclada).5. S. runcinata. 

Annuals or biennials; achenes usually tuberculate or rugose. 
Pappus plumose almost throughout, the base scarcely thickened; herbage glabrous 

or nearly so.6. S.virgata. 
Pappus plumose only above, the naked base thickened or paleaceous, often toothed 

or giving off short secondary bristles; branchlets more or less glandular- 
pubescent .7. S. exigua. 

1. S. cichoriacea Gray. Stems erect, simple or virgately branched, iy2 to 
5 ft. high, few or several from a large woody perennial root; herbage silvery 
with a close thin tomentum, becoming glabrate; leaves oblong to oblong-lance¬ 
olate or lanceolate, acute, remotely and saliently toothed to entire, sessile, iy2 to 
8 in. long; heads large for the genus (8 to 10 lines broad), sessile and racemose 
along the elongated branches, rarely on short peduncles; involucres 6 to 7 
lines high, the inner bracts linear, the outer lanceolate, shorter, imbricated; 
receptacle pitted, the pits bordered with short narrow thin scales; achenes 
smooth, 5 to 8-nerved, 2% to 3 lines long; pappus sordid or fuscous, 3y> lines 
long, the 12 to 22 bristles plumose throughout.—Eocky places in canons, 1000 
to 5000 ft.: Santa Ana, San Gabriel, San Bernardino mountains and n. to 
Tejon Pass; Santa Barbara Isis. Aug. 

2. S. lactucina Gray. Stem erect, leafy, 3 to 15 in. high, arising from a 
slender creeping rootstock, freely branched at or near the base, the branches 
slender, spreading or divaricate, or sometimes the stem strictly erect with 
ascending branches at the middle or above; leaves linear, or a few linear- 
spatulate, entire, or with a few salient teeth, 1 to 4*4 in. long; heads about 
8-flowered, terminal on the mostly naked corymbose branchlets or peduncles, 
or sometimes racemosely arranged; involucres 5 to 6 lines high, the main 
bracts linear-attenuate, the outer short, lanceolate; ligules pink, well ex- 
serted; achenes somewhat angled, smooth, 2y2 to 3 lines long; pappus white, 
4 lines long, of about 20 or 21 bristles plumose nearly to the base, the bases 
thickened or more or less united.—Montane ridges, flats or plateaus, often 
in open pine forest, 4000 to 7000 ft.: Mariposa Co. to Siskiyou and Modoc 
Cos. July-Aug. 

3. S. parryi Gray. Stems several from a perennial root, erect or spreading, 
ing, often much branched, 5 to 8 in. (or to 2 ft.) high; herbage glabrous, 
glaucescent; leaves oblong, thickish, runcinate-pinnatifid, callous-margined, 
1 to 2 in. long; leaves of the branchlets minute, ovate to orbicular, entire 
or somewhat spinulose-lobed; heads terminal on the branchlets; involucres 
5 to 6 lines high, the inner bracts linear, the outer ones very short; corollas 
white; achenes smooth with slender ribs; pappus sordid, 4 to 4y2 lines long, 
often united in 2s or 3s at base, the lower % naked.—Mesas or arid slopes 
of ranges bordering or in the deserts, 3000 to 5000 ft.: n. Colorado Desert; 
Mohave Desert; Inyo Co.; e. to Utah and Ariz. May-June. 

4. S. tenuifolia (Torr.) Hall. Stems few or several from a woody root- 
crown, erect, with numerous ascending slender branches, 8 to 15 in. high; 
herbage usually light green, glabrous; leaves filiform, y2 to 1 y2 in. long, 
entire, or the basal somewhat toothed; heads terminal on the branchlets; in- 
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volucres 4 to 5 lines high, about 5-flowered, its main bracts about 5; achenes 
about 10-striate; pappus bristles about 15 to 23, white or sordid, plumose 
throughout.—Montane slopes, 4000 to 7000 ft.: e. side or easterly parts of 
the Sierra Nevada from Tulare and Inyo Cos. northward; w. slope Sierra 
Nevada, infrequent (Huntington Lake; Indian Valley, Plumas Co.); n. to 
eastern Ore., Ida. and Mont. July-Aug. (S. minor Nutt.) 

5. S. runcinata Nutt. Stems slender, woody below, much branched, the 
nearly leafless and slender branches divaricate or slightly ascending, forming 
rounded bushy plants 1 to 2 ft high, with deep-seated perennial roots; 
herbage pale, glaucescent, glabrous; leaves linear, subulate, entire, or runci- 
nately pinnatifid or toothed, % to 1% in. long, or the upper leaves minute 
and scale-like; branchlets a little curved at apex, bearing a single terminal 
head; involucres 3 to 4 lines high, the 5 inner bracts linear, obtuse, the outer¬ 
most calyculate; achenes 5-angled, 1% to 2 lines long; pappus brownish- 
tinged, plumose to near the somewhat thickened base, or the lower % or % 
glabrous, 2 to 2y2 lines long.—Desert flats and mesas, 500 to 2500 ft.: Colo¬ 
rado and Mohave deserts; Inyo Co.; e. to N. Mex., s. to L. Cal. May-June. 
Var. myrioclada Jepson n. comb. Branches very slender, ascending; heads 
often only 3 or 4-flowered; bracts of the involucre sometimes only 3 or 4.— 
San Gabriel Mts.; Mohave Desert; e. to Nev. (S. myrioclada Eat.) Var. 
parIshii Jepson n. var. Herbage covered with a grayish hispidulous tomen- 
tum; pappus-bristles plumose to the thickened or somewhat united bases.— 
Sw. Mohave Desert (Victorville, Parish 10,615, type). 

6. S. virgata Benth. Stem erect, virgate or with virgate branches, 1 to 4 
ft. high; herbage glabrous or somewhat puberulent; inflorescence lion- 
glandular, sometimes glandular; leaves oblong or spatulate, often sinuate or 
pinnatifid, 1% to 6 in. long, the upper cauline ones linear, entire; heads 4 to 
8 (or to 22)-flowered, subsessile along the naked virgate branches; involucres 
3 lines high; flowers pink; achenes subclavate or oblong, 5-angled, irregu¬ 
larly rugose-tuberculate between the angles, 1% to 2 lines long; pappus clear 
white or faintly brownish-tinged, plumose almost throughout, 2 to 2% lines 
long, often deciduous.—Dry hills and valleys, 200 to 6000 ft.: throughout 
cismontane Cal.; e. to Utah, n. to Ore. Sept.-Oct. (Ptiloria pleurocarpa 
Greene.) 

S. tomentosa Greene. Herbage white-tomentose when young. — Santa 
Cruz Isl. 

7. S. exigua Nutt. Stems stout, much branched at or near base, the 
branches ascending or spreading, % to 4 ft. high; branchlets with very short 
scattered gland-tipped hairs, commonly glabrous below; lower leaves nar¬ 
rowly oblong or lanceolate, remotely lobed, auriculate-clasping, 1 to 2 in. 
long, the upper small and bract-like, rather numerous on the branchlets and 
peduncles; heads numerous, few-flowered; involucres 2y2 to 3% lines high, 
the ligules much exserted; main bracts about 5, linear-attenuate, the outer 
ones short, ovate; achenes 5-angled, each of the 5 sides (between the angles) 
bearing 2 rows of tubercles, each row separated from its companion row 
by a very narrow channel, about 1 line long; pappus white, the 5 to 18 
bristles plumose only on upper % or %, iy2 lines long; bases of bristles 
short-setulose on each side, the setae persistent after the bristles have fallen. 
—Valley flats and low hills, 1000 to 3000 ft.: coastal S. Cal.; Mohave Desert; 
n. along e. side Sierra Nevada and far ne. to Wyo.; e. to Tex. Var. 
pentacha^ta Hall. Herbage glabrous, not glandular; pappus-bristles re¬ 
duced to 5 (or 7), plumose only on upper half.—More or less with the species. 
(S. pentachaeta Eat.) Var. coronaria Jepson n. comb. Peduncles usually 
shorter (as in S. virgata); herbage less glandular or sometimes not at all so; 
pappus-bristles deciduous above the paleaceous base, leaving a crown of 
setose scales.—Coast Ranges; coastal S. Cal.; s. Sierra Nevada; Inyo Co. 
(S. coronaria Greene.) 

15. ANISOCOMA Gray 

Low annual with few to many naked scapes, each bearing a single head 
and arising from a basal rosette of leaves. Involucre cylindric, the inner 
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bracts linear, acute, the outer successively oblong, short-oval or orbicular, 
obtuse, all white-scarious with a broad green midrib. Bracts of the receptacle 
linear, scarious, persistent. Aclienes linear-turbinate, 10 to 15-nerved, trun¬ 
cate, crowned with a narrow entire border, villous. Pappus bright silky 
wdiite, consisting of 8 to 12 long-plumose bristles; bristles of 2 lengths, dis¬ 
posed in one circle, but the short ones set on one side the flower, the long 
ones on the other. (Greek anisos, unequal, and kome, tuft of hair, the two 
sets of pappus bristles unlike.) 

1. A. acaulis Gray. Scapes stout, 2 to 10 in. high; leaves oblong, pin- 
nately toothed or parted into toothed segments (the margins commonly with 
tufts of wool), 1 to 2 (or 3) in. long; heads % to 1Vl in. broad; involucres 
cylindric-campanulate, % to 1% in. high; bracts often spotted with dark 
dots; ligules yellow, often pinkish tinged; bracts of receptacle 5 lines long; 
achenes 2 lines long; pappus 11 lines long, the bristles on inner side of the 
achene commonly 4 or 5, shorter than the outer ones; outer bristles com¬ 
monly 5 or 6, geniculate towards the. base.—Arid mountain slopes or sandy 
washes, 4000 to 7800 ft.: San Jacinto Mts.; Mohave Desert; Mt. Pinos; 
Teliachapi Mts.; Argus Mts. Apr.-June. 

16. LACTUCA L. Lettuce 

Tall leafy-stemmed annuals or biennials with panicled heads of yellow or 
purple flowers. Leaves alternate. Involucre cylindrical or in fruit conical, its 
bracts imbricated in 2 or more series of unequal lengths. Receptacle naked. 
Achenes obcompressed, that is, flattened parallel to the bracts, ribbed on 
each side, contracted into a beak, which bears at its dilated summit a 
copious very soft and white capillary pappus, the hairs of which fall sepa¬ 
rately. (Ancient Latin, from lac, milk, referring to the milky juice.) 

Annual or biennial; achenes margined, abruptly beaked, the beak about as long as the 
body or a little longer; flowers yellow. 

Achenes several-nerved; leaves mostly clasping by a broa'd sagittate base. 
1. L. scariola. 

Achenes 1-nerved on each face (sometimes with obscure nerves near the margin). 
Leaves narrow at base, sessile or narrowly sagittate-clasping, the midrib not 

prickly; pappus 2% to 3 lines long.2. L. canadensis. 
Leaves with broad sagittate-clasping base, the midrib more or less prickly below; 

pappus 3 V2 to 4t£ lines long.3. L.ludoviciana. 
Perennial; achenes marginless, tapering to a very short beak about as long as the breadth 

of the body; flowers purple.4. L. pulchella. 

1. L. scariola L. Prickly Lettuce. Stem erect, simple, paniculately 
branched above, glabrous throughout, or hirsute or prickly below, 2 to 5 ft. 
high; leaves oblong or oblong-lanceolate, spinose-denticulate, pinnatifid, 
sessile or sagittate-clasping, 1 V2 to 7 in. long, with a row of soft prickles 
on the lower side of the midrib; heads numerous in an open panicle, 9 to 
14-flowTered; involucres cylindrical, 5 to 6 lines long, the outer bracts about 
Vz as long as the inner; ligules cream-yellow; achenes narrowly obovate, 
several-nerved, dark olive green, pubescent above, 1% to 2 lines long, the 
nerves minutely roughened; beak filiform, about as long or a little longer 
than the body; pappus white, 2 to 21/o lines long.—Nat. from Eur., a weed in 
waste places and fields throughout the valleys of Cal. Yar. integrata Gren. 
& Godr. Leaves oblong-oblanceolate, merely spinose-denticulate, 2 to 6 in. 
long; flowers yellow (or purplish).—Nat. from Eur.: Santa Clara, Alameda, 
Humboldt and Siskiyou Cos. 

2. L. canadensis L. Trumpet Pireweed. Stem simple, erect, leafy, 3 to 4 
ft. high; herbage glabrous; leaves 2 to 9 in. long, pinnately parted into 
salient oblong segments, 1 to IV2 in. long; panicle ample or elongate; in¬ 
volucres 4 to 5 lines high; flowers pale yellow; achenes oblong-ovate, blackish, 
transversely striulate, 1-nerved on each face, 1% to 1% lines long, the beak 
about Vs as long; pappus 2% to 3 lines long.—Introduced from the e. TJ. S.: 
Sisson; Fall River Lake, Shasta Co.; Sierra Valley. 

3. L. ludoviciana DC. Stem stout, simple, erect, leafy, 3 to 4% ft. high; 
herbage glabrous, the midrib of leaves more or less prickly below 011 the 
under side; leaves 21/o to 4 in. long, mostly broadly oblong, irregularly den¬ 
tate or sinuately pinnatifid into broad denticulate segments, the terminal 
segment largest; panicle ample; involucres 6 to 8 lines high; flowers yellow; 
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achenes oblong-ovate, margined, 1-nerved on each side, transversely striulate, 
dark brown or somewhat mottled, iy2 to 2 lines long, narrowing abruptly 
into a slender beak nearly as long; pappus 3y2 to 4x/2 lines long.—Introduced 
from e. U. S.: Fall River Lake, Shasta Co. 

4. L. pulchella DC. Stem simple, erect, very leafy, 1% to 3 ft. high, 
ending above in a few to many-flowered panicle; herbage glabrous, glau- 
cescent; leaves linear to linear-lanceolate or oblong-lanceolate, entire to 
runcinate-dentate or pinnatifid, sessile or with a winged petiole, 2 to 6 in. 
long; branches of the panicle with small scaly bracts; involucres 5 to 7 lines 
high; flowers blue or purple, the ligules well exserted; achenes oblong with a 
very short beak, iy2 lines long; pappus 4 lines long.—Montane valleys of 
the Sierra Nevada, 3400 to 6000 ft., mostly on the east side, from Mono Co. 
to Modoc Co.: Mono Lake; Hetch-Hetchy; Modoc lava beds; Ft. Bidwell; 
e. to Nev. and Mich., n. to B. C. June-July. 

17, SONCHUS L. Sow-thistle 

Leafy-stemmed coarse annual or perennial weeds, smooth and glaucous, or 
the peduncles and upper parts of the stem glandular-hispid. Heads eorymbed 
or umbellate, swollen at base or jug-shaped. Involucral bracts thin, the inner 
linear-attenuate, with many shorter ones at base, these usually becoming 
callous-thickened. Receptacle naked. Achenes obcompressed, ribbed or 
striate, not beaked. Pappus copious, of cottony-white exceedingly soft and 
fine hairs, mainly falling together. (Greek name of the sow-thistle.) 

Leaves when sessile usually sagittate-clasping; peduncles glabrous or sometimes with a few 
gland-tipped hairs; achenes transversely rugose; annual. 

Achenes longitudinally ribbed; leaves lyrately or runcinately pinnatifid, the terminal 
segment large and triangular.1. S. oleraceus. 

Achenes longitudinally striate; leaves pinnately parted into linear or lanceolate lobes 
or merely denticulate .2. S. tenerrimus. 

Leaves when sessile usually * auriculate-clasping; peduncles hispid with short spreading 
gland-tipped hairs or entirely glabrous. 

Annual; achenes flat, oblong-obovate, with 3 longitudinal ribs on each side, the inter¬ 
vals smooth or nearly so.3. S.asper. 

Perennial; achenes oblong with 5 ribs on each side, the middle one forming a keel, 
both ribs and intervals rugulose.4. S.arvensis. 

1. S. oleraceus L. Common Sow-thistle. Hare’s Lettuce. Stem erect, 
nearly simple, 1 to 4 ft. high; leaves 3 to 12 in. long, lyrately or runcinately 
pinnatifid, denticulate or toothed, the terminal segment commonly large and 
triangular, sagittately clasping at base with acute lobes; lowest leaves petioled, 
the uppermost ones commonly lanceolate, sessile; achenes obovate, longitudinally 
ribbed and transversely rugose, 1 to iy2 lines long; pappus 3 to 4 lines long.— 
Nat. from Eur.: waste lands in the valleys and hills throughout Cal. 

2. S. tenerrimus L. Stem much branched, % to 3% ft. high, very leafy up 
to the short-peduncled heads; herbage glabrous; leaves oblong in outline, 3 
to 7 in. long, pinnately parted or divided into linear or narrowly lanceolate 
lobes, the lobes % to 2y2 in. long, commonly cuspidate and either spinulosely 
denticulate or entire', or sometimes the leaves undivided; achenes narrow, 
longitudinally striate and transversely rugose, 1 line long; pappus 2 to 3 
lines long.—Nat. from Eur.: w. San Diego Co.; Santa Barbara Isis.; s. to 
L. Cal. 

3. S. asper L. Prickly Sow-thistle. Very similar to no. 1, the leaves 
divided or sometimes undivided, commonly clasping by an auricled base, the 
auricles rounded, the teeth longer and more prickly; upper part of stem and 
peduncles furnished with spreading gland-tipped hairs, or these parts en¬ 
tirely glabrous; achenes flat, oblong-obovate, margined with a narrow wing 
and marked on each side with 3 longitudinal ribs; intervals between the ribs 
smooth, or nearly so, the ribs as well as the marginal wing rugulose or serru¬ 
late.—Nat. from Eur.: waste lands in valleys throughout Cal. It is often 
associated with S. oleraceus and there are hybrid-like intermediates. 

4. S. arvensis L. Corn Sow-thistle. Stem slender, branched above, aris¬ 
ing from creeping rootstocks, terminating in a corymbose panicle, 2 to 2y2 
ft. high; leaves runcinate-pinnatifid or some undivided, spinose-toothed,. 
petioled or auriculate-clasping, 1 to 10 in. long; peduncles more or less gland- 
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ular-bristly; involucres 5 to 8 lines high; achenes oblong, 1 y2 lines long, 
flattish, bordered by a marginal rib and also 5-ribbed in each side, the middle 
rib forming a keel, all the ribs transversely rugulose; pappus 4 to 5 lines 
long.—Nat. from Eur.: Santa Ana. 

18. MALACOTHRIX DC. 

Herbs or sometimes woody at base. Leaves all basal and the stems scapose, 
or the stems leafy. Heads peduncled, commonly nodding in the bud. Flowers 
yellow, white, or pinkish. Receptacle bristly or naked. Achenes short, gla¬ 
brous, terete, 10 to 15-ribbed, or 4 or 5 of the ribs stronger than the others, 
truncate at apex and with an entire or denticulate border. Pappus-bristles 
soft, scabrous, more or less united at base and falling away together, or with 
1 to 4 stronger ones which are more persistent and smoother. (Greek malakos, 
soft, and thrix, hair, in reference to the long wool on M. californica, type 
of the genus.) 

Bracts orbicular or ovate to linear, very obtuse, silvery-scarious with a broad dark median 
line, imbricated in several series; receptacle with slender persistent bristles; per¬ 
sistent pappus-bristles 1 to 4..1. M.coulteri. 

Bracts lanceolate to linear, only sparingly imbricated; receptacle with few deciduous bristles 
or none. 

Annuals (or M. altissima sometimes biennial). 
Plants less than 2 ft. high. 

Persistent pappus-bristles 1 or 2; leaves or their lobes narrowly linear to 
filiform, elongated. 

Stems scapose, the scapes simple or commonly so, one-headed; leaves all 
basal; persistent pappus-bristles 2; heads large, the outer 
ligules 7 to 10 lines long.2. M. californica. 

Stems freely branched, bearing many or numerous heads; leaves mainly 
basal, some cauline; persistent pappus-bristle 1; heads small, 
the outer ligules 2^ to 3 lines long.3. if. clevelandii. 

Persistent pappus-bristles none. 
Margins of leaves with tufts of white wool.4. M. obtusa. 
Margins of leaves without tufts of wool. 

Stems sparsely leafy; desert species.5. M. sonchoides. 
Stems densely leafy throughout; insular or coast species. 

Involucre 5 to 6 lines high; leaves and their lobes acute. 
6. M. foliosa. 

Involucre 2 % to 3 lines high ; leaves with their lobes mostly 
obtuse .7. M. indecora. 

Plants more than 2 (usually 3 to 6) ft. high.8. M. altissima. 
Perennials, wholly herbaceous or woody at base; persistent pappus-bristles none; south 

coast. 
Plerbage essentially glabrous; involucral bracts linear-lanceolate, attenuate. 

9. M. saxatilis. 
Herbage densely white-tomentose when young; involucral bracts obtuse, often 

purplish or pinkish.10. M.incana. 

1. M. coulteri Gray. Snake’s Head. Stem branching at or above the base, 
5 to 14 in. high, the branches bearing mostly single heads; herbage glabrous 
and glaucescent; basal and lower cauline leaves narrowly oblong, sinuately 
pinnatifid or toothed, or dentate, 2 to 4 in. long; upper cauline leaves ovate 
to lanceolate or oblong, irregularly toothed or shallowly pinnatifid, sessile 
with an auricled or broad base, % to 3 in. long; heads subglobose, % to 1% 
in. broad; involucres 4 to 7 lines high; bracts silvery-scarious, the linear 
central portion green (changing to brown), regularly imbricated in several 
ranks, the short outer ones orbicular, the inner oval to lanceolate or linear; 
achenes 4 or 5-angled, 15-ribbed, 1 line long, the summit obscurely denticulate 
by projection of the ribs; pappus white or faintly tawny, with 1 to 4 stouter 
pappus-bristles persistent.—Sandy valleys, 500 to 7400 ft.: coastal S. Cal.; 
upper San Joaquin Valley; Mohave Desert; Inyo Co. Mar.-May. Var. 
COGnAta Jepson n. var. Leaves pinnately parted into remote linear-lance¬ 
olate divisions.—Santa Cruz Isl. (T. Brandegee, type). 

2. M. californica DC. Stems scapose, few to many, diffuse or erect, one¬ 
headed, 314 to 12 in. high, the leaves all basal; herbage remarkably woolly 
when young, glabrate in age or the wool somewhat persistent on the involucre 
and often in conspicuous tufts among the leaf bases; leaves laciniately pin¬ 
natifid into narrowly linear or almost filiform lobes, 2 to 6 in. long; heads 1 
to 1% in. broad; involucres 4 to 6Yo lines high, their bracts narrowly linear 
or subulate, in about 3 ranks; bristles of the receptacle delicate, usually 
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present; flowers canary yellow; achenes narrow, lightly striate, 1% lines 
long; pappus white or faintly tawny, the outer of 2 persistent bristles and 
some intervening minute teeth.—Sandy soil, valleys and mesas, 20 to 4500 
ft.: Contra Costa Co. to San Luis Obispo Co.; s. Sierra Nevada in Tulare 
and Kern Cos.; coastal S. Cal.; Inyo Co. Apr.-June. Var. glabrata Eat. 
Stems usually branched above and bearing several heads; herbage glabrous, 
except the outer calyculate bracts of the involucre, these sometimes canes- 
cently pubescent.—San Bernardino Valley; Riverside; Lakeside; Colorado 
and Mohave deserts; upper San Joaquin Valley; n. along e. side Sierra 
Nevada to Lassen Co.; e. to Nev., n. to Ore. (M. glabrata Gray.) 

3. M. clevelandii Gray. Stems several to many from the base, erect or 
ascending, slender, often much branched, 5 to 16 in. high, the leaves mainly 
in a basal tuft, the cauline few and often reduced; herbage glabrous through¬ 
out; basal leaves linear, remotely pinnatifid, 1 to 3 in. long; cauline leaves 
scattered, pinnately toothed, denticulate or entire; heads 21/o to 3 lines broad, 
few-flowered; involucres 2% to 3 lines high; bracts linear, the main ones in 
one rank, the shorter ones somewhat calyculate, in 1 or 2 ranks; corollas 
yellow; achenes linear, minutely striate-costate, l/> to 1 line long; pappus 

white, mostly deciduous except one 
persistent bristle and a circle of white 
setulose teeth.—Open hill or chaparral 
slopes, 500 to 5000 ft.: common in 
coastal S. Cal.; infrequent in Sierra 
Nevada foothills; Lake Co. May- 
June. 

4. M. obtusa Benth. Fig. 915. Stems 
1 to several from base, paniculately 
branching, 4 to 16 in. high, almost 
naked, the leaves nearly all basal; 
basal leaves oblong, dentate or den- 
tate-pinnatifid, x/> to 3 (or 5) in. long, 
the margin commonly bearing scat¬ 
tered tufts of wool; heads 4 to 7 lines 
broad, numerous; involucres 2 to 3 
lines high, their main bracts linear, 
acuminate, nearly equal, with a few 
short ones at base, the tips often purp¬ 
lish; corollas pale yellow or white, 
often pinkish-tinged, 3% to 5 lines 
long; achenes obovate-oblong, the 
summit entire, % line long; persistent 
pappus-bristles none.—Gravelly slopes 
or loose soil of hillslopes, 500 to 6000 
ft.: Santa Barbara Co.; Mt. Pinos; 
Coast Ranges from San Benito Co. to 
Siskiyou Co.; Sierra Nevada from 
Mariposa Co. to Lassen Co. June- 
July. 

5. M. sonchoides T. & G. Stems several from base, ascending, 4 to 11 in. 
high, freely branching, the leaves chiefly basal, the cauline few and scat¬ 
tered and often reduced; herbage glabrous or early glabrate; basal leaves 
oblong, sinuately pinnatifid with callus-toothed lobes, 1% to 6 in. long; 
cauline leaves % to 2 in. long; heads 7 to 12 lines broad; involucres about 
3 to 4 lines high; bracts linear-acuminate, in about 4 series; flowers fra¬ 
grant; corollas very bright yellow; achenes 15-striate with 5 of the ribs 
stronger, % line long, the summit 15-denticulate; persistent pappus-bristles 
none.—Sandy valleys, 2000 to 5000 ft.: Mohave Desert; Inyo Co.; e. to Ariz., 
n. to Nev. June. 

6. M. foliosa Gray. Stem erect, much branched above, very leafy nearly 
to the yellow-flowered heads, % to 2 ft. high, arising from an annual root; 
herbage glabrous; leaves mostly lanceolate, laciniate-pinnatifid, 2 to 4 in. 
long, the uppermost reduced; heads numerous, short-peduncled; involucres 

915. Malacothrix obtusa Benth.; a, habit x 
V2 ; b, achene and pappus x 4. 
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5 to 6 lines high; achenes obscurely 5-angled and 2 or 3-striate between the 
angles; pappus all deciduous, leaving neither bristles nor crown.—San Cle¬ 
mente and Santa Cruz Isis. 

7. M. indecora Greene. Stems several, sometimes diffuse and forming 
mats 6 in. or less thick, sometimes erect, slender, 4 to 15 in. high; leaves 
very thick and succulent, oblong to oblanceolate, pinnately lobed, the lobes 
mostly obtuse; involucres 2% to 3 lines high, imbricate; inner bracts linear- 
lanceolate, green, the outer ones said to be purplish; corollas greenish-yellow, 
not exceeding the bracts; achenes 5-angled and 2 or 3-striate between the 
angles, about % line long; pappus all deciduous.—Santa Cruz, San Miguel 
and San Nicolas Isis. 

8. M. altissima Greene. Stem stout, erect, herbaceous, simple below, strict 
and cymosely branched above, 2y2 to 6 ft. high, arising from an annual or 
biennial very long and stout taproot; herbage tomentulose or glabrate; 
leaves oblong to lanceolate or linear-attenuate, entire or the lower somewhat 
toothed to parted, 1 to 4 in. long; heads % to 1 (or 2) in. broad; involucres 
3% to 4x/2 lines high; bracts in about 4 series, the inner linear-attenuate, the 
outer short, subulate, passing into the bracts of the peduncle; flowers white 
or purplish; achenes linear, 1 line long, pubescent with minute short spread¬ 
ing hairs, the sides with 5 strong ribs and 5 to 10 faint intermediate ribs; 
pappus-bristles deciduous, leaving a narrow white denticulate border.— 
Tehachapi Range; n. San Luis Obispo Co. June-Aug. 

9. M. saxatilis (Nutt.) T. & G. Stems 1 or several from the root-crown, 
stout, erect, diffuse or decumbent, wholly herbaceous, branched above, 
densely leafy, % to 2 (or 4) ft. high; herbage somewhat succulent, tomen¬ 
tulose to glabrate; leaves linear-lanceolate, entire or some of the lower 
coarsely toothed or pinnatifld, 1 to 5% in. long; heads % to 1% in. broad; 
involucres 5 to 7 lines high; bracts in 3 or 4 series, linear-lanceolate, atten¬ 
uate; corollas white or pinkish; achenes 10 to 15-ribbed, 5 of the ribs stronger 
than the others, the summit obscurely denticulate; persistent pappus-bristles 
none.—Along the seacoast: Santa Barbara Co.; Santa Catalina Isl. Yar. 
tenuifolia Gray. Herbage not succulent; leaves narrowly linear to filiform, 
entire.—Santa Barbara Co. to Orange Co. Var. implicata Hall. Stems be¬ 
coming woody, branching, 5 to 8 in. high, densely leafy above, more or less 
roughened below by the persistent bases of old leaves; leaves bipinnately 
parted into filiform or narrowly linear segments, % to 2 in. long; flowers 
purplish-tinged.—Santa Barbara Isis. (M. implicata Eastw.) 

10. M. incana T. & G. Stems several from the woody crown of a stout 
taproot, ascending, branching, densely leafy, 4 to 13 in. high; herbage when 
young clothed with a dense felt-like white tomentum, the tomentum more 
or less completely deciduous in age; leaves oblanceolate, tapering to a long 
narrow base, 1 to 4 in. long, entire to irregularly and shallowly lobed, or the 
cauline cleft or sometimes parted into remote linear or acute segments; heads 
% to lyL in. broad; involucres 5% to 7 lines high; bracts in about 4 series, 
often pinkish or purplish, the inner equal, linear-oblong, obtuse, the outer 
short, ovate, imbricated, passing into the scale-like bracts of the peduncle; 
corollas lemon-yellow; achenes oblong, 15-striate, % line long; pappus- 
bristles all deciduous.—Along the seacoast: San Luis Obispo Co.; Santa Bar¬ 
bara Co.; Santa Rosa Isl. May-Nov. (M. succulenta Elmer.) 

19. APARGIDIUM T. & G. 

Slender glabrous perennial herbs with naked 1-headed scapes and linear- 
lanceolate leaves in a basal tuft from branching rootstocks. Heads nodding 
in bud, medium-sized. Involucre narrowly campanulate, the bracts lanceolate, 
acuminate, in several series. Flowers yellow. Receptacle naked. Achenes 
linear, truncate, 10-nerved. Pappus brownish, of minutely barbellulate 
bristles, the bristles about 30 to 45, persistent. (Resembling Apargia, a sort 
of dandelion.) 

1. A. boreale T. & G. Scapes slender, 1 or 2 from a tuft of basal leaves, 
7 to 14 in. high; leaves entire or remotely denticulate, tapering to a broadish 
petiole, the whole 5 to 8 in. long; heads 5 to 11 lines broad; involucres 7 
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lines high; ligules exserted; achenes 2 to 2% lines long; pappus 2y2 to 3 lines 
long.—Wet meadows or “prairies,” 3500 to 4000 ft., Bald Mt., Humboldt 
Co.; n. to Alas. 

20. TARAXACUM Haller. Dandelion 

Perennial or biennial herbs, the leaves in a basal tuft and the heads soli¬ 
tary and terminal on naked hollow scapes. Leaves pinnatifid or toothed. 
Flowers yellow. Involucre double, the outer bracts much shorter and in 
several series, often reflexed or spreading, the inner bracts in a single row, 
erect. Receptacle naked. Achenes 4 or 5-ribbed, the ribs roughened or 
spinulose-muricate at apex, the body prolonged above into a very slender 
beak bearing at apex the copious soft white capillary pappus. (From Greek 
tarassein, to disturb or alter, in allusion to its supposed effects on the blood 
in medicine.) 

Outer involucral bracts linear or lanceolate, reflexed or spreading. 
Achenes greenish or light brown, the beak 2 to 3 times as long.1. T. vulgare. 
Achenes red, the beak 1 Vz to 2 times as long.2. T. laevigatum. 

Outer involucral bracts ovate, erect; achenes light brown, the beak about 2% times as 
long .3. T. ceratophorum. 

1. T. vulgare (Lam.) Schrank. Common Dandelion. Scapes several, erect 
or diffuse, 3 to 10 in. high; herbage glabrous or puberulent, a little succu¬ 
lent; leaves oblong or spatulate, sinuate-pinnatifid (and often with a large 
terminal lobe) to irregularly dentate, 2 to 11 in. long; inner bracts of the 
involucre linear or linear-lanceolate, acute, 5 to 7 lines long; outer ones 
similar, short, reflexed; flowers yellow; achenes l1^ lines long; beak 3% to 
4% lines long; pappus brownish or white, 2y2 to 3 lines long.—Low wet lands, 
nat. from Eur.: Eureka; Scott Valley, Siskiyou Co.; Meadow Valley, Plumas 
Co.; Cisco; Berkeley; Long Beach. (T. officinale Weber. T. dens-leonis 
Desf.) 

2. T. laevigatum (Willd.) DC. Red-seeded Dandelion. Similar to no. 1; 
scapes diffuse, 3 to 6 in. high; leaves deeply laciniate-pinnatifid or pinnately 
divided.—Old gardens and low places, introduced from Eur.: San Francisco 
Bay region. (T. erythrospermum Andrz.) 

3. T. ceratophorum (Ledeb.) DC. var. bernardinum Jepson n. var. Scapes 
few, ascending or erect, often somewhat sinuous, 4 to 7 in. high; leaves spatu¬ 
late to oblong-oblanceolate, subentire to saliently or irregularly dentate, 
narrowed below to a short petiole, 1% to 5 in. long; inner bracts of involucre 
lanceolate, the outer short ones ovate, erect or barely spreading; achenes 1 
to I1/* lines long; beak 2y2 to 3r/2 lines long; pappus 2 lines long.—Montane 
meadows, 7500 to 8200 ft., San Bernardino Mts. (South Fork Mdws., Santa 
Ana Canon, Hall 7512, type). 

21. AGOSERIS Raf. 

Perennial herbs with strong and often deep taproots, or annuals. Stems 
naked and scape-like, bearing single large heads. Leaves in a basal tuft, 
elongated. Flowers yellow. Bracts of the campanulate involucre imbricated, 
the outer often ovate, passing into the linear or lanceolate inner ones. Recep¬ 
tacle naked. Achenes terete, oblong or fusiform, 10-ribbed, prolonged into a 
slender or filiform beak. Pappus-bristles fine, copious, white or nearly white, 
inserted on the dilated apex of the beak. Achenes in fruit expanding and 
forming a globose head, the bracts of the involucre reflexed.—The achene of 
A. alpestris is not beaked. (Greek agos, chief, and seris, lettuce.) 

Perennials (or biennials). 
Achenes narrowed at apex but not beaked; montane.1. A. alpestris. 
Achenes beaked. 

Leaf-segments retrorse; achenes truncate or slightly cupped, very abruptly 
beaked; bracts of the involucre in 2 rather unlike sets. . .2. A. retrorsa. 

Leaves entire or toothed or parted, when lobed the segments not retrorse; achenes 
tapering above into the beak. 

Beak with nerves of body prolonged to apex.3. A. glauca. 
Beak nerveless. 

Body of achene equaling or longer than beak. 
Leaves mostly deeply lobed; coastal.4. A. apargioides. 
Leaves mostly entire; inner montane.5. A. elata. 

Body of achene usually much shorter than beak. 
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Involucre usually equaling or exceeding the pappus; heads many- 
flowered. 

Ligules commonly much exceeding the involucre. 
Involucral bracts not very unlike, mostly oblong, glandu¬ 

lar villous; fruiting heads 7 to 9 lines high.... 
6. A. hirsuta. 

Involucral bracts rather markedly differentiated, the inner 
long-linear or lanceolate-attenuate, the outer 
very short, ovate or oblong-lanceolate; fruiting 
heads 1% to IV2 in. high. . . .7. A. yrandiflora. 

Ligules shorter than the involucre or little exceeding it. 
8. A. plebeia. 

Involucre little exceeding the beaks of the achenes; heads narrow, 
relatively few-flowered.9. A.gracilens. 

Annuals .10. A. heterophylla. 

1. A. alpestris Greene. Scapes 1 to 3 from the crown of a stout taproot, 
2 to 4 in. high; herbage pale, glaucous, glabrous, the stems sometimes a little 
tomentose; leaves lanceolate or oblanceolate, entire or remotely toothed or 
pinnatifid, % to 3 in. long; involucres 5 to 9 lines high, their bracts linear or 
lanceolate; ligules well-exserted; achenes linear-fusiform, somewhat nar¬ 
rowed at summit but not beaked, 2% to 4 lines long; pappus 3% to 4 lines 
long.—Montane summits, 7500 to 10,100 ft.: White Mts.; Sierra Nevada 
from Mt. Whitney to Modoc and Siskiyou Cos.; n. to Wash. July-Aug. (A. 
monticola Greene.) 

2. A. retrorsa Greene. Scapes 1 to several from a stout simple or branched 
root-crown, 6 to 18 in. high; herbage woolly-pubescent when young, the wool 
more or less deciduous in age; leaves lanceolate to oblong-lanceolate, pin- 
nately parted into narrowly linear or lanceolate retrorse and more or less 
remote segments, 3 to 10 in. long; involucres 1 to 1% in. high, in maturity 
about equaling the pappus; bracts of the involucre in 2 rather unlike sets, 
the inner ones few, linear to linear-attenuate, very widely separated, sub- 
glabrous, the outer ones oblong to lanceolate, very much shorter, overlapping 
or slightly imbricated, persistently soft-ciliate, bearing a broad brown median 
band; ligules somewhat exceeding the involucre; achenes 2*4 to 3 lines long, 
truncate or slightly cupped at the apex, the cup or truncation bearing 
abruptly a slender beak 7 to 10 lines long; pappus 5 to 8 lines long.—Mon¬ 
tane often rocky slopes and flats, 2800 to 8000 ft.: mts. of coastal S. Cal.; 
San Emigdio Mts.; Tehachapi Range; Sierra Nevada from Kern Co. to 
Placer Co.; Coast Ranges from San Carlos Range and Mt. Sanhedrin to 
Siskiyou Co. June-July. 

3. A. glauca (Pursh) Greene var. laciniata (Eat.) Smiley. Scapes slender, 
erect or at base decumbent, 1 to several from the short branches of the root- 
crown, 4 to 15 (or 18) in. high; herbage puberulent to glabrate; leaves ex¬ 
ceedingly variable in outline, lanceolate or oblanceolate, entire or sparsely 
toothed, 5 to 12 in. long; involucres 6 to 7 lines high, their bracts oblong to 
lanceolate; achenes 2 to 3 lines long, tapering into a stout nervose beak 1 to 
214 lines long; pappus white, more or less barbellulate, 4 to 6 lines long.— 
Montane meadows, 4000 to 7500 ft.: Tulare Co. to Lassen Co., thence w. to 
Trinity and Siskiyou Cos.; n. to Ore., e. to Rocky Mts. June-Sept. (Troximon 
glaucum var. laciniatum Gray.) Yar. dasycephala Jepson n. comb. Scapes 
stout, 7 to 12 in. high; herbage glabrate or somewhat pubescent; leaves 
lanceolate, entire or toothed, 3)4 to 5)4 in. long; involucres 9 to 11 lines high, 
their inner bracts lanceolate, the outer ovate-lanceolate, shorter; achenes 
fusiform-linear, 3 to 3)4 lines long, tapering into a thick nervose beak 1 line 
long; pappus yellowish white, 5 to 7 lines long.—Montane, 5000 to 10,000 ft.*. 
White Mts.; Sierra Co. to Siskiyou Co.; e. to Col., n. to Wash. July. (Troxi¬ 
mon glaucum var. dasycephalum T. & G.) 

4. A. apargioides Greene. Scapes few to many from the root-crown, erect 
or ascending, 3 to 7 (or 12) in. high; herbage puberulent to glabrate; leaves 
oblanceolate, remotely toothed, pinnatifid into slender lobes, or sometimes 
entire, 2 to 5)4 in. long; involucres 5 to 7 lines high, villous-pubescent, their 
bracts linear-attenuate; ligules well exserted; achenes fusiform, 1)4 to 2 lines 
long, strongly ribbed, tapering into a nerveless beak, the beak shorter than 
or equaling the body of the achene; pappus white or yellowish white, 2 to 3 
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lines long. — Sandy hills and valleys 
along the coast, 5 to 500 ft.: Marin Co. 
to San Luis Obispo. Apr.-Aug. 

5. A. elata (Nutt.) Greene. Scapes 
stout, 1 to 2 ft. high; herbage glabrous 
to puberulent, the peduncles tomentu- 
lose beneath the heads; leaves erect, 
oblanceolate, entire or rarely remotely 
denticulate, narrowed below to a 
petiole, the whole 5 to 12 in. long; 
involucres % to 1 in. high; bracts lance¬ 
olate or oblong-lanceolate, little un¬ 
equal; achenes 4 to 4)4 lines long, the 
beak about )4 to % as long; pappus 4 
lines long.—High montane meadows, 
6500 to 7000 ft.: Lake Tenaya; Fallen 
Leaf Lake; n. to Wash. (Troximon nut- 
tallii Gray.) 

6. A. hirsuta (Hook.) Greene. Fig. 
916. Scapes several to many, erect, 5 to 
17 in. high; herbage thinly hirsute or 
hirsutulose; leaves oblong-oblanceolate, 
entire to pinnatifid, narrowed below to 
a petiole, the whole 3 to 11 in. long; 
heads in fruit 7 to 9 lines high; involu¬ 
cres 6 to 7 lines high, their bracts in 
about 2 series but not very unequal, 

916. Agoseris hirsuta Greene; a, habit x pblong to linear obtuse or acute, vil- 
XA ; b, leaf x XA ; c, achene with pappus lous-pubescent and often a little gland- 

x 1V2 ; d, e, bracts x 1. ular; ligules much exserted, yellow, 
brownish on back; achenes strongly and 

acutely ribbed, 1)4 to 1)4 lines long, the outer achenes sometimes with turgid 
or rounded ribs; beak 2)4 lines long; 
pappus 2 to 2)4 lines long.—Open fields 
and hillslopes, sandy or adobe ground, 
near the coast, 20 to 1000 ft.: Mon¬ 
terey Co. to Alameda Co. and w. Contra 
Costa Co.; n. to Wash. May-June. 
(Troximon humile Benth.) 

7. A. grandiflora (Nutt.) Greene. 
Scapes several from the branched 
crown of the taproot, stout, 1)4 to 234 

ft. high; herbage hirsute-pubescent to 
glabrate, or the involucre and basal 
portions somewhat tomentose; leaves 
lanceolate or oblong-spatulate, entire 
or sinuate-dentate to laciniate or with 
salient subfalcate lobes, 4 to 12 in. 
long; fruiting heads mostly 1)4 to 1)4 
in. high, the expanded fruiting heads 
2 to 2% in. broad; involucre % to 1)4 
in. high, the inner bracts linear-lance¬ 
olate, the outer ones short, oblong to 
ovate or lanceolate, more or less red¬ 
dish; achenes linear or somewhat tur¬ 
binate, strongly ribbed, 2% to 3 lines 
long, narrowing rather abruptly into a 
filiform beak 7 to 10 lines long; pappus 
5 to 6 lines long.—Dry slopes or flats, 
200 to 4800 ft.: throughout cismontane 
Cal • T1 to Wash Var t Wtntata Tptv 917- AS'°seris plebeia Greene; a, habit x ; 

n. to wasn. var laciniata Jep leaf x y4 . e achene with pappus x i%; 
son n. comb. Scapes often slender, 6 to d, e, bracts x l. 
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16 in. high; involucre 7 to 10 lines high, not over 1% in. broad at maturity; 
achenes 1% to 2^ lines long, tapering into a filiform beak 3 to 5 lines long; 
pappus 3 to 4x/2 lines long.—North Coast Ranges; n. to B. C. (Stylopappus 
laciniatus Nutt.) 

8. A. plebeia Greene. Fig. 917. Stems robust, few or several from the 
root-crown, erect, 1 to 2 ft. high; leaves 3 to 14 in. long, narrowly to broadly 
lanceolate, entire to pinnatifid with slender curving lobes, the apex com¬ 
monly slenderly acuminate and entire; heads in anthesis only 5 to 7 lines 
broad, the ligules short, deep yellow, scarcely or not at all surpassing the 
bracts of the involucre; involucre commonly woolly at base; body of achene 
2 to 2% lines long, the beak 5 to 6 lines long; pappus white.—Open fields, 
foothill slopes, and montane valleys, 10 to 3500 or 6200 ft.: Humboldt Co. to 
coastal S. Cal.; Sierra Nevada. 

9. A. gracilens (Gray) Ktze. Scapes few or several from the root-crown, 
rather stout, 8 to 17 in. high; herbage glabrate or the involucre and upper 
end of the peduncles glandular-puberulent; leaves oblong-lanceolate, sub¬ 
entire to remotely toothed or pinnatifid, 5 to 6 in. long; involucre 9 to 12 
lines high; inner bracts lanceolate, the outer oblong, acute, half or less as 
long; achenes linear-fusiform, ribbed, l1/^ to 3 lines long, tapering into a 
slender beak 4 to 6 lines long; pappus white, 5 to 7 lines long.—Grassy flats 
or low ground along streams, 100 to 4100 ft.: Placer Co. to Plumas Co.; Hum¬ 
boldt Co. to Siskiyou Co.; n. to Wash. July-Aug. (Troximon gracilens Gray.) 
Yar. greenei Jepson n. comb. Scapes more slender; herbage somewhat puberu- 
lent; involucre 7% lines high, the bracts all lanceolate; achenes ribbed, 2 
lines long, tapering into a beak 1 to 1% lines long; pappus 3 to 3^ lines 
long.—Montane, 6000 to 7000 ft.: Nevada Co. to Siskiyou Co. (Troximon 
gracilens var. greenei Gray.) 

10. A. heterophylla (Nutt.) Greene. Scapes few to many, usually arising 
from a short basal leafy stem, 3 to 12 in. high; herbage villous-pubescent, 
the involucre and upper part of the peduncle often glandular or viscid; leaves 
linear to spatulate or oblong, entire, denticulate or sinuate-pinnatifid, 2 to 6 
(or 8) in. long; ligules little or not at all exserted; involucre 4y2 to 7 lines 
high; bracts lanceolate-acuminate; achenes 1 to 2 lines long, straight-ribbed, 
or the inner merely nervose, slightly pubescent to glabrous; beak filiform, 2 
to 4 lines long, commonly longer than the whitish pappus.—Hillslopes and 
valley flats, 500 to 4000 ft.: throughout cismontane Cal.; n. to B. C. Yar. 
KifAMPLEURA Greene. Outer or sometimes all the achenes with the ribs corky 
and sinuate or undulate.—Alameda Co.; North Coast Ranges; Shasta Co.; 
Modoc Co. Yar. cr^ptopleura Greene. Outer achenes enlarged or conspicu¬ 
ously inflated, somewhat striate, not ribbed.—Grassy hills, Humboldt Co. 
Yar. californica Jepson n. comb. Heads in anthesis % to l1/^ in. broad, the 
ligules conspicuous, much exceeding the involucre; outer achenes with 
straight ribs.—Grassy hills and flats, widely distributed. (Cryptopleura cali¬ 
fornica Nutt.) Yar. crenulata Jepson n. comb. Like var. californica but 
the ribs of the outer achenes corky, conspicuously undulate.—Widely dis¬ 
tributed. (Troximon heterophyllum var. californicum f. crenulatum Hall.) 
Yar. turgida Jepson n. comb. Like var. californica but the achenes, or at 
least the outer ones, much inflated, not ribbed or at most inconspicuously 
striate.—Coastal S. Cal.; San Luis Obispo Co. (Troximon heterophyllum var. 
californicum f. turgidum Hall.) 

22. GLYPTOPLEURA Eat. 

Low annuals, the short stems and leaves in a compact tuft on the crown of 
the taproot. Leaves scarious-margined, surrounding the short-peduncled 
heads. Involucral bracts 7 to 12, equal, linear-lanceolate, somewhat connate 
below, some loose foliaceous ones at base. Receptacle naked. Achenes nar¬ 
rowly oblong, often incurved, obtusely 5-angled, each interval with a row of 
conspicuous pits, the pits separated by low transverse ridges, apex of the 
achene truncately constricted, becoming a very short and stout cupulate 5- 
nerved beak. Pappus-bristles bright white, the outer falling separately, the 
inner remaining united in a ring at base. (Greek glyptos, carved, and pleura, 
side, from the sculptured achenes.) 
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1. G. marginata Eat. Plant much-branched and very leafy, forming a 
thick tuft 1 to 2 in. high and \y/2 to 2y2 in. broad; leaves obovate to spatu- 
late, sinuately pinnatifid into rounded or oblong lobes with scarious toothed 
margin, 4 to 6 lines long, tapering into a broad petiole of often greater 
length; involucre 4 to 5 lines high, with thickish rounded base; inner bracts 
linear-attenuate, the outer with dilated green tip and white pectinate mar¬ 
gins; ligules white, turning pink, scarcely exserted; achenes (including the 
short thick beak) 2 lines long; pappus 4 lines long.—Desert plains and washes, 
2000 to 4000 ft.: central and eastern Mohave Desert; Inyo Co.; e. to Utah, 
n. to Ore. May. Yar. setul6sa Jepson n. comb. Leaves oblong, sinuately 
pinnatifid into rounded or oblong lobes with the scarious margin acicular- 
toothed; outer bracts commonly bearing teeth only at their dilated tips; 
ligules broad, conspicuously exserted, white or yellow, often changing to 
pink, 4y2 to 8 lines long.—Mohave Desert. (G. setulosa Gray.) 

23. CALYCOSERIS Gray 

Branched annuals, the leaves mostly basal. Herbage glabrous, but the 
peduncles and involucres sprinkled with short tack-shaped glands. Heads 
rather large, long-peduncled, the ligules much exserted. Involucre many- 
flowered, the inner bracts numerous, narrow, scarious-margined, equal, the 
outer much shorter, loose, calyculate. Receptacle bearing capillary bristles. 
Achenes 5-ribbed, narrowed above to a short beak, the beak terminated by a 
shallow denticulate crown. Pappus copious, white, the bristles united at base 
and falling away in at ring. (Greek kalux, cup, alluding to the shallow cup at 
summit of achene, and seris, a cichoriaceous plant.) 

Flowers yellow; achenes smooth or very minutely muriculate under a lens.1. C. parryi. 
Flowers white, turning purplish; achenes rugulose on the ribs.2. C. wrightii. 

1. C. parryi Gray. Stems 1 to several from base, branching, erect or 
ascending, leafy, % to 2 ft. high; tack-shaped glands dark-colored; leaves 
1 to 5 in. long, pinnately divided into remote linear or filiform segments, the 
upper cauline ones smaller and bract-like; heads % to l1/! in. broad; involu¬ 
cres campanulate, 6 to 9 lines high, the inner bracts linear, attenuate at 
apex; achenes acutely 5-ribbed, the body 2 lines long, tapering into a shorter 
slender beak capped with a small white cup; pappus 3 lines long.—Arid 
mesas or valleys, 2000 to 5000 ft.: Inyo Co.; central and eastern Mohave 
Desert; Colorado Desert, thence w. to coastal San Diego Co%; e. to Ariz. and 
southern Nev. Apr.-May. 

2. C. wrightii Gray. Similar to C. parryi; tack-shaped glands pale; ligules 
rose-color or white with pink-brown spots on back; achenes with rugulose 
ribs.—Sandy mesas or washes, 500 to 1500 ft.: Inyo Co.; e. Mohave Desert; 
Colorado Desert; e. to Utah and N. Mex. Apr. 

24. HIERACIUM L. Hawkweed 

Ours mostly rough-hairy erect perennial herbs. Leaves entire or nearly 
entire, never deeply lobed. Heads in a panicle or cymose cluster. Involucre 
cylindric or campanulate, its main bracts in 1 to 3 series, with shorter ones 
at base. Receptacle naked or sometimes more or less fimbrillate-toothed. 
Flowers yellow' or white. Achenes linear, mostly 10-ribbed, not beaked. 
Pappus 1 or 2 rows of bristles, the bristles capillary, fragile, tawny, brownish 
or dull white. (Greek hierax, a hawk.) 

Flowers white; stems % to 3 ft. high; leaves mostly basal.1. H. albiflorum. 
Flowers yellow. 

Stems very leafy (at least below). 
Herbage tomentose with dense stellate pubescence.2. H. greenei. 
Herbage (at least below) covered with long brown (or whitish) shaggy hairs. 

Leaves toothed; pappus sordid.3. H. argutum. 
Leaves entire; pappus brownish.4. H. horridum. 

Stems sparsely or not at all leafy. 
Basal leaves glabrous; involucre hirsute with black hairs.5. H.gracile. 
Basal leaves more or less hairy. 

Leaves entire; involucre glandular.6. H. cynoglossoides. 
Leaves more or less toothed; involucre not glandular.7. H. bolanderi. 

1. H. albiflorum Hook. Fig. 918. Stems 1 to several from a thickish root- 
stock, slender, erect, nearly naked above, % to 3 ft. high, ending in a loose 
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panicle of white-flowered heads; 
leaves and lower portion of stem 
thickly beset with tawny or whitish 
bristly hairs; leaves mostly basal, ob¬ 
long to oblanceolate, 2 to 6 (or 12) 
in. long, narrowed at base to a 
winged petiole, or the upper cauline 
sessile and often lanceolate or linear, 
much smaller; involucres often glan¬ 
dular and with black hairs, 3 to 4 
lines high, their bracts linear-subu¬ 
late, the outer very short; aclienes 
reddish brown, 1 to 1% lines long; 
pappus dull white or tawny, fragile. 
—Dry openly wooded slopes in the 
hills and mts., 300 to 8500 ft.: 
throughout cismontane Cal.; e. to 
Col., n. to B. C. July-Aug. 

2. H. greenei Gray. Stems 1 or few 
from a tuft of basal or sub-basal 
leaves, simple or paniculately some¬ 
what branched, % to 2 ft. high; herb¬ 
age clothed with a dense grayish or 
rusty stellate tomentum, the lower 
leaves shaggy with long yellowish or 
grayish hairs; leaves chiefly basal 
and sub-basal, oblong-oblanceolate, 
entire or somewhat obscurely or re¬ 
motely toothed, 1 to 3V2 in. long; 
upper cauline leaves linear-oblong, 
much smaller; heads narrow, 5 to 8- 
flowered; flowers yellow; involucres of few linear obtuse bracts in several 
series, 4*4 to 5 lines high; achenes linear, dark brown, 10-ribbed, 21/4 lines 
long; pappus reddish-brown.—Montane, dry pine slopes, 4100 to 5500 ft.: 
Mt. Hull (n. Lake Co.) to Mt. Shasta; n. to southern Ore. July. 

3. H. argutum Nutt. Stem simple, 1 to 2*4 ft- high, terminating in a 
racemose panicle, the leaves in a basal tuft or nearly so; herbage bristly- or 
shaggy-pilose below, puberulent above, sometimes more or less glabrate, the 
involucre and peduncles glandular-puberulent; leaves oblanceolate to nar¬ 
rowly oblong, remotely and saliently toothed, 2 to 10 in. long, tapering to a 
narrow base or petiole, or the upper linear-lanceolate or linear and mostly 
entire, or the uppermost passing into bracts; involucres 4 to 5 lines high, 
wTith black stipitate glands, the inner bracts linear-attenuate, the outer 
shorter, passing into the bracts of the peduncle; flowers probably yellow; 
pappus sordid.—Santa Rosa and Santa Cruz Isis. Var. parishii Jepson n. 
comb. Stems leafy to middle, somewhat scattered.—Dry openly wooded 
canon sides, about 2700 to 3000 ft.: San Gabriel and San Bernardino moun¬ 
tains. July. (H. parishii Gray.) 

4. H. horridum Fries. Stems few to many from stout horizontal roots, 
paniculately branched above, 4 to 13 in. high; herbage densely shaggy with 
rather soft long brown (or whitish) hairs, and also more or less puberulent; 
leaves spatulate to oblong, tapering to a narrow base, entire, 1 to 4 in. long; 
heads rather small; involucre 2 to 4 lines high; bracts lanceolate with the 
medial portion densely glandular, in about 2 series, the outer ones shorter; 
flowers bright yellow; achenes terete, 10-ribbed, l1/*? lines long; pappus 
brownish, persistent.—Montane, often in rocky places, 5200 to 11,000 ft.: 
San Jacinto, San Bernardino and San Gabriel mountains; Sierra Nevada 
from Tulare Co. to Lassen and Modoc Cos.; Mt. Shasta. (II. breweri Gray.) 

5. H. gracile Hook. var. detonsum Gray. Fig. 919. Stems 1 to several 
from a tuft of basal leaves, slender, puberulent, more or less branched above, 
sparsely leafy, 4 to 14 in. high; leaves spatulate to oblong-oblanceolate, entire 

918. Hieracium albiflorum Hook.; a, b, habit 
x, 14 ; c, head x 1; d, achene and 

pappus x 1 Vz . 
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or nearly so, essentially glabrous, 1 to 
3 in. long, tapering to a slender petiole 
*4 to % as long; cauline leaves none 
or few and narrowly lanceolate to 
linear, 1 to 2^4 in. long; heads few or 
slender bracteate peduncles y2 to 2 in. 
long; involucres 3 to 4 lines high; pe¬ 
duncles and involucres glandular-pu¬ 
bescent, the involucres and often the 
peduncles sparsely hirsute with black 
hairs; achenes dark or reddish brown, 
1 line long, rather prominently 10- 
ribbed; pappus dull white.—Montane 
flats or ridges,8200 to 10,000 ft.: Sierra 
Nevada from Tulare Co. to Eldorado 
Co.; n. to B. C., e. to Col. July. 

6. H. cynoglossoides Arv. Stems 1 
or few, simple, 1 to 2 ft. high, ter¬ 
minating in a broad cymose panicle; 
leaves chiefly basal and on lower part 
of stem, lanceolate to oblanceolate or 
oblong-oblanceolate, entire, tapering 
to a narrow base, hirsute with coarse 
shaggy brownish or yellowish hairs, 
3 to 5 in. long; upper cauline leaves 
few, lanceolate, sessile, % to 2 in. 
long, passing into bracts above; 
peduncles densely stipitate-gland- 
ular, or sometimes obscurely so or 
only on upper part; involucres 5 to 

6 lines high; inner bracts linear-attenuate, with scarious margin and 
densely glandular median portion; outer bracts shorter, passing into the 
bracts of the peduncle; flowers bright yellow, much exceeding the involucre; 
achenes dark brown, striate, 2x/2 lines long; pappus coarse, sordid.—Open 
woods of canon sides, 3000 to 6000 ft.: Sierra Nevada from Tulare Co. to 
Modoc Co.; Yollo Bolly Mts.; e. Humboldt Co. to Siskiyou Co.; n. to B. C., 
e. to Rocky Mts. July-Aug. Yar. nudicaule Gray. Leaves basal, the stems 
naked or reduced to few remote bracts.—Humboldt Co. to Siskiyou and 
Shasta Cos. 

919. Hieracium gracile var. detonsum 
Gray; a, b, habit x V2 ; c, fr. head x 1; 

d, achene and pappus x 2. 

7. H. bolanderi Gray. Stems 1 or few from base, loosely branched, gla¬ 
brous or puberulent, 7 to 9 in. high, ending in a narrow few-flowered panicle; 
leaves basal, oblong, subentire or obscurely toothed, tapering below to a 
short winged petiole, more or less long-hirsute, 1% to 2% in. long; receptacle 
somewhat fimbrillate-toothed; involucre narrow, 4 to 4% lines high, glabrous 
or below minutely puberulent; main bracts 7 to 14, linear, mostly obtuse, in 
one series, the outer ones 2 or 3, calyculate; flowers yellow; achenes linear, 
dark brown, striate, 2 lines long; pappus dark-fuscous.—Mendocino Co. to 
Shasta Co. 

25. CREPIS L. 

Annuals, biennials or perennials, similar to Hieracium. Herbage tomen- 
tulous, hairy or glabrous. Leaves chiefly though not wholly basal, entire, 
toothed or deeply lobed. Heads in panicles or cymes. Involucre a single row 
of equal bracts, or often with smaller ones at base. Receptacle naked. Flowers 
yellow. Achenes columnar or fusiform 10 to 20-ribbed. Pappus copious, 
white or yellowish, soft. (Greek krepis, a sandal, the ancient name of some 
plant.) 

A. Perennials; native species. 

Low (1 to 2% in.), forming dense tufts; herbage glabrous; leaves entire.1. C. nana. 
Much taller, not tufted; herbage somewhat tomentose or hairy; leaves more or less toothed 

or pinnatifid. 
Achenes with a short thick beak; herbage glabrous to shortly glandular-hispid. 

2. G. andersonii. 
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Achenes not beaked. 
Herbage tomentose or glabrate, or sometimes with short glandular hairs. 

One to 2 ft. high; stems greatly exceeding the basal leaves; leaves with a 
tail-like prolongation at apex (except in var. pleumcarpa) ; prin¬ 
cipal bracts of involucre usually 5 to 8, glabrous or sub-glabrous 
except in vars.3. G. acuminata. 

Lower, the stems often not much exceeding the basal leaves; leaves seldom 
much prolonged, at apex; principal bracts of involucre usually 8 to 
12, gray-pubescent .4. G. occidentalis. 

Herbage bristly with long hairs, also more or less tomentose. 
Bristly hairs not glandular.5. G. subacaulis. 
Bristly hairs glandular.6. G.monticola. 

B. Annuals or biennials; introduced species. 

Herbage glabrous to glandular-pubescent; achenes 1 line long, narrowed equally at each 
end.7. G. capillaris. 

Herbage glabrous to hispidulose; achenes attenuate upward into a beak, 3 Vz to 4 lines 
long.8. G. vesicaria. 

1. C. nana Rich. Densely tufted, 1 to 2% in. high; stems many from the 
short branches of the root-crown, bearing a small cyme of 2 to 6 heads or a 
solitary head; herbage glabrous; leaves mostly basal, obovate-spatulate, 
thickish, entire or essentially so, 1 to 2 in. long, tapering to a margined 
petiole x/o to as long; heads narrowly cylindric, little surpassing the leaves; 
involucre 31/2 to 5 lines high, the inner bracts linear, obtuse, scarious-mar- 
gined, the outer ones oblong, very short; ligules yellowish, exserted; achenes 
linear, constricted below the disk at the apex, 10 to 13-nerved, 2 to 3 lines 
long; pappus 2 lines long, readily deciduous.—High montane slopes, 8000 to 
10,600 ft., rare: Mt. San Antonio; Farewell Gap; Sonora Pass; e. to ISTev. 
and Col., n. to Can. July. 

2. C. andersonii Gray. Stems 1 to several from the very heavy root-crown, 
erect or ascending, 16 to 18 in. high, cymosely forked and bearing only 2 to 
4 heads, the leaves basal or the cauline few and bract-like; herbage nearly 
glabrous to sparsely hispid with short often glandular hairs; leaves oblong- 
obovate, laciniately pinnatifid or dentate, drawn down to a winged base, 1% 
to 6 in. long; involucres 5 to 8 lines high, glandular-pubescent; bracts some¬ 
what imbricated, the inner rather broadly lanceolate, the outermost oblong- 
to ovate-lanceolate, % to % as long as the inner; achenes fusiform, unequally 
8 to 10-ribbed, tapering to a short thick beak; pappus 3 to 4 lines long.— 
Alkaline or wet meadows, 4500 to 5500 ft.: e. Sierra Co.; w. Nev. to e. Ore. 
June-July. 

3. C. acuminata Nutt. Stems slender, 1 to several from a cluster of basal 
leaves, cymosely branched above, 1 to 2 ft. high; herbage cinereous-puberulent, 
the inflorescence glabrous or nearly so; basal and lower cauline leaves lance¬ 
olate to ovate-lanceolate, pinnatifid with narrow spreading or retrorse, often 
somewhat toothed lobes, attenuate below into a petiole and above into a tail¬ 
like prolongation, the whole 4 to 12 in. long; upper cauline leaves linear, 
entire, sessile; involucres narrow, 4 to 5 lines high, glabrous, the inner bracts 
linear, usually with a thickened median callus below, the outer ones small; 
ligules light yellow, well exserted; achenes linear-fusiform or tapering up¬ 
ward, 10-nerved, 3 lines long; pappus persistent, yellowish-white, the bristles 
somewhat united in a ring at base, 3 lines long.—Dry ground, 4200 to 9600 ft.: 
San Bernardino and San Gabriel mountains; Frazier Mt.; Sierra Nevada 
from Kern Co. to Lassen Co.; Yollo Bolly Mts.; e. to Col., n. to Ore. and 
Mont. June-July. Yar. intermedia Jepson n. comb. Herbage, including the 
involucre, tomentose or tomentulose; involucres 5 to 7^ lines high; achenes 
attenuate upward, 3 to 4 lines long, equaling or longer than the pappus.— 
Montane, 1500 to 10,300 ft.: n. Lake Co. to Humboldt Co.; Sierra Nevada; 
desert ranges in Inyo Co.; e. to Col. (C. intermedia Gray.) Yar. pleurocArpa 

Jepson n. comb. Leaves commonly not prolonged at apex; achenes less obvi¬ 
ously narrowed upward, shorter than the pappus, saliently 10-ribbed.—Mon¬ 
tane, 1500 to 7500 ft.: n. Lake Co. to Siskiyou Co., thence e. to Modoc and 
Lassen Cos. (C. intermedia var. pleurocarpa Gray.) 

4. C. occidentalis Nutt. Gray Kaavksbeard. Stems stout, one or several 
from the very scaly summit of the root-crown, branching above, 4 to 12 in. 
high; herbage pubescent, thinly tomentulose or glabrate, and often with 
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short gland-tipped hairs, especially on the peduncles; leaves oblong or ovate 
to lanceolate, runcinately toothed or deeply pinnatifid into linear or lance¬ 
olate lobes,, entire at the acuminate apex, 3 to 7 in. long, on petioles about 

as long; involucres 6 to 8 lines high, the inner bracts linear-attenuate, the 
outer ovate to lanceolate, small; achenes brown, oblong, narrowed towards 
the apex, 10 to 18-costate, 3 to 2>x/<2 (or 4) lines long; pappus 4 to 5 lines 
long.—Stony or sandy mountain ridges, 4000 to 8800 ft.: San Bernardino 
Mts.; nits, of n. Ventura Co.; Tehachapi Mts.; desert ranges of Inyo Co.; 
Sierra Nevada from Tulare Co. to Nevada and Modoc Cos.; Mt. Hamilton; 
Siskiyou Co.; n. to eastern Ore. and Wash., e. to western Nev. 

5. C. subacaulis Cov. Stems leafy, 1 to several from the base, 3 to 10 in. 
high, bearing several stout-pedunculate heads; herbage more or less tomen- 
tose, hirsute with long glandless spreading hairs, those of the involucre few, 
black; leaves oblong to ovate in outline, 2 to 5 in. long, pinnately parted into 
oblong lobes, the lobes again pinnately parted, toothed or cleft; involucres 
6 to 8 lines high, the inner bracts linear-attenuate, the few short outer ones 
lanceolate; achenes dark or black, linear, attenuate upward, about 10-nerved, 
414 lines long.—Montane valleys, 3500 to 6000 ft., Sierra Co. to Siskiyou Co. 

6. C. monticola Cov. Stems 1 to several from the base, leafy, cymosely 
branched above, 5 to 14 in. high; herbage darkish, glandular-hirsute, some¬ 
times scantily tomentose as well; basal leaves oblong to ovate-lanceolate, 
dentate to pinnatifid with toothed lobes, 2 to 6 in. long, the petioles mar¬ 
gined, 1 to 2 in. long; cauline leaves similar, sessile, 1^/2 to 3% in. long; 
involucres 8 to 10 (or 11) lines high, the bracts lanceolate, with or without 
shorter ones at base; achenes oblong, slightly narrowed near apex, with 10 
prominent ribs and often smaller intermediate ones, 3 lines long; pappus 
3% to 4 lines long, tardily deciduous, leaving a white crown.—Montane at 
middle altitudes (4000 to 6000 ft.): Lake Co. to Siskiyou Co., thence e. to 
Lassen Co.; n. to Ore. May-June. 

7. C. capillaris (L.) Wallr. Smooth Hawksbeard. Annual or biennial; 
stems 1 to several from base, slender, simple below, paniculate above, 1 to 
2% ft. high; herbage green and glabrous to glandular-pubescent; leaves 
mostly basal, broadly oblanceolate, thinnish, toothed (the teeth inclined to 
be salient), or pinnatifid or pinnately parted, 2 to 4 in. long, narrowed into 
a winged petiole; upper cauline lanceolate, with broad sessile base, 1 to 2 
in. long; heads many, small; involucres 2 to 3% lines high, the bracts linear, 
acuminate; achenes linear-oblong or narrowed equally at each end, 10-ribbed, 
1 line long; pappus l1/* to 2 lines long. — Introduced European weed, 
spontaneous in fields and pastures: Eureka; Berkeley; Hetch-Hetchy. (C. 
virens L.) 

8. C. vesicaria L. var. taraxacifolia Thuill. Rough Hawksbeard. Biennial; 
stems 1 or few from the root-crown, paniculately branched above, l1/? to 2x/2 

ft. high; herbage subglabrous, but provided with short scattered bristles, 
these gland-tipped on the peduncles and involucres; basal and lower leaves 
oblong or spatulate in outline, pinnately parted, runcinate-pinnatifid or 
sometimes merely dentate, l1/^ to 4 in. long, on petioles about as long; 
upper cauline leaves small and scattered, sessile by a sagittate-dentate base; 
involucre 4 to 6 lines high; achenes oblong, 10 to 13-ribbed, the body 2 to 
2x/2 lines long, narrowed above to a rather slender beak 1% lines long, the 
narrowed portion not filled by the seed; pappus 2% lines long.—Introduced 
from Eur.: spontaneous on the Mendocino coast and near Los Angeles. June- 
Aug. (C. biennis auct. Cal.) 

26. LYGODESMIA Don 

Much-branched herbs with slender tough branches. Leaves narrow or those 
of the branehlets scale-like. Heads terminal on the branchlets, 3 to 12- 
flowered. Receptacle naked. Flowers pink or rose-color. Achenes slender, 
terete but tapering slightly to base, angled or obscurely striate, truncate at 
each end, glabrous. Pappus persistent, of numerous bristles, the bristles 
capillary, unequal, white or whitish, not plumose. (Greek lugos, a pliant twig, 
and desme, bundle, the original species with fasciculate stems.) 
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Very spinescent perennial; pappus yellowish white.1. L. spinosa. 
Annual; not spinescent; pappus bright white.2. L. exigua. 

1. L. spinosa Nutt. Stems few or several from the root-crown, many times 
parted into slender rigid branches with spinose-tipped branchlets, forming 
an almost leafless and very thorny plant % to 2 ft. high; root-crown indurated, 
matted with large tufts of wool; herbage bright green, puberulent to gla- 
brate; lower leaves linear, entire, 3 lines to 2 in. long, the upper reduced to 
scales; heads about 3-flowered, mostly erect, subsessile or on very short 
branchlets; involucres 4% lines high, their bracts loose, the inner lance¬ 
olate, the outer broad, calyculate; ligules well exserted, rose-pink; achenes 
slightly tapering from apex to base, somewhat 5-angled, 2 lines long; pappus 
3 lines long.—Gravelly slopes or alkaline plains, 4000 to 6000 ft.: e. of Sierra 
Nevada from Modoc Co. to Inyo Co.; Blue Ridge, San Gabriel Mts. (F. W. 
Peirson); e. to Nev. and Utah. 

2. L. exigua Gray. Diffusely much-branched annual 4 to 12 in. high; her¬ 
bage glabrous or puberulent; leaves mostly basal, spatulate, entire or runei- 
nately toothed or pinnatifid, % to 1% in. long, the upper few and smaller, 
those of the branchlets reduced to scales; heads small, about 3 or 4-flowered, 
terminating slender branchlets about % to 1 in. long; involucres 2 to 2y2 
lines high, the inner bracts lanceolate, the outer few, minute, calyculate; 
achenes clay-white, 5-angled, minutely roughened, 1% to 2 lines long, the 
sides with a median groove; pappus 1% lines long.—Desert canons or valleys, 
200 to 4000 ft.: Colorado Desert; n. to Inyo Co.; e. to Utah and N. Mex. 
May. 

Tribe 2. Mutisieae. Mutisia Tribe 

Herbs or shrubs. Leaves alternate. Heads with the flowers all alike. Corolla 
in ours 2-lipped with 2 lobes in upper lip and 3 in lower, the lower lip in 
marginal flowers often elongated. Anthers with long tails at base. Style- 
branches of perfect flowers not appendaged, in ours comparatively long. 

27. TRJXIS P. Br. 

Ours a low desert shrub. Leaves alternate, entire or merely denticulate. 
Heads (in ours) terminal on the leafy corymbose branchlets. Flowers yellow, 
all perfect and fertile. Corolla 2-lipped; 
lip ligulate, 3-toothed at apex, larger 
in marginal flowers. Involucre sub¬ 
tended by several leafy bracts, its 
proper bracts chartaceous or coria¬ 
ceous, 8 to 12 in one rank (in ours). 
Achenes slender, sometimes tapering 
to or somewhat beaked at the sum¬ 
mit. Pappus soft. (Greek trixos, 
three-fold, referring to the 3-cleff 
corolla lip.) 

1. T. californica Kell. Stems many 
from the base, erect, lRL to 2 or 4 
ft. high, leafy up to the heads; her¬ 
bage glabrous or scaberulous; leaves 
ovate-lanceolate, sessile, 1% to 2 in. 
long; involucral bracts dull straw- 
color, linear, acute, 5 to 6 lines long; 
achenes densely squamellate.—Desert 
washes: w. and n. borders of the 
Colorado Desert; e. to Ariz., s. to L. 
Cal. (T. suffruticosa Wats.) 

28. PEREZIA Lag. 

Branching perennial herbs. Leaves 
alternate, coriaceous, reticulated. 
Heads (in ours) cymosely paniculate. 
Involucre narrowly campanulate, its 

upper lip deeply 2-lobed; lower 

920. Perezia microcephala Gray; a, lower leaf 
x *4 ; b, ififl. x V2 ; c, fl. x 3. 
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bracts narrow, imbricated. Corolla 2-lipped, whitish or purplish. Aclienes 
5-angled, the angles nerved. Pappus (in ours) of many capillary scabrous 
bristles. (Lorenzo Perez, Spanish medical botanist, 16th century.) 

1. P. microcephala (DC.) Gray. Sacapellote. Fig. 920. Stem stout, leafy, 
2% to 3% ft. high; herbage glandular-puberulent; leaves oblong-ovate, den¬ 
ticulate, cordate-clasping, 2 to 7% in. long; panicle 5 to 11 in. broad; heads 
4 to 5*4 lines high; bracts of the involucre linear, acute, mucronate; corolla 
rose-color to white, the lower (or outer) lip broad, 3-toothed, the upper lip 
deeply parted into 2 linear lobes; pappus white, soft.—Chaparral belt, rather 
common: San Luis Obispo Co. to w. San Diego Co.; Santa Rosa Isl. 

Tribe 3. Eupatorieae. Eupatory Tribe 

Ours herbs or suffrutescent plants with white or flesh-colored perfect disk- 
flowers and no rays. Receptacle naked. Anthers not caudate at base. Style- 
branches stigmatic only below the middle. 

29. TRICHOCORONIS Gray 

Slender herb, the stems branching, weak or at base creeping. Leaves oppo¬ 
site, sessile. Flowers flesh-color, in slender peduncled heads terminating the 
branches. Receptacle convex, naked. Bracts of the involucre 12 to 18, 
herbaceous or somewhat membranous, equal, nerveless. Corolla abruptly 
much dilated above the narrow tube. Pappus of many small or minute paleae 
and awns, forming a sort of crown. (Greek trichos, hair, and koronis, top.) 

1. T. wrightii Gray. Annual; stems assurgent, 6 to 9 in. high, rooting at 
the lowTer nodes; leaves oblong or 
linear-lanceolate, remotely serrate or 
entire, auricled at base, 4 to 13 lines 
long; heads 2 to 2y2 lines broad; 
achenes 5-angled, the angles hispid- 
ulous toward the summit; pappus of 4 
barbellate bristles with an equal num¬ 
ber of intervening but very small fim¬ 
briate paleae.—Muddy shores or moist 
bottoms: Sutter Co.; lower San Joa¬ 
quin River; Beaumont; San Jacinto 
Lake; thence e. to southern Tex., s. 
to Mex. Sept. (T. riparia Greene. 
Biolettia riparia Greene.) 

30. MALPERIA Wats. 

Annual plants with the aspect of 
Rigiopappus. Leaves alternate, nar¬ 
row, sessile. Heads loosely cymose. 
Involucre turbinate, its bracts very 
unequal, thin, scarious-margined, 2 or 
3-nerved. Receptacle flat, naked. 
Style-branches thickened, included, 
exserted in age. Achenes slender, 5- 
angled. Pappus-paleae 3 or 4, minute, 
truncate and erose, with 3 interven¬ 
ing barbellulate bristles as long as the 

921. Malperia tenuis Wats.; a, fl. branch- corolla and dilated at base. (Ety- 
let x V2 ; b, outer bract x 4; c, inner bract moloo-y obscure.) 

x 4; d, fl. x 4; e, pappus-bristle x 8. - , . ’xr , AO, 
1. M. tenuis Wats. Fig. 921. Stems 

erect, branching, 8 to 12 in. high, glabrous; leaves narrowly linear, entire, 
obscurely puberulent, 1 to 2 in. long; heads 4 to 5 lines high, its bracts nar¬ 
rowly lanceolate, pubescent on the back; flowers brownish.—Sw. Colorado 
Desert: Split Mt.; Signal Mt.; s. to L. Cal. 

31. BRICKELLIA Ell. 

Perennial herbs or low shrubs. Leaves alternate, sometimes opposite, 
resinous-dotted. Flowers white or whitish, in narrow heads. Heads in termi- 
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nal clusters or paniculate or solitary. Involucre imbricated, its bracts 
usually striately nerved. Receptacle naked. Corolla slender, 5-toothed. 
Achene with 10 nerves or ribs. Pappus of numerous scabrous or barbellate 
capillary bristles mostly in a single series. (Dr. John Brickell, early Georgia 
botanist.) Coleosanthus. 

A. Heads solitary or terminating the more or less corymbosely arranged branchlets. 

Stems leafy up to the heads.1. B. greenei. 
Stems not leafy up to the heads (except outer bracts of the involucre leaf-like in var. of 

no. 3). 
Herbage whitened with a dense rather close tomenhun; involucral bracts in 5 or 6 

series, well imbricated.2. B.incana. 
Herbage green; involucral bracts in 3 or 4 series, not so closely imbricated. 

Outer bracts of involucre foliaceous; leaves ovate, mostly saliently toothed. 
3. B. atractyloides. 

Outer bracts of involucre not foliaceous; leaves mostly narrower, entire or 
nearly so. 

Branches divaricate; pappus 2% to 3% lines long, usually surpassing the 
involucral bracts; leaves of the branchlets not over 4 lines long. . . 

4. B. frutescens. 
Branches ascending; pappus 4 lines long, usually equaled or surpassed by 

the involucral bracts; leaves of the branchlets 6 to 11 lines long. . . 
5. B. oblongifolia. 

B. Heads clustered, usually somewhat racemose-paniculate, or if terminating the branchlets 
these not corymbosely arranged. 

Leaves lanceolate, entire, trough-shaped; heads in racemosely arranged clusters; involucre 
2 to 2% lines high.6. B. multiflora. 

Leaves ovate to ovate-lanceolate, toothed, plane or nearly so. 
Leaves of the branchlets with blades mostly 3 to 5 lines long. 

Outer involucral bracts herbaceous-tipped. 
Leaves and young stems tomentose.7. B. nevinii. 
Leaves and stems glandular-villous and viscid.8. B. micropliylla. 

Outer involucral bracts not herbaceous-tipped. 
Leaves and young stems viscid and puberulent.9. B. watsonii. 
Leaves and young stems white-puberulent, not viscid. . . .10. B. desertorum. 

Leaves of the branchlets with blades mostly 4 to 12 (or 24) lines long. 
Heads in clusters racemosely arranged along the main stem or branches. 

11. B. calif or nica. 
Heads not in racemosely arranged clusters. 

Outer involucral bracts abruptly tipped with a long spreading tail. 
12. B. grandiflora. 

Outer involucral bracts not long-tailed.13. B. knappiana. 

1. B. greenei Gray. Stems many from a woody base, erect or ascending, 
simple or somewhat branched above, very leafy, 9 to 16 in. high; herbage 
very viscid and glaudular-pilose up to the heads; leaves alternate, ovate, 
mostly serrate, sometimes entire, 7 to 11 lines long, the petioles about *4 line 
long; heads terminal and solitary or terminating the corymbosely arranged 
branchlets, closely subtended and the lower portion enveloped by a tuft of 
leaves; involucres 6 to 7 lines high, their bracts linear, acuminate, 2 or 4- 
nerved, nearly or quite equaling the pappus.—Montane, 6000 to 8000 ft.: 
Placer Co. to Lassen Peak; Yollo Bolly Mts.; Scott Mts.; Mt. Shasta; n. to 
Ore. June-Aug. 

2. B. incana Gray. Stems suffrutescent below, branching, forming a glo¬ 
bose bush 2 to 4 ft. high; herbage white with close tomentum, the tomentum 
deciduous from the stems and revealing the chalky-white bark beneath; 
leaves alternate, broadly ovate, entire or serrulate, 5 to 12 lines long, sessile 
or on petioles % line long; heads solitary, terminating the branchlets, large 
for the genus (9 to 12 lines high in fruit); involucres turbinate-campanulate, 
7 to 9 lines high, their bracts well imbricated in 5 or 6 series; pappus at 
maturity much exceeding the bracts; achenes ashy-pubescent, the base with 
a conspicuous callus.—Sandy washes and mesas in the deserts, 1500 to 3000 
ft.: n. Colorado Desert; Mohave Desert; e. to southern Nev. May-June. 

3. B. atractyloides Gray var. arguta Jepson n. comb. Low much-branched 
shrub (8 to 14 in. high); herbage with scattered gland-tipped hairs, the old 
stems dark, the young stems whitish, the leaves vivid green; leaves alter¬ 
nate, ovate, saliently toothed or serrate to entire, the acute or commonly acu¬ 
minate apex mostly entire, prominently veined, 6 to 11 lines long, the petioles 
very short (*4 line long); heads solitary at the ends of the branchlets on 
slender peduncles Vo to 1% in. long; involucre 5 to 6 lines high, the outer 



1016 COMPOSITAE 

bracts lanceolate or ovate, rarely foliaceous, the inner linear-attenuate; 
pappus sordid, at maturity surpassing the involucral bracts.—Desert valleys 
and mesas, 2000 to 4000 ft.: Inyo Co.; Mohave Desert; Colorado Desert; s. 
to L. Cal. Apr.-June. (B. arguta Bob.) It passes in e. Inyo Co. into B. 
atractyloides of s. Nev. which is granular-puberulent, not glandular, and with 
broader involucral bracts. Yar. odont6lepis Jepson n. comb. Involucre sub¬ 
tended by foliaceous dentate bracts.—W. Colorado Desert. (B. arguta var. 
odontolepis Rob.) 

4. B. frutescens Gray. Rigid shrub 8 to 14 in. high, the branches divari¬ 
cate and often spinose; herbage glandular-pubescent; leaves alternate, 
linear-spatulate, obtuse, entire, 2 to 5 lines long; heads terminal on the 
corymbose branchlets, 26 to 35-flowered; involucres campanulate, 4 to 5 lines 
high; bracts distinctly 2 to 4-nerved, acute or obtuse, the short and oblong 
outer ones somewhat greenish-tipped; achenes hispidulous-scabrous; pappus- 
bristles minutely serrulate.—W. borders of the Colorado Desert; s. to L. Cal. 
Apr.-May. 

5. B. oblongifolia Nutt. var. linifdlia Rob. Stems numerous from a woody 
base, ascending or erect, leafy, forming round-topped clumps 7 to 12 in. 
high; herbage cinereous-pubescent and also glandular, at least above; leaves 
broadly oblong or oblong-ovate to linear, acute, entire or with 1 or 2 short 
teeth, 7 to 10 (16) lines long, sessile or with petioles 1 line long; heads 6 to 
8 lines high, 30 to 50-flowered, terminal on partly naked peduncles; involucres 
campanulate, 5^2 to 6% lines high; bracts 2 to 4-nerved, linear, acute to 
attenuate, the inner writh very slender tips; achenes hispidulous on the ribs.— 
Desert areas, 4000 to 6000 ft.: Colorado and Mohave deserts; Inyo Co.; e. to 
Utah and Ariz. (B. mohavensis Gray.) 

6. B. multiflora Kell. Erect shrub 3 to 8 ft. high, the stem and branches 
white; herbage glabrous, sometimes slightly scabrid; leaves alternate, ovate- 
lanceolate to lanceolate, entire or denticulate, 3-nerved, commonly sickle¬ 
shaped, markedly trough-shaped (that is, the sides a little conduplicate), very 
gummy, 1 to 3 in. long, the petioles V2 to 2 lines long; leaves of the crowded 
panicle lanceolate to linear, small, with obscure lateral nerves; heads race¬ 
mose-paniculate or the panicle compound and as much as % to 1*4 ft. long; 

bracts of the involucre 13 to 31; re¬ 
ceptacle glabrous; achenes sparsely 
hairy, % line long.—Sandy washes, 
east side Sierra Nevada, 4000 to 6000 
ft.: Hanaupah Canon, Panamint 
Range; Silver Canon, Inyo Range; e. 
to Soda Sprs. Canon, Esmeralda Co., 
Nev., n. to Kings Canon, Ormsby Co., 
Nev. 

7. B. nevinii Gray. Fig. 922. Dense 
shrub, the stems several from the base, 
1 to IV2 ft. high, slender, crowded 
with short branches above, the heads 
solitary or in 2 or 3-flowered glome- 
rules on the ends of the branches and 
thus paniculate; herbage white-tomen- 
tose, the tomentum soon becoming 
loose, especially on the stems; leaves 
alternate, ovate, subcordate and 
closely sessile or on very short ( 
line) petioles or rarely cuneate at base, 
acutish, few-toothed or entire, 3 to 8 
lines long; heads oblong-cylindric, 21 
to 25-flowered; involucres narrowly 
turbinate, white-tomentose (or in age 
glabrate and green), 41/> to 5b2 lines 
high, their bracts linear, acute, the 
outer regularly shorter, the outermost 
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commonly with spreading tips, the inner with erect acuminate tips; achenes 
minutely pubescent.—Foothills: Santa Monica Mts.; San Gabriel Mts. 

8. B. microphylla Gray. Stems erect from a somewhat woody base, 1 to 2 
ft. high, paniculately much branched, the short leafy branclilets terminated 
by 1 to 3 heads; herbage glandular, short-villous or -puberulent, rarely a little 
tomentulose; leaves roundish ovate to oblong, subcordate or truncatish at 
base, obtuse or apiculate, vivid green, when old somewhat scabrous, denticu¬ 
late or subentire, 4 to 9 lines long, sessile or on petioles to 2 lines long, those 
of flowering branehlets 1 to 2 lines long; heads 5 to 5% lines long, about 22- 
flowered; bracts of the involucre about 21 to 45, herbaceous at the apex; 
flowers yellowish or a little purplish; achenes grayish brown, 2 lines long, 
hispidulous on the ribs; pappus-bristles obscurely barbellate.—Sandy canons, 
5000 to 6000 ft.: San Gabriel Mts.; e. side Sierra Nevada from Inyo and 
Mono Cos., Cal., to Storey Co., Nev.; e. to Col., n. to Ore. and Ida. Sept.-Oct. 

9. B. watsonii Eob. Habit and foliage as in no. 8; stems and peduncles 
tomentulose-puberulent, the leaves puberulent and a little glandular; leaves 
ovate, sparingly dentate or denticulate, 4 to 8 lines long, the petioles about 
1 line long; leaves of the flowering branehlets 1 to 3 lines long, subsessile; 
heads 1 to 3 on the ends of the branehlets, 3 to 4 lines high, 13 to 18-flowered; 
bracts of the involucre linear, acute, the shorter outer ones with recurved 
green tips; achenes 1% lines long.—Providence Mts., e. Mohave Desert; e. to 
Nev. and Utah. Aug. 

10. B. desertorum Cov. Shrubby, branching, 3 ft. high, the branches 
slender; herbage white-tomentulose, the branches becoming glabrate and 
white-barked; leaves opposite or alternate, ovate, crenate-serrate, obtuse, 2 
to 4 lines long, white-tomentulose; petioles about % line long; heads in 
glomerules terminating the short lateral branehlets, 8 to 12-flowered; in¬ 
volucres 3 to 4 lines high, the bracts linear, acute, striate, not herbaceous- 
tipped; flowers white; achenes finely setulose on the ribs.—Desert canons, 
rare: Inyo Co.; Colorado Desert; e. to Ariz. and Nev. Oct.-Nov. 

11. B. californica T. & G. Stems many from the shrubby base, virgate 
or paniculately branching, 2 to 3 ft. high; herbage roughish puberulent; 
leaves roundish or triangular-ovate, 3-ribbed and roughish, somewhat irregu¬ 
larly serrate, V2 to 2% in. long; glomerules of heads spicate or racemose 
along the more or less leafy stems; heads 5 to 6 lines high, 10 to 15-flowered, 
often more or less nodding; bracts of the involucre, especially the inner, with 
thin obtuse straight tips; achenes 1% lines long, the pappus-bristles white or 
more or less sordid, slightly scabrid.—Gravelly stream beds, 200 to 2700 ft.: 
Coast Ranges from Siskiyou Co. to San Luis Obispo Co.; Sierra Nevada foot¬ 
hills from Shasta Co. to Amador Co.; coastal S. Cal.; e. to Col. and New 
Mex., s. to Mex. The plants fill arid valleys at night with their perfume. 
Yar. jEPsdNii Eob. Leaves and pubescence as in the species; heads on pedi¬ 
cels Vs to 2 in. long; outer involucral bracts acutish, the inner acute.—Solano 
Co. to Lake Co. July-Sept. 

12. B. grandiflora Nutt. Stems herbaceous, erect, several from a fusiform 
root, usually simple up to the inflorescence, 1 to 234 ft. high; herbage finely 
puberulent or somewhat cinereous; leaves usually opposite or sometimes 
alternate, deltoid-ovate or lanceolate, truncatish or cordate at base, 1% to 
2% in. long, dentate, the acuminate apex entire; cyme one and compact, 
terminating the stem, or several and terminal on the branehlets and thus 
more or less paniculate; heads more or less drooping, 20 to 38-flowered; in¬ 
volucres 6 to 7 lines high, the bracts about 30 to 37, green, 5 to 7-nerved, 
loosely imbricated, the inner linear, acute, the outer oblong to ovate, caudate 
or subulate-attenuate at apex, the subulate part of the bracts loose, com¬ 
monly longer than the body; flowers greenish or yellowish white, the golden 
yellow style-branches conspicuously exserted; achenes 2 lines long, brown, 
slightly hirtellous; pappus-bristles white, barbellate, caducous.—Montane, 
4000 to 6500 ft.: Sierra Nevada from Mariposa Co. to Shasta Co.; Siskiyou 
Co.; n. to Wash., e. to Ariz. and Col. Var. petiolaris Gray. Slender, the axils 
often with leafy shoots; leaves subcordate at base, caudate-acuminate, mi- 
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nutely scabrid-puberulent, the petiole about as long as the blade.—Sonora 
Pass; e. to Col. and N. Mex., s. to Ariz. and Mex. 

13. B. knappiana Drew. Slender willow-like shrub 2 to 8 ft. high, the 
branches white-barked or the bark in age shreddy; stems evidently, the 
leaves very slightly scaberulose and somewhat glutinous; leaves alternate, 
ovate to lanceolate, acute, serrate or sometimes saliently toothed, 1 to l1/^ 

in. long, the petioles 2 lines long; heads in glomerules terminating lateral 
branclilets of the leafy panicle, 5-flowered; involucres turbinate, 2 to 3 lines 
high; bracts linear to oblong, obtuse, regularly imbricated, the outer succes¬ 
sively shorter, 4-nerved; achenes rather densely but minutely appressed- 
setulose, indistinctly nerved.—Rare, Panamint Mts., Inyo Co., 3000 ft. 
Aug.-Sept. 

32. HOFMEISTERIA Walp. 

Bushy plants. Lower leaves opposite, the upper alternate. Heads medium¬ 
sized, long-peduncled or nearly sessile, many-flowered. Flowers whitish. 

Involucre campanulate, its bracts nar¬ 
row, striate, imbricated. Receptacle 
naked. Achenes 5-angled by the strong 
nerves, callous-thickened at base. 
Pappus of 2 to 19 scabrous bristles, 
some of them paleaceous at base. (W. 
Hofmeister, the great plant embry¬ 
ologist.) 

1. H. pluriseta Gray. Fig. 923. 
Intricately branched bush, 1 to 2% ft. 
high; herbage glandular-puberulent; 
leaves deltoid, acuminate, entire or 
with a few acute or subulate teeth, 2 
to 4 lines long, on petioles % to 1% 

in. long; involucre 4 lines high, about 
23 to 26-flowered; bracts conspicu¬ 
ously 3-striate, with acuminate often 
recurved tip; pappus-bristles 10 to 
19, unequal, the longer about equaling 
the corolla, some of them scarious- 
margined at base, or the scarious mar¬ 
gins becoming free.—Rocky beds and 
walls of canons in the deserts: Inyo 
Co. to the Mohave and Colorado 
deserts; e. to Ariz. 

33. EUPATORIUM L. Thoroughwort 

Ours erect perennial herbs with the 
leaves mostly opposite. Heads discoid, 
in terminal corymbs. Flowers purplish 

or white, perfect. Receptacle naked. Styles with long thickened or clavate 
branches, much exserted. Achenes angular or striated. Pappus consisting of 
a single row of capillary bristles. (Eupator Mithridates, King of Pontus; 
Pliny says the king used a species as a poison antidote.) 

1. E. occidentale Hook. Stems several from the base, strict, simple or with 
few ascending branches, 1 to 1 % ft. high; herbage minutely puberulent, 
glabrate; leaves ovate, truncate or subcordate at base, or sometimes round¬ 
ish, coarsely serrate to subentire, 1 to 1% in. long, the petioles 1 to 7 lines 
long; cymes small, compact, somewhat paniculate; heads 4 to 5 lines high, 
8 to 16-flowered; involucres very slightly longer than the mature achenes, 
the bracts 9 to 15 in 2 series, nearly equal, lanceolate, rather firm, nearly 
nerveless; corolla pinkish, sometimes whitish.—Montane: Sierra Nevada, 4000 
to 9500 ft., from Tulare Co. to Nevada Co.; Mt. Shasta; Humboldt Co., 2000 
to 4000 ft.; n. to Wash., e. to Nev. Var. arizOnicum Gray. Stems taller (2 to 
2VS ft. high), more branching, the panicle much larger; leaves l1/^ to 2x/2 in. 
long.—Humboldt Co.; Mariposa Co.; se. to Ariz. 

923. Hofmeisteria pluriseta Gray; a, fl. 
branchlet x x/z ; b, involucral bract x 2% ; 

c, fl. x 2V2. 
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Tribe 4. Astereae. Aster Tribe 

Annual or perennial herbs or shrubs with bland watery juice. Herbage 
scentless, the foliage sometimes gummy or resinous. Leaves alternate. Re¬ 
ceptacle naked. Bracts of the involucre commonly well imbricated. Disk- 
flowers yellow (except in some Lessingias, Pentachaetas and Conyzas), per¬ 
fect in all ours except Baccharis. Rays present or absent. Anthers not 
caudate at base. Pappus of awns or bristles (paleaceous in Gutierrezia and 
Amphiachyris, none in Beilis). 

34. GUTIERREZIA Lag. 

Herbs or suffrutescent plants. Herbage resin-bearing, nearly glabrous. 
Leaves alternate, narrowly linear, entire. Heads very small, turbinate-cam- 
panulate to linear, numerous, in terminal cymes. Bracts of the involucre 
coriaceous, the outer shorter. Receptacle in ours flat. Flowers yellow; rays 
short, 1 to 11. Achenes angled or striate, mostly silky. Pappus paleaceous, 
its scales unequal in ours. (Name of a noble Spanish family.) 

Flowers of disk and ray more than 1 or 2 each. 
Ray-flowers 8 to 11; involucre turbinate.1. G. calif or nica. 
Ray-flowers 3 to 7 ; involucre clavate-oblong.2. G. sarothrae. 

Flowers of disk and ray 1 or 2 each; involucre linear.3. G. lucida. 

1. G. californica T. & G. Stems several from a much-branched woody 
base, loosely branched above, % to 1% ft. high; herbage scabrous; heads 
corymbose; involucres turbinate, 2 to 2y2 lines high, their bracts with 
roughish green tips; rays 8 to 11; disk-flowers 6 to 14; achenes densely silky; 
pappus of about 12 paleae.—Dry hills and plains: South Coast Ranges; upper 
San Joaquin Valley; coastal S. Cal.; e. to Ariz. Var. bracteata Hall. Branch- 
lets strongly divaricate or even geniculate, with numerous bract-like leaves, 
or these deciduous; heads few and large, solitary.—Between Banning and 
Seven Palms. (G. bracteata Abrams.) 

2. G. sarothrae Britt. & Rusby. Matchweed. Bushy plant with numerous 
erect stems from a woody base, 1 to 2 ft. high; inflorescence cymose-panicu- 
late, the heads solitary on short peduncles or 3 to 5 in terminal glomerules; 
involucres clavate-oblong, iy> to 2 lines high, the bracts with minute green 
tips; disk- and ray-flowers each 3 to 7; pappus of 9 to 12 scales; achenes silky- 
pubescent.—Coastal S. Cal.; w. Mohave Desert; e. to Tex., thence n. to Man. 

3. G. lucida Greene. Straggling bush 1 to iy> ft. high; herbage clear yel¬ 
lowish-green, very resinous; foliage sparse and lax; inflorescence cymose- 
paniculate, the numerous heads glomerate at the ends of the slender twigs; 
involucres linear, 1 y2 lines high; bracts closely appressed, almost destitute 
of greenish tips; disk-flowers reduced to 1 or 2, the ray-flowers 1, rarely 2; 
pappus of disk and ray of 8 to 10 scales; achenes silky.—Dry hills, 2000 to 
4000 ft.: Mohave Desert; Inyo Co. 

35. AMPHIACHYRIS Nutt. 

Ours a low bush with entire leaves. Herbage glabrous. Flowers yellow, the 
heads nearly sessile and glomerate in small cymes. Heads radiate; ray- 
flowers pistillate, fertile; disk-flowers perfect, sterile. Bracts of the involucre 
thin, closely imbricated or slightly cohering, the outer more or less boat¬ 
shaped. Ray-achenes pubescent; disk-achenes glabrous. Pappus of ray- 
flowers, in our species, of few and short bristles, the bristles (chiefly on the 
outer side) united into 2 or 3 laciniate scales; pappus of disk-flowers of 5 to 
20 weak flattened bristles, united at base, nearly or quite equaling the 
corolla, denticulate. (Greek amphi, on both sides, and achuron, chaff.) 

1. A. fremontii Gray. Bush 1 to 2 ft. high, with rigid divaricate branches; 
bark white after the first season; leaves obovate or elliptic, acute, narrowed 
to the sessile base or short petiole, 4 to 7 lines long; cymes terminal, com¬ 
pound, leafy-bracted; involucres ovoid, 2 lines high, the outer bracts broadly 
oblong, very obtuse, thin, the inner bracts narrow; rays 1 or 2, about 1 line 
long; disk-flowers 3 to 6.—Rocky mountain slopes or gravelly washes: Death 
Valley region from the Argus Range to the Funeral Range; e. into southern 
Nev. 
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36. GRINDELIA Willd. Gum Plant 

Coarse perennial herbs, sometimes suffrutescent at base. Leaves obovate 
or spatulate to oblong-lanceolate, sometimes narrower, commonly serrate. 
Heads usually gummy, medium-sized or large, solitary on the branches, ours 
with rays. Involucre campanulate or hemispherical, the bracts many-ranked, 
foliaceous or firm-herbaceous, often with attenuate squarrose points. Aehenes 
short, truncate, compressed or turgid, glabrous. Pappus of 2 to 8 very readily 
deciduous awns or small scales. Involucral cups of the budding heads com¬ 
pletely filled with the white or cream-like gummy exudation. (Hieronymus 
Grindel, Russian botanist, professor at Riga and Dorpat.) 

Involucre with conspicuous foliaceous bracts (except in var. davyi).1. G. robusta. 
Involucre without foliaceous bracts or with only a few small ones. 

Stem and branches (at least above) and sometimes the leaves pubescent; plants 1 to 3 
ft. high ...2. G. rubricaulis. 

Herbage wholly glabrous. 
Stems woody at base, 2 to 3 Vz ft. high; often with densely leafy sterile shoots. . . . 

3. G. cuneifolia. 
Stems herbaceous nearly or quite to the base, V2 to 2 ft. high; without sterile 

shoots; bracts of involucre with spreading or recurved tips. 
Heads 2 to 2 V2 in. broad; leaf veins brownish.4. G. venulosa. 
Heads less than 1 in. broad; leaf veins not brownish. 

Leaves clasping; heads 6 to 10 lines wide.5. G. camporum. 
Leaves not clasping; heads 3 to 4 lines wide.6. G. nana. 

1. G. robusta Nutt. Gum Plant. Stems few to several, mostly erect, 1 to 
2 ft. high; herbage glabrous or very slightly pubescent; leaves oblong to 
ovate or lanceolate, acute or sometimes wider above and obtuse, sharply 
serrate or denticulate or the uppermost entire, sessile or auriculate-clasping, 
1 to 2 in. long; heads with foliaceous sometimes broad bracts, 2 to 5 in a 
terminal cyme, each rather long leafy branch one-headed; involucres % to 1 
in. broad; bracts with attenuate squarrose or recurved tips; mature aehenes 
crowned with a mostly 1 or 2-dentate often oblique border; pappus-awns 
2 to 8.—Along the seacoast: San Diego to Santa Barbara; n. to San Fran¬ 
cisco; not plentiful. May-Aug. Var. latifolia (Kell.) Gray. Stems robust; 
leaves large and broad, 1% to 2 y2 in. long, 1 to 2 in. wide, subcordately 
clasping.—Santa Barbara Isis. (G. latifolia Kell.) Var. marItima Jepson. 
Stems ascending or erect, 1 to 2 ft. high; leaves narrowly or broadly oblong 
to lanceolate, in a few cases wider above, obtuse, or mostly acute, more or 
less serrate; involucre % in. broad; bracts linear-lanceolate, closely com¬ 
pacted, with erect or spreading tips; accessory foliaceous bracts few or 
several, unequal, ovate to lanceolate or linear, often deflexed.—Along the 
seaboard: Marin Co.; San Francisco; San Mateo Co. June-July. The folia¬ 
ceous bracts are very variable in shape and size, even on the same plant, 
always more numerous on the head terminating the main axis, few or some¬ 
times none on the heads terminating branches. (G. rubricaulis var. maritima 
Greene.) Var. patens Jepson. Stems 1 to 2 ft. high, mostly simple or with 
few strict 1-headed branches; herbage glabrous or finely puberulent; leaves 
narrowly oblong to oblanceolate, the lower narrowed to a petiole, 2 to 3% 
in. long, the upper sessile, narrowed toward the base, serrate or often entire 
below the middle; involucre wholly or largely foliaceous, its bracts erect, 
nearly equal, linear or lanceolate, 1 to 2 lines broad, not glutinous-compacted, 
sometimes with an inner involucre of subulate or filiform bracts which are 
glutinous-compacted. — Hilltops in the Coast Ranges, not common. (G. 
patens Greene.) Var. platyphVlla Greene. Stems erect, leafy, % to 1 ft. 
high; leaves broadly spatulate, obtuse, auriculate-clasping; involucres 7 lines 
wide, the foliaceous bracts ovate, few.—Monterey. July. Var. davyi Jepson. 
Stems commonly clustered, erect, 2 ft. high, rarely simple, mostly with long 
1-headed sparingly leafy peduncles; herbage glabrous, rarely puberulent, 
darker green than in the next species; basal leaves oblong or obovate, nar¬ 
rowed to a rather long, often winged petiole, serrate or coarsely and saliently 
toothed, 2 to 8 in. long, the cauline similar or sessile; heads naked; involucres 
% to 1 in. broad, very gummy, the lanceolate bracts with subulate or filiform 
squarrose tips.—Valley lands about San Francisco Bay. 

2. G. rubricaulis DC. Red-stem Grindelia. Stems commonly 2 ft. high, 
tufted, reddish or brownish, ending in a small corymb of about 3 or 4 heads 
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or one-headed; herbage scantily soft-pubescent when young, in age often 
glabrous; leaves 2 to 5^4 in. long, oblong, serrate or disposed to be entire, the 
basal attenuate into a petiole as long as the blade, the cauline similar or 
sessile; heads small, % in. in diameter (not including the rays); involucral 
bracts lanceolate, not squarrose, very slightly or not at all glutinous, some¬ 
times tomentose.—Eidges and hillsides of the Coast Ranges, in openly wooded 
country: Mt. Tamalpais; Sonoma; Napa Range. Yar. interioris Jepson n. 
var. Basal leaves oblanceolate, the cauline oblong; involucre % to 1 in. 
wide, the bracts spreading or reflexed.—Calaveras Co. foothills (Copperopolis, 
Davy 1383, type); Glenn Co. 

3. G. cuneifolia Nutt. Marsh Grindelia. Stems 2 to 3% ft. high (com¬ 
monly woody at base), ending in a corymbose panicle of several heads or 
the simple sterile shoots densely leafy at summit; leaves thick, oblong or 
cuneate-oblong, 2 to 5 in. long, with broadly sessile or clasping base, those 
of the flowering branches much reduced, oblong-ovate, entire or serrate; 
involucres 7 to 11 lines wide, the bracts lanceolate with tips erect or spread¬ 
ing.—Salt marshes: Humboldt Bay southward along the coast to San Mateo 
Co. Aug.-Sept. Stems sometimes flexuous. Yar. paludosa Jepson. Stems 4 to 
5 ft. high, with suffrutescent base 1 to 2 ft. high lasting through the winter; 
cauline leaves sometimes triangular-oblong, with subauriculate clasping base. 
—Marshes in San Francisco Bay region. Aug. 

4. G. venulosa Jepson n. sp. Stems herbaceous nearly or quite to the base, 
1 to 2 ft. high; leaves obovate or spatulate, obtuse, clasping, serrulate, 1 to 2 
in. long, the brownish veins terminating in brownish dots; heads large, 2 to 
2y2 in. broad; involucres 1 in. wide, the bracts acute or acuminate; rays 10 
lines long; achenes obscurely bordered at summit; pappus-awns 5 to 8, stout, 
flattened, sparingly ciliate-scabrous 
or nearly smooth.—Humboldt Co. 
coast ( Big Flat, Bolander 6493, 
type). 

5. G. camporum Greene. Fig. 924. 
Stems usually several from base, 
simple or sparingly branched above, 
white or yellowish, not leafy at base, 
% to 2J2 ft. high; herbage glabrous, 
often glutinous; leaves oblong to ob¬ 
lanceolate, clasping, saliently serrate, 
1 to 2Yz in. long, becoming small and 
bract-like above; heads solitary or 
loosely corymbose; involucres 6 to 10 
lines wide, the bracts with slender 
recurved tips; disk-achenes com¬ 
pressed, with 2 pappus-bristles.—Dry 
hills and interior plains, 10 to 2500 
ft.: throughout cismontane Cal., but 
mostly not along the coast line. June- 
Sept. 

6. G. nana Nutt. Stems many from 
a somewhat woody branched root- 
crown, slender, somewhat branched 
above, % to 1% ft. high; herbage 
glabrous, more or less glutinous; 
leaves oblanceolate, or the upper 
linear-lanceolate, % to 1% (or the 
lower 2y2) in. long; heads small, 
corymbosely clustered; involucres 
globose, 2V2 to 4 lines wide, the bracts with recurved tips; achenes narrow, 
truncate or bidentate at summit; pappus-awns mostly 2.—Dry hills and val¬ 
leys, 2000 to 3000 ft.: Siskiyou Co. to Modoc Co.; n. to Wash., e. to Wyo. 
Sept. 

924. Grindelia camporum Greene; a, summit 
of flowering stem x 1; b, leaf x V2 ; 

c, disk-fl. x 2%. 
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37. ACAMPTOPAPPUS Gray 

Low round-topped shrubs with slender rigid stems and nearly glabrous 
herbage. Leaves small, entire, sessile. Heads spherical, yellow-flowered, dis¬ 
coid or radiate. Flowers all fertile. Involucral bracts closely imbricated in 
about 3 series, very broad and obtuse, a little convex and coriaceous, pale, 
the margins thin-scarious and erose-fimbriate. Disk-corollas with funnelform 
tube and acute translucent lobes. Achenes short-turbinate, very heavily and 
densely long-villous. Pappus of about 20 to 30 silvery awns, some lanceolate- 
flattened at tip and equaling the corolla, others bristle-like and a little 
shorter, all persistent. (Greek akamptos, unbending, and pappos, pappus.) 

Heads depressed-globose; rays none.1. A. sphaerocephalus 
Heads spherical, larger; rays present.2. A. shockleyi 

1. A. sphaerocephalus Gray. Depressed-globose bushes 1 to iy2 ft. high 
with striate stems; herbage pale, glabrous or nearly so, leaves linear or 
linear-spatulate, acute, 4 to 9 lines long, sometimes fascicled; heads solitary 
or in loose clusters on the ends of the branches; involucres 3 to 4 lines high, 
the bracts coriaceous, commonly with a subapical greenish spot; rays none.— 
Desert mesas and flats, 2000 to 3500 ft.: e. slope Cuyamaca and San Jacinto 
mountains; widely distributed in the Larrea belt of the Mohave Desert; 
Inyo Co.; e. to Ariz. and Utah. 

2. A. shockleyi Gray. Shrub; peduncles leafy only below, bearing soli¬ 
tary heads; leaves narrowly obovate to oblanceolate, 3 to 9 lines long; 
heads y2 or mostly % to 1 in. high; rays 10 to 12, bright yellow, 4 to 6 lines 
long; outer bracts of involucre with a large green spot at tip.—Death Valley 
region; e. into southern Nev. 

38. STENOTOPSIS Rydb. 

Shrubs or suffruticose plants with glabrous herbage and evergreen foliage. 
Leaves alternate, narrow and entire, resinous-dotted in ours. Heads large 

and broad, solitary on the peduncles. 
Involucre hemispherical, its bracts 
little imbricated (in 2 or 3 series), 
membranous with scarious margins, 
closely appressed. Flowxers yellow; 
rays several to many. Achenes ob¬ 
long, somewhat compressed. Pappus 
of slender bristles, permanently 
white. (The genus Stenotus, and 
Greek opsis, resemblance.) 

1. S. linearifolius (DC.) Rydb. 
Fig. 925. Shrub 1 to 2 or 4 ft. high, 
with balsamic sticky herbage; flower¬ 
ing branclilets more or less fastigiate, 
leafy below, nearly naked above and 
bearing solitary heads; leaves much 
crowded or fascicled, linear and nar¬ 
rowed toward the base, or subfili- 
form, y2 or % to 2 in. long, y2 to 1% 
lines wide; heads hemispherical, 1 to 
2 in. broad; bracts of the involucre 
in 2 or 3 rows, all nearly equaling the 
disk, linear or oblong, acute or com¬ 
monly acuminate, greenish, the inner 
with broad scarious fimbriolate mar¬ 
gins; rays 11 to 18, oblong-lanceolate, 
4 to 8 lines long; disk-flowers numer¬ 
ous; achenes white-silky; pappus 
white, soft and deciduous. — Moun¬ 
tain slopes and desert mesas, 2000 to 

925. Stenotopsis linearifolius Rydb.; a, fl. <^000 ft.: San Diego Co. to Mt. Diablo, 
branch x y2 ; b, fl. x 2. s. Sierra Nevada and Inyo Co.; e. to 
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southern Utah and Ariz., s. to L. 
CaJ. Mar.-May. (Aplopappus lin- 
earifolius DC. Stenotus lineari- 
folius T. & G.) Passes by numer¬ 
ous intergrades into: Var. inte¬ 

rior Mcbr. Pig. 926. Leaves 
shorter (mostly % to % in. long); 
heads smaller; rays only 4 to 5 
lines long.—Mohave Desert. 

39. ERICAMERIA Nutt. 

Low evergreen shrubs or suf- 
frutescent plants. Herbage gla¬ 
brous, rarely obscurely puberu- 
lent. Leaves resinous and punc¬ 
tate, narrowly linear or terete and 
often heath-like, rarely obovate or 
oblanceolate, always entire. Flow¬ 
ers yellow, the heads in terminal 
panicles, cymes or racemes. Rays 
present or none. Involucre turbi¬ 
nate, its bracts chartaceous or 
coriaceous, regularly imbricated. 
Achenes more or less prismatic. 
Pappus-bristles slender, scabrous, 
dull white or yellowish, in age 
reddish. (Greek ereike, the Euro- 

926. Stenotopsis linearifolius Rydb. var. interior 
Mcbr.; fl. branch x %. 

pean heath, and meris, part, the minute evergreen leaves of the first-known 
species heath-like.) 

Leaves filiform to linear (or sometimes oblanceolate in no. 9). 
Involucral bracts commonly about 15 to 25, rather firmly imbricated even in age. 

Rays present; leaves filiform. 
Leaves mostly 5 to 10 lines long (or to 1% in.) ; heads in panicles; plains 

and foothills of coastal S. Cal. 
Outer involucral bracts obtuse; panicles commonly much elongated or 

racemose .1. E. palmeri. 
Outer involucral bracts acuminate; panicles congested-racemose, rarely 

loose .2. E.pinifolia. 
Leaves 1 to 2 lines long; heads corymbose-paniculate; sand dunes along the 

coast .3. E.ericoides. 
Rays none. 

Heads in loose oblong panicles or racemes. 
Leaves terete. 

Involucral bracts tipped with a glandular spot. . . . 4. E. teretifolia. 
Involucral bracts without apical spot.5. E. paniculata. 

Leaves filiform but flat. 
Involucral bracts without a resin line.6. E. cooperi. 
Involucral bracts with resin-thickened midnerve. .7. E. brachylepis. 

Heads in close rounded cymes. 
Leaves filiform or becoming so.8. E. arborescens. 
Leaves broadly linear to oblanceolate.9. E. parishii. 

Involucral bracts 8 to 10, very loose in age; rays 1 or 2 or none; herbage minutely 
pubescent .10. E.monactis. 

Leaves obovate or oblanceolate; rays present or none.11. E.cuneata. 

1. E. palmeri (Gray) Hall. Low much-branched bush (1 to 2 ft. high), the 
branchlets very slender; herbage minutely puberulent or almost glabrous; 
leaves narrowly linear, resinous and punctate, 3 to 10 lines or to l1/^ in. long, 
mostly with shorter ones fascicled in the axils; heads 3 to 4 lines high, borne 
in an elongated commonly narrow panicle; involucres narrow, about 3 lines 
high; bracts obtuse, the tips greenish, the narrow white margins shortly 
ciliate; rays 3 or 4, short; achenes silky-hirsute with ascending hairs.—Plains 
and foothills, common: coastal S. Cal.; e. to the Colorado River; s. to L. Cal. 
(Aplopappus palmeri Gray.) 

2. E. pinifolia (Gray) Hall. Stout spreading shrub 2 to 5 ft. high; herbage 
nearly glabrous, resinous, the leaves minutely but sparingly punctate, or not 
at all punctate or only on the involute margins; leaves filiform to narrowly 
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linear, 4 to 9 or 15 lines long, the fas¬ 
cicled ones mostly shorter (3 to 5 lines 
long); vernal heads few and solitary, 
their involucres hemispheric, 4 to 5 lines 
broad, closely subtended by long leaves; 
rays 15 to 25; heads of the regular (or 
autumnal) flowering numerous, densely 
racemose, or sometimes loosely panicu¬ 
late; involucres turbinate, 2 to 3 lines 
broad; rays 6 to 10, short; bracts acumi¬ 
nate or the innermost only acute, with 
narrow membranous margins woolly- 
ciliolate at the green tips, the outer¬ 
most subulate and passing into the 
bract-like leaves of the flowering branch- 
lets; achenes lightly pubescent, gla- 
brate; pappus reddish or sordid.—Foot¬ 
hills in the chaparral: San Gabriel, San 
Bernardino and San Jacinto mountains; 
s. to San Diego Co. (Aplopappus pini- 
folius Gray.) 

3. E. ericoides (Less.) Jepson. Fig. 
927. Mock Heather. Heather-like shrub 
1 to 2% ft. high, the main stems de¬ 
cumbent or ascending, bearing numer¬ 
ous erect branchlets; herbage slightly 
pubescent; leaves linear-terete, 1 to 2 
lines long, crowded or fascicled; heads 
numerous, 3 to 4 lines high, corymbose- 

paniculate; bracts of involucre tomentose-ciliolate, the inner narrowly ob¬ 
long, acute, the outermost lanceolate, acuminate; rays about 5, 2 lines long; 
achenes cylindric, striate, glabrous; pappus dull white, aging slightly brown. 
—Sand dunes along the coast: Marin Co. to Los Angeles Co. Aug.-Sept. 
(Aplopappus ericoides H. & A.) 

927. Ericameria ericoides Jepson; a, fl. 
branchlet x 1; b, disk-fl. x 4. 

4. E. teretifolia Jepson n. comb. Glabrous shrub 1 to 3 ft. high; herbage 
dark green, balsamic-resinous; leaves terete, conspicuously punctate, 3 to 7 
lines long; heads narrowly oblong, 4 to 5 lines long, in dense spikes, or some¬ 
what capitately congested at the ends of the branches; involucres narrow, 
2 to mostly 3 lines high; bracts linear, obtuse, all except the innermost 
tipped with a greenish glandular spot; achenes linear, silky-villous.—Canon 
walls and rocky ledges: Funeral and Panamint ranges; w. to e. slope Sierra 
Nevada in Inyo Co. and to the Tehachapi Range; e. to southern Nev. 
(Bigelovia teretifolia Gray. Linosyris teretifolia D. & H.) 

5. E. paniculata (Gray) Rydb. Erect shrub 4 to 6 ft. high, the stems 
many from the base, much-branched above and slender; herbage paler 
than in E. teretifolia; leaves filiform, punctate, % to 1 or l1/-* in. long; 
panicle profusely branched; heads 4 to 5 lines high; involucral bracts straw- 
color, thin, obtuse, but subacutely pointed, without glandular spot at apex, 
the inner ones 2% to 3 lines long.—Sandy or gravelly washes or in canon 
bottoms in the deserts: Colorado Desert; Mohave Desert; Inyo Co.; e. to 
Ariz. and southern Nev. (Bigelovia paniculata Gray.) 

6. E. cooperi (Gray) Hall. Low shrub, branched from the base, the stems 
slender; herbage minutely tomentose, resinous-punctate; leaves filiform, 
thickish, 5 to 10 lines long; heads few in a terminal cluster, 6 to 8-flowered; 
rays none; involucral bracts rather few, narrowly oblong, the outer ones 
ovate, chartaceous, without green tips; achenes turbinate, silky-villous.— 
Providence Mts. in the Mohave Desert, the only known locality. (Bigelovia 
cooperi Gray.) 

7. E. brachylepis (Gray) Hall. Shrub 3 to 6 ft. high, branched from the 
base, the branchlets crowded with leaves; leaves viscid and resinous-punctate, 
glabrous, filiform, 5 to 12 lines long; heads racemose or narrowly paniculate 
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at the ends of the leafy branchlets, 8 to 12-flowered; involucres 2 to 2*4 lines 
high; bracts oblong, obtuse or only acutish, with a brown resinous-thickened 
midnerve and ciliolate margins, the outermost passing into minute bracts of 
the peduncle; rays none; achenes linear, canescent.—S. San Diego Co.: 
Campo; Potrero; s. to L. Cal. (Bigelovia brachylepis Gray.) 

8. E. arborescens (Gray) Greene. Golden Fleece. Erect shrub with fastig- 
iate very leafy branches, 3 to 10 (or 15) ft. high; leaves narrowly linear, 
or closely re volute and becoming filiform, resinous-punctate, 1 to 2 in. long; 
heads 2y2 to 3% lines high; bracts of the involucre lanceolate, acute, 2 lines 
long or less; rays none, rarely present; achenes canescent, somewhat quad¬ 
rangular; pappus permanently dull white, its bristles unequal.—Open dry 
chaparral or chamise slopes in the foothills, mostly 1000 to 2000 ft.: Coast 
Ranges from Napa Co. to Monterey Co. and s. to Santa Barbara Co.; Sierra 
Nevada from Amador Co. to Tulare Co. Sept.-Nov. (Bigelovia arborescens 
Gray.) 

9. E. parishii (Greene) Hall. Erect shrub 3 to 8 ft. high, the branchlets 
very leafy up to the inflorescence; leaves oblanceolate or linear, resinous- 
punctate, entire, narrowed at base, 
acute, 1% to 2 in. long, l1/^ to mostly 
3 lines wide; heads discoid, 10 to 12- 
flowered, borne in terminal rounded 
cymes 1 to 2 in. high; bracts of the 
cymes linear-subulate; involucres 2% 
to 3 lines high, their bracts lanceolate, 
very acute, with a distinct midrib, but 
no green tip; achenes turbinate, mi¬ 
nutely silky.—Lower portions of the 
chaparral belt: cismontane Cal.; s. to 
L. Cal. (Bigelovia parishii Greene.) 

10. E. monactis (Gray) McCl. Fig. 
928. Shrub 1 to 3% ft. high, with 
numerous leafy branchlets and deep- 
green foliage; herbage obscurely and 
minutely pubescent, the axillary leaves 
always and the primary leaves some¬ 
times resinous-punctate; leaves linear 
or linear-spatulate, fiat, acute, 3 to 8 
lines long, commonly with minute fas¬ 
cicled ones in the axils, especially the 
lower; heads in round-topped terminal 
cymes; involucres narrowly campanu- 
late, 2 to 2Yo lines high; bracts loosely 
imbricated, chartaceous, obtuse or 
acute; rays 1 or 2, or none in some 
heads, occasional plants with all the 
heads discoid; disk-flowers 5 to 8; achenes white-pubescent.—Arid mesas, 
1000 to 4000 ft.: Riverside; Tejon Pass, s. entrance; Mohave Desert and 
neighboring ranges; Inyo Co.; e. to southern Nev. (Aploppapus monactis 
Gray. Chrysothamnus corymbosus Elmer. Acamptopappus microcephalus 
Jones.) 

11. E. cuneata (Gray) McCl. Dark green shrub % to 4 ft. high, freely 
branching; herbage glabrous but balsamic-glutinous and resinous-punctate; 
leaves thick, oblanceolate to obovate, a little undulate, obtuse but commonly 
mucronate at apex, cuneately narrowed below to a short petiole-like base, 
2 to 4 lines long; heads 4 to 6 lines high, in small compact cymes or some¬ 
times solitary; involucre turbinate, 3 to 4 lines high; bracts lanceolate to 
linear, chartaceous, with firm brown or greenish midrib and silvery-scarious 
margins, somewhat obtuse but usually cuspidate-tipped, the outermost pass¬ 
ing into minute bracts of the peduncle; rays 1 to 5 or none; achenes silky- 
strigose; pappus-bristles copious, about equal to and as long as the corolla, 
brown.—Rocky ledges and cliffs, 5000 to 8000 ft.: Sierra Nevada from Placer 

928. Ericameria monactis McCl.; a, fl. 
branchlet x 1; b, head x 2 % ; 

c, disk-fl. x 3. 



1026 COMPOSITAE 

Co. to Tulare Co.; San Jacinto Mts. (Aplopappus cuneatus Gray.) Yar. 
spathulata Hall. Leaves 4 to 8 lines long, 3 to 5 lines wide, very obtuse or 
even retuse, less commonly mucronate, spatulately narrowed to a petiole-like 
base; rays none or rarely present.—Inyo Co.; Mohave and Colorado deserts; 
cismontane S. Cal.; s. to L. Cal. (Bigelovia spathulata Gray. Chrysoma 
merriami Eastw.) 

40. HAPLOPAPPUS Cass. 

Leafy-stemmed perennial herbs commonly with a thickened or fusiform 
taproot (one species shrubby and one annual). Leaves serrate, pinnately 
toothed or cleft, or sometimes entire. Heads radiate, usually many-flowered, 
the flowers yellow. Involucral bracts more or less imbricated. Achenes tur¬ 
binate to linear, somewhat flattened, silky-villous to glabrous. Pappus of 
numerous bristles, sordid or yellowish. (Greek, haploos, simple, and pappos, 
down, in allusion to the absence of an outer pappus.) 

A. Involucral bracts and the lobes or teeth of the leaves bristle-tipped; bracts ivell imbricated. 

Annual; stems leafy, only a few in. high; pappus-bristles somewhat paleaceous. 
1. H. gracilis. 

Perennial; stems reedy, 1 to 1% ft. high, the leaves much reduced; pappus-bristles not at 
all paleaceous.2. H. junceus. 

B. Involucral bracts and lobes or teeth of leaves not bristle-tipped. 

Plants shrubby at base, 3 to 4 in. high; herbage glandular.3. H. eximius. 
Plants from a thick root-crown or fusiform root, mostly much taller, herbage not glandular 

(except in H. hirtus). 
Outer involucral bracts foliaceous, usually much exceeding the inner and the flowers. 

Basal leaves 4 to 6 in. long; hei’bage more or less puberulent; montane species. . . 
4. H. carthamoides. 

Basal leaves % to 1 ft. long; herbage glabrous; species of the San Francisco Bay 
region.5. II. longifolius. 

Outer involucral bracts not foliaceous and not exceeding the inner and the flowers. 
Heads racemosely arranged (scattered in var. stenocephala) ; involucral bracts 

well imbricated, in about 4 series.6. H. racemosus. 
Heads not racemosely arranged; involucral bracts loosely if at all imbricated, in 

fewer series. 
Herbage glandular throughout; stems very leafy; achenes villous. 

7. H. hirtus. 
Herbage not glandular; stems moderately leafy. 

Heads corymbose-paniculate on long peduncles; herbage glabrous; 
achenes silky-villous.8. H. lanceolatus. 

Pleads terminating the stems or short branchlets. 
Achenes glabrous; herbage hirsute-pubescent to glabrate; basal 

leaves laciniately toothed.9. II. apargioides. 
Achenes silky-villous; herbage woolly, becoming glabrate above; 

basal leaves entire or coarsely toothed (not laciniate) . . . 
10. H. gossypinus. 

1. H. gracilis (Nutt.) Gray. Stem .erect, leafy, branched at or above the 
base, 1 to 8 in. high, arising from an annual root; herbage hirsute with white 
hairs; leaves elliptic or oblong in outline, 2 to 6 lines long, pinnately divided 
into somewhat crowded linear lobes, or only toothed, each lobe or tooth tipped 
with a long white bristle; heads 6 to 8 lines broad, the branches one-headed; 
involucres campanulate, 2% lines high; bracts linear-lanceolate, well im¬ 
bricated in several ranks, bristle-tipped; rays yellow, well exserted, 3 lines 
long; achenes silky-canescent; pappus-awns unequal, somewhat paleaceous 
toward the base.—Desert ranges, e. Mohave Desert, 4000 ft.; Providence 
Mts.; New York Mts.; e. to Col., s. to Mex. June. (Sideranthus gracilis 
Rydb. Eriocarpum gracile Greene.) 

2. H. junceus Greene. Stems rigid, erect, several from a branched woody 
base, rush-like on account of the small or few leaves, 1 to 1% in. high, ending 
above in a corymbose panicle; herbage glabrous or sometimes tomentose; 
leaves oblong to linear, 3 to 9 lines long, serrate or pinnatifid (the lobes or 
teeth bristle-tipped), or sometimes entire, the uppermost linear, entire, 1 to 
3 lines long; heads turbinate to hemispherical, rather long-peduncled in the 
panicle; involucres 3 to 3^2 lines high; bracts linear, cuspidate, well imbri¬ 
cated in several series, a narrow greenish spot below the cusp or bristle; rays 
pale yellow, well exserted, 2 lines long; achenes pubescent; pappus sordid.— 
Dry or sandy soil, San Diego Co.: Valley Center; San Diego Falls; Mt. Tecate; 
Descanso; Cottonwood grade; s. to L. Cal. 
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3. H. eximius Hall. Stems several to many, densely tufted on the branched 
crown of a taproot, ascending or erect, simple, leafy, one-headed, 3 to 6 in. 
high; herbage glandular, fragrant; leaves obovate or broadly oblanceolate to 
oblong, coarsely toothed, attenuate to a narrow base or petiole, the whole 
% to 2% in. long; heads radiate; involucres campanulate, 3 lines high, the 
outer bracts oblong, foliaceous, the inner lanceolate, pinkish tinged; rays 
3 to 4 lines long; achenes narrowly cylindric, silky, 2 lines long; pappus- 
bristles scabrous.—Montane, in rocky places, 8800 to 10,000 ft.: e. summits 
of the Sierra Nevada from Eldorado Co. to Inyo Co. July-Aug. 

4. H. carthamoides (Hook.) Gray. Stems several, tufted on the branched 
root-crown of a thick fusiform root, ascending or decumbent, leafy, simple 
and one-headed, 3 to 5 in. high; herbage finely canescent or puberulent; 
leaves obovate to oblanceolate, entire or minutely spinulose-toothed, 1 to 3 
in. long, narrowed to a petiole % to 2 times as long; heads large, 6 to 9 lines 
broad, 1 in. high; involucres campanulate, 6 to 9 lines high, oblong or some¬ 
times lanceolate, obtuse or sometimes acute and spinescent-tipped, the outer¬ 
most foliaceous, often much exceeding the flowers; achenes glabrous.—Dry 
flats or ridges, 4000 to 6000 ft.: Mt. Eddy, Siskiyou Co.; Modoc Co.; n. to 
Wash, and Ida. June-Aug. Var. cusIckii Gray. Stems 3 to 4 in. high; heads 
narrower; achenes puberulent.—Eagle Lake, Lassen Co.; n. to Ore. (Pyrro- 
coma cusickii Greene.) 

5. H. longifolius Jepson n. comb. Stems leafy, erect, 1 ft. high, several 
from a thick taproot; herbage glabrous; leaves mostly entire, the basal 
oblanceolate, % to 1 ft. long, the cauline oblong or oblong-lanceolate, clasp¬ 
ing, 1 to 2 in. long; heads mostly solitary, terminal, leafy-bracteate; involu¬ 
cres broadly turbinate, % in. high; involucral bracts spatulate or oblan¬ 
ceolate, green-tipped, subequal; rays numerous.—Mt. Eden, w. Alameda Co. 
May. (Pyrrocoma longifolia Greene.) 

6. H. racemosus (Nutt.) Torr. Stems several from the thick root-crown, 
erect or ascending, leafy, 9 to 18 in. high, simple, ending above in a spike-like 
inflorescence; root-crown chaffy with old leaf-bases; herbage glabrous or the 
leaves and bracts scabrous-ciliate; basal leaves oblanceolate to oblong-ob- 
lanceolate, minutely spinulose-ciliate, petioled, the whole 2 to 6 in. long; 
cauline leaves linear to narrowly lanceolate, sessile, % to 2 in. long; heads 
radiate, solitary in the axils of the upper leaves and thus racemose; involu¬ 
cres turbinate, 2% to 3% lines high; bracts oblong to broadly ovate, well 
imbricated, the green tips somewhat spreading; rays yellow, well exserted, 
2 to 3 lines long; achenes almost glabrous; pappus sordid or yellowish.— 
Saline flats, 10 to 4000 ft.: San Mateo Co.; upper Napa Valley; Del Norte 
Co.; Shasta Valley, Siskiyou Co.; n. to Ore.; e. to Nev. (Pyrrocoma racemosa 
T. & G.) Var. glomerellus Gray. Leaves entire or denticulate; heads nar¬ 
rower and smaller, disposed to be fascicled in 2s or 3s in the axils of the 
small upper leaves; involucres often turbinate; achenes nearly glabrous.— 
Arid areas, 3000 to 4000 ft.: Inyo Co.; e. to Nev., n. to Ore. Var. virgatus 

Gray. Leaves narrower; heads smaller.—E. side Sierra Nevada from Sierra 
Co. to Mono Co.; upper San Joaquin Valley. Var. stenocephalus Gray. 
Low, only 2 to 3 in. high; heads scattered, narrow, few-flowered.—Sierra Co. 

7. H. hirtus Gray. Stems several from the thick root-crown, ascending or 
decumbent at base, leafy, 6 to 13 in. high, ending above in a few-lieaded 
panicle; herbage glandular-viscid, hirsute-pubescent throughout; basal leaves 
oblong-ovate to linear-lanceolate, serrate or the teeth coarsely laciniate, 1 to 
3% in. long, the petioles *4 to 1^4 times as long; cauline leaves linear or nar¬ 
rowly oblong to lanceolate, 1 to 2^4 in. long, sessile by a broad base; panicle 
commonly racemose; heads radiate; involucres turbinate to hemispherical, 
4Yj lines high; bracts lanceolate, unequal, 3-ranked, somewhat spreading at 
tip; achenes villous; pappus yellowish.—Montane: Lassen and Modoc Cos.; 
n. to Wash. July. (Pyrrocoma liirta Greene.) 

8. H. lanceolatus (Hook.) T. & G. Stems few or several from a thick root- 
crown chaffy with old leaf-bases, erect or ascending, somewhat leafy but the 
leaves mainly basal, simple but 2 or 3-forked at summit, 8 to 16 in. high; 
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herbage glabrous; basal leaves oblanceolate to narrowly oblong, serrate or 
somewhat saliently toothed, attenuate to a petiole, the whole 2 to 8 in. long; 
cauline leaves narrowly oblong to lanceolate, with broad clasping base, 1 to 
2 in. long; heads campanulate, long-peduncled, 2 or 3 in the corymb; involu¬ 
cres broadly campanulate, 3 to 4 lines high; bracts lanceolate or oblong, 
green-tipped, imbricated; rays yellow, well exserted, 2 to 3 lines long; 
achenes silky-villous; pappus yellowish.—Modoc Co.; n. to B. C., e. to Col. 
(Pyrrocoma lanceolata Greene.) 

9. H. apargioides Gray. Stems several from the simple or branched root- 
crown of a very thick root, decumbent, 3 to 5 (or 11) in. high; root-crown 
densely sheathed with the bases of old leaves; herbage glabrate to slightly 
villous-pubescent; leaves mostly basal in a basal tuft, lanceolate to narrowly 
oblanceolate, acuminate, serrate or laciniately toothed, l1/^ to 4 in. long; 
heads radiate, hemispherical, terminating the stems, rarely 1 or 2 below the 
main head on short lateral branchlets; involucres 3 to 5 lines high; bracts 
lanceolate to oblong, the inner purplish-tipped; rays 3 lines long; achenes 
glabrous.—Grassy meadows, 8000 to 10,000 ft.: San Bernardino Mts.; Sierra 
Nevada from Tulare Co. to Sierra Co.; e. to Nev. July-Aug. (Pyrrocoma 
apargioides Greene.) 

10. H. gossypinus (Greene) Hall. Stems decumbent at base, ascending, 
6 to 10 in. high, several from a thick fusiform root; herbage white-tomentose 
becoming more or less glabrate above; leaves oblanceolate or oblong-oblan- 
ceolate, entire or spinose- serrate, the cauline sessile, the basal long-petioled, 
1 to 5 in. long; heads radiate, hemispherical, solitary at the ends of the stems 
or branchlets; involucre 4% lines high, the bracts lanceolate or linear, 
spinescent-tipped, somewhat unequal; rays yellow, well exserted; achenes 
silkv-villous; pappus yellowish-white.—San Bernardino Mts. Aug. (Pyrro¬ 
coma gossypina Greene.) 

41. STENOTUS Nutt. 

Depressed cespitose plants with narrow entire leaves. Heads large, soli¬ 
tary on the peduncles. Involucre hemispherical to campanulate, its bracts 
little imbricated, closely appressed, in 2 or 3 series. Flowers yellow; rays 
several to many. Achenes oblong, narrowing toward base, somewhat com¬ 
pressed. Pappus of slender bristles permanently white. (Greek stenotes, 
narrowness, in reference to the leaves.) 

Leaves very narrow, linear-spatulate to almost filiform, not nerved.1. S. stenophyllus. 
Leaves broader, spatulate to oblanceolate, mostly 3-nerved.2. S. acaulis. 

1. S. stenophyllus (Gray) Greene. Caespitose plants 21/2 to 4 in. high; 
flowering stems many from the much-branched and depressed woody base, 
simple, densely leafy, bearing a nearly naked one-headed peduncle about 
twice as long as the leafy portion; herbage glandular, scabrous; leaves 
linear-spatulate to almost filiform, 4 to 8 lines long; involucres broadly 
turbinate to hemispherical, 3 to 4 lines high, the linear equal bracts in 2 
rows; rays rather broad, 3 to 4 lines long, well exserted; achenes densely 
villous, narrowed towards base, U/o to 2 lines long.—Gravelly slopes, 4000 to 
5000 ft.: Modoc Co.; n. to Wash. May-June. (Haplopappus stenophyllus 
Gray.) 

2. S. acaulis Nutt. Plants 2 to 6 in. high, with the habit of no. 1; leaves 
mostly basal, the erect flowering stems sparsely leafy or naked; herbage 
(especially the lower surface of the leaves) scabrous and viscid; leaves 
oblanceolate to spatulate, conspicuously 3 (or 5)-nerved, % to l1/^ in. long; 
involucres 3 to 4 lines high, their bracts ovate to ovate-lanceolate, some¬ 
what unequal, in 2 ranks; rays broad, 3 to 4 lines long, well exserted; 
achenes densely villous, narrowed towards base, l1/^ lines long.—Rocky 
slopes, 8200 to 9600 ft.: Pyramid Peak; Mt. Tallac; Castle Peak; Warner 
Mts.; n. to Wash., e. to Utah. July-Aug. (Aplopappus acaulis Gray.) Var. 
kenn^dyi Jepson n. var. Plants 4 to 5 in. high; herbage viscid, the leaves 
somewhat glandular with markedly scabrous margins, otherwise nearly gla¬ 
brous; leaves oblanceolate, conspicuously veined, % to 1% in. long; in¬ 
volucres 4 lines high, their bracts ovate to lanceolate, unequal, in about 3 
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ranks; achenes glabrous.—Plumas Co. (hills above Red Clover Valley, Heller 
& Kennedy 8696, type). 

42. ISOCOMA Nutt. 

Rigid plants, somewhat woody at base, with thickish leaves. Heads rayless, 
borne in glomerules which are terminal on short lateral branches or dis¬ 
posed in terminal cymes or panicles. Involucral bracts coriaceous, closely 
imbricated, the tips herbaceous, but appressed. Flowers permanently yellow. 
Corolla-tube slender, the throat ventricose or obliquely dilated, its segments 
erect or more or less connivent about the style. Achenes longitudinally striate 
or ribbed, the intervals silky-pubescent or -hirsute. Pappus of numerous 
sordid bristles, the inner longest and often distinctly flattened. (Greek isos, 
equal, and koma, a tuft, the florets equal, not unequal as in Lessingia.) 

1. I. veneta (H.B.K.) Greene var. vernonioides Jepson. Stems freely 
branching, erect, somewhat woody below, 1 to 2 ft. high, very leafy, com¬ 
monly with fascicled leaves in the axils; herbage with a rather close and 
somewhat glandular indument, the stems villous below; leaves linear to 
oblong or obovate, serrate or entire, sessile, % to 1% (or 2) in. long; heads 
disposed in a dense terminal corymb; involucres 3 to 4% lines high; bracts 
more or less rounded or obtuse at apex, but also shortly or minutely acute; 
achenes 1% lines long; pappus of rather rigid and unequal bristles.—Sub¬ 
saline plains, 20 to 1500 (or 4000) ft.: coastal S. Cal., n. to San Luis Obispo 
Co., upper San Joaquin Valley and Inyo Co. (I. vernonioides Nutt.) Var. 
argijta Jepson. Low bush 7 to 15 in. high; leaves pinnately cleft into acute 
lobes or only deeply toothed.—Lower Sacramento Valley; Santa Clara Valley. 
(Isocoma arguta Greene.) Var. s^doides Jepson n. comb. Stems decumbent 
or ascending; herbage subglabrous; leaves obovate, succulent, % to 1M> 
in. long; heads a terminal capitate cluster.—Santa Cruz Isl. (I. sedoides 
Greene.) Var. acradenia Hall. Bark of the main branches white and shining; 
leaves pale, entire or toothed, commonly glabrous, the fascicled ones few; 
heads few in close clusters, the clusters in somewhat loose panicles.—Saline 
flats: Colorado Desert; Mohave Desert; upper San Joaquin Valley. (Bige- 
lovia acradenia Greene.) Var. decumbens Jepson n. comb. Stems very 
slender, decumbent; inflorescence corymbose, the heads solitary on the 
branches, rarely 2.—Depressions on the mesas, San Diego Co. (Bigelovia 
veneta var. decumbens Bdg.) 

43. HAZARDIA Greene 

Shrubs or bushes with brittle ascending stems, or one species an herb. 
Herbage tomentose, or quite glabrous, or glandular, never resinous-punctate. 
Leaves coriaceous, entire or spinulose-serrate. Heads 20 to 40-flowered, borne 
in spikes, racemes, or panicles. Involucre turbinate or campanulate, its 
bracts numerous, closely imbricated. Rays yellow, changing to purple, or 
wanting. Disk-corollas yellow, changing to brownish-purple. Achenes linear, 
4 to 6-nerved. Pappus reddish. (Barclay Hazard, who assisted E. L. Greene 
in reaching the Santa Barbara Islands.) 

Shrubs; coastal S. Cal. 
Herbage white-tomentose; tips of involucral bracts erect.1. H. cana. 
Herbage bright green; involucral bracts with spreading or recurved tips. 

2. H. squarrosa. 
Herb; involucral bracts with erect tips; Sierra Nevada mainly.3. H. whitneyi. 

1. H. cana Greene. Large shrub; herbage densely white-lanate, the tomen- 
tum sometimes deciduous from the foliage; leaves obovate to oblanceolate, 
entire to sharply serrate, l^/o to 8 in. long; heads borne in a loose panicle; 
involucres campanulate, densely woolly, 5 to 6 lines high; bracts erect with 
thickened tips; rays inconspicuous, yellow, turning purple (sometimes want¬ 
ing) ; achenes canescent, prominently nerved.—Rocky slopes, Santa Barbara 
Isis.: San Clemente, Santa Cruz, and Santa Rosa Isis. July. 

2. H. squarrosa Greene. Bush 1 to 3 ft. high, the erect stems minutely 
roughish, pubescent or scaberulous; leaves oblanceolate to obovate, rounded 
at apex, sessile and somewhat clasping at base, sharply serrate, glutinous or 
glandular-spotted, % to 1 (or 2) in. long; heads spicate or more commonly 
racemosely thyrsoid or paniculate; involucres turbinate, 5 to 7 lines high; 



1030 COMPOSITAE 

bracts imbricated in many series, the acutish green tips glandular-granulif- 
erous and recurved or squarrose-spreading; rays none; achenes glabrous or 
sparsely hairy.—Rocky points, mostly in the chaparral belt, 200 to 4000 ft.: 
along the coast from the Santa Lucia Mts. to San Diego; e. to San Bernar¬ 
dino; Santa Cruz Isl. Sept.-Oct. Var. obtusa Jepson n. comb. Involucres 
6 to 7 lines high, their bracts very obtuse or truncate but with a short cusp; 
achenes quite glabrous.—San Emigdio Mts. (Hazardia obtusa Greene.) 

3. H. whitneyi (Gray) Greene. Stems simple below, several from a woody 
root-crown, 12 to 17 in. high; herbage glandular-puberulent, the leaves bright 
green; leaves broadly oblong and usually a little narrowed below, rarely 
obovate, serrate, sessile, % to 1% in. long; heads 7 to 11 lines broad, soli¬ 
tary on the ends of the branchlets in a loose panicle, sometimes subsessile or 
shortly peduncled along the upper part of the main stem and the inflores¬ 
cence thus spicate; involucres 5 lines high, the bracts linear, chartaceous- 
margined, with erect tips; rays few, 3 lines long; pappus reddish.—Montane, 
7000 to 9500 ft.: Scott Mts.; Sierra Nevada from Mariposa Co. to Tulare Co. 
(Aplopappus whitneyi Gray.) 

44. MACRONEMA Nutt. 

Low bushy undershrubs with short branches, leafy up to the heads. In 
volucre turbinate to campanulate, with foliaceous outer bracts passing intc 
the leaves. Receptacle naked. Flowers all perfect, yellow, the rays few or 
wanting, the disk 5-lobed. Style-branches stigmatic throughout, with long 
filiform appendages. Achenes slender, compressed, 5-nerved, soft-pubescent. 
Pappus of numerous soft white bristles. (Greek makros, long, and nema, a 
thread.) 

Heads discoid; branches white-tomentose.1. M. discoidea. 
Heads radiate; branches not white-tomentose. 

Branches and herbage glandular; involucre not at all tomentose. ..2. M. suffruticosa. 
Branches and herbage not glandular, the herbage glabrous to puberulent or tomen¬ 

tose .3. M. greenei. 

1. M. discoidea Nutt. Low branched undershrub 4 to 8 in. high, the stems 
and branches densely white-tomentose; leaves oblong to oblanceolate, sessile, 
green, glandular-puberulent, 4 to 10 lines long; heads solitary or somewhat 
clustered at the ends of the branchlets; involucres turbinate to campanu¬ 
late, 4 to 5 lines high, the inner bracts few, lanceolate; rays none.—Rocky 
slopes, 8000 to 11,000 ft.: Sierra Nevada from Tulare Co. to Eldorado Co.; 
n. to Ore., e. to Col. July-Sept. (Aplopappus macronema Gray.) 

2. M. suffruticosa Nutt. Bushy undershrubs 4 to 12 in. high; stems red¬ 
dish brown; herbage puberulent with gland-tipped hairs; leaves oblanceolate 
to linear, entire, green, y2 to 1 in. long; heads solitary at the ends of the 
branchlets or sometimes a little clustered; involucres broadly turbinate, 4 to 
6 lines high, the bracts lanceolate or linear, the outer foliaceous, the inner 
scarious-margined, often purplish; rays few, 3 to 5 lines long.—High montane 
peaks, 8000 to 12,000 ft.: Sierra Nevada from Mt. Guyot and Mt. Goddard 
to Pyramid Peak and Castle Peak; e. to Ariz., n. to Mont. July-Sept. (Aplo¬ 
pappus suffruticosus Gray.) 

3. M. greenei (Gray) Greene. Stems from a shrubby base, 8 to 12 in. 
high; herbage glabrous or above viscid-puberulent; leaves spatulate-oblong 
or oblanceolate, y2 to 1% in. long; heads in crowded clusters on the ends of 
the branchlets, rarely solitary; involucres turbinate, 4% to 5^ lines high; 
bracts in about 3 series, lanceolate to linear, all but the innermost with 
foliaceous tips; rays broad, 3 to 4 lines long.—Montane, 5000 to 6200 ft.: 
Yollo Bolly Mts. to Scott Mts.; Modoc Co.; n. to Wash. Sept. Yar. m6llis 

Jepson n. comb. Herbage puberulent to white-tomentose, especially above.— 
Warner Mts., Modoc Co.; n. to Ore. (Aplopappus mollis Gray.) 

45. CHRYSOTHAMNUS Nutt. 

Shrubs or suffrutescent plants. Leaves narrow, entire. Herbage tomentose 
to glabrous, sometimes viscidulous or resinous. Inflorescence paniculate or 
cymose, rarely racemose or with solitary heads. Heads narrowly turbinate, 
discoid, rarely radiate, 5 to 30-flowered. Involucral bracts well imbricated, 
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commonly in more or less distinct vertical ranks, chartaceous or coriaceous, 
with or without herbaceous tips. Style-branches subulate or filiform, usually 
well-exserted. Achenes narrow, terete or slightly angled, pubescent. Pappus- 
bristles copious, soft, dull white to yellowish or brownish. (Greek chrysos, 
gold, and thamnos, bush or shrub.) 

Heads discoid. 
Branches glabrous or puberulent, pubescence not felt-like.1. C. viscidiflorus. 
Branches with felt-like tomentum, thin and close, or thicker and looser. 

Outer involucral bracts obtuse to moderately acuminate; inflorescence cymose. . . 
2. G. nauseosus. 

Outer involucral bracts with long attenuate tips; infloresence racemose, spicate 
or paniculate .3. O.parryi. 

Heads radiate, the rays 2 to 4; herbage glabrous.4. G. bloomeri. 

1. C. viscidiflorus Nutt. Shrub 1 to 8 ft. high; younger stems glabrous or 
sometimes puberulent, commonly white; leaves linear, acute, apiculate, mostly 
3-nerved, glabrous or puberulent, evidently or obscurely scabrous-ciliate, 1 to 
2 in. long; heads in a dense cymose cluster; involucres 3 to 3% lines high, 
the bracts mostly obtuse, in about 3 series, only the small basal ones folia- 
ceous or foliaceous-tipped.—Dry slopes and benches, 3400 to 8600 ft.: n. and 
e. sides of the Sierra Nevada from Siskiyou Co. to Inyo Co.; s. to L. Cal., 
n. to Mont., e. to Ariz. The species and varieties are distinguished as follows: 
Plants mostly 134 to 8 ft. high. 

Leaves 1 to 2 lines wide, 1 to 3-nerved.G. viscidiflorus. 
Leaves 2 to 4 lines wide, 3 to 5-nerved.var. latifolius. 

Plants mostly 5 in. to 1% ft. high. 
Herbage glabrous; leaves linear. 

Leaves deep green.var. pumilus. 
Leaves pale.var. stenophyllus. 

Herbage densely puberulent. 
Leaves narrowly linear.var. puberulus. 
Leaves linear to linear-oblanceolate.var. humilis. 

Var. latifOlius Greene. One to 3% ft. high; leaves 2 to 4 lines wide, 
oblanceolate, obtuse, mucronate, 3 to 5-nerved.—Modoc Co. Var. pumilus 
Jepson n. comb. Five to 3 5 in. high; leaves linear, bright green, glabrous 
except the scabrous to hispidulose margins.—Eastern Sierra Nevada and S. 
Cal., 6000 to 8000 ft. (C. pumilis Nutt.) Var. stenopliYllus Hall. Leaves 
paler, somewhat rigid, margins hispidulose.—Bear Valley, San Bernardino 
Mts.; e. to N. Mex. Var. puberulus Jepson n. comb. Erect, % to 1 ft. high, 
the branches short, fastigiate, leafy; foliage and twigs scabro-puberulent to 
hispidulous; leaves spatulate-linear to linear, 1-nerved, % to 1 in long; heads 
in small clusters at the ends of the branchlets; involucres barely 3 lines high, 
their bracts obtusish, mucronulate.—Dry sandy situations, 5000 to 6000 ft.: 
Mono Co.; n. to B. C., e. to Col. (C. puberulus Greene.) Var. humilis Jepson 
n. comb. Plants depressed, much-branched from base, forming broad com¬ 
pact tufts 6 to 8 in. high; herbage finely puberulent; leaves linear or nar¬ 
rowly oblanceolate, apiculate, 5 to 10 lines long; heads 6-flowered, disposed 
in compact cymose clusters at the ends of the stems; involucres 4 lines high, 
viscid, the bracts in about 3 series, the lower lanceolate, foliaceous, the 
others oblong, obtuse, scarious-margined.—Arid valleys: e. Nevada Co.; e. to 
Nev., thence n. to Ore. (C. humilis Greene.) 

2. C. nauseosus (Pall.) Britt. Shrub 1 to 5 ft. high, of the Great Basin 
region, represented in Cal. by the following varieties: 

Plants green, the felted tomentum close, inconspicuous. 
Involucral bracts with slender recurved tips.var. ceruminosus. 
Involucral bracts obtuse to acute. 

Bracts strongly keeled in very distinct vertical rows.var. mohavensis. 
Bracts moderately keeled.var. consimilis. 

Plants gray or white, the felted tomentum apparent. 
Tomentum thick, loose. 

Corolla commonly less than 3 lines long; style appendages 34 to % line long. . . . 
var. hololeucus. 

Corolla 4 to 5 lines long; style appendages 1 line long...var. albicaulis. 
Tomentum thin, compact. 

Involucre 5 V2 to 6 lines high. 
Bracts abrutly acute.var. occidentcdis. 
Bracts acuminate.var. bernardinus. 

Involucre 3 to 4% lines high. 
Style appendages about 1 line long.var. speciosus. 
Style appendages about 36 line long.var. gnaphalodes. 
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Var. ceruminosus Hall. Bounded shrub 1% to 5 ft. high, fastigiately 
branched, the branches sparsely leafy; herbage covered with a compact yel¬ 
lowish green tomentum, scarcely odorous; leaves narrowly linear, 4 to 9 lines 
long; involucres puberulent, the bracts with slender recurved tips.—W. 
Mohave Desert and mts. bordering it on the west. Oct. (Linosyris cerumi- 
nosa D. & H.) Var. mohavensis Hall. Stems covered with a compact yel¬ 
lowish green tomentum, the leaves for the most part soon deciduous; leaves 
narrowly linear to filiform, puberulent to glabrate, ^ to 1 in. long; involucres 
glabrous, 4 to 4*4 lines high, sharply 5-angled, the bracts strongly keeled, 
abruptly acute, in 4 or 5 series.—Colorado and Mohave deserts and bordering 
mts.; n. in the inner South Coast Banges to Mt. Hamilton. July-Oct. (Bige- 
lovia mohavensis Greene. B. leiospermus Gray in part.) Var. consimilis 

Hall. Stems covered with a compact yellowish green tomentum; herbage 
fragrant; leaves very narrowly linear to filiform, nearly glabrous, % to 2 
in. long; inflorescence thyrsoid; involucres puberulent, 3 to 3% lines high, 
the bracts obtuse or acute, in 3 series.—Alkaline flats, n. and e. sides of the 
Sierra Nevada: Siskiyou Co. to Modoc Co., thence s. to Mono Co.; n. to Ore. 
and Ida., e. to Col. and N. Mex. Sept.-Oct. (C. consimilis Greene.) Var. 
hololeucus Hall. Two to 6 ft. high, the entire plant white with a thick 
densely felted tomentum; leaves of the flowering stems commonly spreading 
or recurved, 4 to 10 lines long, 1 line or less wide; involucral bracts very 
obtuse; corolla commonly less than 3 lines long; style-appendages % to % 
line long.—Gravelly slopes, desert region, e. side the Sierra Nevada, 4800 
to 5700 ft.: Mono Co. to w. Mohave Desert; n. to Pyramid Lake, Nev. Oct.- 
Nov. (Bigelovia graveolens var. hololeuca Gray.) Var. albicaulis Bydb. 
Similar in appearance to var. hololeucus; corolla longer (4 to 5 lines); style- 
appendages 1 line long.—Dry slopes, e. side the Sierra Nevada: Modoc Co. to 
Mono Co. (Bigelovia graveolens var. albicaulis Gray.) Var. occidentalis 

Hall. Stems rather thinly grayish-tomentose; herbage fragrant; leaves nar¬ 
rowly linear, erect, tomentose to glabrate, % to 2 in. long; involucral bracts 
ovate to ovate-lanceolate, acute or cuspidate, puberulent, in 3 or 4 series.— 
More or less rocky situations, 500 to 9000 ft.: inner North Coast Banges; 
Sierra Nevada; San Bernardino Mts. Aug.-Oct. (C. occidentalis Greene.) 
Var. bernardinus Hall. Stems thinly tomentose; leaves narrowly linear, 
erect, strict, tomentulose, % to l1/^ in. long; involucres glabrous, 4 to 5 
lines high, the bracts acuminate, in 3 to 4 series.—Mts. of S. Cal., 8000 ft.: 
San Gabriel, San Bernardino and San Jacinto mountains. Aug. Var. speci6sus 

Hall. Stems thickly leafy; herbage grayish-tomentose; leaves linear, mostly 
1% to 21/o in- long; involucres 4 to 4^2 lines high, puberulent, the bracts in 
3 or 4 series.—Moderately alkaline slopes and benches, 3000 to 7900 ft.: n. 
and e. side of the Sierra Nevada from Siskiyou Co. to Mono Co. (C. speciosus 
Nutt.) Var. gnaphalodes (Greene) Hall. Bounded shrub l1/^ to 5 ft. high; 
heads in a rounded cyme; involucral bracts in 5 distinct vertical rows, 
tomentose; achenes densely pubescent.—Gravelly or sandy places in the 
deserts: Mohave Desert; Inyo and Mono Cos.; e. to Nev. (C. speciosus var. 
gnaphalodes Greene.) 

3. C. parryi (Gray) Greene. Shrub 1 to 2 ft. high, of the Great Basin 
region, represented in Cal. by the following varieties: 

Leaves less than 2 lines wide. 
Racemes with heads several to many. 

Plants more than 6 in. high. 
Involucral bracts 12 to 20 in rather obvious vertical rows. . .var. nevadensis. 
Involucral bracts 8 to 12, vertical rows obscure..var. vulcanicus. 

Plants mostly less than 6 in. high.var. imulus. 
Racemes reduced to 1 or 2 heads each; involucral bracts 8 to 12, vertical rows 
obscure.var. monocephalus. 

Leaves 2 to 5 lines wide. 
Leaves linear-oblanceolate, mostly 2 lines wide; flowers 8 to 11 in head.var. bolanderi. 
Leaves oblanceolate to elliptic, 2y2 to 5 lines wide; flowers 5 to 7 in head. . .var. latior. 

Var. nevadensis Hall. Much branched, the branches strict, covered with 
grayish tomentum; leaves linear, mucronate, tomentose, % to 1 in. long; 
inflorescence paniculate, the heads 5-flowered, mostly clustered toward the 
ends of the branchlets; involucres tomentose, 7 lines high; bracts 12 to 20, 
lanceolate, in about 4 series, in rather obvious vertical rows, all except the 
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inner herbaceous-tipped.—Montane, 4500 to 9000 ft.: e. Sierra Nevada from 
Plumas Co. to Alpine Co.; e. to Nev. and Ariz. Aug.-Sept. (C. nevadensis 
Greene.) Var. vulcanicus Jepson n. comb. Leaves commonly greener and 
more glandular; involucral bracts 8 to 12, not obviously in vertical rows.— 
Eastern and southern Sierra Nevada: Mono, Inyo and Tulare Cos.; thence 
w. to Alamo Mt., Ventura Co. (C. vulcanicus Greene. C. asper Greene.) 
Var. Imulus Jepson n. comb. Stems spreading at base, less than 6 in. high, 
the branches erect, leafy, white-tomentose; leaves rigid, spatulate to linear- 
spatulate, minutely pungent, thinly tomentose, 4 to 8 lines long; involucres 
tomentose; corollas 4 lines long.—Bear Valley, San Bernardino Mts. (C. 
parryi subsp. imulus Hall.) Var. monocephalus Jepson n. comb. Much 
branched, 3 to 10 in. high, tomentose; leaves linear to spatulate-linear; heads 
usually solitary (or 2), sessile at the ends of the branchlets.—Sierra Nevada, 
8000 to 9000 ft., Mono Co. Aug. (C. monocephalus Nels. & Ken.) Var. 
bolanderi Jepson n. comb. About 1 ft. high; leaves thinner, minutely gland- 
ular-puberulent, linear-oblanceolate, acute, mucronulate, 10 to 18 lines long; 
flowers 8 to 11 in a head.—East slopes or e. summits of the Sierra Nevada, 
8000 to 10,000 ft.: Tuolumne and Mono Cos. to Tulare Co. (Bigelovia 
bolanderi Gray.) Var. latior Hall. Leaves firm, minutely glandular, oblan- 
ceolate to elliptic, mucronulate, 2*4 to 5 lines wide; flowers 5 to 7 in a head. 
—Siskiyou and Modoc Cos. 

4. C. bloomeri (Gray) Greene. Low shrub 1 to l1/? ft. high, the main woody 
stems with numerous fastigiate branches) herbage glabrous; leaves linear, 
1 to 2 in. long, carinately 1-nerved beneath, the upper side sometimes a little 
trough-shaped; heads in a rather dense raceme or narrow panicle; involucres 
oblong, 41/4 lines high; bracts linear, acute, chartaceous, searious-margined, 
villous-ciliate; rays 2 to 4, 3 to 51/) lines long; achenes sparsely pubescent.— 
Openly wooded slopes, 7000 to 9000 ft.: Sierra Nevada from Kern Co. to 
Modoc Co.; Mt. Shasta; n. to Wash., e. to Nev. Aug.-Sept. (Aplopappus 
bloomeri Gray.) 

46. SOLIDAGO L. Golden Bod 

Perennial herbs with alternate leaves. Heads small, the raceme-like clus¬ 
ters aggregated in a rounded pyramidal or spike-like panicle or thyrsus, or 
in one of our species the heads corymbose. Bracts of the involucre narrow, 
thin or chartaceous, imbricated in 2 or more series. Both ray- and disk- 
flowers yellow. Pappus a single series of scabrous and mostly equal capillary 
bristles, usually dull white. Achenes terete or angular, 5 to 10-nerved. 
(Latin solidus and ago, to unite firmly, certain species reputed to have 
wound-healing properties.) 

Stem freely branching; rays commonly more numerous than the disk-flowers. 
1. S. occidentalis. 

Stems simple; rays commonly fewer or not more numerous than the disk-flowers. 
Leaves grayish with a minute rough pubescence, oblong to oblong-obovate. 

2. S. californica. 
Leaves glabrous or sometimes puberulent (S. corymbosa sometimes pubescent). 

Heads 3 to 4 lines high. 
Leaves commonly serrate above the middle; heads in clusters in a single 

(more or less interrupted) spike-like thyrsus; coast species. 
3. S. spathulata. 

Leaves commonly entire; montane species. 
Heads usually glomerate in a compact roundish or oblong cluster; 

herbage not resinous.4. S. corymbosa. 
Heads in a flat-topped cymose cluster; herbage somewhat resinous. 

5. S. pumila. 

Heads IV2 to 2 lines high. 
Leaves mostly entire; South Coast Ranges; coastal S. Cal. 

Heads many in a dense panicle.6. S. confinis. 
Heads few in a narrow thyrsus.7. S. guiradonis. 

Leaves mostly serrate; Sierra Nevada and North Coast Ranges. 
8. S. elongata. 

1. S. occidentalis Nutt. Western Golden Bod. Pig. 929. Stem simple, 
erect, 3 to 5 ft. high, very leafy, freely and paniculately branching above, 
the branches terminated by more or less distinctly corymbose clusters of 
small heads; herbage glabrous; leaves linear or nearly so, entire, sprinkled 
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with minute clear or dark dots, 1 to 4 
in. long; heads 2 to 21/> lines high; 
bracts of involucre cliartaceous, linear- 
lanceolate; rays 16 to 20; disk-flowers 
8 to 14; achenes turbinate.—Marshes, 
stream beds and river banks, 10 to 2000 
ft.: throughout cismontane Cal.; n. to 
B. C., e. to Rocky Mts. Aug.-Oct. 

2. S. californica Nutt. Common 

Golden Rod. Fig. 930. Stem erect, 
simple, rather densely leafy, 2 to 4 ft. 
high, ending above in a terminal 
panicle; herbage grayish with a mi¬ 
nute rough pubescence; leaves oblong 
to oblong-obovate, serrate or entire, 
acute, attenuate below, 1 to 4%' in. 
long, the upper smaller, narrow and 
entire; panicle usually compact, dense, 
not leafy, 4 to 13 in. long, made up of 
raceme-like clusters (or when elon¬ 
gated, secund), seldom recurved at 
tip, sometimes spreading in age; heads 
2 to 3V2 lines high; bracts of the in¬ 
volucre oblong-linear or lanceolate, 
somewhat pubescent; rays 7 to 12, 
pale yellow, about as many as the disk- 
flowers; achenes pubescent. — Dry 
plains or hillslopes, 100 to 4000 (or 
6000) ft.: throughout cismontane Cal. 
Sept.-Nov. Orojo de Liebre of the 

Spanish-Californians. Var. nevadensis Gray. Thyrsus and its clusters more 
secund; heads rather smaller; involucres mostly glabrous.—Dry situations, 
2000 to 5300 ft.: Sierra Nevada from 
Plumas Co. to Fresno and Inyo Cos.; e. to 
Nev. 

3. S. spathulata DC. Coast Golden Rod. 

Stems simple, 15 to 18 in. high, one or several 
from the decumbent base which is thickly 
clothed with broad leaf-bases; herbage gla¬ 
brous, slightly glutinous; leaves mostly 
basal, the basal spatulate or obovate, more 
or less serrate above the middle, narrowed 
below to a margined petiole, the whole 1 to 
2 in. long; cauline leaves scattered, rather 
smaller; heads 3 to 4 lines high, in clus¬ 
ters of 4 to 12, the clusters borne in a single 
spike-like thyrsus terminating the stem; 
bracts of the involucre linear-oblong to 
oblong; rays 5 to 10, inconspicuous, com¬ 
monly shorter than the disk; disk-flowers 
8 to 20.—Sandy hills along the coast: Pt. 
Reyes to Monterey. 

4. S. corymbosa Nutt. Stems simple, 
leafy, % to 1% ft. high, few or several 
from a branching rootstock, the leaves 
chiefly basal, the cauline few and smaller; 
herbage glabrous or puberulent; leaves 
oblong-spatulate to oblanceolate, entire or 
sometimes serrate, 1 to 3% in. long, nar¬ 
rowed to a petiole % to as long; heads 3 
lines high, relatively few in a single round¬ 
ish terminal cluster or sometimes 1 or 2 

930. Solidago californica Nutt.; a, fl. 
branchlet x % ; 6, leaf x x/z ; c, ray-fl. 

x 6. 
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loose axillary clusters; ray-flowers 9 to 16; disk-flowers 13 to 45.—High 
montane, 8500 to 12,000 ft.: Sierra Nevada; e. to the Rocky Mts. July-Aug. 
(S. multiradiata var. scopulorum Gray.) 

5. S. pumila T. & G. Stems erect, usually many from a branched woody 
root-crown, simple, 5 to 8 in. high, leafy but the leaves chiefly basal; herbage 
glabrous, somewhat resinous; basal leaves oblanceolate to linear-oblance- 
olate, acute, rigid, 3-nerved, attenuate below to a petiole, the whole 1 to 4 
in. long; cauline leaves narrow, sessile, % to 2 in. long; heads 3 to 4 lines 
high, borne in a flattish-topped cymose cluster; involucral bracts rigid, 
somewhat carinate, imbricated in several series; achenes 5-nerved, broad 
and flattish, rather longer than the rigid pappus.—Rocky ridges, 3500 to 
9000 ft.: Providence Mts.; e. to Tex., n. to Ida. July. 

6. S. confinis Gray. Stem 1% to 4 ft. high, simple and leafy up to the 
terminal panicle; herbage pale green, glabrous or rarely minutely pubescent 
above; leaves narrowly lanceolate, acuminate, entire or sometimes serrate, 
narrowed to the sessile base, 2 to 6 in. long, the basal petioled; panicle dense, 
oblong, or sometimes more compound and pyramidal, the heads 2 lines high; 
rays scarcely surpassing the disk; achenes minutely to canescently pubes¬ 
cent.—Moist places, 1000 to 6000 ft.: South Coast Ranges; coastal S. Cal.; 
s. to L. Cal. July-Nov. Var. luxtjrians Jepson n. comb. More robust and 
the herbage succulent; leaves thickish, broadly lanceolate or oblong; in¬ 
florescence oblong or pyramidal; heads larger.—Swampy ground, often in 
alkaline soil in the vicinity of hot springs: San Bernardino Mts.; Ventura 
Co. (f. luxurians Hall.) 

7. S. guiradonis Gray. Stem slender, simple, 21/j ft. high, bearing rather 
few heads in a simple virgate thyrsus; leaves linear-lanceolate, acuminate, 
entire, attenuate toward base, thickish, 3 to 7 in. long; heads 1 to 1% lines 
high; involucral bracts lanceolate or linear, acutish; rays 8 to 15, small; 
achenes pubescent.—Stream banks, San Carlos Range. Aug. 

8. S. elongata Nutt. Stem simple, erect, leafy, puberulent, 3 ft. high, end¬ 
ing above in a thyrse-like panicle; leaves oblong to broadly oblanceolate or 
linear-oblanceolate, acute, attenuate below to a narrow winged base, sharply 
serrate, except at base, or entire, 2 to 3% in. long, almost or quite glabrous, 
scabrous-margined, often bright green; panicle dense, thyrse-like, the heads 
little if at all secund in the raceme-like clusters; heads small, 1% to 21/4; 
lines high or less; bracts of the involucre thin, linear; rays 10 to 16, narrow, 
usually more numerous than the disk-flowers.—Along the coast, 100 to 3000 
ft., from San Mateo Co. to Humboldt and Siskiyou Cos.; Sierra Nevada, 
3000 to 6600 ft., from Tulare Co. to e. Siskiyou Co.; n. to B. C. and Mont. 
July-Aug. 

47. CHRYSOPSIS Ell. 

Perennial herbs, sometimes suffrutescent, with entire leaves. Heads 
medium-sized, solitary or paniculate. Rays present or none. Involucre cam- 
panulate to hemispherical, its bracts narrow and regularly imbricated. 
Flowers yellow. Style-appendages linear-filiform to subulate. Achenes com¬ 
pressed or turgid. Pappus brownish or ferruginous, of numerous capillary 
bristles, with or without a short outer row of little scales. (Greek chrusos, 
golden, and opsis, aspect, from the color of the blossom.) 

Heads with rays; outer pappus linear-squamellate...1. G. villosa. 
Heads rayless; corolla sparingly hirsute; outer pappus none or indistinct. 

Herbage hirsute with spreading white hairs; involucral bracts linear-lanceolate, in 3 
or 4 series, the longer often equaling the (3 to 3% lines long) pappus. 

2. G. oregana. 
Herbage somewhat puberulent; involucral bracts broader, in 2 series (except in var. 

multibracteata), the longer little exceeding the achenes, the pappus exceed¬ 
ing the bracts by 2 % to 3 lines. 

Leaves distinctly apiculate or mucronate; achenes villous, not glandular. 
3. G. breweri. 

Leaves merely acute; achenes with rather long gland-tipped hairs.4. C. shastensis. 

1. C. villosa Nutt. Stem3 leafy, branched, several to many from a woody 
perennial base, 5 to 11 in. high; herbage grayish with strigose or hirsute 
pubescence; leaves oblong-spatulate, entire, Yi to lYo in. long; heads rather 
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few, solitary or clustered at the ends 
of leafy branchlets, naked or with a 
few small foliaceous bracts; involu¬ 
cres campanulate, 314 to 4 lines 
high, their bracts oblong to lance¬ 
olate; rays yellow; achenes villous, 
the outer pappus of narrow scales.— 
Montane, 3600 to 5800 ft.: Placer 
Co. to Modoc Co.; n. to B. C., e. to 
Minn, and Tex. June. Yar. bolAn- 

deri Gray. Fig. 931. Stems low, 3 to 
12 in. high, rather stout, several 
from the woody base; herbage vil¬ 
lous-pubescent and often scabrous, 
greenish or sometimes silky; leaves 
oblong-spatulate, mucronate, nar¬ 
rowed below to a distinct petiole or 
the upper sessile and less spatulate, 
or widest at the middle and tapering 
to both ends, mostly 1 in. long; heads 
5 to 7 lines high, leafy-bracted, soli¬ 
tary or few in a corymbose cluster; 
involucres campanulate or cylindric- 
campanulate, their bracts lanceolate 
or subulate, villous-pubescent, in a 
few ranks; rays 4 to 6 lines long; 
pappus-bristles minutely scabrous, in 
a single row; outer pappus of little 
scales; achene silky, % line long.— 
Dry hillsides or rocky hilltops near 
the coast: San Bruno Hills; San 

Francisco; Berkeley Hills and northward to the ocean bluffs of Mendocino 
Co., where it occurs in typical form. June-Sept. Var. echioides Gray. Stems 
rigid, erect, 10 to 16 in. or even 2% ft. high, usually suffrutescent at base; 
herbage densely hirsute-canescent; leaves rigidulous, 14 in. long, the lower¬ 
most longer; involucral bracts hispid-pubescent, the foliose bracts often 
hispid-ciliolate; pappus-bristles in a single row; outer pappus consisting of 
very short little scales, not concealed by the pubescence of the achene.—Dry 
ground: Yaca Mts. and s. through the San Joaquin Yalley and South Coast 
Ranges to San Diego Co. Var. sessilifl6ra Gray. Stems few or several from 
a woody root-crown, 1% to 2 ft. high, freely branching above, the heads 4 to 
5 lines high and solitary, or 2 or 3 together at the ends of long branchlets; 
herbage hispid or villous-canescent or greenish, somewhat viscid; bracts 
sparsely hirsute, granulose-glandular; rays 3 to 4 lines long; corolla-tube 
4-angled toward the base; slender little scales of the outer pappus often con¬ 
cealed by the densely villous hairs clothing the achene.—Santa Cruz Mts. 
and s. to coastal S. Cal. Yar. fastigiata Hall. Stems densely leafy above the 
base; leaves elliptic to oblong-ovate, obtuse or acute, mucronate, silky-tomen- 
tose, especially beneath, sessile, 5 to 11 lines long; outer pappus sometimes 
present as short bristles.—Rocky washes or dry slopes, San Gabriel Mts.; 
also in the Sierra Nevada in Fresno Co. (C. fastigiata Greene.) Var. 
camphorata Jepson n. comb. Stems many from a woody root-crown, 1 to 3 
ft. high; herbage densely glandular, somewhat hirsute; leaves oblong-lance¬ 
olate; heads rather few, cymose-paniculate; foliaceous bracts usually several, 
small; involucres turbinate to campanulate; achenes villous, the outer 
pappus of narrow scales.-—Santa Cruz Mts. July. (C. camphorata Eastw.) 

2. C. oregana Gray. Stems several from the base, very freely and often 
densely branched, the branchlets often long, forming a low bush iy2 to 2 ft. 
high; herbage hirsute with spreading white hairs but the aspect green; 
leaves oblong to lanceolate, ascending, 14 to 1% in. long, those of the branch- 
lets 3 to 6 lines long; heads few or numerous, naked, the peduncles with 1 or 
2 subulate bracts; bracts linear-lanceolate, in several series; corolla very 



SUNFLOWER FAMILY 1037 

slender, sparingly hirsute about the middle or on the lobes only; outer pappus 
none; achenes oblong.—Gravelly beds of streams in the Coast Ranges, 100 
to 1200 ft.: Santa Clara Co. to Lake Co.; n. to Ore. Aug.-Sept. Yar. rudis 

Jepson. Stems 8 to 24 in. high, arising from a stolon-like rootstock, simple 
below and bearing above a subcorymbose or paniculate cluster of heads; 
herbage hispid-pubescent, but not hoary, glandular; leaves narrowly oblong, 
varying to lanceolate, acute or acuminate, cuspidate, the lower more often 
widest above the middle, % in. long; involucre nearly or quite equaling the 
flowers, its bracts scarious-margined, 1-nerved.—Sandstone stream beds: 
Napa Valley. Sept.-Oct. Yar. scaberrima Gray. Leaves small, these and the 
branches very hispid-scabrous.—Monterey Co.; Tulare Co. June. 

3. C. breweri Gray. Stems erect from a hard root-crown, slender, very 
leafy, corymbosely branched above with erect or suberect branches, l1/^ to 
2y2 ft. high; herbage puberulent, commonly a little glandular; leaves oblong 
to ovate-lanceolate, apiculate, sessile, % to U/o in. long; heads broadly tur¬ 
binate, on naked or leafy-bracteate peduncles at the ends of the branchlets; 
involucres 3 to 4 lines long; involucral bracts few, rather broadly lanceolate, 
in 2 series, little exceeding the achenes; rays none; flowers yellow; achenes 
strigose-pubescent; pappus much exceeding the involucre, the outer pappus 
setulose.—Montane, 5000 to 9500 ft.: Sierra Nevada from Tulare Co. to 
Nevada Co. July-Aug. Yar. multibracteata Jepson n. var. Bracts narrowly 
ovate to oblong-lanceolate, sometimes contracted above the middle, about 
3-ranked.—Siskiyou Co. (Sisson, J. W. Congdon, type). Aug. 

4. C. shastensis Jepson n. sp. Stems freely branched, leafy, about 1 ft. 
high; stems, branches and peduncles pilose with spreading gland-tipped 
hairs; leaves ovate, sessile, 7 to 13 lines long, subacute; heads terminating 
the branchlets and thus corymbosely arranged, the peduncles % to 2 in. 
long, mostly naked; involucres 4 lines high, their bracts oblong-oblanceolate, 
acute, somewhat chartaceous, pubescent with gland-tipped hairs; rays none; 
flowers apparently reddish brown; achenes striately angled, pubescent with 
ascending gland-tipped hairs; pappus much exceeding the involucres in 
mature heads.—Mt. Shasta (Horse Camp, 8000 ft., Jepson 51i, type). 

C. wrightii Gray. Herbage pu¬ 
bescent with fine soft hairs; involu¬ 
cral bracts all partly herbaceous, 
the inner ones nearly equaling the 
flowers; rays lacking; corolla-limb 
slightly hairy outside; outer pappus 
obscure; inner pappus extremely 
copious (ex char.).—San Bernar¬ 
dino Mts. (acc. Gray), but not re¬ 
collected. 

48. HETEROTHECA Cass. 

Tall hairy herbs with heads of 
yellow flowers in a terminal corym¬ 
bose panicle. Involucre broadly ob¬ 
long (or ovate in fruit), its narrow 
bracts closely imbricated in many 
series, without spreading tips. Both 
ray- and disk-flowers numerous and 
fertile. Ray-achenes triangular, 
with broad sides and narrow back; 
pappus none or caducous. Disk- 
achenes compressed, silky-hirsute; 
pappus double, the copious inner 
bristles long, capillary and sca¬ 
brous, the outer of short and stout 
bristles or scales or inconspicuous. 
(Greek heteros, different, and theke, 
a case or ovary, the achenes of disk 
and ray dissimilar.) 

932. Heterotheca grandiflora Nutt.; a, leaves 
x Ys ; b, fl. branchlet x % ; c, disk-achene 
and pappus x 2 ; d, ray-achene x 2 Y>. 
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1. H. grandiflora Nutt. Fig. 932. Stem mostly simple below, 2 to 5 ft. 
high, ending above in a panicle; peduncles with gland-tipped hairs; leaves 
ovate, varying to elliptic or oblong, serrate, 1 to 3 in. long, the lower and 
basal long-petioled, the upper sessile by a rather broad base; heads rather 
large (4 or 5 lines high); rays about 30; pappus of disk-flowers as long as 
or longer than the achene, in age brick-red; outer pappus inconspicuous.—Sandy 
valleys, 20 to 1200 ft.: coastal S. Cal.; n. to the San Joaquin and Santa Clara 
valleys. May-Oct. 

49. CONYZA Less. 

Ours herbs with rather small heads borne in cymes, racemes or panicles. 
Heads composed of numerous pistillate flowers and a few central perfect 
flowers. Bracts of the involucre in 2 or 3 series, linear, membranous-mar- 
gined in ours. Flowers dull white or yellowish. Pistillate flowers fertile, in 
2 or 3 outer circles; corollas filiform and merely 2 to 4-notched at apex or 
truncate, much shorter than the style. Perfect flowers few, central, mostly 
fertile; corolla tubular-funnelform, 5-lobed, little shorter than the style. 
Rays none. Achenes small, compressed. Pappus commonly a single series 
of a few capillary bristles. (Greek name for fleabane, supposedly from 
konops, a flea.) 

1. C. coulteri Gray. Annual; stem erect, simple below, paniculately 
branched above, 1 to 3 ft. high; herbage hirsute and glandular-puberulent; 
leaves narrowly obovate to oblong or oblong-oblanceolate, unequal and often 
coarsely serrate or pinnatifid, sessile or somewhat clasping, y2 to 2*4 in. long; 
panicle ample, 8 to 24 in. long; heads 2 lines high, the involucre shorter than 
the soft pappus; corolla of pistillate flowers with entire apex, about y2 as 
long as the style; perfect flowers 5 to 7.—Moist valley flats, commonly in 
alkaline soil, 190 to 1200 ft.: coastal S. Cal.; Colorado Desert; Kern Lake, 
upper San Joaquin Valley; Santa Clara Valley; Santa Rosa; lower San 
Joaquin River; lone; Nev. to Col. and Mex. Sept. 

50. PENTACHAETA Nutt. 

Low and very slender annuals with narrowly linear entire leaves. Heads 
small, solitary, or somewhat clustered at the ends of more or less naked 
branches, nodding in the bud. Receptacle convex. Involucre turbinate-cam- 
panulate, its bracts in 2 series, narrowly oblong, thin, scarious-margined, 
mucronulate, appressed. Disk-corollas yellow or rose-red, very slender; rays 
white, pink or yellow, or none. Achenes oblong, flattened, hirsute-pubescent. 
Pappus of 5 slender bristles, often with 2 reduced or wanting, or all obsolete. 
(Greek pente, five, and chaite, a bristle, in allusion to the pappus.) 

Flowers of the ray white or purple-tinged or wanting; disk-corollas yellow or reddish, or 
changing to purple in age. 

Disk-corollas yellow; herbage glabrous; stem simple or with 1 or 2 branches near the 
base .1. P. bellidiflora. 

Disk-corollas rose-red or reddish; herbage more or less pubescent. 
Disk-corollas urnshaped-campanulate; stem simple or with simple branches from 

the base, erect; peduncles white-villous beneath the head. . . .2. P. exilis. 
Corollas all filiform, truncate or merely toothed at apex; stem dichotomous, and 

disposed to be diffuse; peduncles with somewhat scattered hairs. 
3. P. alsinoides. 

Flowers of both ray and disk golden yellow (rays occasionally yellow only at base in 
P. aurea) ; heads 4 to 12 lines broad. 

Involucre glabrous. 
Bracts of involucre very unequal; leaves narrowly linear to filiform. . . 4. P. aurea. 
Bracts of involucre equal; leaves oblong to spatulate.5. P. fragilis. 

Involucre pubescent .6. P.lyonii. 

1. P. bellidiflora Greene. Stems simple or sparsely branched near the base, 
reddish, 3 to 4 in. high; herbage glabrous; heads 4 to 7 lines broad, solitary, 
terminating the stems or branches; involucres broadly campanulate, 2 to 2y2 
lines high; bracts oblong, acute or mucronate, purplish, equal; rays 2 to 14, 
white, 1 to 2 lines long; pappus bristles 5.—Marin Co. Apr. 

2. P. exilis Gray. Fig. 933. Stem simple or branched from the base with 
erect branches, 2 y2 to 4 in. high, the heads solitary on the end of the stem 
or branches; herbage purplish; leaves filiform or nearly so, 3 to 12 lines long; 
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b 

c 

933. Pentachaeta exilis Gray; 
a, habit x % ; b, bract of invo¬ 

lucre x 4; c, fl. x 4. 

involucres narrowly campanulate, 2 lines 
high; disk-corollas rose-red, widening up¬ 
ward, the throat evidently contracted be¬ 
neath the minute teeth, the 3 to 5 outer or 
ray-flowers with the corolla reduced to a 
filiform tube, the tube truncate or merely 
toothed at apex; achenes oblong-turbinate, 
villous; pappus reduced to 3 or 5 short cusps 
or sometimes abortive.—Hillslopes or valley 
flats, 100 to 1500 ft.: Salinas Valley to Eldo¬ 
rado Co. Apr.-May. (Aphantochaeta exilis 
Gray.) Var. grayi Jepson n. comb. Heads 
broadly campanulate; rays 8 to 14, 2 lines 
long; pappus-bristles 3 to 5.—Dry hills, Santa 
Clara Co. to Sonoma Co. (P. exilis Gray, 
Syn. Fl.) 

3. P. alsinoides Greene. Stems diffusely 
and somewhat dichotomously branching, 2 to 
5 in. high; leaves narrowly linear, 4 to 11 
lines long; involucres narrowly turbinate, 1 
to 1% lines high, containing 3 to 7 flowers; 
involucral bracts 5 to 7 or 9; disk-corollas 
filiform, with minute teeth; rays none; 
achenes obovate-clavate; pappus-bristles 3, 
very slender.—Foothills, 50 to 1000 ft.: San 
Luis Obispo Co. to Humboldt Co.; Eldorado 
Co. Apr.-May. 

4. P. aurea Nutt. Stem very diffusely 
branched or nearly simple, 3 to 12 in. high; 
herbage glabrous or minutely and sparsely 
pubescent; leaves filiform to narrowly linear, y8 to 1% in. long; heads 7 to 
11 lines broad; involucres nearly hemispheric, 21/4 to 3 lines high; involucral 
bracts imbricated, broadly linear or lanceolate, acute or acuminate, with 
scarious margins; rays golden yellow, conspicuous, 2 to 3 lines long; disk- 
corollas slightly irregular; pappus-bristles 5 to 8.—Hills and valley flats, 
200 to 5000 ft.: San Luis Obispo Co. to San Diego Co.; e. to west side Colo¬ 
rado Desert. Apr.-July. 

5. P. fragilis Bdg. Stems wiry, diffusely branched from the base, 2 to 4 
in. high; leaves oblong to spatulate, ciliate, 1 to 3 lines long; heads 4 to 5 
lines broad, solitary at the ends of the branches; involucres broadly cam¬ 
panulate, 2 lines high; involucral bracts oblong, equal, scarious-margined, 
ciliate and somewhat fringed at tip; ray-flowers yellow; pappus-bristles 
7 to 12, scabrous, very fragile.—Montane, 2500 to 4000 ft., Sierra Nevada in 
Kern Co. June. 

6. P. lyonii Gray. Stem erect, simple below or branched throughout, % 
to 1 y ft. high; herbage lightly pubescent to glabrate; leaves narrowly 
linear, % to 2 in. long; heads solitary on the ends of the corymbose branches, 
6 to 8 lines broad; involucre 1% to 2M lines high, hirsute; involucral bracts 
linear, acute to subulate-acuminate, with scarious margins; flowers golden- 
yellow; pappus-bristles 8 to 12, somewhat dilated at base.—S. Cal. coast 
line: San Diego; Wilmington; Santa Catalina Isl. 

51. BELLIS L. Daisy 

Low herbs with (in ours) basal leaves and solitary heads on scape-like 
peduncles. Disk yellow. Bays white, or tinged with pink. Involucre hemis¬ 
pherical, its bracts wholly herbaceous and green, equal, in 2 rows. Beceptacle 
conical. Achenes flattened, without pappus. (Latin bellus, pretty.) 

1. B. perennis L. Garden Daisy. Tufted perennial; scapes 3 to 6 in. high; 
leaves obovate, sparingly toothed, narrowed at base to a margined petiole, 
1 to 1% in. long; peduncle about 4 in. high; rays about 50.—Native of Eur., 
an occasional escape from gardens: Berkeley; Mill Valley; established about 
Humboldt Bay and Trinidad. 
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52. LESSINGIA Cham. 

Annuals with branching stems and commonly panicled heads. Heads 
rather small, campanulate to turbinate, usually narrow, 5 to 35-flowered. 
Bracts of the involucre imbricated in several appressed ranks. Receptacle 
flat. Flowers yellow, purplish, pink or white, perfect. Corollas with linear 
lobes, or those of the marginal rows enlarged, more deeply cleft on the 
inside, and simulating a palmately lobed ligule. Achenes all fertile, turbinate 
or cuneate, more or less flattened, silky-villous. Pappus commonly of numer¬ 
ous unequal scabrous bristles, usually turning reddish brown. (Named for 
the Lessings, German family of scientists and authors.) 

Style-branches long-subulate, the hairs distributed all along the appendages. 
Flowers yellow; plants spreading, much branched; upper leaves and involucral bracts 

margined with large yellowish glands.1. L. lemmoni. 
Flowers pale blue or purplish; plants less branched, rather fastigiate; upper leaves 

and involucral bracts scarcely glandular-puberulent.2. L. fastigiata. 
Style-branches blunt, the hairs crowded in penicillate tufts at the ends with a slender seti- 

form appendage sometimes protruding. 
Distinct tack-like glands none. 

Plants with stems erect or none; apparently not glandular. 
Stems slender, V2 to 2 ft. high; branches rigid, rather fastigiate. 

Inflorescence paniculate.3. L. leptoclada. 
Inflorescence virgate.4. L.virgata. 

Stout depressed dwarfs, ^ to 2 in. high.5. L. nana. 
Plants with stems spreading or ascending; bracts and branchlets somewhat glan¬ 

dular-puberulent beneath tomentum. 
Tomentum becoming for most part deciduous.6. L. germanorum. 
Tomentum persistent or partially deciduous on involucral bracts. 

7. L. tenuis. 
Distinct tack-like glands on leaf and bract margins. 

Outer corollas exceeding inner, irregularly cleft.8. L. glandulifera. 
Corollas equal, all nearly regular.9. L. ramulosa. 

1. L. lemmoni Gray. Stem diffusely branched from base, 3 to 8 in. high; 
herbage persistently tomentose, the bracts and upper leaves bearing yel¬ 
lowish glands on the margins; leaves oblong to linear, entire, % to % in. 
long; heads terminating the branchlets; involucres turbinate, the bracts ob¬ 
long, obtuse; flowers yellow, the outer larger than the inner; style-branches 
long-subulate; achenes white-villous, the pappus brownish.—Desert flats, 2000 
to 4000 ft.: Mt. Pinos; Mohave Desert (Bissel sta., Kramer sta., Indian 
Wells); Inyo Co. (Little Owens Lake, Bishop); e. to Ariz. June. 

2. L. fastigiata Greene. Stems 1 to several, rather slender, strict, mainly 
erect, somewhat fastigiately branched at or above the middle, 3 to 10 in. 
high; herbage tomentose below, becoming more or less deciduous above and 
scarcely glandular-puberulent; leaves oblanceolate to oblong, pungently 
acute, entire or somewhat serrate, 4 to 14 lines long; heads solitary, or 2 or 3, 
at the ends of the rigidly filiform branchlets.—Grassy flats, 2000 to 4000 ft.: 
Humboldt Co. to Siskiyou Co., thence se. to Butte Co. 

3. L. leptoclada Gray. Stem simple below, branching above, Yi to 2 ft. 
high; herbage tomentose or becoming partially glabrate; lower leaves den¬ 
ticulate, those of the branchlets ovate or lanceolate, acute, sometimes mucro- 
nate, with somewhat sagittately adnate base; branchlets virgate and almost 
filiform, bearing few (sometimes glomerate) or solitary heads; involucres 
turbinate; bracts in many ranks, persistently tomentose, greenish at tip 
and cuspidate; corollas conspicuously exserted; style-branches bluntly peni¬ 
cillate, only the tips barely exserted at anthesis; pappus-awns paleaceous or 
more or less united into groups at base.—Open slopes and grassy flats, 1100 
to 5000 ft.: Sierra Nevada from Eldorado Co. to Tulare Co.; Coast Ranges 
from Marin Co. to Santa Clara Co. Yar. hololeitca Jepson n. comb. Inner 
involucral bracts not cuspidate or less evidently so; cauline leaves mainly 
ovate, more uniformly mucronate than in species.—Pastures, San Mateo Co. 
to Sonoma and Yolo Cos. (L. hololeuca Greene.) 

4. L. virgata Gray. Plant 1 ft. high, with stem and virgate branches 
rigid; herbage woolly, becoming somewhat glabrate; leaves ovate or oblong, 
sessile, entire, % to Yo in. long, the upper appressed, concave, carinately 
nerved; heads solitary and sessile in the axil of a leaf of nearly the same 
length, thus forming a somewhat spicate inflorescence; involucres cylin- 
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drical, woolly, 5 to 7-flowered.—Plains and bordering foothills of the Great 
Valley. June-Sept. 

5. L. nana Gray. Depressed dwarf y2 to 2% in. high, the whole plant 
densely tomentose with thick wool; stems 1 or several from the base, the 
heads borne at the ground or in small terminal clusters; heads 10 to 12- 
flowered, 5 to 6 lines long, leafy-bracted; leaves oblanceolate to linear, y2 
to 1 y2 in. long; outer bracts of involucre linear-lanceolate, somewhat her¬ 
baceous; inner bracts white, tapering into a long pearly white awn which 
conspicuously equals or exceeds the flowers and the pappus; pappus showy, 
dark red or brownish; achenes very short and turgid.—Sandy plains and 
foothills on the eastern side of the Sacramento and San Joaquin valleys, 
200 to 1000 ft., from Amador Co. to Kern Co. July-Aug. (L. parryi Greene.) 

6. L. germanorum Cham. Stem diffusely branched or erect, % to 1 y2 ft. 
high; herbage with appressed white tomentum, mainly deciduous in age, at 
least on the branches, the exposed surface puberulent, only slightly glandular; 
leaves pinnatifid, those of the branchlets oblanceolate or linear, mostly 
entire, 1 to 4 lines long; heads 21 to 25-flowered; involucres hemispherical; 
involucral bracts with greenish tips or the outer ones wholly greenish; 
pappus-bristles about 35, 1 to 1 y2 times as long as the aehene.-—Sandy hills 
along the coast: San Francisco to San Luis Obispo Co. Aug.-Oct. 

7. L. tenuis Cov. Stems somewhat flexuous and diffuse, flowering when 
simple or little branched and 1 to 3 in. high, or increasing to 8 in. high and 
becoming much branched and spreading; herbage mainly tomentose, the par¬ 
tially exposed branchlets and involucres glandular-puberulent; leaves oblong 
or spatulate, entire or the lower sometimes pinnately lobed or parted; corollas 
variable, purple or yellow, or the inner yellow and outer pink, subregular; 
pappus-bristles about 20.—Montane, 2500 to 5300 ft.: San Benito Co. to n. 
Ventura Co. June. (L. ramulosa var. tenuis Gray.) Var. jaredii Jepson n. 
var. Stems a little stouter; leaves more uniformly pinnately toothed to 
parted; corollas yellow, the marginal ones the larger; pappus of 5 to 8 
paleaceous awns.—San Luis Obispo Co. (Estrella, L. Jared, type). June. (L. 
parvula Greene in part.) 

8. L. glandulifera Gray. Stem erect, stoutish, paniculately very much 
branched, 1 to 2% ft. high; herbage glabrate or the leaves with persistent 
wool; leaves of the main stem or main branches ovate to oblanceolate, toothed 
or cleft, y2 to 1 in. long, those of the branchlets numerous, sometimes crowded, 
ovate to linear, white-woolly or green, y2 to 2 lines long, with the margin 
bearing yellowish tack-shaped glands; involucres broadly turbinate to cam- 
panulate, their bracts gland-bearing; heads 20 to 35-flowered; pappus-bristles 
of inner flowers as long, of outer flowers shorter than corolla.—Plains and 
montane flats, 10 to 5000 ft.: inner South Coast Ranges; San Joaquin Valley; 
Inyo Co.; Mohave Desert; Colorado Desert; coastal S. Cal. July-Sept. Var. 
pectinata Jepson n. comb. Leaves pinnatifid with toothed segments; herbage 
very glabrate.—Monterey. (L. pectinata Greene.) Var. albifl6ra Jepson 
n. comb. Divaricately spreading, about % ft. high and 1 y2 ft. across; flow¬ 
ers white, about 8 in each head.—Rose sta., Kern Co. (L. albiflora Eastw.) 

9. L. ramulosa Gray. Stems slender, % to 1 y2 ft. high, loosely branching, 
granulose-glandular above or with minute tack-shaped glands; herbage 
tomentose to glabrate; lowest leaves spatulate or oblong, denticulate or 
entire, the upper lanceolate, mostly entire, those of the branchlets with partly 
clasping base; heads 10 to 25-flowered, 3 to 4 lines long, terminating diffuse 
slender branchlets; involucres turbinate or campanulate; corollas short, 
purple; pappus-bristles longer than the aehene, 20 or more, paleaceous or 
more or less coalescent at base into sets.—Dry hills, 50 to 1500 ft.: Coast 
Ranges from Santa Clara and Marin Cos. to Mendocino Co. July-Sept. Var. 
adenophora Gray. Upper herbage with tack-shaped glands more conspicu¬ 
ous; pappus-bristles in 5 paleaceous-aristiform sets or reduced to 5 awns.— 
North Coast. Ranges in northern Napa Co., Lake and Colusa Cos. July-Aug. 
Var. microcephala Jepson n. comb. Stems and branchlets exceedingly 
slender, strict; upper leaves scale-like; heads very small, 3 to 5-flowered.— 
Foothills: Antioch; Eldorado Co. Aug. (L. leptoclada var. microcephala 
Gray. L. nemoclada Greene.) 
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53. CORETHROGYNE DC. 
Perennial herbs, some resembling Lessingia, others Aster, but flowering in 

late spring or summer. Herbage whitened when young with a cotton-like 
tomentum, which is often deciduous in age. Heads radiate, solitary or corym¬ 
bose or paniculate. Involucre hemispherical to turbinate, imbricated. Recep¬ 
tacle pitted. Rays purple, lavender or violet. Disk-flowers yellow. Ray- 
flowers sterile. Style-appendages comose or with a bearded tuft. Achenes 
silky or pubescent. Pappus reddish brown, of rigid capillary bristles, present 
in the disk, reduced or none in the ray. (Greek korethron, besom, and gune, 
style, on account of the brush-like tuft of hairs on the style tips.) 

Stems decumbent or prostrate, flexuous. 
Heads 9 to 19 lines broad, including rays; style-branches completely exserted at 

height of anthesis .1. C. californica. 
Heads 6 to 9 lines broad, including rays; style-branches only partially exserted at 

height of anthesis.2. G. leucophylla. 
Stems ascending to strictly erect; style-branches only partially exserted during anthesis. . . . 

3. 0. filaginifolia. 

1. C. californica DC. Stems mostly prostrate or decumbent at base, densely 
leafy below, simple or somewhat branched, % to IV3 ft. high; herbage white 
with dense cottony tomentum, this deciduous from the upper parts of the 
plant and exposing the glandular-puberulent surface; leaves spatulate to 
obovate, narrowed to a distinct petiole, entire or serrate toward the apex, 
% to 2 in. long, or the uppermost becoming reduced and bract-like; heads 
solitary on somewhat flexuous scape-like peduncles at the ends of the stems 
and branches; involucre campanulate, 4 to 4% lines high, the outer bracts 
largely herbaceous; rays deep purple to lilac, 6 to 7 lines long, their minute 
sterile achenes bearing, a pappus one or more of whose divisions are often 
developed in various paleaceous forms simulating inner bracts; style-branches 
densely comose, completely exserted at height of anthesis; pappus reddish 
brown.—Along the coast from San Mateo Co. to Humboldt Co. May-Aug. 
(C. obovata Benth. C. californica var. obovata Jepson.) 

2. C. leucophylla Menzies. Depressed somewhat scraggly plant, the de¬ 
cumbent stems % to 1 ft. long, bearing numerous ovate-spatulate leaves % 
in. long or less; herbage persistently white-woolly, the involucres less densely 
so; heads 6 to 9 lines broad; rays purple; style-branches densely comose, par¬ 
tially exserted during anthesis.—Sand dunes by the sea at Monterey: Pacific 
Grove; Pt. Pinos; Asilomar. 

3. C. filaginifolia (H. & A.) Nutt. Stems several from the root-crown, 
slender, flexuous, decumbent at base, commonly ascending, y2 to iy2 ft. 
high; tomentum often floccose-deciduous, the exposed surface scarcely or 
not at all glandular; leaves broadly oblanceolate, sharply serrate at apex 
or above the middle, gradually narrowed to a petiole, the whole 1 to 3 in. 
long; heads % to 1 in. broad, solitary on the ends of the paniculate branch- 
lets; involucres campanulate to turbinate, 3 to 5 lines long, the tomentum 
deciduous or mainly so; rays purple or violet.—Hillsides near the sea and 
ocean bluffs, Monterey Co. to San Diego. May-Sept. The species and its 
varieties are differentiated in the following key: 

Inflorescence scarcely or not at all glandular; involucres campanulate to turbinate. 
Involucres with tomentum deciduous.C. filaginifolia. 
Involucres with tomentum persistent. 

Inflorescence open-paniculate.var. linifolia. 
Inflorescence contracted-paniculate.var. latifolia. 

Inflorescence markedly glandular-puberulent. 
Involucres campanulate to turbinate. 

Inflorescence paniculate.var. rigida. 
Inflorescence contracted-paniculate to virgate; heads 1 to several in axils of upper 

leaves .var. glomerata. 
Involucres hemispheric; inflorescence paniculate; typical.var. pacifica. 

Yar. linif6lia Hall. Herbage paler where tomentum is shed, scarcely if 
at all glandular; involucral bracts, or at least the tips, persistently woolly.— 
Foothills, 1000 to 3000 ft.: both sides of the San Joaquin Valley; coastal S. 
Cal. Yar. latif6lia Hall. Herbage densely and persistently tomentose in¬ 
cluding the involucres; inflorescence contracted-paniculate; involucres tur¬ 
binate, the bracts in about 5 series.—Montane, about 5000 ft.: San Bernardino 
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Mts.; s. to Mex. Var. rigida Gray. Stems several, erect or ascending, 10 to 20 
in. high; herbage similar to the species; heads uniformly smaller, 6 to 8 lines 
broad; involucres campanulate, the tips of the bracts sometimes becoming 
recurved.—Sandy hills and dry canon sides, 300 to 6000 ft.: South Coast 
Ranges; mts. of coastal S. Cal.; s. Sierra Nevada in Tulare Co. (C. filagini- 
folia var. virgata Gray. C. viscidula Greene. C. viscidula var. greenei 
Jepson.) Var. glomerata Hall, Herbage densely tomentose except the glan¬ 
dular green-tipped involucral bracts; inflorescence virgate, the heads soli¬ 
tary on short peduncles along the axis or 2 to several in the axils of the 
scarcely reduced upper leaves.—Montane: San Bernardino Mts.; Tehachapi 
Mts. Var. pacIfica Hall. Stems several to many, stout, erect, 1 to 3 ft. high, 
simple or fastigiately branching with the branchlets of the inflorescence 
more spreading; herbage with doccose tomentum, deciduous from inflores¬ 
cence at time of flowering, the exposed surface viscid, glandular-puberulent; 
involucres hemispheric; heads 8 to 12 lines broad; rays bluish purple.—Near 
the seashore, San Diego Co. (C. incana Nutt.) 

54. PSILACTIS Gray 

Branching annual. Heads rather small, hemispheric, radiate, solitary or 
loosely cymose. Involucral bracts unequal, closely imbricated in 2 or 3 series. 
Ray-flowers pistillate, fertile or often infertile. Disk-flowers perfect, fertile. 
Aehenes compressed, pubescent. Pappus of ray-flowers none or an obscure 
ring; pappus of disk-dowers a row of slender bristles. (Greek psilos, naked, 
and actis, ray, the ray dowers without pappus.) 

1. P. coulteri Gray. Stem freely branched at or just above the base, 4 to 
12 in. high; herbage glandular-pubescent; leaves oblong to linear in outline, 
sharply toothed to pinnatidd, 5 to 14 lines long, sessile by a broad base or 
the lowermost petioled, those of the branchlets reduced to 2 to 4 lines; 
involucres 1% lines high; bracts narrowly oblong to oblong-lanceolate, the 
inner ones whitish below; rays numerous, lavender; disk-dowers yellow; 
aehenes linear, those of the disk with many unequal pappus-bristles.—Sandy 
alkaline dats, 1800 to 2200 ft.: Mohave Desert; e. to Nev. and Ariz., thence 
s. to Mex. May. 

55. MONOPTILON T. & G. 

Low or depressed annuals with hirsute herbage. Leaves linear-oblanceolate 
or spatulate, entire, borne in a basal rosette and along the branches. Heads 
radiate, daisy-like in appearance, solitary on the ends of the branchlets or 
somewhat clustered. Involucre campanulate, its bracts linear, equal, hirsute. 
Receptacle dat. Ray-corollas white, sometimes violet or rose-tinged; disk- 
corollas yellow, the throat cylindric, 4 times as long as the short proper tube. 
Aehenes narrowly obovate, compressed, marginally nerved, pubescent. Pappus 
present, alike in ray and disk, consist¬ 
ing of 1 to 12 awns, the paleae laciniate 
or none. (Greek monos, one, and ptilon, 
feather, in allusion to the solitary plu¬ 
mose bristle of the drst species.) 

Pappus a circle of very minute scales and 1 
bristle which is conspicuously plumose 
above; corolla throat hairy on lower 
part.1. M. bellidiforme. 

Pappus awns 1 to 12, not plumose, alternating 
with shorter deeply laciniate or lacer¬ 
ate paleae; corolla throat glabrous or 
nearly so.2. M. bellioides. 

1. M. bellidiforme T. & G. Stem with 
several ascending or spreading branches 
from the base, the branches % to 2% in- 
long; leaves 1 to 6 lines long; heads 3 to 
8 lines broad; pappus-bristle nearly as 
long as corolla.—Desert dats and mesas, 
2000 to 4000 ft.: Mohave Desert; Inyo y2 ; b, basal leaf x 1; c, invol. bract x 1V2 ; 
Co.; e. to Utah. Apr.-May. d, ray-fl. X iy2 ; e, achene and pappus x 3. 
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2. M. bellioides (Gray) Hall. Fig. 934. Desert Star. Stems branching 
at or near the base, the branches ascending or widely spreading, y> to 4 in. 
long; leaves 1 to 7 lines long; heads 4 to 8 lines broad; pappus-bristles about 
p2 as long as corolla.—Desert flats and mesas, 100 to 3000 ft.: Colorado 
Desert; e. Mohave Desert; Inyo Co.; e. to Utah and Ariz. Mar.-May. 
(Eremiastrum bellioides Gray.) 

56. SERICOCARPUS Nees 

Pere'nnial herbs with erect leafy stems. Heads small, few-flowered, radiate, 
usually fascicled in terminal compact cymes. Flowers white, or the disk-flow¬ 
ers becoming purplish. Bracts of the involucre closely imbricated, whitish or 
coriaceous, green-tipped. Receptacle foveolate. Ray-flowers 5 (or 6); disk- 
flowers 8 to 16. Achenes narrow, a little compressed, 2-nerved, silky-pubes¬ 
cent. Pappus of numerous unequal scabrous bristles. (Greek serikos, silky, 
and karpos, fruit.) 

1. S. rigidus Lindl. Stems erect, simple below the cymose inflorescence, 
1 to 3y2 ft. high, arising from a stoutish rootstock; herbage scabrous-puberu- 
lent; leaves commonly oblong, sometimes oblong-lanceolate, acute, entire or 
nearly so, sessile or the lower narrowed to a margined petiole, 1 to 4 in. long; 
heads somewhat turbinate, 3 to 5% lines high, crowded, glomerate, about 
15-flowered; involucral bracts linear, 1-nerved, the tips slightly spreading; 
rays 1% to 2 (or 3) lines long; achenes clavate; pappus white.—Open mon¬ 
tane or openly wooded slopes, (500 or) 3500 to 7000 ft.: Sierra Nevada from 
Tulare Co. to Eldorado and Plumas Cos.; Humboldt Co. to Siskiyou Co.; n. 
to Wash. July-Oct. 

57. TOWNSENDIA Hook. 

Low tufted herbs with entire leaves. Heads large, broadly hemispheric, in 
ours solitary on scape-like peduncles. Rays purplish the disk-flowers yellow. 
Involucral bracts lanceolate, with scarious-ciliate margins. Receptacle areo- 
late. Achenes obovate or oblong, strongly compressed, pubescent, with thick¬ 
ened or callous margins. Pappus a single series of bristles or in the ray 
reduced to small scales or paleae. (David Townsend, botanical associate of 
Dr. Wm. Darlington, famous early botanist of Pennsylvania.) 

1. T. scapigera Eat. Annual or biennial; plants % to 2 in. high; herbage 
hirsute; basal leaves spatulate, drawn down to a long narrowed base or 
petiole, the whole 6 to 13 lines long, the spatulate portion mostly about 2 to 
4 lines long; involucral bracts linear to broadly lanceolate, 3 to 4 lines long; 
rays 3% lines long; both disk- and ray-achenes with pappus-bristles, the 
bristles conspicuously barbellate.—Rocky ridges, 5000 to 8000 ft., rare: 
Nelson Range, Inyo Co.; Warner Mts., Modoc Co.; e. to Nev. May. 

58. ASTER L. Aster 

Mostly late summer or autumnal herbs, rarely shrubs. Stems leafy, the 
leaves merely toothed or entire. Heads radiate, usually numerous, paniculate, 
cormybose or racemose, sometimes solitary. Involucre turbinate or cam- 
panulate to hemispherical, the bracts in several ranks, often imbricated, her¬ 
baceous or often coriaceous and green-tipped. Receptacle flat, pitted. Ray- 
flowers pistillate, the rays blue, purple or violet. Disk-flowers perfect, yellow, 
sometimes changing to purple or brown. Style-branches flattened, their tips 
subulate or lanceolate, acute. Achenes more or less flattened. Pappus copious, 
of simple capillary bristles. (Greek astere, a star, from the star-like heads 
of flowers.) 

A. Heads soeitary on erect stems or at the summit of main branches. 

More or less shrubby species peculiar to the Mohave and Colorado deserts and adjacent mts.; 
leaves narrowly oblong to obovate, spinose-toothed. 

Herbage glabrous; involucral bracts linear-lanceolate, none especially elongated. 
1. A. orcuttii. 

Herbage more or less pubescent. 
Leaves obovate; inner involucral bracts and occasionally others greatly elongated. 

2. A. cognatus. 
Leaves linear to lanceolate; inner involucral bracts not greatly elongated. 

3. A. tortifolius. 
Herb of the Sierra Nevada above 4000 ft.; leaves grass-like.4. A. andersonii. 
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B. Heads many to numerous, rarely only one, borne in cymes, panicles 
OR RACEMES. 

1. Heads more than 3x/2 lines high; herbs. 

Pappus not exceedingly copious nor obscuring rays in fruit. 
Involucral bracts linear and attenuate to spatulate. 

Herbage somewhat gray; leaves rather rigid, seldom more than 5 lines wide; 
plants of arid foothill valleys, or interior ridges or plateaus. 

Tips of involucral bracts recurved in mature heads. 
Leaves mostly toothed; bracts of the involucre conspicuously green- 

tipped; rays numerous; achenes compressed; pappus-bristles 
rigid .5. A. canescens. 

Leaves entire or mostly so; bracts of the involucre pinkish, commonly 
not green-tipped; rays comparatively few; achenes hardly 
compressed; pappus-bristles soft.6. A. shastensis. 

Involucral bracts not recurved; leaves entire.7. A. menziesii. 
Herbage green, bright or paler. 

Leaves lanceolate to linear. 
Branches of inflorescence not conspicuously bracteate. 

Outer involucral bracts less than y2 line wide; leaves entire or 
nearly so; plants of montane regions. . .8. A. adscendens. 

Outer involucral bracts about 1 line wide; plants of semi-arid to 
humid regions. 

Leaves entire or subserrate.9. A. foliaceus. 
Leaves serrate .10. A. douglasii. 

Branches of inflorescence conspicuously leafy-bracteate; plants often of 
wet soil .11. A. chilensis. 

Leaves obovate or oblong to oblanceolate or the upper lanceolate. 
Leaf-margins serrate. 

Herbage not markedly scabrous nor rigid; leaf-margins bluntly 
serrate.12. A. greatai. 

Herbage markedly scabrous and rigid; leaf-margins sharply serrate. 
13. A. radulinus. 

Leaf-margins entire; involucral bracts often becoming reddish-margined. 
14. A. integrifolius. 

Involucral bracts ovate-lanceolate, becoming reddish-margined; leaves not rigid, some¬ 
what glaucous; rays 6 to 7 lines long.15. A. engelmanni. 

Pappus exceedingly copious, exceeding rays in fruit; plants of alkaline situations. 
16. A. frondosus. 

2. Heads less than 3V2 lines high; plants of alkaline or saline situation. 

Stems spineless. 
Stems mostly simple, not rigid; upper leaves linear, thin; annual.17. A. exilis. 
Stems much branched, rigid; upper leaves reduced to subulate scales; shrub. 

18. A. carnosus. 
Stems with spines in axils of cauline scales or leaves; herbage light green, glabrous; peren¬ 

nial herb .19. A. spinosus. 

1. A. orcuttii Vasey & Eose. Stems erect, branched, very leafy, woody 
below, forming a bush iy± to 21/4 ft. high; branches erect, naked or nearly so 
for 1 or 2 in. below the solitary heads; bark white; herbage glabrous; leaves 
obovate to oblong, spinulose-toothed, acute, cuspidate, iy± to 2 in. long, the 
lower cuneate at base, the upper sessile by a broad base; heads large, 2 to 21/o 
in. broad; involucres hemispheric, 8 to 9 lines high; bracts closely imbri¬ 
cated, broadly lanceolate to linear-lanceolate, ciliate below the attenuate 
apex; rays purple or lavender, 2 to 3 lines broad, % to 1 in. long; achenes 
white-villous.—S. Colorado Desert: Borrego Sprs.; Split Mt. Apr. 

2. A. cognatus Hall. Stems branched, erect, leafy up to the heads, woody 
below, forming a bush 10 to 20 in. high; bark white; herbage subglabrous 
or furnished with minute mostly scattered stipitate glands; leaves elliptic 
or oblong to narrowly obovate, spinose-dentate, sessile, % to iy± in. long; 
heads 1% to 2 in. broad, mostly solitary on the ends of the branchlets; in¬ 
volucres hemispherical; bracts ovate or lanceolate, attenuate, 6 to 7 lines 
long, or with a series of outer linear ones twice as long, at least the inner 
ones ciliate; rays blue or violet, 1 to 1^4 lines wide, 8 to 10 lines long; 
achenes long-villous.—Colorado Desert: Shavers Well; Eed Canon near 
Mecca. June. 

3. A. tortifolius Gray. Stems leafy, more or less branched from a woody 
base, 1 to 2 ft. high; bark white; herbage tomentose-pubescent, the peduncles 
somewhat glandular; leaves linear or narrowly oblong to lanceolate, acute 
to acuminate, spinosely serrate, l1/^ to 3 in. long; heads large (l1/^ to 2% in. 
broad), solitary on long usually bracteate peduncles; involucres shallow- 
hemispherical, % to 1 y. in. wide, the numerous bracts lanceolate-subulate, 
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the longest about equaling the disk; rays numerous, pale purple or violet, 
y2 to 1 in. long; aclienes silky-villous; pappus of coarse rigid tawny bristles, 
deciduous in a ring.—Desert mesas and mountain slopes, 2000 to 4000 ft.: 
Mohave Desert; Inyo Co.; e. to Utah. 

4. A. andersonii Gray. Stems scape-like, few or several, erect or assur 
gent from the crown of a thick root, 5 to 15 in. high, the leaves mostly basal 
erect; herbage glabrous or the peduncles a little woolly at the summit; basal 
leaves narrowly linear or linear-lanceolate, grass-like, acute, entire, nervose 
when dry, 2 to 8 in. long; leaves of the scape-like stems few, reduced to 
short bracts; heads % to 1 % in. broad; involucres 3y2 to 4y2 lines high, their 
nearly equal bracts narrowly oblong, acute, scarious or reddish-margined; 
rays purple to light blue, 4 to 5y2 lines long; style-appendages filiform—Wet 
montane meadows, 4000 to 8200 ft.: Humboldt Co. to Trinity Co.; Sierra 
Nevada from Butte and Plumas Cos. to Tulare Co.; San Jacinto Mts.; e. to 
Nev. June-Aug. 

5. A. canescens Pursh. Stems leafy, erect or ascending, one or several 
from a biennial or perennial root, simple to much-branched, y2 to 1% ft. 
high; herbage puberulent, the inflorescence glandular; leaves oblong or linear 
to oblanceolate, spinose-toothed or the upper entire, y2 to 1% in. long, those 
of the branchlets small and bract-like; heads in a cymose panicle; involucres 
broadly turbinate, 3% to 4 lines high; bracts imbricated, green-tipped, 
the tips spreading or recurved; rays many to numerous, bluish-purple; 
achenes narrowed below, pubescent.—Dry situations, 5500 to 10,500 ft.: San 
Gabriel and San Bernardino mountains; Mt. Pinos; e. slope and e. side of the 
Sierra Nevada from Inyo Co. to Modoc Co.; Siskiyou Co.; e. to Ariz., n. to 
B. C. May-Sept. Yar. tephrodes Gray. Involucre broad, canescent not 
glandular, the long green tips of the bracts attenuate.—Arid valleys: San 
Jacinto Valley; Colorado Desert; e. to N. Mex. Apr.-Aug. 

6. A. shastensis Gray. Stems several to many from the base, ascending or 
erect, arising from a short branched woody crown, 3 to 13 in. high; herbage 
finely canescent; leaves spatulate, attenuate below to a petiole, the whole 
y^ to 1 y2 in. long, the upper leaves mostly linear and sessile, all the leaves 
entire or rarely few-toothed; heads 7 to 11 lines broad, borne in terminal 
panicles, rarely solitary; involucres campanulate; bracts commonly pinkish, 
the tips a little recurved or spreading, rarely herbaceous; ray-flowers few, 
sterile, the rays 2 to 3 lines long; achenes 5-nerved and with intermediate 
striae.—Montane, 6000 to 8000 ft., peaks of n. Cal.: Scott Mts.; Mt. Shasta; 
Medicine Lake; Lassen Peak. Aug.-Sept. 

7. A. menziesii Lindl. Purple Aster. Stems simple, commonly several 
from the woody root, 1 y2 to 2 ft. high; herbage roughish-puberulent or 
sometimes almost glabrous; leaves linear to lanceolate, purple-veined be¬ 
neath, remotely serrate or entire, sessile, subcordate at base, 1 to 2y2 in. 
long, those of the raceme or thyrsoid panicle much reduced, so that the in¬ 
florescence seems almost naked; heads 3 to 5 lines high on rigid erect branch- 
lets; involucre hemispherical or broadly turbinate, the bracts linear-spatulate 
in several closely imbricated ranks, the green tips obtuse; rays violet or 
purple.—Low dry ground, 100 to 4500 ft.: almost throughout cismontane 
Cal. from San Diego Co. to Shasta Co.; also w. Mohave Desert and Siskiyou 
Co.; s. Ore., w. Nev. Aug.-Dee. Var. bernardinus Jepson n. comb. Herbage 
soft-pubescent; inflorescence leafy-bracteate. — Valleys, 500 to 1200 ft., 
coastal S. Cal. (A. bernardinus Hall.) 

8. A. adscendens Lindl. Stems slender, rigid, paniculately branched above, 
1 y2 to 2 ft. high, arising from creeping rootstocks; leaves linear to oblance¬ 
olate, entire, strigose-liispidulous or glabrous with only the margins hispidu- 
lous, 1 y2 to 3y2 in. long; cauline leaves sessile, somewhat clasping, the basal 
ones narrowed to long ciliate petioles with clasping more or less fringed 
bases and deciduous as the heads flower; heads rather numerous, loosely 
corymbose-paniculate; involucres broadly turbinate to campanulate, 2y2 to 
3 lines high, the bracts linear to spatulate, green-tipped; rays violet.— 
Montane, 3000 to 8000 ft.: Tulare Co. to Butte Co., thence nw. to Siskiyou Co.; 
e. to Col., n. to Mont. Aug.-Sept. Var. yosemitanus Gray. Less rigid, the 
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leaves usually larger and hispidulous only on the margin, entire or some¬ 
times subserrate; panicles leafy; heads few, larger, with looser involucre.— 
Wet meadows, 4000 to 6800 ft.: Sierra Nevada. Aug.-Sept. (A. yosemitanus 
Greene.) Yar. fremontii Gray. Similar to var. yosemitanus but the stems 
stouter; panicles with reduced leaves; involucral bracts not long-pointed.— 
Grassy flats, 5700 to 8700 ft.: Sierra Nevada. (A. fremontii Gray.) Var. 
delectabilis Jepson n. comb. Commonly more foliaceous than var. yosemi¬ 
tanus, the cauline leaves with expanded margins on each side of the clasping 
base; rays 5 to 7 lines long.—Montane meadows, 7000 to 9000 ft.: San Jacinto 
and San Bernardino mountains; s. Sierra Nevada. (A. delectabilis Hall.) 

9. A. foliaceus Lindl. Stem erect or ascending, mostly simple, leafy, 10 
to 20 in. high, from a creeping rootstock, pubescent above; leaves lance¬ 
olate, 2 to 6 in. long, glabrous, with margins subserrate to entire, ciliolate, the 
cauline sessile, the basal narrowed to slender winged petioles % the length 
of the blades; heads several in reduced panicles; involucres hemispherical, 
3 to 4 lines high, the outer bracts linear or oblanceolate, foliaceous, the 
inner shorter, hyaline-margined, scarious below the middle; rays violet, 3 to 
5 lines long.—Warner Mts., Modoc Co.; n. to Alas. Var. frondeus Gray. 
Leaves broader, puberulent or nearly glabrous.—Mt. Bidwelh Modoc Co.; Plumas 
Co.; Tulare Co.; n. to B. C., e. to Col. Var. apricus Gray. Stems ascending from 
tufted rootstocks, 3 to 10 in. high; leaves usually shorter, somewhat thick¬ 
ened, more rigid, apparently glabrous; heads 1 to 3, 9 to 15 lines broad.—Mt. 
Bidwell, Modoc Co.; e. to Col., n. to Wash. Var. eatoni Gray. Stems erect, 
2 to 3 ft. high; leaves-more or less pubescent and scabrous; heads numerous. 
—Monterey Co. to Siskiyou Co. Var. hesperius Jepson n. comb. Stem erect, 
2 to 4 ft. high, the flowering branches many; leaves numerous, narrowly 
lanceolate, scabrous, puberulent or nearly glabrous.—Meadows and stream 
banks, 500 to 5000 ft.: coastal S. Cal.; Sierra Nevada from Tulare Co. to 
Butte Co.; Siskiyou Co.; n. to B. C. (A. hesperius Gray.) 

10. A. douglasii Lindl. Stems leafy, slender, erect or ascending, simple or 
somewhat branched above, 2 to 3 ft. high; herbage glabrous or nearly so; 
leaves lanceolate, narrowed at both ends, commonly serrate along the middle, 
3 to 5 in. long, 1% to 6 lines wide; heads rather few in a narrow leafy 
panicle; involucral bracts linear, loosely imbricated, the inner green-tipped, 
the outer green throughout; rays purple.—Montane, along streams: Siskiyou 
Co.; n. to B. C. 

11. A. cliilensis Nees. Common Aster. Stems 1 to several from the base, 
erect, simple below, ending above in a narrow or sometimes broad panicle, 
2 to 3^2 ft. high; herbage villous-pubescent or more or less glabrous; leaves 
lanceolate, sessile, 5 in. long or less, entire, above passing gradually into the 
bract-like ones of the inflorescence, the basal oblong-spatulate, remotely 
serrate and attenuate into a petiole, all commonly with scabrous-ciliolate 
margins; panicle of loose leafy racemes % to 1% ft. long or more; heads 
4 to 5 lines high; involucral bracts in several series, somewhat carinate, with 
green tips; rays white, lavender or bluish, 4 to 6 lines long.—Wooded hill¬ 
sides, dry banks of gulches or streams, or in moist situations in fields, from 
the valleys to the foothills, 10 to 500 ft.: Coast Ranges from Humboldt Co. 
to Alameda Co. and s. to Santa Barbara Co.; e. to the Sacramento Valley 
and lower San Joaquin Valley. Sept.-Nov. Var. lentus Jepson. Slender, 
4 to 6 ft. high, slightly succulent, mostly glabrous; heads few and large; 
rays 7 to 9 lines long.—Very common and conspicuous in the Suisun Marshes. 
Var. medius Jepson. Branchlets of the inflorescence rather divaricate, with 
many spatulate-oblong or oblong-lanceolate spreading leaves 2 to 3 lines 
long; heads few, those on the same branchlets maturing at very unequal 
periods. — Lower Sacramento River; Saratoga. Var. invenLstus Jepson. 
Herbage cinereous-pubescent; upper leaves and those of the inflorescence 
small; involucral bracts spatulate-linear, thickish, obtuse, in rather few 
ranks, almost wholly herbaceous; rays dull purplish.—Calistoga. Var. 
sonomensis Jepson. Slender, 1 ft. high, more glabrous; leaves mainly basal, 
oblong-spatulate, attenuate into a petiole % to as long as the blade, remotely 
serrate; cauline leaves reduced, sometimes petioled, linear to lanceolate, those 
of the cvmose panicle subulate-lanceolate and closely ascending; heads soli- 
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935. Aster radulinus Gray; a, fl. branchlet x %; 
b, leaf x Vz • 

tary or few at the ends of the 
strict branchlets; rays light pink 
to bright purple. — Subsaline 
lands; Petaluma; Napa. 

12. A. greatai Parish. Stems 
leafy, slender, erect, lx/2 to 2y2 
ft. high, from branched creeping 
rootstocks; herbage scabrous- 
pubescent; lower leaves obovate 
to oblanceolate, tapering to a 
narrow base, toothed above the 
middle, % to 1% in. wide, the 
basal ones with long slender 
winged petioles, the whole 3 to 8 
in. long; upper leaves with broad 
auriculate-clasping base, mostly 
entire, becoming much reduced in 
the open panicle; involucral bracts 
lanceolate or linear, loosely im¬ 
bricated, the outermost wholly 
green or whitish at base; rays 
light purple; achenes pubescent.— 
Canons, San Gabriel Mts., 1000 to 
3000 ft.: Eaton Canon; Evey 
Canon. 

13. A. radulinus Gray. Broad- 

leaf Aster. Eig. 935. Stems % 
to l~V-2, seldom 2 ft. high, arising 
from branching rootstocks; her¬ 

bage scabrous-pubescent; leaves oval-obovate to oblong, sharply serrate above 
the entire (often attenuate) base, 1 to 4 in. long, % to 2^4 in. wide; heads 
7 to 13 lines broad, mostly numerous 
(sometimes very few), 5 to 6 lines 
high; involucres turbinate, 3 to 4 lines 
high; bracts imbricated, green-tipped, 
sometimes red-margined, the outer 
shorter, villous-puberulent; rays violet 
to whitish, 3 to 5 lines long; disk- 
corollas sometimes conspicuously red¬ 
dish. — Foothills and mts., mostly 
wooded slopes, 200 to 5000 ft.: Coast 
Ranges from San Luis Obispo Co. to 
Siskiyou Co., thence se. in the Sierra 
Nevada to Nevada Co.; n. to Wash. 
July-Sept. (A. torreyi Porter.) 

14. A. integrifolius Nutt. Fig. 936. 
Stems leafy, 1 to several from a stout 
rootstock usually somewhat branched, 
% to 1 ft. high; herbage tomentose 
becoming glabrate, the inflorescence 
viscid-glandular; leaves oblong to 
spatulate or the upper lanceolate, en¬ 
tire or repand-serrulate, the upper % 
to 1 % in. long, somewhat auriculate- 
clasping, the lower 3 to 6 in. long, y2 
to 2 in. wide, tapering to a winged 
petiole; heads 10 to 12 lines broad, 
somewhat racemose; involucre broadly 
turbinate to campanulate, 5 lines high; 
bracts linear, few-ranked, ascending, 
the inner somewhat purplish- or red- 

936. Aster integrifolius Nutt.; a, habit x Vs ; 
b, head xl;c, d, disk-fis. x 1V2 ■ 
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dish-margined; rays 15 to 25, deep bluish-purple, 7 lines long; pappus tawny, 
rigid.—Montane, 7000 to 9000 ft.: Sierra Nevada from Tulare Co. to Lassen 
Co.; n. to Ore., e. to Col. July-Sept. 

15. A. engelmanni Gray. Stem erect, leafy, simple or branched, arising 
from a perennial base, about 2 ft. high; leaves oblong to broadly lanceolate, 
apiculate, revolute, nearly glabrous, sometimes a little glaucous, sessile, 6 to 13 
lines wide, 2 to 3 in. long, or the uppermost reduced; heads paniculate on brae- 
teate peduncles; involucral bracts ovate-lanceolate, fimbrillate, the margins 
somewhat reddish or purplish; rays 5 to 10, purple, 6 to 7 lines long; pappus 
tawny.—Montane, Siskiyou Co.; n. to Wash., e. to Rocky Mts. Yar. ledo- 

phYllus Gray. Leaves glaucous above, cottony-tomentose below; rays 2 to 
5, light violet.—Del Norte Co.; n. to Wash. 

16. A. frondosus T. & G. Stems 3 to 12 in. high, several from the base and 
diffuse, or erect and simple, in either case ending in a narrow or racemose 
panicle or small cluster of heads; herbage nearly glabrous; leaves linear, 
entire, hispid-ciliate, % to 1% in. long; heads 3% to 4 lines high; involucres 
hemispherical, the bracts linear or somewhat spatulate, obtuse, the outer 
foliaceous and loose; rays pinkish- 
purple, slightly exserted; achenes 
strigose-pubescent, the copious pappus 
sordid.—Alkaline soil, 2600 to 5000 ft.: 
e. side the Sierra Nevada from Inyo 
Co. to Modoc Co., thence w. to Siski¬ 
you Co.; n. to Ida., e. to N. Mex. Aug.- 
Sept. 

17. A. exilis Ell. Slender Aster. 

Fig. 937. Stem erect, slender, 1 to 5 
ft. high, ending above in a mostly 
rather narrow panicle; herbage gla¬ 
brous; leaves linear, 2 to 4 in. long 
and 1 to 2 lines wide, or rarely some 
of the lower oblanceolate or oblong 
and 2 to 4 lines wide, entire, rarely 
serrate, those of the inflorescence 
lanceolate-subulate; heads 2 to 3 lines 
high; bracts linear, acute, herbaceous, 
scarious-margined; rays light pinkish- 
purple, 2 lines long; pappus fine and 
soft.—Saline soil or in marshes or 
ricefields, 10 to 1000 ft.: Sacramento 
Valley; s. to coastal S. Cal., thence e. 
to the Atlantic. Sept.-Oct. 

18. A. camosus Gray. Stems slender, 
rigid, divaricately much-branched, 
woody below, forming a tangled almost 
leafless bush 2 to 3 ft. high; herbage 
pale green, glaucescent; lower leaves 
linear, fleshy, % to 1 in. long, those 
of the branches reduced to small subulate scales; heads turbinate, terminat¬ 
ing the branches; involucres 3 to 3% lines high, the bracts linear, acute; 
rays none; pappus sordid; achenes pubescent.—Alkaline flats, 2000 to 3000 
ft.: Mohave Desert; e. to Ariz. May-Sept. 

19. A. spinosus Benth. Mexican Devil-weed. Stem slender, with reed¬ 
like almost leafless branches, 3 to 9% ft. high; herbage light green, glabrous; 
lower leaves linear, % to 2 in. long; upper leaves subulate or scale-like, 
often with spines (2 to 6 lines long) in or above their axils; heads 3 lines 
high, solitary on the ends of the branchlets or racemose on the branchlets; 
involucral bracts lanceolate, scarious-margined; rays white, drying brown, 
1*4 lines long; style-branches triangular-subulate; achenes glabrous.—Colo¬ 
rado Desert. Sept.-Jan. 

937. Aster exilis Ell.; a, lower leaf x % ; 
6, infl. x V2 ; c, head x 1 % ; d, disk-fl. x 3; 

e, achene and pappus x 3. 
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59. LEUCELENE Greene 

Low perennial herbs with many leafy stems from a woody root-crown. 
Leaves linear, entire. Heads small, radiate, solitary and terminal on the 
stems or branches. Involucre campanulate, its bracts imbricated in about 3 
unequal series, green with scarious margins. Rays white, pink or reddish; 
disk-flowers yellow or reddish. Style-tips ovate or oblong, obtuse. Achenes 
slender, compressed, pubescent. Pappus a single series of scabrous bristles. 
(Etymology unknown.) 

1. L. ericoides (Torr.) Greene. Stems densely tufted, wiry, erect or 
diffuse, 3 to 4 in. high, terminated by short-pedunculate heads, the branch¬ 
ing woody base from a stout rootstock; herbage strigose-canescent, more or 
less glandular, the leaves hispid-ciliate; leaves linear-oblanceolate, or the 
lower spatulate, mucronate, 3 to 5 lines long; heads 5 to 7 lines broad; in¬ 
volucres 3 to 3% lines high, their bracts lanceolate, acute; achenes pubescent. 
—Desert ranges, 2000 to 4000 ft., e. Mohave Desert: Cima; Providence Mts.; 
New York Mts.; e. to Col. (Aster ericaefolius Rothr.) 

60. ERIGERON L. Fleabane 

Herbs, the stems leafy, or more or less naked and scape-like. Leaves entire, 
toothed or dissected, generally sessile. Heads corymbose, paniculate or 
solitary, commonly radiate, sometimes discoid. Involucre campanulate to 
hemispherical, its bracts narrow, mostly equal, little imbricated, seldom 
coriaceous or green-tipped. Receptacle flat or convex. Ray-flowers usually 
numerous, often in more than one series, pistillate, the rays white, purple or 
rarely yellow, linear to filiform, conspicuous, inconspicuous or none. Disk- 
flowers perfect, yellow, the marginal nerve of the corolla-lobes often form¬ 
ing a sort of hood at apex. Styles minute, their branches short, spatulate, 
obtuse, those of the disk-flowers shorter and broader. Achenes flattened, 
usually pubescent and nerved. Pappus of capillary bristles, more scanty 
and fragile than in Aster, sometimes with a distinct short outer series. 
(Greek eri, early, and geron, old man, “old man in spring.”) 

A. Stems more or less scape-like, the leaves mostly in a dense basal tuft 
from a branched or thickened root-crown; dwarfed high montane or 
alpine species. 

Leaves, at least the basal, dissected.1. E. compositus. 
Leaves not dissected. 

Basal leaves linear to linear-lanceolate. 
Herbage hispidulose. 

Rays (or ligules) reduced to minute scales.2. E. austinae. 
Rays (or ligules) exceeding disk.3. E.radicatus. 

Herbage minutely pilose. 
Rays none; involucre woolly.4. E. bloomeri. 
Rays present; involucre pubescent with spreading or appressed hairs. 

Root-crown compactly or obscurely branched.5. E. peucephyllus. 
Root-crown freely branched.6. E.ursinus. 

Basal leaves oblanceolate to spatulate; involucral bracts hairy, mostly purple-tipped. . . 
7. E. algidus. 

B. Stems leafy. 

1. Rats lacking. 

Heads solitary, the involucral bracts equal; stems decumbent or ascending, the leaves uni¬ 
lateral on the decumbent portion.8. E. supplex. 

Heads usually several or numerous, sometimes solitary, the bracts unequal; leaves occa¬ 
sionally unilateral. 

Stems erect, 1 to 2 ft. high; herbage glabrous or sparsely hispid-pubescent. 
9. E. inornatus. 

Stems usually decumbent or ascending, clustered on a thickish root-crown or rootstock, 
^ to % ft. high; herbage canescently hirsute.10. E. miser. 

2. Rays present. 

a. Rays inconspicuous, filiform, at most slightly surpassing the dish. 

Stems from a short perennial (or biennial) rootstock; leaves linear to oblanceolate or spat¬ 
ulate, entire .11. E. lonchophyllus. 

Stems from a biennial or annual taproot. 
Lower leaves usually somewhat toothed. 

Involucre nearly glabrous, the bracts scarious-margined; heads very numerous 
in a many-branched panicle.12. E. canadensis. 
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Involucre densely pubescent, at least the outer bracts herbaceous; heads rather 
few in a usually narrow panicle.13. E. linifolius. 

Leaves all entire; involucre somewhat hirsute; heads few in the inflorescence. 
14. E. acris. 

b. Rays conspicuous, much surpassing the dish. 

Plants with an annual or biennial root; rays filiform or very narrowly linear, usually very 
numerous. 

Stems diffusely branched from base; cauline leaves mostly entire, sessile, the basal 1 to 
2V2 in. long.15. E.divergens. 

Stems simple or branched above; basal leaves mostly much longer. 
Cauline leaves auriculate-clasping, commonly toothed or serrate. 

16. E. philadelphicus. 
Cauline leaves sessile by a narrow base, or the lower petioled; inflorescence leafy. 

Stem leaves all or nearly all serrate.17. E. annuus. 
Stem leaves entire or only the lower serrate.18. E. ramosus. 

Plants with a rootstock or thickened root-crown, perennial or sometimes biennial; rays 
broader, usually less numerous; basal leaves entire or merely toothed. 

Stems from slender roostocks; mostly montane species. 
Bracts equal. 

Leaves obovate or oblanceolate to ovate or oblong, often serrate; heads usually 
solitary .19. E.coulteri. 

Leaves linear to narrowly oblanceolate, or spatulate, entire. 
Heads usually corymbose; stems 1 to 1 y2 ft. high. . .20. E. corymbosus. 
Heads solitary; stems 4 to 8 in. high.21. E.sanctarum. 

Bracts unequal. 
Leaves filiform; herbage grayish with strigose pubescence. . . .22. E. linearis. 
Leaves linear to oblong or lanceolate or narrow-spatulate; herbage green. 

Leaves thickened, densely hispidulose, 2 to 3 lines long; internodes 1 
line long.23. E.jacinteus. 

Leaves not thickened, moderately to sparingly hispidulose; internodes 
2 to 6 lines long.24. E.breweri. 

Stems from a thickened or branched root-crown (or from a thick rootstock in no. 28) ; 
heads solitary or commonly in a loose or open corymb or panicle. 

Stems bearing an open corymb with mostly divaricate or spreading peduncles; 
herbage with a somewhat appressed-scabrous pubescence. 25. E. foliosus. 

Stems bearing solitary terminal heads or a few-headed inflorescence with erect 
peduncles. 

Herbage silvery with soft appressed pubescence; Mohave Desert. 
26. E. parishii. 

Herbage green. 
Basal leaves linear or oblanceolate to spatulate; heads V2 to 1% in¬ 

broad ; montane or inland species. 
Stems mostly one or few, 1 to 2 ft. high. 

Leaves linear; rays 3 to 4*4 lines long; herbage retrorse- 
pubescent; Inyo Co.27. E. porphyreticus. 

Leaves lanceolate to obovate or oblong; rays 6 to 7 lines long; 
Sierra Nevada .28. E. salsuginosus. 

Stems usually numerous, 5 to 12 in. high. 
Leaves oblong-lanceolate, chiefly basal; rays 1 to 1V2 lines 

long .29. E.tener. 
Leaves linear to linear-spatulate or linear-lanceolate. 

Herbage appressed-pubescent; leaves mostly 3 to 6 in. 
long; rays rather broadly linear, 4 to 5 lines 
long .30. E. nevadensis. 

Herbage conspicuously hirsute with spreading hairs; 
leaves mostly 1 to 3 in. long; rays narrower, 
3 to 4 lines long.31. E.concinnus. 

Basal leaves broadly spatulate to obovate; heads 1 % to IV2 in. broad; 
maritime species .32. E. glaucus. 

1. E. compositus Pursh. Fig. 938. Tufted plant, the stems 1 to several, 
scape-like, one-headed, 1% to 3 in. high, arising from the shortly branched 
and densely leafy root-crown; herbage hirsute; basal leaves 1 to 3-ternately 
parted into narrow lobes, 2 to 6 lines long, borne on hirsute-ciliate petioles 
2 to 12 lines long, those of the flowering stems few (much-reduced, 3-lobed or 
entire) or none; heads 8 to 11 lines broad; involucres somewhat glandular, 
2y2 to 3y2 lines high, equaling the disk, the bracts linear, acuminate, equal; 
rays 30 to 60, white to purple or violet, 2 to 3 lines long.—Alpine and sub- 
alpine, 7100 to 11,750 ft.: Sierra Nevada from Mt. Whitney to Castle Peak; 
n. to B. C., e. to Eocky Mts. June-July. Yar. discoideus Gray. Pays shorter 
than the pappus, very variable in the same heads, often with fimbriated 
margins, or with 1 to 3 filiform divisions.—Sierra Nevada, 9000 to 13,000 ft. 

2. E. austinae Greene. Tufted plant, the many stems scape-like, 1 to 3y2 
in. high, arising from a shortly branched and densely leafy root-crown; her¬ 
bage hispid with spreading hairs; leaves narrowly spatulate to linear, y2 to 
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2% in. long; heads hemispherical, 6 
to 7 lines broad; ray-flowers with the 
rays reduced to minute scales; disk- 
flowers very numerous; achenes 
pubescent with spreading hairs.— 
Open fields, about 5500 ft.: Modoc 
Co.; n. to Ore. May-July. 

3. E. radicatus Hook. Densely 
tufted plant, the scape-like stems 1 
to 4 in. high, arising from a stout 
very shortly branched or condensed 
root-crown; branches of the root- 
crown roughened and gray or black 
with the persistent bases of old 
leaves; herbage densely gray-his- 
pidulous; basal leaves linear-spatu- 
late, % to 1% in. long, the cauline 
few and much reduced, narrowly ob- 
lanceolate to linear; heads solitary 
(or rarely 1 or 2 younger heads in 
axils of lower cauline leaves), 6 to 
9 lines broad; involucral bracts 
lanceolate-linear, subequal, about 
equaling disk, hairy, somewhat 
glandular, the inner scarious-mar- 

2/3; b> leaf X 1% ; c, another leaf type, lowest gmed below; rays white or purple, 3 
on shoots x 2%. to 5 lines long; pappus tawny, single, 

equaling the disk.—Alpine summits, 
9500 to 12,500 ft.: Sierra Nevada from Tulare Co. to Tuolumne Co.; White 
Mts.; n. to Can., e. to Rocky Mts. (E. nevadensis var. pygmaeus Gray.) 

4. E. bloomeri Gray. Tufted plant, the stems several, scape-like, 2% to 7 
in. high, arising from the densely leafy and branched root-crown; herbage 
somewhat appressed-pubescent to glabrate; basal leaves narrowly linear, 
sometimes a little dilated upward, 1 to 2y2 in. long; cauline leaves few, nearly 
filiform; heads turbinate, 3^ to 4% lines high; involucral bracts equal, 
linear-lanceolate, villous or canescent; rays none; achenes glabrate or seri¬ 
ceous, oblong-linear, flat; pappus soft, whitish, simple, shorter than corolla. 
■—Montane, 2700 to 7000 ft.: Yollo Bolly Mts. to Siskiyou Co.; Sierra Nevada 
from Nevada Co. to Modoc Co.; n. to Ore. and Ida. May-July. 

5. E. peucephyllus Gray. Tufted plant, the stems several or many, scape¬ 
like, erect, simple or sometimes forked, about 3 to 5 in. high, arising from 
the rather freely branched root-crown; herbage somewhat canescent; leaves 
narrowly linear, 1 to 2 in. long, mostly basal; involucral bracts lanceolate, 
equal, surpassed by the disk; rays 20 to 30, cream-color or yellow, oblong- 
ovate, 3 to 4 lines long.—Modoc Co.; n. to B. C., e. to Nev. and Ida. June- 
July. 

6. E. ursinus Eat. Densely tufted plants, the root-crown much branched 
and matted with persistent brown leaves of former years; stems ascending 
or erect, flexuous, 2 to 6 in. high; herbage finely pilose; leaves linear-lance¬ 
olate to narrowly oblonceolate with midnerve evident, especially toward base, 
1 to 1% in. long; heads 1 to 1% in. broad, solitary on the scape-like stems, 
somewhat nodding; involucral bracts linear-lanceolate, somewhat glandular, 
pubescent, subequal, about 3 lines long, mainly equaling disk; pappus copious, 
equaling disk or with some of the bristles reduced suggesting an outer 
pappus; rays about 50, white to lavender or purple, 3 to 5 lines long.—Moun¬ 
tain flats, 6000 to 9000 ft.: Sierra Nevada from Tulare and Tuolumne Cos. 
to Lassen Co. (E. nevadensis var. sonnei Smiley. E. elegantulus Greene.) 

7. E. algidus Jepson n. sp. Stems simple, scape-like, usually several from 
a thickened or branched root-crown of a rootstock, 1% to 7^ in. high; 
herbage green with rather fine sometimes sparse pubescence; leaves mostly 
in basal tufts, spatulate to oblanceolate, entire, narrowed to slender ciliate 
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petioles, the whole % to 3 in. long, the cauline 2 or occasionally more, linear, 
bract-like, 2 to 12 lines long; involucral bracts narrowly lanceolate, slightly 
glandular, often dark-purplish, hirsute, 3 lines long, about equaling the disk; 
rays about 50, lavender to purple, 3 to 4 lines long; pappus copious.—Alpine, 
9000 to 13,000 ft.: Sierra Nevada from Tulare Co. to Mariposa and Nevada 
Cos. (Mt. Lyell, Jepson 3349, type); e. to Col. and Wyo. (E. ursinus of 
Gray etc., not of Eat.) 

8. E. supplex Gray. Stems decumbent or ascending 4 to 8 in. high, termi¬ 
nated by a single broad short-peduncled head 6 to 9 lines broad; herbage 
sparingly hirsute-pubescent or almost glabrous, the involucre canescently 
hirsute; leaves linear-spatulate to linear-lanceolate, 1 to 2 in. long; bracts 
of involucre equal, linear-lanceolate; rays none.—Along the coast from 
Sonoma Co. to Humboldt Co. June. 

9. E. inornatus Gray. Pine Erigeron. Stems few to several from the 
root-crown, erect, simple or sparsely branched, 1 to 2% ft. high, the stem on 
the branches ending above in a low broad corymb with divaricate or ascend¬ 
ing branches; herbage nearly glabrous above, more or less hispidly pubescent 
toward base; leaves linear, 1 to 2% in. long, 1 to 2 (or 3) lines wide; heads 
4 to 6 lines broad, about 5 to 20 in the corymb; involucres broadly campanu- 
late; bracts unequal, somewhat imbricated, glandular, sometimes puberulent 
or pubescent; rays none.—Pine forests or along river bluffs: North Coast 
Ranges, 100 to 3500 ft., from Sonoma and n. Lake Co. to Siskiyou Co.; 
Sierra Nevada, 3500 to 7000 ft., from Tulare Co. to Modoc Co.; n. to Wash. 
July-Aug. Var. viscIdulus Gray is the viscid state. 

10. E. miser Gray. Stems several, somewhat tufted on the short woody 
branched root-crown, erect or ascending, densely leafy, 3 to 10 in. high; her¬ 
bage canescently hirsute; leaves linear-oblong, or cuneately narrowed 
towards the base, % to 1 in. long, sometimes borne chiefly on one side of the 
stem; heads 3% to 4 lines high, few in a rather close corymb; involucres 
campanulate, the bracts imbricated; rays none.—Rocky ridges, 2000 to 8000 
ft.: Coast Ranges from Mt. Hamilton to Siskiyou Co.; Sierra Nevada from 
Eldorado Co. to Modoc Co. July-Aug. 

11. E. lonchophyllus Hook. Stems 
erect, leafy, strict, 1 to several from a 
biennial (or perennial) root, 4 to 15 in. 
high; herbage (especially the stems) 
hirsute with spreading hairs to glabrate; 
leaves spatulate to linear or oblance- 
olate, mostly narrowed below, the basal 
tapering into a long petiole, the whole 
1 to 4 in. long; heads few, 5 to 9 lines 
broad, often somewhat racemose-panicu¬ 
late; involucres hemispherical, the 
bracts lanceolate; rays filiform, incon¬ 
spicuous, slightly surpassing the disk; 
pappus copious, fragile.—Dry or moist 
meadows, 7000 to 9500 ft.: Sierra 
Nevada from Tulare Co. to Mono and 
Tuolumne Cos.; n. to Can., e. to Col. 
July. (E. armeriaefolius of Bot. Cal.) 

12. E. canadensis L. Horseweed. Pig. 
939. Stem erect, simple below, panicu- 
lately branching above, 2 to 5 ft. high; 
herbage hispid with scattered hairs or 
nearly glabrous, especially above; leaves 
linear to lanceolate, entire or the lower 
ones toothed, 2 to 3 in. long, the lowest 
spatulate or narrowed to a petiole; 
heads small (l1/^ to 2 lines high), very 
numerous in a dense panicle; rays very 
short and inconspicuous, white, 2- 

b, infl. x Yz ; c, head x 2; d, achene 
and pappus x 6. 
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toothed.—Common weed in waste or half-cultivated lands, nat. from the e. 
U. S. Aug.-Oct. 

13. E. linifolius Willd. Stem erect, simple or with long simple branches, 
densely leafy, % to 2 ft. high, ending above in a raceme of heads or a race¬ 
mose panicle; root annual or biennial; herbage conspicuously hispid-pubes¬ 
cent; leaves linear to narrowly spatulate, % to 2% in. high, the lower few¬ 
toothed; heads rather few; involucres densely pubescent; bracts linear-subu¬ 
late, at least the outer herbaceous; rays white, very narrow and short, not 
exceeding the disk; pappus sordid or somewhat tawny.—Waste places about 
towns, nat. from the Am. tropics: Oakland; Pasadena; Redlands; San Diego. 

14. E. acris L, Stems one or few from a usually biennial root, 4 to 12 
in. high; herbage hirsute to glabrate; leaves narrow, entire, the basal ones 
narrowly spatulate, drawn down to a narrow base or petiole, 1 to 3% in. 
long, the cauline ones narrowly spatulate to linear, 1 to 1% in. long; heads 
5 to 9 lines broad, rather few, short-peduncled and racemose along the 
summit of the stem, or the peduncles longer and somewhat corymbose; 
pappus copious, fragile; rays purple, numerous, very slender, equaling the 
disk, or surpassing it by 1 to 1% lines; disk with a row of pistillate flowers 
with tubular corollas inside the rays.—Grassy flats, e. side the Sierra Nevada, 
7000 to 9000 ft., rare: Inyo Co.; betw. Bridgeport and Mono; e. to Col., n. 
to Can. and Alas. Aug.-Sept. 

15. E. divergens T. & G. Stems several to many, ascending, from an 
annual or biennial taproot, sometimes decumbent at base, 4 to 12 or 16 in. 
high; herbage shortly hispid-pubescent; basal leaves oblanceolate to obovate, 
entire or rarely somewhat incisely toothed, rarely deeply pinnatifid, 1 to 2% 
in. long, including the petiole; upper leaves linear to linear-spatulate, entire, 
V2 to 1*4 in. long; heads 7 to 9 lines broad, solitary or somewhat corymbose, 
on long slender peduncles; involucres 2 lines high; bracts linear, acuminate, 
more or less membranous-margined, hirsute with white spreading hairs; 
rays numerous, filiform, violet to white, 2 to 3 lines long; pappus sordid, 
scanty, fragile, equaling the disk, also a variable short outer pappus of 

squamellae or simple strigae.—Arid 
flats, foothills or mountain slopes, 500 
to 6700 ft.: Colorado and Mohave 
deserts and their bordering mts.; 
Sierra Nevada; Siskiyou Co.; n. to 
Wash., e. to Neb. Apr.-Aug. (E. 
californicus Jepson.) 

16. E. philadelphicus L. Skevish. 
Fig. 940. Stem simple, 2 to 3 ft. 
high, commonly branched only at or 
near the summit; herbage hispidly 
pubescent; leaves spatulate or obo¬ 
vate, serrate or coarsely few-toothed, 
the basal (including the long mar¬ 
gined petioles) 4 to 11 in. long, the 
cauline with auriculate-clasping base, 
1 to 4 in. long; heads corymbose, 
commonly on rather long peduncles, 
% to 1 in, broad; rays white or pink, 
numerous, narrow. — Along stream¬ 
lets and by springy places in the hills 
and valleys, 100 to 4000 ft.: coastal 
S. Cal.; Coast Ranges; Sierra Nevada; 
n. to B. C., e. to the Atlantic. 

17. E. annuus Pers. Stems stout, 
leafy, erect, corymbosely branched 
above, 2 to 4 ft. high, from a stout 
branched root; pubescence sparse, 

940. Erigeron philadelphicus L.; a, fl. that of the leaves and branchlets ap- 
branchlet x y2 ; b, leaves x V2. pressed; leaves broadly ovate to obo* 
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vate or oblong-lanceolate, 2 to 5% in. long, coarsely serrate, sessile by a 
narrow base or the lower tapering to a winged petiole iy2 times as long; 
upper leaves narrowly ovate or lanceolate, serrate or entire, smaller; 
heads numerous, in a leafy panicle; involucres with a few bristly hairs; disk 
3 to 3y2 lines broad, slightly surpassed by the subequal lanceolate bracts; 
rays numerous, narrowly linear, 3 to 4 lines long.—Nat. from e. U. S. in 
Humboldt Co.: Hydesville; Eureka. July. 

18. E. ramosus (Walt.) B. S. P. Stems several from a biennial root, erect, 
simple below, branching above and forming a corymbose panicle, 1% to 4 ft. 
high; herbage roughish-pubescent; leaves oblong-obovate, coarsely serrate or 
entire, drawn down to a winged base or petiole, the whole 1% to 6 in. long; 
upper leaves lanceolate or linear, entire, % to 2 in. long; panicle somewhat 
leafy, the heads few to several; heads 5 to 10 lines broad; involucres iy2 to 
2 lines high; rays numerous, white, 2y2 to 3% lines long; pappus-bristles 
comparatively few (6 to 12), with many short bristles xV as long.—Nat. 
from e. U. S.: Nature’s Rest, lower Klamath River; Hydesville, Humboldt 
Co.; Plumas Co.; Yosemite Valley. July. (E. strigosus Muhl.) 

19. E. coulteri Porter. Stems erect, leafy, arising from a slender rootstock, 
1 to 2 ft. high, simple and one-headed, or about 3 to 5-branched with the 
branches rather strict and one-headed; herbage more or less hirsute-pubes¬ 
cent; lower leaves oblanceolate or narrowly obovate, somewhat serrulate, 
narrowed to a winged base or petiole, the whole 2 to 6 in. long, the upper 
oblong or lanceolate with clasping base, 1 to 4 in. long; heads % to 1% in. 
broad; involucral bracts equal, lanceolate, surpassing the disk; rays 50 to 80, 
narrowly linear, white to purplish, 5 to 6 lines long.—Montane, 6000 to 
10,000 ft.: Sierra Nevada from Tulare Co. to Nevada Co.; e. to Rocky Mts. 
June-Aug. (E. frondeus Greene.) 

20. E. corymbdsus Nutt. Stems few or several, branching, leafy, erect or 
at base decumbent, 1 ft. high, arising from creeping rootstocks; herbage 
thinly pubescent with rather long spreading hairs; leaves linear to narrowly 
spatulate, entire, 1 to 1% in. long; heads 1% to 1% in. broad, several in a 
corymbose cluster, or sometimes solitary; involucres 2% to 3 lines high, the 
equal bracts narrowly lanceolate; rays 30 to 50, mostly narrow, 3 to 6 lines 
long, blue, lilac or white.—Mountain slopes, 2500 to 4500 ft.: Buck Mt., 
Humboldt Co.; Lassen Co.; n. to Wash. July. 

21. E. sanctarum Wats. Stems slender, leafy except above, 1 to several 
from a slender rootstock, 3 to 8 in. high, terminated by a single pedunculate 
head; herbage rough-pubescent, the involucre densely so; leaves spatulate- 
obovate to oblanceolate or linear, entire, y2 to 1% in. long; heads large, the 
disk 6 to 7 lines broad, about equaled by the bracts; rays many, purple to 
white.—San Luis Obispo and Santa Barbara Cos.; Santa Barbara Isis. May- 

June. 

22. E. linearis Piper. Stems many, slender, erect, y2 to 1 ft. high, arising 
from a depressed branched or short woody root-crown, simple and one¬ 
headed, or with about 2 or 3 one-headed branches at summit; herbage ap- 
pressed-pubescent; leaves crowded below, linear-filiform or the lowei slightly 
dilated upward, % to 1 y2 in. long; heads 9 to 11 lines broad; involucres 1% 
to 2% lines high; rays 30 to 50, purple, violet or white, 3 to 5 lines long; 
achenes slightly pubescent or glabrate; pappus simple, the bristles fragile.— 
Arid slopes, 2800 to 8000 ft.: Providence Mts.; Lassen, Modoc and Siskiyou 

Cos.; n. to B. C. June-July. 
23. E. jacinteus Hall. Stems few to several, erect or ascending, 2 to 3 in. 

high, leafy, arising from slender branched rootstocks, ending above in a 
solitary head on a peduncle y2 in. long; herbage evenly and densely hispidu- 
lous; leaves spatulate to obovate, 1 to 4% lines long, exceeding the internodes, 
all sessile; heads hemispherical, 7 to 9 lines broad; involucres 2 lines high, 
their bracts narrow, acute, with green midrib and scaiious margin; lays 
about 20, narrow, purple, 2 lines long; achenes flattened, more or less ap- 
pressed-pubescent, sometimes only so at summit; pappus simple, the scabrous 
bristles equaling the disk-corollas.—Rocky ridges, about 9000 ft.: San An¬ 

tonio and San Jacinto mountains. 
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24. E. brewer! Gray. Stems several to many, leafy, slender, erect or 
ascending, simple or corymbosely branched above, 7 to 15 in. high, arising 
from the branched crown of a long slender rootstock; herbage hispidulose, a 
little grayish; leaves linear to oblanceolate, narrow-spatulate, entire, % to 
l1/} in. long; heads solitary or few in a corymb, the peduncles bracteate; 
involucres 2 lines high, their bracts unequal, oblong to lanceolate or linear, 
glandular-puberulent to glabrous; rays mostly 10 to 20, violet, 2 to 312 lines 
long.—Rather dry often sandy situations, 4000 to 9000 ft.: San Bernardino 
Mts. (Big Mdws.); Sierra Nevada from Kern Co. to Lassen Peak; Mt. Shasta. 
Var. elmeri Jepson n. comb. Stems weaker than in the species, decumbent, 
5 to 8 in. long; leaves smaller, more sparingly pubescent.—Among rocks, 7200 
to 9000 ft.: Sierra Nevada from Mariposa Co. to Tulare Co. (E. elmeri 
Greene.) 

25. E. foliosus Nutt. Stems many from the base, erect, simple, branching 
above, 1 to 2 ft. high, arising from the branched root-crown of a short tap¬ 
root; herbage strigose-hispidulous or somewhat scabrous; leaves more or less 
crowded on the stems, reduced on the branches of the inflorescence, nar¬ 
rowly linear or lanceolate, % to 2 in. long, 1 to 2 lines wide; heads hemis¬ 
pherical, 10 to 13 lines broad, rather few in an open terminal corymb, the 
branches often spreading or ascending-divaricate, broad; bracts lanceolate, 
unequal, glandular and mostly puberulent or pubescent; rays about 30 to 40, 
2 to 6 lines long; achenes nerved, the nerves hirsutulose; pappus coarse and 
tawny.—Along the coast and on river banks or moist hillsides of the interior, 
200‘to 5000 ft.: Humboldt Co. to coastal S. Cal.; Sierra Nevada foothills 
(Amador Go. to Mariposa Co.). May-Aug. Var. stenophAllus Gray. Leaves 1 
line or less wide, often filiform; heads 6 to 10 lines broad; rays fewer than in 
species and narrower; some plants with several rayless heads, these similar to E. 
inornatus.—Drier situations, 100 to 6000 ft.: San Joaquin Valley; w. Mohave 
Desert; coastal S. Cal. May-June. (E. fragilis Greene. E. setchellii Jepson.) 
Var. bl6chmanae Hall. Achenes glabrous or nearly so.—Near the coast: 
San Luis Obispo Co.; n. Santa Barbara Co. (E. blochmanae Greene.) Var. 
hartwegii Jepson n. comb. Herbage sparsely strigose; leaves narrowly 
linear, 1 to 2 in. long.—Foothills, 800 to 1600 ft.: n. Sierra Nevada foothills 
from Amador Co. to Butte Co.; inner North Coast Ranges. May-June. (E. 
hartwegii Greene.) Var. confinis Jepson n. comb. Flowering stems decum¬ 
bent, arising from a long much-branched woody root-crown, 3 to 8 in. high, 
ending above in 1 or several heads; herbage sparsely to cinereous-pubescent. 
—Rocky ridges, 5000 to 7000 ft.: ne. Humboldt Co. to w. Siskiyou Co.; n. 
to southern Ore. (E. confinis Howell.) 

26. E. parishii Gray. Stems many, slender, erect or ascending, somewhat 
tufted on the branched woody root-crown, 7 to 12 in. high, mostly simple and 
one-headed or with 2 to 5 one-headed branches above; herbage silvery with 
soft appressed hairs; leaves narrowly oblanceolate to linear, drawn down to 
a narrow base, % to 1% in. long; involucres greenish, puberulent, 3^2 lines 
high; bracts linear-lanceolate, shorter than the disk; rays violet or purple, 
4 to 5 lines long.—Cushenberry Sprs., Mohave Desert. May-June. 

27. E. porphyreticus Jones. Stems few to several, slender, leafy, branched, 
erect or somewhat flexuous, 1 to 2 ft. high, arising from a thick woody root- 
crown; herbage retrorse-pubescent with stiffish hairs; leaves linear to spatu- 
late-linear, % to 1% in. long; heads solitary on the ends of the branches, 
rather long-peduncled; involucres 2 to 3 lines high, their bracts unequal; 
rays many, narrow, purple, 3 lines long.—Arid areas, 4000 to 5000 ft., Inyo 
Co.: Lone Pine; Deep Spring Valley; e. to Nev. 

28. E. salsuginosus Gray. Fig. 941. Stem simple, erect or ascending, leafy, 
commonly % to l1/^ ft* high, arising from a short thickish rootstock, com¬ 
monly with a single terminal head, rarely 2 or 3; herbage glabrous or gla- 
brate below, pubescent above; leaves erect; basal and lower cauline leaves 
oblanceolate to oblong-spatulate, scabrous-ciliolate, attenuate below into a 
margined petiole, the whole 2 to 5 in. long; upper cauline leaves ovate-oblong 
to lanceolate, sessile, conspicuously mucronate or apiculate-acuminate, the 
uppermost small and bract-like; heads 1% to 1% in. broad; involucral bracts 
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loose or even spreading, linear-subu¬ 
late or attenuate, viscidulous; rays 
50 to 70, purple or violet, 6 to 7 lines 
long.—Montane, 5500 to 10,000 ft.: 
Sierra Nevada from Tulare Co. to 
Nevada Co.; e. to N. Mex., n. to 
Alas, and w. Can. June-Aug. Yar. 
angustifOlius Gray. Stems x/2 to 1 
ft. high; basal and lower cauline 
leaves narrowly spatulate to lance¬ 
olate, the upper cauline linear-lance¬ 
olate, small; rays about 40.—Mon¬ 
tane, 6200 to 10,000 ft.: Sierra 
Nevada from Tulare Co. to Nevada 
Co.; n. to Wash. July-Aug. 

29. E. tener Gray. Stems filiform, 
erect, several from the root-crown, 
Sy2 to 7 in. high, ending in a single 
head or a corymb of 2 or 3 long- 
peduncled heads; leaves oblong-ob- 
lanceolate, acute, % to 1 in. long, nar¬ 
rowed to a long petiole 1 to 1% 
times as long; herbage finely villous; 
heads 5 to 8 lines broad; rays blue, 
1 to 1x/2 lines long.—Montane peaks, 
7000 to 9000 ft.: Scott Mts.; Silver 
Mt., Alpine Co.; e. to Nev. Aug. 

30. E. nevadensis Gray. Stems . , . n n , . ... 
4- , . _ 941. Erigeron salsugmosus Gray; a, b, habit 

several to many, erect or at base de- x Yz ; c, bract x 4; d, disk-fl. x 2%. 
cumbent, 5 to 10 in. high, arising 
from a branched root-crown, simple and one-headed or with 2 or 3 one-headed 
branches at summit; herbage appressed-pubescent; leaves long and narrowly 
lanceolate to linear, 1 or 3-nerved, the basal in one erect tuft, attenuate 
below to a narrow base or slender petiole, the whole 3 to 6% in. long, the 
uppermost small and linear or subulate; heads about % in. broad, solitary, 
peduncled, often somewhat nodding; involucres 3 lines high, villous-pubes¬ 
cent, sometimes glabrate, their bracts equal; rays broadly linear, white or 
pale blue, 4 to 5 lines long; achenes comparatively large; pappus rather 
coarse, of 20 to 30 bristles.—Montane dry meadows, 4200 to 8500 ft.: Plumas 
Co. to Shasta and Modoc Cos. June-July. (E. plantagineus Greene.) 

31. E. concmnus T. & G. Stems many, erect or at base decumbent, leafy, 
simple and one-headed or corymbosely few-branched above, 5 to 14 in. high, 
arising from the thickened or shortly branched root-crown; herbage pale, 
hirsute with harsh spreading hairs, sometimes white-shaggy at base; leaves 
linear to linear-spatulate, % to 3V2 in. long; heads somewhat long-peduncled; 
involucral bracts linear-lanceolate, equal, 2 to 3 lines long, about equaling 
the disk; rays many, blue or white, 3 to 4 lines long; pappus scanty, about 
equaling disk, with an evident striate-membranous outer circle % to *4 as 
long, this outer circle readily separating into broad paleaceous divisions or 
hair-like scales; rays blue or rarely white, 2 to 3 lines longer than disk.— 
Arid slopes, 3000 to 5000 ft.: Sierra Co. to Modoc Co., thence w. to Siskiyou 
Co.; n. to Can., se. to Ariz. July. Yar. aphanactis Gray. Ray with the 
corolla reduced to a toothed or fimbriated tube; style exserted.—Rocky slopes, 
3000 to 6000 ft.: e. of the Sierra Nevada from Inyo Co. to Lassen Co.; e. to 
Nev. Var. condensatus Eat. Dwarf, 1 to 2x/2 in. high, densely tufted on a 
stout branched woody root-crown; herbage gray with hirsute spreading hairs; 
stems scapose, sparsely leafy at base; rays very short or none.—Summits, 
San Bernardino Mts.: Mt. San Gorgonio; Sugarloaf Mt.; e. to Nev. where it 
is said to intergrade with var. aphanactis. Yar. ERkMicus Jepson n. var. More 
compact, the basal tufts more numerous with stems of mostly even height, 
making a broad flat-topped plant 3 to 5Y> in. high; herbage more rigid; 
heads more show’y, the rays 5 to 7 lines long.—Rocky ridgrs, 3000 to 4000 
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ft., e. Mohave Desert: Cima; Provi¬ 
dence Mts.j New York Mts. (Jep- 
son 5464, type). 

32. E. glaucus Ker. Seaside 

Daisy. Fig. 942. Stems erect, 4 to 
8 (or 10) in. high, commonly one¬ 
headed, arising from a basal tuft 
of leaves on the fleshy root-crown, 
and often, also, from rosulate off¬ 
sets terminating prostrate woody 
branches; stems pilose-pubescent, 
leaves finely puberulent, heads 
somewhat tomentose; leaves spatu- 
late, obovate, entire, rarely with a 
small tooth on either side below the 
apex, 1 to 4 in. long; upper cauline 
leaves small and scattered; heads 
large, 1% to 1% in. broad; rays 
numerous, lilac or violet.—Common 
on cliffs or sandy shores, near the 
sea only, 10 to 100 ft.: San Miguel 
Isl.; Monterey Co. to Humboldt Co.; 
n. to Ore. May-Aug. 

61. BACCHARIS L. 

Perennial herbs or shrubs, com¬ 
monly resinous or glutinous. 

^ . , __ , ,„. Branches commonly striate or 
942. Erigeron glaucus Ker.; a, habit x %; i d TXpnd«* rWmrl mnnv-flnw- 
b, fl. head x V2 ; c, head of unopened fls. x %. aiWec*." -tieaas aiscoia, many now 

ered, small (mostly 3 or 4 lines 
high), borne singly or in clusters on the ends of branchlets and aggregated 
in panicles or corymbs. Involucre imbricated. Flowers whitish or yellowish, 
dioecious. Staminate (or sterile) flowers with tubular corolla slightly dilated 
at the throat, the limb cleft into 5 linear lobes; ovary abortive; style present. 
Pistillate flowers with the corolla very slender and thread-like, truncate at 
apex or with 5 obscure closely erect teeth, much shorter than the style; sta¬ 
mens none. Pappus of capillary minutely scabrous bristles, in the sterile 
plant scanty and tortuous, in the pistillate very long and copious. (The 
god Bacchus.) 

A. Achenes 10-nerved; leaves not willow-like. 

Pappus of flowers copious, soft and fine, conspicuously elongating in fruit; receptacle naked. 
Leaves all obovate; heads in sessile glomerules in a leafy panicle.1. B. pilularis. 
Leaves, at least the uppermost, linear; panicle naked or less leafy. 

Pappus bright white; branchlets of the panicle bearing glomerules of heads. 
2. B. emoryi. 

Pappus brownish; branchlets of the panicle bearing mostly 1 head. 
3. B. sarothroides. 

Pappus of pistillate flowers rigid, scanty, not elongating in fruit; receptacle with some 
bracts .4. B. sergiloides. 

B. Achenes 5-nerved, sometimes obscurely so. 

Herbage glabrous or nearly so. 
Herbs; leaves resinous.5. B. douglasii. 
Shrubs; leaves willow-like. 

Leaves dull green, not glutinous; involucres tawny.6. B.viminea. 
Leaves lustrous green, glutinous; involucres stramineous.7. B.glutinosa. 

Herbage slightly pubescent; leaves linear; stems woody at base. 
Leaves acutely serrate, 1 to 4 in. long.8c B. plummerae. 
Leaves entire, 3 to 6 lines long.9. B. brachyphylla. 

1. E. pilularis DC. Coyote Brush. Chaparral Broom. Fig. 943. Shrub 
2 to 5 ft. high; branchlets angular; leaves broadly obovate or cuneate, 
coarsely or sinuately few-toothed, or occasionally entire, very obtuse, sessile, 
(% or) y2 to 1 in. long; heads short-cylindrical or ovoid, 2 or 3 lines long, 
solitary or commonly several in axillary and terminal clusters on the numer¬ 
ous leafy branchlets, the whole forming a leafy panicle; outer bracts of 
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involucre broadly, the inner nar¬ 
rowly oblong, sometimes denticulate 
at apex; pappus minutely scabrous, 
that of the pistillate flowers becom¬ 
ing 2Y2 to 5 lines long, that of the 
staminate flowers about Y2 as long, 
in both (but more especially in the 
staminate) dilated at apex into a 
bent lanceolate appendage. — Com¬ 
mon and usually gregarious on low 
hills, mountain slopes or on the 
coast sand dunes (especially in a 
prostrate form), 10 to 1500 ft.: 
throughout cismontane Cal.; n. to 
Ore. Aug.-Oct. 

2. B. emoryi Gray. Loosely 
branched shrub 4 to 8 (or 12) ft. 
high, with long stems and with 
striate branchlets; lower leaves ob¬ 
long, 3-nerved, often with 1 or sev¬ 
eral short broad teeth, 1 to 2 in. 
long, the upper linear, 1-nerved, en¬ 
tire; panicle large, the pistillate very 
showy in fruit, sparingly leafy, the 
heads few in glomerules terminating 
short branchlets; involucre campanu- 
late or oblong, 3 lines long; bracts 
closely imbricated, bordered by a 
narrow scarious minutely ciliate 
margin, the outer oval, firm, the 
inner oblong or linear, thin; pappus 
of staminate flowers bearded at tip, of the pistillate flowers copious, in fruit 
6 lines long.—Los Angeles and San Diego to the Colorado Diver; e. to Utah. 

3. B. sarothroides Gray. Much-branched nearly leafless shrub 3 to 8 ft. 
high; panicle broom-like, composed of numerous slender branchlets and 
bearing only a few small leaves; branchlets 4-sided and strongly striate, 
bearing mostly 1, or at least few, heads; leaves few, linear or tapering to 
base, entire, 3 to 5 (or 10) lines long; sterile heads turbinate or hemispherical, 
2 lines high; fruiting heads 4 to 5 lines high; involucral bracts chartaceous, 
oval, obtuse, rather closely imbricated, the few inner oblong or linear ones 
loosening at maturity; receptacle without bracts; achenes glabrous; pappus 
of pistillate flowers brownish, 3 to 4 lines long, not lanceolate-dilated at tip 
or very slightly.—Colorado Desert and mts. on its northern borders; w. to 
San Diego; e. to Ariz.; adjacent Mex. The dark green branches of the in¬ 
florescence often contrast vividly with the light tan color of the main stems. 
Var. pluricephala Jepson n. var. Branchlets several-headed or even spicate; 
involucral bracts acute; achenes 1% lines long.—Conchilla Mts. (Pinon 
Well, Jepson 6008, type). 

4. B. sergiloides Gray. Squaw Waterweed. Glabrous shrub 3 to 7 ft. high, 
the herbage very glutinous; branchlets slender, striate, mostly 4-sided; leaves 
obovate, entire, apiculate, drawn down to a narrow base, Y2 to IY2 in. long; 
panicle usually nearly leafless, of numerous heads; heads oblong or widening 
a little upwards, 1% to 2 lines high; involucral bracts oblong-ovate, acute, 
herbaceous in center and minutely puberulous, with scarious margins; recep¬ 
tacle with a few linear bracts amongst the flowers; pappus of pistillate flow¬ 
ers 2 lines long, not elongating in fruit, not dilated at tip; achenes glabrous.— 
Moist places in desert canons: mts. on w. side Colorado Desert; e. Mohave 
Desert; Panamint Eange; e. to Nev., Ariz. and Utah. 

5. B. douglasii DC. Fig. 944. Stems suffrutescent at base, 4 to 5 ft. high, 
simple up to the terminal corymb; herbage very glutinous; leaves lanceolate 
and very acute, or the lower ovate-lanceolate, 3 to 4 in. long, serrulate, almost 

943. Baccharis pilularis DC.; a, pistillate 
branchlet x 1; b, staminate branchlet x 1; 

c, staminate fl. x 3 ; d, pistillate fl. x 3. 
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ous in a terminal compound almost 
naked corymb; bracts of the in¬ 
volucre linear or lanceolate-linear 
with greenish center, the scarious 
margins erose-ciliate; receptacle 
broadly conical; pappus of pistil¬ 
late flower short and soft, of the 
staminate clavellate at summit.—■ 
Moist lowlands: abundant in the 
salt marshes about San Francisco 
Bay, thence s. to coastal S. Cal. 

6. B. viminea DC. Mule Fat. 
Leafy shrub with many slender 
loosely branching stems, 4 to 8 ft. 
high; branches striate-angled; 
leaves rather dull green, lanceolate 
or oblong, acute at both ends, en¬ 
tire or sparingly denticulate, 1 to 3 
in. long; main stem or branches of 
the inflorescence very leafy, the 
heads borne in rather close corym¬ 
bose clusters disposed in a mostly 
loose and often interrupted panicle 
or compound corymb; heads nar¬ 
rowly bowl-shaped, 2 to 4 lines 
high; involucral bracts broadly 

944. Baccharis douglasii DC.; a, fl. branchlet lanceolate or the outer ones ovate, 
x y2 ; b, long. sect, of head with fls. removed x chartaceous with scarious margins, 
3; c, staminate fl. x 6; d, pistillate fl. x 6; prn„p villmi^-oilintp • 

c, achene and pappus x 6. erose ana mostly villous cinate, 
pappus-bristles of the sterile flow¬ 

ers nearly smooth, a little crinkle-bent at tip, those of the fertile flowers 
more slender, a little scabrous or nearly smooth, shorter than the sterile at 
flowering time, in fruit longer.—Flood beds of streams and rivers, Sierra 
Nevada foothills, Sacramento and Napa valleys southward to coastal S. Cal. 
July-Aug. The leaves of sterile shoots are often large (5% in. long and 1 
in. wide). 

7. B. glutinosa Pers. Water-Wally. Stems slender, erect or straggling, 
several in a cluster, 3 to 10 ft. high, % to 1 in. in diameter at base, woody at 
least below; branches striate; leaves bright lustrous green, lanceolate, re¬ 
motely denticulate, acute at both ends, 3-nerved from the base, 1*4 to 2^ 
(or “to 6”) in. long; staminate heads l1/^ lines high; fruiting heads 3 or 
4 lines high, in a terminal compound corymb; bracts of the involucre 
oblong-lanceolate or the short outer ones ovate, stramineous, with narrow 
scarious margins, fimbrillate at tip; pappus-bristles minutely scabrous.— 
Along streams and in moist ground: Colorado Desert, w. to Riverside, n. 
through the Mohave Desert to Owens Valley; e. to Tex., s. to Mex.; Chile. 

8. B. plummerae Gray. Stems slender, woody at base, forming rounded 
bushes 2 to 3 ft. high; herbage loosely puberulent, slightly viscid; leaves 
linear-oblong, obtuse, sharply serrate, sessile, 1 to 1 % in- long; panicles small 
or medium sized; staminate heads 2 to 2^4 lines high; fertile heads 5 lines 
high; bracts linear-lanceolate, acute, scarious-margined; aclienes puberulent. 
—Mountain canons: Santa Inez Mts. to the Santa Monica Mts.; Santa Bar¬ 
bara Isis. 

9. B. brachyphylla Gray. Stems slender, much branched, woody at base, 
2 to 3% ft. high, sparsely leaved; herbage puberulent; leaves linear, acute, 
entire, 3 to 6 lines long, the upper reduced and scale-like; heads l1/^ to 2 
(fruiting heads 4) lines high, loosely paniculate; involucral bracts oblong- 
lanceolate, the green midrib pubescent and with broad scarious margins; 
fruiting pappus sordid, 3 lines long; achenes sparingly puberulent.—S. San 
Diego Co.; e. to Ariz. 
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Tribe 5. Inuleae. Everlasting Tribe 

Annual or perennial herbs. Herbage mostly white-woolly (except Plucliea). 
Leaves alternate (opposite in Psilocarphus), entire, or more or less dentate 
in Pluchea and Adenocaulon. Heads small; rays none. Bracts of the invol¬ 
ucre frequently white or scarious. Pistillate flowers mostly with filiform 
corollas. Sterile flowers either perfect or staminate. Anthers caudate at 
base. Style-branches stigmatic to the unappendaged summit. Pappus capil¬ 
lary or none. (One species of no. 71 is a shrub.) 

62. MICROPUS L. 

Small floccose-woolly annuals. Leaves alternate, entire. Heads several- 
flowered, discoid, borne one in a place or somewhat clustered towards the 
ends of the branches. Eeceptacle convex. Bracts of the involucre open, 
scarious, surrounding the flowTer-bearing bracts of the receptacle. Bracts of 
the receptacle conduplicate or formed like a flat sac, rounded at apex, beaked 
on one side and open below the erect beak, almost concealed by the clothing 
of long loose wool, each one enclosing a pistillate flower; 
sterile flowers in the center mostly naked. Achenes 
gibbous, the corolla and style borne laterally, without 
pappus, remaining enclosed in the sac-like bracts which 
finally fall away from the receptacle. (Greek micros, 
small, and pous, foot, in allusion to the soft-woolly 
heads.) 

Fruiting sacs with the opening not scarious-margined, the beak 
tipped with a narrow soft or scarious point; bracts of 
the involucre oblong.1. M. californicus. 

Fruiting sacs with the opening and the beak broadly scarious- 
winged, the wing thus forming a broad ovate or obo- 
vate membrane facing the staminate flowers in the 
center; bracts of the involucre orbicular. 

2. M. amphibolus. 

1. M. californicus F. & M. Pig. 945. Stem slender, 
strictly erect, 4 to 13 in. high, commonly branched only 
at the summit; leaves linear-oblong to oblanceolate, 
acuminate, 2 to 9 lines long; receptacle low, with sev¬ 
eral scale-like processes; fruit-bearing bracts 4 to 6, 
at length indurated, the surrounding bracts of the in¬ 
volucre commonly 5, these orbicular or ovate, scarious, 
with a green spot in the center; staminate flowers about 
3, the corolla filiform, but expanding somewhat toward 
the throat.—Very common on low hills or in valleys, 
25 to 2700 ft.: throughout cismontane Cal.; n. to Ore. 
Apr.-May. Var. subvestitus Gray. Wool of the bracts 
short and wholly appressed. — Mt. Diablo; Oakland 
Hills; Belmont; Arroyo Grande; San Bernardino. 

7 ; ^ ; 945 Micropus californi- 

2. M. amphibolus Gray. Besembling no. 1 but the cus F. &M.; a, habit x 

fruiting bracts 9 or 10 and comparatively thin and soft; rk bllaci\x ’ A => r . •> ’ tillate 11. x 4; d, stami- 
receptacle elevated or oblong; staminate flowers sub- nate fl. x 4. 
tended by linear thin chaff-like bracts and with a 
pappus of few bristles.—Low hills, region of San Francisco Bay: Mt. 
Tamalpais; Laundry Farm, Oakland Hills; Walnut Creek. It is either very 
rare or, more probably, overlooked for M. californicus. 

63. FILAGO L. 

Low woolly annuals with alternate entire leaves. Heads discoid, in small 
capitate clusters. Eeceptacle hemispherical or conical, its base bearing a 
series of concave or boat-shaped bracts, each enclosing a pistillate flower 
with filiform tubular corolla and destitute of pappus. Center or summit of 
receptacle bearing a cluster of fertile and sterile flowers and surrounded by 
a series of scarious or chaff-like bracts; central flowers with capillary 
pappus or the sterile sometimes without pappus. (Latin filum, a thread, in 
allusion to the cottony pubescence.) 
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Uppermost leaves conspicuously surpassing the heads. 
Leaves subulate with broadish base; receptacle low, nearly flat.1. F. gallica. 
Leaves linear; receptacle somewhat obconic or convex.2. F. arizonica. 

Uppermost leaves scarcely longer than the heads. 
Stems erect, simple or branched, 4 to 10 (or 15) in. high....3. F. californica. 
Stems depressed, diffusely more or less branched, 1 to 3 (or 4) in. high. 

4. F. depressa. 

1. F. gallica L. Stem erect, branching or simple, 5 to 7 in. high; leaves 
subulate, % to 1 in. long, those involucrate to the heads straight, divaricate, 
and, in appearance, rigid but really soft; receptacle nearly flat; heads ob- 
conical, and somewhat 5-angled, 1% to 2 lines high; marginal achenes com¬ 
pletely enclosed in the at length indurated base of the bract.—Nat. from 
Eur. on dry open or brushy slopes, 200 to 1200 ft.; Napa Range; Hydesville, 
Humboldt Co.; lone; Milton; Whiteside, Mariposa Co. Apr.-May. 

2. F. arizdnica Gray. Stem branching from or above the base, erect or 
diffuse, 1% to 6 in. high; herbage white-lanulose, the stems soon glabrate, 

the leaves more tardily; leaves linear, 3 to 
11 lines long, the upper ones involucrate 
around and much exceeding the glomerules 
of heads; glomerules small, separated by 
elongated filiform internodes (% to 2% in. 
long) ; marginal pistillate flowers 10 to 15, 
their bracts firm, ovate, open on the face; 
achenes oblanceolate, slightly curved, 
smooth.—Arid flats or valleys, 50 to 2000 
ft.; Santa Catalina Isl.; San Diego; River¬ 
side; Ojai Valley; Mohave Desert; e. to 
Ariz., s. to L. Cal. Apr. 

3. F, californica Nutt. Fig. 946. Stem 
simple or branching, mostly erect, leafy 
throughout, 4 to 10 (or 15) in. high; her¬ 
bage white-tomentulose, more or less gla¬ 
brate, especially on the stems; leaves 
linear to oblanceolate, 3 to 10 lines long; 
heads ovate, 2 lines long; receptacle 
convex, rough or somewhat bur-like; mar¬ 
ginal bracts 8 to 10, very woolly, deeply 
boat-shaped and somewhat incurved at 
apex, spreading stellately at maturity; 
inner bracts oblong, plane or merely con¬ 
cave; marginal achenes smooth; central 
achenes dotted with shining papillae.— 
Dry hills or flats, 100 to 3500 ft. mostly: 
Mendocino Co. to coastal S. Cal.; Sierra 
Nevada foothills from Butte Co. to Mari¬ 
posa Co.; Ft. Tejon; w. side Colorado 
Desert; s. to L. Cal. Apr.-June. 

4. F. depressa Gray. Stem branching from the base, 1 to 4 in. high, the 
branches decumbent or ascending; herbage white-tomentulose or more or less 
glabrate; leaves oblong to narrowly obovate, 1% to 4 lines long; heads 1 to 
1% lines high, borne in small glomerules, the glomerules subtended by short 
ovate or oblong leafy bracts and nearly equaling or sometimes exceeding the 
upper internodes; marginal pistillate flowers 5 or 6, their enclosing bracts 
woolly, nearly straight; achenes smooth, the marginal ones obovate, shining 
the inner ones oblong or fusiform.—Sandy desert plains or mesas, 100 to 
2000 ft.: Colorado Desert; Mohave Desert; Inyo Co. Apr. 

64. STYLOCLINE Nutt. 

Low floccose-woolly annuals with alternate entire leaves. Heads discoid, in 
small terminal clusters. Pistillate flowers enclosed in ovate boat-shaped 
bracts, these bracts borne on a slender column-like receptacle and with erect 
hyaline tip, the sac-like body loosely enclosing the achene; corolla filiform; 
pappus none. Staminate flowers few in the center, their bracts plane or 

d 

946. Filago californica Nutt.; a, habit 
x V2 ; h, pistillate fl. with bract x 5 ; 
c, pistillate fl. of central cluster x 6; 

d, staminate fl. x 6. 
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barely concave and their pappus caducous or none. (Greek stulos, a column, 
and kline, a bed, on account of the form of the receptacle.) 

Bracts of the staminate (sterile) flowers thin, obtuse or merely acute, inconspicuous; fertile 
flowers many. 

Fruit-bearing bracts narrowly ovate, somewhat keeled and moderately woolly dorsally, 
the margins broadly scarious and continued upward so as to form an ovate 
plane wing on the ventral side.1. S. gnaphalioides. 

Fruit-bearing bracts broadly ovate, somewhat obcompressed, heavily woolly on the 
back, the margins not winged but ending above in a conspicuous membranous 
ovate tip.2. S. micropoides. 

Bracts of the staminate (sterile) flowers thick, ovate-lanceolate, tapering into a conspicu¬ 
ous rigid hooked cusp; fertile flowers 5 to 9.3. filaginea. 

1. S. gnaphalioides Nutt. Fig. 947. Stems several to many from the base, 
ascending or erect, 1% to 7 in. high; herbage loosely white-woolly; leaves 
broadly linear or the upper oblong, 
obtuse or rather bluntly apiculate, 
2 to 4 lines long; fruit-bearing bracts 
many, ovate, slightly carinate and 
moderately woolly dorsally, each 
margin of the sac bearing a broad 
wing which is produced upward and 
thus forms a broadly ovate plane 
membrane on the ventral side; 
sterile flowers little shorter than 
their bracts, with rudimentary ovary 
and a pappus of few caducous 
bristles. — Dry grassy plains or 
mesas, 100 to 2000 ft.: w. side Colo¬ 
rado Desert; coastal S. Cal. and n. 
to Monterey Co. and the San Joaquin 
Valley. Apr. 

2. S. micropoides Gray. Stem 
branched at or near the base, the 
branches erect or diffuse, 1 to 3 in. 
high; leaves linear to oblong-oblance- 
olate, 3 to 8 lines long; fruit-bearing 
bracts numerous, broadly ovate, 
somewhat obcompressed, heavily 
woolly on the back (thus resembling 
pellets of4 wool), the margins _ not 947 gtylocline gnaphali„ides Nutt.; a, habit 
searious-wmged, ending above m a x % ; b, fertile or outer bract of receptacle, 
rather conspicuous ovate membran- enclosing pist. fl. x 6; c, inner bract x 6; d, 
ous tip; sterile flowers naked or sub- stam. fl. x 6; e, pist. fl. x 6. 

tended by thin glabrous or weakly hairy scales, with a pappus of 2, 3 or 4 
caducous bristles.—Sandy river flats or rocky hills, 250 to 7400 ft.: ne. Colo¬ 
rado Desert; Mohave Desert; Inyo Co.; e. to N. Mex., s. to Mex. Apr.-May. 

3. S. filaginea Gray. Stem branched at or above the base, erect or ascend¬ 
ing, 2 to 4 in. high; herbage eanescent with fine appressed wool which is 
later flocculent; leaves narrowly linear or narrowly oblanceolate, 3 to 7 lines 
long, those involucrate to the heads broader; fertile flowers 5 to 9, their 
bracts boat-shaped, firm except at the hyaline tip, smaller than the 5 empty 
bracts which surround the sterile flowers in the center; empty bracts some¬ 
what coriaceous, tapering into a rigid incurved hooked cusp, persistent, and 
at length stellately spreading.—Dry often brushy slopes, 800 to 2000 ft.: 
Coast Ranges from San Luis Obispo Co. to Mendocino and w. Colusa Cos.; 
Mariposa Co. foothills. Apr.-May. Var. depressa Jepson n. var. Much 
branched from the base, the stems stout, prostrate, forming a mat 1 to 4 
in. broad.—Siskiyou Co.; w. Tehama Co. (Crane Creek, Jepson, type); Priest 
Valley, Monterey Co. 

65. PSXLOCARPHUS Nutt. 

Low or prostrate white-woolly annuals. Leaves opposite, entire, the upper¬ 
most involucrate around the small sessile globose heads, which are solitary in 
the forks or at the ends of the branches, or some clustered. Heads globose, 
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discoid. Bracts all of one kind, clothed with soft wool, crowded on the small 
globose receptacle, each bract sac-like, half-obcordate or obovate in side 
view, hooded and rounded at the top with the apex introrse (turned down¬ 
ward and inward) and beaked by a hyaline appendage or scale. Flowers 
unisexual; pistillate flowers loosely enclosed in the sac-like bracts, with fili¬ 
form corollas; staminate flowers few, occupying the center of the head and 
naked, that is, destitute of enclosing or other bracts. Achenes straight or 
slightly curved. Pappus none. (Greek psilos, bare, and karphos, chaff.) 

Leaves tapering below; heads numerous, covered with rather close wool. 
Plants prostrate, matted; leaves 3 to 8 lines long, rather abruptly narrowed toward 
base.1. P. tenellus. 

Plants erect or diffusely branched; leaves Y2 to 1% in. long, gradually narrowed 
toward base .2. .P. oreganus. 

Leaves not tapering below; heads rather few, covered with very loose wool. 
Heads nearly concealed by upper leaves.3. P. globiferus. 
Heads not concealed by upper leaves.4. P. brevissimus. 

1. P. 

d 

tenellus Nutt. Fig. 948. Plants prostrate, the forking stems forming 
a dense mat 2 to 10 in. broad; leaves 
spatulate to oblanceolate, mucronate, 
3 to 8 lines long; heads numerous, 2 lines 
broad; achenes oblong or slightly 
broader toward the summit, about % 

line long.—Valleys and low hills, 25 to 
3400 ft.: coastal S. Cal.; Coast Eanges; 
Sierra Nevada foothills from Mariposa 
Co. n.; Sacramento Valley; n. to Wash. 
May-June. 

2. P. oreganus Nutt. Stem diffusely 
branched from base, the few to many 
branches slender, erect or spreading, 2 
to 5 in. long; herbage covered with a 
close tomentum; leaves spatulate, 
mostly apiculate, % to 1% in. long; 
heads 2 to 2 y2 lines broad, solitary or 
in clusters of 2 or 3 in the forks and 
at ends of the branches. — Beds of 
former vernal pools, 25 to 500 ft.: Coast 

948. Psilocarphus tenellus Nutt.; a, habit Ganges; lower San Joaquin Valley; 
X %; b, leaf x %; c, involucral bract Sacramento Valley; n. to Ore. May. 
enclosing pistillate A. x 4; d, staminate 3 p globiferus Nutt. Stem either 

simple or branching, prostrate or ascend¬ 
ing, 1 to 4 in. long; herbage loosely tomentose; leaves linear, 2 to 7 lines 
long; heads 3 lines broad, in terminal clusters or scattered along the branches 
or in the forks, more or less concealed by the whorl of subtending leafy 
bracts; achenes elliptic-oblong.—Low places in fields where water has stood, 
50 to 3000 ft. mostly: coastal S. Cal.; Great Valley; e. of the Sierra Nevada 
from e. Nevada Co. to Modoc Co. 

4. P. brevissimus Nutt. Dwarfish, the stems several to many from the 
base but mostly simple, 1 to 3 in. long; leaves obspatulate, obtuse or merely 
acute, 4 to 6 lines long, the involucrate ones partly concealing the heads; 
heads comparatively few, 4 to 5 lines broad, more loosely woolly than in 
P. oreganus; staminate flowers about 7 or 8; achene cylindrical or slightly 
clavate, less than 1 line long.—Summer beds of vernal pools: San Luis Obispo 
Co. to Sacramento Valley; n. to Wash. May-June. 

66. EVAX Gaertn. 

Dwarf rigid densely woolly annuals. Leaves alternate, entire. Heads dis¬ 
coid, solitary in the axils or crowded in dense terminal clusters. Bracts of 
the involucre very closely imbricated, covering but not enclosing the pistil¬ 
late flowers and forming a short-cylindric head, the receptacle produced 
upward as a slender or spike-like column tipped with a cup-like whorl of 5 
bracts at summit, the cup bearing 2, 3 or 4 staminate flowers. Bracts of the 
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involucre and of the pistillate flowers 
becoming hardened, persistent, the 
upper or sterile bracts deciduous. Pis¬ 
tillate flowers with filiform corollas. 
Pappus none. (An Arabian chief who 
wrote to Emperor Nero about simples.) 

Bracts of pistillate flowers chartaceous, be¬ 
coming coriaceous, persistent; recep¬ 
tacle columnar or cylindric; leaves 
narrowed to a very slender petiole. 

Heads mostly scattered; receptacle elon¬ 
gated or slenderly cylindric. 

1. E. sparsiflora. 
Heads in terminal clusters; receptacle 

thick-columnar. .2. E. caulescens. 
Bracts of pistillate flowers scarious, at ma¬ 

turity deciduous; receptacle low 
hemispheric or merely convex; heads 
in terminal clusters; leaves sessile by 
a broad base.3. E. multicaulis. 

1. E. sparsiflora Jepson. Fig. 949. 
Stem erect, 1 to 4 in. high, simple or 
commonly branching from the base, the 
heads in the axils, scattered along the 
branches or slightly glomerate at the 
ends of the branches; leaves spatulate, 
narrowed to a very slender petiole, 3 to 
8 lines long; bracts of the receptacle 
woolly on back and rather densely long- 
hirsute at base, especially the upper; 
staminate flowers in center about 4.— 
Dry adobe or sometimes sandy soil in 
the hills, 10 to 2000 ft.: Coast Ranges 

949. Evax sparsiflora Jepson; a, habit x 
% ; b, head x 7; c, section of head x 7; 
d, cluster of staminate flowers in terminal 
cup x 7 ; e, involucral bract x 7 ; f, pistillate 

flower x 7. 

950. Evax caulescens Gray; a, habit x % ; 
b, central cluster of stam. fls. with subtending 
circle of bracts x 4; c, long. sect, of head, 
the bracts with pistillate fls. in their axils, the 
terminal cluster staminate x 4; d, bract x 4; 

e, staminate fl, x 8; /, pistillate fl. x 8. 

from Humboldt Co. to San Luis 
Obispo Co. May. Var. brevifolia 
Jepson n. comb. Depressed and rosu- 
late, or with stems 1 in. high; leaves 
small, short-petioled, about % to % 
in. long.—Humboldt and Napa Cos.; 
Amador Co. (E. caulescens vars. 
brevifolia and minima Gray.) 

2. E. caulescens Gray. Fig. 950. 
Stems 1 to several from the base, 
simple, 1 to 8 in. high; heads all 
crowded in a very dense terminal 
cluster, the cluster hemispherical, 6 
to 9 lines broad and surrounded by a 
whorl of many leaves, these leaves 
spatulate-obovate, 6 to 12 lines long, 
narrowed to a petiole % to 1 in. 
long; cauline leaves similar, 3 to 5 
lines long, on petioles % to 1 in. long. 
—Dry summer beds of vernal pools, 
10 to 300 ft.: Sacramento Valley; 
Napa Valley. (E. involucrata Greene.) 
Var. humilis Jepson. One to 2 in. 
high, the heads crowded on the short 
central stem or at the ends of the 
very short horizontal branches (none 
in the axils), the close clusters sub¬ 
tended by rosulately arranged leaves. 
•—Antioch. 

3. E. multicaulis DC. Stems sev¬ 
eral from the base, diffuse, 2 to 4 in. 
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long; leaves spatulate to oblong-spatulate, sessile by a broad base, 3 to 6 
lines long; beads in terminal glomerules, the glomerules more or less con¬ 
cealed by the bract-like upper leaves; receptacle low-hemispheric; bracts of 
the pistillate flowers linear, narrowed a little towards the base, chartaceous, 
with narrow scarious margins, glabrous except at the densely implexed- 
woolly apex; bracts of the staminate flowers spatulate, woolly on the back. 
—Mohave Desert; e. to Ariz. 

67. ADENOCAULON Hook. 

Perennial herbs. Stems slender, leafy only at base, bearing above a panicle 
of small and few heads of whitish flowers, the upper portion of the stem and 

951. Adenocaulon bicolor Hook.; a, b, habit x 
*4 ; c, head of fls., the central ones perfect, the 
3 marginal ones pistillate x 2 ; d, staminate fl. 

x 5; e, pistillate fl. x 2. 

—Moist or shady woods, 500 to 5500 ft, 
Co. to Humboldt Co.; Sierra Nevada fr 
B. C., e. to Lake Huron. June. 

the panicle beset with small glands. 
Leaves alternate, broad, petioled, 
green and early glabrate above, 
white-woolly beneath. Heads of 
few disk-flowers; ray-flowers none. 
Marginal flowers of the head pis¬ 
tillate and fertile, the central per¬ 
fect, sterile and with undivided 
style; corollas of both sorts tubu¬ 
lar. Bracts of the involucre 5 to 9, 
equal, in a single row, not scarious, 
reflexed in fruit, at length decidu¬ 
ous. Receptacle flat, naked. Mature 
achenes much elongated and cla- 
vate, covered above with stalked 
glands. Pappus none. (Greek 
adenos, a gland, and kaulon, a 
stem.) 

1. A. bicolor Hook. Fig. 951. 
Stems 1% to 2% ft. high, the 
lower portion floccose-woolly; 
leaves deltoid-ovate, cordate at the 
base, sinuate-dentate, 1% to mostly 
3 or 4 in. long and as broad or 
broader; petioles margined; stami¬ 
nate flowers about 10, their corollas 
4-lobed; pistillate flowers 3, their 
corollas as if 2-lipped, the lower 
lobe turned down, the other lobes 
approximate-hooded over style; 
achenes 3 to 3% lines long, much 
longer than bracts of the involucre. 

along the coast from Santa Cruz 
om Tulare Co. to Shasta Co.; n. to 

68. GNAPHALIUM L. Cudweed 

Woolly herbs with entire sessile or decurrent leaves. Heads discoid, white, 
yellowish or rose-tinted, disposed in panicles, corymbs, or spikes. Receptacle 
flat or convex, naked. Bracts of involucre scarious, imbricated. Pistillate 
flowers in several series with filiform corollas. Central flowers perfect, with 
tubular 5-lobed corollas. Pappus a single series of capillary bristles. (Greek 
gnaphalon, a lock of wool, these plants floccose-woolly.) 

Pappus-bristles united at base, falling away in a ring; inflorescence spike-like; leaves 
white-woolly beneath, green above .1. G. purpureum. 

Pappus-bristles not united at base, falling separately; inflorescence corymbose, paniculate 
or cymose. 

Involucre imbedded in loose wool, its bracts with scarious tips, rather inconspicuous; 
low branching annual.2. G.palustre. 

Involucre woolly only at base, its bracts mainly scarious or silvery, conspicuous; 
mostly tall biennials or perennials, or nos. 4 and 9 annual or biennial. 

Herbage in age becoming green (at least the upper surface of the leaves), more 
or less glandular. 
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Inflorescence corymbose; bracts pearly white; herbage balsamic-scented. . . . 
3. G. decurrens. 

Inflorescence paniculate or cymose; bracts white or rose-tinged. 
Root annual or biennial; heads loosely paniculate; involucre turbinate. 

4. G. ramosissimum. 
Root woody perennial; heads in close cymes; involucre campanulate. 

Stem 1 to 2 ft. high, mostly simple; leaves narrowly linear, short- 
decurrent at base .5. G. leucocephalum. 

Stems 2 to 3 ft. high, branching; leaves oblong or broadly linear 
(or the upper lanceolate), broadly auriculate at base. . . . 

6. G. bicolor. 
Herbage persistently woolly, not glandular or scarcely so. 

Involucre white; inflorescence paniculate or cymose. 
Leaves linear (or the lower narrowly spatulate), slightly decurrent; 

herbage odorless .7. G. microcephalum. 
Leaves broader, spatulate to lanceolate, not at all decurrent; herbage 

fragrant .8. G.beneolens. 
Involucre greenish-yellowish, becoming rusty; heads in capitate clusters or 

the clusters somewhat open-paniculate.9. G. chilense. 

1. G. purpureum L. Purple Cudweed. Fig. 952. Stem commonly simple 
and. erect from a slightly decumbent 
base, 4 to 12 in. high, arising from an 
annual or biennial root; herbage canes- 
cent with a close dense coating of white 
wool, the upper surface of the leaves 
usually early glabrate; leaves broadly 
spatulate, obtuse, 1 to 3 in. long and 
2% to 7% lines wide; heads crowded 
in a spike-like inflorescence which is 
dense and oblong, or more elongated 
and more or less interrupted; heads 2 
lines long; involucre brownish or purp¬ 
lish; achenes sparsely scabrous.—Open 
ground along the coast, 50 to 1600 ft.: 
San Diego Co. to Humboldt Co.; n. to 
B. C., thence e. to Mass., thence to 
Tex. May. 

2. G. palustre Nutt. Lowland Cud¬ 

weed. Fig. 953. Annual; stem com¬ 
monly branching at the base, the 
branches erect or ascending, 3 to 8 in. 
high; herbage loosely fioccose with long 
wool, more or less deciduous from the 
leaves; leaves spatulate or linear-spatu- 
late, 5 to 12 lines long, a few about the 
clusters of heads oblong or lanceolate; 
heads in small clusters at the ends of 
the branchlets, 1 to 1% lines high; 
bracts of the involucre imbedded in 
loose wool, linear, with white or char- 
taceous obtuse often denticulate tips.— 
Stream beds or low places in valleys, 10 to 4000 ft.: common throughout cis- 
montane Cal.; n. to B. C., e. to Wyo. and N. Mex. July-Aug. Var. nanum 

Jepson. Dwarf, 1 to 2y2 in high; bracts acute.—Dry openly wooded hills, 
Napa Bange. June-Oct. 

3. G. decurrens Ives var. californicum Gray. California Everlasting. 

Biennial; stem stoutish, 2 to 3 ft. high, corymbosely branched at summit, the 
branches bearing glomerules of large heads and forming a broad and some¬ 
what flat-topped inflorescence; herbage soon becoming green and more or 
less glabrate (except on the under surface of the leaves), at maturity glan¬ 
dular and balsamic-scented; lower leaves oblong (% to 1 in. broad and 2 to 
5 in. long), diminishing in size upwards and becoming lanceolate, all ob¬ 
viously decurrent; heads roundish or broad, 2 to 3 lines high or slightly 
more, the involucral bracts white or in age rusty-tinged.—Dry wooded hills, 
100 to 2000 ft.: Humboldt Co. to San Luis Obispo Co.; s. to coastal S. Cal. 
May-June. 

952. Gnaphalium purpureum L.; a, habit 
x Vz ; b, head x 3 Vz ; c, pistillate fl. x 5; 

d, staminate fl. x 5. 
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4. G. ramosissimum Nutt. Pink 

Everlasting. Stems 1 to several from 
a biennial root, erect, 2 to 5 ft. high, 
ending above in a much-branched 
panicle; herbage greenish, a little 
glandular, sweet-scented, the stems 
arachnoid, the leaves finely pubescent; 
leaves linear-lanceolate, attenuate, % 

to 2% in. long; panicle narrow or vir- 
gate, or sometimes very broad, *4 to 
1% ft. long; involucres narrowly 
ovate or turbinate, reddish or pinkish, 
2 lines high, their bracts ovate, obtuse 
or acute.—Wooded hills along the 
coast, 100 to 1200 ft.: Marin and Ala¬ 
meda Cos. to San Gabriel Mts. 

5. G. leucocephalum Gray. Stem 
erect, strict, mostly simple, very leafy, 
1 to 2 ft. high, from a perennial root; 
herbage very white with close wool, 
the upper side of the leaves green, 
rather densely glandular-pubescent; 
leaves narrowly linear, attenuate, com¬ 
monly erect, 1 to 2 in. long, 1 to 2 
lines wide, little broader at the short- 
decurrent base; heads broadly cam- 
panulate, disposed in a cyme, 3 to 12 

953. Gnaphahum palustre Nutt.; a, habit jn> broad; bracts of the involucre 

* /2! ’ d wuWfl,T7m“*e : ovate, obtuse, thin-papery, much im- 
d, p,St,Hate fl. X 7. bricated, pure pearly white.—Coastal 

S. Cal., 400 to 1200 ft.: Hollywood; Pasadena; e. to Tex. 

d>l a 

6. G. bicolor Bioletti. Stem stout, erect, freely branching, arising from 
a perennial root, 2 to 3 ft. high; branches terminating in a compact or almost 
capitate cyme; herbage white-tomentose, the tomentum deciduous from the 
upper side of the leaves, the leaves thus green above and white beneath; 
leaves oblong to linear or lanceolate, closely sessile by a broad auricled base, 
Yj to 1% in. long, the margins revolute and a little undulate; involucres 
campanulate, 2 to 2% lines high, their bracts white or sordid, ovate, obtuse, 
the inner oblong, acute, often greenish.—Sandy fields or dry hills, 25 to 5500 
ft.: coastal S. Cal.; n. to Monterey and Tulare Cos.; s. to L. Cal. Mar.-Apr. 

7. G. microcephalum Nutt. White Everlasting. Stems 1 to several from 
a biennial root, erect, 1% to 2% ft. high, ending above in a much branched 
panicle; herbage more or less densely white-lanate, especially when young, 
the wool persistent; leaves narrowly linear, acute, mucronate, 1% to 3 in. 
long; panicle often narrow and elongated, sometimes broad, 4 to 12 in. long; 
heads oblong or cylindric, 2 to 2^ lines high, disposed in rather small glomer- 
ules at the ends of the branchlets; bracts of the involucre ovate or oblong, 
obtuse, the innermost linear, bright white.—Wooded mountain slopes, 500 to 
5300 ft.: throughout cismontane Cal.; n. to Ore. Aug.-Sept. 

8. G. beneolens Dav. Stem erect, simple, arising from a perennial root, 
2 to 21/a ft. high, ending above in a much-branched panicle; herbage per¬ 
sistently white-woolly, not glandular; leaves spatulate-oblong to linear or 
lanceolate, 1 to 3 in. long; heads in small glomerules, the glomerules many, 
borne on loose spreading or divergent branchlets; involucres turbinate or 
ovatish, white, very woolly at base, 2 lines long, their bracts thin, oblong, 
obtuse or acute, the inner often apiculate.—Dry ground, 100 to 3000 ft., 
coastal S. Cal.: Santa Cruz Isl.; Ballona Marshes; San Gabriel Mts.; Santa 
Ana Canon, Orange Co.; e. to Tex. May-Sept. 

9. G. chilense Spreng. Cotton-batting Plant. Annual or biennial; stems 
several, erect from a decumbent base (or single and wholly erect), stout, % 
to 2y2 ft. high, often densely clothed with leaves; leaves narrowly spatulate 
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or the uppermost linear or lanceolate, % to 1% in. long, the short decurrent 
bases rather broad and somewhat auricle-like; heads 3 lines wide and high, 
numerous in a large close glomerule terminating the main stem, or in several 
glomerules at the ends of the branches of the more or less open panicle; in¬ 
volucres with a greenish yellowish tinge.—Open ground in valleys or on low 
hills, 10 to 5000 ft.: throughout cismontane Cal.; e. to Tex. May-Aug. Yar. 
confertif6lium Greene. Stem stout, low, densely clothed with linear leaves 
up to the sessile cluster of heads.—With the species. 

69. ANAPHALIS DC. Everlasting 

Perennial herbs with simple erect equably leafy stems. Leaves green above, 
closely woolly beneath. Heads disposed in a compound corymb. Bracts of 
the involucre numerous, pearly white and 
scarious, imbricated in several series, radiat¬ 
ing in age. Flowers yellow, polygamo- 
dioecious; staminate heads with only stami- 
nate flowers; pistillate heads with pistillate 
flowers and a few central staminate flowers; 
staminate flowers with a tubular 5-lobed 
corolla with spreading limb and an included 
2-cleft style; pistillate flowers with filiform 
toothed corolla and exserted 2-cleft style; 
pistillate flowers fertile, staminate flowers 
sterile. Pappus as in Gnaphalium. (Ancient 
Greek name of some ‘ ‘Everlasting. ’ ’) 

1. A. margaritacea (L.) B. & H. Pearly 
Everlasting. Fig. 954. Stems several from 
the base, 1 to 2 ft. high; leaves broadly to 
narrowly lanceolate, sessile, with revolute 
margin, 2 to 5 in. long; corymb 1% to 6 
in. broad.—Open woods: Coast Ranges, 20 
to 4000 ft., from Monterey Co. to Siskiyou 
Co.; Sierra Nevada, 4000 to 6500 ft., from 
Eldorado Co. n.; e. to Penn, and Newf., n. 954- Anaphalis margaritacea B. & 

to Alas.; Asia. July-Sept. Yar. occidentalis H’; aA Sj b P^tlllate 
Greene. Leaves sessile by a broad auriculate- 
clasping base.—Oakland Hills; San Francisco; s. Sierra Nevada from Mari¬ 
posa Co. to Fresno Co. 

70. ANTENNARIA Gaertn. 

Low tomentose perennial herbs. Leaves mostly in basal tufts, the cauline 
ones alternate, all entire. Heads dioecious, borne in small capitate, corym¬ 
bose or thyrsoid cymes, rarely solitary. Involucral bracts scarious, imbri¬ 
cated in several series, the outer shorter, usually woolly. Receptacle convex 
or flattish, naked. Staminate flowers with filiform corolla, entire or merely 
notched style and a scanty pappus of clavellate bristles. Pistillate flowers 
with tubular 5-toothed corolla, 2-cleft often crimson style and copious pappus 
of capillary naked bristles united at base. (Latin, the sterile pappus fanci¬ 
fully likened to insect antennae.) 

Heads solitary, terminating short stems or sessile among the basal leaves; caespitose plants 
V2 to IV2 in. high; pappus-bristles of sterile flowers hardly thickened at apex. . . . 

1. A. dimorpha. 
Heads in clusters terminating short or elongated stems; pappus-bristles of sterile flowers 

with thickened or dilated tips. 
Basal leaves roundish-ovate to obovate-spatulate, % to 1 in. wide, the tomentum early 

deciduous from their upper surface.2. A. plantaginifolia. 
Basal leaves spatulate to oblanceolate, much narrower, not more than V2 in. wide, the 

upper surface rarely early glabrous. 
Tips of involucral bracts green to pale brown (or in staminate heads whitish). 

Heads in a cymose cluster (sometimes solitary) ; tomentum felt-like, extending 
well up onto involucre.3. A. alpina. 

Heads paniculate; tomentum silky, extending only to base of involucre. 
4. A. microcepliala. 

Tips of involucral bracts pearly white to deep pink or red. 
Tomentum extending only to base of involucre; tips of involucral bracts 

white. 
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Lower leaves spatulate, the upper oblanceolate; staminate heads 2 x/z 
lines wide .5. A. argentea. 

Lower leaves narrowly oblanceolate-spatulate, the upper linear; stami¬ 
nate heads 1% lines wide.6. A. luzuloides. 

Tomentum extending well up onto involucre; tips of involucral bracts white 
to rose-color or red. 

Stems sparsely leafy above; inflorescence cymose.7. A. dioica. 
Stems densely leafy above; inflorescence paniculate (sometimes some¬ 

what spicate) .8. A. geyeri. 

1. A. dimorpha J. & G. Plants mat-like, the stem freely branched and 
bearing rosulate clusters of leaves, the heads solitary, sessile in the rosettes 
or terminal on erect branches % to 1 ^ in. high; herbage white-woolly; 
leaves spatulate to linear-oblanceolate, 3 to 8 lines long; involucres of the 
staminate heads about 2% lines high, their bracts brownish or bluish, obtuse; 
involucres of the pistillate heads enlarging to 3 to 4*4 lines high, their 
bracts paler, the innermost narrow and attenuate into a hyaline tip; fruit¬ 
ing pappus of pistillate flowers twice as long as involucre.—Montane, 6000 to 
8800 ft.: San Antonio Mts.; Mt. Pinos; Sierra Nevada from Tulare Co. to 
Modoc Co.; Siskiyou Co.; n. to B. C., e. to Rocky Mts. Mar.-July. 

2. A. plantaginifolia Hook. Stem scape-like, % to 1% ft. high, arising 
from stolons terminating slender rootstocks, bearing few small leaves (the 
leaves chiefly basal), and ending above in a small cyme; basal leaves round¬ 
ish ovate to obovate or spatulate, glabrate and green above, silvery-lanate 
beneath, mostly 3 to 5-nerved, 1 to 2 in. long, the petioles % to % in. long; 
cyme consisting of 3 to 5 clusters of heads; involucres very woolly at base; 
inner bracts of the staminate heads with oblong obtuse tips, those of the 
pistillate heads with narrow acute tips; achenes minutely glandular.—Mon¬ 
tane woods, 4000 ft.: Siskiyou Co.; n. to B. C., e. to Tex. June. 

3. A. alpina Gaertn. Stems several to many, 1 to 6 in. high, erect or 
ascending from the branched root-crown, the short basal shoots leafy-tufted 
and thus forming caespitose plants; herbage white-tomentose; basal leaves 
spatulate to oblanceolate, 4 to 9 lines long; heads 3 to 6 in a dense terminal 
cluster; involucre 2 to 3 lines high, livid-brownish or dusky; inner bracts 
of the staminate heads with whitish oblong tips, of the pistillate heads 
wholly livid and scarious and acutish to acuminate; pappus-bristles of stami¬ 
nate heads moderately dilated, often spinulose-serrate; achenes glandular.— 
Alpine, 8000 to 12,500 ft.: Kaweah Peaks to Mt. Dana, Mt. Tallac, Lassen 
Peak and Mt. Shasta; n. to Alas., e. to Lab. and Col. July-Sept. Var. mMua 

Jepson n. comb. Densely caespitose, 1 to 4 in. high; leaves 2 to 4 lines long; 
involucre about 2 lines high; bracts green or greenish-brown, those of the 
pistillate heads oblong or linear-oblong, those of the staminate heads oval; 
pappus-bristles of staminate heads more broadly dilated, often remotely 
dentate above.—Montane, 9200 to 11,400 ft.: Sierra Nevada; San Bernar¬ 
dino Mts. Aug. (A. media Greene. A. densa Greene.) Yar. scabra Jepson 
n. comb. Plant 1 in. high; herbage at first with a dense soft woolly coat, the 
tomentum promptly deciduous and exposing a dense glandular-scabrous 
green indument.—Alpine, 12,500 ft., White Mts. July. (A. scabra Greene.) 

4. A. microcephala Gray. Stems simple, slender, erect, 3 to 7 in. high, 
more or less leafy, especially below, arising from branching rootstocks, end¬ 
ing above in a small panicle; herbage silvery-lanate; leaves narrowly oblan¬ 
ceolate to oblanceolate-spatulate, narrowed to a more or less margined 
petiole, the whole % to 21/o in. long, the upper cauline ones much reduced; 
panicle ^ to 1% in. long; heads 1% to 2% lines high, on peduncles % to 1 
line long, or some sessile in clusters; involucres wholly glabrous, their 
bracts light brown or dull reddish; bristles of staminate pappus with dilated 
tips.—Dry gravelly places, eastern slopes or eastern mountain valleys of the 
Sierra Nevada, 5000 to 5500 ft.: e. Nevada Co.; Sierra Co.; Plumas Co.; e. 
to Nev. June-July. 

5. A. argentea Benth. Stems erect from the branched root-crown, 8 to 16 
in. high, mostly naked above, scantily leafy at middle or below, the leaves 
chiefly basal; herbage densely white-tomentose, the leaves sometimes sparsely 
so above, the tomentum extending only to base of involucres; lower leaves 
spatulate or narrowly obovate, gradually narrowed to a short or long petiole, 
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the whole % to 2% in. long, the veins prominent in spite of the thick 
tomentum; upper cauline leaves oblanceolate or linear-oblanceolate, acute, 
the uppermost reduced to mere bracts; heads 2 to 2y2 lines high, numerous 
in a compound thyrsoid or corymbose cyme % to 1% in. broad; involucres 
white, the pistillate ones turbinate, becoming campanulate, with the inner¬ 
most bracts acutish to acuminate, the staminate ones campanulate with the 
inner bracts ovate, obtuse or acutish, ivory-white, chartaceous; tips of stami¬ 
nate pappus much dilated, obtuse.—Montane, 3500 to 6700 ft.: Sierra Nevada 
from Fresno Co. to Modoc Co., North Coast Ranges from n. Lake Co. to 
Siskiyou Co. June-July. 

6. A. luzuloides T. & G. Stems slender, erect from a slightly decumbent 
base, arising from a branched root-crown, 5 to 12 in. high; herbage silky 
lanate; leaves narrowly linear, or linear-oblanceolate, or oblanceolate- 
spatulate, drawn down to a narrow base, the whole % to 2 in. long; small 
uppermost leaves linear-subulate; heads small, 2 to 3 lines high, several to 
many in a compact cyme y2 to 1% in. broad; involucres glabrous nearly or 
quite to the base, the inner bracts in the pistillate heads obtuse; achenes 
glandular, the spatulate petaloid tips of the pistillate pappus obtuse.—Mon¬ 
tane, 5000 to 6000 ft.: Plumas Co. to Modoc Co.; n. to B. C., e. to Wyo. May. 

7. A. dioica Gaertn. Stems erect, sparsely leafy, 2 to 12 in. high, arising 
from branching stolons or rootstocks tipped by leafy tufts and thus forming 
broad mats; herbage tomentose, the tomentum extending well up onto the 
involucre; heads 2% lines high, nearly as broad, few to many in a dense or 
globose cymose cluster; leaves y2 to 1% in. long, the basal obovate to spatu¬ 
late, obtuse or acute, the cauline leaves linear-oblanceolate; involucral bracts 
obtuse or acute, the tips chartaceous, rose-color or white; achenes smooth 
and glabrous, sometimes minutely glandular.—Montane, 5100 to 9300 ft.: 
San Jacinto and San Bernardino mountains; Sierra Nevada from Tulare Co. 
to Nevada Co.; Mt. Shasta; n. to Alas., e. to Lab. and N. Mex. July-Aug. 
Yar. r6sea Eat. Basal leaves narrowly spatulate; involucral bracts pale 
pink to deep rose-pink.—Montane, 4000 to 11,000 ft.: Sierra Nevada from 
Tulare Co. to Modoc Co.; Mt. Shasta; w. Siskiyou Co. June-Aug. Yar. 
congesta DC. Leaves in a rosulate tuft on the ends of the prostrate stems, 
the heads sessile in the rosette.—Sierra Nevada; e. to Col. Yar. corymb6sa 

Jepson n. comb. Herbage lightly tomentose; basal leaves oblanceolate, cus- 
pidately mucronate, the cauline linear; bracts with a brownish spot at the 
middle; bracts of staminate heads somewhat erose at apex.—Mariposa Co. 
(A. corymbosa E. Nels.) Yar. marginata Jepson n. comb. Older leaves green 
and glabrate above, the dense tomentum below showing as a narrow white 
margin; involucrate bracts of pistillate heads greenish with white tips, the 
long inner ones very narrow and acute, those of the staminate heads broadly 
obovate, erose, brownish at base, the tips pure white.—Montane, 7200 to 
11,000 ft.: Sierra Nevada; San Bernardino Mts. (A. marginata Greene.) 
Var. kern^nsis Jepson n. var. Densely caespitose, 1 to 4 in. high; herbage 
tomentose; basal leaves spatulate to oblanceolate, 3 lines long, sometimes 
glabrate above.—High montane, 8500 to 10,500 ft., upper Kern River: Denels 
Peak; Yolcano Mdws.; Siberian Pass (Hall & Babcock 5473, type). July. 

8. A. geyeri Gray. Stems several, erect, leafy to the inflorescence, 3 to 5 
in. high, arising from a branched woody base; herbage densely lanate; leaves 
spatulate to oblanceolate, 6 to 8 lines long; heads 2y2 to 4 lines high, some¬ 
what spicate or paniculate, the inflorescence 3 to 12 lines long; involucres 
very woolly, only the inner bracts glabrous; bracts with conspicuous rose- 
purple or sometimes ivory-white tips, those of the staminate heads narrow, 
acute, those of the pistillate heads obtuse; staminate pappus with moderately 
clavate bristles, usually surpassed by the bracts.—Montane, 4000 to 6000 ft.: 
Eldorado Co. to Modoc Co.; Mt. Shasta; n. to Wash. June-Aug. 

71. PLTJCHEA Cass. 

Tall leafy herbs or shrubs. Heads numerous, hemispheric, clustered in 
terminal corymb-like cymes, consisting of many purplish disk-flowers and no 
ray-flowers. Marginal flowers of the head pistillate and fertile, with tubular- 
filiform truncate or 2 to 4-toothed corollas shorter than the 2-cleft style; 
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central flowers few, perfect but sterile, with tubular 5-cleft corollas and 
entire or bifid style. Involucre imbricated. Receptacle flat, naked. Achenes 
grooved. Pappus a single series of capillary bristles. (The Abbe N. A. 
Pluche, 18th century naturalist, of Paris.) 

Herb; leaves and stems glandular.1. P. camphorata. 
Shrub; herbage silvery-canescent.2. P.sericea. 

1. P. camphorata (L.) DC. Salt-marsh Fleabane. Annual; stems stout- 
ish, erect, branching above, 1% to 2y2 ft. high; herbage glandular-puberulent; 
leaves oblong-ovate or lanceolate, glandular-dentate, short-petioled or the 
upper sessile, the larger 3 to 5 in. long; heads 2% lines high, rarely leafy- 
bracted, in corymb-like cymes; bracts of the involucre ovate-lanceolate; 

achenes pubescent.—Salt marshes in 
low valleys: region of San Francisco 
Bay; Great Valley; coastal S. Cal.; 
Atlantic coast. Aug.-Oct. 

2. P. sericea (Nutt.) Cov. Arrow- 

weed. Fig. 955. Slender erect shrub 
3 to 10 ft. high with silvery-silky 
herbage; leaves linear to lanceolate, 
entire, acute at both ends, sessile, V2 

to 1% in. long; heads 3 to 4 lines 
high; outer involucral bracts ovate, 
coriaceous, the inner linear, much 
thinner; pappus-bristles of the sterile 
flowers geniculat e-crinkly and 
slightly dilated at tip, those of the 
fertile obscurely if at all so.—River 
bottoms, 100 to 2200 ft.: coastal S. 
Cal.; Colorado and Mohave deserts; 
Inyo Co.; immensely abundant along 
the Colorado River bottoms from 
Needles to Yuma; s. to L. Cal., e. to 
Tex. Also called Mock Willow. 
(Tessaria borealis T. & G.) 

Tribe 6. Heliantheae. Sunflower 

Tribe 

Herbs (or shrubs) with mostly 
opposite or basal leaves and with 
balsamic-resinous juice. Rays pres¬ 
ent, almost always showy. Bracts of 

the involucre herbaceous or foliaceous, or at least not scarious. Receptacle 
with chaff-like bracts, each subtending a flower. Anthers not caudate. Pappus 
paleaceous, of rigid awns, or cup-like, never of capillary bristles. Achenes 
thick or flattened contrary to the subtending chaffy bract, never parallel 
with it. (Rays none in Bebbia and one species in nos. 76, 79, 83, 84 and 87.) 

72. MELAMPODIUM L. 

Herbs with opposite ample leaves. Heads medium-sized, in leafy-bracted 
cymes or panicles. Involucre double, strongly dimorphous. Outer involucre 
of several loose often foliaceous plane bracts; inner involucre of smaller 
bracts, each completely enclosing a marginal achene and at length falling 
with it. Rays yellow or white, their achenes fertile. Pappus none. Disk- 
flowers yellow, perfect, their achenes sterile. (Greek melas, black, and pous, 
foot, a plant name captiously transferred by Linnaeus.) 

1. M. perfoliatum H.B.K. Coarse widely branched annual 3 to 4 ft. high; 
leaves 4 to 9 in. long, broadly rhomboidal-ovate, dentate, scabrous, acute, 
narrowed below into a winged petiole, the petioles connate around the stem 
in pairs; heads on slender peduncles; bracts of the outer involucre ovate to 
oblong, 5 to 6 lines long, united at base.—Waste places, Los Angeles; intro¬ 
duced from Mex. 

955. Pluchea sericea Cov.; a, fl. branclilet x 
% ; b, perfect flower x 4; c, pistillate flower x 4. 
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73. ECLIPTA L. 

Low weak riparian herb with opposite leaves and white flowers. Heads 
solitary in the upper axils, the peduncles long or very short. Involucre broad, 
its bracts herbaceous and in about 2 series. Bracts of the receptacle awn-like. 
Bays short. Disk-flowers perfect and fertile, their corollas 4-toothed. Achenes 
thick, those of the ray 3-sided, those of the disk compressed. Pappus none 
or of a few short teeth. (Greek ekleipta, wanting, on account of the absence 
of the pappus.) 

1. E. alba Hassk. Decumbent, 1 or 2 ft. high; leaves lanceolate or oblong- 
lanceolate, sparingly serrulate, sessile or the lower short-petioled with a 
strigose pubescence; disk-achenes at length corky-margined. •— Shores of 
islands in the lower Sacramento Biver; Tex. to N. J. and Fla.; trop. Am. 
Sept. 

74. GALINSOGA B. & P. 

Annual herbs with opposite leaves. Heads small, cymose or solitary. In¬ 
volucre hemispheric, its bracts few, ovate, membranous and striate, in 2 
series, often with some additional outer and very small ones. Beceptacle 
conical or elongated, its bracts thin. Bay-flowers 4 or 5, fertile, the rays 
white, 2 or 3-lobed, often very small. Disk-flowers yellow. Pappus-paleae 
broad, with fimbriate or almost plumose margins, or none in the ray-flowers. 
(M. Galinsoga, a Spanish physician and botanist.) 

1. G. parviflora Cav. Stem with slender ascending branches, leafy almost 
throughout, % to 2 ft. high; herbage sparsely hispid, the inflorescence glan¬ 
dular-hispid; leaves ovate to lanceolate, acute, entire or serrate, thin, % to 2 
in. long; heads peduncled, 1% to 2 lines high; rays very small, scarcely ex- 
serted; achenes black, turbinate, 4 or 5-angled; paleae of disk-pappus 8 to 16, 
nearly as long as the achene; pappus of ray-achenes very much reduced, 
unilateral.—Waste places and along irrigating ditches, Los Angeles; intro¬ 
duced from Mex. 

75. BEBBIA Greene 

Strongly scented nearly leafless bushes. Stems intricately much branched, 
the ultimate branchlets ending in 1 (or a cluster of 2 or 3) discoid heads. In¬ 
volucre about half length of disk, its few bracts imbricate in about 3 rows, 
striate. Bracts of the receptacle scarious, striate, ciliate-margined, partially 
enfolding the achenes. Flowers yellow. Achenes linear or turbinate, densely 
pubescent. Pappus a single series of 15 to 20 long-plumose bristles as long 
as the corolla and exceeding the achene. (M. S. Bebb, distinguished Ameri¬ 
can salicologist.) 

1. B. juncea (Benth.) Greene. Boundish bushes 1% to 4 ft. high, often 
twice as broad, the woody stems with gray fibrous bark, the rush-like 
branches green with remote leaves or almost none; leaves opposite below, 
alternate above, to 2 in. long, linear, or those of the vernal shoots lance¬ 
olate and 2 to 3 lines wide, often with 1 or 2 pairs of salient teeth at the 
middle; involucral bracts lanceolate, the outer canescent; outer bracts of 
receptacle oblong-ovate, the inner ovate or lanceolate; heads 4 to 5 lines high. 
—Bocky stream beds in the deserts: Inyo Co.; Mohave Desert; Colorado 
Desert, thence w. to Orange Co.; s. to L. Cal., e. to Ariz. 

76. RUDBECKIA L. 

Chiefly perennial erect herbs. Leaves alternate, simple or compound. Heads 
commonly showy, peduncled, terminating stems and branches. Bays in 
ours yellow and sterile, or none; disk purple or dark brown. Beceptacle high 
conic or columnar. (Olaf Budbeck, father and son, professors of botany at 
Upsala, two centuries since.) 

Rays present. 
Pappus none; herbage rough-hairy.1. R. hirta. 
Pappus present; herbage pubescent.2. R. calif or nica. 

Rays none; pappus present; herbage glabrous or hirsutulose.3. R. occidentalis. 

1. R. hirta L. Black-eyed Susan. Stems branched above, 1 to several from 

a biennial root, channeled, 1 to 2% ft. high, the branches terminated by 
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single heads; herbage rough hirsute; 
leaves oblong to lanceolate, some¬ 
what 3-nerved, entire, 1% to 3 in. 
long, narrowed into margined petioles 
or the upper sessile; rays % to 1% 
in. long; disk globose or ovoid; bracts 
of the receptacle narrowly linear, 
acute, hirsute at tip; pappus none.— 
Introduced in the meadows of the 
Sierra Nevada from Mariposa Co. to 
Amador Co.; also occasional along 
irrigating ditches in Stanislaus Co.; 
native of e. U. S. 

2. R. calif ornica Gray. California 

Cone-flower. Fig. 956. Stem simple, 
2 to 5% ft. high, bearing a solitary 
long-peduncled head; herbage hispid- 
ulous or pubescent; leaves ovate to 
broadly lanceolate, 6 to 13% in. long, 
the basal and lower long-petioled, the 
uppermost sessile, all entire or the lower 
ones irregularly incised or toothed, 
or sometimes 2-parted at base; rays 
1 to 2 in. long, much exceeding the 
loose linear bracts of the involucre; 
disk short-oblong to columnar, 1 to 
1% in. long; bracts of the receptacle 
densely canescent at the very acute 
summit; achenes angled, flattish; 
pappus an irregularly 4-toothed cup. 

956. Rudbeckia californica Gray; a, leaf x 
% ; b, fl. stem x Vs ; c, disk-fl. x 2. 

—Moist ground, montane, 5000 to 7000 ft.: Sierra Nevada from Kern Co. to 
Mariposa Co.; region of Mt. Shasta; north to sw. Ore.; uncommon. 

3. R. occidentalis Nutt. Stems simple, 3 to 4 ft. high, terminated by 1 or 
sometimes 3 columnar heads; herbage glabrous or hirsutulose; leaves ovate, 
acuminate, mostly rounded or subcordate at base, serrate, 3 to 6% in. long, 
petioled or the upper sessile; disk oblong-conic, % to 1% in. high; pappus 
a short but deeply denticulate or fimbriulate crown; rays none.—Middle 
altitudes, Sierra Nevada from Placer Co. to Butte Co.; n. to Wash, and 
Mont., e. to Nev. 

77. VIGUIERA H.B.K. 

Herbs, shrubs or shrubby plants. Heads medium-sized. Bracts of the 
involucre in 2 or 3 series (in ours), shortly caudate-attenuate or linear-lance¬ 
olate. Bracts of the receptacle persistent and embracing the lightly com¬ 
pressed or 4-angled disk-achenes. Flowers yellow, the rays sterile. Corolla- 
tube of disk-flowers bulbous-dilated at the middle. Pappus-scales short, 
erose or laciniate, and with 2 longer paleaceous awns or lanceolate paleae, one 
at each angle of the achene, these latter deciduous, or the pappus none. 
(Dr. A. Viguier, French botanist.) 

Leaves alternate or the lowest opposite, petioled; bracts of the involucre indurated and 
ribbed at base, the base commonly ovate, the apex herbaceous, narrowly and 
abruptly linear or lanceolate; pappus present; shrubs or shrubby plants. 

Leaves lanceolate; involucre green; achenes sparsely pubescent.1. V.laciniata. 
Leaves ovate; involucre cinereous; achenes densely villous. 

Pappus dull or yellowish white; leaves green above, scabrous.2. V. deltoidea. 
Pappus pearly white; leaves white-villous above, not all scabrous. .3. V. reticulata. 

Leaves chiefly opposite; bracts of the involucre herbaceous throughout; pappus none; 
herbs. 

Leaves conspicuously ciliate ; annual.4. V. ciliata. 
Leaves not ciliate; perennial.5. V. multi flora. 

1. V. laciniata Gray. Stems leafy to summit, branching to form a round- 
topped bush, 2 to 4 ft. high; herbage scabrous, resinous; leaves lanceolate 
from a broad often lobed base, varying from pinnatifid to nearly entire, acute. 
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prominently veiny below, shortly petioled, % to 1% in. long; involucre 4 
lines high, its outer bracts ovate with abruptly acuminate spreading tips, 
the inner bracts narrow, erect; rays 5 to 7 lines long; achenes glabrate, very 
thinly hirsutulose, glabrate; longer pappus-paleae lanceolate, laciniate on the 
margins, shorter than the achene.—Sw. San Diego Co., common; s. to L. Cal. 

2. V. deltoidea Gray var. parishii Rose. Stems several from the base, form¬ 
ing a compact shrub 1 to 2^ ft. high; leaves ovate, acute, broad or trun- 
catish at base, subentire or serrate, % to 1% in. long, short-petioled; heads 
on conspicuous nearly naked peduncles; involucre 3 to 4 lines high, its outer 
bracts cinereous with a close pubescence, lanceolate, attenuate, loose, the 
inner bracts linear, erect; rays 3 to 6 lines long; achenes hirsute-pubescent; 
pappus-awns lanceolate-subulate, almost as long as the achene, the mem¬ 
branous-margins at base more or less laciniate.—Mesas and rocky gullies: 
e. Mohave Desert; Colorado Desert, thence w. to San Diego Co.; e. to Ariz., 
s. to L. Cal. (V. parishii Greene.) 

3. V. reticulata Wats. Stems white-barked, several from the base, woody 
only at base, glabrate, few-leaved, forming a loose but erect bushy plant 
2 to 4 ft. high; leaves coriaceous, cordate-ovate, entire, shortly acuminate, 
densely soft pubescent above, lightly pubescent, strongly veined and reticu¬ 
late below, (1% or) 2% to 4 in. long on petioles % to 1% in. long; heads 
small (3 to 4 lines high), in a corymbose panicle; involucral bracts 2 to 3 
lines long, cinereous and somewhat thickened; rays 4 to 6 lines long; 
pappus-awns subulate from a paleaceous base, more or less lacerate on the 
sides, shorter than the achene.—Panamint and Funeral ranges. 

4. V. ciliata (Rob. & Greenm.) Blake. Stem slender, commonly branched 
from, the base, 1 to 2 ft. high, sparsely pubescent or subglabrous; leaves 
linear, the margin mostly conspicuously ciliate; bracts of the involucre 
ciliate; flowers as in no. 1 (ex char.).—Santa Monica (introduced); s. Utah 
and N. Mex. to Sonora, Mex. (Gymnolomia hispida var. ciliata Rob. & 
Greenm.) 

5. V. multiflora (Nutt.) Blake var. nevadensis Blake. Stems branching 
from the base, l1/^ to 2 ft. high; herbage densely or lightly strigulose; leaves 
linear to linear-lanceolate, entire, revolute, % to 2% in. long, mainly oppo¬ 
site; rays 10 to 15, 6 to 8 lines long; involucral bracts narrowly linear, 
canescent; heads 1 to 1% in. broad.—Inyo Co.: Argus Mts.; Panamint Mts.; 
n. to Ida., e. to N. Mex., s. to Mex.; adventive at Los Angeles and Santa 
Monica. (Gymnolomia nevadensis Nels.) 

78. HELIANTHUS L. Sunflower 

Stout coarse herbs with petioled simple leaves, yellow mostly entire rays 
and brownish or purplish disk. Leaves (all but the lower or lowest) alter¬ 
nate. Heads large, solitary on the ends of the branches or in terminal 
corymbs. Bracts of the involucre imbricated. Receptacle flat or convex, low- 
conic, its bracts persistent and embracing the 4-sided achenes. Pappus of 
pointed paleae borne at the angle of the achene, often with very small inter¬ 
vening scales, all deciduous. (Greek helios, sun, and anthos, flower, the 
heads turning toward the sun.) 

Annuals; receptacle flat or nearly so. 
Involucral bracts ovate, abruptly attenuate.1. H.annuus. 
Involucral bracts lanceolate, gradually attenuate. 

Foliage green. 
Bracts of the receptacle shorter than the disk-flowers, the central ones with 

hirsute brush-like tips; rays 9*4 to IIV2 lines long; mountain 
species ...2. H. petiolaris. 

Bracts of the receptacle equaling or surpassing the disk-flowers, the tips not 
hirsute nor brush-like; rays 6 to 8 lines long; species of the valley 
and coast. 

Stems scabrous; awn of the chaffy bract equaling the disk-flowers. 
3. H. bolanderi. 

Stems often hirsute, particularly near the heads; awn of the chaffy bract 
surpassing the disk-flowers.4. H. exilis. 

Foliage white with a strigose pubescence; desert species.5. H. niveus 
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Perennials; receptacle convex to low-conical. 
Outer bracts lanceolate to linear-subulate, equaling or exceeding disk. 

Heads usually solitary; herbage hirsute; n. Sierra Nevada.6. H. cusicJcii. 
Heads usually corymbose or paniculate; herbage hispidulous to tomentose but not 

hirsute .7. H. calif or nicus. 
Outer bracts shorter than the disk.8. H. gracilentus. 

1. H. annuus L. Common Sunflower. Stem erect and simple or more or 
less branching, 2 to 5 ft. high; herbage rough-hispid; leaves deltoid-ovate, 
serrate, 3 to 8 in. long, the uppermost narrow and often entire, the petioles 
y2 to % as long; bracts of the involucre ovate, slenderly acuminate; disk 1 
to 1% in. broad; rays 1 to 1 y2 in. long.—Moist lands in valleys, introduced 
from the Great Plains region: Great Valley to coastal S. Cal. 

2. H. petiolaris Nutt. Stem simple, slender, erect, 1 y2 to 2y2 ft. high; 
herbage scabrous-hispidulose; leaves lanceolate, entire to obscurely dentate, 
rarely serrate, 1 y2 to 3 (or 4) in. long, on petioles about y2 as long; heads 2 
to 3 in. wide, solitary or 2 or 3 long-peduncled; bracts of the involucre dark 
green, broadly lanceolate, with long tapering apex, ciliolate-margined; bracts 

of the receptacle unequally 3-cleft at apex, the middle 
tooth largest; rays yellow, % to 1% in. long; disk- 
flowers brown; achenes oblong, 1 y2 lines long, villous. 
— San Bernardino Valley; San Bernardino Mts.; e. 
Placer Co.; Ariz. to Ore., Tex. and Sask. 

3. H. bolanderi Gray. Pig. 957. Stems erect or dif¬ 
fusely branching, 1 to 3 ft. high, scabrous-hispid; leaves 
ovate- to oblong-lanceolate, serrate or entire; rays 8 
lines long, toothed at apex; disk purple, 9 or 10 lines 
broad; bracts of the involucre hirsute, oblong-lance¬ 
olate, attenuate or acuminate; bracts of receptacle 
chaffy, 3-toothed, the middle tooth much longer and 
awn-like.—Low fields: Siskiyou Co.; Sacramento Val¬ 
ley; w. to the coast. Often abundant. Aug.-Nov. (H. 
scaberrimus Benth.) 

4. H. exilis Gray. Stem slender, often unbranched, 
1 to 2 ft. high; leaves ovate-lanceolate to linear-lance¬ 
olate; peduncles often hirsute-villous beneath the 
heads; bracts of the involucre lanceolate, hairy on the 
lower half; rays 6 to 7 lines long; awn-tip of the chaffy 
bract surpassing the disk-flowers.—Plains, valleys and 
foothills, 10 to 3500 ft.: Santa Clara Co.; Lake Co.; 
Sacramento Valley; Sierra Nevada foothills from 
Amador Co. to Mariposa Co. 

5. H. niveus (Benth.) Bdg. Stem simple, erect, 7 to 12 
in. high; herbage silvery-strigose; leaves ovate or 
lanceolate to narrowly oblong, 1 to 1 % in- long, more 
hairy on the upper side, 3-nerved beneath, on petioles 

y2 to 1 y2 in. long; heads terminal and in the upper axils, 1 to 2 in. wide; 
bracts of the involucre lanceolate, slightly longer than the disk-flowers, 
white-hairy; ray-flowers yellow, the rays 8 or 9-nerved, % in. long, 3 to 4 
lines wide; disk-flowers brown; pappus-paleae slender, caducous.—Colorado 
Desert, rare; s. to L. Cal. (H. tephrodes Gray.) 

6. H. cusickii Gray. Stems several or many from a thick root, forming 
clumps, 1 to 2% ft. high; herbage more or less hirsute; leaves narrowly 
lanceolate, entire, 2 to 5 in. long, attenuate at base into a short winged 
petiole; heads usually solitary; involucres 5 to 6 lines high, with linear- 
lanceolate hirsutulose bracts somewhat surpassing the disk; rays % to 1 % 
in. long; achenes glabrous.—Lassen Co. to Shasta Co.; n. to Wash. June-July. 

7. H. californicus DC. Fig. 958. Stems from somewhat tuber-like roots, 
4 to 11 ft. high; leaves from oblong to narrowly lanceolate, some of the lower 
ovate, minutely hispidulous, 5 to 9 in. long including the petiole, the lower 
opposite, the upper alternate, the larger 3-ribbed; heads 2 to 3 in. broad, 
in a terminal corymbose panicle; chaffy bracts of the receptacle obtuse; 
bracts of the involucre lanceolate, tapering into long spreading tail-like tips; 

957. Helianthusbolan¬ 
deri Gray; a, fl. branch- 
let x % ; b, bract x 1; c, 
achene and pappus x 1. 
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rays about 15 to 20, 1 to 1% in. long; 
achenes flattish, glabrous; pappus of 
2 or 3 lanceolate chaffy paleae.— 
Stream beds and banks, 10 to 1000 
ft.: Sacramento Valley; Coast 
Eanges from Napa Co. to Santa Clara 
Co. Var. mabiposanus Gray. Leaves 
ample, upper cauline ovate or ob¬ 
long-lanceolate, entire or nearly so, 
exceeding the peduncles; pappus not 
rarely of 4 linear-lanceolate paleae 
of nearly equal length, or 2 often re¬ 
duced and short.—Montane, 4000 to 
6000 ft.: Sierra Nevada from Modoc 
Co. to Mariposa Co.; San Jacinto 
Mts. July-Aug. Var. PARfsmi Jepson 
n. comb. Leaves lanceolate, acumi¬ 
nate, strigose to densely white- 
tomentulose beneath; upper leaf-like 
bracts commonly exceeding the short 
peduncles; involucre more or less 
canescent,the bracts shorter; pappus- 
paleae linear-subulate.—Los Angeles 
to San Bernardino Valley. (H. 
parishii Gray.) 

8. H. gracilentus Gray. Stem 
simple or branched above, erect, 
strict, 2 to 3 ft. high; herbage hispid; 
leaves opposite with fascicles of 
smaller ones in the axils, broadly 
lanceolate to linear-lanceolate, entire 
or obscurely denticulate, 3-nerved beneath, 2 to 4 in. long, the lower with 
petioles % to % in. long, the upper sub-sessile, 1-nerved beneath; corymb with 
2 to 5 heads, the heads on long (3 to 12 in.) peduncles; bracts of the involucre 
ovate to lanceolate, hispid; heads 1% to 2 in. wide, the involucre shorter 
than the disk; rays yellow, 7 to 10 lines long, disk-flowers yellow.—Canons 
and hillsides, Santa Susana Mts. to San Bernardino and San Diego Co. 

79. BALSAMORHiZA Hook. Balsam Root 

Low perennials with thick or tuberous terebinthine-scented roots crowned 
by a tuft of basal leaves. Stems several, naked or few-leaved, bearing one 
or few large heads of yellow flowers. Both ray- and disk-flowers fertile. 
Receptacle flat or merely convex. Disk-achenes 4-sided or -angled and with 
intermediate nerves. Pappus none. (Greek balsamon, balsam, and rhiza, 
root.) 

Rays none; disk-corollas with a strong longitudinal callous ridge opposite each sinus.— 
Sect. Agnorhiza.. .1. B. invenusta. 

Rays present; disk-corollas not longitudinally ridged. 
Leaves entire or merely serrate, the principal ones with cordate base.—Sect. Artorhiza. 

Stems with 2 or 3 small leaves, the large leaves basal. 
Herbage scabrous with harsh often glandular hairs, or glabrate; involucre 

not woolly.2. B.deltoidea. 
Herbage silvery-tomentulose or canescent, the pubescence soft; involucre 

woolly .3. B.sagittata. 
Stems leafy; herbage green and glabrate.4. B.bolanderi. 

Leaves laciniately dentate to pinnately or bipinnately divided, not cordate.—Sect. 
Eubalsamorhiza. 

Herbage canescent-pubescent, not at all hirsute; involucral bracts oblong-lanceo¬ 
late to ovate .5. B.hookeri. 

Herbage green, roughish-hirsute or hispidulous, not tomentose; involucral bracts 
lanceolate or linear-acuminate.6. B.hirsuta. 

1. B. invenusta Cov. Stems branching, leafy, 2 to 3 ft. high; herbage 
scabrous; leaves long-ovate to ovate, subcordate or truncatish at base, acute 
or acuminate, 2 to 7% in. long; heads 10 to 11 lines high; bracts of the in¬ 
volucre linear or oblong, acute or acuminate, mostly shorter than the disk; 

958. Helianthus californicus DC.; a, leaf x 
^4 ; b, fl. branchlet x % ; c, disk-fl. x IV2 ; 

d, achene and pappus x 2. 
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rays none; corolla-tube with 5 strong callous longitudinal ridges opposite the 
sinuses; achenes 4-angled, callous-ridged at the angles and with a weaker 
ridge between the angles, glabrous; summit of the achene thickened with 4 
rounded knobs or tubercles at the angles and often with one small tubercle 
between the large ones.—Montane, 5500 to 6000 ft.: Sierra Nevada from 
Fresno Co. to Kern Co. 

2. B. deltoidea Nutt. Stems 1 or several from a dense tuft of old leaf- 
bases on the root-crown, 1 to 21/4 ft. high; herbage green and scabrous or 
scabridulous, or the involucres and basal portions somewhat tomentose; basal 
leaves cordate-ovate, acute, entire or serrate, 6 to 12 in. long; bracts of the 
involucre linear-lanceolate or oblong, acute, more or less puberulent; rays 
% to 1% in. long.—Middle altitudes in the mts., 3000 to 5500 ft.: San Rafael 
Mts. and e. to Kern Co., thence n. through the Sierra Nevada to Siskiyou 
Co., thence w. to Humboldt Co.; far n. to B. C. Apr.-June. 

3. B. sagittata Nutt. Stems usually several from a dense tuft of old leaf- 
bases, 1 to 2 ft. high; herbage silvery-tomentulose or canescent; basal leaves 
cordate-oblong or -ovate, entire or nearly so, 4 to 8 in. long, 2 to 4 (or 5%) 
in. wide at base, on petioles of greater length; cauline leaves few and in¬ 
conspicuous, linear or lanceolate to spatulate; rays 1 to 1% in. long; outer 
5 bracts of the involucre oblong-lanceolate, white-woolly, the inner linear- 
oblong, usually shorter, less woolly or glabrate.—Sandy and rocky points or 
opens, 5000 to 8000 ft.: west slope of the Sierra Nevada from Mariposa Co. 
to Tehama Co., east side from Inyo Co. to Modoc Co.; e. to the Rocky Mts. 
June-July. 

4. B. bolanderi Gray. Stems leafy, % to 1% ft. high; herbage green and 
glabrate; leaves ovate to suborbicular, subcordate or truncatish at base, 
entire or nearly so, 2 to 4*4 in. long, very reticulate-veiny when mature, the 
cauline similar to and as large as the basal ones; outer bracts of the in¬ 
volucre ovate, foliaceous, % to 1 in. long; disk-achenes apparently flat¬ 
tened.—Interior foothills, 1000 to 2500 ft.: w. Tehama Co.; Sierra Nevada 
from Placer Co. to Mariposa Co. Apr.-May. 

5. B. hookeri Nutt. Stems scape-like, % to 1% ft. high, from a thickened 
fusiform root, equaling or exceeding the leaves; herbage pubescent or canes¬ 
cent; leaves 7 to 10 in. long, pinnately divided (sometimes merely incised 
irregularly), the divisions serrate or again pinnately divided; bracts of the 
involucre oblong-lanceolate or ovate, acuminate, the outer with green tips; 
heads 1% to 2% in. broad, including the ample rays.—Dry flats or hillslopes: 
Mt. Hamilton Range to the Oakland Hills; Sierra Nevada (3500 to 5000 ft.) 
from Mariposa Co. to Modoc Co., thence w. to Tehama and Siskiyou Cos.; n. 
to Wash., e. to Utah. Mar.-June. Var. incAna Gray. Herbage loosely white- 
tomentose or shaggy.—Siskiyou Co.; n. to Wash., e. to Wyo. (B. incana Nutt.) 

6. B. hirsuta Nutt. Stems 1 to 2 ft. high; herbage green, roughish-hirsute 
or hispidulous, not tomentose; leaves mostly basal, broadly lanceolate, pin¬ 
nately parted or divided, the divisions incisely toothed or again pinnatifid; 
involucres hirsute-pubescent or glabrate, the outer bracts lanceolate or linear- 
acuminate, often with roundish-dilated base.—“Ne. Cal.’J; e. to Utah, n. 
to B. C. May. 

80. WYETHIA Nutt. 

Perennial herbs with a basal tuft of ample leaves and several simple stems 
bearing mostly few and smaller leaves and one or few large heads. Root 
very stout, crowned by a short caudex. Leaves mostly entire. Involucre hemis¬ 
pherical or campanulate, its bracts in 2 or 3 series, the outermost often 
foliaceous and enlarged, the innermost small and bract-like. Receptacle flat 
or nearly so, its bracts rigid, linear or lanceolate, either flattish or partially 
folded around the achenes. Flowers yellow, both ray and disk fertile, the 
latter perfect; ligule of ray-corollas elongated and very conspicuous. Branches 
of the style in perfect flowers produced into subulate-filiform hispid ap¬ 
pendages. Disk-achenes prismatic-quadrangular, sometimes flattened, those 
of the ray 3-angled. Pappus firm and persistent, consisting of a crown of 
unequal scales, or with rigid awns at the angles. (Capt. Nath. J. Wyeth, with 
whom Nuttall crossed the continent in 1834.) 
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Involucres campanulate, the bracts relatively few (about 10 to 16) ; achenes compressed 
quadrangular; rays few (5 to 8 or 14). 

Herbage tomentose or woolly, often glabrate in age. 
Rays hardly surpassing the involucre; pappus-crown short, 4 to 6-cleft; proper 

awns none; leaves roundish ovate, mostly rounded or truncatish at base; 
Sierra Nevada in Tulare Co.; San Jacinto Mts. and s.1. W. ovata. 

Rays conspicuous, 1 to l1/^ in. long; pappus a crown of short scales with 2 to 5 
subulate awns; leaves oblong-ovate, mostly acute at base; n. Sierra 
Nevada and North Coast Ranges.2. W. mollis. 

Herbage glabrous or only weakly puberulent; Humboldt Co.3. W. longicaulis. 
Involucres hemispherical, the bracts more numerous (about 20 to 40) ; rays many (10 

to 27). 
Heads relatively small (Vz to 1 in. high); bracts of the involucre shorter than or 

little surpassing the disk; disk-achenes slightly compressed. 
Pappus a crown of short denticulate scales, awns none; leaves mostly subcordate 

or truncatish at base. 
Herbage glabrous, scabridulous; Eldorado Co.4. W. reticulata. 
Herbage tomentose or glabrate in age; Mariposa Co.5. W. elata. 

Pappus a chaffy crown with 1 to 4 subulate awns; herbage pubescent; wide¬ 
spread species.6. W. angustifolia. 

Heads very large and broad; outer bracts of the involucre large, ovate or oblong, much 
surpassing the disk and sometimes much exceeding the rays; achenes very 
stout and thick. 

Herbage minutely or floccose-tomentose.7. W. helenioides. 
Herbage glabrous but minutely resinous.8. T7. glabra. 

1. W. ovata T. & G. Stems few or several from the root-crown, very short, 
2 to 4 in. high, much exceeded by the leaves; herbage white-tomentulose 
when young, more or less glabrate; leaves round-ovate to elliptic-ovate, 3 to 
6 in. long, on petioles 1% to 4 in. long; heads on short (% to l1/^ in. long) 
peduncles, somewhat hidden by the leaves, 1 to 1% lines broad; bracts of 
the involucre linear or dilated above, 1 to 1 % times as long as the disk; 
bracts of the receptacle whitish-pubescent at tip; rays 5 to 8, 5 to 9 lines 
long; pappus bearing a lobed or fimbriate crown.—Open or openly wooded 
montane slopes, 3000 to 6000 ft.: mts. of s. Sierra Nevada in Tulare Co.; 
mts. of coastal S. Cal. (San Gabriel Mts., San Jacinto Mts., Palomar Mt., 
Cuyamaca Mts., Laguna Mts.); s. to L. Cal. May-June. 

2. W. mollis Gray. Stems 1% to 3 ft. high, bearing solitary or few heads; 
herbage white-woolly when young, in age greenish and merely pubescent; 
leaves oblong-ovate to obovate, acute or rarely obtuse at base, 7 or 10 to 19 
in. long, long-petioled, the cauline few and usually small, rounded at base, 
short-petioled; heads campanulate, 6 to 7 lines high; bracts of the involucre 
lanceolate to ovate-lanceolate; rays 6 to 8 (or 14), 1 to U/2 in. long; achenes 
with acute angles, quadrangular or in the disk compressed, of a glaucous 
or dark slate hue, often glandular-dotted, their upper portion (and the 
pappus) minutely pubescent; pappus an irregular crown of scales with 2 to 5 
subulate awns at the angles, the disk mostly with 2 awns or none.—Dry 
open ridges and pine flats, 5000 to 8500 ft.: Sierra Nevada from Mariposa 
Co. to Shasta and Modoc Cos.; n. Lake Co. 

3. W. longicaulis Gray. Slender, 1 to 2 ft. high; herbage puberulent or 
the basal leaves glabrous; leaves all serrulate, the basal oblong-lanceolate, 
tapering to each end, about 10 in. long, short-petioled, the cauline smaller, 
short-petioled or the upper ones sessile; heads solitary or corymbose, on 
long slender peduncles; involucres campanulate, their outer bracts linear- 
oblong, mostly surpassing the inner and the disk; rays 6 to 9, % to 1 in. 
long; achenes with a short erosely denticulate crown.—Bulges and opens of 
e. Humboldt Co. 

4. W. reticulata Greene. Stems rather slender, 14 to 19 in. high, leafy up 
to the inflorescence; leaves ovate, subcordate at base, acute, 3 to 6 in. long; 
the veins reticulate and shining beneath, all petioled; heads hemispherical, 
6 to 7 lines high; bracts of involucre linear-oblong, obtusish, short, the 
outer 1 or 2 sometimes loose; rays 13 to 17, narrow, 1 in. long; pappus an 
extremely short erose-denticulate crown; no awn.—Sierra foothills in Eldo¬ 
rado Co. (Sweetwater Creek). 

5. W. elata Hall. Stems l1/* to 3 ft. high, leafy; herbage puberulent, the 
stems minutely glandular, the under side of the leaves tomentulose; leaves 
ovate, mostly subcordate or truncatish at base, shortly acuminate, 4 to 7 in. 
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long, becoming coriaceous, the cauline 
all petioled; bracts of the involucre 
typically much shorter than the disk; 
rays narrow, 12 to 16, 1% to 1% in. 
long; pappus a crown of very short den¬ 
ticulate scales. — Mariposa Co., about 
3500 ft. 

6. W. angustifolia Nutt. Fig. 959. 
Stems 1 to 2 ft. high, hirsute; herbage 
green; leaves elongated-lanceolate to 
narrowly or oblong-ovate, acuminate at 
both ends, entire or occasionally serru¬ 
late, the basal and lower ones % to 1% 
ft. long, the upper smaller, sessile or 
short-petioled; bracts of the involucre 
numerous, oblong-ovate to linear or 
lanceolate, hirsute- or villous-ciliate, 
commonly purplish-black at the often 
somewhat contracted base; bracts of the 
receptacle tipped with a short subulate 
hispidulose point; rays 10 to 17, 1% to 

959. Wyethia angustifolia Nutt.; a, leafy 2 in. long; achenes minutely pubescent 
base x y6 ; b, fl. stem x % ; c, bract of at summit, 3 lines long, bearing 1 or 2 

receptacle xl^^ d, disk-fl. x %; (or ^hose 0f the ray 3 or 4) st0ut mi¬ 

nutely hirsute awns, with some very 
short intervening chaffy scales, all more or less united at base, rarely awn¬ 
less.—Common on open plains and low hills, 200 to 2500 ft., sometimes mon¬ 
tane up to 4000 or 5000 ft.: Coast Ranges from Siskiyou Co. to Monterey 
Co.; Sierra Nevada from Shasta Co. to Mariposa Co. The green shoots are 
eaten raw by the Hupas. Var. solan^nsis Jepson n. var. Leaves very nar¬ 
row, 4 to 5 (or 6) lines wide.—Borders of low hills, 100 to 200 ft., Solano Co.: 
Montezuma Hills (Jepson, type); Araquipa Hills. Var. foli6sa Hall. Herbage 
roughish pubescent; heads smaller than in the species; bracts more pubes¬ 
cent and less markedly ciliate.—Sierra Nevada from Fresno Co. to Mariposa 
Co., in the north passing by intergrades into the species. 

7. W. helenioides Nutt. Stems 1 to 2 ft. Hgh, soft-tomentose, almost gla¬ 
brous in age; basal leaves 1 to 2 ft. long, 4 to 6 in. wide, acute at base and 
apex, often undulate, long-petioled; cauline leaves 3 or 4, much smaller, more 
commonly oblong-ovate, short-petioled; heads 21/o or often 3 in. broad; 
outer bracts of the involucre ovate-lanceolate or ovate, sometimes toothed; 
involucres mostly subtended by 1 or 2 conspicuous bract-like but short- 
petioled leaves; rays 12 to 18, 1 to 1% in. long; upper portion of achenes and 
pappus slightly pubescent, at least when young; pappus-paleae short, unequal. 
—Common in the foothills and bordering plains from Solano Co. to San Luis 
Obispo Co., the Great Valley and Sierra foothills. 

8. W. glabra Gray. Mule-ears. Similar to no. 7; herbage green and gla¬ 
brous throughout, minutely resinous-glandular or viscid, and scabrous, at 
least when dry; leaves as in no. 7 or broader and obtuse, sometimes toothed, 
rarely undulate; rays 12 to 27; achenes and pappus glabrous.—Open hills, 
Napa Co. to San Luis Obispo Co. Less common than no. 7. 

81. HELIANTHELLA T. & G. 

Low perennial herbs with the entire leaves chiefly in a basal tuft, the 
reduced cauline ones mostly opposite. Heads solitary, long-peduncled. Flow¬ 
ers yellow, the central cluster of the disk (in ours) sterile, the ray sterile. 
Involucre hemispherical, its bracts linear-lanceolate and loosely imbricated, 
the outer mostly foliaceous and attenuate-acuminate, the innermost shorter 
and chaff-like. Receptacle flat or convex, its bracts embracing the achenes. 
Achenes in ours compressed, with thin or margined edges and emarginate 
summit. Pappus a short awn or tooth from each margin with minute inter¬ 
mediate scales, or pappus none. (Diminutive of Helianthus.) 
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Involucral bracts not inflexed; rays 1V2 to 3 lines broad; achenes 1 y2 to 2 lines broad; 
cauline leaves opposite.1. H. californica. 

Involucral bracts inflexed over disk after anthesis; rays 3 to 4% lines broad; achenes 3 
lines broad; cauline leaves alternate.2. H. castanea. 

1. H. californica Gray. Stems slender, 1 to 2 ft. high, occasionally 
branched; herbage glabrous, minutely scabrous; leaves oblong-lanceolate, 3 to 
7 in. long, tapering into petioles, the cauline mostly opposite; heads mostly 
1 to iy2 (or 2) in. broad; rays % to 1 in. long, usually little longer than the 
involucre; bracts of receptacle obtuse; achenes narrowly obovate, glabrous, 
narrowly margined, when young microscopically ciliate near the summit; 
pappus none or the achene when young with 1 or 2 very minute bristles and 
a few obscure teeth.—Higher ridges of the Coast Ranges, 2000 to 3000 ft., 
from Santa Clara Co. to Napa Co. May-June. Yar. nevadensis Jepson n. 
comb. Achene with 2 short persistent awns and usually several intermediate 
scales.—Sierra Nevada, 3000 to 5000 (or 7000) ft., from Mariposa Co. to 
Siskiyou Co., thence s. to Trinity Co. (H. nevadensis Greene.) 

2. H. castanea Greene. Stems several from the root-crown, 10 to 13 in. 
high, simple or branched below, bearing large solitary heads; herbage liis- 
pidulose, especially the stems; leaves oblong-ovate to oblong-lanceolate, 3 to 
6 in. long, petioled, the cauline alternate; heads 1% to 2 in. broad; rays 11 
to 16; bracts of the involucre linear-acuminate, densely hispid-ciliate, other¬ 
wise sparingly pubescent or subglabrous; bracts of the receptacle densely 
liispidulous at the obtuse tips, subtended by 1 or few large leafy bracts; 
achenes broadly obovate, not margined, the outer ones distinctly thickened; 
pappus none.—Mt. Diablo region. Yar. cannonae Jepson n. comb. Involucre 
subtended by several leaf-like petioled bracts; bracts pubescent.—San Fran¬ 
cisco. (H. cannonae Eastw.) 

82. ENCELIOPSIS A. Nels. 

Perennial herbs, the thick leaves in a sub-basal tuft and covered with a 
close dense silvery felt. Heads large, solitary on the naked scapes. Flowers 
yellow, the ray sterile*. Receptacle flat. Bracts of the receptacle soft, scari- 
ous. Pappus a denticulate crown with 2 short subulate awns at the angles. 
Achenes flat, dark or black, bordered by a narrow callous border. (Encelia, 
and Greek opsis, likeness, in habit resembling the genus Encelia.) 

1. E. argophylla A. Nels. var. grandiflora Jepson n. comb. Stem very 
short, branched and forming a crowrn with many clusters of basal leaves, the 
many scapes 1 to 2 ft. high; leaves rhomboid-obovate, obtuse or obscurely 
acute, 2 to 3 in. long, contracted to a margined petiole about % to x/2 as 
long; bracts of the involucre lanceolate, abruptly attenuate; rays about 24 
to 26, 1 to 2 in. long; achenes obovate, notched at apex, 5 lines long.— 
Canons on the w. side of the Panamint Mts.; e. to southern Nev. (Encelia 
grandiflora Jones.) 

83. ENCELIA Adans. 

Ours low shrubs or suffrutescent plants. Leaves entire or remotely toothed, 
often 3-nerved from near the base. Heads mostly showy; rays yellow, often 
wanting; disk yellow or purple. Ray-flowers neutral. Involucral bracts in 
2 or 3 series. Bracts of the receptacle scarious, striate, partially or quite 
enfolding the achenes. Achenes obovate, black, bordered by a rather obscure 
callous line; disk-aclienes very flat, notched or truncate at summit, with 
conspicuously ciliate margins. Pappus in ours none, or rarely of 2 slender 
awns. (C. Encel, a writer on oak-galls acc. Asa Gray.) 

Heads solitary on elongated peduncles; peduncles pubescent or scaberulous, naked above. 
Disk purple; rays % to 1 in. long; involucre densely hairy or white-villous; leaves 

green .1. E. calif ornica. 
Disk yellow ; involucre canescent. 

Rays none; leaves green.2. E. frutescens. 
Rays 14 to V2 in. long; leaves whitened.3. E. actoni. 

Heads in cymes, the peduncles smooth; rays I2 in. long; disk yellow; involucre sparsely 
pubescent; leaves siivery-tomentose.4. E.farinosa. 

1. E. californica Nutt. Stems slender, forming a spreading clump 2 to 
3y2 ft. high, woody only at base: .'eaves ovate to lanceolate, acute, mostly 
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entire, green, minutely scabrous or glabrate, l1/* to 2% in. long, on short 
petioles; heads large, solitary, terminating elongated nearly naked peduncles; 
disk purple, Vo to % in. broad; involucres densely white-villous, equaling the 
disk-corollas; rays 16 to 25, bright lemon-yellow, % to 1% in. long; corolla- 
lobes of disk either glabrous or pubescent.—Dry hillsides and slopes of 
barrancas, Santa Barbara to San Diego and e. to Riverside. Mar.-May. 

2. E. frutescens Gray. Roundish bush 2 to 3 ft. high, broader than high 
with white stems and green leaves; leaves scabrous, the stems cinereous- 
scabrous; leaves ovate or oblong, % to 1 in. long, petioled from a mostly 
rounded base; heads 5 to 7 lines broad, on long peduncles naked above; 
involucres whitish-hispid, rather shorter than the disk; disk-corollas yellow, 
with glandular teeth; rays none; pappus wanting, or of 2 long-villous awns. 
—Dry hills in the deserts: Colorado and Mohave deserts; Panamint Mts.; 
e. to Ariz. 

3. E. actoni Elmer. Habit of and near E. frutescens, of which it may be 
only a radiate variety; leaves commonly broadly ovate, whitish-pubescent, 
% to I14 in. long; heads larger, the disk % to 1 in. broad; rays 8 to 18, 3 
to 7 lines long.—Acton (Los Angeles Co.) to San Jacinto; ne. through the 
Mohave Desert to the Greenhorn Mts. and Inyo Co., thence e. to Utah. 

4. E. farinosa Gray. Incienso. One to 3 (or 5) ft. high, usually with dis¬ 
tinct trunk, the numerous short branches very leafy at the ends and forming 
a low round-topped white bush from the summit of which arise the naked 
peduncles; peduncles cymosely-branched with several to many heads or 
simple and 1-headed; leaves ovate, silvery-tomentose or glabrate, 3-nerved, 
entire, % to 2y2 in. long, the petioles about % as long; rays 8 to 18, broadly 
obovate or oblong, 4 to 6 lines long; involucres very short; lobes of disk- 
corollas glabrous.—Low hills or valleys or desert benches: San Gabriel Mts. 
to San Diego Co., mostly rare; Colorado and Mohave deserts; Inyo Co.; e. 
to Ariz., s. to Mex. Apr.-May. 

84. GERAEA T. & G. 

Annual herbs with alternate dentate leaves. Heads usually few, panicu¬ 
late, large. Flowers yellow; rays sterile. Involucre hemispheric, its linear 

960. Geraea canescens T. & G.; a, fl. stem 
x % ; b, sect, of stem with leaves x % ; 

c, bract x 1% ; d, achene x 1%. 

or oblong bracts in 2 or 3 series. Recep¬ 
tacle flattish, its bracts soft, scarious, 
conduplicate. Style-branches long, vil¬ 
lous. Achenes black with conspicuous 
white-callous margins, strongly flat¬ 
tened, narrowly cuneate; pappus-awns 
2, naked, continuous from the sides of 
the achene, joined at base by a conspicu¬ 
ous crown. (Greek geraios, old, the 
achenes white-hairy.) 

Rays 4 to 10 lines long.1. G. canescens. 
Rays none.2. G. viscida. 

1. G. canescens T. & G. Desert Sun¬ 

flower. Eig. 960. Annual, usually 
branching from the b/ise, 1 to 2 ft. high, 
hirsute with white hairs; leaves broadly 
ovate to lanceolate, acute, entire or few¬ 
toothed, 1% to 4 in. long, sessile or nar¬ 
rowed to short margined petioles; heads 
1 to several on long leafless branches or 
paniculate; bracts of the involucre 
linear-lanceolate, rather shorter than 
the disk, green but the margins copi¬ 
ously wliite-ciliate; rays 12 to 16, 4 to 
10 lines long; achenes retuse between 
the awns which are as long as the disk- 
corollas.— Sandy soil in the deserts: 
Colorado and Mohave deserts; Inyo 



SUNFLOWER FAMILY 1083 

Co.; e. to Nev. and Ariz. Also called Coyote Tobacco. Apr. (Encelia erio- 
cephala Gray.) 

2. G. viscida (Gray) Blake. Stems coarse, erect, 1)4 to 2*4 ft. high, 
coarsely viscid-pubescent and hirsute, the flowering branches mostly leafy 
and terminating in heads % to 1% in. broad; leaves oblong-ovate, cordate- 
clasping at base, irregularly and often obscurely serrate, 114 to 4 in. long; 
rays none; bracts of the involucre oblong, acute, viscid-pubescent, shorter 
than the disk-corollas; achenes truncate between the awns which are half 
as long as disk-corollas. — Mts. of s. San Diego Co. (Campo, Potrero, 
Jacumba); n. L. Cal. June-July. Probably annual. (Encelia viscida Gray.) 

85. VEKBESiNA L. Crownbeard 

Erect branching herbs with simple dentate or entire leaves. Heads com¬ 
monly on more or less elongated peduncles. Involucre hemispheric or cam- 
panulate, herbaceous, its ovate to linear bracts in 2 or 3 series. Receptacle 
usually conical, its bracts concave, folded about the outer edge of the achenes. 
Both disk- and ray-flowers yellow in our species. Achenes strongly flattened 
laterally, usually oblong or obovate, winged on each edge. Pappus of two 
awns, one to each edge of the achene. (Meaning of name unknown.) 

Leaves sessile, green on both sides; achenes 5 to 6 lines long, thin-winged. . . .1. V. dissita. 
Leaves petioled, canescent at least beneath; achenes 2% to 3 Vz lines long, corky-winged. . . . 

2. V. encelioules. 

1. V. dissita Gray. Stem 2 to 3 ft. high, probably from a woody perennial 
base; herbage green and glabrous; leaves mostly opposite, ovate, serrate to 
entire, obscurely scabrous, 2 to 4 in. long, commonly sessile by a broad or 
narrow base; heads shcrt-peduncled, few in a terminal panicle; involucres 
4 to 5 lines high, equaling or shorter than the disk, their bracts puberulent, 
linear and acute or the outer oblong-spatulate; achenes nearly glabrous, the 
body oblanceolate, the wings very broad above and narrow below, the whole 
fruit thus obovate; pappus-awns slender, coalescent with the wings at base.— 
San Bernardino Mts.; Orange Co.; s. to L. Cal. 

2. V. encelioides Gray var. exauriculata Rob. & Greenm. Stem freely 
branching, 1 to 4 ft. high; herbage canescent; leaves ovate-lanceolate to 
broadly ovate, saliently dentate, strigose-whitened below, green above, 1)4 
to 4 in. long, 011 petioles about % as long; involucral bracts lanceolate, 3 to 
4 lines long; rays 12 to 15, orange-color, deeply 3-tootlied, 5 to 6 lines long; 
achenes broadly winged on each edge when fully mature and thus obovate, 
obtuse, the wings becoming corky-thickened; awns of the pappus short.— 
Low plains and summer beds of winter flood streams, introduced into Cal. 
from the eastward: Salinas River; Glendale; Cahuenga Pass; Riverside; 
Ariz. to Tex., Col. and Mont. 

86. COREOPSIS L. 

Perennials with thickened fleshy stems or annuals. Leaves dissected into 
linear or filiform lobes. Flowers yellow, in showy heads 011 long naked 
peduncles. Rays several or numerous, oblong or obovate, 3-toothed at apex. 
Involucre double; bracts of the inner series 8 to 12, erect, membranous; 
bracts of the outer series 5 to 8, narrow, loose and foliaceous. Receptacle 
nearly flat, its bracts thin, scarious, linear or lanceolate, falling with the 
fruit. Achenes flattened, more or less wing-margined. Pappus a minute 
ring or cup, or consisting of linear paleae. (Greek koris, a bug, and opsis, 
appearance.) 

Perennials; stems stout, leafy; heads 2 to 3V2 in. broad; pappus none. 
Peduncles scattered, 7 to 14 in. long; leaf divisions linear or broadly linear. 

1. C. maritima. 
Peduncles corymbosely clustered, 3 to 6 in. long; leaf divisions narrowly linear to 

filiform .2. C.gigantea. 
Annuals; stems slender, usually decumbent at base; heads % to 2 in. broad. 

Achenes alike in disk and ray, callus-margined, not ciliate; pappus none. 
Stems naked, the leaves all basal; ring of the disk-corollas usually bearded. 

3. G. douglasii. 
Stems leafy; ring of the disk-corollas beardless.4. C. stillmanii. 

Achenes unlike in disk and ray, those of the disk ciliate-villous; pappus of 2 linear 
paleae. 
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Stems leafy; ring of the disk-corollas pubescent.5. C. calliopsidea. 
Stems naked, the leaves all basal; ring of the disk-corollas beardless. 

6. C. bigelovii. 

1. C. maritima (Nutt.) Hook. Stem very stout, hollow, much branched 
above, 1 to 2% ft. high; herbage somewhat fleshy, glabrous; leaves 3 to 5^4 
in. long, twice or thrice pinnately divided into linear or broadly linear lobes, 
the lobes Vs to 1V± in. long, widely divergent; heads 2% to 3Vi in* broad, on 
peduncles 7 to 14 in. long; outer bracts about 8, herbaceous, oblong, 6 to 10 
lines long; inner bracts as long or shorter, broader than the outer, acute, 
yellowish; flowers yellow; ray-flowers mostly 17 to 20, the rays 3-toothed or 
deeply notched, % to 1VL in. long; ring of disk-corollas beardless; achenes 
oblong, glabrous.—Along the coast from s. Santa Barbara Co. to San Diego 
Co.; Santa Barbara Islands; s. to L. Cal. Mar. (Leptosyne maritima Gray.) 

2. C. gigantea (Kell.) Hall. Erect shrub 1 to 4 (or 6) ft. high, the main 
trunk very thick and fleshy, the primary branches distant, horizontal or 
ascending, leafy only towards the ends; herbage glabrous; leaves 3 to 12 (or 
more) in. long, twice or thrice pinnately divided into narrowly linear to fili¬ 
form lobes, the lobes 5 lines to 2 in. long; petioles widened at base; heads 
many, cymosely clustered, 2 to 3 in. broad; outer bracts few, lanceolate, 
herbaceous, 3 to 6 lines long; inner bracts longer, ovate, acuminate, yel¬ 
lowish; ray-flowers yellow, the rays 8 to 12 lines long, 2x/2 to l1/^ lines 
broad; disk-flowers yellow, 3 lines long, the corolla ring beardless; acliene 
oblong, flattened, thinly and narrowly winged; pappus none— Seacoasts: 
Santa Barbara Co. to Los Angeles Co.; Santa Bosa, Santa Cruz and Santa 
Catalina Islands. (Leptosyne gigantea Kell.) 

3. C. douglasii (DC.) Hall. Stems 1 to several, scapose, erect, 5 to 14 in. 
high, the leaves in a basal tuft; herbage glabrous; scapes simple, one¬ 
headed; leaves narrowly linear to filiform, entire or pinnately parted into 
a few slender remote lobes, 1 to 3 in. long; heads (V2 or) 1 to 1 Vi in. broad; 
outer bracts linear-lanceolate, 21/4 to 3 lines long, herbaceous; inner bracts 
ovate, yellowish, thinner; rays 7 to 12, yellow, or frequently white on the 
upper third, 4*4 to 6 lines long; disk-flowers yellow, the ring in the tube 
usually bearded; achenes thick, margined with a round corky wing, a thin 

961. Coreopsis bigelovii Hall; a, habit x ; 
b, head x 1; c, inner bract x 2 x/z ; d, ray- 

achene x 2 V2 ; e, disk-achene x 2 x/2. 

corky ridge along the inner face; 
pappus none or reduced to a mere 
cup.—Valleys and mesas: San Luis 
Obispo Co. s. to coastal S. Cal.; 
Mohave and Colorado deserts; e. to 
Ariz., s. to Mex. and L. Cal. (Lepto¬ 
syne douglasii DC.) 

4. C. stillmanii (Gray) Jepson. 
Stems 9 to 12 in. high, stoutish, leafy 
below, usually branched; leaves 1 to 
2 in. long, pinnately divided into few 
remote linear lobes, the lobes entire 
or with one or few coarse salient 
teeth; leaf-divisions 1 line broad; 
involucic commonly somewhat hairy 
at base; disk-corollas beardless; 
achenes surrounded by a thick and 
corky rugose wing, smooth and gla¬ 
brous 011 the back, the inner face 
sparsely papillose, or with a row of 
tubercles on the median ridge; 
pappus-cup either entire or 2-lobed.— 
Sacramento Valley; lower San Joa¬ 
quin Valley. (Leptosyne stillmanii 
Gray.) 

C. tinct6ria Nutt. Annual; stem 
solitary, slender, erect, 2 to 3 ft. 
high; herbage glabrous; leaves few, 
pinnately divided into 3 to 7 (or the 
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lower 2) linear segments; heads several, corymbose; involucre hemispher¬ 
ical, the outer bracts ovate, % to 1 line long, the inner bracts broadly 
ovate, often reddish, 2 lines long; rays 4 to 6 lines long, yellow, the basal 
portion brown; achenes wingless, the pappus an obscure border or none.—- 
Garden plant, introduced from cent. U. S.: an escape at Redding and Kaweah. 

5. C. calliopsidea (DC.) Bol. Stem leafy, % to 1 (or 2) ft. high; leaves 
1 to 2 in. long, the lower % or % petiole-like but broad or ligulate, the upper 
portion pinnately parted, the lobes entire or deeply few-toothed; outer 
bracts of the involucre broadly ovate, conspicuously shorter than the nar¬ 
rowly ovate inner ones; rays x/2 to 1 in. long, 3 to 7 lines wide, 15 to 20- 
nerved; ring of the disk-corollas pubescent; achenes of the ray- and outer 
disk-flowers oval, flat and glabrous; disk-achenes cuneate-oblong, long-villous 
on the margins and inner face; pappus-paleae 2, linear.—Moist hillsides: 
South Coast Ranges; Mohave Desert. (Leptosyne calliopsidea Gray.) 

6. C. bigelovii (Gray) Hall. Fig. 961. Stems 1 to several, commonly 
simple, scape-like and erect from a basal tuft of leaves, 8 to 14 in. high; 
leaves pinnately parted into linear lobes, sometimes linear and entire, 2 to 4 
in. long; bracts of the outer involucre narrowly linear, loose or spreading; 
inner involucre 3% to 5 lines high, its bracts quadratish or broadly ovate, 
erect; flowers yellow; rays 4y2 to 9 lines long; ring of disk-corollas beard¬ 
less; achenes oblong, very flat; ray-achenes glabrous, with a narrow winged 
margin, pappus none; disk-achenes with a conspicuous marginal fringe of 
villous hairs; pappus-paleae 2, linear-lanceolate, finely ciliate, % as long as 
the achene.—Desert flats, 2000 to 4000 ft.: Colorado and Mohave deserts; n. 
to Kern and Inyo Cos. Apr.-May. (Leptosyne bigelovii Gray.) 

87. BiDENS L. Bur Marigold 

Herbs with opposite leaves and yellow flowers. Heads many-flowered; 
rays 3 to 9, sterile. Involucre double, the outer bracts linear-oblong, folia- 
ceous, the inner elliptic to ovate, membranous. Achenes somewhat flattened 
parallel with the scales of the involucre or slender and 4-sided, those of the 
disk crowned with 2, 3, or 4 rigid persistent barbed awns. (Latin bidens, 
2-toothed.) 
Leaves simple; rays 3 to 9, conspicuous; 

achenes downwardly barbed on the 
margin. 

Outer involucre little or not at all sur¬ 
passing the disk; rays very 
showy, golden yellow. 

1. B. laevis. 
Outer involucre foliaceous and sur¬ 

passing the disk; rays usually 
light yellow, smaller. 

2. B. cernua. 
Leaves pinnately 3 to 5-divided; rays in¬ 

conspicuous or lacking; achenes 
upwardly barbed on the margin. 

Outer involucral bracts much ex¬ 
ceeding the inner, usually 
longer than the disk; rays 1 
to 5, inconspicuous. 

3. B. frondosa. 
Outer involucral bracts barely equal¬ 

ing the inner, shorter than 
the disk; rays none. 

4. B. pilosa. 

1. B. laevis B. S. P. Bur Marigold. 
Fig. 962. Annual (or in the south 
perennial); stem often decumbent at 
base, 1 to 3 or even 5 ft. high, gla¬ 
brous; leaves lanceolate, usually 
tapering to the subsessile base, evenly 
serrate, more or less connate at base, 
3 to 8 in. long; outer involucre 
rather longer than the inner, the 
bracts often serrulate; rays oval, 

962. Bidens laevis B. S. P.; a, fl. branchlet 
x Vz ; b, bract x 2 ; c, disk-fl. x 2 ; 

d, achene x 2. 
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golden brown, % to 1 in. long; disk 
brownish; heads in fruit erect or 
nodding; achenes flat or flattish, 
cuneate, distinctly carinate on the 
sides and retrorsely hispid on the 
marginal angles; awns 2 or 3.—Low 
wet ground, marshes or river low¬ 
lands, 10 to 1200 ft.: coastal S. 
Cal.; South Coast Banges; San Joa¬ 
quin and Sacramento valleys; e. to 
Mass, and Fla., s. to Mex. Sept.- 
Oct. (B. chrysanthemoides Michx. 
B. expansa Greene.) 

2. B. cernua L. Nodding Bur 
Marigold. Annual, stems 8 to 20 
in. high, glabrous or setulose-hispid; 
leaves oblong-lanceolate, rather 
irregularly serrate, mostly not con¬ 
nate; outer involucral bracts ex¬ 
ceeding the disk, spreading, folia- 
ceous; rays 6 to 10, mostly light 
yellow, 3 to 6 lines long, sometimes 
none; heads strongly nodding in 
fruit; achenes 4-angled and usually 
4-awned. — Wet soil, infrequent: 
San Francisco; Mt. Shasta; Yreka; 
n. to Can., e. to N. Car. 

3. B. frondosa L. Beggar-ticks. 

Fig. 963. Annual; stem erect, 3 or 4 ft. high, glabrous or slightly pubescent; 
leaves 3 to 5-divided, the divisions or leaflets petiolulate, lanceolate, coarsely 
toothed; rays 1 to 5, inconspicuous, usually shorter than the greenish yellow 
disk; achenes very flat, cuneate-oblong, 4 to 5 lines long, dentate on the 
margin with barbs upwardly pointed (except at the summit), 2-awned; heads 
erect in fruit, usually surpassed by the outer foliaceous bracts.—Wet low¬ 
lands: San Joaquin Valley; Sacramento Valley; n. to B. C., e. to N. S. and 
Fla. Sept. 

4. B. pilosa L. Annual; stem % to 4 ft. high, usually branched from the 
base; herbage pilose-pubescent to nearly glabrous; leaves pinnate; leaflets 
3 to 5, ovate, serrate, Vs to 1 in. long; heads about 4Vz lines broad, scattered, 
the peduncles commonly % to 2*4 in. long; rays usually none, small and yel¬ 
lowish white when present; achenes linear, tetragonal, about 4Vi lines long, 
marked with scattered ascending barbs; awns 2 to 4.—Native of the tropics, 
naturalized along irrigating ditches and water courses: coastal S. Cal.; n. to 
San Luis Obispo Co. 

Tribe Calenduleae. Marigold Tribe. Bracts of the involucre in 1 or 2 rows. 
Beceptacle naked. Bay-flowrers perfect, disk-flowers staminate. Achenes of 
ray-flowers large, crescent-shaped or coiled into a ring, roughly warty-ridged 
on the back. Pappus none. Calendula officinalis L. Pot Marigold. Annual; 
leaves oblong, entire, sessile; heads showy; flowers yellow.—Garden plant 
from Eur., adv. at Sonoma. 

Tribe 7. Madieae. Tarweed Tribe 

Ours commonly annuals. Herbage commonly glandular, viscid or heavy- 
scented. Leaves alternate or opposite. Bracts of the involucre in a single 
series, each partly or completely enclosing an achene. Bracts of the recep¬ 
tacle commonly in a single series between disk- and ray-flowers and often 
united into a cup, or sometimes scattered among the disk-flowers. Bays 
always present, showy or inconspicuous. Anthers not caudate. Bay-achenes 
always fertile, without pappus (except nos. 93 and 98 and sometimes in 
no. 94); disk-achenes fertile or sterile, their pappus paleaceous, awn-like or 
none. 
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88. BLEPHARIP APPUS Hook. 

Annuals with alternate narrowly linear entire leaves. Stem paniculately 
branched, the heads terminating the branchlets. Bracts of involucre linear- 
oblanceolate, nearly equal, in 1 or 2 series. Receptacle convex, all the flowers 
subtended by bracts, the bracts distinct, narrow, thin or scarious. Flowers 
white, both ray and disk. Ray-flowers 3 to 6; disk-flowers 7 to 12. Fertile 
disk-flowers with filiform 2-cleft style; sterile disk-flowers with entire style. 
Achenes turbinate, silky-villous. Pappus present in both disk and ray, con¬ 
sisting of many paleae, the paleae linear or oblong, scarious or hyaline, in¬ 
conspicuous, lacerate or fimbriate; or pappus sometimes none. (Greek blepha- 
ris, eyelash, and pappos, pappus, in allusion to the fringed paleae.) 

1. B. scaber Hook. Stem erect, simple below, paniculately branched above, 
leafy, 5 to 9 in. high; leaves 2 to 8 lines long; heads 2 to 3 lines high.—Dry 
hills, 1800 to 2500 ft.: Siskiyou Co.; n. to southern Ore. and to Ida. 

89. CENTROMABIA Greene. Spikeaveed 

Rigidly branching annuals with alternate spinescent leaves, the lower 
pinnatifid, the upper entire. Herbage more or less glandular and scented. 
Heads racemose along the branches and terminal, sometimes subsessile in 
the forks. Involucral bracts spinescent. Receptacle with chaffy bracts 
throughout, none of the outer united or connate. Flowmrs yellow, with 25 to 
40 small bifid rays. Disk-achenes chiefly sterile, with or without narrowly 
linear or bristle-like paleae. Ray-achenes more or less triangular, smooth or 
roughish on the back, the inner terminated by an erect beak-like apicula- 
tion. (Greek kentron, a prickle, and Madia, an allied genus.) 

Herbage yellowish green, sparsely hirsute, sweet- or honey-scented; floral leaves little or not 
all surpassing the heads.1. G. pungens. 

Herbage dark, rather densely villous-hirsute, ill-scented; floral leaves often conspicuously 
surpassing the heads.2. C. fitchii. 

1. C. pungens (T. & G.) Greene. Common Spikeweed. Fig. 964. Stem 
rigidly and freely branching, commonly from near the base, sometimes only 
above, % to 2 or 3 ft. high; herbage sparsely hirsute or hispid with spread¬ 
ing hairs, seldom viscid or glandular; leaves (especially of the flowering 
branches) linear-subulate, spinose, en¬ 
tire, the lower and lowest pinnately 
parted into oblong lobes, or pinnatifid, 
the lobes or teeth spinosely or pun- 
gently tipped; bracts of the receptacle 
cuspidate; pappus of disk none; ray- 
achenes roughish, somewhat laterally 
2-nerved on back, the inner edge ter¬ 
minated by a short beak-like apicula- 
tion. -— Plains and valley floors, espe¬ 
cially in alkaline or subsaline areas, 10 
to 500 ft.: San Joaquin Valley; South 
Coast Ranges; coastal S. Cal. On the 
alkaline plains of the upper San Joa¬ 
quin Valley this species covers tens of 
thousands of acres and often forms 
thickets 4 or 5 ft. high. It is a valued 
bee plant. (Hemizonia pungens T. & G. 
C. maritima Greene.) Var. parryi Hall. 
Herbage minutely glandular; bracts of 
receptacle thin, obtuse or acute and 
tapering to a weak spine; disk-achenes 
with 3 to 5 slender almost bristle-like 
paleae as long as the corolla; ray- 
achenes semi-obcordate in outline.— 
Sacramento and Napa valleys to coastal 
S. Cal. May-Oct. (Hemizonia parryi 
Greene.) Var. congd6nii Jepson n. comb. 
Herbage not glandular; involucral 

964. Centromadia pungens Greene; a, fl. 
branchlet x % ; b, head x 1 V2 ; c, bract 

x 3 ; d, disk-fl. x 3 ; e, acliene x d1/^. 
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bracts much exceeding the flowers; bracts of receptacle thin, not rigid nor 
spinose; disk-flowers with pappus of 3 linear-subulate awns exceeding the 
corolla.—Monterey and San Luis Obispo Cos. May-Sept. (Hemizonia cong- 
donii Eob. & Greenm. H. pungens var. congdonii Jepson.) 

2. C. fitchii (Gray) Greene. Fitch’s Spikeweed. Stem diffusely branched 
above or at the base, 9 to 16 in. high; herbage hirsute or villous wTith spread¬ 
ing hairs; leaves of the basal tuft pinnately parted into remote narrowly 
linear pungent lobes; cauline leaves linear and entire, tapering into a subu¬ 
late or pungent tip, those about the head spreading and star-like, mostly all 
bearing stipitate glands; bracts of the involucre subulate, usually far ex¬ 
ceeding the flowers, those of the receptacle pointless, soft, hairy; ray-achenes 
flattened laterally, nearly semi-circular in outline, smooth or tubereulate, 
with a short thick beak; pappus of clisk-achenes of 8 to 12 linear paleae as 
long as the corolla and hairy and fimbriate at the tip.—High sandy land in 
the valleys and foothills, 100 to 2700 ft.: Sierra Nevada foothills from Mari¬ 
posa Co. to Butte Co.; lower San Joaquin Valley; Sacramento Valley; North 
Coast Ranges from Napa and Sonoma Cos. to Mendocino and Siskiyou Cos.; 
n. to southern Ore. May-Sept. (Hemizonia fitchii Gray.) 

90. HOLOCARPHA Greene 

Corymbosely branching annual with very viscid-glandular herbage. Leaves 
of the axillary fascicles and those about the heads narrowly linear, beset with 
stipitate glands and tipped with a truncate gland. Heads solitary or com¬ 
monly glomerate at the ends of the branches. Bracts of the convex receptacle 
each subtending a flower, the outer and those of the involucre abun¬ 
dantly covered with slender or clavate colorless gland-tipped processes. Ray- 
flowers many, with short yellow ligules; achenes 4-ridged on back, the ventral 
angle ending in a beak. Disk-flow'ers with sterile achenes. Pappus none. 
(Greek holos, whole, and karphos, chaff, the whole receptacle chaffy.) 

1. H. macradenia (DC.) Greene. Stem corymbosely branching from above 
the base, % to 1 ft. high; herbage thinly hirsute, unpleasantly odorous; 
leaves linear, serrate or entire, % to 1% in. long, those of the branchlets and 
fascicles linear, 1 to 8 lines long; heads Jo in. broad; rays 9 to 13.—Low dry 
fields about San Francisco Bay: San Lorenzo; Berkeley; Ross Valley. Aug.- 
Sept. 

91. HEMIZONIA DC. Tarweed 

Annuals (or two species perennial) with viscid-glandular heavy-scented 
herbage. Leaves narrow, alternate (or the lowest sometimes opposite). 
Flowers yellow or white, in mostly numerous heads. Disk-flowers surrounded 
by a circle of chaffy and often slightly united bracts or the disk chaffy 
throughout. Ray-achenes fertile, without pappus, thick, short, turgid, half 
enclosed by the lower part of the bract of the involucre which falls with 
it or is at least deciduous; areola of the ray-achenes borne on the inner 
angle at apex, or most commonly raised on an intra-apical and very distinct 
beak. Disk-achenes sterile or fertile, with or without pappus. (Greek hemi, 
half, and zonia, zone, the bracts but half enclosing the fruit.) 

A. Receptacle with chaffy bracts throughout. 
Ray-achenes not beaked, obovate-triangular; ray-flowers white or light yellow. 

Heads paniculate or corymbose.1. H.congesta. 
Heads racemosely disposed along simple branches.2. E. clevelandii. 

Ray-achenes beaked, somewhat 5-nerved or angled; rays 4 or 5 (to 8), yellow; leaves 
crowded on the branchlets.3. E.virgata. 

B. Receptacle with a cup-like circle of bracts between disk and ray; flowers yellow. 
Pappus of disk-achenes present (rarely none in H. corymbosa) ; ray-achenes beaked. 

Rays mostly 5 (3 to 8) ; disk-flowers not over 10; annuals. 
Disk-flowers 6 or 7. 

Heads shortly peduncled.4. H. wrightii. 
Heads mostly sessile in small clusters.5. H. fasciculata. 

Disk-flowers 3 .6. H.lobbii. 
Rays 8 to 20 ; disk-flowers as many or more. 

Annuals; at least the involucres glandular. 
Disk-achenes well formed and with pappus of oblong obtuse pubescent or 

erose paleae. 
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Beak of ray-achenes curved; some of the cauline leaves pinnatifid. 
7. H. paniculata. 

Beak of ray-achenes straight; cauline leaves all entire. .8. H. floribunda. 
Disk-achenes wholly sterile and with pappus of minute fimbriate scales or 

wanting .9. H.corymbosa. 
Perennials. 

Lower part of stem with woolly floes in the old leaf axils; leaves thin, not 
glandular, 1 to 3 in. long; flowering branchlets rather sparsely 
leafy, the involucres almost concealed by the leafy bracts; involucre 
about equaling the flowers; ray-achenes with flat face; insular. . . . 

10. II. Clementina. 
Lower leaf axils not woolly; leaves thickish, those of the branchlets some¬ 

times subterete, glandular-stipitate, % to 3 lines long; flowering 
branchlets densely leafy, somewhat heath-like; involucres scarcely 
leafy-bracteate or only sparsely and shortly so; flowers half larger 
than the involucre; ray-achenes with a longitudinal median angle 
on the face; mainland.11. H. minthornii. 

Pappus none; ray-achenes not beaked; rays 5 or 6, bright yellow; marginal bracts of recep¬ 
tacle distinct; leaves entire, annual.12. H. wheeleri. 

1. H. congesta DC. Stem erect, corymbosely branching above the base, 12 
to 16 in. high; herbage soft-hirsute or villous, a little glandular; leaves nar¬ 
rowly linear or oblanceolate, remotely 
and minutely toothed or entire, 1 to 4 
in. long; heads in small clusters on 
the ends of the branchlets, somewhat 
leafy-bracteate; bracts of the involu¬ 
cre densely long-villous, commonly 
little surpassed by the white rays; 
outer bracts of the receptacle either 
lightly connate or nearly distinct; 
aehenes with conspicuous indexed 
stipe.—Coast ranges from Humboldt 
Co. to San Luis Obispo Co. July. Var. 
luzulaefolia Jepson n. comb. Hay- 
field Tarweed. Fig. 965. Stem dif¬ 
fusely branched or erect, 1 to 2 ft. 
high; lower leaves crowded and more 
or less tufted, narrowly linear, 
mostly tapering somewhat to the 
apex, 3 to 5 in. long, 3 to 5-nerved, 
canescent with appressed soft silky 
hairs which are more or less floccose- 
deciduous; upper leaves much re¬ 
duced; tips of the involucral bracts 
acute or obtuse, short; outer bracts 
of the receptacle united into a cup; 
rays 6 to 10, white or pink-tinged; 
aehenes with very short stipe.—Dry 
valleys and low hills, 20 to 1500 ft.: 
Great Valley; Coast Eanges from 
Napa Co. to San Luis Obispo. July- 
Oct. (H. luzulaefolia DC.) Var. 
lutescens Jepson n. comb. Similar to var. luzulaefolia except that the flow¬ 
ers are yellow.—Fields near the coast from Monterey Co. to Marin and Napa 
Cos. May-Nov. (H. luzulaefolia var. lutescens Greene.) Var. tracyi Jepson 
n. comb. Herbage non-glandular, glabrous below, viscid-pubescent to puberu- 
lent above; lower leaves few.—Humboldt Co. July-Sept. (H. congesta subsp. 
tracyi Babe. & Hall.) Var. calyculata Jepson n. comb. Branches of inflores¬ 
cence widely spreading or divaricate; leafy bracts much longer than heads; 
inflorescence widely branched; plants commonly 4 to 9 in. high.—Nw. Lake 
Co.; Mendocino Co. (H. congesta subsp. calyculata Babe. & Hall.) 

C 

var. 965. Hemizonia congesta 
Jepson; a, fl. branchlet x 1; b, 

c, achene x 4%. 

luzulaefolia 
ray-fl. x 3 ; 

2. H. clevelandii Greene. Stem erect, usually simple below, branched 
mostly at the middle or above, 1 to 2 ft. high; herbage commonly much less 
glandular than in no. 1; bracts of the involucre rather markedly ciliate with 
white hairs, especially at base; heads disposed to be racemose on the branches 
as well as terminal.—Dry flats or hills, 1000 to 4000 ft.: Sonoma Co. to 



1000 COMPOSITAE 

P\ 

d 

Humboldt Co. and e. to 
Colusa and w. Glenn Cos.; 
ern Ore. July-Sept. 

Lake, w. 
n. to south- 

fl 
3. H. virgata Gray. Fig. 966. Stem 

erect, 1 to 1% ft. high, commonly 
branching at the middle into several 
virgate branches bearing numerous 
racemosely disposed heads on short 
lateral branchlets; herbage viscid- 
glandular or minutely stipitate-glan- 
dular, glabrous or nearly so; leaves 
linear, serrate to somewhat saliently 
toothed, sometimes entire, 1 to 2*4 in. 
long; leaves of the branches linear, 1/o 
to 5 lines long, crowded on the branch- 
lets and fascicled in the axils, those 
of the branchlets truncate and tipped 
with a disk-like or saucer-shaped 
gland; involucres oblong, the bracts 5, 
stipitate-glandular on the back, the 
involute tip ending in a truncate 
gland; ray-flowers 4 or 5; disk-flowers 
7 to 10; ray-achenes shining black, 
beaked with a thick beak; pappus of 
disk-flowers none.—Dry valley floors 
and low hills, 10 to 2500 ft.: Sierra 
Nevada foothills; Great Valley; Lake 
Co.; South Coast Banges; coastal S. 
Cal. July-Oct. Var. heermannii Jep- 
son n. comb. Herbage viscid, pubes¬ 

cent or somewhat hirsute, heavy-scented; leaves of the flowering branchlets 
minute, less crowded; involucres hemispherical, their bracts beset with 
stalked glands; ray-flowers 5 to 8; disk-flowers 10 to 15; ray-achenes with 
a somewhat conspicuous beak and stipe.—Sierra Nevada; Mt. Diablo Range; 
Sierra Nevada foothills from Calaveras Co. to Kern Co.; s. to Ventura Co. 
May-July. (H. heermannii Greene.) 

966. Hemizonia virgata Gray; a, habit 
Vz ; b, head x 4% ; c, disk-fl. x 3 ; 
d, leaf of upper branchlet x iy2 

4. H. wrightii Gray. Stem erect, paniculately branching, 1 to 3 ft. high, 
the heads on very slender or filiform peduncles; herbage mostly hispid, espe¬ 
cially below, somewhat glandular above; leaves broadly linear, pinnately 
parted or coarsely toothed to entire, 1 to 2 in. long, those of the filiform 
flowering branchlets linear or linear-lanceolate, often dilated at base, 1 to 7 
lines long; heads narrow; ray-flowers 5, the rays 2 to 2^ lines long; ray- 
achenes slightly curved, roughened on the beak and sides, beaked, short- 
stipitate; disk-flowers about 6 or 7; pappus of about 8 to 10 linear paleae 
irregularly lacerate at summit.—Valley flats and foothills, 500 to 5000 ft.; 
coastal S. Cal.; w. Mohave Desert; Great Valley; inner South Coast Banges; 
s. Sierra Nevada foothills. June-Aug. Var. kelloggii Jepson n. comb. Paleae 
united almost to the summit, sometimes only at base.—Sacramento and San 
Joaquin valleys. (H. kelloggii Greene.) 

5. H. fasciculata T. & G. Fig. 967. Stem erect, paniculately branched 
above the base, % to 2 ft. high; herbage sparsely hirsute and hispid, or 
disposed to be nearly glabrous; leaves of the main stem oblong, pinnately 
cleft, few-toothed or entire, % to 1% in. long; leaves of the branches and 
branchlets linear or sub-lanceolate, entire, 1 to 7 lines long, some a little 
dilated at base; heads small, usually fascicled in dense small clusters, the 
clusters 5 to 10 lines broad; bracts of the involucre glabrous or glandular- 
hispidulous, those of the receptacle slightly united; ray-flowers 5; ray- 
achenes smootliish or transversely rugose, with a very short beak; disk- 
flowers 6; disk-achenes with a pappus of 6 to 10 linear paleae minutely lacer¬ 
ate at tip.—Dry valley floors or low hills, 50 to 1500 ft.; South Coast Banges 
coastal S. Cal. June-July. 
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6. H. lobbii Greene. Similar to no. 
5; stem erect, more or less diffusely 
branched, % to 3 ft. high, the branches 
long and slender, the branchlets with 
very small and numerous leaves; her¬ 
bage, at least the inflorescence, usually 
resinous-glandular; clusters of fewer 
heads or the ultimate branches often 
1-headed; ray-flowers 3 (or 4); disk- 
flowers 3 (or 4), each subtended and 
partly enclosed by a distinct bract.— 
Hillsides and valley flats, 250 to 1000 
ft.: Santa Clara Co. to Monterey and 
San Luis Obispo Cos. July. 

7. H. paniculata Gray. Stem erect, 
commonly simple below, diffusely 
branched above, 1 to 3 ft. high; her¬ 
bage more or less thinly hirsute, espe¬ 
cially below, glandular-viscid above; 
leaves oblong, laciniate-pinnatifid, % 
to iy± in. long, those of the branchlets 
linear, entire, erect, more or less 
crowded, 2 to 7 lines long; ray-flowers 
about 8, their achenes rugose or pitted 
dorsally, shortly beaked; disk-achenes 
12 to 19, often well formed and ap¬ 
parently fertile, pubescent, their 
pappus-paleae 8 to 10, oblong, laciniate 
or erose at summit.—Dry hills or val¬ 
leys, 50 to 1500 ft.: San Luis Obispo 
Co. to San Diego Co. May-July. 

967. Hemizonia fasciculata T. & G.; a, fl. 
branchlet x % ; b, disk-cup and disk-fis. x 

1V2 ; c, disk-fl. x 3 ; d, ray-fl. x 3. 

8. H. floribunda Gray. Stem stout, erect, very leafy, 1% to 2y2 ft. high, 
ending above in an elongated raceme of heads; herbage villous, minutely 
glandular; leaves linear, entire, % to 1 in. long, those of the branchlets and 
fascicles 2 to 4 lines long; ray-flowers 15 to 20, the rays 2% lines long; ray- 
achenes rugose-tuberculate, beaked; pappus-paleae of disk-flowers 5 to 8, 
hairy.—Dry hills, s. San Diego Co. 

9. H. corymbosa (DC.) T. & G. Coast Tarweed. Stem corymbosely and 
widely branching, 1 .to l1/^ ft. high; herbage hirsute-pubescent and glan¬ 
dular, sweet-scented; leaves oblong to linear, % to 33A in. long, pinnately 
divided into linear lobes, the lobes in lower leaves entire or sometimes 
toothed, those in upper leaves sometimes only 1 or 2 pairs; uppermost leaves 
or those of the flowering branchlets linear, entire, 2 to 6 lines long; heads 
7 to 10 lines broad; rays 13 to 20, oblong-cuneate, bright yellow, 2 to 4 lines 
long, 3 or 4-toothed; ray-achenes beaked; pappus of the disk-achenes of 
minute fimbriate-bristly or entire scales, or none.—Valley flats and hillsides, 
50 to 1500 ft.: Humboldt Co. to San Luis Obispo Co., thence e. to western 
Kern Co. May-Aug. Var. angustifolia Jepson n. comb. Diffusely branched; 
stem leaves mostly linear and entire.—Along the coast from Monterey Co. 
to San Mateo Co. Aug.-Sept. (H. angustifolia DC.) Var. barclayi Jepson 
n. comb. Disk-flowers with more conspicuous laciniate pappus.—Monterey 
Co.; Kern Co. May-Sept. (H. angustifolia var. barclayi Gray.) 

10. H. Clementina Bdg. Stems several from the base, woody below, 1 to 2 
ft. high, freely branched above, the branchlets ending in 1 to few heads; 
herbage hirsute, a little viscid above; leaves linear, entire or with a few 
remote and short but somewhat salient teeth, 1 to 3 in. long, those of the 
branchlets or axillary fascicles 3 to 6 lines long; heads markedly leafy- 
bracteate; rays about 12 to 20, yellow, 2 lines long; ray-achenes rugose- 
tuberculate, stipitate, beaked; pappus-paleae of disk-achenes 9 or 10, linear- 
subulate, unequal, about equaling or little exceeding proper tube of corolla. 
—Santa Catalina Isl.; San Clemente Isl. 
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11. H. minthornii Jepson n. sp. Stems several from the short woody 
crown of a very stout root, slender, erect or diffuse, racemosely or corym- 
bosely branched, to 2 ft. high; herbage villous and viscid-glandular; 
leaves of the branchlets linear, entire, % to 3 lines long; lowest leaves un¬ 
known; branchlets densely leafy, mostly with a single terminal head; heads 
5 lines high; rays 4 to 8, yellow, 2^4 to 4 lines long; ray-achenes smoothish, 
stipitate, beaked; disk-flowers about 18; pappus-paleae 8 to 12, linear-lance¬ 
olate, unequal, sparsely or somewhat irregularly fibrillose or ciliate, mostly 
twice as long as the proper tube of the corolla.—Santa Susana Mts., Ventura 
Co. (T. W. Minthorn, type). 

12. H. wheeleri Gray. Stem erect, simple below, corymbosely few-branclied 
above, sparsely leafy, 1 to 1% ft. high; herbage thinly hirsute, or rather 
densely so on the young parts, and glandular-stipitate above; leaves (the 
lowest opposite) linear, entire, 1 to 3 in. long; heads 6 to 9 lines broad, 
solitary or in clusters of 2 or 3 at the ends of the branchlets, leafy-bracteate, 
the foliaceous bracts twice or thrice surpassing the heads; involucres 2 to 
3 lines high; ray-flowers 5 to 12, the rays 2y2 to 3% lines long; ray-achenes 
compressed with acutish ventral angle and rounded back, not beaked; disk- 
achenes without pappus.—Montane meadows or sandy flats, 5300 to 9800 
ft.: San Jacinto and San Bernardino mountains; Inyo and Tulare Cos. June- 
Sept. (Madia tenella Greene.) 

92. CALYCADENIA DC. Rosin Weed 

Erect annuals. Stems simple, or with virgate branches, or repeatedly 
branched. Herbage hirsute or hispid, or almost glabrous. Leaves all entire, 
narrowly linear, becoming filiform by revolution of the margins, at least 
those near the heads and those of the fascicles in the axils bearing at apex 
tack-sliaped or saucer-shaped glands. Heads oblong or narrow. Receptacle 
flat, naked in center but with a circle of bracts between disk- and ray-flowers, 
these bracts more or less united and forming a toothed disk-cup, or at length 
separating. Flowers white or yellow. Ray-flowers few (1 to 5 or 8), the 
ligules broad and palmately 3-lobed or -parted; ray-achenes obovoid-trian- 
gular, the areola at summit quite or nearly in the center; pappus none. Disk- 
flowers enclosed in the disk-cup; disk-achenes with conspicuous paleaceous 
pappus. (Greek kalux, covering, and adenos, a gland, on account of the 
glands on the involucre.) 

Rays 5 to 8 ; flowers yellow; plants for the most part very glabrous, the smaller leaves with 
tack-shaped glands at apex.1. C. truncaia. 

Rays 1 to 5. 
Stems repeatedly branched; branches filiform. 

Ray-flowers 1 or 2 ; disk-flowers 3 ; uppermost and axillary leaves bearing tack- 
sliaped glands...2. G. pauciflora. 

Ray-flowers 3 to 5; disk-flowers 5; tack-shaped glands entirely lacking. 
3. G. tenella. 

Stems simple or with virgate branches. 
Floral and upper leaves tipped with a tack-shaped gland; pappus-paleae mostly 

10 to 11. 
Leaves alternate or the lowest crowded but not opposite and sheathing. 

Floral leaves subterete or revolute-terete, truncate at tip. 
Disk-cup not glandular (except no. 4) ; rays trifid or deeply lobed. 

Ray-achenes hairy. 
Flowers white .4. G. villosa. 
Flowers yellow .5. G. hispida. 

Ray-achenes glabrous. 
Peduncles or branchlets sparsely leafy; corolla-lobes 

liispidulose .6. C. ciliosa. 
Peduncles or branchlets densely imbricated with leaves; 

corolla-lobes barely pubescent. ... 7. G.spicata. 
Disk-cup glandular; rays 3-toothed, the teeth unequal; disk-flowers 

pink or carmine, the rays white or pink; pappus-paleae 
as long as corolla, not awned.8. G. bicolor. 

Floral leaves plane or merely revolute-edged; pappus-paleae unequal; 
flowers white.9. G. multiglandulosa. 

Leaves, at least the lowest, sometimes all, opposite, the lowest connate into 
sheaths 1 to 2 lines long.10. G. oppositifolia. 

Floral and upper leaves bearing large greenish saucer-shaped glands, but not 
tipped with a gland; pappus-paleae 5 or 6; rays commonly yellow, 
sometimes white.11. C. mollis. 
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1. C. truncata DC. Rosin Weed. Stem erect, reddish brown, % to 3 ft. 
high, simple below, branching above info a panicle of long straight slender 
branches along which the heads are scattered; herbage glabrous or the 
leaves and outer involucral bracts somewhat hirsute or hirsute-ciliate; 
leaves linear, entire, 1 to 2 in. long, or the upper reduced and bract-like; 
smaller leaves with glands at apex; heads oval, 4 to 6 lines high; rays 5 to 8, 
broad, 4 to 5 lines long; ray-achenes glabrous, triangular, roughish; disk- 
flowers 10 to 20; pappus of 7 to 10 unequal oblong fimbriate paleae shorter 
than the achene, or rarely obsolete.—Dry hills, 500 to 3000 ft.: Coast Ranges 
from Mt. Hamilton to Shasta Co., thence se. in the Sierra Nevada to Mari¬ 
posa Co.; n. to Ore. July-Oct. (Hemizonia truncata Gray.) Var. scabrella 

Jepson n. comb. More slender, the heads fewer flowered, 2% to 3 lines high; 
involucral bracts glabrous or bristly-ciliate and somewhat hispid; pappus 
lacking.—Dry hills, 500 to 3000 ft.: Santa Lucia Mts. to Shasta Co., thence 
se. to Placer Co. June-Sept. (Hemizonia scabrella Drew.) 

2. C. pauciflora Gray. Stem erect, freely branching above the base, 10 to 18 
in. high, the branches simple or dichotomous; herbage sparingly hairy, the 
leaves (particularly about the heads or of the axillary fascicles) stipitate- 
glandular; leaves linear, 3 to 6 lines long; heads cylindric or narrowly oblong, 
scattered singly along the branches and terminal, rarely in clusters of 2; 
flowers white or rose-tinged; rays 1 or 2, 3-parted, 1 to 1% lines long; bracts 
of receptacle 3 to 5, joined into a cylindric cup lobed at apex and containing 
3 or 4 flowers; disk-achenes pubescent; pappus of 5 subulate awns and 5 
small paleae, the paleae commonly truncate, often fimbriolate; ray-achenes 
glabrous, smooth, carinate dorsally, with a short stout but obscure stipe, the 
enclosing bract more or less villous-ciliate.—Dry hill slopes, 500 to 2000 ft.: 
inner North Coast Range from the Vaca Mts. to Lake and w. Colusa Cos.; 
Eldorado Co. July-Aug. (Hemizonia pauciflora Gray.) Var. elegans Jep¬ 
son n. comb. More slender, the branches more numerous and zigzag; leaves 
filiform; heads mostly in the forks or terminal.—Lake Co. to Glenn and 
Colusa Cos. May-July. (C. elegans Greene.) 

3. C. tenella (Nutt.) T. & G. Stem erect, 6 to 12 in. high, repeatedly 
branched above the base, forming a broad cymose-paniculate plant, the 
branches and branchlets slender or wiry, the ultimate branchlets ending in 
a single head; leaves linear, % to 1% in. long, the upper tending to be fili¬ 
form and 3 to 8 lines long, all or nearly all ciliate with long white hairs; 
heads subtended by a few bract-like leaves; involucres 2 to 2*4 lines high; 
rays white with a central transverse purple spot; ray-achenes 3 to 5, rugose, 
with a median dorsal nerve, beaked, substipitate; disk-aclienes 5; pappus 
of 4 or 5 subulate awns, scabrous, as long as the corolla, alternating with as 
many paleae % to Jo as long; paleae oblong, truncate, finely lacerate at 
apex.—Dry hills and valleys, 300 to 1200 ft.: coastal S. Cal. May-June. 
(Hemizonia tenella Gray.) 

4. C. villosa DC. Stems 1 or several from the base, rigidly erect, simple 
or branching, 6 to 13 in. high, hirsute and glandular-puberulent; leaves fili¬ 
form-linear, hirsute-ciliate, % to 3% in* long, chiefly in a dense basal tuft; 
upper and floral leaves thick, tipped with a stipitate gland and also somewhat 
stipitate-glandular; heads shortly peduncled or sessile in the leaf-axils from 
below the middle and thus spicate; bracts of the involucre tipped with a 
stipitate gland, densely hirsute-ciliate; disk-cup more or less glandular 
towards the top; flowers yellow or white and pinkish- or purplish-tinged; 
ray-flowers 1 to 3, the rays 2 to 3 lines long; disk-flowers about 7 to 9, with 
glandular-liispidulous corolla-lobes; ray-achenes hairy, carinate-ridged on 
back; disk-achenes hairy; pappus-paleae 11 to 13, subulate, about % as long 
as corolla.—Plains and open hills, 100 to 3500 ft.: San Joaquin Valley; inner 
South Coast Ranges from Contra Costa Co. to Monterey, San Luis Obispo 
and n. Santa Barbara Cos. Aug.-Oct. (Hemizonia villosa Jepson. H. doug- 
lasii Gray.) 

5. C. hispida Greene. Stem stout, robust, erect, densely leafy at base, 1 % 
to 2 ft. high, densely clothed above with short or sometimes long branchlets. 
the branchlets densely leafy; heads terminating the branchlets or racemose 
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on the branches; floral leaves many; leaves and bracts with apical and a few 
stipitate glands; rays 3 to 5, broad, yellow, 2y2 to 3 lines long; ray-achenes 
densely villous with appressed hairs; disk-flowers about 10; pappus-paleae 
about 10, lanceolate, as long as the corolla or nearly.—Plains, Merced Co. 
Sept. (Hemizonia villosa var. hispida Jepson.) 

6. C. ciliosa Greene. Stem erect, simple or with long slender branches 
above the base or from the middle, 1% to 2y2 ft. high, densely leafy at base; 
herbage villous-pubescent with ascending hairs, sometimes quite glandular, 
the axillary branchlets sometimes white-villous; leaves linear, y2 to 1% in. 
long; leaves of the axillary fascicles 3 to 6 lines long; floral leaves white- 
ciliate, tipped with a stipitate gland; heads ovate, 4 to 5 lines high, sub- 
sessile and racemose along the branches; disk-cup conspicuously white- 
villous, its bracts 8 to 10; flowers yellow or white; rays 3 or 5, trefoil-shaped, 
about 1 line long; ray-achenes smooth, glabrous, with a sharp dorsal keel; 
disk-flowers about 10; corolla-lobes glandular-hispidulose; pappus-paleae 
reddish brown, about 10 to 17, ovate or oblong, acute or truncatish, not 
awned, about % as long as the corolla.—Dry slopes in the foothills, 500 to 
2500 ft.: Lake and Mendocino Cos. to Shasta Co., thence se. in the Sierra 
Nevada foothills to Butte Co.; n. to southern Ore. July-Sept. (Hemizonia 
ciliosa Jepson.) 

7. C. spicata Greene. Similar to C. villosa; axillary branchlets and pe¬ 
duncles densely imbricated with terete leaves 1 to 3 lines long; corolla-lobes 
weakly pubescent.—Lower Sierra Nevada foothills from Eldorado Co. to 
Madera Co. Aug. (Hemizonia villosa var. spicata Jepson.) 

8. C. bicolor Greene. Stem erect, simple or branched above the base, 8 to 
12 in. high, sparsely leafy, the heads sessile or short-peduncled in the axils 
from above the middle and thus loosely spicate; herbage subcanescent, only 
slightly hirsute; leaves filiform, 1 to 4% in. long, those of the axillary 
fascicles ciliate, gland-tipped and somewhat stipitate-glandular, 1 to 3 lines 
long; heads 3 to 3% lines high; bracts of the cup 5 (or 6 to 7); ray-flowers 3 
(1 to 4), the rays white, varying to pink or carmine, 3 to 4% lines broad, 

3-toothed, broader than long, central 
tooth acute, the lateral rounded, much 
larger; ray-achenes hairy; disk-flowers 
3 to 8, pinkish, their achenes hairy.-—- 
Dry hills, 500 to 4500 ft.: Sierra 
Nevada foothills from Nevada Co. to 
Fresno Co. May-July. (Hemizonia 
bicolor Jepson.) 

9. C. multiglandulosa DC. Fig. 968. 
Stem erect, simple or sometimes freely 
branched, 6 to 16 in. high; herbage 
with a pleasant balsamic odor, spar¬ 
ingly hirsute or hispid, especially 
toward the base of the leaves; floral 
leaves and involucres glandular with 
stipitate glands; leaves narrowly 
linear to filiform, mostly straight and 
rigid but brittle, 1 to 344 in- long, the 
upper somewhat divaricately spread¬ 
ing and mostly 2 or 3 times longer 
than the heads and floral leaves in 
the axils; leaves of the axillary fas¬ 
cicles 3 to 4 lines long; heads solitary 
in the axils or 2 or 3 in clusters on 
short axillary branchlets or crowded 
towards or near the summit and spi¬ 
cate; flowers white; ray-flowers 1 to 
3; disk-flowers about 5; pappus-paleae 
commonly 10, some (commonly 5) 
lanceolate or subulate, others (com- 



SUNFLOWER FAMILY 1095 

monly 5) shorter and often blunt; disk-achenes appressed-villous; ray- 
achenes glabrous, somewhat rugulose-channeled or -pitted on back, also on 
face either side of the median linear scar.—Dry open hills, 20 to 3000 ft.: 
Coast Ranges from Mt. Hamilton Range and Santa Cruz Mts. to Marin, 
Napa and Humboldt Cos. July-Sept. (Hemizonia multiglandulosa Gray.) 
Var. cephalOtes Jepson n. comb. Heads in a terminal capitate cluster.— 
Marin Co. to Lake Co. (Hemizonia multiglandulosa var. cephalotes Gray.) 

10. C. oppositifolia Greene. Stems erect, slender or wiry, 1 or several 
from or near the base, simple or sparingly branched, 3 to 13 in. high, a little 
canescent; leaves all or the lowest opposite, narrowly or elongated linear, 
scaberulous, ciliate at base, 1 to 21/? in. long, the lowest ones connate at 
base into membranous sheaths 1 to 2 lines long; leaves of the axillary 
fascicles crowded, 2 to 3 lines long, gland-tipped; floral leaves 2 to 4 times 
exceeding the heads; heads in dense terminal clusters or sometimes racemose 
along the branches; flowers white, sometimes purple on same plant; ray- 
flowers 2 or 3, the rays parted nearly to the base into 3 elliptic or obovate 
lobes, 3 to 3% lines long; bracts of disk-cup 5, the disk-cup enclosing 4 to 8 
flowers; ray-achenes smooth, slightly carinate on back, bearing a very short 
thick beak at summit; pappus-paleae subulate, awned, about % as long as 
corolla, with about as many short bluntish paleae; disk-achenes a little hairy. 
—Dry flats or grassy slopes in the foothills, 400 to 1500 ft.: Sierra Nevada 
foothills from Tulare Co. to Butte Co.; Lake Co. to e. Humboldt Co. June- 
July. (Hemizonia oppositifolia Jepson. H. multiglandulosa var. sparsa 
Gray.) 

11. C. mollis Gray. Stem erect, simple or more commonly with long panicu¬ 
late branches, 13 to 22 in. high; herbage cinerulous or villous; leaves nar¬ 
rowly linear, 1 to 2x/2 in. long, rather strictly erect; heads 2 or 3 in small 
clusters, the clusters racemosely disposed in short branchlets and terminal; 
bracts and floral leaves sprinkled with large saucer-shaped greenish glands; 
flowers yellow (or white); ray-flowers 3, the rays 2% lines long, much 
broader than long; ray-achenes glabrous, smooth but irregularly a little 
channeled transversely; bracts of the disk-cup 5; disk-flowers about 8, their 
achenes a little pubescent; pappus-paleae 4 to 6, attenuate to an awn, % as 
long as the corolla, with 2 or 3 short ones at base.—Montane slopes or flats, 
2000 to 4000 ft.: Tuolumne Co. to Fresno Co. June-July. (Hemizonia 
mollis Gray.) 

93. BLEPHARIZONIA Greene 

Stout annuals with glandular-viscid ill-scented herbage. Cauline leaves 
linear and entire, those of the branches oblong to oval. Flowers yellow, the 
heads arranged in panicles. Ray-flowers 7 to 10, with 3-lobed ligules; disk- 
flowers 10 to 25, the outer ones subtended by 1 or 2 series of linear bracts. 
Achenes silky-liirsute, 10-striate; those of the disk more or less fertile, 
crowned by a pappus of about 15 to 18 short and stout densely plumose awns; 
those of the ray fertile, elongated-turbinate, the pappus like that of the disk 
or minutely setulose. (Greek blepharis, an eyelash, and zonia, a girdle, in 
reference to the circle of pappus-awns.) 

1. B. plumosa (Kell.) Greene. Stem erect, freely branched, 2 to 3 ft. high; 
leaves, stems and involucres copiously beset with tack-shaped glands, the 
stems also glandular-puberulent; leaves on the branchlets small and bract¬ 
like; heads 15 to 20-flowered, paniculately disposed; bracts of the involucre 
short; ray-achenes with a minute crown of short scales; disk-achenes with 
nearly erect plumose bristles as long as the achene.—Fields and stream beds, 
10 to 50 ft.: Stockton; Antioch; Los Medanos. Aug.-Oct. Var. subplumOsa 
Jepson n. comb. Stem 3 to 6 ft. high; heads larger, borne singly at the ends 
of the branches, 20 to 25-flowTered; pappus of disk-achenes short and spread¬ 
ing, less plumose, only % as leng as the achene; ray-achenes similar.—Sierra 
Nevada foothills in Tuolumne Co.; lower San Joaquin Valley (Hemizonia 
plumosa var. subplumosa Gray.) 
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94. MADIA Mol. Tarweed 

Erect annuals or perennial herbs with glandular-viscid heavy-scented 
herbage. Leaves, at least the upper, alternate, entire or serrulate. Heads 
axillary and terminal. Flowers yellow, opening in the evening and closing 
before noon of the next day. Involucre angled by the salient carinate or 
almost conduplicate bracts. Bracts in 1 series, completely enfolding the 
laterally compressed ray-achenes, and with free moderately long or short 
tips. Receptacle flat or convex, bearing a single row of chaffy bracts between 
ray- and disk-flowers, these bracts often united and forming a disk-cup. 
Disk-corollas in ours more or less pubescent. Rays few to many, 3-lobed. 
Bracts of involucre deciduous with the mature ray-achenes. Ray-achenes not 
beaked (except in nos. 4 and 9). Disk-achenes fertile or abortive. Pappus 
commonly none in ray-achenes, sometimes present in the disk-achenes. (Madi, 
the Chilian name.) 

Perennials (sometimes biennials); rays well exserted, conspicuous, without pappus; disk- 
flowers with manifest pappus. 

Heads with only the ray-achenes fertile; involucre 2% to 3 lines high; plants slender. 
1. M. madioides. 

Heads with outer disk-achenes fertile; involucre 4 to 6 lines high; plants stout. 
2. M. bolanderi. 

Annuals; pappus none in both disk and ray except no. 5. 
Disk-flowers few to many. 

Rays well exserted, conspicuous. 
Receptacle fimbrillate-hirsute; ray-achenes very slightly if at all curved; 

pappus wanting or rudimentary.3. M.elegans. 
Receptacle naked; ray-achenes incurved. 

Pappus absent; plants stout; rays 4 to 8 lines long.4. M. radiata. 
Pappus present in both ray and disk; plants slender; rays V2 to 2% 

lines long .5. M. yosemitana. 
Rays usually little or not at all exserted, inconspicuous; receptacle naked; ray- 

achenes curved. 
Involucre suborbi(mlar or broader than long; heads 3 to 6 lines high; plants 

( V2 or) 1 to 4 ft. high. 
Plants stoutish, viscid-glandular (at least above) ; heads in clusters. . . . 

6. M. sativa. 
Plants slender, moderately glandular; heads scattered. 

Bracts of the disk-cup distinct.7. M. dissitiflora. 
Bracts of the disk-cup united.8. M. citriodora. 

Involucre elongate, longer than broad.9. M. glomerata. 
Disk-flower 1; heads 1 to l1/^ lines high; plants 4 to 7 (or 12) in. high. .10. M. exigua. 

1. M. madioides (Nutt.) Greene. Woodland Madia. Stems 1 or several, 
slender, erect, simple, arising from a perennial (or biennial) root, 1 to 21/4 
ft. high, ending above in a terminal corymbose cyme; herbage hirsute below, 
glandular above; some or most of the leaves opposite, linear, a few varying 
to lanceolate, entire or denticulate, 1% to 4 in. long, chiefly basal and on 
lower part of stem, much reduced above; cyme consisting of a few long 
slender and nearly naked branches; bracts of the involucre 8 to 12, wTith 
short tips; rays acutely 3-lobed, 3 to 5 lines long; ray-achenes fertile, much 
flattened, curved and-somewhac obovate, the surface covered with minute 
muriculations and the sides with many striae, the pappus represented by a 
mere crown; disk-flowers sterile, the pappus of very short fimbriate or hairy 
paleae.—Woods near the coast from Monterey Co. to Humboldt Co.; 11. to 
B. C. June-July. (M. nuttallii Gray.) 

2. M. bolanderi Gray. Stem stout, erect, simple below, ending above in a 
corymbose cyme, 1% to 3 ft. high, arising from a rootstock which also bears 
a few short stolons with leafy tufts; herbage hirsute below, glandular-hirsute 
above; leaves linear, entire, 3 to 7 (or 10) in. long, 2 to 4 lines wide; heads 
few in the corymb, long-peduncled; involucres campanulate, 4 to 6 lines high; 
bracts and rays 12 to 16; bracts of the receptacle linear and unconnected; 
ray-achenes linear-falcate, 1 or 2-nerved on the narrow faces, finely muricu- 
late, commonly with a rudiment of pappus; disk-achenes numerous, straighter, 
hispid, outer ones fertile, all with a pappus of slender hirsute-ciliate paleae, 
these disk paleae shorter, sometimes much shorter than the corolla.—Mon¬ 
tane woods, 4000 to 6350 ft.: Sierra Nevada from Mariposa Co. to Plumas 
Co.; n. to Modoc Co., thence w. to Siskiyou Co. July-Aug. 
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3. M. elegans Don. Common 

Madia. Fig. 969. Stem erect, simple 
below the corymbose inflorescence, 
% to 2 ft. high; herbage hispid or 
hirsute, more or less viscid above 
with short gland-tipped hairs, the 
involucres and peduncles more or 
less hirsute with white hairs; lower 
leaves linear, entire or obscurelv 
denticulate, 3 to 5 in. long, short- 
hirsute, often densely so; upper 
leaves much reduced in size, linear- 
lanceolate; heads few to many, 
long-peduncled in a corymbose 
panicle; bracts long-tipped; recep¬ 
tacle convex, fimbrillate-hirsute; 
rays 9 to 15, 4 to 8 (or 11) lines 
long, yellow or with a red spot at 
base; achenes flattish, light brown 
or blackish, muriculate.—Dry hill¬ 
sides and valley flats, 2000 to 3500 
ft., common: throughout cismon- 
tane Cal. in the hills and mts.; n. 
to Ore., e. to Nev. June-Aug. (M. 
corymbosa DC.) Var. densifolia 

Jepson. Taller; leaves densely 
crowded toward the base or tufted. 
—With the species. Var. hispida 

Hall. Herbage villous with long 
spreading hairs, the hairs not glan¬ 
dular; involucres and peduncles densely villous or almost shaggy; leaves 
commonly opposite; rays 4 to 5 lines long.—Kern Co. to n. Cal. June. (M. 
hispida Greene.) 

4. M. radiata Kell. Stem usually stout, erect, leafy, branching from about 
the middle, 1)4 to 3 ft. high; herbage short-hirsute and viscid; lower leaves 
lanceolate, slightly and remotely denticulate, 2 to 4 in. long, the upper cau- 
line leaves reduced, entire; bracts of the involucre 10 to 20, with short tips; 
rays light yellow, % to % in. long, obtusely 3-toothed; chaffy bracts be¬ 
tween ray and disk united; disk-flowers very numerous on a nearly flat gla¬ 
brous receptacle, fertile except the central ones, somewhat clavate and 4- 
angular; ray-achenes narrowly obovate-falcate, flat.—Open fields: e. Contra 
Costa Co. s. to the San Carlos Range. Apr.-May. 

5. M. yosemitana Parry. Stems erect, slender, 1 or several from the base, 
simple below, ending above in a very loose corymb, 9 to 18 in. high, or de¬ 
pauperate forms only 2 to 5 in. high; herbage somewhat hirsute below, the 
stems and peduncles and upper leaves sparsely glandular; leaves linear, 
entire, % to 2 in. long; heads on long slender peduncles; involucres 1% to 2 
lines high, the bracts with short narrow tips; rays 5 to 10, obtusely 3-cleft, 
3 to 4 lines long (in depauperate forms 1 to 2 lines long); disk-flowers 3 to 
10, sterile; bracts of the receptacle 4 to 8, more or less connate by their 
margins; ray-achenes semi-obovate or slightly lunate, the pappus reduced to 
a ciliolate crown; disk-flowers with a pappus of about 5 sparsely barbellate 
awns, the awns nearly equaling the corolla.—Gravelly flats in the mts., 2700 
to 6200 ft.: Sierra Nevada from Fresno Co. to Eldorado Co. May-July. (M. 
rammii Greene.) 

6. M. sativa Molina. Chile Tarweed. Stem erect, robust, simple or branch¬ 
ing above, 1 to 4 ft. high; herbage ill-scented, hairy or more or less glan¬ 
dular-hirsute, the stems and upper parts or sometimes the entire plant besel 
with pedicellate very viscid glands; leaves from broadly lanceolate to linear, 
entire, 1 to 2 in. long; heads 4 to 6 lines high, short-peduncled or sessile, dis¬ 
posed in the upper axis and at the ends of short branches; involucres 3 to 

969. Madia elegans Don; a, fl. branchlet x % ; 
b, head x 1; c, disk-fl. x 2 ; d, ray-fl. x 2. 
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3y2 lines high, the bracts with lanceolate tips; rays 5 to 12, with pale yellow 
ligules about 2 lines long; bracts of receptacle united into a campanulate 
cup and enclosing many disk-achenes, these cuneate-oblong and 4-angled, 
often prominently 1-nerved on the sides and 2 lines long; ray-achenes some¬ 
what falcate-obovate, either with or without an obvious nerve on the sides. 
—Waysides and vacant lots of towns and villages, valleys and low hills, 
common: Coast Ranges and coastal S. Cal.; Sierra Nevada foothills (but less 
common); doubtless naturalized from Chile. July-Aug. Yar. congesta T. & G. 
Stem stout, simple or branching, iy2 to 2y2 ft. high; herbage very viscid- 
glandular, honey-scented; heads larger than in the species, capitate-congested 
at the ends of the branchlets.—Waste places and fields, w. Cal.; Ore. June- 
July, (M. capitata Nutt.) 

7. M. dissitiflora (Nutt.) T. & G. Gum-weed. Stem erect, very slender, 
simple or loosely branching, 1 to 2 ft. high; herbage hirsute with spreading- 
hairs, moderately viscid above, scarcely so below; leaves linear, entire or 
remotely denticulate, 1 y> to 2y2 in. long; inflorescence loosely paniculate, the 
heads 1 to 3 on the ends of the branchlets, sometimes slightly racemose; 
flowers sulphur-yellow; cup of receptacle ovoid but not closed, containing 
few disk-flowers; rays 5 to 8, 1 y2 to 2 lines long; aclienes short and broad, 
more or less compressed, 1 to 2 lines long.—Stream banks, open bushy places 
or wooded slopes in the mts., 1400 to 7000 ft.: throughout cismontane Cal. 
June-July. Yar. anomala Jepson n. comb. Herbage fragrant; chaffy bracts 
of receptacle not joined into a cup, enclosing 3 flowers only; achenes all 
gibbously obovate, those of the rays 3 to 5.—Marin, Lake and Eldorado Cos. 
(M. anomala Greene. Hemizonia anomala Gray.) 

8. M. citriodora Greene. Stem slender, erect, simple below, % to 1% ft. 
high, with short-pedunculate corymbosely panicled heads, or loosely branched 
above and heads more scattered; herbage villous-liirsute, somewhat glan¬ 
dular above; leaves linear, entire or remotely denticulate, 1 to 3% in. long; 
heads terminal on the branchlets in a corymbose panicle; involucres 2y2 to 
3 lines high, the 8 or 9 bracts rounded on the back, with the lower part half 
enclosing the ray-achenes; rays 8 or 9, greenish yellow, y2 line long, little 
exserted; ray-achenes semi-obovoid, somewhat obcompressed, rounded 011 

the back, 1 y2 lines long; bracts of the receptacle between disk and ray 
lightly united into a toothed cup.—Hillslopes, 500 to 2600 ft.: foothills of 
Sacramento and Eldorado Cos.; Napa Range; Siskiyou Co.; n. to Wash, and 
Ida. May. Hemizonia citriodora Gray.) 

9. M. glomerata Hook. Stem with many branches at or above the base, 
sometimes simple, rigid, leafy, 6 to 19 in. high; herbage rather densely 
liirsutulose, glandular only toward the inflorescence; leaves narrowly linear, 
entire, y2 to iy2 in. long; heads more or less glomerate in a rather narrow or 
sometimes strict panicle; rays 2 to 5 or sometimes none, not exceeding the 
few disk-flowers; achenes narrow, 2 lines long, those of the disk 4 or 5- 
angled; ray-achenes somewhat curved, 1-nerved on each face.—Montane 
slopes or flats, 6000 to 6700 ft.: Sierra Nevada from Mariposa Co. to Plumas 
Co.; Modoc Co.; Humboldt Co.; n. to Wash., e. to Col. June-Aug. Yar. 
ramOsa Jepson n. comb. Stem usually slender and loosely branched above, 
less rigid than in the species; heads in a loose cyme or the lower scattered.— 
Sierra Nevada, 4000 to 7000 ft., from Mariposa Co. to Modoc Co.; n. to Wash. 
June-Aug. (M. ramosa Piper.) 

10. M. exigua (Sm.) Greene. Stems slender, paniculately much branched 
throughout, or often nearly simple, 4 to 7 (or 12) in. high; herbage hirsute, 
glandular above, sweet-scented; leaves narrowly linear, entire, 4 to 8 lines 
long; heads solitary on naked filiform peduncles; involucres 1 to 1 y2 lines 
high, broader than high, the 4 to 8 bracts lunate and strongly connate with 
minute tips; rays inconspicuous; bracts of the receptacle united; disk-flowers 
solitary, sometimes 2; ray-achenes compressed, strongly incurved, shortly 
beaked.—Open woods in the hills, 100 to 4000 ft., common: throughout cismon¬ 
tane Cal.; Siskiyou Co. to Modoc Co.; 11. to B. C. May-June. (Madia filipes 
Gray. Harpaecarpus exiguus Gray.) 
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95. LAYIA H. & A. 

Vernal annuals with alternate leaves (or the lowest opposite in one species) 
and usually showy heads of flowers terminating the branches. Disk-corollas 
yellow. Ray-flowers 8 to 20, yellow, white, or yellow tipped with white. 
Bracts herbaceous, the thin margins at base enfolding the achene and usually 
deciduous with it. Receptacle broad and flat, with a row of thin bracts be¬ 
tween ray- and disk-flowers, and sometimes with additional ones among the 
disk-flowers. Ray-achenes flattened, without pappus, almost always glabrous. 
Disk-achenes commonly pubescent, with a pappus of 5 to 20 paleae or bristles 
or rarely none. (G. Tradescant Lay, botanist to the Beechey Expedition 
which visited California in 1827.) 

A. Involucral bracts with tooth-like bristles chiefly on or near the fold 

WHERE THE LOWER PORTION IS INFOLDED AROUND THE ACHENE, THE MIDDLE PORTION 

OFTEN GLABROUS OR NEARLY SO; HERBAGE WITHOUT STIPITATE GLANDS. 

Achenes of both disk and ray glabrous; pappus none.1. L. chrysanthemoides. 
Achenes of disk pubescent or hairy; pappus present.2. L. calliglossa. 

B. Involucral bracts with hairs or bristles or bristle-tipped TEETH UNIFORMLY 

DISTRIBUTED OVER THE SURFACE (IN NO. 6 SOMETIMES MOSTLY ON OR NEAR THE 

FOLD), OR AT LEAST THE MIDDLE PORTION NOT GLABROUS; HERBAGE WITH STIPITATE 

GLANDS (EXCEPT NO. 3). 

1. Pappus of naked paleae, awns or bristles, not hairy {no. 3 has a fevj free hairs). 

Pappus paleaceous at base. 
Peduncles without dark glands; pappus-paleae ovate to broadly lanceolate, awn-tipped. 

3. L. fremontii. 
Peduncles with stipitate dark glands; pappus-paleae not awn-tipped. 

Leaves ciliate, mostly lobed or pinnatifid, all alternate; plants 6 to 24 in. high; 
pappus-paleae ovate or oblong-ovate; San Luis Obispo: ... .4. L. jonesii. 

Leaves hispid on upper surface, entire, the lower ones opposite; plants 4 to 7 in. 
high; pappus-paleae narrowly lanceolate; Napa and Sonoma Cos. 

5. L. nutans. 
Pappus consisting of bristles, not at all paleaceous. 

Rays yellow, white-tipped; pappus of 15 to 20 stout scabrous bristles. 
6. L. platyylossa. 

Rays golden-yellow; pappus of 5 (or fewer) smooth or non-scabrous bristles or some¬ 
times wanting .7. L. pentachaeta. 

2. Pappus of paleae, awns or bristles which are plumose or hairy at base. 

Inner hairs of pappus-paleae or bristles woolly and interlaced (except in no. 9, var. hetero- 
tricha) ; rays showy (except in no. 9, var. hispida). 

Rays yellow (rarely white-edged) ; pappus of stout barbellate bristles. . . .8. L. elegans. 
Rays white; pappus of narrowly lanceolate-subulate paleae.9. L. ylandulosa. 

Hairs of pappus-paleae or bristles straight (no woolly inner ones). 
Rays white or pink; herbage pubescent to glabrate (except no. 10); stems uniformly 

colored, not brown-spotted. • 
Rays 1 to 3 lines longer than bracts; leaves not succulent; pappus of narrowly 

lanceolate-subulate paleae with rather few hairs all near the base. 
10. L. douglasii. 

Rays scarcely longer than bracts; leaves succulent; pappus of bristles plumose to 
above the middle; seashore.1L L. carnosa. 

Rays yellow or yellow and white; herbage hispid, the stems often brown-spotted at base 
of the bristles (except in no. 12). 

Rays showy, 4 to 7 lines long. 
Leaves all entire (rarely toothed); rays lemon-yellow or cream-color. 

12. L. graveolens. 
Leaves not all entire; rays yellow or white above the middle in var.; pappus- 

bristles twicg or little longer than the soft basal hairs. 
13. L. gaillardioides. 

Rays short, 1 to 2 (or 3) lines long.14- L. hieracioides. 

1. L. chrysanthemoides (DC.) Gray. Fig. 970. Stems 1 or several from 
base, erect or somewhat spreading, 4 to 14 in. high, glabrous below, the upper 
portion pubescent; leaves oblong, pinnately cleft or parted or the upper 
linear and entire, % to 2 in. long, hispid-ciliate; involucres 3V2 to 4 y2 
lines high, the upper portion of the bracts linear-attenuate and shortly 
hispid-ciliate, the lower portion broader and strongly hispid-serrate along 
the marginal fold where infolded around the achene; bracts of receptacle 
with dark tips; achenes glabrous, elongate-obovate, without a disk at sum¬ 
mit; pappus none.—Region of San Francisco Bay. 

2. L. calliglossa (H. & A.) Gray. Similar in habit to no. 1; herbage com¬ 
paratively glabrous, the stems for the most part puberulent only above and 
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the leaves usually only finely ciliate; 
leaves y> to 3 in. long, the lower ones 
pinnately parted or lobed, the upper 
entire; most disk-flowers with dark- 
tipped chaffy bracts; achenes villous- 
pubescent or partly glabrate; pappus 
of about 10 to 18 lanceolate, unequal 
and rigid subulate awns, which are 
somewhat scabrous or slightly hir¬ 
sute near the dilated or paleaceous 
base, the marginal ones rather 
shorter than the corolla, the smaller 
hardly half as long.—Region of San 
Francisco Bay, common. (Calliglossa 
douglasii H. & A., 1840, but not L. 
douglasii H. & A., 1840.) Yar. oligo- 

chaeta Gray. Lower leaves often 
less lobed; pappus of only 2 slender 
(and often short) marginal awns or 
with some intervening rudiments.— 
Marin, Sonoma and Napa Cos. Mav- 
June. 

3. L. fremontii Gray. Stems 1 to 
several from base, simple or 
branched, % to 1 ft. high; herbage 
minutely pubescent; leaves mostly 
pinnately parted, y> to 1% in. long; 
heads 1 to IYl in. broad; rays white, 
5 to 8 lines long; pappus-paleae 

ovate- to oblong-lanceolate, tapering into a subulate awn, nearly equaling 
the corolla, the margin entire, accompanied by some long villous free hairs.— 
Upper Sacramento Valley; Sierra Nevada foothills from Eldorado Co. to 
Tuolumne Co. Apr.-May. 

4. L. jonesii Gray. Stem usually simple below, branching above, % to 2 
ft. high, stipitate-glandular; leaves hispidulous-eiliate, narrowly linear, pin- 
natifid, y> to 2 y2 in. long, or the upper ones 
often entire; heads % to 1 in. broad; involucres 
3 to 4 lines high; rays 21/2 to 3 lines long; recep¬ 
tacle with only marginal bracts; paleae of the 
pappus ovate or oblong-ovate, acuminate, often 
erose-denticulate, about equaling or little longer 
than the proper corolla-tube.—San Luis Obispo 
Co. 

5. L. nutans (Greene) Jepson. Stem 4 to 7 
in. high, the branches slender and divergent; 
herbage hirsute, especially the leaves, the stems 
reddish brown; leaves linear,all entire, the lower 
pairs opposite; peduncles somewhat stipitate- 
glandular; heads 5 to 7 lines broad, erect in 
flower, nodding in bud and fruit; rays 5 to 7, 
yellow, 2y2 to 3% lines long; achenes 1% lines 
long, hispidulous; pappus-paleae narrowly 
lanceolate, acuminate, 8 to 10, unequal, with 
barbellate margins.—Mountain slopes: Napa 
Range; Hoods Peak Range. May. 

6. L. platyglossa (F. & M.) Gray. Tidy Tips. 
Fig. 971. Stem simple or more commonly branch¬ 
ing below, erect or sometimes diffuse, 4 to 16 
in. high; herbage short-hirsute and stipitate- 
glandular; leaves linear and entire or the lower 
commonly pinnatifid into short linear or oblong 

971. Layia platyglossa Gray; 
a, fl. branchlet x 1; 

b, fl. x 2. 

970. Layia chrysanthemoid.es Gray; a, fl. 
branchlet x 1; b, disk-fl. x 2; 

c, d, achenes x 2. 
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lobes; peduncles turbinate-thickened beneath the heads; heads 1 to 1% in. 
broad; involucral bracts linear, denticulate-ciliate on the lower half; rays 
13, 5 to 6 lines long, sulphur-yellow, the tips white; disk-achenes somewhat 
flattened, 1Y2 lines long, densely clothed with upwardly pointing silky hairs; 
pappus-bristles 15 to 20, nearly as long as the corolla.—Valleys and foothills, 
100 to 4600 ft.: throughout cismontane Cal.; w. side Colorado Desert. Apr.- 
May. Var. brevis^ta Gray. Pappus only Y2 as long as the corolla.—Los An¬ 
geles Co. to San Luis Obispo Co. 

7. L. pentachaeta Gray. Stem slender, erect, paniculately branched, 1 to 
2 ft. high; herbage somewhat hirsute and viscid-pubescent; stipitate glands 
minute and sparse; cauline leaves mostly pinnatifid or the lower laciniately 
bipinnatifld, the lobes narrowly linear; rays golden- or orange-yellow, ample, 
Vo in. or more long; disk-achenes minutely pubescent or glabrate; pappus of 
5 or rarely fewer rigid and smooth bristles, or sometimes none (ex char.).— 
Stanislaus Co. foothills. Obscure and too little known plant. 

8. L. elegans (Nutt.) T. & G. Stem simple or diffusely branched, 8 to 11 
(or 24) in. high; herbage short-hispid, the stems often brown-dotted; stipitate 
glands small and scattered; leaves linear, 1 to 3 in. long, the lower pinnately 
toothed or parted; rays yellow, 6 to 9 lines long, sometimes white-edged; 
pappus white or sordid, the villous hairs copious but much shorter than the 
barbellulate awn-like bristles.—Plains and foothills, 300 to 1500 ft.: coastal 
S. Cal.; Napa Co.; Mendocino Co.; s. to L. Cal. Apr.-May. 

9. L. glandulosa (Hook.) H. & A. Stem simple or commonly branching 
from the base, erect or diffuse, 5 to 10 (or 14) in. high; leaves and stems 
(particularly near the heads) with scattered or abundant stipitate dark 
glands, more or less hispid with white hairs; leaves lanceolate or linear, y2 
to 114 in. long, the lower pinnatifid or toothed, the upper entire; heads 1 
to 1 Yo in. broad; involucres 4 lines high; rays 8 to 10, pure white, 5 to 7 lines 
long; pappus bright white, of 10 to 12 scabrid narrowly lanceolate-subulate 
paleae, with straight hairs toward the base outside and woolly tangled hairs 
inside; achenes 1 Y> to 2Y? lines long.—Plains and foothills, 50 to 1500 ft.: 
throughout cismontane Cal.; w. side Mohave Desert; Modoc Co.; n. to B. C. 
Apr. Var. heter6tricha Hall. Stem simple or branched, % to 2 ft. high; 
herbage often rough-hispid; rays 10 to 18; inner woolly hairs of pappus 
wanting.—Sandy fields: Lake Co.; San Joaquin Valley; Tulare Co.; Kern 
Co.; Mohave Desert; Inyo Co. (Madaroglossa heterotricha DC.) Var. Hfs- 
pida Jepson n. comb. Stems simple or branched from the base, 4 to 12 in. 
high: herbage densely hispidulous throughout; leaves narrow, all entire; 
involucres 4 lines high; rays white, 3 to 4 lines long; pappus-bristles 10, 
slender, bearing copious short interlaced hairs.—Mt. Diablo; Kern Co.; San 
Diego Co. (L. hispida Greene.) 

10. L. douglasii H. & A. Stems usually branched from base, 4 to 10 in. 
high: herbage hirsute or hispid, above somewhat stipitate-glandular; basal 
leaves oblong, toothed or pinnatifid, 1 to IY2 in. long, the cauline narrowly 
oblong to linear, entire, 3 to 7 lines long; rays white, broad, surpassing the 
involucral bracts by 1 to 3 lines; disk-achenes villous; pappus of narrowly 
lanceolate-subulate paleae with scabrous margins and rather few soft hairs 
toward base.—East side Sierra Nevada from Inyo Co. to Lassen Co.; n. to 
B. C., e. to Nev. Near no. 9. 

11. L. carnosa T. & G. Beach Layia. Stem diffusely branched, 3 to 9 in. 
high, somewhat pubescent, with a few scattered stipitate glands, basal leaves 
1 to 1 Y> in. long, succulent, spatulate to linear-oblong, toothed, those of the 
branches narrower, rarely toothed; heads 3 to 4 lines broad; rays Yi line 
long; pappus-bristles 23 to 28, sparsely plumose with straight soft hairs; 
bracts of the receptacle ciliate; disk-achenes thicklv covered with short 
hairs; ray-achenes puberulent, sometimes glabrous.—Seabeach sands: Hum¬ 
boldt Co. to Monterey Co. 

12. L. graveolens Greene. Stem very stout, commonly simple below, spar¬ 
ingly branched above, 1 to 1% ft. high; herbage short-villous and with 
numerous black stipitate glands, sometimes succulent and nearly glabrous; 
leaves lanceolate to linear-lanceolate, obtuse, rarely toothed, Yi to 2Yi in. 
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long; heads 1% to 2 in. broad; involucres 3% to 6 lines high; rays lemon- 
yellow or cream-color, 5 to 7 lines long; achenes slenderly clavate; pappus 
bright white or often sordid, its bristles 15 to 20 with straight erect hairs.— 
Foothills, 1000 to 5000 ft.: Tehachapi Range; Mt. Pinos; San Carlos Range. 

13. L. gaillardioides H. & A. Stem rather freely branching, 8 to 24 in. 
high, hispid, the stems dark-dotted; leaves narrowly or broadly linear, more 
or less laciniate-pinnatifid, or the upper entire; heads % to 1^2 in. broad; rays 
orange-yellow, 4 to 9 lines long; pappus dull white or rusty, the bristles 
15 to 20, twice as long as or little exceeding the soft basal hairs.—Humboldt 
Co. to the upper San Joaquin Valley. Var. nemorosa Jepson. Leaves entire 
or sparingly dentate, the larger % to 1 in. broad; rays white, pale yellow 
below the middle.—San Mateo, Contra Costa and Marin Cos. (Blepharipappus 
nemorosus Greene.) 

14. L. hieracioides (DC.) H. & A. Coarse erect plant, 2 to 3 ft. high; stem 
mostly simple below and branching above, hispid with hairs arising from 
dark spots; herbage with dark stipitate glands; lower leaves oblong, 2 to 4 
in. long, 3 to 9 lines wide, laciniate-dentate, usually somewhat narrowed at 
base; upper leaves broadest at the sessile base, the teeth fewer and mostly 
towards the apex; heads 5 to 7 lines broad; rays yellow, short, little exceed¬ 
ing the disk; pappus-bristles about 15.—Wooded hill slopes, 500 to 1500 ft.: 
Mendocino Co. to Santa Barbara Co. May-June. 

96. HEMIZONELLA Gray 

Low annual. Leaves mainly opposite, narrow, entire. Stems somewhat 
dichotomously branched. Heads sub- 
sessile or shortly peduncled in small 
clusters, or with longer peduncles 
and solitary. Bracts of the involu¬ 
cre 4 or 5, broad on the back, the 
margins infolded for their whole 
length and completely enclosing 
the ray-achenes. Bracts of the re¬ 
ceptacle united into a 3 to 5-toothed 
cup surrounding the 1 to 4 disk- 
achenes. Flowers minute, yellow. 
Ray-achenes fertile, obcompressed, 
incurved. Pappus none. (Diminu¬ 
tive of Hemizonia, in allusion to the 
relationship and size of these 
plants.) 

1. H. minima Gray. Fig. 972. 
Stems 1 and erect to several, diver¬ 
gently and more or less dichoto¬ 
mously branched, 1 to d1/^ in. high, 
arising from a rosette of basal 
leaves; herbage villous-hirsute, the 
upper parts and the involucres 
stipitate-glandular; leaves sessile, 
2 to 7 lines long, the basal ones 
linear-spatulate, the cauline ones 
linear; involucres 1 to 1Mz lines 
high.—Montane slopes and ridges, 
3500 to 8000 ft.: mts. of coastal S. 
Cal.; Sierra Nevada from Tulare 

Co. to Shasta Co.; Humboldt Co. to Siskiyou Co. Apr.-July. (H. parvula 
Gray. H. durandi Gray.) 

97. LAGOPHYLLA Nutt. 

Villous or hirsute annuals with rigid and brittle stems. Leaves alternate 
or the lower opposite, mostly entire. Flowers pale yellow. Heads small, 
subtended by foliaceous bracts. Bracts of the involucre 5, thin-herbaceous, 
flat on the back, with margins at base infolded and completely enclosing an 

972. Hemizonella minima Gray; a, habit x 
%; b, head x 2 ; c, ray-fl. with involucral 

bract x 3 ; d, disk-fl. x 3. 
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obcompressecl acliene, with which it is deciduous. Receptacle small and flat, 
bearing about 5 perfect disk-flowers, these surrounded by a single row of dis¬ 
tinct chaffy bracts. Rays 5, cuneate, palmately 3-cleft. Achenes glabrous; 
ray-achenes obcompressed, obovate-oblong, smooth, nearly straight, point¬ 
less; disk-aclienes slender, sterile. Pappus none. Bracts and achenes all 
deciduous at maturity. (Greek lagos, a hare, and phullon, leaf, the upper 
leaves sometimes copiously villous on the margin.) 

Herbage canescent; rays % to 2 lines long, usually little exserted; lower leaves early 
deciduous.1. L. ramosissima. 

Herbage not canescent; rays fanshaped or nearly, 4 to 5 lines long, nearly as wide, usually 
much exserted; lower leaves less promptly deciduous. 

Stems racemosely or paniculately branched above; involucre and often the branchlets 
sprinkled with tack-shaped glands, its inner bracts greenish or stramineous; 
achenes carinate down the ventral face; cauline leaves linear. 

2. L. glandulosa. 
Stems more or less falsely dichotomously panimilate; herbage non-glandular, the inner 

bracts of the involucre dusky; achenes without nerve or keel on ventral 
face; cauline leaves spatulate.3. L. dichotoma. 

1. L. ramosissima Nutt. Stems 1 or several from the base, erect, simple 
below, commonly paniculately branched above, or essentially simple through¬ 
out, 1 to 1% ft. high; leaves (especially the upper) silky-hirsute, the short 
ones subtending the heads densely villous-ciliate; leaves oblanceolate or 
linear-lanceolate, often narrowed at base to a slender petiole, the whole 1 
to 2iu. long, often becoming concave or involute when dry; heads almost 
sessile, borne in small crowded clusters on the ends of the leafy branchlets 
or racemose along them; rays commonly barely exserted, pale yellow; fertile 
achenes carinately 1-nerved down the inner face.—Dry hills and plains, 100 
to 3200 ft.: common throughout cismontane Cal. except in the Redwood belt; 
Lassen Co. to Siskiyou Co.; e. to Nev., n. to Wash, and Ida. May-Aug. Yar. 
congesta Jepson. Stem robust, nearly simple with very short branches, or 
much branched, 1 to 3 ft. high; heads larger, in thick glomerules.—Dry hill 
slopes and valleys, 1000 to 2500 ft.: Mt. Hamilton; North Coast Ranges from 
Marin and w. Solano Cos. to Humboldt and Lake Cos.; Sierra Nevada foot¬ 
hills from Calaveras Co. to Eldorado Co. (L. congesta Greene.) 

2. L. glandulosa Gray. Stem erect, slender, with racemose branches or 
paniculately branched, 1 to 2*4 ft. high, villous or glabrate, the leaves 
cinereous-puberulent; leaves linear, entire, sessile, % to 1% in. long, the 
basal ones linear-oblanceolate, entire or obscurely serrulate, narrowed to a 
short or long petiole, the whole % to 3 in. long; involucres and occasionally 
the small upper leaves and the branchlets sprinkled with small tack-shaped 
glands, or sometimes these absent; bracts of the involucre and the outer 
supplementary bracts resembling the ordinary leaves, inconspicuously if at 
all ciliate; achenes nearly as in no. 3.—Dry hills, 500 to 1500 ft.: Sierra 
Nevada foothills from Mariposa Co. to Shasta Co. June-Aug. 

3. L. dichotoma Benth. Stem erect, 3 to 11 in. high, glabrous or nearly so, 
sparsely leafy, paniculately branched above (only obscurely dichotomous), 
the branchlets filiform and flexuous; leaves strigulose-pubescent; cauline 
leaves linear or linear-oblanceolate, entire, % to 2 in. long, sessile or nearly 
so, the basal ones oblong-oblanceolate, remotely serrate, 1 in. long, narrowed 
to petioles % as long; leaves of the branchlets short, hirsute-ciliate; in- 
volucral bracts broadish, not glandular or the glands sparse; rays 5, fan¬ 
shaped, 4 to 41/j lines long and nearly as wide; achenes obovate, much obcom¬ 
pressed, without nerve or keel on the ventral face.—Slopes of nits, bordering 
or near the Sacramento Valley, 1200 to 3000 ft.: Napa Range to w. Colusa 
and Glenn Cos.; Sierra Nevada foothills from Eldorado Co. to Butte Co. 
May-June. 

98. HOLOZONIA Greene 

Perennial herb with creeping rootstocks. Stems slender and branches 
almost filiform. Leaves opposite or the upper alternate. Heads solitary, on 
slender or filiform peduncles, without leafy bracts. Flowers white or rose- 
tinged; rays 5. Bracts of the involucre 5, completely enclosing and deciduous 
with the obcompressed ray-achenes. Bracts of the receptacle 9 to 12, con¬ 
nate into a cup surrounding the few to several disk-flowers. Ray-achenes 
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crowned with a small saucer-shaped cupule in place of pappus; disk-achenes 
with a pappus of 2 to 5 slender deciduous bristles. (Greek holos, whole, and 
zonia, zone, the bracts completely enclosing the ray-achenes.) 

1. H. filipes (H. & A.) Greene. Stem simple below, paniculately branched 
above, 1% to 2% ft. high, very leafy; herbage villous-pubescent, especially 
the leaves; leaves linear, or the lower ones linear-lanceolate, entire or 
sparsely denticulate, sessile, 1 to 3 in. long, those of the filiform branchlets 
oblong to linear, 1 to 2 lines long, furnished with marginal short-stipitate 
glands; involucres loosely villous, their bracts little longer than the achene; 
bracts of receptacle chaffy, united half-way.—Dry hills, 300 to 1200 ft.: 
North Coast Ranges from Mt. Tamalpais to the Napa Range; Sierra Nevada 
foothills from Eldorado Co. to Mariposa Co. July-Aug. 

99. ACHYRACHAENA Schauer 

Soft-pubescent annual with narrow leaves, the lower opposite. Involucre 
oblong-campanulate, its bracts lance¬ 
olate, herbaceous, each enfolding a 
ray-achene. Bracts of the receptacle 
membranous, in a single outer series. 
Receptacle low-convex, naked. Flow¬ 
ers reddish brown. Ray-flowers 5 to 8, 
little exceeding the disk, their ligules 
short and broad, palmately 3-cleft. 
Achenes linear-clavate, all the ribs or 
the alternate ones scabrous. Disk- 
achenes with a pappus of about 10 
silvery scales, the outer as long as the 
achene, the inner nearly twice as 
long. (Greek acliuron, chaff, and Latin 
aeliaenium, an achene, on account of 
the very chaffy pappus borne on the 
fruit.) 

1. A. mollis Schauer. Blow-wives 

Pig. 973. Stem erect, simple or branch¬ 
ing, 9 to 18 in. high, pilose-pubescent; 
branches more or less peduncle-like, 
each 1-headed; leaves linear, entire or 
serrulate, 5 in. long or less; heads in 
flower % in. high, in fruit expanding 
and forming a globose cluster 1^4 in. 
broad; achenes black; paleae of the 
achenes also expanding or diverging 
rotately.—Adobe soil, plains, valleys 
and low hills, 20 to 2600 ft.: through¬ 
out cismontane Cal.; n. to southern 
Ore. Apr.-May. 

Tribe 8. Ambrosieae. Ragweed Tribe 

Coarse homely weeds or shrubs with small greenish or white heads. Leaves 
alternate or the lowest opposite in no. 102. Flowers unisexual, the staminate 
and the pistillate in separate heads (the staminate heads in a raceme or 
spike above the pistillate heads, which are few and axillary) or in the same 
head (heads solitary in the axils). Receptacle of the staminate or of the 
perfect heads with chaff-like bracts. Rays none. Corolla of pistillate flowers 
none or a mere rudiment. Anthers distinct or scarcely coherent, not caudate. 
Pappus none. Fruit commonly a bur. 

100. iVA L. 

Ours coarse perennial herbs. Leaves thickish, alternate (or the lower 
opposite), entire. Flowers greenish white, borne in small nodding spicate 
heads. Involucre hemispherical, its rounded bracts about 5. Receptacle with 
chaff-like linear or spatulate bracts. Marginal flowers of the head pistillate, 

973. Achyrachaena mollis Schauer; a, fl. 
stem x 1; b, fr. head x % ; c, achene 

and pappus x 1%. 
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1 to 5 in number, their corollas tubular or none. Disk-flowers perfect, sterile, 
with 5-lobed funnelform corolla and undivided style. Anthers almost dis¬ 
tinct. Achenes flattened, glabrous. Pappus none. (After Ajuga iva of the 
Mint Family, on account of the similar odor.) 

Bracts of the involucre united into a lobed cup.1. I. axillaris. 
Bracts of the involucre distinct.2. I. hayesiana. 

1. I. axillaris Pursh. Poverty Weed. Fig. 974. Stems many, erect 
decumbent or prostrate base, 6 to 10 
in. high; leaves narrowly obovate, 
varying to lanceolate or linear, entire, 
sessile; heads solitary in the axils, 
short-peduncled, surpassed by the 
leaves; bracts of the involucre united 
into a lobed or merely toothed cup.— 
Alkaline plains and borders of salt 
marshes: throughout Cal.; n. to B. C., 
e. to Neb. Aug.-Sept. It is called 
Death Weed in Siskiyou Co., on ac¬ 
count of persistently crowding out 
other plant life in cultivated fields. 
Var. pubescens Gray. Herbage loosely 
villous; involucre turbinate, almost 
entire.—Near San Francisco Bay. 

2. I. hayesiana Gray. Stems woody 
below, branched from the base, the 
ascending branches 2 to 3 ft. high; 
herbage strigose-puberulent; leaves 
spatulate-oblong to linear, very obtuse, 
entire, narrowed to the base, 1^4 to 2 
in. long, the upper ones lanceolate and 
only slightly surpassing the heads; in- 
volucral bracts distinct.—Brackish or 
alkaline soil: w. San Diego Co.; s. to 
L. Cal. 

from a 

974. Iva axillaris Pursh; a, fl. branclilet 
x x/z ; b, head x 2 ; c, pistillate fl. x 4; 

d, perfect fl. x 4. 

101. OXYTENIA Nutt. 

Shrubby erect perennial. Leaves 
alternate, 3 to 5-parted into filiform 
divisions, or the upper ones entire. Flowers unisexual, the heads borne in 
a panicle of spikes. Involucral bracts 5, rigidly acuminate at apex. Bracts 
of the receptacle slender, with dilated tips. Pistillate flowers about 5, desti¬ 
tute of corolla; staminate flowers 10 to 21. Achenes obovate, very villous with 
long soft hairs. Pappus none or a mere vestige. (Greek oxytenes, pointed, 
referring to the narrow rigid leaves.) 

1. O. acerosa Nutt. Stems half-woody, leafless and rush-like or sometimes 
densely leafy, 3 to 7 ft. high; leaves 1 Ik to 3 in. long; heads 2 lines high; 
involucral bracts roundish; bracts of receptacle incised at apex.—Alkaline 
plains, Death Valley region; e. to Ariz. and Utah. 

102. DXCORIA T. & G. 

Annual herbs, white-hirsute with appressed hairs. Leaves alternate or 
the lower opposite. Flowers unisexual, greenish yellow. Heads small, nod¬ 
ding, borne in slender nearly leafless spikes, the spikes commonly paniculate. 
Involucre of 4 or 5 oblong or obovate short bracts. Heads of 2 kinds, 
androgynous and staminate. Staminate heads consisting of staminate flow¬ 
ers only. Androgynous heads consisting of staminate flowers and pistillate 
flowers: inner flowers 4 to 13, staminate only; corollas funnelform, 5-lobed; 
filaments united to form a slender tube, the tube funnelform at apex and 
5-toothed, each tooth bearing an anther; anthers distinct or lightly coherent; 
ovary and style very rudimentary; subtending bracts slender or filiform; 
marginal flowers 2 (or 1), pistillate, without corolla and stamens, consisting 
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975. Dicoria canescens T. & G.; a, fl. 
branchlet x % ; b, staminate head x 2% ; 
c, androgynous head x 2 % ; d, staminate 

fl. x 3% ; e, pistillate fl. x 3%. 

many flowered; receptacle of at least 
the outer flowers with slender bracts; 
corollas funnelform, 5-lobed. Pistil¬ 
late heads in the axils of the upper 
leaves at the base of the staminate 
racemes:—involucres oblong or tur¬ 
binate, closed, containing but a 
single flower; corolla none; pappus 
none; fruit an achene-like bur which 
is beaked or pointed and is armed 
near the top with a single row of 
prickles. (Ancient Greek name.) 

Plants 2 to 6 ft. high; leaves pinnately in¬ 
cised.1. A. psilostachya. 

Plants % to 1% ft. high; leaves 2 to 3. 
times pinnatifid into short crowded 
oblong lobes.2. A. pumila. 

1. A. psilostachya DC. Western 

Eagweed. Fig. 976. Stem simple, 
erect, 1, 2 or more ft. high, from 
slender running rootstocks; herbage 
pubescent and somewhat strigose; 
leaves once or the lower twice pin¬ 
natifid; fruit an obovoid turgid bur, 
mostly solitary in the axils, bearing 
4 protuberances or sometimes un¬ 
armed.— Uncultivated lands in the 
valleys, 10 to 1500 ft.: throughout 
ciSmontane Cal.; e. to Ill., n. to Can. 
Sept.-Oct. 

of an ovary and deeply parted style, 
each subtended by a much enlarged 
thin-scarious roundish bract of the 
receptacle. Achene flattened or flat- 
tish, ridged on each side, margined 
with a deeply and coarsely pectinate 
border. Pappus of several very small 
scales. (Greek dis, twice, and koris, 
a bug, from the aspect of the two 
achenes.) 

1. D. canescens T. & G. Fig. 975. 
Bushy branching, 1 to 2y2 ft. high, or 
sometimes simple dwarfs only 4 in. 
high; leaves oblong-lanceolate to ovate, 
% to 1% in. long, on short petioles, 
the lower opposite, the upper alter¬ 
nate; heads 3 to 4 lines high, scarious 
bracts of the receptacle, subtending 
achenes, 3 to 4 lines long, 2 to 3 times 
as long as the involucre; central bract 
of the staminate cluster often elon¬ 
gated and greenish at tip.—Sandy 
washes or alkaline flats: Colorado and 
Mohave deserts; Inyo Co.; e. to Utah. 

103. AMBROSIA L. Eagweed 

Ours coarse homely but aromatic 
perennial herbs with alternate pin¬ 
natifid leaves. Flowers inconspicuous, 
greenish, unisexual. Staminate heads 
disposed in erect catkin-like racemes: 
-—involucres broadly hemispherical, 

976. Ambrosia psilostachya DC.; a, infl. x 
V2 ; b, stam. head x 3 ; c, bract x 3 ; d, stam. 

fl. x 6; e, pist. fl. x 3. 
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2. A. pumila Gray. Stems branching from the base, erect, 5 to 9 (or 15) 
in. high from slender running rootstocks; herbage whitish-pubescent with 
soft white hairs; leaves 1 to 5 in. long, 2 to 3 times pinnatifid into short 
lobes, also with similar reduced pinnae or lobes extending more or less down 
the petiole; lobes of the leaves oblong, crowded, 1 to 3 lines long; fruit 
obovoid, muticous, pubescent, 1 line long.—Vicinity of San Diego. 

104. FRANSERIA Cav. 

Perennial (or annual) herbs, or bushes. Leaves chiefly alternate. Flowers 
inconspicuous, greenish, unisexual, the staminate and pistillate in separate 
discoid heads. Staminate heads nodding in catkin-like spikes or racemes, 
the pistillate heads in the axils of the upper leaves at the base of the starni- 
nate inflorescence or rarely scattered throughout. Involucre of the staminate 
heads bowl-shaped or turbinate; corolla funnelform, 5-lobed. Involucre of 
the pistillate heads closed, 1 to 4-celled, 1 to 4-beaked or pointed, armed 
with several rows of spines and in fruit becoming a bur; corolla none or 
rudimentary. Bur hairy or glabrous but always more or less minutely glan¬ 
dular. (Ant. Franser, Spanish botanist.) 

Herbs; leaves pinnatifid or pinnately parted, or merely toothed in no. 4. 
Bur 1 to 1% lines long, its spines mostly hooked at tip.1. F. tenuifolia. 
Bur 3 to 4 lines long, its spines not hooked. 

Burs glabrous; staminate heads 1 to 2 lines broad; spines thin; inland species. . . 
2. F. acanthicarpa. 

Burs more or less hairy; staminate heads 2 x/2 to 3 V2 lines broad; spines thick; 
seashore species. 

Leaves twice or thrice pinnatifid or pinnately parted. . . .3. F. bipinnatifida. 
Leaves merely serrate or some (usually the lower) incised. 4. F. chamissonis. 

Low shrubs, or at least woody at base. 
Leaves petioled, the blades not spinose. 

Bur with straight spines. 
Leaves pinnately parted; spines of bur glabrous or minutely pubescent. 

5. F. dumosa. 
Leaves pinnatifid or with salient lanceolate teeth; spines of bur conspicu¬ 

ously and densely white-villous.6. F. eriocentra. 
Bur with uncinate spines woolly at base; leaves ovate, crenate or nearly entire. . . 

7. F. chenopodiifolia. 
Leaves sessile, the blades spinosely dentate.8. F. ilicifolia. 

1. F. tenuifolia Gray. Erect perennial herb 1 to 2 ft. high; herbage hispidu- 
lose; leaves bipinnately parted or dissected into narrowly oblong or linear 
lobes, the primary rachis with interposed small lobes, the terminal lobes, 
elongated; staminate heads borne in a panicle of spikes; pistillate involucres 
glomerate below, obovate with narrow base, iy± lines long, usually 2-flowered; 
bur about iy± lines long, minutely glandular-pubescent, its spines stout, in¬ 
curved and commonly hooked, a pit with a cartilaginous border above each.— 
Commonly dry plains, coastal S. Cal.; e. to Col., s. to Mex. 

2. F. acanthicarpa (Hook.) Cov. Annual; stems diffusely branching or 
sometimes rather strict, 1 to 2 ft. high; herbage scaberulose, sometimes 
canescent; leaves broadly ovate in outline, once or twice pinnatifid into 
rather broad and short often toothed lobes, 1% to 3% in. long, on petioles 
nearly as long; staminate racemes in panicles, pistillate involucres in the 
axils below, solitary or 2 or 3 together, 1-flowered, glabrous but minutely 
glandular; spines flat, thin, lanceolate-subulate, the tips straight or slightly 
curved but not uncinate.—Sandy plains and summer beds of winter flood 
streams from Monterey Co. to San Diego Co., thence n. through the Mohave 
Desert to Mono Co.; n. to Wash., e. to Col. 

3. F. bipinnatifida Nutt. Perennial herb; stems procumbent, herbaceous, 
2 or 3 ft. long, somewhat hirsute; leaves twice or thrice pinnately parted into 
oblong lobes, canescent or almost silky; spikes dense; bur narrowly ovate, its 
spines somewhat flattened or semiterete, some of them curved at the tip.— 
Common on sandy seabeaches along the coast from San Diego Co. to Del 
Norte Co.; n. to B. C., s. to L. Cal. Aug.-Oct. 

4. F. chamissonis Less. Fig. 977. Habit of no. 3; leaves narrowly ovate 
to oblong, sometimes broadly ovate or obovate, cuneate at base, serrate, or 
the lower laciniate or incised, silky, V-j to l1/* in. long; bur thicker, sparsely 
hirsute and minutely and often obscurely glandular, the spines distinctly 
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broader and channeled or somewhat 
trough-like above.—Seabeaches along 
the coast, less common than no. 3: 
Santa Cruz Co. to Humboldt Co.; n. 
to B. C. 

5. F. dumosa Gray. Burro-weed. 

Low rounded bush 10 to 20 in. high, 
with rigid brittle branches, the 
slender branchlets terminating in a 
spicate inflorescence and becoming 
in the second year naked, indurated 
and spine-like; stems whitened and 
the foliage grayish with a fine close 
pubescence; leaves small (6 to 8 lines 
long, rarely to 1% in. long), once, 
twice or thrice pinnately parted into 
a few very short very obtuse lobes; 
fertile involucres globular, mostly 
2-flowered, glabrous or pubescent, 
their spines long, sparingly villous, 
tapering from a broad flat base to a 
straight tip.—Exceedingly abundant 
on the Colorado and Mohave deserts; 
e. to Utah, s. to Mex. It is com¬ 
monly associated with Larrea. Also 
called Sand-bur. 

6. F. eriocentra Gray. Spreading 
bush 1 to 3 ft. high, with numerous 
slender but rigid white-barked 
branches; herbage whitened with a 

minute tomentum, the leaves soon glabrate and green above; leaves cuneate- 
oblong to lanceolate, saliently few-toothed or lobed to sparingly and irregu¬ 
larly sinuate-pinnatifid, nearly sessile by an attenuate base, 1 to iy2 (or 2) 
in. long; staminate involucre bowl-shaped, 2 to 2y2 lines high, deeply lobed, 
its lobes very acute; pistillate involucre one-flowered, the body and its 
straight rigid subulate spines villous, the long white hairs tufted at the 
ends of the spines; beak single, subulate, as long as the body.—Sandy deserts, 
e. Mohave Desert (New York Mts.); e. to southern Nev. and northern Ariz. 

977. Franseria chamissonis Less.; a, fl. 
branchlet x % ; b, staminate head x 2 ; 

c, staminate fl. x 3 ; d, fr. head x 2. 

7. F. chenopodiifolia Benth. Low (8 to 12 in. high), much branched, 
woody only at base; leaves broadly ovate, crenate, obtuse, cuneate to sub¬ 
truncate at base, white-tomentulose below, glabrate and greenish above, 
1 to 1% in. long, the petioles 3 to 6 lines long; pistillate involucre globose, 
2 or 3-flowered, woolly between the spines; spines lanceolate-subulate, hooked 
at the tip.—Sw. San Diego Co.; s. to L. Cal. 

8. F. ilicifolia Gray. Much-branched shrub about 3 ft. high, the branches 
hirsute or hispid, very leafy up to the inflorescence; leaves oblong or ovate, 
rigidly coriaceous, scabrous, reticulate-veiny below, coarsely and very un¬ 
equally spinose-dentate, 1 to 3 y2 in. long, sessile by a clasping auriculate 
base; involucres shortly peduncled; staminate involucres with lanceolate 
acerose lobes; pistillate involucres ovoid, glandular-pubescent, 6 to 7 lines 
broad including the very numerous slender uncinate prickles; beak stout, 2- 
toothed.—Desert mts., Colorado Desert; Santa Maria Mts.; Signal Mt.; s. 
to L. Cal. 

105. HYMENOCLEA T. & G. 

Shrubs with slender diffuse branches. Leaves alternate, filiform, entire or 
the lower parted into filiform lobes. Heads numerous, small, unisexual, the 
staminate and pistillate intermixed in profuse panicles or the latter in the 
lower axils. Staminate heads several-flowered; involucre bowl-shaped, 4 to 
6-lobed; corolla scarious, 4 or 5-lobed; bracts of the receptacle obovate 
or spatulate, or the innermost filiform, or none. Pistillate flowers solitary in 
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ovoid or fusiform involucres; in¬ 
volucres beaked at tip and winged 
on the sides with broad silvery- 
scarious scales; corolla none. (Greek, 
humen, membrane, and kleio, to 
enclose.) 

Pistillate involucre covered with spirally 
disposed scales.1. H. salsola. 

Pistillate involucre with only a single whorl 
of scales at the middle. 

2. H. monogyra. 

1. H. salsola T. & G. Fig. 978. 
Spreading bush ljg to 3 ft. high; 
leaves sparse, % or mostly % to 1% 
in. long, the canescent band beneath 
soon concealed by the revolute mar¬ 
gins; bracts of the staminate invol¬ 
ucre lightly ciliate-erose; scales of 
the pistillate involucre spirally ar¬ 
ranged from the base to near the 
middle, orbicular-reniform, that is, 
broader than long, 1 ^ to 2% lines 
long, the margins commonly erose, 
often with an apical mucro; panicles 
often very heavy with the shining 
fruit, weighting down the branches. 
—Common in sandy washes and 
stream beds and in alkaline soil, 
mostly in the deserts: Colorado and 
Mohave deserts to Inyo Co., extreme 
southern Sierra Nevada, upper San 
Joaquin Valley and adjacent inner South Coast Eange; e. to Nev. and Ariz., 
s. to L. Cal. 

2. H. monogyra T. & G. Branches commonly more strict and more leafy 
than in no. 1; scales of the pistillate involucre 7 to 9, in a single whorl around 
the middle of the involucre, obovate, that is, longer than broad, % to 1 line 
wide, the margin erose or with one apical tooth most prominent.—Desert 
washes: San Diego; e. to Tex., s. to L. Cal. 

106. XANTHIUM L. 

Coarse (by some called vile) annual weeds with widely branching and very 
stout stems. Leaves alternate, toothed or lobed, petioled. Heads unisexual, 
composed of greenish flowers. Staminate heads subglobose, in a terminal 
cluster:—involucre of several distinct narrow bracts in a single row; recep¬ 
tacle cylindrical; flowers many, separated by the bracts of the receptacle; 
corolla tubular. Pistillate heads axillary, situated below the staminate:— 
involucre closed, 2-celled (each cell containing one flower), forming in fruit 
an ovoid or oblong indurated bur covered all over with hooked prickles and 
1 or 2-beaked; corolla none; pappus none; style 2-cleft, its branches ex- 
serted through the beaks. (Greek xanthion, yellow, from its yielding a hair- 
dve of that color.) 

Leaves lanceolate; stems bearing spines by the sides of the leaves.1. X. spinosum. 
Leaves deltoid-ovate; stems not spiny. 

Burs oblong or elliptic in outline, x/2 to 1 in. long. 
Spines not crowded (the body of the bur visible between them) ; body and the 

lower part of spines covered with short glandular hairs. 2. X. canadense. 
Spines densely packed (concealing the body), nearly free from glands and hairs. 

3. X. calvum. 
Burs ovoid, 1 to 114 in. long; spines (on lower part) and body densely covered with 

whitish glandular hairs.4. X. campestre. 

1. X. spinosum L. Spiny Clotbur. Fig. 979. Stems puberulent, much 
branched; leaves lanceolate or ovate-lanceolate, acute or acuminate, 2 or 
3-lobed or -cut, or the upper entire, narrowed at base into a short petiole, 
green above, white-pubescent beneath, 2 to 5 in. long; by the sides of the 

978. Hymenoclea salsola T. & G.; a, fl. 
branchlet x ; b, staminate head x 3; 
c, staminate fl. x 3; d, pistillate fl. x IV2. 
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let x V2 ; b, bract of stam. head x 4; 
c, stam. fl. x 4. 

—Suisun Marshes. (Xanthium palust 

3. X. calvum M. & S. Burs 5 to 6 
densely packed with spines, rarely 
sparsely spinose; spines glabrous or 
nearly so.—Low ground, San Fran¬ 
cisco Bay region. 

4. X. campestre Greene. Burs 
ovoid in outline, 1 to 114 in- long, 
10 to 11 lines in diameter; spines 1% 
to 2 lines long, rather densely clothed 
with whitish glandular hairs in the 
lower part.—Butte Co. plains. 

Tribe 9. Helenieae. Sneezeweed 

Tribe 

Herbs or some Eriophyllums 
suffruticose. Leaves alternate or op¬ 
posite. Flowers commonly yellow. 
Bays present or none in some spe¬ 
cies. Anthers not caudate. Recep¬ 
tacle commonly naked. Bracts of the 
involucre in 1 or 2, sometimes in 3 
or 4 series. Pappus of paleae, awns 
or bristles, or often wanting. 

107. PERICOME Gray 

Perennial herb, with long-acumi¬ 
nate alternate leaves and yellow 
flowers. Heads small, corymbosely 
clustered in a loose panicle. Rays 
none. Bracts of the involucre numer¬ 
ous, narrow, in a single series and 

leaves are borne yellowish 3-pronged 
spines 1 in. long; corolla pubescent 
with short rusty hairs; bur narrowly 
oblong, C2 in. long, sparsely prickly; 
beaks inconspicuous, only one spinose. 
—Naturalized European weed, every¬ 
where a common summer tenant of 
barnyards and neglected fields. It is 
also called Spanish Thistle. 

2. X. canadense Mill. Cockle Bur. 

Fig. 980. Stems about 2 ft. high, not 
prickly; leaves deltoid-ovate or some¬ 
what cordate, irregularly serrate, or 
somewhat incised, often distinctly 3- 
lobed, rough, hispidulous and green 
both sides, 3 to 4 in. long, on petioles 
nearly as long; bur % to 1 in. long, 
thick, glandular-pubescent on the body 
and on the lower part of the crowded 
spines and bearing at apex a pair of 
strong beaks hooked or incurved at 
tip; spines about l1/^ to 2 lines long.— 
Naturalized weed, native of the e. 
U. S., exceedingly abundant in low or 
marshy lands, often covering hundreds 
of thousands of acres. Flowering in 
summer and fruiting in autumn. Var. 
palustre Jepson 11. comb. Spines 
sparser and shorter (about 1 line long), 
re Greene.) 

lines long, the body narrowly oblong, 

stam. head x 4; d, stam. fl. x 4; 
e, stamen-column x 4. 
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very lightly united by their edges into a cup. Achenes flattened, the fertile 
ones black and with a cord-like border, all strongly liirsute-ciliate around 
the margin. Pappus a crown of lacerate scales. (Greek peri, around, and 
come, a tuft of hairs around the margin of the achene.) 

1. P. caudata Gray. Stems slender, tall, widely branching, 4 to 5 ft. high, 
forming thick clusters, glabrous; leaves opposite, sometimes alternate, 
triangular, lanceolate, attenuate, saliently dentate just above the truncate 
base, green, membranous, microscopically and remotely hispidulose, 1% to 
2% in. long; heads 5 lines high; involucral bracts narrowly linear, densely 
tomentulose at tip inside; achenes 3 to 31/> lines long; pappus of 2 or 3 
broad lacerate hyaline paleae, ‘‘also sometimes a slender awn from one 
or both margins of the achene.”—Moist rocky slopes, 4000 to 6500 ft.: east 
slopes of the s. Sierra Nevada in Tulare Co.; Inyo Co.; e. to Col. and N. Mex. 

108. LASTHENIA Cass. 

Glabrous slightly succulent annuals. Leaves opposite, entire, sessile and 
more or less connate at base. Heads on slender peduncles. Flowers yellow; 
rays 5 to 15. Bracts of the involucre more or less united into a hemispherical 
or campanulate toothed cup. Receptacle conical or subulate, covered with 
projecting points which bear the linear or linear-oblong flattened achenes. 
Pappus of 5 to 10 paleae or none. (Named for a Greek girl who attended the 
lectures of Plato in the garb of a man.) 

Pappus none; rays conspicuous.1. L.glabrata. 
Pappus of 5 to 10 paleae, 2 or 3 awn-pointed; rays very inconspicuous. . .2. L. glaberrima. 

1. L. glabrata Lindl. Stem usually branching at or above the base, 11 to 
17 in. high; leaves linear and entire or sometimes the upper pair broadly 
lanceolate and toothed, conspicuously connate and sheath-like at base, 1 to 
1% in. long; peduncles long, erect; involucres broadly hemispherical; rays 
3 to 5 lines long.—Borders of salt marshes: Coast Ranges; Great Valley. 
Var. californica Jepson. Leaves less or scarcely at all connate; peduncles 
corymbose. — Plains and low hills, Sierra Nevada foothills. May. Var. 
coulteri Gray. Achenes smaller and narrower, with obtuse edges, sprinkled 
with minute rough or callous points.—Saline marshes: upper San Joaquin 
Valley; coastal S. Cal. 

2. L. glaberrima DC. Stem ascending, simple or sparingly branched, 5 to 15 
in. long; leaves linear, entire, 1 to 3 in. long; heads on short peduncles, nod¬ 
ding after anthesis and before maturity, about 3 lines broad, seemingly ray- 
less, the rays very small (% to % line) and inconspicuous; involucres with 
about 15 short teeth; corollas all shorter than their achenes; achenes with 
scattered short stiff hairs; pappus of 5 to 10 rigid paleae, erose or laciniate at 
apex or some of them subulate-pointed or sliort-awned.—Half-aquatic in 
winter pools or in wet fields, 10 to 5000 ft.: Coast Ranges from Humboldt 
Co. to Alameda Co.; Great Valley; n. to Ore. May-June. 

109. BAERIA F. & M. Gold Fields 

Low and mostly slender annuals (except no. 1). Herbage commonly pubes¬ 
cent but never hoary. Leaves opposite, linear to oblong, entire or laciniate- 
pinnatifid. Flowmrs yellow, the heads on slender peduncles. Rays 5 to 15, 
showy for the size of the heads, or sometimes fewer and very short. In¬ 
volucre campanulate or hemispherical, rarely cylindric, its bracts as many 
as the rays, ovate or oblong and becoming more or less carinate below the 
middle. Receptacle subulate-conical, or dome-shaped in no. 7. Achenes 
linear but somewhat broadened upward. Pappus of paleae or awns or both 
or none. (The Russian zoologist, Baer.) 

Perennial, with horizontal rootstock.1. B.macrantha. 
Annuals. 

Heads hemispherical to broadly campanulate. 
Lower leaves (and usually all) entire or sometimes hispidly ciliate towards the 

base, not laciniate-pinnatifid (except sometimes in no. 3); pappus of 1 
kind (awns or paleae tapering into awns) or pappus lacking. 

Rays exceeding the disk-flowers (except in depauperate forms of no. 4) ; 
bracts mostly more than 6. 

Leaves fleshy, obtuse, 1 to 4 lines broad 2. B. hirsutula. 



1112 COMPOSITAE 

Leaves thin, acute, XA to 1 (or l1/^) lines broad. 
Pappus of 4 or 5 ovate paleae tapering into slender awns or pappus 

lacking; plants mostly glabrous; bracts strongly keeled. . . 
3. B. platycarpha. 

Pappus of 2 to 4 awns slightly broadened at base or pappus none; 
plants pubescent; bracts not strongly keeled. 

4. B. chrysostoma. 
Rays not or rarely exceeding the disk-flowers; bracts 5 or 6 ; stems weak. . . 

5. B. debilis. 
Lower leaves (and sometimes the upper) laciniate-pinnatifid; pappus of 2 kinds 

(awns and paleae) or pappus lacking. 
Herbage somewhat glandular; receptacle foveolate, conical; leaves all lacini- 

ate; plants 4 to 12 in. high.6. B. aristata. 
Herbage not glandular; receptacle strongly muricate. 

Stems erect or at length spreading; rays elliptic or oblong, longer than 
the disk-flowers; plants 2to 10 in. high. 

Receptacle with broad base and rounded top, hairy; stems erect. . . 
7. B. fremontii. 

Receptacle conical, not hairy; stems erect or spreading. 
8. B. uliginosa. 

Stems weak, decumbent, succulent; rays oval, scarcely equaling the 
disk-flowers; insular and coast species.9. B. maritime/,. 

Heads cylindric; rays so inconspicuous as to seem lacking; bracts 3 or 4, oblong. 
10. B. microglossa. 

1. B. macrantha Gray. Stems simple or nearly so, 8 to 24 in. high, aris¬ 
ing from tuberous horizontal roots; leaves linear, entire, 1 to 4 (or 10) in. 
long, 1 to 3^ lines wide, obtuse, hispidly ciliate and saliently toothed 
towards the base; heads 9 to 12 lines broad, on peduncles 4 to 12 in. long; 
bracts about 12, hirsute-pubescent, ovate; rays 5 to 8 lines long; pappus of 
1 to 4 brown bristles slightly thickened at base, or pappus none; achenes 
liispidulose.-—Along the coast from Marin Co. to Mendocino Co. Yar. litto- 

ralis Jepson n. name. Stout, 4 to 7 in. high, hispid; leaves % to 1 in. long, 
3 to 5% lines broad; heads 1 to 1% in. broad; pappus none; achenes glabrous 
or papillate.—Seacoast: Dillons Beach, Marin Co. (Burrielia chrysostoma 
var. macrantha Gray.) Yar. pauciaristata Gray. Six in. high; rays 4 to 5 
lines long; pappus of 1 to 3 subulate awns, little shorter than achene.—Men¬ 
docino coast. 

2. B. hirsutula Greene. Fig. 981. Stem branching at base and diffusely 
spreading or erect and branching above, 2 to 7 in. high; herbage hirsute- 
pubescent; leaves rather succulent, linear to oblong or sometimes spatulate, 
obtuse, often with saliently projecting teeth, 1 to 3 in. long, 1 to 3 (or 4) 

lines wide, hirsute; heads 8 to 14 
lines broad; bracts about 12, obovoid, 
acutish, hirsute; rays oblong; pappus 
of 2 to 5 brownish awn-like bristles 
slightly thickened at base and as 
long or longer than achene, or pappus 
none; achenes hirsutulose, or gla¬ 
brous when pappus is lacking.—Hill¬ 
sides near the coast; San Luis 
Obispo; San Mateo Co.; San Fran¬ 
cisco; Pt. Keyes. (Lasthenia hirsu¬ 
tula Greene). The slender forms 
seem to grade into B. chrysostoma 
var. gracilis Hall. 

3. B. platycarpha Gray. Stems 
wiry and purplish, several from the 
base and erect or diffusely branched, 
4 to 10 in. high; herbage essentially 
glabrous, sometimes scantily villous; 
leaves entire or laciniately cleft, 
linear, 3 to 8 (or 10) lines long; 
heads 4 to 9 lines wide; bracts 6 or 
7, oblong, 3-nerved at base, the mid¬ 
nerve carinately thickened; pappus- 
paleae 4 to 7, broadly ovate, bright 
white, lanceolate-attenuate into an 

981. Baeria hirsutula Greene; a, habit 
x x/z ; b, disk-fl. x 4. 
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awn, the whole as long or slightly longer than the achene, or pappus none.— 
Salt marsh and alkaline plains: Sacramento Valley; Sonoma Co.; San Joa¬ 
quin Valley; S. Cal. The smaller forms from S. Cal. grade into B. chrysos- 
toma var. gracilis Hall. (Burrielia platycarpha Gray. Baeria carnosa 
Greene.) 

4. B. chrysostoma F. & M. Gold Fields. Stems slender, mostly erect, 
simple or freely branching, 5 to 9 in. high (or iy2 to 3 in. high in depauperate 
forms); herbage villous-pubescent to hirsutulous; leaves linear, entire, 3 to 
18 lines long, % to 1 line wide; heads 2y2 to 4 lines high; rays and bracts 
of the broad involucre 7 to 15, or in depauperate plants fewer; rays 3 to 4 
lines long; achenes linear-clavate, smooth (seldom pubescent) and shining, 
or papillate; pappus typically none.—Lower foothills, valleys and plains, 
100 to 2500 ft.: throughout cismontane Cal.; n. to southern Ore. It is every¬ 
where abundant, often coloring leagues and leagues of interior hills. Var. 
gracilis Hall. Habit of the species; pappus of 1 to 4 awns from small ovate 
or lanceolate paleae.—Open hills, 500 to 4000 ft.: Humboldt Co. and Nevada 
Co. to coastal S. Cal. (B. gracilis Gray. Burrielia gracilis DC.) 

5. B. debilis Greene. Stems few or several from the base, ascending, 2 to 
10 in. long; herbage thinly pilose; leaves linear, entire or saliently few- 
lobed, % to 2y2 in. long; involucres 2 to 3 lines high; rays hardly over 1 
line long; anther-tips ovate-lanceolate; pappus of 3 or 4 firm ovate-lance¬ 
olate and awned paleae, or in some heads none, then the achene with nar¬ 
rower apex.—Upper San Joaquin Valley from Fresno Co. to Kern Co. and 
the bordering Sierra Nevada foothills. Apr. 

6. B. aristata (Nutt.) Cov. Stems slender, simple or freely branching, 
4 to 12 in. high; herbage minutely glandular-pubescent; leaves laciniately 
pinnatifid into linear divisions; heads 3 to 7 lines broad; rays about 12 
(or 6 to 8 in smaller forms), 2 to 4 lines long; pappus of (6 or) 8 to 12 
lanceolate paleae, mostly tapering into 
awns, or pappus lacking.—San Diego to 
San Bernardino and Los Angeles Cos. 
Mar.-Apr. (B. affinis Gray. Ptilomeris 
aristata Nutt.) 

7. B. fremontii (Torr.) Gray. Stems 
erect, slender, one or several from the 
base, 5 to 10 in. high; herbage nearly 
glabrous below, rather finely pubescent 
on the peduncles and involucres, or the 
involucres subcanescent; leaves 6 to 12 
lines long, narrowly linear and entire 
or more commonly pinnately parted into 
linear lobes; involucres broad, their 
bracts 10 to 12, broadly ovate; receptacle 
broad, hairy; ray-flowers as many or 
fewer, with oval rays shorter than the 
width of the disk; pappus of about 4 
slender awns and as many or more numer¬ 
ous very small paleae, or pappus seldom 
none.—Plains: Sacramento Valley; San 
Joaquin Co.; Contra Costa Co. Mar.-Apr. 
(Dichaeta fremontii Torr.) 

8. B. uliginosa (Nutt.) Gray. Stems 
stout and somewhat succulent, lax and at 
length diffusely branched, 2y2 to 5 in. 
long; herbage villous-tomentose (when 
young) to glabrate; leaves linear-lance¬ 
olate, y2 to 1 y> in. long, laciniate-pin- 
natifid into few broad lobes, or the upper 
entire; bracts and rays 10 to 13; awns _ ^ ^ 
2 to 4 (commonly 3 or 4), with short a> fl branchiet x 1; b, lower leaf x 1; 
intervening paleae, or pappus none.— c, disk-flower x 4. 
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Low grounds, San Francisco to Santa Barbara. Apr.-June. (Dichaeta 
uliginosa Nutt.) Often similar in appearance to no. 9. Passes into var. 
tenella Gray. Fig. 982. Stems few, simple, commonly erect, 5 to 12 in. 
high, or lower and branched; awns 2, sometimes 1.—Tulare, Contra Costa 
and Mariposa Cos. (B. tenella Greene. Dichaeta tenella Nutt.) 

9. B. maritima Gray. Stems stout, sometimes 3 lines broad, succulent, 
spreading and diffusely branching, 3% to 10 (or 24) in. long; herbage 
villous to glabrate; leaves oblong-linear to oblong, sparingly broadly toothed 
or entire, % to 1% (or 3) in. long, 2 to 4 (or 9) lines wide; rays 6 or 8, 
short and broad; pappus of 3 to 5 slender awns, with intervening laciniate 
paleae; achenes appressed-pubescent.—Coastal from Monterey Co. to Hum¬ 
boldt Co.; n. to Vancouver Isl. 

10. B. microglossa Greene. Stem very slender, 2 to 6 in. high; leaves 
linear, entire, 3 to 12 lines long, ^ to % line wide; heads about 7 to 9- 
flowered; involucres very narrowly cylindrical; rays very short (*4 line 
long) and inconspicuous, thus apparently rayless; bracts of the involucre 
3 or 4, narrowly oblong; achenes narrowly linear-clavate, thinly liirsutulose; 
pappus-paleae 2 to 4, subulate below, attenuate into a bristle.—Valley floors 
and low hills: foothills on w. side Sacramento Valley; South Coast Ranges; 
coastal S. Cal. (Burrielia microglossa Gray.) 

110. MONOLOPIA DC. 

White-woolly annuals. Leaves alternate, sessile, entire, low-denticulate or 
lobed. Heads large, peduncled. Flowers golden yellow. Involucre hemis¬ 
pherical, its bracts united into a cup with broad or triangular teeth, or dis¬ 

tinct to the base. Receptacle conical. 
Rays broad, 2 to 4-toothed, bearing at 
base and opposite the ligule an ob¬ 
long or roundish denticulate appendage. 
Achenes angular, black. Pappus none. 
(Greek mono, single, and lopos, husk, 
on account of the bracts of the in¬ 
volucre.) 

Rays 3 or 4-toothed at apex and bearing at base 
on the opposite side of the style a 
roundish denticulate appendage; 
heads on erect peduncles; leaves en¬ 
tire or nearly so, sessile or partly 
clasping by a broadish base; back of 
corolla-lobes with a fringe of bristles 
or of very short hairs; corolla-tube 
and lower part of throat with scat¬ 
tered short gland-tipped hairs out¬ 
side. 

Bracts united into a toothed cup. 
1. M. major. 

Bracts distinct to the base. .2. M. gracilens. 
Rays barely 2 or 3-toothed at apex, destitute of 

basal appendage; heads, at least in 
age, on more or less curved pedun¬ 
cles; leaves pinnately lobed (or the 
upper entire), narrowed at base; in- 
volucral bracts separate to the mid¬ 
dle ; back of corolla-lobes glabrous; 
lower part of corolla-throat shaggy- 
villous outside.3. M. bahiaefolia. 

1. M. major DC. Fig. 983. Stem 
stoutish, simple or branching, 8 to 20 in. 
high; tomentum floccose and tardily 
deciduous; leaves mostly oblong-lance¬ 
olate, low-denticulate or commonly 

entire, y2 to 4 in. long; bracts of the involucre united into a broadly cam- 
panulate cup (6 to 7 lines broad) with triangular teeth; rays 8 (or 9), 3 or 6 
to 10 lines long.—Grassy hills or valleys in adobe soils, 25 to 1500 ft.: 
Great Valley and South Coast Ranges to San Diego Co. May. 

983. Monolopia major DC.; a, fl. branch- 
let x Vz ; b, head x 1; c, disk-fl. x 3. 



SUNFLOWER FAMILY 1115 

2. M. gracilens Gray. Stem slender, paniculately branched above or from 
near the base, % to 2 ft. high; leaves narrowly oblong to linear-lanceolate, 
low-denticulate or entire, 1% to 3% in. long; involucre 3 to 6 lines broad, 
its bracts distinct to the base; rays 2 to 6 lines long; achenes % to 1 line 
long.—Hill slopes, 100 to 1500 ft.: Santa Cruz Mts. to Santa Barbara Co.; 
e. to inner South Coast Bange in Fresno Co. June. 

3. M. bahiaefdlia Benth. Stem simple, erect or ascending, 2 to 4% in. 
high, terminated by a solitary peduncled head, or rarely branched above and 
bearing 2 or 3 heads; herbage white-tomentose, becoming flocculent; leaves 
spatulate to oblanceolate or linear, entire, toothed, pinnately cleft or parted, 
3 to 9 lines long, 2 to 3 lines broad; bracts of the involucre distinct to about 
the middle.—Hill slopes, Sierra Nevada foothills and bordering plains: Yuba 
Co.; Auburn; Snelling. 

111. ERIOPHYLLUM Lag. 

Annual or perennial herbs or woody-based plants. Herbage white-woolly, 
the tomentum often deciduous or floccose. Leaves alternate, divided or in¬ 
cised, or sometimes entire. Involucre oblong to hemispherical, its bracts dis¬ 
tinctly rigid and permanently erect. Beceptacle flat or convex, naked (except 
in no. 8). Buys 4 to 13 or 15, broad (sometimes wanting). Tube of disk-corolla 
commonly glandular and hairy. Achenes linear or cuneate-linear. Pappus of 
firm paleae or none. (Greek erion, wool, and phullon, leaf, the herbage woolly.) 

A. Heads 2 to 8 lines broad, in rather dense terminal clusters or corymbs, sessile or on 
peduncles xh to 6 lines long. 

Perennials (or biennials), somewhat woody at base, % to 3^ ft. tall, erect or at base 
decumbent; heads peduncled. 

Leaves pinnately divided, clothed on both sides with persistent white tomentum, the 
lower 3 to 5 (or 7) in. long; cymes broad, heavily clustered; insular species. 

1. E. nevinii. 
Leaves entire to pinnately parted, usually glabrous or glabrate on the upper surface, 

V2 to 2 in. long; cymes fewer-flowered; rays 1 to 2 lines long; mainland 
species. 

Stems (lx/4 or) 2 to B1^ ft. high; involucres 2 y2 to 3 lines high; rays 6 to 8. . . . 
2. E. staechadifolium. 

Stems % to 2 ft. high; involucres IV2 to 2 lines high.3. E. confertiflorum. 
Annuals, low (V2 to 5 in. high) and spreading; leaves lobed at the apex; receptacle flat or 

nearly so; heads sessile or nearly so. 
Rays present .4. E. multicaule. 
Rays none ; caespitose plants. 

Involucral bracts about 8; pappus-paleae 4 or 5.5. E. pringlei. 
Involucral bracts 3; pappus-paleae 11 to 13.6. E. mohavense. 

B. Heads not clustered, solitary or loosely corymbose, their peduncles x/z (sometimes less in 
no. 7) to about 8 in. long. 

Annuals; heads 5 to 15 lines broad. 
Leaves entire to merely toothed. 

Pappus-paleae equal in length or subequal, or wanting; peduncles not swollen 
toward the summit. 

Stems compact, densely woolly; peduncles 3 to 9 lines long; anther-tips 
linear-subulate .. 7. E. wallacei. 

Stems erect or spreading, less woolly; peduncles % to 4 in. long; anther-tips 
obtuse or acute....8. E. ambiguum. 

Pappus-paleae very unequal in length; stems rigid, ascending; peduncles swollen 
towards the summit.9. E.congdonii. 

Leaves mostly pinnately parted; pappus none.10. E. heermannii. 
Perennials (or biennials) ; heads V2 to IV2 in. broad, long-peduncled. 

Heads mostly loosely corymbose.H- E. jepsonii. 
Heads mostly solitary. . 

Montane or inland species; leaves entire, toothed or pinnately parted or cleft into 
narrow lobes, the lobes mostly % to 1 line wide; herbage white-woolly, 
sometimes more or less glabrate, the upper surface of the leaves often 
green; vars. of.42- E.lanatum. 

Sea bluffs and beaches; herbage white-tomentose, the upper surface of the leaves 
green and glabrate .48. E. caespitosum. 

1. E. nevinii Gray. Stems ascending, 1 to 3 ft. high, woody below; leaves 
white-tomentose, mostly basal or on lower part of stem, the stems glabrate; 
leaves ovate in outline, 3 to 5 (or 7) in. long, once or twice pinnately parted 
into numerous lobes, the lobes oblong, obtuse, 3 to 9 lines long; heads 
numerous, 3 to 4 lines high, densely crowded in broad flattish compound 
cymes, their peduncles naked or nearly so; bracts oblong, obtuse, rather 
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loose; rays 7 to 10, yellow, little longer 
than the bracts; pappus of 4 to 6 erose 
paleae, often unequal, the longer ones 
lanceolate and acute.—Santa Barbara 
Isis. May-Aug. 

2. E. staechadifolium Lag. Lizard 

Tail. Diffuse bush l1^ to 3 ft. high; 
leaves 1 to 1% in. long, linear, narrowed 
toward the base, entire, or rarely with 
1 or few teeth, the margins revolute 
and the under surface white with a 
dense felt-like tomentum; upper sur¬ 
face of leaves green and the tomentum 
of the stems eventually deciduous; 
heads disposed in close compact 
corymbs; involucres broadly oblong or 
somewhat turbinate, 2% to 3 lines high, 
their bracts linear; rays 6 to 8, 1 to 2 
lines long; pappus-paleae 7 to 9, un¬ 
equal. — Seabeaches: Monterey; Santa 
Cruz. Yar. artemisiaefoliitm (Less.) 
Mcbr. Leaves ovate to roundish-ovate 
in outline, % to 1% in. long, pinnately 
parted into 5 to 7 lobes, the lobes a 
little remote and entire or again pin¬ 
nately parted or toothed; petioles broad 
or ligulate, 2 to 7 lines long.—Rocky 
bluffs and beaches along the seacoast, 10 
to 100 ft.: Del Norte Co. and Cape Men¬ 

docino to Santa Barbara; Santa Barbara Isis. May. (Bahia artemisiaefolia Less.) 

984. Eriophyllum confertiflorum G-ray; 
habit x x/2 ; b, disk-fl. x 3 ; c, ray-fl. x 3. 

a, 

3. E. confertiflorum Gray. Dig. 984. Plants % to 2 ft. high, the stems 
several to many from the root-crown, soon parted into erect or ascending 
mostly simple branches, the branches very leafy below, ending above in 
a compact or even head-like cyme; herbage closely tomentose, the tomentum 
at length deciduous; leaves 2 to 4 (or 12) lines long, ternately or pinnately 
parted into 3 to 7 narrowly linear divisions; petioles broad, % to as long; 
heads many in compact terminal clusters; involucres obovoid-oblong, iy2 
to 2 lines high, the bracts about 5, ovate; rays 4 or 5, sometimes wanting, 
iy2 to 2 lines long; paleae 8 (or 9), nearly equal, about % as long as the 
achene.—Ridges and dry slopes in the hills and mts., 25 to 7500 ft.: coastal 
S. Cal.; Sierra Nevada; Coast Ranges. June-July. (Yar. trifidum Gray. Yar. 
latum Hall.) Yar. tanacetiflOriim Jepson n. comb. Plants coarse, 21/4: ft. 
high; leaves % to 1% in. long; cymes fewer (3 to 6)-headed.—Mariposa 
Co. (E. tanacetiflorum Greene.) Var. laxiflOrum Gray. Inflorescence more 
lax, the heads umbellate or umbellately corymbose.—Mts. of S. Cal.; n. to 
Santa Lucia Mts. Yar. discoIdeum Greene. Plants condensed; heads broader, 
rayless.—Montane, 2000 to 7000 ft.: Sonoma Co. to San Gabriel Mts. 

4. E. multicaule Gray. Stem branching mostly at the base, the branches 
usually many, erect or diffuse or sometimes forming loose mats, % to 5 in. 
long; upper part of plants white-woolly, sparsely woolly below; leaves 
cuneate, trifid or 5-toothed at apex, 2 to 4*4 lines long; heads 1 to 2 lines 
high, leafy-bracteate, clustered at the ends of the branches; receptacle nearly 
flat; rays 3 to 7, yellow, 1 line long; achenes with scanty appressed hairs or 
subglabrate; pappus-paleae 10 to 15, narrow, awned, somewhat fimbriate, 
or lacking.—Sandy flats or mesas 10 to 1500 ft.: coastal S. Cal.; n. to the 
upper Salinas Yalley and San Carlos Range; e. to Ariz. Apr.-June. 

5. E. pringlei Gray. Stems many from the base, forming dense tufts 1 to 
2% in. high; herbage densely white-woolly, or the stems glabrate in age; 
leaves 3-lobed at apex, narrowed to a slender base, 2 to 5 lines long; heads 
2 to 2% lines high, numerous, in close clusters at the ends of the branches; 
involucres narrow-campanulate, densely white-woolly; rays none; pappus- 
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paleae 4 or 5, broadly oblong to broadly lanceolate, silvery-scarious, erose or 
laciniate at apex.—Desert flats or arid slopes in mountain ranges near or 
bordering the Mohave Desert, 3400 to 6000 ft.: Hesperia; Swarthout Canon; 
Little Rock Creek; Elizabeth Lake; Mt. Pinos; Greenhorn Range; Inyo Co.; 
e. to Ariz. May-June. 

6. E. mohavense Jepson n. comb. Caespitose plant, the stems, leaves and 
heads forming a dense rounded tuft % in. high; leaves cuneate-obovate, 
coarsely 3-toothed at apex; heads 3 or 4-flowered, 1% lines high, borne on 
slender peduncles; involucres cylindric, their bracts 3 or 4, linear, obtuse; 
pappus-paleae 11 to 13, linear to obovate, mostly obtuse.—Sandy gullies, 
Barstow, Mohave Desert. May. (Eremonanus mohavensis Jtn.) 

7. E. wallacei Gray. Fig. 985. Densely woolly compact plant with several 
to many ascending stems, 1 to 4 in. high; leaves spatulate to obovate, 
obtuse, mostly entire, 2x/2 to 6 lines 
long; heads showy, on peduncles 3 to 9 
lines long; involucres IV2 to 2 lines 
high, their bracts overlapping, dis¬ 
tinct; rays 6 to 10, oblong, yellow, 2 
lines long; achenes very black, the 
pappus clear bright white; pappus- 
paleae 6 to 8, broad, short, obtuse, 
erose, % to % as long as the corolla.— 
Sandy flats or mesas, 1200 to 3200 ft.: 
coastal S. Cal.; Colorado and Mohave 
deserts; Inyo Co.; e. to Ariz. and Utah. 
Mar.-May. Var. rubellum Gray. Rays 
white or pale purple or rose-color 
and white.—Sw. side Colorado Desert: 
San Felipe; Yallecito. (Bahia rubella 
Gray.) 

8. E. ambigiram Gray. Stem 
branched at and above the base, the 
branches slender, erect, ascending or 
diffuse, 3 to 12 in. high; herbage with 
rather thin tomentum, tardily decid¬ 
uous above; leaves narrowly oblan- 
ceolate or spatulate to linear, entire 
or few-toothed, y2 to 1% in. long; 
heads 5 to 7 lines broad, solitary at 
the ends of the branches, usually long- 
peduncled; involucres 2 to 3 lines 
high, the rigid carinate bracts about 8, 
distinct to the base or lightly united for about % the way from the base; 
receptacle acutely conical, chaffy to scrobiculate; rays about 8 (5 to 9), 
yellow, 2 to 4y2 lines long; achenes appressed-pubescent; pappus-paleae 
quadratish, fimbriate, or none. — Montane, 4000 to 5700 ft.: Greenhorn 
Range; Inyo Co. May-June. (E. paleaceum Bdg.) 

9. E. congdonii Bdg. Stem freely branched from near the base, erect or 
ascending, 9 to 15 in. high; herbage loosely tomentose or floccose, or the stems 
more or less glabrate; leaves oblaneeolate or spatulate, entire or the lower 
somewhat toothed, 5 to 10 lines long; heads solitary at the ends of the 
branches, long-peduncled; involucre campanulate to sub-cylindric, 3 lines 
high; rays 2 lines long; corolla-tube of disk-flowers slightly or not at all 
glandular; achenes hirsutulose; pappus of 4 erose paleae alternating with 4 
longer lanceolate ones.—Mariposa Co.: Merced Canon; mts. near Hennesy. 

10. E. heermannii (Dur.) Greene. Stem branching at and above the base 
or sometimes simple, 3 to 7 in. high; leaves pinnately parted, 5 to 7 lines 
long, the lobes mostly toothed or again lobed or divided; petioles nearly as 
long or a little longer; heads 5 to 15 lines broad, solitary on peduncles termi¬ 
nating the branches, the peduncles often curved or recurved in fruit; in¬ 
volucres iy2 to 3y2 lines high, their bracts about 8, distinct nearly to the 

985. Eriophyllum wallacei Gray; a, habit 
x V2 ; b, ray-fl. x 5 ; c, disk-fl. x 5; 

d, anther-column x 11. 
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base; receptacle conical; rays yellow, conspicuous; disk-corollas glandular- 
pubescent on tube; aelienes clavate, slightly pubescent; pappus none.—Foot¬ 
hills, 500 to 1500 ft.: Sierra Nevada foothills from Eldorado Co. to Tulare 
Co.; Tehacliapi Mts. Apr.-June. 

11. E. jepsonii Greene. Similar to no. 10; plants bushy, 1% to 21/* ft. 
high; stems woody below, white with tomentum, the leaves soon green or 
greenish; leaves pinnately divided into 5 to 7 long narrowly linear lobes; 
heads peduncled in a loose corymb; involucres broadly campanulate-liemis- 
pherical, 2% to 3 lines high, 8 to 12 lines broad, the bracts 6 to 8, ovate; 
rays elliptical or oblong, 4 lines long; aelienes liispidulous; pappus-paleae 
in 2 unequal series, those of the inner set exceeding the outer.—Mt. Hamilton 
Range; Mt. Diablo. May. 

12. E. lanatum (Pursli) Forbes var. integrifolium (Hook.) Smiley. Loose 
plants 5 to 11 in. high, the stems many from the branching root-crown; 
herbage wdiite-woolly or partly glabrate; leaves obovate to linear, entire, 
toothed or lobed, drawn down to a narrow base, % to iy± in. long; heads 
6 to 10 lines broad, solitary on long naked peduncles; involucres broadly 
campanulate, 4 lines high; corolla-tube glandular; achenes pubescent, at least 
towards apex; pappus-paleae 6 to 8, subequal, lacerate, equaling or nearly 
equaling corolla-tube.—Montane, 4000 to 7000 ft.: Sierra Nevada from Tulare 
Co. to Lassen Co.; Lake Co. to Salmon Mts. July. (Bahia integrifolia DC.) 
All the varieties intergrade freely and intermediate states are abundant. 
Var. cuneatum Jepson n. comb. Similar to var. integrifolium; basal leaves 
spatulate-obovate or roundish-obovate, 3 (or 5)-toothed at apex, drawn down 
to a cuneate base or winged petiole, 3 to 9 lines long, much shorter than the 
cauline leaves, these oblanceolate or linear, entire or coarsely few-toothed; 
achenes glabrous, striate, sometimes papillate, sometimes pubescent; pappus 
rather short.—Montane, 4000 to 6000 ft.: Placer Co. to Lassen Co. (Bahia 
cuneata Kell.) Var. croceum Jepson n. comb. Stems few or several from 
the base, 6 to 9 in. high, the heads 1 or 2 (or 3) and rather long-peduncled; 
leaves oblong-obovate to obovate, serrate or coarsely crenate on upper half, 
or entire, cuneate and entire below, thin, glabrate and green above, white- 
arachnoid beneath, 3 to 9 lines wide, % to 1% in- long; heads 1 to lVt in. 
wide; corolla-tube very glandular, granuliferous; achenes striate, minutely 
papillate, glabrous; pappus a minute ring of paleae or obsolete.—Open woods 
in the mts., 3500 to 5500 ft.: Sierra Nevada from Butte Co. to Tulare Co. 
June. (Eriopliyllum croceum Greene.) Var. obovatum Hall. Stems several 
to many from a decumbent base, usually simple, 9 to 12 in. high; herbage 
clothed Avith a dense woolly persistent tomentum; leaves ovate, obovate 
or oblong-obovate to oblanceolate or lanceolate, entire or nearly so, % to 1 
in. long; heads solitary, 7 to 14 lines broad, on long mostly naked peduncles; 
involucres hemispheric, 4 to 5 lines high; rays about 11 to 13, deep yellow, 
4 to 5 lines long; disk-corollas with glandular-puberulent tube; achenes 
glabrous or nearly so, striate, the paleae erose, obtuse.—San Bernardino Mts., 
4000 to 7000 ft. June-July. (E. obovatum Greene. E. braehylepis Rydb.) 
Var. lanceolatum Jepson n. comb. Stems % to 1% ft. high; herbage loosely 
but abundantly white- or yellowisli-tomentose; leaves obovate to oblong, 
serrate at apex or above the middle, 1 to 1^4 in. long; naked peduncles 1 to 6 
in. long, a little enlarged upward; heads 1 to P/2 in. broad; rays about 13; 
achenes slightly hispidulose, slightly glandular.—Humboldt Co. to Siskiyou 
Co., 500 to 4000 ft.; n. to Ore. June-July. (E. lanceolatum Howell.) Var. 
grandiflorum Jepson. Stems several from the root-crown, simple or branched, 
erect, 12 to 17 in. high; under surface of leaves white-woolly, the upper 
surface green or greenish, the stems tending to become glabrate; leaves 
linear, entire or saliently toothed, pinnately and remotely few-lobed, 1 to 2 
in. long; naked peduncles mostly very long (3 to 11 in. long); heads mostly 
1 to iy-2 in. broad.—Foothills, 200 to 4000 ft.: Sierra Nevada from Calaveras 
Co. to Butte and Plumas Cos.; w. Solano Co. to Humboldt and Siskiyou Cos. 
May-June. (E. caespitosum var. grandiflorum Gray.) Var. ACHiLLAfeoiDEF 

Jepson n. comb. Stems several to many from the shortly branched root- 
crown, erect or ascending, simple or branched, % to 234 ft. high; herbage 
thinly tomentose or glabrate, the upper surface of the leaves green or only 
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subglabrate, the lower surface persistently white-tomentose; leaves 6 to 10 
lines long, once or commonly twice ternately divided into narrow lobes, the 
lobes % to % line wide, entire or toothed; petioles winged, 2 to 7 lines long; 
naked peduncles 1% to 4 in. long; heads % to 1% in. broad.—Dry hills, 500 
to 5000 ft.: Napa Co. to Siskiyou Co., thence se. to Eldorado Co. May-June. 
(Bahia achillaeoides DC. E. idoneum Jepson.) Var. arachnoideum Jepson 
n. comb. Similar to var. achillaeoides; leaves 1 to 3 in. long, not so deeply 
parted, pinnately and usually irregularly incised, green and glabrate above, 
thinly tomentulose below or subglabrate.—Hill slopes, 50 to 1500 ft.: Marin 
Co. to Humboldt Co. (Bahia araclinoidea Eisch. & Ave.-Lall.) Var, 
monoense Jepson n. comb. Stems many, simple, erect or ascending from the 
depressed woody branches of the root-crown, 3 to 7 in. high, mostly leafy on 
lower part and at base; herbage persistently white-woolly; leaves linear- 
spatulate to spatulate-obovate or roundish-obovate with narrow base, entire 
or toothed at apex, 3 to 9 lines long; heads 8 to 11 lines broad; involucres 
4 to 5 lines high; achenes striate.—High montane, 6000 to 11,000 ft.: Sierra 
Nevada from Fresno and Mono Cos. to Plumas Co. (E. monoense Bydb.) 

13. E. caespitdsum Dougl. Stems several from the woody root-crown, 
branching, somewhat woody below, % to 1*4 ft. high; herbage white-tomen- 
tose, the upper surface of the leaves green and glabrate; leaves somewhat 
rhombic, 4 to 9 lines long, deeply 3 to 5-lobed, the lobes dentate or entire, 
with revolute margins; petioles % to 3 lines long, broadly winged; heads 
1 to l1/! in. broad; naked peduncles 1 to 2 in. long; involucres campanulate, 
3 to 4 lines high; rays rather broad, 4 to 5 lines long; disk-corollas with 
densely glandular-hispid tube; achenes glabrous; pappus-paleae very small 
or lacking.—Bluffs or slopes along the sea, 10 to 500 ft.: Mendocino Co. to 
Marin Co. May-Sept. (E. brownii Eastw.) It intergrades to E. lanatum var. 
arachnoideum and var. achillaeoides. 

112. SYNTRICHOPAPPUS Gray 

Low white-woolly annuals. Leaves entire or 3-lobed at the apex, mostly 
alternate. Heads small, radiate. Bay-flowers yellow or rose-purple; disk- 
flowers yellow. Involucre narrow, its 
ing the ray-achenes. Beceptacle flat. 
Achenes linear-turbinate, pubescent. 
Pappus of numerous bristles united 
at base, or none. (Greek syn, to¬ 
gether or united, thrix, hair, and 
pappos, pappus.) 

Leaves alternate; rays yellow; pappus of 
numerous awns. . .1. S. fremontii. 

Leaves chiefly opposite; rays rose-purple, 
edged or marked with white; 
pappus none.2. S. lemmonii. 

1. S. fremontii Gray. Fig. 986. 
Stem much branched from the base, 
diffuse, iy2 to 514 in. high; leaves 
linear, linear-spatulate or cuneate, 
sometimes 3-lobed at apex, gradually 
drawn down to a petiole-like base, 
the wThole 3 to 9 lines long; heads 
numerous, terminal on the branch- 
lets, short-peduncled; involucre 2i/o 
to 3 lines high, its bracts narrowly 
scarious-margined; rays golden yel¬ 
low, iy2 to 3y> lines long; pappus 
bright white, the numerous barbel- 
late bristles somewhat united at base, 
deciduous.—Desert plains and moun¬ 
tain slopes, 2000 to 3000 ft.: Mohave 
Desert and slopes of its bordering 
mountains; Inyo Co.; e. to Utah and 
Ariz. May. 

bracts 5 to 8, narrow, partly enfold- 
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2. S. lemmonii Gray. Stem much-branched from the base and diffuse, or 
sometimes nearly simple and erect, 1% to 2% in. high; herbage glabrate in 
age; leaves linear or entire, 2y2 to 4 lines long; involucres 2 to 2y2 lines 
high, their bracts 6 to 8, narrowly oblong, linear-spatulate, scarious-margined; 
rays 7 or 8, commonly almost white above, deep rose or pink with dark-red 
veins beneath, the margins white; pappus none.—Arid valley floors or canon 
flats, 2000 to 4300 ft.: Antelope Valley, w. Mohave Desert; Cajon Pass. 

113. BAHiA Lag. 

Herbs. Leaves opposite, or in ours alternate, finely divided. Heads radiate, 
in loose cymes. Involucre hemispherical, about 20 to 50-flowered, its bracts 
plane or merely concave, equal, in a single series or nearly so. Flowers 
yellow. Achenes 4-sided, or somewhat flattish and keeled on both sides. 

Pappus of several scarious paleae or 
none. (J. F. Bahia, Professor of 
Botany, University of Bologna.) 

1. B. dissecta (Gray) Britt. Fig. 
987. Stems erect, 9 to 12 in. high, few 
or several from a shortly branched 
biennial or perennial root-crown; 
herbage puberulent, the inflorescence 
and involucres with gland-tipped 
hairs; leaves round-ovate or orbicular 
in outline, 6 to 8 lines long, once or 
twice divided or cleft into elliptic or 
oblong lobes; heads 6 to 7 lines broad; 
rays 2 lines long; corolla-tube villous- 
glandular; achenes striate, subglabrate 
or very sparsely hispidulose; pappus 
none.—Montane, 6600 to 8600 ft.: 
South Fork Santa Ana B-iver, San Ber¬ 
nardino Mts. (F. W. Peirson); e. to 
Wyo., Col. and N. Mex. (B. chrysan- 
tliemoides Gray. Villanova dissecta 
Rydb.) 

114. BLENNOSPERMA Less. 

Low annual herbs with alternate 
pinnately parted leaves and peduncle¬ 
like branches bearing solitary heads of 
yellow flowers. Bracts of the involucre 
oblong, united about % or y2 the way 
from the base. Ray-flowers fertile; 

disk-flowers perfect but sterile. Achenes obovate, densely covered with 
minute papillae. Pappus none. (Greek blenna, mucus, and sperma, seed, the 
surface of the aclicne becoming conspicuously mucilaginous when moistened.) 

1. B. californicum T. & G. Stem branching at or near the base, the branches 
becoming diffuse, 3 to 7 in. high, often naked above; herbage glabrous, 
slightly succulent; leaves parted into narrowly linear remote lobes; involucre 
greenish with purple markings; ray-flowers 8 to 13, the ligule of the corolla 
2 to 3 lines long, or the alternate pistils destitute of corolla; style-branches 
of ray-flowers broad; disk-flowers 20 to 45, shorter than the involucre, their 
styles undivided, capitate at summit; achenes obscurely 8 to 10-ribbed.— 
Moist ground, low open hills, 50 to 1000 (or 3000 ft.): Placer Co.; Coast 
Ranges from Mendocino and Lake Cos. to San Luis Obispo Co.; s. to Cuya- 
maca Mts. Feb.-Apr. 

987. Bahia dissecta Britt.; a, b, habit x V2 

c, ray-fl. x 3 ; d, disk-fl. x 3. 

115. PERITYLE Benth. 

Annual or biennial herbs. Herbage glabrous or viscid-pubescent. Leaves 
alternate, petioled, the lower often opposite. Heads numerous, radiate, many- 
flowered. Involucral bracts in a single series, the margins overlapping, cari¬ 
nate on the outside, grooved inside and partly embracing the ray achenes. 
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Rays short, white or yellow. Disk-flowers yellow, 4-toothed. Achenes flat, 
callus-margined, the margin ciliate. Pappus in ours a crown of scales, com¬ 
monly with a slender awn from one or both angles. (Greek, peri, around 
and tyle, callus, the achenes callous-margined.) 

1. P. emoryi Torr. Stem freely branching, % to 2 ft. high, the branches 
striate, widely spreading; herbage glandular-pubescent, ill-scented; leaves 
cordate in outline, % to 1 % in. wide, palmately and rather shallowly 5 to 
9-lobed or -cleft, the divisions toothed or serrate; petioles % to 1% times 
as long; peduncles % to 1% in. long; heads 3% lines high; outer involucral 
bracts oblong, acute, the inner narrower, scarious-margined; rays about 12 
to 15, % to 1% lines long; corollas glandular-pubescent; achenes somewhat 
flattened, oblong to subclavate, black, glabrous or rarely puberulent on the 
sides, the margins liispid-ciliate; pappus an inconspicuous erose or lacerate 
crown and a single slender awn about as long as the achene, or the awn 
often wanting. — Hill slopes: cismontane S. Cal. (infrequent); Colorado 
Desert; e. Mohave Desert; Panamint Range; e. to Ariz., s. to Mex. (P. 
californica Benth.) 

116. EATQNELLA Gray 

Floccose-woolly annuals. Leaves mostly alternate or basal. Flowers white 
or yellow. Heads subsessiie in small glomerules or sliort-peduncled. Involu¬ 
cral bracts 5 to 8, oval or oblong, obtuse, distinct. Receptacle hardly convex. 
Rays very small or none. Disk-corollas 4-toothed. Achenes black, flattened, 
callous-margined, densely ciliate-villous. (Daniel Cady Eaton, one-time Pro¬ 
fessor of Botany in Yale College, author of Ferns of North America and the 
Compositae of King’s Expedition). 

Plants forming compact or depressed tufts, % to IV2 in. high; leaves entire; rays little 
exceeding the disk; pappus-paleae awned.1. E.nivea. 

Plants loosely branching, with several stems from the base, 3 to 12 in. high; leaves sinuate- 
dentate; ray-flowers none; pappus-paleae not awned.2. E.congdonii. 

1. E. nivea Gray. Plant forming a compact depressed densely leafy tuft 
V2, to 1 Yo in. high, the stems very short, few or several, and the leaves mostly 
basal; herbage loosely white-woolly; leaves spatulate-obovate to linear- 
spatulate, entire, 3 to 11 lines long, equaling or surpassing the heads; in¬ 
volucres of 8 to 12 linear bracts; rays purplish or yellowish, % to 1 line 
long, little exceeding the disk; achenes linear-clavate, compressed, the black 
sides polished and shining, the margin heavily ciliate-villous with long 
white hairs; pappus-paleae 2, broadly ovate, or quadratish, sparingly toothed 
or erose, produced at apex into a subulate awn as long as the paleaceous por¬ 
tion.—Washes or sandy flats, 4000 to 5500 ft.: e. side Sierra Nevada from 
Inyo Co., Cal., to Washoe Co., Nev.; n. to eastern Ore. 

2. E. congdonii Gray. Stems several or many from the base, ascending, 
sparsely leafy, 3 to 12 in. high; herbage floccose-woolly; leaves linear to 
oblong, sparsely sinuate-dentate or some subentire, sessile or narrowed to a 
margined petiole, the whole % to 2 in. long; heads short-peduncled or nearly 
sessile in terminal clusters; involucral bracts 5 or 6, ovate, herbaceous; ray- 
flowers none; achenes oblong, flattened, or some of the outermost triangular- 
obcompressed, the sides black, shining, glabrate, the margin with very dense 
or matted border of long yellowish hairs; pappus-paleae 2 to 4, quadratish, 
erose-laciniate, very thin, not awned, much shorter than the ciliate hairs.— 
Low foothills bordering the upper San Joaquin Valley and the neighboring 
plains, 400 to 1200 ft.: Alcalde; Lerdo; Oil City; Deer Creek. Apr. 

117. LAPHAMIA Gray 

Ours a low perennial herb. Leaves small, petioled. Flowers yellow, in small 
heads terminating the branches or branchlets. Involucral bracts in a single 
series. Rays in ours none; disk-corollas 4-toothed. Pappus none or of 1 to 
many bristles. Achenes flat. (Dr. I. A. Lapham, amateur Wisconsin botanist.) 

1. L. megacepkala Wats. Stems several to many from the crown of a 
thick taproot, forming an intricately branched rounded bushy plant 12 to 15 
in. high; herbage minutely puberulent; leaves alternate, ovate, few-toothed 
above the base or entire, 2 to 5 lines long, on petioles half to nearly as long; 
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heads bright brownish yellow, 3*4 to 4 lines high; involucral bracts oblance- 
olate or narrow-obovate, slightly glandular-puberulent, sometimes woolly at 
tip; achenes puberulent or somewhat ciliate; pappus-bristles 1 or none.—White 
Mts., Inyo Co.; e. to southern Nev. (Monothrix megacephala Rydb.) 

118. RJGIOPAPPUS Gray 

Slender annuals. Leaves alternate, very narrowly linear, entire. Heads 
small, turbinate, solitary on the simple stems or on the branches, which are 
proliferous. Receptacle flat. Bracts subulate, similar to the upper leaves. 
Flowers yellow. Ray-corollas not exceeding the disk, the ray not longer 
than the tube. Disk-corollas small, with 3 to 5 short erect teeth. Pappus in 
disk and ray of 3 to 5 subulate awns. Achenes linear. (Greek rigios, stiff, 
and pappos, pappus.) 

1. R. leptocladus Gray. Fig. 988. Plants 3 to 11 in. high, the branches 
filiform; herbage short-hairy or nearly 
glabrous; leaves % to 1% in. long; 
heads 2 to 3 lines high in anthesis; 
achenes hispidulous.—Wooded hills, 500 
to 5000 ft.: n. Los Angeles Co. to Santa 
Barbara Co.; Coast Ranges from Mon¬ 
terey and w. Fresno Cos. to Humboldt 
and Siskiyou Cos.; Sierra Nevada foot¬ 
hills from Kern Co. to Lassen Co.; n. to 
Wash. Apr.-June. Var. longiaristatus 

Gray. Involucres 2 lines high; pappus- 
awns mostly 3, more slender, subulate- 
dilated at base, exceeding the corolla, 
somewhat longer than the acliene.— 
Rattlesnake Bar. 

119. AMBLYOPAPPUS H. & A. 

Low annual with gummy sweet- 
scented herbage. Leaves linear and en¬ 
tire, or the lower pinnately divided into 
3 or 5 filiform segments. Heads small, 
discoid, yellowish, in a terminal cymose 
panicle. Involucral bracts 5, in a single 
series, broadly obovate, concave, wholly 
herbaceous. Receptacle small, conical 
Achenes short-clavate, 4-angled. Pappus 
of 8 to 12 short obtuse paleae, often 
colored. (Greek, amblus, blunt, and 
pappos, pappus.) 

1. A. pusillus H. & A. Stem simple 
below, paniculately branching above, 4 
to 8 (or 16) in. high; involucres cam- 

panulate, 1*4 lines high; flowers in a head 14 to 23; pappus-paleae oblong to 
roundish.—Near the sea, in saline soils or borders of salt marshes: San Luis 
Obispo Co. to San Diego Co.; Santa Barbara Isis.; s. to L. Cal.; Peru; Chile. 

988. Rigiopappus leptocladus Gray; 
habit x Y3 ; b, disk-fl. x 8 ; c, involucral 

bract x 2 % . 

a, 

120. CHAENACTIS DC. 

Annual or perennial herbs. Leaves alternate, pinnately parted or dissected 
or sometimes entire. Heads peduncled, solitary or cymosely arranged. Flow¬ 
ers white or yellow. Bracts of the campanulate or turbinate involucre 
herbaceous, linear to lanceolate, commonly equal and in one series. Recep¬ 
tacle fiat, naked (except in C. carphoclinia). Corollas regular, with short 
tube and long throat, the marginal corollas in some species with the limb 
palmately enlarged, forming a kind of ray. Pappus of hyaline paleae, the 
paleae in the outer flowers of the head commonly shorter and fewer. (Greek 
chaino, to gape, and aktis, ray, in reference to the marginal flowers of one 
section of the genus.) 
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A. Annuals. 

Pappus none or of deciduous erose or fimbriate paleae. 
Leaves 2 or 3 times pinnately parted or divided; heads many-flowered. 

1 (7 artemisiaefolia 
Leaves linear or filiform, entire; heads 4 to 8-flowered.2. G. thysanocarpha. 

Pappus of persistent entire or erose paleae. 
Flowers yellow...3. G. glabriuscula. 
Flowers white or purplish-tinged. 

Stamens exserted from corolla-tube. 
Involucral bracts attenuate at apex into a setaceous or awn-like point; recep¬ 

tacle with slender or awn-like bracts.4. C. carphoclinia. 
Involucral bracts obtuse or acute; receptacle naked. 

Leaves pinnatifid with short thick lobes.5. G. stevioides. 
Leaves entire or with elongated slender lobes. 

Marginal corollas often much enlarged, sometimes developing a 
4 or 5-cleft ligule; pappus-paleae in one circle, the paleae 
equal or unequal.6. G. fremontii. 

Marginal corollas scarcely larger than the inner; pappus-paleae in 
2 very unlike and unequal circles.7. G. xantiana. 

Stamens included in corolla-tube.8. G. macrantlia. 

B. Perennials (or no. 11 sometimes biennial) ; pappus of S to 15 equal paleae. 

Alpine dwarf 1 to 3 in. high; involucres and peduncles permanently tomentose, not glandu¬ 
lar; peduncles not bracteate.9. G. nevadensis. 

Plants mostly % to 2 ft. high; involucres and peduncles densely glandular-pubescent 
(except in no. 12) ; peduncles commonly bracteate, sometimes very sparingly so. 

Involucral bracts equal, linear-attenuate, acuminate, equaling or slightly exceeding 
the corollas; leaf-divisions linear.10. C. suffrutescens. 

Involucral bracts usually more or less unequal, linear, acute or obtuse, mostly sur¬ 
passed by the corollas. 

Heads several to many in a corymbose cluster; stems leafy.11. G. douglasii. 
Heads solitary or the stems forked and 2 or 3-lieaded. 

Herbaceous; leaves basal or sub-basal, 1% to 4 in. long. 
12. G. santolinoides. 

Woody below; stems more or less leafy, the leaves about % to 1 in. long. . . 
13. G. parishii. 

1. C. artemisiae folia Gray. Fig. 989. Stem erect, branching, leafy, 1 to 3 

ft. high; herbage mealy-pubescent below, the upper portion of the stem and 

involucre glandular-hirsute and viscid) leaves broadly ovate in outline, 2 

to 7 in. long, twice or thrice pinnately 

parted or divided into oblong or linear 

divisions) petioles 2 lines to 2 in. long) 

heads hemispheric, % to 1 in. broad; 

involucres 4 to 6 lines high, their 

bracts linear-lanceolate, mostly in a 

single series; flowers white, the mar¬ 

ginal corollas not obviously enlarged) 

corolla transparent or lucid, its lobes 

a little roughened inside; achenes 

linear-clavate, flattened, glabrous or 

somewhat hispid; pappus none or 

rarely of deciduous fimbriate paleae.— 

Foothills, 500 to 2500 ft.: Santa 

Monica and San Gabriel mountains to 

San Diego Co. June. 

2. C. thysanocarpha Gray. Stem 

slender, branched, 3 to 9 in. high; 

herbage arachnoid, glabrate in age; 

leaves linear or filiform, entire, % to 

1% in. long; heads terminal on the 

branches, 3 to 4 lines high; involucral 
bracts 4 to 8, linear-oblong, 4 to 8- 

flowered; corollas yellow; achenes 

clavate, striately and finely many- 

nerved, glandular-dotted; pappus- 

paleae 11 to 17, narrow-obovate, erose 
or irregularly laciniate on the sides, 

deciduous in a ring. — Granitic sand, x~i/2 ; b, portion of an infl. x V2 ; c, fl.’x 2. 
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8000 to 10,000 ft., region of Mt. Whitney: Whitney Mdws.; Soda Creek; 
Long Mdw. Aug.-Sept. (Bahia palmeri Wats. Orochaenactis thysanocarpha 
Cov.) 

3. C. glabriuscula DC. Stem branching at or above the base, 5 to 11 (or 
19) in. high, the branches ending in rather long one-headed peduncles; 
herbage thinly floccose, at length glabrous; leaves oblong to roundish in 
outline, % to 1% in. long, once or twice pinnately parted into narrowly linear 
lobes, the lobes most commonly short, 1 to 3 lines long, or sometimes to 8 
lines long; uppermost leaves linear and merely toothed or entire; heads 4 to 
5 (or 8) lines broad; bracts of the involucre thickish; marginal corollas 
ample, conspicuously longer than those of the disk; pappus-paleae 4 (some¬ 
times 5), oblong-lanceolate, those of the disk equal, those of the marginal 
achenes 1 or 3 long and 3 short; short paleae of the ray achenes relatively 
broader or even elliptical.—Foothills and valleys, 300 to 4000 ft.: coastal 
S. Cal.; South Coast Ranges; Sierra Nevada foothills from Kern Co. to 
Shasta Co. Apr.-June. Yar. filifOlia Jepson n. comb. Very slender; leaves 
or the lobes very slenderly filiform; heads 2y2 to 3% lines broad; marginal 
corollas little enlarged; pappus-paleae commonly 5, unequal, oblong-oblance- 
olate, with 2 very small roundish outer ones.—Dry hills: Napa Range; San 
Diego Co. (C. filifolia H. & G-. C. gracilenta Greene.) Var. orcuttiana Hall. 
Stouter than var. tenuifolia; leaves 2 or 3 times pinnatifid, the lobes very 
short, obtuse; peduncles and involucres a little glandular-puberulent; involu- 
cral bracts linear, acute; marginal corollas regular; pappus-paleae of disk- 
flowers nearly equaling the corolla, acute.—Seabeaches, San Diego Co. May- 
June. (C. tenuifolia var. orcuttiana Greene.) Var. lan6sa Hall. Plants 4 to 
12 in. high, leafy only at base and bearing at the base naked simple scape- 
like peduncles ending in large (8 to 9 lines broad) heads; herbage lanate 
or the tomentum deciduous; leaves thickish, simply pinnate with few nar¬ 
rowly linear and mostly short lobes or the upper entire; pappus equal or 
nearly equal, narrowly oblong or oblong-lanceolate, acutish.—Sandy valleys 
or flats: coastal S. Cal.; sw. Mohave Desert; Monterey Co.; lower San Joaquin 
Valley. Mar.-June. (C. lanosa DC.) Var. heterocarpha Hall. Stem branch¬ 
ing at or above the base (as in all the following varieties except the last); 
heads on long peduncles; pappus-paleae of disk-achenes 4 or 5, elliptic-oblong, 
nearly equaling the corolla, and with an outer series of 2 or more, these 
roundish, very short or minute; paleae of marginal flowers much shorter.— 
North Coast Ranges; upper Sacramento Valley; Sierra Nevada. (C. hetero¬ 
carpha Gray.) Var. curta Jepson n. comb. Heads frequently small; pappus- 
paleae 4 or 5, in one series, broadly oblong, equal or unequal, less than half 
as long as the corolla, sometimes reduced to a mere crown.—Greenhorn Mts. 
to San Luis Obispo Co. and w. Riverside Co. (C. heterocarpha var. curta 
Gray.) Var. tenuifolia Hall. Slender; leaves or their divisions usually fili¬ 
form and often elongated; involueral bracts linear, thin, acute; marginal 
corollas often enlarged but seldom exceeding the disk; pappus-paleae of 
disk-flowers equaling the corolla, acute, those of the marginal flowers similar 
or much shorter and obtuse.—Light sandy soil, frequent: Santa Barbara to 
San Diego, e. to San Jacinto Mts. (C. tenuifolia Nutt.) 

4. C. carphoclinia Gray. Stem freely branched from above the base, often 
bushy, 4 to 12 (or 22) in. high, the branches slender; stems, leaves and in¬ 
volucres finely mealy-pubescent; leaves % to 2 in. long, once or twice pin¬ 
nately parted into linear or filiform quite remote lobes; heads numerous, 3 
to 6 lines broad; involucres 3 to 3% lines high, their bracts linear-lanceolate, 
tapering into subulate often pinkish awns; receptacle with 5 to 10 rigid 
persistent and filiform or awn-like bracts about equaling the flowers; achenes 
villous with ascending hairs; paleae of disk-achenes usually 4, narrowly 
lanceolate, acuminate, a little shorter than the corollas, the marginal or 
sometimes the inner ones short, broad and obtuse.—Deserts, 100 to 2000 ft.: 
Colorado Desert; Mohave Desert; Inyo Co.; e. to Nev., Utah and Ariz., s. 
to L. Cal. Apr.-May. Var. attenuata Jones. Pappus-paleae of even the 
central flowers very short, obtuse or acute, % as long as the corolla.—Inyo 
Co.; Colorado Desert; e. to Ariz., s. to L. Cal. (C. attenuata Gray.) 
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5. C. stevioides H. & A. Stem branching at or above the base, erect, 3 to 
12 (or 16) in. high; herbage floccose- or arachnoid-tomentose, more or less 
glabrate; leaves Vo to 1% in. long, once or twice pinnately parted into few 
or many linear lobes 1 to 3 lines long, or some of the upper entire; heads on 
short slender peduncles in an open or somewhat close cyme; some of the 
marginal corollas more or less enlarged; involucres 2y2 to 3% lines high; 
bracts obtuse or acutish; achene hispidulous; pappus-paleae of disk-achenes 4, 
quadratish to oblong-lanceolate, acute, unequal, % to nearly as long as the 
corolla.—Sandy flats in the deserts, 2000 to 6000 ft.: Colorado and Mohave 
deserts; e. to Ariz. and Nev., thence n. to Ida. June. Yar. brachypIppa 

Hall. Leaf-segments thick and short; marginal corollas not enlarged; pappus 
reduced to a mere crown of obtuse or erose paleae or sometimes one of the 
paleae twice as long (% to 1 line) as the others.—Desert slopes, 5000 to 7500 
ft.: Ventura, n. Los Angeles, Kern and Inyo Cos.; Ord Mts., Mohave Desert; 
Colorado Desert. Mar.-June. 

6. C. fremontii Gray. Stem branching at or above the base, 2 to 16 in. 
high; herbage glabrate, sometimes slightly woolly; leaves % to 2 in. long, 
narrowly linear and entire, or once pinnately parted into linear lobes; 
branches ending in a long peduncle bearing a single head; involucral bracts 
broadly linear, acutish; marginal corollas often much enlarged and irregular, 
sometimes developing a cuneate 4 or 5-cleft ligule; achenes hispidulose; 
pappus-paleae of central flowers usually 4 to 6, lanceolate, nearly equaling 
the corolla, sometimes the paleae, especially in marginal flowers, 1 long and 
several shorter.—Inyo Co.; Mohave and Colorado deserts; e. to Ariz. Mar.- 
May. 

7. C. xantiana Gray. Stem branched at or above the base, 7 to 13 in. 
high, the branches stout and somewhat fistulous; herbage glabrate or some 
woolliness persistent; leaves % to 1% in. long, linear and entire or pin¬ 
nately parted into linear lobes, sessile or shortly petioled; heads % to % 
in. broad, borne on stout peduncles; involucral bracts strongly 1-nerved, 
shorter than the disk or often with spreading foliaceous tips longer than 
the disk; flowers white or flesh-color, the marginal ones scarcely enlarged; 
achenes hispid; pappus double, the inner row of paleae linear, 3 to 4 lines 
long, as long or nearly as the corolla, the outer row of paleae orbicular, 
Vz line long.—Ranges bordering or in the deserts, 3500 to 6500 ft.: e. San 
Diego Co.; San Gabriel Mts. to Mt. Pinos; s. Sierra Nevada in Tulare Co.; 
New York Mts.; n. along e. side Sierra Nevada to Lassen Co.; n. to eastern 
Ore. May-June. 

8. C. macrantha Eat. Stems few or several from the base, ascending, 3 to 
7 in. high, leafy at base and sparingly so upward, simple and ending in a 
single head or branched and 2 to several-headed, the peduncles % to 3 in 
long, sparingly bracteate or naked; herbage floccose-tomentulose; leaves 
ovate to roundish in outline, 3 to 9 lines long, once or twice pinnatifid, the 
lobes oblong, crowded; petioles nearly as long to twice as long; heads broadly 
turbinate, 2y2 to 5 (or 6) lines broad; involucral bracts linear, acuminate; 
corollas pinkish, much exceeding the involucre; pappus-paleae 4, oblong- 
linear, % as long as the corolla, also with 2 very short outer ones or these 
sometimes obsolete.—Desert plains and slopes, 2000 to 4000 ft.: Mohave 
Desert; Inyo Co.; e. to Utah and Ariz. May. 

9. C. nevadensis Gray. Stems several, ascending, 1 to 3 in. high, arising 
from the simple or branched crown of the taproot and ending above in one¬ 
headed peduncles, the leaves borne in tufts on the root-crown or the end of 
its branches; herbage permanently white-tomentose, not glandular; leaves 
ovate or roundish in outline, 2 to 9 lines long, once or twice pinnatifid or 
pinnately parted into obovate or spatulate-linear lobes about 1 or 2 lines long; 
heads 2% to 4 lines broad, the peduncles % to 2 in. long; involucral bracts 
linear, obtuse.—Alpine, 8500 to 12,000 ft.: Sierra Nevada from Mt. Whitney 
to Pyramid Peak, Mt. Rose and Lassen Peak; nw. to Mt. Shasta. July-Sept. 

10. C. suffrutescens Gray. Stems several to many, erect or ascending from 
short decumbent woody branches of the root-crown, 8 to 14 in. high; herbage 
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C 

990. Chaenactis douglasii H. & A. 

white-tomentose or the leaves eventu¬ 
ally green and more or less glabrate; 
involucres and peduncles densely 
glandular-pubescent; leaves ovate in 
outline, % to 2 in. long, pinnately 
parted into 5 to 7 lobes, the lobes nar¬ 
rowly linear, entire or rarely 1 or 2- 
toothed; petioles about as long; heads 
6 to 11 lines broad, long-peduncled, 
solitary on the ends of the stems or 
branches; involucral bracts linear-at¬ 
tenuate; pappus-paleae 10 to 13, lineal 
or narrowly oblong, a little shortei 
than the corolla, or in the outermost 
flowers much shorter.—Dry plains or 
slopes, 3800 to 6800 ft., Siskiyou Co.: 
Toad Lake; Edgewood; Shasta Valley; 
Mt. Shasta. June. 

11. C. douglasii H. & A. Fig. 990. 
Stem simple or branching, erect, % to 
2 ft. high; herbage flocculent-tomen- 
tose to glabrate; peduncles and in¬ 
volucres glandular-puberulent; leaves 
ovate to oblong-lanceolate in outline, 
% to 2 in. long, bipinnately parted into 
crowded lobes, the lobes short, obtuse, 
i/i to 2 lines long; heads several to 

a habit many> corymbosely cymose, 5 to 8 lines 
X Vz ; b, leaf x 1; c, disk-fl. x 1V2. broad; involucres 3y2 to 5 lines high, 

their bracts linear, mostly obtuse, 
somewhat unequal; pappus-paleae 9, ligulate to narrowly cuneale, % to % 
as long as the corolla, or in marginal flowers shorter and broader.—Montane, 
on sandy or gravelly flats, 4000 to 9000 ft.: Sierra Nevada from Tulare Co, 
to Modoc Co.; North Coast Ranges from Lake Co. to Siskiyou Co.; n. to 
Wash., e. to Col. June-July. Var. alpina Gray. Dwarf tufted perennial 
from a somewhat woody base, 3 to 5 in. high; herbage densely white-tomen¬ 
tose below, the involucres and pe¬ 
duncles densely glandular-puberulent; 
leaf-divisions very broad and obtuse. 
—Montane, 6000 to 8500 ft.: Nevada 
Co. to Siskiyou Co.; n. to Wash., e. to 
Wyo. July-Aug. 

12. C. santolinoides Greene. Fig. 
991. Stems scapose and 1-lieaded, or 
sometimes forked and 2 or 3-headed, 
2 to 11 in. high, arising from a basal 
tuft of leaves crowded on the branched 
root-crown; basal herbage densely and 
permanently white - tomentose, the 
upper parts glandular-pubescent; 
leaves oblong in outline, l1/^ to 4 in. 
long, pinnately parted into many divi¬ 
sions, the divisions oblong, short, few- 
lobed, crispate; heads broadly turbi¬ 
nate, 5 to 7 lines broad; involucral 
bracts oblong, obtuse, obscurely 
nerved, a few of the outer ones com¬ 
monly very short and spreading; 
aclienes densely hispid; pappus-paleae 
8 to 10, exceeding or a little shorter 

than the corolla.—Montane, dry slopes 991. chaenactis santolinoides Greene; 
or open pme forest, 5500 to 9000 ft.: a, habit x %; b, fl. x 1V2. 
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San Bernardino Mts.j Mt. San Antonio; Mt. Pinos; Pah Ute Peak, Kern 
Co. June. 

13. C. parishii Gray. Steins several to many, erect, arising from a branched 
woody base, % to 2 ft. high, leafy at base and on lower part, sparingly leafy- 
bracteate or nearly naked above and bearing a single head or branched and 
bearing 2 or 3 long-peduncled heads; herbage white with close wool, glabrate 
above; involucre sometimes minutely glandular; leaves oblong in outline, 
% to 1 in. long, pinnately parted, the lobes linear, obtuse, mostly entire, 
about 2 lines long; heads 5 to 8 lines broad; involucral bracts very unequal, 
loose, linear, obtuse, pappus-paleae 9 to 15, linear, nearly as long as the 
corolla.—Montane, 5000 to 7000 ft.: San Jacinto and Santa Rosa mountains; 
s. to L. Cal. June-July. 

121. PALAFOXIA Lag. 

Herbs or sometimes woody-based plants. Stem branching, bearing loosely 
cymose heads. Leaves alternate, entire. Flowers whitish, but the heads 
pinkish on account of the elongated pink styles. Heads discoid, rather 
narrow. Involucre oblong or campanulate. Bracts of the involucre subequal, 
linear, mostly in a single series, 
lightly clasping the outer aclienes. 
Receptacle flat. Corollas all alike 
or sometimes the outer with un¬ 
equal lobes; throat long. Style- 
branches elongated, puberulent 
throughout. Achenes slender, pubes¬ 
cent, as long as the involucre, the 
exserted pappus conspicuous. 
Pappus of 4 to 8 slender unequal 
paleae nearly as long as the aehene. 
(Jose Palafox, Spanish patriot and 
general, noted defender of Sara¬ 
gossa against Napoleon’s armies.) 

1. P. linearis Lag. Fig. 992. 
Erect branching annual % to 2 ft. 
high, the branches ending above in 
loosely cymose heads, or some of 
the plants becoming perennial, 
woody at base and diffuse; herbage 
scabrous or hispid, the leaves 
canescent; leaves linear or linear- 
lanceolate, % to 2% in. long, the 
petioles 2 to 5 lines long; involucres 
6 lines long, the flowers 10 lines 
long with long-exserted pink 
styles; paleae 4 (sometimes 5), 
narrowly linear, acute, unequal, 
with very strong midrib and nar¬ 
row membranous margins, or with 
2 or all of the paleae very short and blunt, especially in the outer flowers.— 
Desert washes or dunes, Colorado and Mohave deserts; n. to Coso Mts.; e. to 
Ariz., s. to Mex. Pappus paleae sometimes notched. 

122. TRICHOPTILIUM Gray 

Low loosely woolly desert annual. Leaves alternate or the lower opposite. 
Heads yellow, discoid, solitary on slender ascending peduncles, or the 
earlier peduncles scape-like. Involucre hemispherical, its bracts 15 to 20, 
somewhat in 2 series, nearly equal, ovate-lanceolate, acute, a few inner ones 
spatulate and obtuse. Corolla with very short proper tube and elongated 
throat, the short lobes pubescent externally, spreading; outer corollas slightly 
enlarged. Style-branches linear, obtuse. Achenes oblong-turbinate, hirsute. 
Pappus-paleae 5, dissected into slender bristles, the middle ones of each 
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palea little shorter than the corolla, the outer regularly shorter. (Greek 
trichos, hair, and ptilon, feather, the pappus-paleae feathery-dissected.) 

1. T. incisum Gray. Stem diffusely much-branched, forming plants 2 to 
6 in. high and sometimes twice as broad; leaves and branches loosely white- 
woolly, the leaves at last green and subglabrate; leaves rather densely 
tufted on the upper part of the branches, narrowly spatulate to obovate, 
entire or incised-serrate, ^ to 2 in. long, narrowed below to a margined 
petiole; peduncles slender, naked, glandular-pubescent, not woolly, 1 to 3% 
in. long; heads 3 to 4 lines high; bracts of the involucre linear-lanceolate; 
pappus clear white, sometimes reddish brown.—Stony soil in the deserts, 
100 to 1500 ft.: Colorado Desert; e. to Ariz., s. to L. Cal. 

123. HYMENOPAPPUS L ’Her. 

Perennial herbs with sulcate or channeled stems. Leaves mostly basal, the 
cauline alternate, pinnately parted or divided. Heads discoid, borne in an 
open panicle or solitary and terminal on the elongated peduncles. Involucre 
campanulate or hemispheric, its bracts 6 to 12, in 2 series, broad, the margins 
scarious and often colored. Corolla with narrow tube, the throat cylindric, 
abruptly dilated, its lobes spreading or recurved. Achenes obpyramidal, 4 or 
5-angled. Pappus of 10 to 20 thin obtuse or awned paleae, sometimes reduced 
or none. (Greek humen, membrane, and pappos, pappus, the paleae hyaline.) 

Pappus-paleae not awn-tipped; flowers yellow.1. H. filifolius. 
Pappus-paleae awn-tipped; flowers white or purplish.2. H. wrightii. 

1. H. filifolius Hook. Stems several, erect, arising from the branched 
root-crown, 10 to 22 in. high, naked or nearly so, the cauline leaves mostly 
few, scattered and reduced; herbage densely white-woolly or slightly gla- 
brate, the root-crown often with dense persistent floes of wool; basal leaves 
ovate or oblong in outline, 1 to 3 in. long, bipinnately divided into linear 
lobes, the petioles 1 to 1% times as long; panicle very open, the few heads 
or peduncles 1 to 5% in. long; heads 5 to 6 lines high; bracts oval to oblong, 
obtuse, mostly equal, the scarious margins usually greenish; flower yellow; 
corolla-throat cylindric or a little narrowed downward, longer than the tube; 
achenes rather densely long-villous, at least on the angles; pappus-paleae 
about 14, equaling or a little exceeding the corolla-tube.—Foothills and 
mountain slopes and summits in or bordering the deserts, 4000 to 8000 ft.: 
Providence Mts.; e. to southern Nev., Ariz. and Neb. May-July. Var. 
lugens Jepson n. comb. Bracts more distinctly unequal, the short outer ones 
with reddish brown margins, the inner ones with scarious-greenish margins.— 
Mountain slopes and summits, 5000 to 6500 ft.: San Bernardino Mts.; Santa 
Rosa Mts.; Cuyamaca Mts.; s. to L. Cal. June. (H. lugens Greene.) 

2. H. wrightii Gray var. viscidulus Jepson n. var. Stems erect, few or 
several from the branched root-crown, 10 to 12 in. high; herbage glandular 
and hirsute; leaves roundish to ovate in outline, *4 to % in. long, pinnately 
twice or thrice divided into somewhat crowded linear lobes, the petioles % 
to % as long; heads 4 to 5 lines high, few in open cymes; flowers white or 
purplish; involucral bracts linear-oblong, with broad scarious obtuse often 
erosulate types; achenes villous; pappus-paleae linear or lanceolate, the 
midrib continued as an awn nearly as long as the corolla.—Cuyamaca Mts., 
San Diego Co. (T. Brandegee, type). Oct. 

124. HYMENOXYS Cass. 

Erect herbs with leafy stems bearing 1 to many cymose heads. Herbage 
aromatic. Leaves alternate, thickly punctate, pinnately parted or divided 
in ours. Heads radiate, long-peduncled, in loose cymes or solitary. Bracts of 
the involucre rigid, coriaceous, in 2 distinct series, the outer ones united at 
base. Receptacle convex or low conic. Flowers yellow. Ray-flowers fertile, 
the rays short and often broad, 3-toothed. Disk-flowers fertile. Achenes 
turbinate, hairy-pubescent. Pappus paleaceous, the paleae 5 to 12 hyaline, 
obtuse to awn-pointed. (Greek humen, membrane, and oxus, sharp, referring 
to the thin pointed pappus scales.) 
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Paleae of the pappus obtuse, erose at summit; outer bracts not punctate or only sparingly 
so .1. H. cooperi. 

Paleae of pappus acuminate or cuspidate. 
Involucre hemispheric, about 6 lines broad; outer bracts 10 to 14, punctate. 

Stems densely leafy; pappus-paleae lanceolate, gradually acuminate; achenes 
silky-villous with rusty hairs; Siskiyou Co.2. H. lemmonii. 

Stems sparsely leafy; pappus-paleae ovate, abruptly acuminate; achenes silky- 
villous with white hairs; e. Mohave Desert.3. H. biennis. 

Involucre campanulate, 2y2 to 4 lines broad; outer bracts 8 to 10, not punctate. 
4. H. chrysanthemoides. 

1. H. cooperi (Gray) Ckll. Stem simple, leafy and leafy-tufted at base, 
1% to 1% ft. high, arising from a perennial root, ending above in a cyme; 
herbage minutely puberulent; leaves % to S1/^ in. long, pinnately 3 to 5- 
divided into 5 to 9 lobes, the lobes very narrowly linear, remote, Uj to 1% 
in. long, or the lower twice-parted; cyme corymbose, few to several-headed; 
involucres hemispherical, their outer bracts 6 to 10; rays 3 to 5 lines long; 
achenes densely rusty-villous with ascending hairs; pappus-paleae 5, ovate 
or oblong, obtuse, erose at summit, about % or % as long as the pubescent 
or somewhat pruinose disk-corollas.—Providence Mts., e. Mohave Desert; 
e. to northern Ariz. June-Sept. 

2. H. lemmonii (Greene) Ckll. Stems simple below, few or several from 
the branched perennial root-crown, leafy, 1 to 1% ft. high; herbage glabrous; 
leaves 3 to 7 in. long, pinnately once or twice divided into long linear seg¬ 
ments, the petioles Uj to 1% times as long; heads several in somewhat 
corymbose cymes, the peduncles long or short; involucres hemispheric; outer 
bracts lanceolate, united at base, punctate; inner bracts ovate, erosulate, 
mucronate; rays about 12, 4 to 6 lines long; disk-flowers densely glandular; 
achenes densely silky-strigose with rusty hairs; pappus-paleae lanceolate, 
gradually acuminate, rusty-red.—Open valleys, 2000 to 3000 ft., Siskiyou 
Co.: Edgewood; Shasta Valley; Yreka; Montague; e. to Nev. June-July. 

3. H. biennis (Gray) Hall. Stems 1 or several from the base, usually 
much branched, purplish-brown, channeled, slightly mealy-pubescent, lU* to 
2% ft. high, arising from a biennial root; leaves 1 to 3 in. long, 3 to 5-parted 
into narrowly linear lobes, puberulent; heads loosely cymose, pedunculate; 
involucres hemispheric; outer bracts 12 to 14, broadly lanceolate, punctate, 
glandular-puberulent, united about Vs the way from the base; inner bracts 
slightly longer, with shortly acute tips; rays 10 to 14, yellow, 6 to 8 lines 
long; achenes densely silky-strigose; pappus-paleae round-ovate to lance¬ 
olate, erose, cuspidate-awned, about *4 as long as the tomentulose disk- 
corolla.—Montane, 4000 to 6000 ft.: New York Mts., e. Mohave Desert; e. 
to Ariz. and Utah. July. (Actinella biennis Gray. Hymenoxys canescens 
var. nevadensis Ckll.) 

4. H. chrysanthemoides DC. var. excurrens Ckll. Annual; stem freely 
branching at or above the base, 10 to 20 in. high, the many branches ending 
in rather long-peduncled heads; herbage minutely pubescent, the growing 
parts somewhat tomentulose; leaves 1 to 1% (or 2Yi) in. long, 3 to 5-parted 
into nearly filiform lobes, the lobes sometimes again divided; petioles about 
2 to 10 lines long; involucres campanulate or subcylindric, 21/4 to 3 lines 
high; outer bracts commonly 7 or 8, oblong or lanceolate; inner bracts ovate, 
about half longer than the outer; rays 8 to 10 (or 12), yellow, 2% to 4 lines 
long, merely toothed at apex; pappus-paleae ovate, pointed, % as long as 
the corolla.—Lowlands along the Colorado River from Palo Verde Valley 
to Yuma, 150 to 450 ft.; e. to Ariz., s. to Mex. 

125. HULSEA T. & G. 

Biennial or perennial montane herbs. Herbage balsamic-scented. Leaves 
mainly basal, sometimes alternate and sessile on the stems, the basal ones 
mostly drawn down to broad petioles. Heads rather large, radiate, yellow 
or purple, solitary or corymbose. Involucre many-flowered, its bracts in 
2 or 3 series, narrow, acute. Receptacle flat. Achenes linear-cuneate, flat¬ 
tened or somewhat three-angled, soft-villous, especially on the margins. 
Pappus of mostly 4 truncate hyaline paleae, nearly entire or lacerate at the 
summit. (G. W. Hulse, U. S. army surgeon, who collected in California.) 
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Herbage viscid-pubescent (not woolly) ; stems equably leafy; leaves sessile; middle altitudes. 
Rays 10 to 17, yellow, glabrous, IV2 lines broad.1. 3. brevifolia. 
Rays 50 to 70, purple, hairy, 14 line broad.2. H. heterochroma. 

Herbage white-woolly when young, more or less denudate in age; leaves mostly with a 
broad petiole; rays yellow. 

Leaves linear; alpine plants. 
Involucral bracts oblong to ovatp, acute; leaf-margins crinkled or crenate. 

3. 3. nana. 
Involucral bracts narrowly linear-attenuate; leaves low or saliently dentate. 

4. 3. algida. 
Leaves round-obovate to spatulate; mostly middle altitudes. 

Rays 114 to 5 (or 7) lines long; flowering plants mostly with white-woolly leaves. 
5. 3. vestita. 

Rays 6 to 8 lines long; flowering plants mostly with green leaves. G. 3. californica. 

1. H. brevifolia Gray. Stems slender, several from the crown of a peren¬ 
nial taproot, 1 to l1/* ft. high, the stem or simple branches ending in a single 
head; leaves spatulate-oblong to linear, denticulate, 1 to 1% in. long; heads 
smaller than in H. heterochroma; involucre 5 lines high, its bracts linear, 
acute, rather loose; rays 10 to 17, light yellow, 4 to 5 lines long; paleae of 

the pappus merely erose. — Montane, 
about 7500 ft., Mariposa Co.: Clouds 
Rest; Snow Creek; Indian Canon; 
Buck Camp. 

2. H. heterochroma Gray. Fig. 993. 
Robust branching annual 1% to 3 ft. 
high; herbage very viscid-villous with 
a rank odor; leaves narrowly elliptic 
to oblong, saliently dentate, 2 to 3 (or 
5) in. long; heads corymbosely or 
racemosely disposed; involucral bracts 
lanceolate, attenuate, 6 to 7 lines long; 
rays 50 to 70, narrowly linear, purple, 
2% to 3 lines long; disk-corollas yel¬ 
low, their tubes hirsute; achenes with 
straight spreading hairs; pappus- 
paleae 4, in 2 unequal pairs, lacerate. 
— Montane, 3000 to 8000 ft.: San 
Jacinto, San Bernardino and San 
Gabriel mountains; Santa Lucia Mts.; 
sw. San Benito Co.; Sierra Nevada 
from Tulare Co. to Mariposa Co. 

b 

c 

O O. 

993. Hulsea heterochroma Gray; a, part of 
fl. stem x V2 ; b, ray-fl. x 2; c, disk-fl. x 2. 

H. nana Gray. Stems 2 to 7 in. 
high, one to several from the crown 
of a stout perennial root, simple, 
stoutish, terminated by a single rather 
large head; herbage viscid-pubescent, 
the cottony wool early deciduous; 

leaves narrow to broadly linear, irregularly crinkled or dentate or pinnately 
sinuate, 1 to 3 (or 4) in. long, mostly basal, those of the stem few and 
smaller; involucre sparingly tomentose, viscid, 6 lines high, its bracts nar¬ 
rowly oblong, acute; rays numerous, yellow, linear, 4 to 5 lines long; pappus- 
paleae equal or unequal, fimbriate.—Loose vplcanic rocks, peaks of n. Cal., 
8000 to 11,000 ft.: Lassen Peak; Mt. Shasta; Mt. Eddy; n. to Cascade Mts. 
of Ore. and Wash. (Yar. larsenii Gray.) 

4. H. algida Gray. Similar to H. nana; leaves low or sometimes saliently 
dentate; heads somewhat larger; involucres loosely woolly, the wool more 
persistent; bracts linear-attenuate.—High peaks, 11,000 to 14,000 ft.: Sierra 
Nevada from Mt. Whitney to Mt. Rose; White Mts.; n. to eastern Ore. 

5. H. vestita Gray. Stems scape-like and one-headed, 4 to 12 in. high, 
arising from a perennial root and a rosette of white-tomentose leaves; leaves 
roundish (or sometimes oblong) -spatulate, entire or sinuate-dentate, drawn 
down below to a long winged petiole, 1 to 1% in. long; stems and involucres 
viscid-pubescent; bracts of the involucres linear-lanceolate, acute, 5 to 6 
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lines long; rays yellow 3 to 4 (iy2 to 7) lines long, sometimes very short or 
none; pappus-paleae about 4, silvery, quadratish, lacerate.—Loose gravelly 
or sandy soil, higher crests and slopes of ranges bordering the deserts, 6000 
to 9500 ft.: Sierra Nevada from Madera Co. to Kern Co.; Frazier Mt.; 
San Bernardino Mts.; also in sw. Nev. Var. pygmaea Gray. Subalpine or 
alpine dwarf; heads on short peduncles or even subsessile in the tuft of 
basal leaves; rays deep dull yellow.—High peaks, 8000 to 11,000 ft.: San 
Bernardino Mts.; s. Sierra Nevada in Tulare Co. Var. callicarpha Hall. El 
Caparossa. Biennial or perennial; stems branching from near the base or at 
the middle, % to 3 ft. high; leaves basal and along the stems, 1% to 
in. long; rays yellow, sometimes with purplish base.—Open or pine-covered 
slopes, 4000 to 6000 ft.: San Gabriel, San Jacinto, Palomar and Cuyamaca 
mountains. 

6. H. californica Gray. Robust branching biennial; stems leafy through¬ 
out, 2 to 3 ft. high; leaves ample, oblong-spatulate, irregularly dentate or 
sinuate, 3 to 5% in. long, the uppermost ovate to lanceolate, smaller; heads 
racemose or corymbose towards the ends of the branches, rather short- 
peduncled; bracts of the involucre lanceolate; rays many, 6 to 8 lines long; 
pappus-paleae oblong-quadratish, erose, in somewhat unequal pairs or some¬ 
times equal.—S. San Diego Co. (Campo); s. to L. Cal. 

126. VENEGASIA DC. 

Perennial herb with tall leafy stems. Leaves alternate, petioled, ovate, 
cordate or truncate at base. Heads large, radiate, few in the upper axils 
and terminal, short-peduncled. Involucre of 2 or 3 series of broadly oval 
mostly membranous bracts, the outermost loose and herbaceous, the inner¬ 
most broader and membranous. Eeceptacle flat. Corolla-tube densely glan¬ 
dular-bearded at base. Pays numerous, showy, yellow. Achenes many-nerved. 
Pappus none. (Michael Venegas, Jesuit missionary.) 

1. V. carpesioides DC. Stem erect, sparingly branched, 3 to 8 ft. high, 
with the aspect of Helianthus; herbage glabrous, or minutely pubescent 
above; leaves thin, serrate or subentire, 2 to 6 in. long, on petioles about % 
as long; rays 13 to 20, about ^ to 1 in. long, entire and acute, sometimes 
toothed or irregularly lacerate at tip; achenes about 12-nerved, papillose- 
roughened.—Coastal region from Santa Barbara Co. to w. Riverside Co. and 
to San Diego Co. 

127. JAUMEA Pers. 

Perennial glabrous herbs. Leaves linear, entire, fleshy, opposite and con¬ 
nate at base. Heads middle-sized, many-flowered, solitary, terminating the 
branches, radiate. Flowers yellow, all fertile, the rays pistillate. Involucre 
cylindraceous-campanulate, its bracts broad and imbricated, the outermost 
short and fleshy. Receptacle conical. Corolla glabrous. Style-branches of 
the disk-flowers thickened upward and papillose. Achenes linear, striately 10- 
nerved. Pappus (in ours) none. (I. H. Jaume St. Hilaire, French botanist.) 

1. J. carnosa Gray. Stems simple, erect, 4 to 6 in. high, arising from the 
root-crown, or the second year with the lower portion persistent and pros¬ 
trate, rooting at the nodes on the under side, and sending up erect stems 
above; leaves thick, % to lx/2 in- long; heads 6 to 7 lines high; rays 9 to 
12, 1V> lines long.—Salt marshes and beaches along the California coast; 
n. to B. C. June-Oct. 

128. HELENIUM L. Sneezeweed 

Erect perennial herbs with resinous-dotted herbage. Leaves alternate, 
sessile except the lower, and often decurrent on the stem. Heads solitary or 
corymbose, borne on long naked peduncles. Flowers golden-yellow, or the 
disk-corollas turning yellowish or brown. Rays several to many, usually 
drooping or deflexed. Bracts of the involucre linear, reflexed. Receptacle 
globose or hemispherical. Achenes turbinate, ribbed. Pappus of 5 to 12 thin 
or hyaline paleae, in ours short-pointed. (Greek name of some plant, perhaps 
named after Helenus, son of Priam.) 
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Leaves not decurrent on the stem; rays relatively narrow, spreading; bracts of the invo¬ 
lucre tardily reflexed.1. H. hoopesii. 

Leaves decurrent on the stem; rays very broad, deflexed; bracts of the involucre reflexed. 
Rays shorter than the disk, 3 to 5 lines long.2. H. puberulum. 
Rays as long or longer than the disk, 7 to 9 lines long. 

Disk subglobose; pappus about half as long as the disk-corolla.3. H. bigelovii. 
Disk broader than high; pappus nearly as long as the disk-corolla. 4. H. bolanderi. 

1. H. hoopesii Gray. Stem stoat, 1% to 3 ft. high, leafy, bearing 3 to 13 
large heads; herbage tomentulose or soon glabrate; leaves thickish, entire, 
oblong-oblanceolate, somewhat nervose, 5 to 10 in. long, the basal with long 
tapering base, % to 1U> ft. long; disk hemispherical, % to % in. high; rays 
14 to 19, showy, 8 to 10 lines long, tardily reflexed; paleae of the pappus 
ovate-lanceolate, attenuate-acuminate, % as long as the corolla; aehenes 
densely tawny-hairy.—High montane, 6300 to 9500 ft.: Sierra Nevada from 

Tulare Co. to Tuolumne Co.; Warner 
Range; n. to Ore., e. to the Rocky 
Mts. The herbage is markedly poison¬ 
ous to sheep, less so to cattle. 

2. H. puberulum DC. Rosilla. Fig. 
994. Stem erect, paniculately 
branched, 2 to 5 ft. high, the 
branches ending in long slender 
peduncles; herbage puberulent; 
leaves lanceolate or narrowly linear 
or the longest oblong, sessile and 
strongly decurrent on the stem; glo¬ 
bose disk of flowers 5 to 7 lines 
broad; rays and bracts of the in¬ 
volucre reflexed, short and incon¬ 
spicuous; disk-flowers red-brown; 
scales of pappus ovate, short-awned. 
— Creek beds, stream banks and 
about springy places, 5 to 2000 ft.: 
coastal S. Cal.; Coast Ranges; Sierra 
Nevada foothills in Butte Co.; s. to 
L. Cal. July-Nov. 

3. H. bigelovii Gray. Bigelow 

Sneezeweed. Stem 2 to 4 ft. high, 
branching above into several erect 
peduncle-like branches,rarely simple; 
leaves lanceolate to broadly oblong- 

994. Helenium puberulum DC.; a, fl. branch- lanceolate or linear, thickish, 4 to 
let x 14 ; b,.leaves x % ; c, head x 1; d, e, ray- -^q *n long, glabrous or minutely 

fls. x 5; f, achene and pappus x 10. , , , • . , J 
tomentose, not so conspicuously de¬ 

current as in H. puberulum; rays showy, 7 to 9 lines long; disk brown or 
brownish yellow; pappus-paleae 5 to 8, ovate-lanceolate, tapering into a 
slender awn; achene sparingly hairy. — Marshy or springy ground: San 
Jacinto and San Bernardino mountains and Sierra Nevada, 3500 to 7500 
ft.; North Coast Ranges, 5 to 3500 ft.; e. to Ariz., n. to southwestern Ore. 
Var. festivum Jepson n. var. Upper leaves sessile and decurrent, often 
broader than the basal (sometimes 2 in. broad); heads 1% to 2y2 in. broad; 
rays 20 to 30, very broadly cuneate, 1 in. long, 4 to 6 lines wide, 3 (4 or 2)- 
lobed at apex, rather densely short hairy on the under side; pappus-paleae 
about 6 to 9, awn-tipped; aclienes of the 2 or 3 outer rows somewhat obovate, 
rather broader than the oblong central ones.—Humboldt Bay (J. P. Tracy 
1204, type). 

4. H. bolanderi Gray. Stems stout, often simple, 1% to 2 ft. high, some¬ 
what flocculent-pilose; leaves oblanceolate to ovate-lanceolate; peduncles 
thick, a little enlarged upwardly; disk 10 to 13 lines broad, decidedly 
broader than high; rays 9 to 12 lines long; paleae of pappus lanceolate or 
subulate, with a slender bristle almost equaling the disk-corolla.—Boggy 
places along the seacoast, Mendocino and Humboldt Cos.: Ft. Bragg; Cleone; 
Shelter Cove. 
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129. ACTINELLA Nutt. 

Perennial herbs. Leaves thickly punctate, in basal tufts or alternate. 
Heads radiate, commonly solitary on scape-like peduncles. Bracts of the 
involucre many, nearly equal, in 2 or 3 series. Receptacle low-conical. Rays 
inclined to persist and turn pale. Achenes silky-villous. Pappus of 5 to 7 
hyaline paleae. (Diminutive of Actinea, from Greek aktis, ray.) 

1. A. acaulis Nutt. Stems naked, scape-like, 3 to 6 in. high, the leaves in 
dense basal tufts, both stems and leaves borne on the short stout branches 
of the root-crown; herbage white-villous, the long hairs mostly deciduous 
except at base; leaves linear-oblanceolate or spatulate, entire, drawn down 
to a narrow base, % to 2 in. long; heads 3 to 5 lines high; involucres hemis¬ 
pheric, their bracts oblong, obtuse; rays yellow, 3 to 5 lines long, 3 to 4 lines 
wide, 3-toothed at apex; paleae oblong to quadratish, bristle-tipped.—Desert 
mesas, 4000 to 8000 ft.: e. Mohave Desert (New York Mts.); Nev. to N. Mex. 
and Mont. May. 

130. PSILOSTROPHE DC. 

Herbs or low shrubs. Leaves narrow, alternate. Heads conspicuously 
radiate, solitary or cymose, the flowers all fertile. Ray-flowers 3 to 8, the 
rays yellowq persistent and becoming papery. Disk-flowers 5 to 12, their 
corollas with short proper tube. Style-branches truncate-capitate. Achenes 
narrow, terete, obscurely striate or angled. Pappus of 4 to 6 hyaline paleae. 
(Greek psilos, bare, and strophe, to turn.) 

1. P. cooperi (Gray) Greene. Low shrub 1 to 1% ft. high, the stems and 
branches densely white-lanate, the leaves whitish-tomentulose, more or less gla- 
brate and green in age; leaves linear to narrowly spatulate, entire, % to 2 in. 
long; involucre 214 to 3 lines, its bracts 15 to 30, the inner ones soft, the outer 
ones rigid, oblong; rays 4 to 8, quadratish or broadly oval, 6 to 9 lines long, 
4 to 6 lines wide, 3-toothed at the broad apex; pappus-paleae oblong or 
lanceolate, entire or erose-laciniate, shorter than the achene.—Desert mesas: 
e. Mohave Desert (Providence Mts. and Leastalk); Chuckawalla Bench, 
Colorado Desert; e. to Ariz. and southern Nev., s. to L. Cal. (Riddellia 
cooperi Gray.) 

131. BAILEYA Harv. & Gray 

Densely floccose-woolly desert herbs. Leaves alternate, pinnatifid or entire. 
Heads solitary, radiate, peduncled. Involucre hemispherical, of many dis¬ 
tinct linear bracts very woolly on the back. Ray-flowers pistillate, the rays 
persistent, bright yellow and showy when young, becoming papery and re¬ 
flexed in age. Disk-flowers perfect and fertile, the corolla-teeth with a dense 
short beard on the back. Achene oblong-linear or clavate, truncate at the 
obscurely toothed apex, glabrous, strongly many-nerved, muriculate on the 
nerves. Pappus none. (J. W. Bailey of West Point, early American micro- 
scopist.) 

Rays 5 to 8; peduncles mostly to 1 in. long.1. B. pauciradiata. 
Rays 25 to 50; peduncles mostly 3 to 10 in. long.2. B. rrmltiradiata. 

1. B. pauciradiata Harv. & Gray. Perennial but flowering the first year; 
stems erect, freely branching, leafy, % to 1% ft. high; herbage white with 
a loose or pilose tomentum; leaves bipinnatifid with remote lobes, the upper 
leaves (or sometimes nearly all) linear and entire; heads % to % in. broad; 
bracts strongly 3-nerved; rays roundish-oval, 3 to 4 lines long.—Sandy soil 
in the deserts, common: Mohave and Colorado deserts; e. to Ariz. Apr.-May. 

2. B. multiradiata Harv. & Gray. Annual or perennial, 6 to 18 in. high; 
stems several to numerous from the base, simple, erect or nearly so, leafy 
mostly at base, soon passing into elongated naked one-headed peduncles; 
herbage appressed white-woolly; leaves pinnatifid with mostly close-set lobes, 
the upper few-toothed or entire; heads 1 to 1% in. broad; involucral bracts 
weakly 3-nerved; rays oblong to quadrate, truncatish at apex, 4 to 6 lines 
long.—Loose or sandy soil, e. Mohave Desert: New York Mts.; Leastalk; 
e. to Tex., s. to Mex. Var. pleniradiata Cov. Stems several to numerous 
from the base, branching and leafy nearly throughout; peduncles mostly 
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very much shorter and more or less leafy below; heads smaller (about % in. 
broad); rays clear lemon-yellow.—Inyo Co.; e. Mohave Desert; lie. Coloiado 
Desert; e. to Ariz. and N. Mex., s. to L. Cal. 

132. WHITNEYA Gray 

Perennial herbs. Stems from filiform rootstocks, beating w to 4 paiis of 
opposite leaves. Leaves mostly on lower part of stem. Heads radiate, on 
long peduncles in a 3 (or 5)-flowered cyme or solitary. Involucre campanu¬ 
las, its bracts 9 to 12, oblong or lanceolate, nearly in a single series. Recep¬ 
tacle narrow-conical, rather densely hairy. Flowers yellow. Ray-flowers 7 
to 9, fertile, the rays 10 to 16-nerved, persistent and becoming thin-char- 
taceous. Disk-flowers sterile, the corollas persistent. Fertile (or ray) achenes 
oblong, slightly obcompressed, liirsutulose. Pappus none. (J. D. Whitney, 
Director of the California Geological Survey, 1860 to 1870.) 

1. W. dealbata Gray. Plant with the aspect of Arnica; stems erect, one 
or few from the root-crown, 8 to 16 in. high; herbage whitish or pale with 
a minute close canescence; leaves ovate to oblong-lanceolate oi -oblanceolate, 
obtuse, mucronate, entire, 1% to 4 in. long, gradually attenuate into petioles 
% to 2 in. long, the lower petioles somewhat connate at base; upper leaves 
small, lanceolate or linear; heads 5 to 7 lines high; rays 9 to 11 lines long.— 
Montane, 5000 to 7000 ft., Sierra Nevada, rare: Millwood, Fresno Co.; 
Cherry Creek, Tuolumne Co.; Pole Creek, Truckee River; Jonesville, n. 

Butte Co.; Eagle Lake, Lassen Co. 

133. POROPHYLLUM Vaill. 

Perennial herbs. Herbage very glabrous, the involucres and rarely the 
leaves dotted with oil-glands. Leaves alternate, narrowly linear, entire. 
Heads in open cymes or solitary, narrow, discoid. Involucre of 5 equal 
broadly linear bracts, naked at base. Style appendages subulate. Achenes 
black, rusty-pubescent. Pappus of numerous capillary bristles. (Greek poros, a 
passage, and phullon, leaf, the involucral leaves with translucent oil-glands.) 

1. P. gracile Benth. Plants % to 21/2 ft. high, the branched woody base 
bearing numerous erect branches, 
these slender and sparingly leafy 
and somewhat rush-like; herbage ill- 
scented; leaves filiform or linear, 
entire, % to 1% in. long; heads cylin- 
dric, 7 to 9 lines high; involucral 
bracts hyaline-margined; flowers dull 
white or purple. — Arid plains and 
hillsides : Riverside; El Cajon; 
Needles; Ariz. to Nev., Tex. and 
Mex. 

134. NICOLLETIA Gray 

Perennial herbs with very gla¬ 
brous and somewhat succulent her¬ 
bage. Leaves alternate, pinnately 
parted. Heads large, radiate, the 
rays purplish or pinkish, the disk- 
corollas yellow, aging pink. Involu¬ 
cre short-oblong, its bracts 8 to 12, 
oblong, abruptly acute, all equal or 
often with 2 or 3 very short outer 
ones, all dotted with a few conspicu¬ 
ous oil-glands. Achenes narrowly 
clavate, rusty-pubescent. Pappus 
double, the outer of many capillary 
bristles, the inner of 5 thin lance¬ 
olate paleae tipped with a scabrous 
awn. (J. N. Nicollet, early American 
astronomer and explorer). 

995. Nicolletia occidentalis Gray; a, fl. branch 
let x V2 ; b, pappus-palea x 3 Vs ; c, ray-U. x 2 

d, disk-fl. x 2; e, pappus-bristle x 3 V2. 
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1. N. occidentalis Gray. Fig. 995. Stems several from the deep-seated 
crown of a taproot, *4 to 2 ft. high, corymbosely branched at summit, leafy 
up to the heads; herbage with a heavy sickening odor; leaves % to 1% in. 
long, with short linear pungent lobes; heads 6 to 8 lines high; principal 
bracts of the involucre with a broad and a narrow one alternating; rays 8, 
pink-purple, striped with pink on the back, 2 to 3 lines long.—Deep sandy 
soil or sandy washes, Mohave Desert. 

135. DYSODIA Cav. 

Ours strong-scented perennial herbs with conspicuously striate stems. 
Herbage glabrous or scaberulous, the involucre and leaves blotched with con¬ 
spicuous oil-glands. Heads rather large, solitary, terminating naked 
peduncles. Flowers yellow; rays present or none. Involucre with an inner 
series of strongly ridged nearly or quite distinct bracts and an outer or 
accessory series of much shorter calyculate ones. Achenes striate, glabrous. 
Pappus-paleae 10 or 12, each deeply divided into 4 to 6 very unequal slender 
bristles. (Greek dysodia, a disagreeable smell.) 

Heads about 1 in. broad; rays 3 to 5 lines long.1. D. cooperi. 
Heads about x/% in. broad; rays few and inconspicuous, 1 line long. . . .2. D. porophylloides. 

1. D. cooperi Gray. Stems many from the branching woody crown of a 
thick root, 11 to 14 in. high; herbage scaberulous; leaves alternate, obovate 
to oblong, spinulose-dentate, 5 to 10 lines long, the apex often provided 
with an oil-gland, the base commonly with a pair; peduncles dilated up¬ 
wards; bracts with 1 to 3 oblong oil-glands, a conspicuous one just below the 
abruptly subulate-acuminate tip; rays 12 to 16, 3 to 5 lines long; pappus 
3 to 4 lines long.—Dry ravines, Mohave and Colorado deserts; e. to Ariz. 

2. D. porophylloides Gray. Habit of no. 1; leaves alternate or some of 
the lower opposite, lower leaves pinnately 3 to 5-parted into linear or oblong 
cuspidate lobes, the tips of the lobes blotched with an oblong oil-gland, the 
basal part of the leaf usually with a pair; involucral bracts acute, mostly 
with a series of linear or oblong glands on each margin above the middle; 
pappus 4 to 5 lines long.—Colorado 
Desert and n. to the southern part of 
the Mohave Desert at Dale; e. to 
Ariz. Herbage glabrous. 

136. PECTIS L. 

Low herbs with glabrous herbage. 
Leaves narrow, opposite, bearing 
large elliptic glandular dots, hence 
often aromatic. Heads small, radiate 
(in ours), cymose or solitary. Flow¬ 
ers yellow. Involucre cylindric or 
campanulate, its equal narrow bracts 
in a single series, strongly carinate 
and partially embracing the ray- 
achenes. Style liispidulous. Achenes 
slender, striate, fertile in both disk 
and ray. Pappus of bristles, awns or 
paleae, or sometimes none. (Greek 
pecteo, to comb, the leaves in some 
species, regularly setiferous.) 

1. P. papposa Gray. Chinch-weed. 

Fig. 996. Low annual, divergently 
much branched from the base, the 
branches 2 to 4 (or 8) in. long; 
herbage with a strong disagree¬ 
able odor; leaves narrowly linear, % 
to 1*4 in. long, about % line wide, 
entire, bearing at base 1 to 5 pairs 
of bristles; heads 3 lines high, on 
short peduncles in cymose clusters or 

996. Pectis papposa Gray; a, leaf x 1 Vz ; 
b, habit x % ; c, head x IV2 ; d, ray-fl. 

x 3 ; e, disk-fl. x 3. 
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sometimes solitary; bracts with a callous foot; rays yellow, 1% to 2 lines 
long; achenes scantily rusty-pubescent; ray-pappus a mere crown, rarely 
with 1 or 2 awns; disk-pappus of 12 to 20 barbellate or almost plumose 
bristles, or sometimes none.—Sandy soil, 50 to 4000 ft.: Colorado Desert 
and n. to the Panamint Range; e. to Utah, s. to Mex. 

Tribe 10. Anthemideae. Mayweed Tribe 

Strong-scented or aromatic plants. Leaves alternate, all or some of them 
finely dissected, pinnately parted or pinnatifid, except in no. 142. Bracts of 
the involucre imbricated, commonly dry and scarious or with scarious mar¬ 
gins. Receptacle naked or with chaff-like bracts. Flowers white, yellow or 
greenish. Rays present or none. Anthers not caudate. Pappus none or a 
short scarious crown. 

137. ANTHEMIS L. Chamomile 

Branching herbs. Leaves alternate 

997. Anthemis cotula Lt.; a, fl. branchlet x 
y2 ; b, disk-fl. x 5 ; c, bract of receptacle x 5; 

d, receptacle x 2 x/2 ; e, achene x 6. 

finely and pinnately dissected. Heads 
solitary on terminal peduncles, % to 
1 in. broad. Ray-flowers white, pistil¬ 
late, the spreading rays at length re¬ 
flexed; disk-flowers yellow. Involucre 
hemispherical, its bracts scarious and 
at length dry, imbricated in several 
series. Receptacle conical, with chaff- 
like bracts toward the summit. 
Achenes angled or striate, not hairy. 
Pappus none. (Ancient Greek name of 
the Chamomile.) 

1. A. cotula L. Mayweed. Fig. 997. 
Annual, 1 to 2 or rarely 3 ft. high; 
herbage ill-scented, nearly glabrous; 
bracts narrow and acute, or awl-like; 
ray-flowers 14 to 20, sterile; achenes 
rugose, 10-ribbed.-—Nat. from Eur.; 
abundant in pastures and waste lands. 
May-Aug. Also called Dog Fennel. 

A. n6bilis L. Garden Chamomile. 
Perennial; peduncles erect from de¬ 
cumbent branches, 4 to 8 in. high; her¬ 
bage pubescent, aromatic; achenes 
smooth, with a narrow membranous 
border.—Garden plant from Eur.; an 
escape at Ft. Bragg. 

138. ACHILLEA L. Yarrow 

Perennial herbs with alternate 

leaves, in ours pinnately divided into 
many fine segments. Heads in a terminal corymb, radiate; rays few, white; 
disk-flowers yellow; both disk and ray fertile. Involucre oblong or ovoid, its 
bracts imbricated, with scarious margins. Receptacle chaffy, nearly flat. 
Achenes strongly obcompressed, callous-margined, destitute of pappus. (In 
honor of Achilles.) 

Rays white, % to % as long as the involucre; bracts of the involucre pale, rarely brown- 
margined; leaves villous.1. A. millefolium. 

Rays white or pink, x/2 to % as long as involucre; bracts of the involucre dark brown- 
margined; leaves silky-pubescent.2. A. borealis. 

1. A. millefolium L. var. lanulosa Piper. Common Yarrow. Milfoil. Fig. 
998. Stem simple, erect or ascending at the very base, 1% to 3 ft. high; 
herbage loosely villous or a little arachnoid, sometimes sliaggy-villous; leaves 
linear-lanceolate in outline, the multifid divisions crowded on the rachis, the 
ultimate segments linear; corymb compound, flat-topped or convex; rays 4 
or 5; achenes rather broadly margined.—Open slopes or open woodlands, low 
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hills to high mts., 200 to 9000 
ft.: throughout Cal.;n. to Wash., 
e. to Mich. Mar.-July. (A. lanu- 
losa Nutt.) Var. marItima 

Jepsou n. var. Stem densely 
leafy; herbage villous-pubes¬ 
cent; ultimate leaf-segments 
narrowly ovate; corymb flat- 
topped.—Seabeaches, San Fran¬ 
cisco Bay (West Berkeley, Jep- 
son, type). Var. calif6rnica 

Jepson n. comb. Stem sparsely 
pubescent; leaves green, gla- 
brate; leaf-segments spinulose- 
tipped; achenes narrowly mar¬ 
gined.—Coastal S. Cal. (A. cali- 
fornica Pollard.) 

2. A. borealis Bong. Alpine 
dwarf 4 to 7 in. high; bracts of 
the involucre somewhat scarious, 
wnth red-brown margins; achenes 
slender, winged.—High montane, 
8500 to 11,000 ft., rare in Cal.: 
Mariposa Co.; Silver Mt., Alpine 
Co.; Mt. Shasta; n. to Alas, and 
Can., e. to Rocky Mts. 

139. CHRYSANTHEMUM L. 

Annual or perennial herbs, 998. Achillea millefolium var. lanulosa Piper; a, fl. 
ours with toothed or incised branchlet x 1; 6, leaf x l; c, disk-fl. x 3; 

leaves. Heads large, solitary on ' ray ‘ x 3‘ 
leafy-bracted peduncles. Disk-flowers yellow; rays yellow or white. Recep¬ 
tacle flat or hemispherical, naked. Achenes glabrous, at least those of the 
disk 5 to 10-ribbed all around. (Greek chrusos, gold, and anthemon, a 
flower.) 

Lower leaves mostly clasping; bracts ovate; rays deep yellow, with broad base, conspicu¬ 
ously notched at apex, 2 to 4 lines wide.1. G. segetum. 

Lower leaves petioled; bracts lanceolate; rays white, with tapering base, inconspicuously 
notched at apex, 1 to 3 lines wide.2.. G. leucanthemum. 

1. C. segetum L. Corn Chrysanthemum. Annual, erect, 1 to 2 ft. high; 
herbage glabrous; lower leaves pinnatifid or incised; upper merely denticu¬ 
late, sessile by a clasping base; heads 1% to 2 in. wide; ray-achenes broad, 
3-sided, lateral angles winged and few-toothed; disk-achenes cylindric.—• 
Open fields, nat. from Eur.: West Berkeley; Caspar; Mendocino City. May- 
June. 

2. C. leucanthemum L. Ox-eye Daisy. Perennial; stem erect, simple or 
branched above, 1 to 3 ft. high; herbage essentially glabrous; lower leaves 
obovate or spatulate, tapering to a long petiole, coarsely toothed; cauline 
leaves oblanceolate, clasping, Yi to 2% in. long, dentate; bracts lanceolate, 
edged with a brown line and scarious-margined; heads IYl to 2 in. wide; 
rays white.—Fields, nat. from Eur.: Eureka; Sisson; Crescent City. Aug.- 
Sept. 

140. TANACETUM L. 

Strong-scented perennial herbs. Leaves entire, somewhat cleft or 2 or 3 
times pinnately divided into numerous small lobes. Heads globular, discoid, 
many-flowered, borne in a corymb-like peduncled cluster or in a cyme. Flow¬ 
ers yellow. Involucre of numerous scale-like bracts. Receptacle flat or low, 
naked. Achenes 5-ribbed or 3 to 5-angular, with broad truncate summit bear¬ 
ing a low crown-like pappus or none. (Name obscure.) 
Heads flat, low-convex, V2 in. broad; pappus coroniform-dentate; receptacle flat. 

1. T. camphoratum. 
Heads globular, smaller; pappus obsolete or none; receptacle convex or conical. 
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Herbaceous; leaves dissected; heads 3 to 4 lines in diameter; receptacle densely fim- 
brillate-hirsute ..2. T. potentilloides. 

Suffrutescent at base; leaves simply or pedately cleft or entire; receptacle not hirsute. 
3. T. canum. 

1. T. camphoratum Less. Dune Tansy. Fig. 999. Stems robust, decumbent 
or ascending, 1 to 2% ft. long; herbage with the aroma of camphor, villous- 

tomentose when young, the wool 
more or less deciduous in age; 
primary and secondary divisions 
of leaves much crowded, the latter 
oval or oblong, the margin more 
or less revolute; aclienes glandu¬ 
lar.—Sand-dunes along the coast: 
San Francisco to Humboldt Bay. 
Aug.-Nov. 

2. T. potentilloides Gray. Stems 
erect or decumbent, several from 
a thick or shortly branched root- 
crown, 4 to 6 in. high; herbage 
villous, grayish; leaves mostly in 
a basal tuft, ovate in outline, 2 
to 3 times pinnately dissected into 
linear lobes, % to 1 in. long, with 
a petiole as long or longer; upper 
leaves clasping, similar but re- 

999. Tanacetum camphoratum Less.; a, fl. branch- duced; corymbs very compact, 
let x % ; b, pinna x 2; c, pinnule x 4; d, fl. x 4. 2 to 5 heads; heads hemis¬ 

pheric, 2 to 3 lines broad; bracts of the involucre very short-ovate or round- 
ovate, villous, with scarious margins; disk-flowers golden yellow.—Easterly 
valleys of the higher Sierra Nevada in Sierra, Nevada and Eldorado Cos.; 
e. to Nev., n. to southeastern Ore. 

3. T. canum Eat. Stems erect, leafy, several from the somewhat branched 
and woody root-crown, 3 to 5 in. high; herbage canescent with a close tomen- 
tum; leaves linear, simple or divided to the middle 
into 3 (or 4) linear lobes, 3 to 5 (or 8) lines long, 
sessile; corymbs compact, with 2 to 5 heads; heads 
1% to 3 lines wide, with rounded base; bracts of the 
involucre ovate, canescent, scarious-margined; disk- 
flowers lemon-yellow.—High montane cliffs and 
rocky slopes, 8000 to 11,000 ft.: Sierra Nevada 
from Mt. Dana to Mt. Whitney and Olanclia Peak; 
e. to Nev., n. to southeastern Ore. 

141. MATRICARIA L. 

Ours glabrous annuals with pinnately dissected 
leaves. Heads solitary or somewhat corymbose, 
with many greenish yellow flowers. Receptacle 
slender-conical, naked. Bracts of the involucre im¬ 
bricated, with scarious margins, persistent. Corollas 
tubular, without limb. Rays none. Pappus reduced 
to a membranous crown or border, or none. Achenes 
glabrous, 3 to 5-nerved on the sides, rounded on 
the back. (Latin matrix, because used medici¬ 
nally.) 

Heads 2 to 4 lines high; achenes with an obscure margin 
at summit.1. M. suaveoler\s. 

Heads mostly 4 to 6 lines high; achenes with a broad or 
unequally lobed crown.2. M. occidentalis. 

1. M. suaveolens (Pursh) Buch. Pineapple 
Weed. Fig. 1000. Stem branching, 2 to 10 in. high; 
herbage sweet-scented; heads short-peduncled, 2 to 3 
(or 4) lines high; bracts of the involucre broadly ob- sect, of head x 1 y2 ;’c,fl.x5. 



SUNFLOWER FAMILY 1139 

long.—Common in beaten roadways, about old farm buildings and in pasture 
lands throughout Cal. Apr.-Alay. Doubtfully native. (Af. discoidea DC. Af. 
matricarioides Porter.) 

2. M. occidentalis Greene. Stem either branching or unbranclied below 
the corymbose summit, 1% to 2 ft. high; herbage not so strongly scented; 
heads as much as % in. high; achenes sharply angled, with a broad crown¬ 
like margin, or the crown lobed and 1-sided.—Rich soil of fields: Sacramento 
Valley and South Coast Ranges to coastal S. Cal. 

142. ARTEMISIA L. Sagebrush 

Herbs and evergreen shrubs, mostly bitter and aromatic, with alternate 
leaves. Heads small, nodding or erect, in panicled spikes or racemes. Flow¬ 
ers yellow or purplish; rays none. Disk-flowers perfect and marginal ones 
pistillate, or all perfect. Corollas of the pistillate flowers 2 or 3-toothed, of 
the perfect flowers 5-toothed. Involucre imbricated, dry and scarious. Recep¬ 
tacle nearly flat, naked (or chaffy in one species). Achenes obovoid or 
oblong, mostly with a small terminal disk or areola. Pappus none. (Artemisia, 
wife of Alausolus, king of Caria.) 

A. Heads consisting wholly of perfect fertile flowers. 

Plants wholly or nearly herbaceous, the stems and upper surface of leaves green or greenish; 
receptacle chaffy, most of the flowers being subtended by scaledike bracts. 

1. A. palmeri. 
Shrubs or shrubby, the herbage canescent or silvery with fine close tomentum; receptacle 

naked. 
Heads comparatively small (1 to 2 lines long), 5 to 9-fiowered; bracts rather firm. 

Plants 3 to 6 ft. high; leaves mostly 3-toothed or the upper entire. 
2. A. tridentata. 

Plants % to 2 ft. high. 
Leaves deeply lobed or cleft or some entire. 

Heads few; leaves 3-lobed.3. A. arbuscula. 
Heads numerous; leaves 3 to 5-lobed.4. A. trifida. 

Leaves entire, rarely toothed... . .5. A. cana. 
Heads larger and broader, 7 to 14-flowered; inner bracts more nearly scarious. 

Pubescence minute and very close; bracts of involucre broad. . . .6. A. rothrockii. 
Pubescence looser; inner bracts of involucre narrow.7. A.bolanderi. 

B. Heads tuith the marginal flowers pistillate, the central ones perfect. 

Flowers all fertile; style 2-cleft. 
Shrub; achenes with a minute squamellate crown-shaped pappus at the summit. 

8. A. californica. 
Herbs (or slightly wmody at base) ; achenes wholly destitute of pappus. 

Biennial; wholly glabrous.9. A. biennis. 
Perennial; more or less hairy. 

Leaves without white-cottony tomentum.10. A. norvegica. 
Leaves white-cottony beneath, green or glabrate above.11. A. vulgaris. 

Only the marginal pistillate flowers fertile, the central perfect ones infertile; style mostly 
entire. 

Achenes and flowers beset with long cobwebby and crisped hairs; leaves 2 to 3 times 
pedately dissected; spinescent dwarf shrub .12. A. spinescens. 

Achenes nearly glabrous; perennial (or biennial) herbs, not spinescent. 
Leaves dissected into spatulate or linear lobes, densely silky-villous. 

13. A. pycnocephala. 
Leaves mostly entire; herbage glabrous.14. A. dracunculus. 

1. A. palmeri Gray. Stems slender, erect, herbaceous or a little woody at 
base, 2 to 3 ft. high, minutely pubescent; leaves pinnately divided into 3 or 
5 remote linear lobes or some linear and entire, l1/* to 2^ in. long, almost 
glabrous above, white-pubescent beneath, the margins revolute; heads mostly 
erect, sometimes nodding in age, rather densely disposed on the branches of 
the elongated panicle; involucres hemispheric, 1 to 1% lines high; bracts of 
the receptacle scarious, subtending many of the flowers.-—Sw. San Diego Co.: 
San Diego; National City; Jamul Valley; s. to L. Cal. 

2. A. tridentata Nutt. Common Sagebrush. Fig. 1001. Erect much- 
branched shrub 3 to 6 ft. high, with a distinct trunk and shreddy bark; 
herbage aromatic, canescent or silvery throughout with a fine and close 
tomentum; leaves narrowly cuneate or oblanceolate, 3 (or 4)-toothed at 
apex or entire, % to 1% in. long; panicle diffuse (or sometimes narrow), 
y2 to 1Yo ft. long; heads narrow, 4 to 6-flowered, 1% to 2 lines high; acces¬ 
sory bracts short, broadly ovate.—High plains and arid mountain slopes, 1500 
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d 

b 

to 6000 ft., exceedingly abundant in the 
main parts of its range: Siskiyou Co. 
to Modoc Co., thence s. along e. side of 
Sierra Nevada to Inyo Co.; w. slope 
Sierra Nevada from Mariposa Co. to 
Kern Co.; Tehachapi Mts.; mts. on w. 
side Mohave Desert; desert slopes San 
Gabriel, San Bernardino, San Jacinto 
and Santa Bosa mountains; only occa¬ 
sional in coastal S. Cal.; e. to Col., n. 
to Mont, and B. C. Var. parIshii Jepson 
n. comb. Bush 1 to 3 ft. high; herbage 
densely and closely cinereous-pubescent; 
leaves spatulate, strongly 1-nerved, 
mostly entire but some of the lower 
ones 2 or 3-toothed at apex, the mar¬ 
gins revolute, % to 1% in. long; heads 
oblong, 5 to 7-tlowered, 1 to 1% lines 
high, inclined to nod when mature, in 
small close glomerules on short branch- 
lets of the rather loose oblong panicle; 
achenes cobwebby-villous. — Western 
margins of the Mohave Desert: New- 
hall; Bosamond; Santa Clara Biver; 
also w. Nev. (A. parishii Gray. A. tri- 
dentata subsp. parishii Hall.) 

3. A. arbuscula Nutt. Black Sage. 

Dwarf bush 7 to 13 in. high, the main 
branches stout, the flowering branches 
slender; leaves cuneate or fanshaped, 

3-parted or -divided, the lobes spatulate to linear or oblong, sometimes again 
2-lobed, 1% to 3% lines long, those subtending the heads usually entire and 
narrow; panicle naked, strict, or the inflorescence often simple and spike¬ 
like; heads sessile, 5 to 9-flowered.—High mts. and elevated arid plains, 5000 
to 9000 ft.: Nevada and Eldorado Cos.; e. to Utah and Wyo., n. to Ida. 

1001. Artemisia tridentata Nutt.; a, fl. 
branchlet x Vs; b, head x 3 ; c, bract of 

involucre x 5; d, fl. x 5. 

4. A. trifida Nutt. Much branched shrub % to 2 ft. high; herbage silvery 
or canescent with a very fine close tomentum; leaves cuneate or fanshaped, 
3-cleft at apex or 3-divided into linear lobes, 3 to 8 lines long; heads oblong 
or ovatish, 5 to 8-flowered, 1 to 2 lines long, borne in a narrow panicle or 
simple spike; involucres canescent, the accessory bracts oblong or lanceolate; 
achenes resinous-granuliferous.—Elevated open plains, rare in Cal.: Lan¬ 
caster, Mohave Desert; e. Ore. to Mont, and Col. 

5. A. cana Pursh. Shrub 1 to 3 ft. high; herbage mostly silky-canescent; 
leaves linear, acute, 1 to 2 in. long, entire or rarely with 1 or 2 irregular 
teeth or lobes; heads erect, 6 to 15-flowered, sessile in small glomerules, the 
glomerules disposed in a narrow leafy panicle; involucres campanulate.— 
Plains and low mts. of the arid interior: e. side Sierra Nevada from Mono 
Co. to Nevada Co.; n. to Can., e. to N. Mex. and Neb. 

6. A. rothrockii Gray. Low erect shrub % to l1/* ft. high; stems whit¬ 
ened, the leaves canescent or some of them greenish; leaves spatulate, obtuse, 
entire or sometimes trifid at the dilated apex, 6 to 9 lines long; heads oval, 
7 to 12-flowered, 2 to 3 lines long, in close glomerules, the glomerules dis¬ 
posed in spikes and subtended by reduced leaves; involucral bracts broadly 
or narrowly obovate; achenes nearly glabrous, glandular-granuliferous.— 
High plateaus, 7000 to 10,000 ft.: Sierra Nevada from Mt. Dana to Olancha 
Peak; San Bernardino Mts.; e. to Col., n. to Wash. 

7. A. bolanderi Gray. Shrub 1 to 2 ft. high; leaves narrowly linear, 6 to 
11 lines long, % to 1 line wide, entire and acutisli, or some 3-cleft at apex; 
heads numerous, densely glomerate-paniculate, 14-flowered, mostly equaled 
or surpassed by 1 or 2 linear-subulate accessory bracts.—East slope of the 
Sierra Nevada in Mono Co., 7500 to 9000 ft. 



SUNFLOWER FAMILY 1141 

8. A. californica Less. California 

Sagebrush. Old Man. Fig. 1002. Gray 
shrub 2y2 to 4 ft. high; leaves with a 
minutely appressed pubescence, the low¬ 
est palmately once or twice parted into 
linear-filiform segments, the upper 
entire and more or less fascicled; 
heads many, nodding in long racemose 
panicles; involucres 1% or 2 lines 
broad; achenes with a minute squamel- 
late crown-shaped pappus.'—Exposed 
slopes of hills, often gregarious, 10 to 
2500 ft.: Marin Co., sw. Solano Co. 
and Mt. Diablo to coastal S. Cal.; w. 
side Colorado Desert; s. to L. Cal. 

9. A. biennis Willd. Erect virgate 
biennial herb 1 to 3 ft. high; herbage 
glabrous, inodorous, tasteless; leaves 
2 to 4y2 in. long, bipinnately divided 
into lanceolate or broadly linear in¬ 
cised or serrulate divisions, or the 
uppermost merely pinnatifid; heads 
crowded on the short branchlets, the 
whole inflorescence spike-like and 
more or less leafy; achenes with small 
epigynous disk. — Weed in river bot¬ 
toms or borders of marshes, introduced 
from Eur.: lower Sacramento Eiver; 
West Berkeley; Palo Alto; Laguna, 
Orange Co. 

1002. Artemisia californica Less.; a, fl. 
branchlet x % ; b, leaf x % ; c, head x 3; 
d, staminate fl. x 7; e, pistillate fl. x 7. 

10. A. norvegica Fries var. saxatilis Jepson n. comb. Stems rather stout, 
y2 to 2 ft. high, herbaceous; herbage 
thinly villous to glabrate; leaves 
ovate in outline, 3 to 5 in. long, twice 
pinnately parted into linear or lance- 

b olate segments, the segments 2 to 10 
lines long; heads large (commonly 4 
to 5 lines broad), nodding, loosely 
racemose or racemose-paniculate, most 
of them long-peduncled; bracts of the 
involucre with broad scarious brown 
margins; corolla yellow or turning 
brown, loosely pilose, rarely almost 
glabrous.—High montane, 5000 to 9000 
ft.: Sierra Nevada from Tulare Co. to 
Placer Co.; e. to Col., n. to Alb. and 
Alas.; Siberia. (A. norvegica subsp. 
saxatilis Hall. A. chamissoniana var. 
saxatilis Besser.) 

11. A. vulgaris L. var. discolor Jep¬ 
son n. comb. Stems erect, simple or 
branching, mostly slender, 10 to 15 
in. high, from running rootstocks, gla¬ 
brous or glabrate; leaves ovate in out¬ 
line, 1 to 2 in. long, pinnately divided 
into 5 narrow segments, the segments 
entire or again toothed or cleft, green 
and glabrate above, white-tomentu- 
lose beneath; heads 1 or 2 lines high, 
20 to 30-flowered, glomerate, the glome- 
rules disposed in an interrupted spike¬ 
like or virgate panicle; involucres 
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hemispherical-campanulale, greenish and scarious, glabrous or glabrate, 20 
to 30-flowered.—Sierra Nevada, both slopes, 4000 to 5000 ft., uncommon; n. 
to B. C., e. to Mont, and Col. (A. discolor Dougl. A. vulgaris subsp. discolor 
Hall.) Var. heterophAlla Jepson n. comb. California Mugwort. Fig. 1003. 
Stems from running rootstocks, erect, woody at base, strict, 3 to 6 ft. high; 
leaves lanceolate to oblong, ovate or elliptic, sparingly pinnatifid (with 
downward incisions), cleft or often entire (especially the upper), green 
above, wliite-tomentose beneath, sometimes glabrous, 2 to 6 in. long; heads 
mostly erect, in dense spikes in an open or more commonly dense terminal 
panicle, the main axis leafy; involucres oblong, glabrous; marginal flowers 
pistillate, disk-flowers perfect, all fertile.—Common along stream-banks and 
flats, 10 to 3500 ft.: throughout Cal.; n. to B. C. and Sask., e. to western 
Nev., s. to L. Cal. (A. heterophylla Nutt. A. vulgaris subsp. heterophylla 
Hall.) Var. littoralis Suksdorf. Stems 2 to 5 ft. high; involucres ovoid, 
nearly glabrous, 1 to 1% lines wide; disk-flowers 3 to 7.—Along the coast, 
Humboldt Co.; n. to B. C. Yar. gnaphalodes (Nutt.) Ktze. Stem erect, 
1 to 3*4 ft- high; leaves densely white-tomentose on both surfaces, the 
tomentum usually persistent.—San Diego Co.; San Jacinto Mts.; Modoc Co.; 
n. to Can., e. to Mo. and Tex. (A. gnaphalodes Nutt. A. vulgaris subsp. 
gnaphalodes Hall.) Var. lindleyana Jepson n. comb. Stems erect, 5 to 15 
in. high; leaves narrow, entire or slightly lobed; heads in a narrow short 
spike-like panicle.—Sierra Nevada in Tulare Co.; e. through the Great 
Basin. (A. lindleyana Besser. A. vulgaris subsp. lindleyana Hall.) Var. 
ludoviciana (Nutt.) Ktze. Stems simple, erect, from running rootstocks, 
1 to 3)4 ft. high, herbaceous or essentially so; herbage white-tomentulose or 
the leaves glabrate above; leaves 1 to 2 in. long, narrowly to broadly lance¬ 
olate, dilated above and coarsely toothed, or linear and 3-cleft at apex, or 
sometimes pinnately divided into 5 linear remote lobes; upper leaves becom¬ 
ing narrow and entire, acute; heads erect or horizontal, disposed in dense 
spikes, the spikes in a narrow compact panicle leafy-bracteate below; in¬ 
volucres hemispheric, 15 to 25-flowered, 1)4 to 2% lines high.—Montane in 
S. Cal., 5000 to 6800 ft.: Santa Rosa Mts.; San Bernardino Mts.; Providence 
Mts.; e. to Tex., n. to Wash. (A. ludoviciana Nutt. A. vulgaris subsp. 
ludoviciana Hall.) 

12. A. spinescens Eat. Bud Sage. Low compact dwarf (4 to 8 in. high), 
the woody stems very stocky; herbage, especially the young branches, white- 
tomentose; leaves 2 to 5 lines long (the petioles 1)4 times as long to almost 
none), pedately 5-parted and the divisions once or twice 3-lobed, the lobes 
spatulate; heads 5 to 12-flowered, spicate on short lateral branches which 
persist and in the year following become indurated naked spines; involucres 
globose, 1)4 lines broad; bracts 5 or 6, obovate; both corolla and achene 
villous-cobwebby.—Desert mesas and plains, 2000 to 3000 ft.: Mohave Desert; 
Inyo Co. and n. along e. side Sierra Nevada to Lassen Co.; n. to Ore. and 
Mont., e. to Wyo., Col. and N. Mex. 

13. A. pycnocephala I)C. Stems stout, simple, 1)4 to 2)4 ft. high, some¬ 
what woody at base, crowded with leaves up to the inflorescence; herbage 
densely silky; leaves once to thrice pinnately divided into linear lobes; heads 
erect, in spikes, the spikes crowded in a dense virgate panicle; heads almost 
or quite 2 lines in diameter; involucre densely villous.—Sand hills along the 
coast, Monterey Co. to Humboldt Co.; n. to Ore. (A. campestris L. subsp. 
pycnocephala Hall.) 

14. A. dracunculus L. Stem erect, paniculately branched above, 2 to 4)4 
ft. high, herbaceous, arising from a rootstock; herbage glabrous, not aro¬ 
matic; leaves linear to lanceolate, entire or the lowermost deeply 3-cleft, 
% to 2)4 in. long; heads numerous, 1 to 2 lines broad, nodding on very short 
peduncles in a close or open panicle, the clusters sometimes secund on the 
slender branches; marginal flowers fertile, disk-flowers perfect but sterile.— 
Rare in Cal.: San Leandro; Santa Catalina Isl.; Ballona; San Bernardino 
Mts.; L. Cal. to Col. and Can. (A. dracunculoides Pursh.) Yar. glAuca Jep¬ 
son n. comb. Herbage glabrate, the young parts silky; panicle dense; heads 
1 to 1)4 lines broad.—Inyo Range; e. to Tex., n. to B. C. and Man.; Siberia. 
(A. glauca Pall. A. dracunculus subsp. glauca Hall.) 
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143. COTULA L. 

Low strong-scented herbs. Leaves alter¬ 
nate, dissected or lobed, or with some entire 
on the same plant. Flowers yellow. Heads 
slender-peduncled, discoid, low-hemispher¬ 
ical. Bracts of involucre greenish, in about 2 
ranks. Receptacle flat or nearly so, naked. 
Outer series of flowers pistillate only and 
apetalous. Disk-flowers with 4-toothed 
corolla, fertile or infertile. Mature achenes 
raised on pedicels, compressed, spongy-mar- 
gined or narrowly winged, destitute of 
pappus. (Greek kotule, small cup or low 
vessel.) 

Annual; leaves pinnately dissected; pistillate flowers 
in 2 or 3 rows.1. G. australis. 

Perennial; leaves some pinnatifid and some entire, branchlet x 1; b, fl. x 8V2 ; c, achene 
sheathing at base; pistillate flowers in a x 8 V2. 
single row.2. G. coronopifolia. 

1. C. australis Hook. f. Fig. 1004. Slender branching annual 2 to 5 (or 12) 
in. high; herbage with scattered soft spreading hairs; leaves pinnately or 
bipinnately dissected into linear lobes; heads very small, 1 to 1% lines 
broad; bracts of involucre brownish-tipped and with scarious edges; pistil¬ 
late flowers in 2 or 3 rows, pediceled; disk-flowers nearly or quite sessile; 
marginal achenes somewhat compressed, minutely hispid on both faces but 
the margin glabrous.—Nat. from Austr. in streets of towns and cities: 
Eureka; Berkeley; Oakland; San Francisco; Pasadena; Riverside; San Diego. 
Jan.-Mar. 

1004. Cotula australis Hook.; a, fl. 

b 

2. C. coronopifolia L. Brass Buttons. Fig. 1005. Perennial, somewhat 
succulent, often subaquatic; stems commonly many and clustered, decumbent, 
14 to 1 ft. long; leaves linear, lanceolate, or oblong, entire, coarsely toothed or 
pinnatifid on the same plant, dilated at base into a short sheath round the 

stem; heads depressed, 4 to 5 lines 
broad; pistillate flowers in a single 
row, on pedicels as long as the in¬ 
volucre, without corolla; disk-flowers 
on much shorter pedicels.—Nat. from 
S. Afr. along the coast in saline locali¬ 
ties or springy places in the hills, 
most abundant in the salt marshes: 
Eureka and San Francisco Bay to 
coastal S. Cal. Mar.-Dec. 

144. SOLlVA R. & P. 

Small depressed annual with rigid 
short branches, petioled and pinnately 
dissected leaves, and discoid heads of 
greenish flowers sessile in the forks. 
Involucre of 7 or 8 greenish nearly 
equal bracts. Receptacle flat. Outer 
series of flowers pistillate and apeta¬ 
lous; innermost flowers perfect but 
sterile, the corolla 4-toothed. Achenes 
obcompressed, callus - margined or 
winged and pointed with the hardened 
persistent style. Pappus none. (Dr. 
Salvador Soliva of Spain.) 

1. S. sessilis R. & P. Plants 2 to 4 
(or 10) in. across, minutely pubescent 
or rusty-villous; one, two or three 

A . .. ,. T „ fl Kr.or.nl, heads sessile at the very base, the 
let NlNTsk°fl X 5* c, 'achene x 5. somewhat tortuous stems radiating 

C 
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from under these; involucral bracts 7 or 8, oblong, acute, pilose-pubescent; 
pistillate flowers 9 to 12; each wing of the achene terminating above in an 
incurved tooth; staminate flowers fewer than the pistillate, 7 to 9; styles 
stout, subulate, conspicuously exserted beyond the disk-corolla. — Moist 
ground: Hupa; Mendocino Co.; Howell Mt.; Oakland; San Francisco; Santa 
Cruz Mts.; Santa Barbara. Mar.-May. Perhaps nat. from Chile. 

Tribe 11. Senecioneae. Groundsel Tribe 

Herbs or a few shrubs or woody-based plants. Leaves alternate or basal. 
Bracts of the involucre little or not at all imbricated, mostly in 1 or 2 rows. 
Beceptacle naked. Flowers of both disk and ray yellow, except Petasites. 
Anthers not caudate. Pappus-bristles soft, commonly copious, most often 
white. 

145. CROCIDIUM Hook. 

Small annual herbs. Stems simple, several from a tuft of basal leaves and 
bearing a single terminal head, naked above, the cauline leaves only on 
lower third or half and often reduced. Basal leaves fleshy. Herbage floccu- 
lent-woolly or glabrate above. Heads with disk- and ray-flowers, all the 
flowers fertile. Involucre broadly hemispherical, its bracts 8 to 12, 
nearly equal, thin-herbaceous. Eeceptacle conical. Flowers golden yellow. 
Anthers with deltoid-ovate acute tips. Style-branches short and broad, 
terminated by a large deltoid appendage. Achenes covered with oblong 
papillae, these developing spiral threads when wetted. Disk-flowers with 
pappus, commonly none in the ray. Pappus-bristles equal, white, barbellate, 
soon deciduous. (Diminutive of Greek croce, loose thread, in reference to the 
wool persistent in the leaf axils.) 

1. C. multicaule Hook. Stems erect, 3 to 6*4 in. high; herbage flocculent- 
woolly when young, soon glabrate; basal leaves obovate or spatulate, 2 to 
7 lines long, the cauline ones only on lower part of stem, lanceolate, abruptly 
attenuate, 1 to 2 lines long; ray-flowers 8 to 12, the rays elliptic to oblong, 
2 lines long.—Open cool slopes of hills, 1500 to 4000 ft.: Mariposa; Arroyo 
Mocho, Mt. Hamilton Range; Mendocino Co. to Siskiyou Co.; n. to B. C. 
and Ida. Mar.-May. 

146. PSATHYROTES Gray 

Low annuals with scurfy or tomentose herbage. Leaves alternate, broad 
and rounded, petioled. Heads discoid, the flowers all perfect and fertile. 
Involucre hemispheric, its bracts in 2 or 3 series. Receptacle flat. Corolla 
yellow, sometimes turning purplish, with the proper tube very short (the 
filaments thus inserted near the base), the throat elongated-cylindric, and 
the short lobes woolly. Style-branches flattish, obtuse. Achenes narrow- 
turbinate, densely white or rusty villous. Pappus-bristles numerous, short, 
scabrous, white or rusty. (Greek psathurotes, brittleness, referring to the 
stems.) 

Outer involucral bracts with recurved or spreading tips; leaves thick. . .1. P. ramosissima. 
Outer involucral bracts with erect tips; leaves thinner.2. P. annua. 

1. P. ramosissima (Torr.) Gray. Stem widely and more or less dichoto- 
mously much-branched, forming a low compact rounded and densely leafy 
plant 2 to 6 in. high and 3 to 12 in. broad; herbage white with a. close 
tomentum, strongly turpentine-scented; leaves roundish, subcordate or 
cuneate at base, thick, irregularly toothed above base, 4 to 9 lines broad, 
the petioles 1 to 4 lines long; heads 3 to 4 lines high, solitary on axillary 
peduncles, the naked peduncles at maturity recurved.—Desert floors and 
washes, 100 to 4000 ft.: Inyo Co.; e. Mohave Desert; Colorado Desert; s. to 
L. Cal., e. to Ariz. Apr.-May. 

2. P. annua (Nutt.) Gray. Stem freely and somewhat openly branched 
from the base, forming plants 1 to 6 in. high and 1% times as broad; herbage 
puberulent, the leaves scurfy-pubescent; leaves fanshaped, irregularly den¬ 
tate, 4 to 9 lines broad, on petioles % to as long; heads 3 lines high, borne 
in terminal glomerules and solitary on peduncles in the forks, the peduncles 
about 2 to 8 lines long.—Desert canons and flats, rare in Cal.: Rabbit Sprs., 
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s. Mohave Desert; Rock Canon, e. Kern Co.; Lone Pine, Inyo Co.; e. to Nev., 
Utah ancl Ariz. 

147. RAILLARDELLA Gray 

Low perennial herbs. Leaves narrow, entire, mostly basal, the cauline 
alternate or none. Heads commonly solitary, or rarely in 2s or 3s, with yellow 
flowers, mostly discoid, sometimes radiate. Involucral bracts linear, 
in a single series, barely overlapping. Receptacle flat. Disk-corollas with 
short tube, elongated throat, and 5 short glabrous lobes. Style-appendages 
flattisli, liispidulous, with lanceolate or cuspidate tips. Achenes linear, pubes¬ 
cent. Pappus of 10 to 25 slender soft-plumose bristles. (Diminutive of 
Raillardia, a shrubby Composite genus of the Hawaiian Isis.) 

Stems leafy, arising from the branched crown of a very short root; leaves linear; pubes¬ 
cence hirsute. 

Leaves acute; lowest leaves not sheathing; heads discoid; pappus-bristles longer than 
the achene; herbage greenish; s. Sierra Nevada.1. R.muirii. 

Leaves obtuse or obtusish; lowest very small leaves opposite, distinctly sheathing at 
base, 2 to 3 lines long; heads with 2 or 3 rays; pappus-bristles shorter than 
the achene; herbage hirsute-canescent; mts. of n. Lake Co.. . .2. R. scabrida. 

Stem scapose or with occasionally a few small leaves below; leaves crowded in a basal tuft 
or on short sterile shoots; pubescence not hirsute. 

Herbage silvery-tomentose; scapes Vs to 4 in. high, arising from the branched crown 
of a stout root; rays none.3. R. argentea. 

Herbage green, not tomentose; scapes mostly 4 to 11 in. high, arising from a hori¬ 
zontal rootstock; rays none or present.4. R. scaposa. 

1. R. muirii Gray. Stems erect, several from the branched root-crown, 
9 to 12 in. high; herbage roughish-hirsute, the stems glandular-villous above 
the base and up to involucre; leaves linear or lanceolate-linear, acute, sessile; 
heads terminal and 1 or 2 lateral, 5 to 7 lines high, wholly discoid; involucres 
campanulate, hirsute and glandular-villous; pappus-bristles 10 to 12, 4 lines 
long.—Southern Sierra Nevada, 4000 to 7000 ft., in Fresno Co.: Tehipite 
Valley; Mt. Woodworth. 

2. R. scabrida Eastw. Stems several, assurgent or ascending from the 
short branches of the root-crown, 5 to 8 in. high; leaves linear, sessile, obtuse 
or sometimes auricled at base, 4 to 6 
lines long; lowest leaves 2 to 3 lines 
long, opposite, sheathing at base; 
heads broadly cylindric, 6 lines high, 
solitary or 2 or 3 in loose cymes; rays 
2 or 3, l1/? lines long; pappus-bristles 
1 y2 lines long. — Gravelly crests or 
slopes, 6500 to 7600 ft., n. Lake Co.: 
Snow Mt.; Mt. Hull. 

3. R. argentea Gray. Scapes % to 
4 in. high, reddish and puberulent; 
leaves narrowly oblanceolate, acute, 
covered with a silvery felt, % to 1 or 
2 in. long; heads 7 to 10 lines high; 
involucres narrowly campanulate, 3U> 
to 4a/2 lines high, the bracts linear, 
acuminate; corolla yellow.—High mon¬ 
tane, 10,000 to 11,500 ft.: Mt. San 
Gorgonio; Sierra Nevada from Tulare 
Co. to Lassen Peak; White Mts.; n. to 
southern Ore. 

4. R. scapdsa Gray. Fig. 1006. 
Scapes 2 or 4 to 11 in. high, from 
stoutish rootstocks; herbage viscid- 
glandular and sparingly pilose; leaves 
narrowly linear-oblanceolate, 1 to 4 
in. long; flowering heads 7 to 10 lines 
high; involucres cylindraceous, 10 to 
40-flowered; corolla light yellow; rays 
none or sometimes 1 to 3 or 5 and 1 

1006. R a ill a r dell a scaposa Gray; a, habit x 
Vs ; b, fl. x 1 Vs. 
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to 2 lines long.—Montane meadows, 7800 to 11,000 ft., Sierra Nevada from 
Tulare Co. to Tuolumne Co. Var. pringlei Jepson n. comb. Rays 4 or 5, very 
conspicuous, 6 to 9 lines long, 3 to 7 lines wide, deeply 2 or 3-notched at apex. 
—High montane: Scott Mts.; Mt. Silliman; Farewell Gap. (R. pringlei Greene.) 

148. CACALIOPSIS Gray 

Floccose-woolly perennial herbs, the stoutish stems from stout rootstocks. 
Leaves mostly basal, round-cordate, palmately cleft or parted. Heads few, 
corymbosely disposed at the summit of the nearly naked stem, rayless, the 
flowers yellow, numerous. Involucre broadly campanulate, its bracts many, 
linear-lanceolate, acuminate, rigid rather than herbaceous. Anthers entire 
at base. Style puberulent below the slightly flattened branches. Achenes 
10-nerved. Pappus copious, soft and white, equaling the corolla. (Greek 
kakalia, ancient Greek name of some plant, and opsis, likeness.) 

1. C. nardosmia Gray. Stem erect, 1 to iy2 ft. high; basal leaves 2% to 
6y2 in. broad, the divisions broad, cleft or toothed, the petioles 2y2 to 4 in. 
long; cauline leaves few, similar to the basal but smaller; heads about 1 in. 
high; flowers honey-scented.—Montane, 3000 to 6000 ft.: Geysers, Sonoma 
Co.; n. Lake Co.; Mendocino and Humboldt Cos.; n. to Wash. Apr.-May. 

149. PETASiTES Gaertn. Sweet Coltsfoot 

Perennial herbs with creeping rootstocks from which arise in early spring 
scape-like flowering stems (with 
many scale-like leaves) and later 
ample leaves. Heads in a dense 
corymb, subdioecious, i. e., the plants 
mostly sterile or mostly fertile, the 
whitish sterile flowers with tubu¬ 
lar 3 to 5-cleft corolla, and the pink¬ 
ish fertile flowers with ligulate 
corolla. Achenes 5 to 10-ribbed. 
Pappus elongating with age, very 
soft and white. (Greek petasos, a 
broad-brimmed hat, in allusion to 
the large leaves.) 

1. P. palmata (Ait.) Gray. Fig. 
1007. Stem erect, 7 to 10 in. high, 
glandular-pubescent, its bract-like 
scales 1 y2 to 2y2 in. long; leaves 
roundish in outline, palmately cleft 
to below the middle into 7 to 10 
lobes, green and nearly glabrous 
above, densely white-tomentose be¬ 
neath, at least when young, 5 to 
16 in. wide, the lobes denticulate, 
sinuately toothed or 3-lobed at 
apex; petioles 4 to 16 in. long; 
heads 6 to 7 lines high; “sterile” 
heads with mostly perfect (sterile) 
flowers but the marginal ones pis¬ 
tillate; “fertile” heads with 

from rootstock x % ; b, scaly stem and infl~ mostly pistillate flowers and few 
arising from rootstock x %; c, ray-fl. x 1% ; central perfect ones.—Deep shades 

d, disk-fl. x iy2. 0f wooc[ec| canons in ranges near 

the coast from the Santa Lucia and Santa Cruz mountains to Humboldt Co., 
thence e. to Siskiyou Co.; n. to Alas., e. to N. Eng. 

150. LUINA Bentli. 

Low perennial herbs with many erect simple stems. Leaves alternate, 
entire, sessile. Heads rayless, 10 to 19-flowered, disposed in terminal corymbs. 
Flowers yellow. Involucre oblong-campanulate, its bracts 8 to 12, linear, 
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rigid, carinately 1-nerved, equal. Corolla-throat very narrowly funnelform, 
equaling the narrow tube, which is slightly enlarged downward. Anthers 
sagittate at base. Style glabrous, its flattened branches papillose on the 
back. Pappus soft and white. (Anagram of Inula.) 

1. L. hypoleuca Benth. var. californica Gray. Stems several from the 
shortly branched woody crown of a very stout root, erect, 7 to 10 in. high, 
white-tomentulose; leaves oblong-ovate to elliptic, white-tomentose beneath, 
becoming glabrous and green on the veiny-reticulate upper surface, 1 to 2 
in. long; heads 5 to 6 lines high; achenes glabrous.—Barren rocky cliffs in 
the coast region, 20 to 5000 ft., a rare plant: Santa Cruz Mts.; Chimney 
Rock, Mendocino Co.; Grouse Mt., Humboldt Co.; Requa, Del Norte Co. 

151. ERECHTiTES Raf. Fireweed 

Coarse annuals with rank odor. Leaves alternate, ours auriculate-dilated 
or lobed at base. Heads discoid, paniculately cymose, the whitish or yellow¬ 
ish flowers of 2 kinds: central flowers perfect, their corollas with filiform 
tube and 4 or 5-lobed cupshaped limb; marginal flowers pistillate, their 
corollas filiform, slightly dilated at summit and 2 to 4-toothed. Pappus- 
bristles elongated, very soft and fine. (Greek name of a groundsel in 
Dioscorides’ Materia Medica.) 

Leaves deeply pinnatifid ; heads little calyculate.1. E. arguta. 
Leaves denticulate; heads markedly calyculate.2. E. prenanthoides. 

1. E. arguta DC. New Zealand Fireweed. Stem stout, erect, freely 
branching, 2 to 4 ft. high; herbage white-tomentulose, early glabrate, at least 
in part; leaves oblong-ovate in outline, deeply pinnatifid, 3 to 4in* long, 
the petiole winged, auriculate-dilated at base and toothed or incised, the 
upper leaves smaller and less lobed; heads in glomerate or in loose cymes, 
the cymes disposed in panicles; involucres cylindric, 2 lines high; pappus 
white; achenes 5-nerved, hispidulose, with a callus-like cup at summit.— 
Redwood forest, Mendocino Co. to Del Norte Co.; introduced from New Zea¬ 
land or Australia. 

2. E. prenanthoides DC. Australian Fireweed. Stem erect, 4 to 8 ft. 
high; herbage obscurely puberulent or nearly glabrous, the leaves green 
above, pale and minutely arachnoid beneath; leaves linear-lanceolate, irregu¬ 
larly denticulate, 3 to 6C2 in- long, attenuate below to a strongly auriculate 
base; panicle large, widely branched (% to 1 ft. broad), the pedicels of the 
heads filiform, 1 to 4 lines long; heads 3 lines high.—Native of Australia, 
naturalized in 1918 in Humboldt Co., since spreading rapidly. 

152. SENECIO L. Groundsel 

Herbs or shrubs with alternate leaves. Heads in terminal cymes or some¬ 
times solitary, the cymes corymbose, paniculate, glomerate or capitate. Heads 
many-flowered. Flowers yellow in both disk and ray, the latter pistillate or 
none. Involucre cylindrical to campanulate, with 1 or 2 rows of bracts of 
equal length, naked or with some small short bracts at base; bracts erect 
or connivent. Achenes terete. Pappus of abundant white and soft hairs. 
(Latin senex, an old man, on account of the white hair-like pappus.) 

A. Stems erect or ascending, never climbing. 

1. Perennials. 

a. Stems with mostly many and nearly equal leaves. 

Leaves pinnately lobed or parted or sometimes the upper narrowly linear and entire. 
Herb; stem simple; leaves comparatively broad, saliently pinnatifid and laciniate or 

dentate .1. S. clarkianus. 
Low shrubs or bushes. 

Leaves once pinnately divided into 3 to 9 linear or filiform divisions; involucral 
bracts herbaceous; mainland.2. S.douglasii. 

Leaves once or twice pinnately divided into many narrow or linear segments; 
involucral bracts fleshy or thickened; insular.3. S.lyoni. 

Leaves entire or dentate, or some laciniate-dentate, never narrowly linear. 
Plants low, 2V2 to 10 in. high; heads solitary and terminal, or few in a terminal cyme; 

bracts of the involucre penicillate at tip.4. S.fremontii. 
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Plants tall, 1 or 2 to 6 ft. high; heads cymose or corymbosely cymose. 
Heads radiate. 

Herbage glabrous or glabrate or nearly so; pubescence, if any, never viscid; 
rays commonly 5; stems commonly few or several from the base. 

Leaves (4 or) 6 lines to 2 in. wide. 
Leaves cordate to truncate at base, conspicuously and abruptly peti- 

oled .5. S. triangularis. 
Leaves cuneate or tapering at base, passing gradually into a winged 

petiole or sessile.6. S.serra. 
Leaves V2 to 1% lines wide (linear and entire) . . . 7. S. multicapitatus. 

Herbage with a viscid pubescence; San Bernardino Mts.8. S.parryi. 
Heads rayless; S. Cal. coast.9. S. astephanus. 

b. Stems few-leaved, naked above or the upper leaves reduced in size. 

Stems solitary, tall and simple, arising from a cluster of coarsely fibrous roots. 
Bracts of the involucre not black-tipped. 

Rays present. 
Leaves entire; herbage glabrous; involuc-ral bracts herbaceous. 

10. S. hydrophilus. 
Leaves dentate or denticulate, sometimes a little saliently incised; involucral 

bracts, a little thickened or fleshy.11. S. mendocinensis. 
Rays only 1 or 2 or none.12. S. aronicoides. 

Bracts of the involucre commonly blackish-tipped; stem leafy to middle. .13. S. lugens. 
Stems few to several, often in tufts, mostly from rootstocks. 

Bracts of the involucre blackish-tipped; stems 1 to 3, almost naked, arising from a 
stout horizontal rootstock.14. S.covillei. 

Bracts of the involucre not black-tipped. 
Herbage glaucous or glaucescent, mostly glabrous; rays short, few,. 

15. S. clevelandii. 
Herbage not glaucous or glaucescent; rays conspicuous. 

Plants low, commonly only 1 to 6 in. high. 
Rays yellow; leaves entire; alpine. 

Involucre cylindric; herbage glabrate; leaves plane. 
16. S. petrocallis. 

Involucre campanulate; herbage white-tomentose; leaves with the 
margin more or less revolute.17. S. muirii. 

Rays deep orange; involucre hemispheric; leaves dentate or serrate; 
low montane .18. S.greenei. 

Plants taller, mostly 1 to 3 (or 5) ft. high. 
Herbage permanently canescent with pannose tomentum (rarely glab- 

1 rate) ; leaves entire. 
Leaves mostly roundish or elliptic-ovate, white above and below. . . . 

19. S. canus. 
Leaves linear-oblanceolate, white-tomentose below, glabrate and 

green above .20. S.howellii. 
Herbage not permanently canescent or tomentose. 

Heads mostly 6 to 8 lines high. 
Leaves entire to serrate or pinnately parted. 

Leaves entire or serrate, not lobed or divided, gradually 
passing into the petiole; rare. 

Herbage green; leaves entire or serrate, acute, apic- 
ulate at apex.21. S. fastigiatus. 

Herbage white-tomentulose; leaves serrate, obtuse. . . 
22. S. neomexicanus. 

Leaves rather abruptly petioled, orbicular, or pinnately 
parted or divided with the terminal division 
mostly orbicular; herbage glabrate; mts. of 
S. Cal.23. S. ionophyllus. 

Leaves mostly once pinnately divided into separate or nearly 
distinct divisions, the divisions again lobed or incised 
or toothed. 

Herbage more or less tomentulose; North Coast Ranges 
mostly .24. S. eurycephalus. 

Herbage glabrous; South Coast Ranges mostly. 
25. S. breweri. 

Heads mostly 4 to 5 lines high; leaves (at least the basal ones) 
abruptly or definitely petioled. 

Leaves pinnately divided into nearly distinct roundish leaf¬ 
lets; stems very slender.26. S. bolanderi. 

Leaves (at least the basal ones) mostly oval, crenulate, some¬ 
times pinnatifid at base.27. S. pauciflorus. 

2. Annuals. 

Indigenous species; involucral bracts not black-tipped, sometimes brownish or yellowish. 
Rays conspicuous; involucre nearly naked at base.28. S. californicus. 
Rays none; involucre naked at base.29. S. mohavensis. 

Introduced species (except no. 32). 
Bracts of the involucre black-tipped, the involucre with small bracts at base; rays 

none .30. S. vulgaris. 
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Bracts of the involucre not black-tipped, the involucre naked at base; rays very incon¬ 
spicuous, recurved. 

Herbage pubescent; involucre cylindric.31. S. sylvaticus. 
Herbage glabrous; involucre somewhat flask-shaped.32. S. aphanactis. 

B. Stems climbing. 
Perennial herb; introduced species.33. S. mikanioides. 

1. S. clarkianus Gray. Stem simple, erect, striate-angled, 3 to 4 ft. high; 
leaves lanceolate or sometimes oblong in outline, 2 to 9 in. long, pinnatifid 
or laciniate-dentate, the salient lobes or teeth lanceolate or triangular and 
very acute; cauline leaves sessile, the basal narrowed to a long winged 
petiole; inflorescence cymose or somewhat paniculate; heads several to many, 
about 6 lines high; bracts of involucre linear, subulate at apex, the calyculate 
bracts several, slender, loose; rays about 7 or 8, 4 to 5 lines long, narrow.— 
Moist ground 7000 to 9000 ft.: Sierra Nevada from Mariposa Co. to Tulare 
Co. Aug.-Sept. 

2. S. douglasii DC. Creek Senecio. Fig. 1008. Much-branched bush 2 to 
6 ft. high, leafy up to the inflores¬ 
cence; herbage at first whitish-tomen- 
tose, later more or less or even quite 
glabrate; leaves 1 to 3 in. long, pin- 
nately divided into 3 or 5 to 9 lobes, 
the lobes rather remote, narrowly 
linear, revolute, the upper pinnately 
3-lobed with the middle lobe several 
times longer, or the uppermost leaves 
entire; heads 6 to 7 lines high; involu¬ 
cres campanulate or broadly turbinate, 
the bracts linear with attenuate tips, 
dorsally carinate below; rays 10 to 
13, 5 lines long; achenes linear, canes- 
cent, 2 lines long.—Dry stream beds 
in the foothills, sandy floors or gravelly 
plains in the valleys, 200 to 4250 ft.: 
throughout cismontane Cal.; Inyo Co.; 
Mohave Desert; e. to Tex. and Nev. 
July-Oct. Var. mono£nsis Jepson n. 
comb. Less woody, copiously branched 
from the main stem; herbage bright 
green, glabrous; branches often long 
and decumbent.—Inyo and Mono Cos. 
(S. monoensis Greene.) 

3. S. lyoni Gray. Stems branching, 
somewhat woody at base, 2 to 3 ft. 
high; herbage when young tomentose, 
soon glabrate except for conspicuous 1008. Senecio douglasii DC.; a, fl. branch- 
dense tufts of wool in the leaf axils; let x y2 ; b, fr. head x V2 ; c, disk-fl. x iy2 ; 

leaves ovate in outline, 1 y2 to 3 in. d, achene and pappus x 1%. 

long, once or twice pinnately divided into many narrow or linear obtuse 
segments, the petioles % to % in. long, auricled at base or merely dilated; 
inflorescence loosely cymose, the peduncles with a few minute subulate 
bracts; involucres hemispheric, 3 to 4 lines high, their bracts linear, slightly 
keeled, scarious-margined, the acuminate tips densely pubescent. -— Santa 
Catalina and San Clemente islands; s. to L. Cal. 

4. S. fremontii T. & G. var. occidentalis Gray. Stems many, branching, ascend¬ 
ing or erect, arising from a branched root-crown, 2% to 10 in. long; leaves round- 
obovate, elliptic or spatulate to oblong, coarsely few-toothed above the middle, 
thick, y2 to 1 in. long, gradually narrowed to a broad petiole 2 to 6 lines long, 
the upper often incised, sessile by a broadish base; heads 4 to 5 lines high, 2 to 
8 in a loose terminal cyme, subtended by a few loose bractlets; bracts of the 
involucre linear, narrowly scarious-margined, shortly acuminate, penicillate 
at tip; rays 7 to 9, pale yellow, 3 to 5 lines long.—Alpine or subalpine, mostly 
granite slopes, 7800 to 13,000 ft.: Sierra Nevada from Tulare Co. to Mariposa 
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Co.; n. to Wash. July-Aug. (S. 
occidentalis Greene.) 

5. S. triangularis Hook. Fig. 1009. 
Stems slender, erect, several from a 
very stout horizontal rootstock, 2 to 
6 ft. high; rootstock compact, bear¬ 
ing numerous cord-like roots; her¬ 
bage glabrous; leaves oblong-ovate 
to ovate-lanceolate, sometimes trian¬ 
gular-hastate, saliently serrate, 
serrulate or subentire, cordate or 
truncate at base, 114 to 5% in- long, 
the petioles 14 to 2 in. long; heads 
4 to 5 lines high, several to many in 
a terminal corymbose cyme; rays 6 
to 12, deep yellow, 214 to 314 lines 
long.—Stream borders and bogs in 
the mts., 4000 to 9000 ft.: San 
Jacinto Mts.; San Bernardino Mts.; 
San Gabriel Mts.; Sierra Nevada 
from Tulare Co. to Shasta Co.; n. 
Humboldt Co. to Del Norte and 
Siskiyou Cos.; n. to B. C. and Sask., 
e. to Col. July-Sept. 

6. S. serra Hook. Stems erect, 
simple, 114 to 3 ft. high, leafy up 
to the inflorescence, ending above in 
a many-headed rather close panicu¬ 
late cyme; herbage glabrous; foliage 

rather strict; leaves oblong-lanceolate to lanceolate, denticulate, sometimes 
nearly entire, 214 to 514 in. long, narrowed to petioles 1 to 3 in. long, the 
cauline mostly sessile or very shortly petioled; heads broadly turbinate- 
cylindrie, 4 lines high; bracts of the involucre linear-lanceolate, scarious- 
margined, the acute tips penicillate, often dark; rays none; aclienes gla¬ 
brous.—Montane valleys or flats, 4700 to 6600 ft.: Sierra Co. to Modoc Co.; 
n. to Wash., e. to Col. Var. integriusculus Gray. Leaves very thin, entire 
or minutely denticulate, sessile or on petioles 2 to 3 lines long.—Montane 
valleys, 5000 to 6000 ft.: Sierra Valley; e. Nevada Co.; Nev. and e. Ore. to 
Wyo. Var. Altior Jepson n. var. Stem simple, erect, 3% to 4% ft. high; 
herbage glabrate or minutely soft-hairy; leaves linear-lanceolate, acute, 
regularly serrulate, 3 to 5 in. long, narrowed at base to a winged petiole (2 
lines to 2 in. long) or sessile; heads narrow-cylindric, 3 to 4 lines high; bracts 
of the involucre 8, linear, penicillate at the slightly spatulate tips; rays 5, 
3 lines long; achenes glabrous.—Montane, 8000 ft., s. Sierra Nevada in Tulare 
Co. (Mineral King, Jepson 1156, type). 

1009. Senecio triangularis Hook; a, top of 
flowering stem x % ; b, leaf x % ; c, head x 1. 

7. S. multicapitatus Greenm. Stems several from the branched root- 
crown of a stout taproot, 8 to 14 in. high; herbage glabrous; leaves narrowly 
linear, entire, acute, often curved, spreading or even deflexed, 1% to 3 in. 
long, i/2 to 1% lines wide; heads 3 lines high, numerous in a terminal leafy - 
bracteate cyme; involucres subcylindric, their bracts 8 or 9, linear, acute, 
scarious-margined, pubescent at tip; calyculate bracts few or none; rays 
4 or 5, yellow; disk-flowers 10 to 12; achenes glabrous.—Montane, 8600 to 
9600 ft., San Bernardino Mts.: Santa Ana Canon; Mt. San Gorgonio. (S. 
serra var. sanctus Hall.) 

8. S. parryi Gray. Stems erect or ascending, 1 to 1% ft. high, leafy 
throughout or the leaves reduced above, terminating in a corymbose cyme; 
herbage glandular-villous; leaves oblong or elliptic, sometimes lyrately nar¬ 
rowed below, denticulate to doubly dentate, auriculate-sessile by a broad 
base, 1% to 5 in. long; heads about 6 lines high; involucres sparsely calycu¬ 
late; rays about 8; achenes strigulose.—San Bernardino Mts.; e. to Ariz. 
July-Sept. 
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9. S. astephanus Greene. Stem soli¬ 
tary, erect, 12 to 20 in. high, leafy 
below and at base; herbage white- 
tomentulose, more or less glabrate; 
leaves oblong-obovate, 4 to 8 in. long, 
denticulate or saliently subulate¬ 
toothed, gradually narrowed to a 
petiole % to % as long; heads hemis¬ 
pheric, 6 to 7 lines high, disposed in a 
compact cyme or corymbosely panicu¬ 
late. — Montane, the known stations 
few and the individuals infrequent: 
San Luis Obispo Co.; Mt. Lowe (F. W. 
Peirson); Mt. Wilson. June. (S. 
ilicetorum Dav.) 

10. S. hydrophilus Nutt. Fig. 1010. 
Stem simple, erect, often purplish, 2 
to 4% ft. high, few-leaved, ending 
above in an ample corymbose cyme or 
the cyme often condensed and as if 
capitate; herbage somewhat succulent, 
glabrous, more or less glaucous; basal 
and lower leaves oblong-oblanceolate, 
entire or rarely denticulate, fleshy- 
coriaceous, 8 to 13 in. long, passing 
gradually into margined petioles 2 to 
7 in. long, the upper cauline ones 
sessile or clasping; heads 4 to 5 lines 1010. Senecio hydrophilus Nutt.; a, infl. x 

high; involucres campanulate, slightly ^ leaf x 1//s > c> x 2- 
calyculate, the bracts with broad searious margins, bearing a black spot 
just below tip; rays none or rarely few.—Marshes and swamps, 10 to 7000 
ft.: San Francisco Bay region to Siskiyou Co.; Nevada Co. to Modoc Co.; 
n. to B. C., e. to Col. May-Aug. 

11. S. mendocinensis Gray. Stem simple, erect, robust, leafy below or to 
the middle, naked above, 2 to 3 ft. high, arising from a dense cluster of 
stoutish fibrous roots, ending above in a very compact or a somewhat loose 
cyme; herbage thinly arachnoid or somewhat floccose; lower leaves oval or 
ovate to oblong-lanceolate, dentate or denticulate, rarely a little saliently 
laciniate, somewhat succulent, acute to subcordate at base, 1 to 5 in. 
long, passing into winged petioles Yo to as long; upper leaves mostly lance¬ 
olate with a broad sessile base; heads broadly campanulate, 5 to 6 lines high; 
bracts of the involucre linear-subulate, the calyculate ones few or several, 
slender, loose; rays 5 to 12, oblong, 4 to 5 lines long.—Gravelly slopes or 
valleys, 2500 to 6500 ft.: Mendocino and Humboldt Cos. to Siskiyou Co.; 
Amador Co. to Tuolumne Co. June-July. (S. whippleanus Gray.) 

12. S. aronicoides DC. Stem simple, robust, arising from a cluster of 
fibrous roots, 1 to 3Yi ft. high, leafy chiefly at the base or below the middle; 
younger parts loosely woolly, soon glabrate; basal leaves ovate or round- 
ovate to oblong, irregularly and coarsely toothed, denticulate or almost 
entire, 3 to 8 in. long, on petioles 1 to 5 in. long; cauline leaves similar or 
mostly lanceolate, often more irregularly or saliently toothed than the basal 
ones, drawn down to a winged petiole and auricled at base, the uppermost 
bract-like; inflorescence a compound terminal cyme, or frequently much 
reduced or condensed and the heads few; heads 3 to 5 lines high; involucral 
bracts lanceolate, either with or without purple tips; flowers in a head 10 
to 26; rays none, rarely 1 or 2; achenes IY2 lines long, glabrous.—Thickets 
or sparsely chaparral-covered country in the hills, 50 to 4000 ft.: Coast 
Ranges from Siskiyou Co. to San Mateo Co. Common and widely distributed 
in the district but the individuals usually solitary, never locally abundant. 
May. 

13. S. lugens Rich. var. exaltatus Gray. Stem simple, erect, Y2 to 3 ft. 
high, few-leaved or naked above, arising from a dense cluster of cord-like 
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roots borne on very short rootstock, 
ending above in a rather compact or 
open cyme of several to many heads; 
herbage lightly floccose-woolly when 
young, soon glabrate and green; 
leaves broadly ovate or oblong to obo- 
vate or broadly oblanceolate, denticu¬ 
late to entire, 3 to 6Y2 in. long, taper¬ 
ing into a margined petiole Yz to % 
as long; upper cauline leaves lance¬ 
olate or reduced and bract-like; heads 
4 to 5 lines high; involucres campanu- 
late, the bracts lanceolate, obtuse or 
acute or acuminate, the tips often 
blackish; rays 10 to 12, conspicuous.— 
Wet ground in the mts., 5400 to 9000 
ft.: Sierra Nevada from Tulare Co. to 
Eldorado Co.; Warner Mts.; n. to B. C. 
Var. megacephalus Jepson n. var. 
Heads much larger (8 to 9 lines high). 
—Mts. of Tulare Co. (pine forest, 
Colony Mill to Marble Fork, Jepson 
668, type). 

14. S. covillei Greene. Fig. 1011. 
Stems 1 to 3 from a horizontal root- 
stock, erect, simple, 10 to 14 in. (or 2 
ft.) high, the leaves in a mostly basal 
tuft; herbage thinly tomentulose, soon 
becoming green and glabrate; leaves 
oblong-oblanceolate to linear-oblong, 
acute or acuminate, denticulate, saliently serrulate or sometimes subentire, 
narrowed downward to an entire and very broad (1 to 6 lines wide) or 
winged petiole or sessile by a very broad base, the whole 2 to 41/4 (or 6Y2) 
in. long; head 3% to 5 lines high, few to many in very compact or in some¬ 
what loose cymes; bracts of the involucre black-tipped; rays 5 to 7.—High 
montane, 8000 to 11,000 ft.: Sierra Nevada from Tulare Co. to Mariposa Co. 
July-Aug. Var. scorzonella Jepson n. comb. Fig. 1011. Herbage perma¬ 
nently white-lanate; leaves less serrate.—High montane, 7200 to 9500 ft.: 
Inyo Co. to Mariposa Co. (S. scorzonella Greene.) 

1011. Senecio covillei var. scorzonella .Jepson ; 
a, b, habit x V2 ; c, head x 1. 

15. S. clevelandii Greene. Stems simple, H/o to 2 ft. high, corymbosely 
branched at summit, but the inflorescence rather strict; herbage glaucous 
and glabrous, except the small floes of white tomentum in the axils of the 
upper leaves and bracts; leaves in a basal tuft and sparsely cauline, oblong, 
2 to 3 in. long, tapering to both ends from the middle or broadest above the 
middle, entire, obtuse, 2 to 3 in. long, on petioles 2x/o to 5 in. long; upper¬ 
most leaves similar but smaller; heads 3 lines high, numerous in a compound 
corymb; rays 5 or 6, deep orange, 2 lines long; achenes glabrous.—Canon 
bottoms and moist beds of rivulets in the hills: Napa Co. to Lake Co. July. 

16. S. petrocallis Greene. Stems several to many from the branched crown 
of a taproot, 3 to 5Y2 in. high, nearly naked, the leaves in a basal tuft; 
herbage glabrate; leaves oblong-oblanceolate, entire, apiculate, 6 to 10 lines 
long, gradually tapering into a petiole 1 to 3 times as long; heads 3 to 4 lines 
high, few in a terminal cyme; rays 10 to 12.—Alpine, on rocky slopes, 10,000 
to 12,000 ft.: Mt. Dana; e. to Bocky Mts. 

17. S. muirii Greenm. Stems erect or ascending, 1 Yi to 2Y2 °r 6 in. high, 
arising from the branches of the root-crown, almost naked, with the leaves 
in basal tufts, thus forming dense mats 2 to 7 in. wide; herbage white- 
tomentose or becoming glabrate and green or partly so; leaves oblanceolate, 
entire or oblong, gradually narrowed below to a margined petiole with a 
broad base, the whole 1 to 2 in. long; heads 3Y> to 4 lines high, terminal 
on the stems, solitary or in a 3 or 4-flowered cyme; involucres campanulate; 
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rays 9 to 13, 2y2 lines long.—Alpine, 11,500 to 12,500 ft.: Mt. Whitney to 
Mt. Dana and Sonora Pass. 

18. S. greenei Gray. Stems erect from slender running rootstocks, 3 to 5 
(or 11) in. high, bearing 1 to 3 short-peduncled heads; herbage lightly floc- 
cose-tomentose; basal leaves orbicular to roundish-ovate, obtuse or acute, 
cuneate to truncate at base, dentate or serrate, y2 to 1 or iy2 in. long, the 
petioles 1 to P/o times as long; cauline leaves few, the lower similar to the 
basal, the upper oblong or lanceolate, often contracted downward towards 
the broad sessile base, entire; heads 8 lines high; bracts of involucre linear, 
no calyculate ones at base; rays deep orange, 7 to 10 lines long; style-tips of 
disk-flowers conspicuously penicillate-margined and with a central cusp; 
aehenes glabrous.—Montane, North Coast Ranges, 1500 to 2500 ft., locally 
rare: Capell Canon, Napa Range; Mt. St. Helena; mts. near the Geysers, 
ne. Sonoma Co.; Mt. Sanhedrin; Red Mt., n. Mendocino Co.; Bottlerock Mt., 
Lake Co.; Indian Valley, ne. Lake Co; Bennett Spr., w. Glenn Co. May. 

S. elegans L. Purple Ragwort. Leaves pinnatifid; bracts of the involucre 
shallowly corrugated longitudinally; calyculate bracts not corrugated, con¬ 
spicuously black-tipped; rays showy, purple; aehenes ribbed.—Garden plant 
from S. Afr.; adv. at San Francisco. 

19. S. canus Hook. Stems erect, arising from a more or less horizontal 
rootstock, 5 to 12 (or 15) in. high; herbage white-tomentose with a permanent 
felt-like tomentum, or in age sometimes flocculent, rarely glabrate; leaves 
orbicular or roundish-ovate to elliptic, entire, x/4 to 1% in. long, rarely serrate 
or sometimes a little dentate at apex, on petioles % to 1% in. long or the 
upper ones sessile; heads 3 to 5 lines high, few to mostly many in terminal 
cymes; rays 5 to 8; aehenes glabrous.—Montane, 5500 to 11,500 ft.: Sierra 
Nevada from e. Tulare Co. to Fresno Co. and Mono Co.; Warner Mts., Modoc 
Co.; n. to B. C., e. to Rocky Mts. June-July. 

20. S. howellii Greene. Stems erect or nearly so, arising from a branch¬ 
ing rootstock, 10 to 12 in. high, leafy mainly below, the leaves in basal tufts; 
herbage closely white-tomentose, the upper surface of the leaves becoming 
green and glabrate, the stems partly glabrate; leaves linear-oblanceolate, 
entire or rarely with a few teeth, % to 1 y2 in. long, gradually narrowed to a 
petiole as long; inflorescence a corymbose cyme; heads about 4 lines high; 
rays 6.—Montane, n. boundary Del Norte Co.; n. to Ore. 

21. S. fastigiatus Nutt. var. layneae Gray. Stems few or several from the 
base, erect, 10 to 23 in. high, the leaves mostly in basal tufts or on lower 
half of stem, reduced above; herbage with scattered floes of wool, otherwise 
glabrate; leaves oblanceolate, entire or somewhat saliently serrulate, acute, 
apiculate, 1% to 2% in. long, gradually narrowed to a petiole y2 to as long; 
inflorescence a corymbose cyme of few to many heads; heads 5 to 7 lines 
high; rays narrowly linear, 6 to 8 lines long.—Eldorado Co. foothills. 

22. S. neomexicanus Gray. Stem simple, erect, 9 to 18 in. high, ending 
above in a loose or compact cyme, the leaves mostly basal; herbage white- 
tomentulose or partly glabrate; basal leaves elliptic, dentate, 1 to 1 y2 in. 
long, narrowed below to a petiole 1 to 2 times as long; cauline leaves few, 
narrower, sessile by a broad base, sometimes more deeply toothed; heads 
4 lines high, several to many in the cyme; rays 12 to 16, 4 to 5 lines long; 
aehenes hispidulous or glabrous.—San Bernardino Mts.; e. to N. Mex. 

23. S. ionophyllus Greene. Stems several, erect, arising from a branched 
or simple root-crown, densely leafy below, mostly naked above the middle, 
8 to 16 in. high; herbage floccose-woolly when young, soon glabrate; leaves 
orbicular, cordate or truncate at base, crenate to subentire, or sometimes with 
1 or 2 small pairs of lobes at base, somewhat fleshy, 4 to 10 lines wide; 
petioles % to 2 in. long; heads 6 to 8 lines high, borne in a loose terminal 
cyme or sometimes solitary; involucres broadly campanulate, Sy2 to 4^6 
lines high, sometimes a little calyculate and a little white-tomentose at 
base; bracts lanceolate; rays showy, light yellow; aehenes glabrous, 10- 
nerved, the alternate ones much stronger.—Mts. of S. Cal., 5700 to 7000 ft.: 
Tehachapi Mts.; San Gabriel Mts.; San Bernardino Mts. June. Varc 
bernardinus Hall. Stems several from the root-crown, 6 to 12 in. high; 
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herbage with subpersistent tomentum; leaves crowded in basal tufts, orbicu¬ 
lar to obovate, 3 to 5-toothed at apex, 3 to 7 lines long; petioles % to 1% in. 
long.—San Bernardino Mts., 7000 ft. (S. bernardinus Greene.) Var. sparsi¬ 

lobatus Hall. Stems slender, few from the root-crown, erect or ascending 
6 to 11 in. high; herbage tomentose or green and glabrate; leaves mostly 
in basal tufts or the stems a little leafy to the middle, % to 1% in. long, 
pinnatifid into 5 obovate or roundish segments, the segments dentate at 
apex, the terminal one the largest; petioles about 1 to 3 times as long as the 
blades; sometimes with some leaves merely roundish and dentate; heads 4 
to 5Yj lines high; rays sometimes none.—San Bernardino Mts., 6000 to 10,000 
ft. July-Aug. (S. sparsilobatus Parish.) Var. st^gius Jepson n. comb. 
Related to var. sparsilobatus; stems 12 to 22 in. high; herbage soon very 
glabrous except for a few scattered persistent docs; heads smaller (3 lines 
high).—New York Mts., e. Mohave Desert; e. to Ariz. (S. stygius Greene.) 

24. S. eurycephalus T. & G. Stems 1 or several, arising from the crown of 
stout taproot, erect, 1 to 2% ft. high, the leaves mostly basal or the cauline ones 
mostly scattered and commonly smaller; herbage floccose-woolly when young, 
more or less glabrate; leaves 2 to 7 in.long (on petioles % to as long), deeply pin¬ 
natifid into 2 to 4 or 5 pairs of lobes or segments, the lobes obovate or cuneate- 
obovate, entire, coarsely serrate or incisely cleft, or the terminal portion not seg¬ 
mented affd usually much larger; heads 5 to 6 lines high, few to numerous 
in a terminal corymb; involucres broadly campanulate, somewhat contracted 
above, their bracts linear or linear-oblong, somewhat acute, scarious-margined; 
rays 7 to 12, 5 to 6 lines long.—Open woods in the hills or rocky slopes in 
the mts., 1500 to 5000 ft.: Coast Ranges from Sonoma, Napa and Lake Cos. 
to Siskiyou Co. May-June. Yar. austinae Jepson n. comb. Leaves more 
finely divided and incised, especially the terminal segment.—Modoc Co. (A. 
austinae Greene.) 

25. S. breweri Davy. Similar to S. eurycephalus; herbage glabrous; leaves 
with 1 to 9 pairs of segments, the segments often more incised, sometimes 
petiolulate.—South Coast Ranges from Santa Clara Co. to the San Emigdio 
Range; Tehachapi Mts.; Greenhorn Range. 

26. S. bolanderi Gray. Stems slender, y2 to 2% ft. high, arising from root¬ 
stocks; herbage glabrous; basal leaves cordate-orbicular or subcordate, 
crenate or crenate-incised, sometimes shallowly palmately lobed, 1/> to 1x/2 
in. long, sometimes with a pair of supplementary lobes on the petiole, the 
petioles lx/2 to 3% in. long; cauline leaves pinnately divided into about 5 
mostly distinct leaflets, the leaflets serrate or shortly incised, the terminal 
one much the larger; cymes terminal, loose, 2 to 6-headed; heads 4 to 5 lines 
high; rays 5 to 8 (or 11), elliptic or oblong, 4 to 6 lines long.—Sandstone 
ridges near the coast, 100 to 500 ft.: Mendocino Co. to Del Norte Co.; n. to 
Ore. 

27. S. pauciflorus Pursh. Stem simple, erect, arising from the crown of a 
vertical root, 5 to 19 in. high, the leaves chiefly basal, those of the stem 
remote, mostly reduced above; herbage early glabrate; basal and lower 
leaves oval, crenulate or sometimes entire, y2 to 1% in. long; petioles 1 to 3 
in. long; cauline leaves 1 to 3 in. long, oblong or linear, incised or pinnatifid 
to the sessile base or more or less petioled, sometimes subentire; heads about 
4 lines high, few in a close terminal cyme, discoid; achenes glabrous.—Alpine, 
9000 to 10,300 ft.: Sierra Nevada from Tuolumne Co. to Lassen Peak; n. to 
Alas., e. to Lab. and Quebec. (S. lemberti Greene.) Yar. fallax Greenin. 
Similar to the species; heads radiate, the rays 4 to 7, about 3y2 lines long.— 
High montane, Sierra Nevada from Tulare Co. to Mt. Dana. Var. cr6ceus 

Jepson n. comb. Stem 5 to 12 in. high; stem leaves pinnatifid and often 
much incised at the broad sessile base; rays saffron yellow.—Mt. Goddard 
to Mariposa Co., 8300 to 10,000 ft. (S. aureus var. croceus Gray.) Var. 
subnijdus Jepson n. comb. Stems nearly naked; basal leaves roundish to 
oval, the cauline less serrate or incised; rays 8 to 17.—Alpine, 8700 to 10,300 
ft.: Mariposa Co. to Plumas and Lassen Cos.: n. to Wash, and Mont. (S. 
aureus var. subnudus Gray.) Yar. jucundulus Jepson n. var. Stems erect, 
arising from a branched rootstock, ending above in a compact cyme, 2 ft. 
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high, nearly naked, the leaves mostly basal; herbage quite glabrate or 
sparsely flocculent; leaves very erect, oblong-ovate, regularly serrate, cordate 
or subcordate at base, obtuse, % to 2% in- long, the petioles 1% to 5% in. 
long; heads 2y2 to 3 in. high; involucre campanulate; rays 9, elliptic, 1% 
to 2 lines long.—Montane, 8500 ft.: Tulare Co. (Volcano Creek, Jepson 
4944, type). 

28. S. californicus DC. Stem simple or branched from near the base, erect 
or diffuse, 7 to 17 in. high; herbage glabrous or the leaves obscurely soft- 
liairy; leaves linear or lanceolate, entire or pinnately (and shortly) lobed 
or pinnatifid, 1 to 2% in. long, the upper ones strongly auriculate-clasping 
by a broad base; heads 4 lines high, several to many in loose terminal 
corymbs; involucres broadly hemispheric, nearly naked at base, the bracts 
brown-tipped; rays 14 to 20; achenes canescent.—Hill slopes, in chaparral, 
or sand dunes along the coast, 10 to 1500 ft.: Tulare Co. foothills; Santa 
Barbara Co. to San Diego Co.; w. side Colorado Desert; s. to L. Cal. 

29. S. mohavensis Gray. Stem branching, 3 to 15 in. high; herbage gla¬ 
brous; leaves obovate or broadly ob¬ 
long to ovate, % to 3% in. long, ir¬ 
regularly dentate or shallowly lobed, 
often purple beneath, broadly auricu¬ 
late-clasping or the lowest on 
petioles 6 to 9 lines long; heads 3 to 
4 lines high, loosely cymose-panieu- 
late; bracts of the involucre 11 to 
15, linear, naked at tip or penicillate, 
not black-tipped; calyculate bracts 
few, minute; rays commonly none; 
achenes canescent.—Desert canons or 
flats, 100 to 3000 ft.: Panamint Mts.; 
Colorado Desert. Apr. 

30. S. vulgaris L. Common 
Groundsel. Fig. 1012. Stem simple or 
branching, 6 to 12 in. high; herbage 
glabrous or with a little loose tomen- 
tum; leaves pinnatifid with jagged 
margin; heads in terminal corymbs, 
disposed to be sessile in clusters; in¬ 
volucres cylindrical, 4 lines long, 
consisting of about 20 equal black- 
tipped bracts with several to many 
conspicuously black-tipped small 
ones at base; achenes slightly hairy. 1012, Senecio vulgaris L.; a, fl branchlet 

tl T , , L -r, J J x 1; o, lower leaf x Vz. 
—IN at. weed from Fur., very common 
in waste places. Sometimes called “Old Man of Spring.” The herbage is 
reputed poisonous to some animals. Feb.-Apr. 

31. S. sylvaticus L. Stem branching from or near the base, erect, 1 to 
3% ft. high; herbage pubescent; leaves linear to oblong in outline, 6 to 12 
lines long, sessile or the lower with short winged petioles, pinnatifid with 
the lobes 1 or 2-toothed; corymbs loose, few-headed; heads cylindric; bracts 
of involucre not black-tipped, the small ones at base wanting or minute; 
rays about 5, minute, recurved, or sometimes wanting; achenes appressed- 
pubescent.—Woods of Mendocino and Humboldt Cos.; nat. from Eur. 

32. S. aphanactis Greene. Very similar to no. 31; stems 4 to 7 in. high; 
herbage glabrous or slightly tomentulose 011 the heads or in the axils; in¬ 
volucre slightly constricted above.—Coastal region from sw. Solano Co. and 
the South Coast Eanges to San Diego. 

33. S. mikanioides Otto. German Ivy. Stems twining and thus climbing 
over shrubs and trees to a height of 5 to 20 ft.; leaves ivy-like, roundish- 
cordate, sharply 5 to 7-angled; petioles as long or longer; stipules reniform, 
present except on the uppermost leaves; corymbs more or less paniculate; 
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heads linear-oblong, 5 to 7 lines long, the involucre about % the length of 
the corollas.—Nat. from S. Afr. along streams or gullies near the coast: 
Berkeley; Temescal Creek; Mills College; San Luis Obispo. Jan. 

153. ARNICA L. 

Perennial montane herbs, somewhat glandular or aromatic. Stems bearing 
1 to several large heads at the summit. Leaves all opposite or the upper 
alternate. Involucre broadly campanulate, not calyculate at base; bracts 
lanceolate, equal, somewhat in 2 ranks. Disk-flowers many, yellow; ray- 
flowers pistillate when present, yellow. Achenes slender and somewhat spindle- 
shaped, with a callus knob at base. Pappus a single row of rather rigid and 
strongly roughened denticulate white bristles. (Origin of name obscure.) 

Rays wanting (rarely some rudiments). 
Basal leaves mostly cordate at base, or merely truncatish, some of the cauline leaves 

usually petioled. 
Involucre 4 to 5 (or 6) lines high; heads about 20 to 25-flowered; achenes glan¬ 

dular, not pubescent...1. A. parviflora. 
Involucre (5 or) 6 to 7 lines high; heads 30 to 50-flowered; achenes pubescent. . 

2. A. discoidea. 
Basal leaves not cordate; cauline leaves sessile; involucre 4 lines high, 25 to 30- 

flowered; achenes glandular-hirsute .3. A.viscosa. 
Rays present (rarely wanting). 

Basal leaves mostly cordate at base. 
Lower cauline leaves deeply cordate, long-petioled; achenes more or less hirsute. . 

4. A. cor difolia. 
Cauline leaves not cordate, sessile; achenes pubescent.5. A.latifolia. 

Basal leaves not cordate. 
Plants leafy to the top or commonly so; cauline leaves seldom less than 4 pairs, 

the upper usually not conspicuously diminished. 
Leaves oblong or oblong-lanceolate, the uppermost broad at base. 

6. A. mollis. 
Leaves lanceolate, tapering at both ends or at base, the lower connate at base 

into a sheath. 
Sheaths all herbaceous or nearly so; none or few of the stem leaves 

tapering to petioles; herbage minutely puberulent; stems few 
or several in a tuft from a branched root-crown. 

7. A. longifolia. 
Sheaths membranous on each side below the point of union of the leafy 

bases; some of the stem leaves petioled; herbage tomentose- 
pubescent; stems one in a place, arising from a slender hori¬ 
zontal rootstock .8. A.foliosa. 

Plants less leafy; cauline leaves in 1 or 2 (rarely 3) pairs, the upper mostly 
small. 

Herbage puberulent; stems 6 to 12 in. high; leaves mostly round-ovate or 
broadly ovate .9. A. nevadensis. 

Herbage villous-pubescent or puberulent; stems 8 to 20 in. high; leaves 
mostly lanceolate .10. A. alpina. 

1. A. parviflora Gray. Stem slender, erect, 1% to 2 ft. high, bearing a 
panicle of few to many heads, or the heads sometimes solitary; herbage 
puberulent, only slightly glandular; basal leaves ovate, varying to roundish 
or oblong, irregularly toothed, the larger obtuse or mostly truncate at base, 
rarely subcordate, 1 to 3^2 in. long; petioles as long or iy2 times as long as the 
blade; cauline leaves few and reduced, usually some of them petioled; heads 
20 to 30-flowered, 5 to 8 lines high; achenes minutely glandular, not pubes¬ 
cent or with only a few scattered hairs.—Hill slopes, 800 to 4000 ft.: w. 
Glenn Co. to Humboldt, Trinity and Del Norte Cos. 

2. A. discoidea Benth. Coast Arnica. Plants erect, 1% to 21/> ft. high; 
herbage glandular or viscid-pubescent especially above; leaves broadly 
ovate or oblong, irregularly and often coarsely dentate, rounded or truncate 
or cordate at base, 2% to 4 in. long, on petioles nearly as long or longer; 
cauline leaves sessile, reduced, often with salient teeth, the upper sometimes 
alternate; heads 8 to 10 lines high; rays none; involucres villous-glandular; 
achenes sparsely liispidulous, 2 to 3 lines long.—Dry open woods, 1500 to 
6000 ft.: Coast Ranges from San Luis Obispo Co. to Humboldt Co.; Mariposa 
Co.; n. to Wash. 

3. A. viscosa Gray. Stems fastigiately branching, 8 to 12 in. high; herbage 
very viscid-pubescent; leaves small, ovate-oblong, entire, closely sessile, but 
not connate at base, 6 to 12 lines long: heads 25 to 30-flowered; involucre 
4 lines high; corolla pale yellow; achenes glandular-hirsute with scattered 
hairs.—Mt. Shasta, 8000 ft.; very rare and too little known. 
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4. A. cordifolia Hook. Stem erect, % to 2 ft. high, from slender creeping 
rootstocks; herbage pubescent or towards the heads somewhat villous; basal 
and lower cauline leaves cordate (some almost reniform, some merely ovate), 
1 to 3 in. long, on petioles 1 to 2 in. long; uppermost leaves smaller, broadly 
lanceolate, mostly sessile; heads few in a loose cyme and long-peduncled, 
or in the alpine plants solitary, % in. high; involucres hemispheric; rays 7 to 
13, % to 1 in. long.—Montane, mostly in open woods, 4300 to 10,000 ft.: 
Cuyamaca Mts.; Sierra Nevada from Tulare Co. to Modoc Co.; Santa Lucia 
Mts.; Mt. Hamilton; Humboldt Co. to Siskiyou Co.; n. to B. C., e. to Col. 

5. A. latifolia Bong. var. viscidula Gray. Stems erect, 9 to 14 in. high; 
herbage seemingly glabrous but minutely puberulent and sometimes a little 
glandular; leaves roundish ovate to ovate-oblong or ovate-lanceolate, mostly 
acute, denticulate or serrate, the basal on petioles % to 2 in. long, the cauline 
in 3 or 4 pairs on short (1 to 6 lines long) petioles, the uppermost sessile; 
heads 7 to 9 lines high; rays 6 to 8 lines long; achenes with short scattered 
slightly spreading hispid hairs.—Montane, 5000 to 6000 ft.: Mariposa Co. 
to Nevada Co.; Siskiyou Co. July. 

6. A. mollis Hook. Plants erect, 7 to 22 in. high, the stems few or several 
from a stout rootstock; herbage villous-pubescent to nearly glabrous, the 
inflorescence glandular-puberulent; leaves oblong to oblong-lanceolate, den¬ 
ticulate or dentate, acute or obtuse, 1% to 3% in. long, tapering into a 
margined petiole about % to % as long or subsessile, or the basal with 
petioles as long; upper leaves broad at base, lanceolate to ovate-lanceolate, 
somew’hat clasping; heads 5 to 6 lines high, in a loose cyme; rays 5 to 8 lines 
long; achenes hirsute-pubescent.—Montane flats, 8000 to 10,300 ft.: Sierra 
Nevada from Tulare Co. to Nevada Co.; n. to B. C., e. to Quebec and Col. 
Var. scaberrima Smiley. Herbage scabrid; leaves more or less saliently 
toothed.-—Tulare and Eldorado Cos.; w. Siskiyou Co. (A. scaberrima Greene.) 

7. A. longifolia Eat. Stems few or several from the root-crown, erect, 
1 to 21/4 ft. high; herbage scantily puberulent; leaves elongated-lanceolate, 
tapering to both ends, entire or denticulate, somewhat nervose, 3 to 6 in. 
long, the lower connate-sheathing at base, the sheaths (% or) % to 1 in. 
long; heads 2 to 4 in a corymb, the peduncles 1 to 3% in- long; achenes 
with very minute and short glandular processes, not at all hairy or obscurely 
so.—Montane valleys or canons, 5000 to 7200 ft., infrequent: Kern Co. to 
Nevada and Modoc Cos.; e. to Utah. July. 

8. A. foliosa Nutt. var. incana Gray. Stems erect, strict, usually 1 in a 
place, from slender running rootstocks, 10 to 28 in. high; herbage tomentose- 
pubeseent; leavers broadly lanceolate, denticulate, nervose, 2 to 5% in. long, 
tapering tQ petioles, % to l1/* in. long or the upper clasping; lower leaves 
with sheathing bases, the sheaths *4 to 1 in. long; heads 3 or 4 in a cyme, 
rarely solitary, the peduncles 1 to 1% in. long; bracts of the involucre 
acuminate; rays 4 to 6 lines long; achenes sparingly hairy.—Montane canon 
flats or meadows, often standing in shallow water of lakes or the beds, of 
former pools, 7800 to 9000 ft.: Sierra Nevada from Tulare Co. to Shasta 
and Lassen Cos.; n. to Wash. It passes into the next variety. Var. sonnei 

Jepson n. comb. Stems and petioles long-villous; leaves mostly basal or sub- 
basal.—E. Eldorado and Nevada Cos.; n. Lake Co. (A. sonnei Greene.) Var. 
bernardina Jepson n. comb. Bracts of the involucre obtuse.—San Bernardino 
Mts. (A. bernardina Greene.) 

9. A. nevadensis Gray. Stems erect from slender rootstocks, 6 to 12 in. 
high; herbage puberulent, sometimes cinereous; leaves orbicular to broadly 
oval or ovate, mostly obtuse, entire, rarely denticulate, 1 to 234 in. long, 
mostly abruptly petioled, the petiole usually margined, */2 to l1/! in. long; 
heads 7 lines high; rays 6 lines long; achenes minutely pubescent with 
short scattered and spreading slightly glandular hairs, or glabrate.—Mon¬ 
tane, 5000 to 7600 ft.: Inyo and Mariposa Cos. to Modoc Co. July. 

10. A. alpina Olin. Stems erect, simple, 9 to 20 in. high, the heads terminal 
and solitary (rarely 2 or 3); herbage villous-pubescent or puberulent; leaves 
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1013. Peucephyllum schottii Gray; a, leaf 
x 1; b, fl. branchlet x V2 ; c, fl. x 2%. 

narrowly oblong to lanceolate, or the 
basal ovate and the small uppermost 
ones linear, entire or denticulate, 3- 
nerved, % to 2% in. long, narrowed 
at base to a petiole x/2 to 2 in. long, 
the cauline often distinctly connate at 
base; achenes hirsute-pubescent, 
rarely glabrate. — Montane, 6000 to 
9000 ft.: Mariposa Co. to Lassen Co.; 
n. Humboldt Co.; n. to Alas., e. to 
Lab.; n. Eur. 

154. PEUCEPHYLLUM Gray 

Balsamic shrub, the numerous ulti¬ 
mate branchlets fastigiate and 
crowded with leaves up to the single 
discoid head. Leaves terete, resinous- 
punctate. Involucre broadly campanu- 
late, its bracts numerous, linear-subu¬ 
late, in about 2 series. Flowers yel¬ 
lowish. Corolla with very short proper 
tube and long cylindric throat, its 
short teeth erect, puberulent. Achenes 
turbinate-oblong, d e n s e ly hirsute. 
Pappus shorter than the corolla, its 
bristles numerous, unequal, rather 
sordid, roughish, some of the longer 
with narrow hyaline margins. (Greek 

peuke, the fir, and phyllon, leaf, on account of the needle-like foliage.) 

1. P. schottii Gray. Fig. 1013. Pigmy Cedar. Glabrous very much branched 
shrub 3 to 9 ft. high; leaves 3 to 5 (or 
10) lines long; heads 5 to 6 lines high; 
corolla-teeth purplish in age.—Washes 
of the foothills and gravelly sides of 
canons: Inyo Co.; Mohave Desert; 
Colorado Desert; e. to Ariz., s. to L. 
Cal. 

155. LEPIDOSPARTUM Gray 

Ours a rigid broom-like shrub. 
Leaves alternate, all but the earliest 
reduced to scales. Bracts of the in¬ 
volucre regularly imbricated in 3 or 
4 series, chartaceous, oblong, obtuse. 
Receptacle naked. Heads discoid. 
Flowers pale yellow. Corolla with 
long slender tube, the short campanu- 
late throat exceeded by the spreading 
lobes. Anthers exserted. Achenes 
terete, faintly 8 to 10-nerved. Pappus 
of copious minutely scabrous capillary 
bristles. (Greek lepis, scale, and 
sparton, the broom shrub.) 

1. L. squamatum Gray. Fig. 1014. 
Round-topped bush 3 to 6 ft. high; 
young or basal shoots white-tomen- 
tose, densely leafy with obovate en¬ 
tire leaves, 4 to 6 lines long; full- 
grown plant glabrate, or with floes of 1014- Lepidospartum squamatum Gray; a, 
wool in the axils its stems aseemlinp- ]eafy shoot- sPrmS growth, x %; b, fl. wool, m me axns, its stems ascending branch]el x 14 . C; head x 1; a, fl. x 1 % ; 
or virgate, with scattered ovate-acute e, pappus-bristle x 3. 
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scales I2 to 1% lines long; heads 3 to 6 lines high, racemose or paniculate, 
11 to 13-flowered; involucre campanulate; achenes glabrous or nearly so.— 
Sandy washes and gravelly plains, 1000 to 3000 ft.: cismontane S. Cal. and 
n. to southern Monterey Co., the upper San Joaquin Valley and the southern 
Sierra Nevada in Kern Co.; Mohave and Colorado deserts; e. to Ariz., s. to 
L. Cal. Var. obtectum Jepson n. var. Peduncles beneath the heads very 
densely imbricated with small scales.—Whitewater Wash (Schellenger, type). 

156. TETRADYMIA DC. 

Low rigid shrubs of arid regions. Herbage whitish tomentose, sometimes 
almost glabrate. Leaves alternate, entire, solitary or fascicled, the primary 
ones often replaced by spines. Involucre cylindric to oblong, its bracts 4 to 
6, firm, concave, overlapping, often enlarged and thickened at base. Heads 
discoid, 4 to 9-flowered. Receptacle flat, small. Flowers yellow. Achenes 
terete, short, faintly 5-nerved. Pappus white or whitish, of fine and soft 
scabrous capillary bristles. (Greek tetra, four, and dymos, together, the 
first-known species with four-flowered heads.) 

Achenes glabrous, or -with hairs much shorter than those of the pappus; pappus extremely 
copious. 

Heads 4-flowered; branches not spiny. 
Leaves permanently tomentose, 6 to 10 lines long.1. T. canescens. 
Axillary leaves glabrate, 3 to 5 lines long.2. T. glabrata. 

Heads 5-flowered; branches slender, spiny.3. T. stenolepis. 
Achenes heavily and densely clothed with long ascending hairs which quite conceal the 

pappus; pappus-bristles reduced to a single series. 
Heads peduncled, scattered or loosely racemose.4. T. spinosa. 
Heads nearly sessile in a close terminal cyme.5. T.comosa. 

1. T. canescens DC. Fig. 1015. Stems freely branching, diffuse or decum¬ 
bent, 4 to 12 in. long, unarmed; 
leaves and inflorescence white with 
a permanent close tomentum; leaves 
somewhat crowded but rarely at all 
fascicled, linear or oblanceolate, AYl 
pungently acute, 6 to 10 lines long; 
heads short-pedunculate in cymose 
clusters terminating the short branch - 
lets; involucres 4 to 5 lines high, 4- 
flowered, their bracts 4 or 5, oblong, 
carinate; achenes quite glabrous to 
villous; pappus sordid or yellowish. 
— Sandy and rocky hillsides and 
plains, 4000 to 7000 ft.: San Luis 
Obispo Co. to the San Gabriel and 
San Bernardino mountains; e. side 
of the Sierra Nevada and its easterly 
plateau crests; Siskiyou and Modoc 
Cos.; n. to B. C., e. to Wyo. and N. 
Mex. Var. inermis Gray. Leaves 
and involucres shorter. — San Luis 
Obispo; Honey Lake Valley; e. to 
Rocky Mts. 

2. T. glabrata Gray. Stems 
branching to form a rounded bush 1 
to 2% ft. high; herbage wliite-tomen- 
tose, the leaves soon glabrate; pri- 1015. Tetradymia canescens DC.; a, fl. branch- 

marv leaves rmid-subulate eusni- let x 1/2 ; b’ fl- x lVz’ showing the pappus- maty leaves ligm suDUiate, cuspi bristles crinkled at the middle. 
date, 3 to 5 lines long, early decidu¬ 
ous; axillary leaves 3 to 6 in a fascicle, linear-oblanceolate, soft, persistent, 
3 to 5 lines long; leaves of sterile shoots linear-subulate, appressed, without 
fascicled ones in their axils; heads in terminal cymes, or the cymose clusters 
sometimes racemosely disposed; involucres 3% to 4% lines high, white- 
tomentose or glabrate and green, 4-flowered; bracts 4 or 5, oblong, carinate; 
achenes densely hairy; pappus sordid.—Mohave Desert and n. along the e. 
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side of the Sierra Nevada to Ore., e. to Utah. The young buds and leaves are 
more or less poisonous to sheep. 

3. T. stenolepis Greene. Shrub 1% to 2% ft. high; herbage permanently 
white-tomentose with appressed wool; lower primary leaves oblanceolate, 
mucronate, about 10 lines long; upper primary leaves modified into rigid 
spreading spines 1 to 1% in. long; secondary fascicled leaves oblanceolate, 
5 to 11 lines long, or entirely wanting; heads in close terminal cymes; in¬ 
volucres 5 lines high, 5-flowered, their bracts 5, linear-oblong, very thick 
and rigid, obtuse; achenes canescent but glabrate; pappus comparatively 
coarse, its bristles bent at tip.—Western and central Mohave Desert north 

to the s. Sierra Nevada and Inyo Co. 

4. T. spinosa H. & A. Cotton Thorn. Fig. 1016. 
Rigidly branched silvery-tomentose shrub 2 to 4 ft. 
high; primary leaves modified into rigid spines 
and bearing in their axils the second year a 
cluster of secondary leaves and 1 (rarely 2 or 3) 
peduncles; spines slender, often needle-like, 
straight or recurved, tomentose or glabrate, % 
to lx/2 in. long; fascicled leaves linear-clavate, 
glabrous or early glabrate, 3 to 5 lines long; 
peduncles 1-headed; involucres about 4 lines 
high, usually 6 or 7-flowered; bracts 5 or 6, vary¬ 
ing from linear-oblong (the outer) to elliptic 
(the inner), all obtuse; achenes with soft white 
hairs nearly equaling the rigid pappus-bristles.— 
Desert areas, 2000 to 4000 ft.: Mohave Desert 
and its bordering mountain slopes; Inyo Co.; n. 
to eastern Ore., e. to Utah and Ariz. 

5. T. comosa Gray. Bush with many erect 
stems and virgate branches, 2 to 4 ft. high; 
herbage permanently and densely white-tomen- 
tose; leaves narrowly linear, soft, 1 to b/2 in. 
long, the uppermost ones rigid, somewhat spine¬ 
like, 7 to 9 lines long; heads in close terminal 
cymes; involucres 4 to 5 lines high, 6 to 9-flow- 
ered; bracts 5 or 6, oblong, obtuse; long straight 

but soft hairs of the achene very abundant, concealing the true pappus.—Low 
dry hills: cismontane S. Cal.; Mohave Desert; e. to Nev. 

1016. Tetradymia spinosa H. & 
A.; fl. branchlet x %. 

Tribe 12. Cynareae. Thistle Tribe 

Thistles or thistle-like herbs with alternate prickly leaves. Heads large. 
Bracts of the involucre imbricated, usually prolonged into a spine or bristle, 
or provided with a membranous edge. Receptacle bristly or hairy. Flowers 
all perfect. Rays none. Corollas tubular, cleft into long narrow lobes. Anthers 
long-tailed at the base, with elongated appendages at the tip. Pappus bristly 
or plumose, rarely paleaceous. 

157. CNtCUS L. 

Annual herb. Leaves pinnatifid or mostly sinuate-dentate with spiny or 
prickly teeth. Heads solitary at the ends of the branches, subtended and 
almost concealed by the upper leaves. Bracts of the involucre imbricated in 
several series, the outer ovate and tipped by a simple spine, the inner lance¬ 
olate and ending in a strong pinnately branched spine. Flowers yellow. 
Achenes many-nerved, 10-toothed at the summit, and bearing a pappus of 
awns in 2 series; outer series long, naked, yellow; inner series hispidulous, 
white. (Latin name of the Safflower, applied to thistles.) 

1. C. benedictus L. Blessed Thistle. Stem freely branching, 1 to 2 ft. 
high; herbage pubescent; leaves oblong or oblong-lanceolate, thin, upper 
clasping, lower petioled; heads 1 in. long.—Nat. from Eur. on valley floors: 
Petaluma; Lathrop; Buena Vista, Nevada Co.; Oroville. Mar.-June. 
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Carthamus L. Flowers yellow. Outer bracts of the involucre terminating 
in a foliaceous appendage; inner bracts more rigid, appressed, ending in a 
spinescent tip. Achenes obpyramida.l, with a crenulate margin at the trun¬ 
cate summit. Pappus-paleae of 2 kinds, the outer unequal, ciliate, in several 
series, the inner in one series and much shorter; or pappus quite wanting in 
the outer row of achenes. C. lanatus DC. Distaff Thistle. Annual, 10 to 25 
in. high; leaves rigid, prickly pinnatifid, clasping.—Native of Mediterranean 
region, adv. at San Francisco and Stockton. 

158. SiLYBUM Gaertn. 

Annual or biennial herb. Leaves very ample, sinuate-pinnatifid, prickly, 
clasping, smooth and shining above and very conspicuously blotched with 
white along the veins. Heads very large, solitary at the ends of the branches. 
Flowers purple. Corollas with filiform tube conspicuously dilated below the 
narrowly linear lobes. Bracts of the involucre broad, appressed, bearing an 
abruptly spreading spine which is broadly lanceolate or ovate and ciliate- 
prickly toward the base. Pappus-bristles in several series, flattish, minutely 
barbellate. (Old Greek name applied to thistle-like plants.) 

1. S. marianum Gaertn. Milk Thistle. Branching, 3 to 6 ft. high; leaves 
IC2 to 2*4 ft. long, 6 to 12 in. wide, strongly undulate at the sinuses; heads 
about 2 to 2y2 in. broad; spines of the middle involucral bracts 1 to l1/^ 
in. long.—Nat. from the Mediterranean region, common in abandoned fields, 
old pastures and by roadsides throughout Cal. May-Aug. 

159. CYNARA Vaill. 

Stout perennial herb. Leaves ample, pinnatifid or bipinnatifid. Flowers 
blue. Heads very large, globose, solitary on the ends of the branches. Bracts 
of the involucre broadly ovate, obtuse or emarginate, coriaceous. Eeceptacle 
fleshy, fimbrillate. Pappus of many series of plumose bristles. Achenes ob- 
ovate, somewhat 4-angled. (From the Greek kuon, a dog, the spines of the 
involucre being likened to a dog’s teeth.) 

1. C. cardunculus L. Cardoon. Stem freely and diffusely branching, 1% 
to 21/o ft. high; stems and under side of leaves white-tomentulose, the upper 
side of leaves green, thinly arachnoid; leaves bipinnatifid, 1 to 2 ft. long, 
the lobes and teeth bearing long spines; involucres 1% to 1% in. high, the 
bracts spinose.—Native of s. Eur., nat. at Benicia and Cordelia; a garden 
escape at San Bernardino. 

C. scolymus L. Artichoke. Leaf lobes scarcely spinose; inner bracts of 
involucre with scarious tips, not spinose.—Garden plant from Eur., an occa¬ 
sional escape. 

160. CmSIUM Scop. Thistle 

Stout biennial or perennial herbs. Leaves alternate, prickly or spiny, com¬ 
monly toothed or pinnatifid. Heads with numerous crimson, white or yel¬ 
lowish flowers, perfect and all alike, or unisexual in C. arvense. Corolla 
tubular, its segments linear. Involucre spherical to campanulate, ovoid or 
cylindrical, its bracts imbricated in many ranks, at least the outer tipped 
with a spine or prickle, rarely innocuous. Receptacle thickly clothed with 
soft bristles or hairs. Achenes obovate or oblong, compressed, not ribbed, 
smooth and glabrous. Pappus of a single series of bristles, plumose or bar¬ 
bellate to the middle, clavellate-dilated at tip, united into a ring at the base 
and deciduous as a whole. (Kirsion, Greek name of a kind of thistle.) 

A. Heads consisting wholly of perfect flowers; biennials (excepting 
NOS. 9 AND 16). 

1. Heads leafy-bracteate (the spiny foliaceous bracts usually more than 3), commonly 
more or less clustered. 

Stem spinose-winged by decurrent leaf-bases; upper surface of leaves strigose-setulose with 
harsh hairs; involucral bracts and leaves linear.1. C. lanceolatum. 

Stem not spinose-winged (although leaf-bases may be somewhat decurrent) ; upper surface 
of leaves never strigose-setulose with harsh hairs. 

Leaves and stem glandular; involucral bracts dilated and slightly fimbriate above the 
middle; heads a little nodding..2. G. fontinale. 
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Leaves and stem not glandular. 
Outer and middle series of involucral bracts pinnately spinose. 

Leaves whitish, felt-like, with broad obtuse lobes and few small spines; folia- 
ceous bracts % to 2 in. long, felt-like; seacoast. .3. G. maritimum. 

Leaves at length green, thinner (thickish in no. 5), with numerous spines; 
foliaceous bracts % to 1 in. long, not felt-like. 

Heads mostly arachnoid-woolly; seacoast, mid. Cal.4. G. andrewsii. 
Heads essentially glabrous; lower San Joaquin.5. G. crassicaule. 

Outer and middle series of involucral bracts entire; leaves and foliaceous bracts 
green, usually thin, with numerous weak prickles; stem hollow, weak, 
succulent; woods along streams.6. C. edule 

2. Heads naked, or if leafy-bracteate, the foliaceous bracts 1 to 3 (rarely more). 

Involucral bracts, especially the outer, conspicuously spinose-fimbriate. 
Involucres broadly turbinate; involucral bracts lanceolate, few, mostly thin and loose. . 

7. G. remotifolium. 
Involucres campanulate; involucral bracts mostly dilated above the middle, numerous, 

the outer ones oblong, imbricated.8. G. americanum. 
Involucral bracts entire or sometimes minutely spinulose. 

Plants V2 to 1 (or 3 in var. of no. 9) ft. high; upper leaves often longer than the 
heads; heads solitary or in pairs, 1 to 2 t4 in. high; involucres essentially 
glabrous; bracts 3 to 12 lines long, tipped with a spine or cuspidate or blunt. 

Heads peduncled; stem leafy. 
Outer bracts brownish red with a yellow margin and base, coriaceous, cus¬ 

pidate or not; leaves broad.9. C. quercetorum. 
Outer bracts without a prominent yellow margin, chartaceous, prickle-tipped; 

leaves narrower.10. G. drummondii. 
Heads sessile on the ground or very shortly peduncled; leaves mostly in a basal 

rosette, longer than the heads.11. G. acaulescens. 
Plants 1 to 6 ft. tall; upper leaves never longer than the heads; involucres floccose 

or woolly (sparingly in no. 17). 
Heads mostly paniculately clustered, rarely solitary or in pairs. 

Leaves and bracts mostly thin and glabrate ; spines weak.12. C. vaseyi. 
Leaves mostly thick and tomentose. 

Bracts abruptly tipped with a spine of equal length; heads numerous, 
6 to 12 lines high; bracts 1 to 3 lines long. . . .13. G. breweri. 

Bracts gradually attenuate into a spine of unequal length; heads not so 
numerous, clustered or sometimes not, larger; bracts (2 or) 3 
to 9 lines long.14. G. mohavense. 

Heads solitary on very long peduncles, rarely in clusters of 2. 
Flowers white, lavender or pink; heads 1 to 114 in. high; plants rather 

slender, iy2 to 6 ft. tall; stems grayish. 
Bracts tending to reflex; spines 1 to 4 lines long; common. 

15. G. calif or nicum. 
Bracts straight; spines 5 to 9 lines long; Mt. Whitney. 

16. G. ochrocentrum. 
Flowers bright red, crimson or purple; heads 114 to 2 14 in. high; plants 1 

to 3 ft. tall. 
Bracts erect, mostly glabrous, cuspidate or not; plants slender; stems 

reddish .17. G. andersonii. 
Lower bracts tending to reflex, floccose (sometimes glabrate), spine- 

tipped; plants mostly stout; stems grayish. .18. G. occidentale. 

B. Heads unisexual, 4 to 9 (ok 12) lines high; tips of inner involucral bracts 
reflexed; perennial.19. G. arvense. 

1. C. lanceolatum (L.) Scop. Bull Thistle. Spreading, 2 to 3% ft. high; 

herbage green; leaves lanceolate, 1% to 8 (or 14) in. long, deeply pinnatifid 

into lanceolate lobes, the callous midribs and veins excurrent as rigid spines, 

the base decurrent on the stem into interrupted prickly wings, the upper 

surface strigose-setulose, the lower tomentose; heads large, 1% to 2 in. high, 

terminating leafy branclilets; involucral bracts lanceolate, attenuate into 

slender rigid prickly-pointed spreading tips, lightly arachnoid; corollas rose- 

purple.—Nat. from Eur., common at lower altitudes: Berkeley; Stockton; 

Suisun; lone; Quincy; Prattville; Eureka; Yreka. 

2. C. fontinale (Greene) Jepson. Plants 1 to 2 ft. high, the branches 

widely spreading; stems and upper surface of leaves more or less glandular- 

pubescent; heads % to 1 in. high, mostly clustered, a little nodding; bracts 

of the involucre very broad, almost 3 lines in width from the base to the 

abruptly acute apex, fimbriate-dilated and spreading or recurved from near 

the middle, prickle-pointed; corollas dull white; anther-tips acute.—Crystal 

Sprs., San Mateo Co. Perhaps introduced. June. (Cnicus fontinalis Greene.) 

3. C. maritimum Jepson 11. comb. Stems succulent, leafy to the top, 

branched so as to form a rounded bushy plant 1 to 3 ft. high; leaves covered 
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with a dense heavy felt-like tomentum, the stems merely arachnoid; basal 
leaves 3 in. long, elliptical in outline, sinuately and undulately pinnatifid, 
the lobes broad, overlapping, the spines few, short to 2 lines long) and 
for the most part borne only at the ends of the lobes; petiole margined, 2 in. 
long; cauline leaves more spinose, auriculate-clasping; heads 1% to 1% in. 
high, borne in a terminal leafy-bracteate cyme; bracts straight, lanceolate, 
tapering into a long spine, spinose-ciliate above the middle; corolla-segments 
about as long as the throat; anther-tips acute.—Surf, Santa Barbara Co. 
(Carduus maritimus Elmer.) 

4. C. andrewsii (Gray) Jepson. Stems tall, striate, cymosely branching 
at summit, 3 to 4 ft. high; tomentum usually deciduous except from the 
heads and under surface of the leaves; basal leaves oblong, 5 to 16 in. long, 
deeply sinuate-pinnatifid into 3-cleft lobes, the lobes spinulose-bordered and 
terminating in a stout spine; petiole prickly-margined, about 4 in. long; 
upper leaves laciniate-pinnatifid, the lobes lanceolate, terminating in long 
spines; heads hemispherical, somewhat clustered, sessile or shortly peduncled; 
involucres arachnoid-woolly, becoming floeculent, 9 to 11 lines high; proper 
bracts with coriaceous oblong-ovate base, the short upper part greenish and 
abruptly contracted into an awn-like spine, often somewhat pinnately 
spinose; leafy bracts pinnately spinose and strongly spinose-tipped; corollas 
bright red, the segments longer than the throat.—Coves and marshes near 
the sea, Marin and Sonoma Cos. June-July. 

5. C. crassicaule (Greene) Jepson. Stem 3 to 4 ft. high, very stout below, 
hollow, striate, branching above, and bearing a panicle of 6 to 9 subsessile 
or short-peduncled heads; herbage in the mature plant arachnoid-pubescent, 
the under surface of the leaves white-tomentulose; leaves similar to those 
of no. 7; involucres campanulate, glabrous in age, 7 to 9 lines high; proper 
bracts linear-lanceolate to lanceolate-acuminate, tipped with a rather long 
slender prickle, often pinnately spinose above the middle, the lower portion 
entire or finely ciliate; leafy bracts with a few strong prickles or pectinate- 
spinescent, the inner sometimes passing into the proper bracts; corollas 
whitish or pinkish, the segments about as long as the throat. — Low 
fields of the San Joaquin River m 
San Joaquin Co. May. Possibly it is 
not a native. 

6. C. edule Nutt. Fig. 1017. Indian 
Thistle. Stem simple, robust but 
tender and succulent, 3% to 6 ft. 
high, pubescent and leafy to the top; 
leaves thin, white-tomentose below, 
the basal narrowly oblong to oblance- 
olate, sinuate-pinnatifid, very prickly- 
ciliate, 8 to 10 in. long, the cauline 
similar, auriculate-clasping; heads 
depressed-globose, 1 in. high, few in 
a terminal cluster, leafy-bracted at 
base; involucres conspicuously arach¬ 
noid-woolly when young, sometimes 
tending to become glabrate in age, 
9 to 14 lines high; outermost bracts 
foliaceous, pinnately spinose, the 
proper involucral bracts lanceolate- 
subulate, spinose-tipped; corollas 
dull purple, pink or whitish, the seg¬ 
ments shorter than the throat and 
with callous thickening at apex; 
pappus fuscous.—Creeks and gulches, 
50 to 1500 ft., common: coastal S. 
Cal.; Coast Ranges; n. to B. C. 

7. C. remotifolium (Hook.) Jep¬ 
son. Stem 2 to 5 ft. high, openly 

J. Cirsium edule Nutt.; a, leaf x % ; b, fl 
stem x V2 ; c, achene and pappus x 1. 
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cymose-branched, the branches few, slender, terminated by usually solitary 
heads; herbage nearly glabrate, loosely arachnoid or minutely flocculent; 
leaves oblong to lanceolate, spinulose, 2 to 7 in. long, pinnately lobed to 
divided, the divisions of at least the lower divergently 2 or 3-lobed; under 
surface of the leaves white-tomentulose; heads mostly on long (2 to 7 in.) 
peduncles, the peduncles naked or the leaves much reduced and remote; 
involucres broadly turbinate to campanulate, lightly arachnoid and glabrate, 
8 to 12 lines high; bracts linear or elongated-subulate, more or less fimbriolate, 
the inner mostly entire except at the crisped apex; corollas yellowish white, 
the segments shorter than the throat; pappus of coarse bristles, the strongest 
with club-shaped tips.—Dry mountain ridges, 3000 to 5000 ft.: Lake and 
Mendocino Cos. to Humboldt Co.; n. to Wash. It intergrades to no. 9. 
(Carduus remotifolius Hook.) Var. rivulare Jepson n. var. Basal leaves 
oblong, sinuately lobed or pinnatifid, the cauline lanceolate, entire, remotely 
spinulose-margined, auriculate-clasping; flowers purple.—Along streams in 
open woods, e. Humboldt Co., 3000 ft. (near Low Gap, J. P. Tracy 2909, type). 

8. C. americanum Daniels. Stem simple or branched above, % to 2% 
ft. high; herbage glabrate and green or the leaves tomentose below; 
leaves oblong to oblanceolate, spinose, sinuately toothed to deeply pinnatifid, 
l1/? to 9 in. long, the upper auriculate-clasping, the lower tapering to a 
spinose-margined petiole; heads campanulate or sub-globose, solitary or in 

,terminal clusters of 2 or 3 ; involu- 
/ cres 9 to 10 lines high, imbricated; 

outer and middle bracts oblong, the 
margin mostly spiny-toothed and 
tipped with 1 to 3 curved spines; 
inner bracts lanceolate with barely 
spinose scarious tips; corolla yel¬ 
lowish, the lobes shorter than the 
throat. — Sonoma Co. to Siskiyou 
Co. May-July. (Cnicus americanus 
Gray.) It passes into: Var. calli- 

lepis Jepson n. comb. Bracts dilated 
at apex, the dilated portion with 
a fimbriate-scarious margin and a 
short terminal spine, the lower por¬ 
tion of the bracts mostly entire- 
margined.—San Francisco; Berke¬ 
ley; Marin Co. July. (Carduus 
callilepis Greene.) 

9. C. quercetorum (Gray) Jepson. 
Fig. 1018. Brownie Thistle. Plants 
perennial by horizontal rootstocks; 
stem short, erect, 4 to 6 (rarely 12) 
in. high, its few branches each 
bearing a large head; herbage 
arachnoid-tomentose when voung, 

L8. Cirsium quercetorum Jepson; a, habit x • ii fh slirfAp 
y8 ; b, bract of involucre x l; c, fl. x %. especially on tne under suirace or 

tli 6 leaves, eventually glabrate 5 
leaves oblong in outline, 3 to 9 in. long, pinnately parted or divided, the 
oblong or lanceolate divisions often 3 to 5-cleft or -divided, strongly or 
weakly prickly, mostly narrowed below to a petiole; involucres campanulate, 
1 to l1/^ in. high; involucral bracts thickish, coriaceous, entire or sometimes 
minutely fimbriate, closely imbricated in many ranks, light or dark brown 
and often with a straw-color border, the outermost ovate (about 3 to 5 lines 
long), the inner becoming lanceolate and twice or thrice as long, all with a 
short cusp rather less than 1 line long or sometimes blunt; innermost bracts 
obscurely scarious at tip; corollas purplish or whitish, 4 of the lobes united 
higher, the others longer than the throat.—Open hills, or valley flats, 50 to 
1500 ft.: Mendocino Co. to San Benito Co. Yar. wAlkerianum Jepson n. 
comb. Plants taller (1 to 3 ft. high); heads on long (3 to 7 in.) peduncles.— 
Humboldt Co.; Berkeley. (C. walkerianum Petrak.) 

1018. 
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10. C. drummondii T. & G. Stem simple, erect, 2 to 12 in. high; heads 
somewhat tomentose or glabrous, the leaves arachnoid-tomentose beneath; 
leaves oblong or oblanceolate, 3 to 12 in. long, deeply sinuate-pinnatifid, the 
lobes spinulose to nearly entire; heads 1 to 1% in. high; involucral bracts 
chartaceous, the outer ovate with acute short-spinose tips, the inner lance¬ 
olate with weak scarious tips, the tips varying from entire and acute to 
dilated and fimbriate; corollas white or rose-purple, long-exserted, the lobes 
not longer than the throat; anthers very acuminate.—Montane, 2500 to 6600 
ft.: mts. of S. Cal.; Mt. Pinos; Sierra Nevada; Siskiyou Co.; e. to Col. 
June-July. 

11. C. acaulescens (Gray) K. Selin. Heads 2 to several in a cluster seated 
on the ground and subtended by the rosette of basal leaves or sometimes 
borne terminally on a stem 1 or 2 in. high; herbage tomentulose to glabrate, 
the under surface of the leaves sometimes whitish-arachnoid; leaves lance¬ 
olate or narrowly oblong, 2 to 8 in. long, toothed to pinnatifid, the margin 
or lobes armed with short or long prickles; heads 1 to 2 in. high; bracts 
oblong-lanceolate to lanceolate, tipped with a short spine, or the inner ones 
weak-spined; corollas similar to no. 12.—Montane, 5300 to 8500 ft.: mts. of 
coastal S. Cal.; Sierra Nevada from Tulare Co. to Eldorado, Sierra and Modoc 
Cos. June-July. (Cnicus drummondii var. acaulescens Gray.) 

12. C. vaseyi Jepson n. comb. Stem simple or branched above, leafy, 1 to 
3 ft. high; herbage thinly tomentose to glabrate; leaves lanceolate to nar¬ 
rowly oblong, 2% to 7 in. long, pinnately cleft into remote segments, these 
again more or less deeply cleft, the ultimate segments with rather long stout 
spines; upper leaves decurrent; heads terminating rather short branches, 
either in pairs or paniculately clustered; involucres greenish, % to 1 in. high, 
the proper bracts lanceolate, with spreading short-spinose tips, and often 
with a viscid ridge on the back; corolla-segments shorter than throat.—Dry 
or woody hillsides, 2000 to 4500 ft.: Siskiyou, Modoc and Butte Cos. May- 
July. (Cnicus breweri var. vaseyi Gray.) Var. hydrOphilum Jepson n. comb. 
Lower leaves as much as 12 in. long and 5 in. broad; heads paniculately 
clustered; glandular spot on bracts more pronounced.—Wet places: Mt. Tam- 
alpais; Suisun. (Carduus hydrophilus Greene.) 

13. C. breweri Jenson. Swamp Thistle. Stem slender, simple below, 
paniculately branched above, 3 to 8 ft. high, the heads numerous and often 
borne in dense clusters; herbage commonly white-tomentose, sometimes 
nearly green; lower leaves rather narrowly oblong, 6 to 14 (or 22) in. long, 
spinose-dentate to sinuate-pinnatifid, with rather broad lateral segments and 
elongated terminal segment tipped with a long or short spine; upper leaves 
mostly elongated-lanceolate, conspicuously prickly, 2y2 to 6 in. long; heads 
short-cylindric, markedly constricted about the middle, 8 to 12 lines high; 
involucres subglobose, 4 to 9 lines high, the bracts much appressed, firm- 
coriaceous, bearing towards the apex a dark colored area and a glandular or 
viscid spot or ridge; outer and middle bracts ovate to oblong-lanceolate, 
abruptly tipped with a spreading weak prickle; inner bracts lanceolate, 
mostly with a soft or crisped tip; corollas pale purple, pink or whitish, the 
lobes shorter than the throat; anther-tips deltoid, merely acute.—Swamps or 
wet places, 2500 to 5000 ft.: North Coast Banges; Butte Co. to Modoc Co.; 
n. to Ore. July-Aug. 

14. C. mohavense Petrak. Desert Thistle. Stem rather stout, 2 to 4 

ft. high, ending above in a panicle bearing clustered heads or the heads 
in a loose cyme on long peduncles: herbage white-tomentose or the tomentum 
deciduous above; lower leaves oblong in outline, 6 to 14 in. long, sinuate- 
pinnatifid, the lobes tipped with long yellow spines; petioles very short or 
long; upper leaves shorter, decurrent, all densely prickly; heads Jo to 1J4 
in. high; involucres glabrate; bracts strawT-color, the spines yellow, as long 
as the body of the bracts, often spreading or reflexed; corollas pinkish or 
reddish.—Alkaline meadows about springs, 2000 to 6000 ft.: Colorado and 
Mohave deserts; Inyo Co. June-July. (Carduus mohavensis Greene.) 

15. C. californicum Gray. Fig. 1019. Sierra Thistle. Stem slender, 2 (or 
3) to 6 ft. high, leafy toward the base, cymosely branched above, the heads 
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solitary on long (5 to 13 in. long) 
peduncles; herbage white-woolly, the 
wool more or less deciduous; leaves 
linear, narrowly oblong or lanceolate, 
1 to 8 in. long, sinuately toothed to 
deeply and angularly pinnatifid, 
moderately prickly; heads 1 to 1% in. 
high; involucres hemispherical, gla- 
brate to somewhat woolly, 4 to 12 lines 
high; bracts narrowly lanceolate, 
coriaceous at base, the upper portion 
spreading and often incurved, the 
terminal prickle short; corollas cream- 
color, white or rarely purple, the lobes 
equaling or shorter than the throat; 
anther-tips deltoid. — Chaparral or 
openly wooded slopes, 1500 to 7500 ft.: 
Sierra Nevada from Placer Co. to 
Tulare Co.; South Coast Ranges; mts. 
of coastal S. Cal.; n. to Santa Lucia 
Mts. (Cnicus lilacinus Greene.) Yar. 
bernardinum (Gray) Petrak. Not so 
tall; leaves often sparsely spiny; in¬ 
volucres globose-depressed, spines of 
bracts weak and inconspicuous.—Hill¬ 
sides, S. Cal., 1000 to 4000 ft. Apr.- 
June. (Carduus bernardinus Greene.) 

1019. Cirsium californicum Gray; a, basal A r 
leaf X % ; b, a. branchiet x % ; c, bract of ochrocentrum Gray Stem 

involucre x l. leafy, branched, 1 to 2 (or 6) ft. high, 
arising from a perennial root, corym- 

bosely branched above, the peduncles leafy and heads usually solitary; herbage 
mostly thinly tomentose to glabrate; basal leaves narrowly oblong, 5 to 12 
in. long, pinnately cleft or parted 
into rather remote segments, these 
again cleft into triangular lobes 
armed with long stout yellow spines, 
at base tapering into a spinose-mar- 
gined petiole; cauline leaves shorter 
with a spinose - auriculate - clasping 
base; heads campanulate, 1% to 1% 
in. high; involucres 1% in. high, with 
foliaceous bracts pinnately spinose 
at base, the proper bracts ovate to 
lanceolate, entire, with or without a 
viscid line on the back, tipped with 
a stout somewhat spreading spine 
often twice as long as the body; 
innermost bracts attenuate to a 
short weak spine; corollas purple, the 
lobes much longer than the throat.—- 
Mt. Whitney, 10,000 to 11,500 ft. 
Aug. 

17. C. andersonii Petrak. Stem 
slender, reddish, simple or sparsely 
branched, nearly naked above, 1 
to 3 ft. high, the heads 1 or few, 
corymbose or racemose, on peduncles 
1V-2. to 9 in. long; herbage loosely 
woolly to glabrate; leaves oblong 
to lanceolate, 4 to 8 in. long, 

spinose-toothed to deeply pinnatifid 1020. Cirsium occidental 
with spinulose, toothed or cleft lobes, son; a, fl. branch x V& 

var. coulteri Jep 
b, basal leaf x %. 
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the base broad or narrow and more or less spinose-auriculate; heads broadly 
turbinate, 1% to 2 in. high; involucres broadly turbinate, glabrous, 114 to 
1% in. high; outermost bracts foliaceous, pinnately spinose; proper bracts 
lanceolate-subulate, acuminate, tipped with a short spine, or the innermost 
merely long-acuminate; corollas rose-purple, the segments nearly as long as 
the throat; styles long-exserted.—Montane, 4000 to 9000 ft.-. Sierra Nevada 
from Tulare Co. to Butte Co.; e. to Nev., n. to Ida. June-Aug. (Cnicus 
andersonii Gray.) 

18. C. occidentale (Nutt.) Jepson. Stem stout, branched, 1y2 to 3 ft. high; 
herbage mostly white with a coating of cottony wool, the upper side of the 
leaves greenish and merely thin-tomentulose; leaves lanceolate to oblong, 
2 to 10 in. long, sinuate-dentate to pinnatifid, prickly, or sometimes the 
prickles few and weak; heads subglobose, l1^ to 2 in. high; involucral bracts 
subulate-lanceolate, straight, with short spines, not widely spreading, densely 
festooned with cobwebby hairs; corollas reddish or purple, the segments 
longer than the throat; anther-tips narrow and acuminate; pappus rather 
scanty.—Sand dunes or sandy hills along the coast from Mendocino Co. 

19. C. arvense Scop. Canada Thistle. Stem slender, 1 to 3 ft. high, aris¬ 
ing from creeping perennial rootstocks and thus forming patches, above 
paniculately branched and bearing mostly close clusters of heads at the 
ends of the branches; herbage arachnoid-pubescent to glabrate; leaves 
lanceolate or oblong in outline, 1 to 5 in. long, pinnatifid and with spinose- 
toothed segments; heads numerous, 6 to 11 lines high, unisexual, the stami- 
nate and pistillate usually on different plants; staminate heads ovate-globular, 
the flowers well exserted; pistillate heads oblong-campanulate, the flowers 
less exserted, with only abortive anthers; corollas rose-purple; involucral 
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bracts appressed, the outer y2 to 2 lines long, the inner longer, all with small 
weak prickles.—Nat. from Eur.: lower Eel River at Ferndale; Yreka; Quincy; 
Truckee; Los Angeles, San Bernardino and Orange Cos. 

161. ARCTIUM L. Burdock 

Coarse biennial herbs. Leaves very large, broad, petioled. Flowers purple, 
rarely white, in rather large solitary or clustered heads. Involucre globular, 
its bracts numerous, imbricated, rigid, lanceolate, appressed at base but 
attenuate into long spreading spines hooked at tip. Receptacle densely 
bristly. Achenes oblong or narrowly ovate, flattened, ribbed, transversely 
wrinkled. Pappus short, of many serrulate bristles, deciduous. (Greek arktos, 
a bear, from the rough involucre.) 

Heads somewhat racemose, arachnoid; involucres 6 to 9 lines broad.1..A, minus. 
Heads somewhat corymbose, glabrous; involucres 11 to 13 lines broad.2. A. lappa. 

1. A. minus Benth. Common Burdock. Coarse biennial weed; herbage 
more or less scurfy or thinly tomentulose; stems erect, leafy, several ft. high; 
leaves broadly ovate to cordate-reniform, somewhat toothed or sinuate, the 
lower 1 to P/2 ft. long, the upper 2 to 4% in. long; heads broadly ovate or 
globose, % in. high; involueral bracts hooked at the tip, cobwebby-tomen- 
tose; flowers purple; pappus short, of numerous rough bristles.—Bottom 
lands of the Eel River near Humboldt Bay; introduced from Eur. 

2. A. lappa L. Great Burdock. Plants 3 to 5 ft. high; leaves as in A. 
minus, tomentulose below, glabrous above; heads somewhat corymbose; 
involueral bracts glabrous.—Native of Eur., sparingly introduced near the 
coast: Livermore; Niles; Aromas, San Benito Co.; Carmel Valley. 

162. CENTAUREA L. Star Thistle 

Erect or diffuse usually rigid herbs. Leaves alternate, not prickly. Heads 
medium-sized. Involucre ovoid, globose or campanulate, the bracts im¬ 
bricated and ending in a needle-like prickle, or at least a fringed or toothed 
(rarely entire) appendage. Receptacle densely bristly, the bristles per¬ 
sistent. Flowers yellow, purple or blue, all tubular, the marginal much larger 
and neutral. Pappus of 2 or 3 rows of bristles or short scales or none. 

(Named for one of the Centaurs who used 
it in healing.) 

Achenes notched just above the base, indicating 
the oblique or lateral attachment. 

Flowers yellow; leaves decurrent on the 
stem ; bracts of the involucre spiny; 
achenes light gray; pappus present. 

Plants erect, branching mostly above the 
base; spines 2 to 4 lines long. 

1. G. melitensis. 
Plants diffuse, branching from the base; 

spines 14 to 1 in. long. 
2. G. solstitialis. 

Flowers purple or blue; leaves not decurrent. 
Middle bracts ending in a very stout 

spine ; achenes brown ; pappus 
none.3. G. calcitrapa. 

Bracts fimbriate, devoid of spine; 
pappus red.4. G. cyanus. 

Achenes not notched, attached basally; flowers 
blue; bracts of the involucre not spiny; 
pappus-bristles many.5. G. repens. 

1. C. melitensis L. Napa Thistle. 

Tocalote. Fig. 1022. Erect commonly 
much-branched annual 1 to 2 ft. high, 
with a roughish indument, the stems 
winged by the decurrent leaves; lowest 
leaves pinnatifid, the upper narrow and 
mostly entire; heads mostly terminal and 
solitary, or 2 or 3 together, % in. high; 
bracts rigid, the outer with palmatifid 
spine, the intermediate and inner ones 
with a rigid spine 2 to 4 lines long, which 
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is either simple or with divaricate 
short spines at base; flowers yel¬ 
low; pappus-bristles in about 3 
rows, the middle row long, the 
outer and inner very short.—Nat. 
from Eur., abundant everywhere 
in agricultural lands and pastured 
hills. First introduced at Napa 
and diffused over the state in seed 
grain, hence commonly known as 
Napa Thistle. It is one of our 
most widespread and objection¬ 
able grain-field weeds. May-June. 

2. C. solstitialis L. Yellow 

Star Thistle. Barnaby’s Thistle. 

Pig. 1023. Diffuse annual branch¬ 
ing from the base, 1 ft. high, cot¬ 
tony-pubescent; basal leaves 
pinnatifid, the cauline linear, en¬ 
tire, rather closely ascending, 
decurrent into long narrow wings; 
heads solitary at the ends of the 
branches, ovoid-globular; spines 
of the intermediate bracts 6 to 10 
lines long; innermost bracts end¬ 
ing in a small shining appendage; flowers very bright yellow; achenes with 
pappus.—Cultivated fields, roadsides and waste lands, nat. from Eur.: Sacra¬ 
mento Valley; North Coast Ranges; Alameda Co.; San Diego. An objec¬ 
tionable alien, its aggressive spread continued steadily since 1885. 

3. C. calcitrapa L. Purple Star Thistle. Coarse and rigid perennial, 
forming dense bushy plants 2 to 4 ft. high, nearly glabrous; leaves pinnately 
divided into few linear or lanceolate lobes, or the uppermost undivided, all 
serrulate, not decurrent; heads large, 9 to 10 lines high, on short peduncles 
scattered along the branches, or in the forks, or terminal; involucral spines 
very stout, % to 1 In. long; flowers purple; achenes brownish, over 1 line 
long, destitute of pappus.—Nat. from Eur. in uncultivated lands: plains of 
Solano Co.; San Mateo. 

C. salmantica L. Escobilla. Leaves sinuately divided into triangular 
lobes below the large terminal ovate- or oblong-lanceolate lobe, not decurrent; 
heads on long slender peduncles; involucral bracts ovate, obtuse, not spine- 
tipped, the innermost with lanceolate scarious appendage; flowers purple; 
achenes brown; pappus white.—Native of Eur., adv. at Healdsburg. 

4. C. cyanus L. Bluebottle. Erect annual 1 to 2 ft. high, lightly floccu- 
lent-tomentose when young; leaves linear, entire or the lower rarely dentate 
or pinnatifid; heads 1 in. high, terminating naked peduncles; involucres 
campanulate, 7 lines high, their bracts with a scarious fimbriate border; 
flowers deep blue; marginal corollas much enlarged, ray-like; pappus- 
bristles unequal.—Nat. from Eur.: Scott Valley, Siskiyou Co.; Holmes Flat, 
Eel River; Oakland; Los Angeles; Orange Co. 

5. C. repens L. Turkestan Thistle. Stems 1 to 3 ft. high from creeping 
perennial rootstocks; herbage arachnoid or at base white-tomentose; basal 
leaves oblong, sinuately lobed or pinnatifid, 1% to 3 in. long, gradually nar¬ 
rowed to a petiole about % as long; cauline leaves linear, entire, % to l1/^ 
in. long; heads solitary on the ends of the leafy branchlets, oblong or short- 
cylindric, 6 to G1/^ lines high; bracts of the involucre orbicular, strongly 
scarious-margined on upper third, shortly acute, the innermost with acumi¬ 
nate hairy tips; pappus-bristles many in a single series, barbellulate.—Native 
of Asia, introduced about 1918: Greenville, Orange Co.; Arlington, w. River¬ 
side Co.; Artesia, Los Angeles Co.; Helm, Fresno Co.; Tuttle, Merced Co.; 
Norman, Glenn Co. Also called Russian Knapweed. 

1023. Centaurea solstitialis L.; a, fl. branchlet x 
Vz ; b, achene and pappus x 3 ; c, £1. x 1. 
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P. 68. Trigldchin palustris L. Scapes very slender, % to 1% ft. high; 
sepals 6; fruit linear or clavate, composed of 3 carpels.—Montane: Rattle¬ 
snake Creek, Kern Canon, 8500 ft. (F. W. Peirson). 

P. 330. Eurdtia lanata (Pursh) Moq. Also called Lamb’s Tail. 

P. 380. Aconitum howellii Nels. & Mcbr. Stem slender, weak, 2 to 3 ft. 
long; leaves l1/} to 2% in. wide, deeply parted into 4 or 5 lobes, the lobes 
laciniately cleft or toothed; axils of the leaves bearing bulblets; flowers pale 
blue; follicles 5 to 5% lines long.—Siskiyou Co. (Etna Mills, J. P. Young); 
n. to Ore. 

P. 457. Peltiphyllum peltatum (Torr.) Engler. Indian Rhubarb. 

P. 583. Lathyrus littoralis (Nutt.) Endl. Monterey. 

P. 594. Euphorbiaceae. Tragia L. Perennial herbs. Stems slender, wiry, 
beset with stinging hairs. Leaves small, coarsely toothed, short-petioled. 
Flowers monoecious, in small clusters at the ends of the branches. Staminate 
flower: sepals 3 to 5; stamens 3 to 5. Pistillate flower: sepals 5; ovary with 
one ovule in each cell. T. ramosa Torr. Stems hirsute; stamens 4 or 5.— 
Providence Mts. (P. E. Munz); e. to Mo. and Tex. 

P. 626. Malvaceae. Abutilon Gaertn. Perennial herbs with cordate leaves 
and axillary flowers. Calyx without bracts. Stigmas capitate. Carpels 5 to 
10, leathery, dehiscent, 2 to several-seeded. A. parvulum Gray. Stems slender, 
prostrate or ascending.—Providence Mts. (P. E. Munz); e. to Tex., s. to Mex. 

P. 647. Viola langsdorflii Pisch. This species does not occur in Cal. The 
plants so referred above belong to V. palustris L. (acc. M. S. Baker). 

P. 892. Solanum villdsum Lam. Stem erect, branching, 8 to 15 in. high, 
short-villous; calyx glandular-pubescent; corolla yellowish, l1^ lines long; 
filaments triangular-dilated, slightly joined at base; ovary glabrous; style 
slightly puberulent.—Naturalized near Los Angeles: Arcadia; Bellflower. 
The herbage is poisonous to chickens when fed with alfalfa greens. 

P. 901. 2. Linaria vulgaris Mill. Butter-and-Eggs. Perennial; stem erect, 
1 to 2^ ft. high; leaves linear, very numerous; flowers yellow in a terminal 
dense raceme; corolla (including the slender spur) 1 in. long.—Nat. from e. 
U. S.: Pt. Reyes; Valley Ford; Wawona (Thos. Howell); Emerald Bay, 
Lake Tahoe. 

P. 1079. Wyethia ovata T. & G. var. funerea Jepson n. var. Herbage not 
tomentose, rather densely covered with short gland-tipped hairs; leaves 
shorter and broader than in the species, 4 to 10 in. long, 2 to 5 in. wide, 
mostly rather coarsely few-toothed.—Funeral Mts., Death Valley (Jepson 
6903, type). 

Jepson, Manual, pp. 961-1170, Nov. 24, 1925. 
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MAJOR GEOGRAPHIC TERMS1 

Cismontane California, all the area 
west of the main sierran crest. 

Cismontane Southern California, the 
area west of the main sierran crest. 

Coast Ranges, the complex of ranges 
west of the Great Valley. See North 
Coast Ranges, etc. 

Colorado Desert in California, includes 
the desert area between the San 
Jacinto and Cuyamaca mountains on 
the west, the Colorado River on the 
east and the Mohave Desert on the 
north. 

Conchilla Desert, the northwest arm of 
the Colorado Desert. 

Conchilla Mts., the range extending 
from Morongo Pass to Pleasant Val¬ 
ley, bounding the Conchilla Desert 
on the north. 

Great Valley, the great central valley 
of California, lying between the 
Sierra Nevada and Coast Ranges. 

Hoods Peak Range, the mountains 
west of Napa Valley. 

Inner Coast Range, the range next to 
the Great Valley; it is composed 
of a number of distinct ranges with 
specific geographical names. 

Inner North Coast Range, the range 
bounding the Sacramento Valley on 
the west (including the Vaca Moun¬ 
tains north to the Trinity Moun¬ 
tains) . 

Inner South Coast Range, the range 
bounding the San Joaquin Valley 
on the west (from Mt. Diablo south 
to Mt. San Emigdio). 

Mayacamas Range, east of Ukiah Val¬ 
ley from Cobb Mt. and Geyser Peak 
northward to Cow Mt. 

Mohave Desert in California, includes 
the desert area bounded by the Teha- 
chapi Mountains and Inyo County 
on the north, the San Gabriel and 
San Bernardino mountains and 
Riverside County on the south and 
the Colorado River on the east. 

North Coast Ranges, the ranges north 
of San Francisco Bay as far as the 
Siskiyous. 

Sacramento Valley, north arm of the 
Great Valley. 

San Carlos Range, the inner South 
Coast Range from Panoclie Pass 
south to Waltham Creek. 

San Joaquin Valley, south arm of 
the Great Valley. 

Santa Barbara Islands, including all 
the islands off the Southern Cali¬ 
fornia coast. 

Seaward or Outer Coast Range, the 
range next the ocean; applied more 
frequently to the seaward North 
Coast Range. 

Sierra Nevada, the main mountain 
axis on the eastern side of the 
Great Valley, south to Tehachapi 
Pass and north to Pit River. 

South Coast Ranges, the ranges south 
of San Francisco Bay as far as 
Santa Barbara County (Santa 
Maria River). 

Southern California, a definitely de¬ 
fined portion of California, includ¬ 
ing the eight counties south of 
Tehachapi, namely, Santa Barbara, 
Ventura, San Bernardino, Los An¬ 
geles, Orange, Riverside, San Diego 
and Imperial; coastal Southern Cali¬ 
fornia, that portion west of the crest 
of the main sierran axis. 

l Includes also some special designations not found on maps. 
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GLOSSARY OF BOTANIC TERMS 
Acaulescent, apparently stemless, the 

leaves all borne at the surface of 
the ground and the flowers ses¬ 
sile or borne on a scape. (See 
Caulescent.) 

Accessory, something additional. 

Accrescent, increasing in size or 
length with age, as the calyx or 
pedicel after flowering. 

Accumbent, said of cotyledons with 
edges lying against the caulicle. 

Acerose, with a sharp slender point 
like a needle. 

Achene, a dry indehiscent 1-seeded 
fruit. 

Acorn, fruit of the Oak. 

Acuminate, tapering gradually to the 
apex; taper-pointed. 

Acute, with a sharp point. 

Adherent, growing fast to or united 
with another body or organ of a 
different kind. 

Adnate, growing fast to; literally, 
born united to another body. 

Alternate leaves or branches, only one 
from each node. 

Amplexicaul, said of a leaf with the 
base clasping the stem. 

Anastomosing, the union of veins so 
as to form a network. 

Anatropous, with the ovule inverted on 
its stalk. 

Ancipital, two-edged. 

Andro-dioecious, with staminate and 
with perfect flowers on different in¬ 
dividuals. 

Androgynous, having both staminate 
and pistillate flowers in the same 
cluster. 

Andro-monoecious, with staminate and 
with perfect flowers on the same in¬ 
dividual. 

Annual, a plant flowering and fruit¬ 
ing in the first year or season and 
then dying. 

Annular, having the form of a ring, 
ring-like. 

Anterior, the side in front; in an 
axillary flower, the side away from 
the stem; lower; inferior. 

Anther, the sac or sacs containing the 
pollen, the essential part of the 
stamen. 

Anthesis, the period during which a 
flower is expanded, the stigma re¬ 

ceptive and the anthers shedding 
pollen. 

Antrorsely, directed forward. 

Apetalous, without petals. 

Aphyllopodic, without a leafy base. 

Apiculate, ending in a short-pointed 
tip. 

Appendage, any supplementary or 
superadded part. 

Appressed, flattened or pressed against 
another body but not united with 
it; hairs lying flat on leaves are 
appressed. 

Approximate, standing or borne close 
or near together. 

Aquatic, living or growing in water; 
an “ aquatic plant’’ may be wholly 
submersed or with only the base 
in water. 

Arcuate, moderately curved. 

Areola, an area with a distinct or 
raised boundary; the spaces be¬ 
tween the reticulations or veins: 
in Compositae the disk or circle at 
the summit of the achene where sat 
the corolla; areolate, having areolae. 

Areole, same as Areola. 

Aril, an appendage of a seed growing 
at or about the hilum or summit 
of the funiculus; arillate, furnished 
with an aril. 

Aristate, furnished with an arista or 
awn, like the beard or bristle of 
Barley. 

Articulation, a joint; articulated, 
jointed or furnished with joints; 
where the stem or organ separates 
or is inclined to do so. 

Ascending, rising gradually upwards. 

Assurgent, rising or curving upwards 
from the base. 

Attenuate, gradually narrowed or pro¬ 
longed. 

Auricled, with ear-like lobes at base; 
auriculate. 

Awn, a bristle, like the beard of 
Barley. 

Awned, provided with a bristle. 

Axil, the angle between a leaf and 
stem. 

Axile, referring to or borne on the 
axis. 

Axillary, borne or occurring in an 
axil. 
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Axis, the stem or longitudinal or cen¬ 
tral support on which parts or or¬ 
gans are arranged; a central line. 

Baccate, of the nature of a berry, 
berry-like or pulpy. 

Banner, the upper petal in a papilio¬ 
naceous, or pea, flower. 

Barbate, bearded, the hairs directed 
upward. 

Barbed, furnished with sharp rigid 
reflexed points, like the barbs of a 
fish-hook. 

Barbellate, beset with short stiff 
hairs; barbellulate, the diminutive. 

Berry, a fleshy indehiscent fruit, 
formed from a single superior or 
inferior ovary. 

Bi-, a prefix to Latin words, two or 
twice. 

Bifid, 2-cleft to the middle or there¬ 
abouts. 

Bilabiate, a synsepalous calyx or 
sympetalous corolla cleft into two 
divisions, with an upper (superior 
or posterior) lip and a lower (in¬ 
ferior or anterior) lip; 2-lipped as 
the corolla of Sage or of Mimulus. 

Bilamellate, of two plates or lamellae. 

B[pinnate, twice pinnate. 

Blade, the flat expanded portion of a 
leaf; said also of the broad por¬ 
tion of a petal, especially when it 
possesses a petiole-like base or 
claw. 

Bloom, said when leaves and fruit are 
whitened with a fine powder or dust. 
(See Glaucous.) 

Bract, the modified or much reduced 
leaf of a flower-cluster; in Gra- 
mineae, the modified leaf subtend¬ 
ing a spikelet; leafy-bracted, in 
Compositae, with accessory or foli- 
ose bracts to the head outside the 
involucre. 

Bracteate, possessing or bearing 
bracts. 

Bractlet, the small modified leaf sub¬ 
tending a flower or inserted on the 
pedicel. 

Bud, the youngest or formative por¬ 
tion at the end of a stem. 

Bulb, cluster of fleshy storage leaves 
set closely on a short stem axis and 
forming an underground organ. 

Bur, a fruit covered with prominent 
spines. 

Caducous,dropping off very early as 
compared with othe parts; the 

calyx in the California Poppy falls 
when the flower opens. 

Caespitose (or cespitose), said of 
stems and leaves when borne on the 
same stock in a close tuft. 

Callous, hardened, indurated. 

Callus, hardened and often smooth 
tissue or protuberances; the tough 
often hairy swelling at base of the 
lemma and palea in grasses. 

Calyculate, said of the short bracts 
which occur at the base of the in¬ 
volucre proper in some Compositae 
and so imitate an exterior involu¬ 
cre. 

Calyx, the outer, usually green, whorl 
of the flower. 

Campanulate, bell-shaped. 

Caulescent, grayish white or hoary, the 
surface covered with fine white 
hairs. 

Capillary, like a hair. 

Capitate, gathered or collected into a 
head, or head-like. 

Capsule, a dry dehiscent seed-vessel 
composed of more than one carpel. 

Carinate, having a keel, sharp ridge, 
or carina. • 

Carpel, a simple pistil (which is typi¬ 
cally 1-celled, with one placenta, 
one style, and one stigma), or one 
of the elements of a compound 
pistil; also applied to a simple pis¬ 
til when mature or to one of the 
parts of a compound pistil which 
splits up when it is ripe. The num¬ 
ber of carpels composing a com¬ 
pound pistil may be determined from 
the number of styles or stigmas, or, 
if these are blended, by the number 
of cells in the ovary, or, if but one 
cell, by the number of placentae. 

Cartilaginous, firm and tough like 
cartilage. 

Caruncle, an excrescence or process at 
the hilum in certain seeds. 

Catkin, a scaly spike or ament, as in 
the Willow or Oak; in the Conifers 
applied to the staminate and ovu¬ 
late clusters. 

Caudate, bearing a slender tail-like 
body or appendage. 

Caudex, a short stem or trunk, more 
commonly the persistent woody base 
of a perennial herb. 

Caulescent, having a distinct leafy 
stem above ground; plants with rad¬ 
ical leaves and flowers on a scape 
are called acaulescent. 
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Caulicle, the stem in an embryo. 

Cauline, pertaining to or borne on a 
stem, as cauline leaves. 

Chamisal, the formation composed of 
Chamise; see p. 503. 

Chaparral, collective term referring to 
the colonies of thorny or rigid 
shrubs growing on mountain slopes. 
It is a xerophytic formation, com¬ 
posed of such species as Ceanothus 
cuneatus, sorediatus, spinosus and 
divaricatus, Pickeringia montana, 
Arctostapliylos viscida and gJauca 
and Quercus dumosa. 

Chartaceous, having the thickness or 
texture of writing paper; most 
leaves are chartaceous. 

Choripetalous, petals distinct and free 
from each other; not united even 
at base. 

Chorisepalous, sepals distinct and free 
from each other. 

Ciliate, having the margin bordered 
with a row or rows of hairs; cilio- 
late, the diminutive. 

Cinereous, of ashy hue. 

Circulate, rolled into a coil from the 
tip. 

f . 

Circumscissile, splitting at the middle 
with the upper part falling away 
like a lid. 

Cismontane, this side of the mountains, 
that is west of the main sierran 
crests; a term used in opposition to 
or contrast with the deserts. 

Clavate, narrow but widening gradu¬ 
ally and regularly upward like a 
club, clavellate, the diminutive. 

Claw, the narrow or petiole-like base 
of a petal. 

Cleft, with sharp lobes, usually about 
to the middle. 

Coalescent, said of united organs in 
one circle. 

Cochleate, shell-shaped. 

Coherent, united with another body or 
organ of the same kind. 

Coma, a tuft of hairs; comose, fur¬ 
nished wTith a coma. 

Commissure, the plane by which the 
flattened faces of the two carpels 
in Umbelliferae cohere. 

Complete, said of a flower which has 
all the four circles, sepals, petals, 
stamens, and pistils. 

Complicate, folded upon itself. 

Compressed, flattened on the sides or 
laterally: compressed pod in Cruci- 

ferae, flattened parallel to the par¬ 
tition; compressed achenes in Com- 
positae, flattened contrary to the 
plane of the bract; compressed fruit 
in Umbelliferae, flattened parallel 
to the plane of the commissure. 
(See Obcompressed.) 

Concolorous, of one color. 

Conduplicate, folded flat so that the 
folds or sides lie face to face. 

Connate, united from the beginning 
(born united). 

Connective, the portion of a stamen 
connecting the two cells of an anther. 

Connivent, lightly joined or sticking. 

Contorted, bent or twisted on itself or 
out of the usual position. 

Convolute, rolled inwards from one side 
to the other. 

Cordate, heart-shaped with the notch at 
the base. 

Coriaceous, leathery in texture and 
stiffness. 

Corm, a thickened or globose fleshy 
stem base, underground and some¬ 
times called a solid bulb. 

Corolla, the circle of petals in a 
flower, found outside the stamens 
and within the calyx. 

Corymb, pedicels of unequal length, 
the lower longer so as to form a 
flat-topped cluster; corymbose, in 
corymbs. 

Costate, ribbed. 

Crenate, with rounded or blunt teeth; 
crenulate, the diminutive. 

Crested, bearing a ridge or elevation on 
the summit of an organ. 

Cruciferous, with the petals spreading 
in the form of a cross. 

Crustaceous, shell-like. 

Cucullate, hood-shaped, cowled. 

Culm, the hollow stem of grasses. 

Cuneate, widening gradually and regu¬ 
larly upwards from a pointed base; 
wedge-shaped. 

Cuspidate, tipped with a cusp or short 
hard point. 

Cyme, a flower cluster in which the 
terminal or central flower blooms 
first; cymose, after the manner of a 
cyme. 

Deciduous, falling when ripe or after 
the function has been performed; a 
corolla is deciduous when it falls 
after anthesis; deciduous trees shed 
their leaves in autumn. 
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Declined, curved downward or for¬ 
ward. 

Decompou?id, several times com¬ 
pounded. 

Decumbent, lying on the ground but 
tending to rise at the end. 

Decurrent, where the edge of the leaf 
runs down on the stem forming lines 
or wings. 

Decussate, opposite but each pair 
placed at right angles or over the 
intervals of the pair above or be¬ 
low. 

Deflexed, bent abruptly downward. 

Deltoid, triangular with equal sides. 

Dentate, toothed with the teeth stand¬ 
ing directly outward. 

Denticulate, dentate with fine teeth. 

Dextrorse, turned towards the right 
hand. 

Di-, a prefix to Greek words, two or 
twice. 

Diadelphous, stamens united into two 
sets. 

Dichotomous, branching or forking 
with the two divisions nearly equal. 

Didymous, twin, found in pairs. 

Didynamous, said of stamens in 2 pairs 
with one pair shorter than the other. 

Digitate, parted or divided like the 
fingers of a hand. 

Dilated, widened or broadened, ap¬ 
plied to flattened or wing-like struc¬ 
tures; dilatation, that which is di¬ 
lated. 

Dimorphic, having two unlike forms. 

Dioecious, with stamens and pistils in 
different flowers on different plants. 

Discoid, disk-like; without ray-flowers. 

Discrete, separate, said of organs 
which are neither crowded nor re¬ 
mote. 

Dish, a development of the receptacle 
at or around the base of the ovary; 
In Compositae, the tubular corollas 
of the receptacle as distinct from 
the ray. 

Dissected, several times cleft into 
small segments. 

Distichous, in 2 ranks or rowTs. 

Distinct, parts in the same circle not 
united; as 11 stamens distinct,; ’ 
separate from each other. 

Divaricate, widely divergent. 

Divided, cleft about to the base, or 
to midrib. 

Dorsal, relating to or borne along the 
back; lower; outer; posterior. 

Drupe, a fruit with a fleshy or soft 
outside (or exocarp) and a hard or 
stony inside (or endocarp). 

Elliptic, about 1^4 times as long as 
broad; elliptical. 

Emarginate, with a sharp notch at 
apex. 

Emersed, growing up out of or raised 
above the water. 

Endosperm, starch or other reserve 
food stored with the embryo in the 

V 

seed. 
Entire, margin not toothed or in¬ 

dented. 

Epigynous, with the flower parts as if 
inserted on the summit of the ovary, 
that is the ovary wholly inferior. 

Equilateral, equal sided, or with the 
same number of parts on a side; 
a pinnate leaf is equilateral when 
it has the same number of leaflets 
on each side of the rachis. 

Equitant, astride, as if riding, like the 
leaves of Iris. 

Erose, gnawed on the edge; erosulate, 
the diminutive. 

Explanate, spreading out flat. 

Exserted, protruding beyond the sur¬ 
rounding organ; exserted stamens 
protrude beyond the corolla; an ex¬ 
serted corolla protrudes beyond the 
calyx. 

Exstipulate, without stipules. 

Extrorse, turned outward. 

Falcate, sickle-shaped. 

Fascicle, a close cluster or bundle of 
roots, stems, leaves or flowers. 

Fastigiate, with clustered parallel 
branches. 

Favose, with honey-combed surface; 
faveolate, the diminutive. 

Felt-like, with very densely and closely 
woven wool. 

Fenestrate, with transparent areas or 
window-like openings. 

Fertile flower, one containing a pistil 
capable of producing fruit with good 
seed; fertile stamen, the anther con¬ 
taining pollen. 

-fid <or -fidus, terminations meaning 
cleft or lobed; 3-fid means 3-cleft. 

Filament, a thread, in case of a sta¬ 
men the stalk supporting the anther. 

Filiform, thread-like. 

Fimbriate, fringed; fimbrillate, the 
diminutive. 
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Fistulous, liollow. 

Flabellate, fan-shaped. 

Flaccid, flabby or limp. 

Flexuous, more or less zigzag. 

Floccose, bearing locks or tufts of 
hair or wool. 

Floret, a small flower, one of a cluster. 

Foliaceous, leaf-like. 

Foliolate, having leaflets; 3-foliolate, 
with 3 leaflets, etc. 

Follicle, a dehiscent seed-vessel derived 
from a single carpel, as a pod of the 
Larkspur. 

Foveate, pitted; foveolate, the diminu¬ 
tive. 

Free, not united to another organ, 
especially when one circle of the 
flower is not united to another 
circle. 

Fruit, the matured or ripened ovary 
with all its appendages or acces¬ 
sory parts as well as contents. 

Fruticose, relating to a shrub; 
shrubby. 

Fruticulose, diminutive of fruticose; 
relating to a little shrub, as Phyll- 
odoce breweri. 

Fugacious, very promptly falling off 
or lasting but a short time. 

Fulvous, tawny. 

Funicle, the stalk on which the ovale 
is borne in the ovary. 

Fusiform, thickest at or above or be¬ 
low the middle and tapering more or 
less to each end. 

Galea, the long or helmet-like upper 
lip in the Mint and Figwort fami¬ 
lies; galeate, having a galea. 

Gemmate, twin, in pairs, two side by 
side. 

Geniculate, bent abruptly, like a knee. 

Gibbous, swollen or distended on one 
side. 

Glabrate, somewhat glabrous or becom¬ 
ing glabrous. 

Glabrous, bald, not hairy. Some agri¬ 
culturists and some botanists 
wrongly use the term smooth as op¬ 
posite to hairy; bald or glabrous is 
the opposite of hairy; smooth is the 
opposite of rough. No word would 
be left as an antonym of rough, if 
smooth be perverted in this way 
from its right etymological use. Cf. 
Smooth. 

Glandular, bearing glands, or having a 

surface which exudes a sticky or 
viscid liquid. 

Glaucescent, somewhat glaucous or be¬ 
coming so. 

Glaucous, whitened with a bloom. 

Globose, rounded, more or less spher¬ 
ical. 

Glomerate, compacted into a close 
cluster. 

Glomerule, a compacted or condensed 
head-like cyme. 

Glumaceous, like the glume (bract) 
of grasses, thin but firm. 

Glume, one of the two lowest bracts on 
the spikelet in grasses. 

Glutinous, with a sticky exudation. 

Granulate, bearing granules or grain¬ 
like bodies; granuliferous. 

Gynaecandrous, having the pistillate 
and staminate flowers in the same 
spikelet, the former above the latter. 

Gynobase, an elevation or process of 
the receptacle bearing the carpels 
or nutlets. 

Gyno-dioecious, having flowers on one 
plant pistillate, on another perfect. 

Gyno-monoedous, having perfect and 
pistillate flowers on the same plant. 

Habit, mode of growth, general as¬ 
pect or hue of a plant. 

Halophyte, a plant growing in salty 
soils or alkaline soils, mostly suc¬ 
culent plants with thick or small 
leaves; the Pickleweed, Atriplex 
and Kern Greasewood are typical 
halophytes. 

Hastate, with a pair of lobes at base 
turned outward. 

Head, said of flowers in a globose 
cluster, being sessile and collected 
at the same point on the peduncle. 

Herb, a plant without woody stem or 
parts, at least above ground. 

Herbaceous, like an herb in appear¬ 
ance or habit, or in texture or color, 
as herbaceous sepals, meaning green 
or leaf-like. 

Herbage, the vegetative parts (stems 
and leaves) produced in the season, 
not including the flowers or fruit. 

Heteromorphic, having several differ¬ 
ent forms. 

Hirsute, with long firm hairs; liirsutu- 
lose, liirsutulous, the diminutives. 

Hispid, with stiff or rigid hairs. 

Hispidulous, hispidulose, minutely his¬ 
pid. 
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Hooded, said of an organ which is 
curved or concave at the top like a 
hood. 

Hyaline, transparent, translucent. 

Hydrophyte, a plant adapted to live 
in water or very wet soil, chiefly 
characterized by a thin epidermis, 
reduction or absence of roots and 
reduction of the vascular system as 
in the Pond Lilies, Pond Weeds and 
Duck Weeds, or by succulence as in 
Arrow Head, or by tall unbranched 
stems with narrowly linear leaves, 
or leafless as in the Bulrushes and 
Sedges. 

Hypogynous, inserted on the recepta¬ 
cle, with the parts of the flower un¬ 
der or free from the pistil. 

I rubricate, overlapping like the shin¬ 
gles on a roof so as to cover or 
break joints. 

Immersed, growing wholly under water. 

Incised, cleft or cut irregularly and 
sharply. 

Included, not protruding beyond the 
surrounding organ; included sta¬ 
mens do not protrude beyond the 
corolla. 

Incomplete, said of a flower which has 
not all of the four circles. 

Incumbent, said of cotyledons when the 
back of one of them lies against the 
caulicle. 

Indefinite, variable or uncertain in 
number, numerous. 

Indehiscent, said of fruits or pods 
which do not split open. 

Indigenous, native to the region. 

Indument, with a close pubescence or 
coat of hairs. 

Induplicate, with the tips turned in. 

Indurated, hardened or becoming 
tough. 

Inequilateral, not equilateral, which 
see. 

Inferior, growing or placed below; in¬ 
ferior ovary, one more or less at¬ 
tached to or united with the calyx; 
inferior stamens or lip of corolla, 
that is with the stamens or lip on the 
lower side of the flower; see Su¬ 
perior. 

Inflated, distended or bladdery. 

Inflexed, bent or turned abruptly in¬ 
ward. 

Inflorescence, a flower-cluster, or in 
particular the mode of arrangement 
of the flowers in a cluster. 

Innate, borne on the apex. 

Innovations, in Gramineae, barren 
shoots. 

Inserted, attached to or growing upon. 

Internode, the portion of the stem 
between two nodes. 

Interrupted, not continuous and reg¬ 
ular. 

Introrse, turned inward. 
Involucel, a secondary involucre, as 

that of an umbellet; a circle of 
braetlets. 

Involucre, a circle of bracts subtend¬ 
ing a flower cluster; mvolucrate, 
provided with an involucre. 

Involute, rolled inwards from both 
sides. 

Irregular, the parts not of the same 
size and shape. 

Keel, a longitudinal central ridge on 
the back of an organ, like the keel 
of a boat; the two lower petals of a 
pea-like flower which are joined into 
a keel-like body. 

Lacerate, irregularly but not neces¬ 
sarily deeply cleft or torn. 

Laciniate, cut or slashed into narrow 
divisions. 

Lamellate, composed of thin plates. 

Lanate, densely and very closely woolly. 

Lanceolate, 4 to 6 times as long as 
broad and tapering from slightly 
above base to apex. 

Lax, loose. 

Leaflet, one of the divisions of a com¬ 
pound leaf. 

Legume, a 1-celled seed vessel, com¬ 
posed of a single carpel, which 
dehisces by both the ventral and 
the dorsal sutures into two valves. 

Lemma, the lowest bract of the floret 
in grasses; see p. 72. 

Lenticular, shaped like a lens. 

Ligneous, hard and woody. 

Ligule, like a short ribbon or strap, 
such as the ray in the Sunflower 
Family; in Gramineae the exserted 
portion of the hyaline membrane 
lining the sheath; ligulate, provided 
with a ligule. 

Limb, a border, the blade of a petal or 
the spreading part of a sympeta¬ 
lous corolla. 

Line, xV of an inch. 

Linear, very narrow, with parallel 
sides; 4 or 5 or more times as long 
as wide. 
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Lip, one of the two divisions of a 2- 
lipped corolla or calyx. (See Bila¬ 
biate.) 

Littoral, growing near or under the 
influence of the sea. 

Lode, a division of an organ, espe¬ 
cially one which is rounded; leaf 
lobes are usually not deep; leaves 
may be lobed, parted or divided de¬ 
pending upon the depth of division. 
(See Parted and Divided.) 

Loculicidal, a capsule splitting longi¬ 
tudinally into the backs of the 
cells. 

Loclicule, in Gramineae, one of 2 or 3 
minute hyaline scale-like organs at 
the base of the stamens, whose func¬ 
tion is the opening of the floral enve¬ 
lope at anthesis. 

Lunate, crescent-shaped. 

Lyrate, shaped like a lyre, the ter¬ 
minal lobe of the leaf large and 
rounded with the lower pairs 
smaller. 

Mammaeform, breast-shaped or bear¬ 
ing breast-shaped prominences. 

Marcescent, withering but persistent, 
not falling off. 

Maritime, growing on the sea-coast. 

Membranous, or membranaceous, thin, 
soft, and more or less pliable like an 
animal membrane. 

Meniscoidal, thin and concavo-convex. 

-merous, parts or members; used in 
compounds, as 5-merous, having 5 
parts. 

Mesophyte, a common type of plant 
growing under the most favorable 
conditions of soil and moisture, 
characterized as a whole by a lack 
of special adaptations and by a 
great and diverse development of 
the leaf surface; Maples, Alders, 
and Mustards are typical meso- 
phytes. 

Monadelphous, stamens united into 
one set. 

Moniliform, like a necklace or string 
of beads. 

Monocephalous, bearing a single head. 

Monoecious, with stamens and pistils 
in separate flowers on the same 
plant. 

Montane, of or growing in the moun¬ 
tains. 

Mucronate, tipped with a mucro or 
sharp but rather soft point; mucron- 
ulate, the diminutive. 

Muricate, bearing rough and rather 
sharp excrescences. 

Muriculate, diminutive of muricate. 

Naked, destitute of covering or ap¬ 
pendages; naked head, without 
foliaceous or other bracts surround¬ 
ing or concealing the involucre or 
head; naked stem, scape or inflor¬ 
escence, leafless; naked flower, one 
without perianth. 

-nate, termination meaning divided, as 
2-nate, 3-nate. 

Nerve, simple or unbranched vein, a 
slender or secondary rib. 

Neutral, a flower having neither sta¬ 
mens nor pistils. 

Nigrescent, becoming blackened. 

Node, the place on a stem where a leaf 
is borne. 

Nut, an indehiscent fruit with a hard 
firm wall, resulting from a com¬ 
pound ovary. 

Nutlet, a diminutive nut, applied to a 
fruit derived from a simple ovary, or 
to a compound ovary which splits 
up at maturity. 

Ob-, prefix, meaning reversed or lower 
side up. 

Obcompressed, flattened on the an¬ 
terior and posterior sides or fore 
and aft, instead of laterally or side- 
wise ; obcompressed pod in Cruci- 
ferae, flattened contrary to the par¬ 
tition; obcompressed fruit in Umbel- 
liferae, flattened contrary to the 
commissure; obcompressed achene in 
Compositae, flattened parallel to the 
bract. 

Ob conic, inversely conic. 

Obcordate, inverted heart-shaped, with 
the notch at the apex. 

Oblanceolate, inversely lanceolate. 

Oblique, unequal-sided, as in leaves 
which are larger on one side than 
the other. 

Oblong, two or three times longer 
than broad and with nearly parallel 
sides, or somewhat tapering to each 
end from the middle. 

Obovate, inversely ovate. 

Obovoid, inversely ovoid. 

Obsolete, imperfectly or scarcely at 
all developed, or abortive; for ex¬ 
ample, the lower lip of a calyx is 
obsolete when it is obscure or not 
very distinctly developed. 

Obtuse, blunt or rounded. 
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Opposite leaves or branches, two from 
each node, proceeding from opposite 
sides of the stem; “ stamens op¬ 
posite petals, ’ ’ when the stamen is 
set before the petal; etc. 

Orbicular, round or roundish. 

Ovary, the part of the pistil containing 
the ovule or ovules. 

Oval, broadly elliptic and a little con¬ 
tracted upward. 

Ovate or ovoid, egg-shaped. 

Ovule, the body in the ovary which 
becomes a seed; ovulate, bearing 
ovules. 

Palate, the lower side of the throat in 
a 2-lipped corolla. 

Palea, chaff-like pappus borne on the 
achenes of the Sunflower Family; 
in the Grass Family the upper of the 
two modified bracts subtending an 
individual flower; chaff or chaffy 
bracts. 

Paleaceous, in Compositae, chaff-like. 

Valmate, with the divisions or sinuses 
of the leaf pointing to the petiole; 
palmately compound, with the leaf¬ 
lets all borne at the apex of the 
common petiole. 

Palmatifid, cleft so as to resemble 
the outstretched fingers of the hand. 

Paludose, palustrine, living in a marsh 
or swamp. 

Panicle, a compound flower cluster, a 
raceme, spike or corymb which is 
compounded by branching. 

Papilionaceous, applied to an irregular 
corolla with an upper petal or ban¬ 
ner, 2 lateral petals or wings and 2 
lower petals joined to form a keel. 

Papillate, bearing minute nipple¬ 
shaped protuberances. 

Pappus, the modified calyx-limb borne 
on the achenes of the Sunflower 
Family, usually occurring as bris¬ 
tles, naked or plumose hairs, scales 
or chaff. 

Parietal, referring to or borne on the 
wall or sides of an organ. 

Parted, cleft to below the middle. 

Pectinate, cleft into closely set divi¬ 
sions like the teeth of a comb. 

Pedate, palmately divided with the 
lateral divisions 2-cleft, thus resem¬ 
bling a bird’s foot; pedately, in a 
pedate manner. 

Pedicel, stalk or stem of a flower in 
„ a flower cluster; pediceled, having 

a pedicel. 

Pedicellate, having or possessing a 
small or short pedicel. 

Peduncle, stalk or stem of a flower or 
flower cluster; pedunculate, having 
a peduncle. 

Pellucid, clear, transparent. 

Peltate, round, with stalk or petiole 
attached on the under side at the 
middle. 

Penicillate, with a tip or cluster of fine 
hairs or bristles. 

Perfect, having both stamens and pis¬ 
tils in the same flowTer. 

Perfoliate, where a stem seems to pass 
through or pierce a leaf. 

Perianth, the floral envelopes, includ¬ 
ing both calyx and corolla when 
both are present; applied here 
chiefly to those flowers in which 
there is no marked differentiation 
into calyx and corolla. 

Pericarp, the wall of a mature ovary 
or fruit. 

Perigynous, inserted on the calyx. 

Persistent, falling away very tardily 
or not at all. 

Petal, one of the parts or divisions of 
a corolla, usually colored; petaloid, 
colored like the corolla or perianth. 

Petiolate, having a petiole. 

Petiole, the stalk of a leaf. 

Petiolule, the stalk of a leaflet. 

Pliyllopodic, having a leafy base. 

Pilose, with long soft spreading hairs. 

Pinna, a leaflet or division of a com¬ 
pound leaf. 

Pinnate, with the leaflets arranged 
along each side of a common petiole. 

Pinnatifid, cleft in a pinnate manner. 

Pistil, the (female organ of a flower. 

Pistillate, provided with or contain¬ 
ing a pistil or pistils, but no sta¬ 
mens; fertile; said of a flower or 
a plant. 

Placenta, that particular portion of 
the ovary wall which bears the 
ovules; it is sometimes strongly 
differentiated; axile placentae are 
borne on the axis of the ovary or 
fruit; parietal placentae on the 
walls of the ovary or fruit. 

Plaited. See Plicate. 

Plane, flat and even, without eleva¬ 
tions or depressions; opposed to 
concave, convex, revolute, etc. 

Plicate, folded into lengthwise plaits 
or folds. 
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Plumose, finely and abundantly 
branched, like a plume. 

Pod, general term for any dry fruit 
which splits open; strictly a legume 
or follicle. 

Polygamous, having perfect, pistillate 
and staminate flowers on the same 
individual (polygamo-monoecious) 
or on different individuals (polyg- 
aino-dioecious). 

Pome, an inferior fleshy fruit with 
more than one carpel. 

Posterior, the side behind, in an axil¬ 
lary flower the side next to the axis; 
superior; upper. 

Prickly, armed with prickles or short 
sharp hard outgrowths of the epi- 
derms of leaves or stems. 

Prismatic, shaped like a prism, with 
flat faces separated by angles. 

Procumbent, lying along the ground 
with ascending tips. 

Produced, lengthened or extended. 

Proliferous, bearing supplementary 
flowering branches or shoots from 
or near the summit or from the in¬ 
florescence, which surpass the stem 
or inflorescence. 

Prostrate, lying close along the 
ground. 

Proterandrous, the anthers of a per¬ 
fect flower dehiscing before the 
stigma is receptive; proterogynous, 
the reverse condition. 

Puberulent, minutely pubescent. 

Pubescent, clothed with hairs, espe¬ 
cially soft or downy hairs. 

Punctate, dotted with point-like de¬ 
pressions. 

Pungent, terminating in a rigid, 
sharp or prickly point. 

Pustulate, dilated like a blister. 

Quinate, borne in or divided into fives. 

Paceme, a flower cluster in which the 
flowers are borne along the peduncle 
on pedicels of nearly equal length. 

Racemose, like a raceme. 

Pachilla, in Gramineae, the axis of a 
spikelet on which the florets are 
borne. 

Pachis, the axis of a spike or raceme, 
the prolongation of the peduncle 
through the flower cluster; the axis 
or midrib of a compound leaf or 
prolongation of the petiole; in Gra¬ 
mineae the main axis and branches 
of an inflorescence, on which the 
spikelets are borne. 

Radiate, arranged around or spreading 
from a common center; bearing rays. 

Pameal, borne on the branches. 

Panics, successive rows. 

Pay, in the Parsley Family, one of the 
primary branches of an umbel; in 
the Sunflower Family the ligule of 
a ray-flower, the ray-flowers or ray- 
achenes being marginal on the head. 

Peceptacle, in a flower, that portion of 
the stem on which the sepals, petals, 
stamens and pistils are borne; in 
an inflorescence it is the axis or 
abbreviated stem on which the flow¬ 
ers are borne, as the axis of the 
head in the Sunflower Family. 

Peflexed, turned downward or back¬ 
ward. 

Pefracted, turned abruptly downward. 

Regular, the parts in a circle having 
the same size and shape. 

Pemote, as in the case of flowers, leaves 
or fruits distantly spaced on an axis. 

Peniform, kidney-shaped. 

Pepand, with slightly uneven margin. 

Peticulate, with a network; netted. 

Petrocurved, curving backward. 

Petrorse, turned or pressed backward. 

Petuse, with a broad shallow notch. 

Pevolute, rolled backward from each 
side. 

Rhombic, quadrangular but the lateral 
angles obtuse; rhomboidal, more or 
less rhombic. 

Pib, a primary vein of a leaf. 

Pootcrown, the more or less short stem 
or axis crowning the root, often 
woody, simple or branched and per¬ 
sistent ; frequently called a caudex. 

Rootstock, prostrate or underground 
root-like stem, sending up from sea¬ 
son to season herbaceous shoots and 
bearing roots on the under side. 

Postrate, with a beak or spur; nar¬ 
rowed into a slender process; ros- 
tellate, the diminutive. 

Posulate, said of basal leaves spread¬ 
ing in a circle or rosette on the 
ground. 

Rotate, wheel-shaped; spreading flat 
or horizontally and circular in out¬ 
line. 

Rudiment, an imperfectly developed 
organ, a vestige. 

Rugose, having wrinkles or rugae; 
rugulose, finely wrinkled; rugulae 
fine wrinkles. 



GLOSSARY 1181 

Bun tin ate, sharply incised with the 
teeth or incisions turned downward. 

Banner, a slender prostrate stem root¬ 
ing, more or less, at the nodes. 

Saccate, bearing distensions or saedike 
bodies. 

Sagittate, shaped like an arrowhead. 

Salient, projecting prominently, in an 
isolated manner, beyond the main 
body or series. 

Salverform, having a border or limb 
spreading at right angles to a slender 
tube. 

Samara, an indehiscent winged fruit 
like the key of a maple. 

Saprophyte, living upon dead organic 
matter and thus destitute of chloro¬ 
phyll. 

Scabrid, slightly scabrous. 

Scabrous, rough to the touch; scabru- 
lose, scaberulous, minutely scabrous. 

Scale, a small thin body, not at all or 
little green, commonly glabrous. 

Scape, a leafless flower-bearing stem 
arising from the ground. 

Scarious, thin, dry and not green. 

Scobiculate, bearing fine or sawdust- 
like particles. 

Scorpoid, said of a 1-sided inflores¬ 
cence which is circinately coiled in 
the bud. 

Scrobicidate, marked with numerous 
small depressions. 

Scurf, small bran-like scales on the 
stem or leaves. 

Secund, inserted on (or turned to) 
one side of the stem. 

Sepal, a leaf or division of the calyx. 

Septal, relating to a septum; septate, 
bearing a septum. 

Septicidal, a capsule splitting between 
the partitions of the cells. 

Septum, a partition in an ovary or 
fruit. 

Sericeous, silky with straight soft 
hairs. 

Series, successive rows. 

Serrate, toothed or saw-like, with the 
teeth turned forward or upward; 
serrulate, the diminutive. 

Sessile leaf, leaf without a petiole and 
the blade seated directly on the stem; 
sessile ovary, one without a stipe. 

Set, a cluster or collection of organs of 
the same kind. 

Setaceous, bristle-like. 

Setose, beset with bristles; setulose, 
the diminutive. 

Sheath, where the base of the blade 
or expanded petiole completely en¬ 
closes or sheathes the stem for some 
distance above the node. 

Shrub, a branching woody plant, com¬ 
monly without distinct trunk, usually 
about 2 to 12 ft. high. There are no 
rigid limits between shrubs and 
trees, or between shrubs and herbs. 

Silicle, a short silique not much 
longer than wide; sometimes inde¬ 
hiscent. 

Silique, a 2-celled capsule, several 
times longer than wide, the valves 
splitting from the bottom and leav¬ 
ing the placentae with the false 
partition stretched between. 

Simple, unbranched or without bran¬ 
ches; simple leaf, the blade com¬ 
posed of one piece; simple pistil, of 
one carpel. 

Sinistrorse, turned toward the left. 

Sinuate, with a recessed margin. 

Sinus, with a recess or indentation; 
literally a bay. 

Smooth, not rough; opposed to sca¬ 
brous, echinate, etc. Cf. Glabrous. 

Sordid, of a dull white or dirty hue. 

Spadix, a spike with a fleshy axis. 

Spathe, a bract enclosing a flower 
cluster; spatliaceous, of the nature 
of a spathe. 

Spatulate, rounded above and con¬ 
tracted below to a narrow or slender 
base. * 

Spicate, in the form of a spike; spike¬ 
like, especially when flower clusters 
are arranged spicately. 

Spike, a flower cluster in which the 
flowers are sessile and more or less 
densely arranged along a common 
peduncle. 

Spikelet, a secondary spike; the 
flower-cluster of Grasses. 

Spine, a sharp-pointed hard woody 
organ; homologous with a leaf; 
Spinescent, ending in a spine or 
sharp rigid point; spinose, fur¬ 
nished with spines or of a spiny 
character; spinulose, the diminu¬ 
tive. 

Spur, a slender and hollow extension 
or prolongation of some part of a 
flower, as the petal of a Columbine 
or calyx of a Larkspur. 
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Squama, a scale; squamate, scale¬ 
like; squamella, a diminutive scale; 
squamellate, like a little scale. 

Squarrose, with stiff spreading proc¬ 
esses, as the tips of bracts. 

Stamen, one of the male organs of the 
flower. 

Staminate, bearing or containing sta¬ 
mens but no pistils; sterile or not 
seed-bearing; said of a flower, flower 
cluster or plant. 

Staminodium, a sterile stamen, usually 
one in which the anther is wholly 
obsolete and the filament much de¬ 
veloped or dilated. 

Stellate, with rays like those of a star, 
star-shaped. 

Sterile, barren; a stamen without an¬ 
ther or an anther without pollen; a 
flower without a pistil or with in¬ 
fertile ones; ovary without good 
ovules. 

Stigma, the receptive part of the style 
which secretes a sticky or viscid 
substance. 

Stipe, stalk by which the ovary or fruit 
is raised above the receptacle. 

Stipels, stipules of the leaflet. 

Stipitate, having a stipe. 

Stipules, small supplementary organs' 
or appendages of the leaf, borne in 
pairs at the base of the petiole. 

Stolon, a stem or branch bending or 
curving down at tip and there root¬ 
ing. Cf. Runner. 

Stolonif erous, bearing stolons. 

Striate, marked with longitudinal lines, 
grooves or ridges. * 

Strict, close or narrow, closely upright 
and straight, not spreading. 

Strigose, with straight appressed hairs 
or bristles. 

Strophiole, an appendage near the 
hilum of seeds. 

Style, the contracted or slender por¬ 
tion of a pistil between the ovary 
and stigma. 

Stylopodium, the enlargement or disk¬ 
like expansion at the base of the 
style, as in Umbelliferae. 

Sub-, prefix, meaning somewhat, near¬ 
ly, or below, depending upon the 
context. 

Submerged or submersed, growing un¬ 
der water. 

Subulate, awl-shaped. 

Succulent, juicy or fleshy. 

Suffrutescent, woody at base, with a 
persistent woody portion above 
ground, but no implication of di¬ 
minutiveness. Cf. Fruticulose. 

Sulcus, a groove or furrow; sulcate, 
grooved or furrowed. 

Superior, growing or placed above; 
superior ovary, one free from the 
calyx; superior stamens or superior 
lip of corolla, the stamens or lip on 
the upper side. 

Symmetrical, with the same number 
of parts in each circle throughout 
the flower. 

Sympetalous, petals more or less 
united into one piece, so that one 
can not be taken away from the rest 
without tearing. 

Synsepalous, sepals more or less 
united. 

Taproot, a single and often strong root 
descending perpendicularly into the 
earth. 

Terete, round in the sense of cylindric. 

Ternate, occurring or divided into 
threes. 

Thorn, a sharp-pointed hard woody 
organ, homologous with a stem. 

Throat, the upper expanded portion or 
orifice of the corolla-tube. 

Thyrse, a close or contracted ovate 
panicle; thyrsoid, resembling a 
thyrse. 

Tomentose, covered with soft or wool¬ 
ly hairs or tomentum. 

Torulose, cylindrical but bulging ir¬ 
regularly at intervals. 

Tri-, a prefix to Latin words, three or 
thrice. 

Trichotomous, forking, with the three 
divisions from the same point and 
nearly equal. 

Tri-fid, 3-cleft to the middle or some¬ 
what more or less. 

Trigonous, 3-angled, with plane faces. 

Tripinnate, thrice pinnate. 

Triquetrous, 3-sided. 

Triternate, thrice ternate. 

Truncate, cut off squarely at the end. 

Tuber, a thickened fleshy and more or 
less rounded underground stem or 
root. 

Tubular, shaped like a tube or hollow 
cylinder. 

Tufted, short, close, and several or 
many together from the same stock. 
(See Caespitose.) 
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Tunicated, having several closely fit¬ 
ting coats. 

Turbinate, top-shaped. 

Turgid, distended or inflated. 

Two-lipped, said of a sympetalous 
corolla or a synsepalous calyx with 
an upper and a lower lobe or divi¬ 
sion. See Bilabiate. 

Umbel, branches nearly equal and 
proceeding from the same point, so 
as to form a flat-topped flower clus¬ 
ter. 

Umbellet, one of the secondary umbels 
of a compound umbel. 

Umbilicate, depressed in the center. 

Undulate, wavy or wavy-margined. 

Unisexual, flowers containing pistils 
only, or stamens only. 

Urnsliaped, globular and contracted at 
the mouth like an urn or pitcher. 

Utricle, a 1-seeded carpel with loose 
coat; utricular, of the nature of a 
utricle. 

Valvate, opening by doors or valves; 
said of flower-buds when the parts 
meet exactly without overlapping. 

Vein, in a leaf, a branch of a sec¬ 
ondary rib or nerve. 

Ventral, relating to or borne on the 
face; upper; inner; anterior. 

Ventricose, distended or swollen on 
one side and not on another. 

Venulose, having veins. 

Versatile, swinging, turning freely 
on its support. 

Verticil, with the organs in a whorl or 
circle; verticillate, having the nature 
of a verticil. 

Villous, bearing long soft hairs, often 
shaggy. 

Virgate, long, slender and straight, 
like a virga or rod. 

Viscid, sticky. 
Vitiform, grape-like. 
Whorl, with the organs borne in a 

circle. 
Wing, any thin expansion attached to 

an organ; the lateral petals in a 
papilionaceous flower. 

Xerophyte, a plant adapted to live in 
dry soil, on the desert, in sand or on 
rocky ridges, chiefly characterized 
by great thickening of the epidermis, 
condensation of the plant body, or 
reduction of the leaf surface. Cactus, 
Buck-brush, Manzanita and Pick- 
eringia are typical xerophytes. 
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Abies 52 
concolor 53 
grandis 53 
magnifica 53 

var. shastensis 54 
venusta 54 

Abronia 337 
alba 338 

var. platyphylla 338 
var. variabilis 338 

alpina 339 
exalata 339 
latifolia 337 
maritima 337 
nana 339 
pinetorum 338 
pogonantha 338 
turbinata 338 
umbellata 338 
villosa 338 

var. aurita 338 
var. pinetorum 338 

Abutilon 1170 
parvulum 1170 

Acacia 514 
greggii 514 

Acaena 500 
californica 501 
pinnatifida var. cali¬ 

fornica 501 
Acalypha 597 

californica 597 
Aeamptopappus 1022 

microcephalus 1025 
shockleyi 1022 
sphaerocephalus 1022 

Acanthaceae 954 
Acanthomintha 872 

ilicifolia 872 
lanceolata 872 
obovata 873 

Acanthus Family 954 
Acer 611 

circinatum 611 
glabrum 612 
macrophyllum 611 
negundo var. califor- 

nicum 612 
Aceraceae 611 
Achillea 1136 

borealis 1137 
californica 1137 
lanulosa 1137 
millefolium var. cali¬ 

fornica 1137 
var. lanulosa 1136 
var. maritima 1137 

Achlys 395 
triphylla 395 

Achyrachaena 1104 
mollis 1104 

Achyronychia 362 
cooperi 363 

Acleisanthes 337 
longiflora 337 

Aconite 380 
Aconitum 380 

columbianum 380 
liowellii 1170 

Actaea 374 
spicata var. arguta 374 

Actinella 1133 
acaulis 1133 
biennis 1129 

Adder’s Tongue 25, 239 
Family 25 

Adenoeaulon 1066 
bicolor 1066 

Adenostoma 503 
fasciculatum 503 

var. obtusifolium 
503 

sparsifolium 503 
Adiantum 29 

capillus-veneris 29 
emarginatum 29 
pedatum 29 

var. aleuticum 30 
Adolphia 625 

californica 625 
Aesculus 612 

californica 613 
Agastache 866 

urticifolia 866 
Agave 252 

americana 252 
consociata 252 
deserti 252 
rigida var. sisalana 252 
shawii 252 
utahensis 252 

Agianthus bernardinus 
417 

Agoseris 1004 
alpestris 1005 
apargioides 1005 
elata 1006 
glauca var. dasyce- 

phala 1005 
var. laciniata 1005 

gracilens 1007 
var. greenei 1007 

grandiflora 1006 
var. laciniata 1006 

heterophylla 1007 
var. californica 1007 
var. crenulata 1007 
var. cryptopleura 

1007 
var. kyampleura 

1007 
var. turgida 1007 
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hirsuta 1006 
monticola 1005 
plebeia 1007 
retrorsa 1005 

Agrimonia 500 
eupatoria 500 
gyrosepala 500 

Agrimony 500 
Common 500 

Agropyron 100 
caninum 101 
dasystachyum 100 
junceum 101 
laeve 101 
parishii 100 
pringlei 101 
repens 100 
saxicola 101 
seribneri 101 
smithii 100 
spicatum 101 
subvillosum 100 
tenerum 101 
vaseyi101 

Agrostemma 370 
gitliago 371 

Agrostis 115 
alba 116 

var. maritima 116 
ampla 117 
breviculmis 117 
diegoensis 117 
exarata 117 
exigua 116 
glomerata 117 
grandis 117 
hallii 116 

var. pringlei 116 
hiemalis 117 

var. geminata 117 
idahoensis 117 
lepida 117 
longiligula 118 
maritima 116 
microphylla 117 
oregonensis 117 
pallens 116 
palustris 116 
retrofracta 118 
rossae 117 
schiedeana 117 
stolonifera 116 
thurberiana 116 
verticillata 116 

Ailanthus 606 
glandulosa 606 

Air a 111 
caespitosa 111 
dantlionioides 111 
elongata 111 
holciformis 111 



Aizoaceae 341 
Alchemilla 501 

arvensis 502 
Alder 269 

Mountain 269 
Red 269 
Thin-leaf 270 
White 269 

Alfalfa 533 
Alfilerilla 592 
Alhagi585 

camelorum 585 
Alisma 69 

plantago 69 
Alismaceae 69 
Alkali-Heath 640 
Alkali Weed 780 
Allenrolfea 330 

occidentalis 330 
Allionia 339 

brandegei 339 
pumila 339 

Allium 216 
acuminatum 221 
amplectens 220 
aneeps 221 

var. lemmonii 221 
anserinum 218 
atrorubens 218 
attenuifolium 220 
bisceptrum 218 
bolanderi 221 

var. stenanthum 221 
breweri 222 
burlewii 219 
campanulatum 218 

var. bidwelliae 218 
dichlamydeum 220 
falcifolium 222 

var. demissum 222 
fimbriatum 218 

var. aboriginum 218 
var. mohavense 218 

haematochiton 217 
hyalinum 219 

var. hickmanii 219 
var. praecox 219 

intactum 217 
lacunosum 221 
modocense 221 
parryi 218 
peirsonii 218 
peninsulare 220 

var. crispum 220 
platycaule 221 
sanbornii 219 

var. congdonii 219 
serratum 220 
tribracteatum 219 

var. andersonii 219 
var. parvum 219 

unifolium 217 
validum 217 
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Allocarya 850 
acanthocarpa 853 

var. echinacea 853 
var. oligochaeta 854 

ambigens 852 
austinae 853 

var. cristata 853 
californica 853 
chorisiana 852 

var. hickmannii 852 
var. myriantha 852 
var. undulata 852 

cooperi 852 
cristata 853 
diffusa 853 
echinacea 854 
glabra 851 
greenei 853 

var. hystricula 853 
hickmannii 852 
hispidula 853 

var. penicillata 853 
humistrata 853 

var. similis 853 
hystricula 853 
lithocarya 852 
minuta 852 

var. reticulata 852 
mollis 851 

var. vestita 851 
myriantha 852 
oligochaeta 854 
penicillata 853 
reticulata 852 
salina 852 
scalpta 852 
scripta 854 
spiculifera 853 
stipitata 852 

var. micrantha 852 
stricta 853 
trachycarpa 853 
vestita 851 
undulata 852 

Allotropa 737 
virgata 738 

Almond, Desert 507 
Alnus 269 

rhombifolia 269 
rubra 269 
tenuifolia 269 
viridis var. sinuata 270 

Alopecurus 118 
aequalis 118 
aristulatus 118 
californicus 118 
geniculat.us 118 
pratensis 118 
saccatus 118 

Alum Root 462 
Alyssum 441 

alyssoides 442 
maritimum 442 
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Small 442 
Sweet 442 

Amaranth 333 
Family 333 
Green 334 

Amaranthaeeae 333 
Amaranthus 333 

blitoides 334 
var. crassius 334 

californicus 335 
carneus 334 
deflexus 335 
fimbriatus 335 
graecizans 334 
hybridus 334 
palmeri 335 
retroflexus 334 

Amaryllidaceae 252 
Amaryllis Family 252 
Amblyopappus 1122 

pusillus 1122 
Ambrosia 1106 

psilostachya 1106 
pumila 1107 

Amelanchier 509 
alnifolia 509 

var. covillei 510 
var. pallida 509 
var. venulosa 510 

covillei 510 
pallida 510 
venulosa 510 

Ammannia 665 
coccinea 665 

Ammi 707 
majus 707 
visnaga 707 

Ammobroma 735 
sonorae 735 

Ammophila 115 
arenaria 115 

Amorpha 556 
californica 556 

var. napensis 556 
fruticosa 556 
hispidula 556 
occidentalis 556 

Amphiachyris 1019 
fremontii 1019 

Amsinckia 843 
campestris 844 
douglasiana 844 

var. campestris 844 
var. eastwoodae 844 

echinata 843 
intermedia 844 

var. nicolai 844 
lemmonii 845 
lycopsoides 844 
parviflora 843 
sancti-nicolai 844 
spectabilis 843 
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tessellata 844 
var. lemmonii 844 

vernicosa 843 
Amsonia 768 

brevifolia 768 
var. tomentosa 768 

tomentosa 768 
Anacardiaceae 607 
Anagallis 756 

arvensis 756 
var. coerulea 757 

Anaphalis 1069 
margaritacea 1069 

var. occidentals 
1069 

Andropogon 143 
barbinodis 143 
glomeratus 143 
halepensis 144 
saccharoides 143 

Androsace 755 
arcuta 755 
occidentalis var. acuta 

755 
septentrionalis var. 

subumbellata 755 
Anemone 380 

baldensis 380 
deltoidea 380 
occidentalis 380 
quinquefolia var. 

grayi381 
tuberosa 380 
Wood 381 

Anemopsis 286 
californica 286 

Anethum 726 
graveolens 726 

Angelica 727 
breweri 728 
hendersonii 727 
lineariloba 728 

var. culbertsonii 728 
lyallii 728 
tomentosa 728 

var. californica 728 
Anise 726 
Anisocoma 998 

acaulis 999 
Anogra pallida 681 

trichocalyx 681 
xylocarpa 682 

Antelope Brush 504 
Antennaria 1069 

alpina 1070 
var. media 1070 - 
var. scabra 1070 

argentea 1070 
corymbosa 1071 
densa 1070 
dimorpha 1070 
dioica 1071 

var. congesta 1071 

var. corymbosa 1071 
var. kernensis 1071 
var. marginata 1071 
var. rosea 1071 

geyeri 1071 
luzuloides 1071 
marginata 1071 
media 1070 
microcephala 1070 
plantaginifolia 1070 
scabra 1070 

Anthemis 1136 
cotula 1136 
nobilis 1136 

Anthochloa 98 
eolusana 98 

Anthoxanthum 134 
odoratum 134 

Anthriscus 701 
vulgaris 701 

Antirrhinum 897 
confertiflorum 901 
cornutum 898 

var. venosum 898 
coulterianum 899 

var. nevinianum 899 
emarginatum 901 
tilipes 898 
glandulosum 898 
kingii 899 
maurandioides 898 
nevinianum 899 
nuttallianum 899 

var. effusum 899 
var. subsessile 899 

ovatum 900 
speciosum 897 
strictum 898 
subcordatum 900 
subsessile 899 
vagans 900 

var. breweri 900 
var. rimorum 900 

virga 898 
Apache Plume 497 
Apargidium 1003 

boreale 1003 
Aphanisma 320 

blitoides 320 
Aphantochaeta exilis 

1039 
Apliyllon 

violaceum 952 
Apiastrum 704 

angustifolium 704 
Apium 706 

graveolens 706 
Aplopappus acaulis 1028 

bloomeri 1033 
cuneatus1026 
ericoides 1024 
linearifolius 1023 
macronema 1030 

mollis 1030 
monactis 1025 
palmeri 1023 
pinifolius 1024 
suffruticosus 1030 
whitneyi 1030 

Apocynaceae, 768 
Apocynum 768 

androsaemifolium 
var. nevadense 769 
var. pumilum 769 

cannabinum 769 
Apple, Oregon Crab 508 

Aquilegia 374 
Arabis 427 

arcuata 430 
var. longipes 431 

blepharophylla 428 
var. macdonaldiana 

429 
breweri 431 
cognata 429 
drummondii 429 

var. lyallii 429 
filifolia 428 
glabra 428 
glaucovalvula 432 
gracilipes 431 
hirsuta 428 
liolboellii 429 

var. arcuata 430 
var. fendleri 429 
var. retrofracta 429 
var. secunda 430 

howellii 432 
inamoena 432 
lemmonii 430 
lyallii 429 
macdonaldiana 429 
parishii 433 
perennans 431 
platysperma 432 

var. howellii 432 
pulchra 431 
repanda 429 
retrofracta 429 
secunda 430 
subpinnatifida 431 

var. beckwithii 431 
suffrutescens 432 
virginica 428 

Araceae 193 

Aralia 691 
californica 691 
Family 691 

Araliaceae 691 

Arbor-Vitae 56 

Arbute Tree 744 

Arbutus 744 
menziesii 744 

Arceuthobium 283 
americanum 283 
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campylopodum 284 
var. cryptopodum 

284 
var. divaricatum 284 

cryptopodum 284 
divaricatum 284 
douglasii 283 

Arctium 1168 
lappa 1168 
minus 1168 

Arctomecon 400 
merriamii 400 

Arctostaphylos 745 
andersonii 750 

var. auriculata 750 
var. pechoensis 750 

bicolor 750 
canescens 749 
clevelandii 751 
columbiana 749 
drupacea 750 
elegans 747 
glandulosa 749 

var. crassifolia 749 
var. vestita 749 
var. virgata 749 

glauca 746 
var. eremicola 746 

liookeri 748 
insularis 750 
manzanita 747 
mariposa 746 

var. bivisa 746 
myrtifolia 748 
nevadensis 748 
nummularia 748 

var. myrtifolia 748 
parryana 750 
pastillosa 748 
patula 746 
pringlei var. drupacea 

750 
pumila 748 
pungens 747 
sensitiva 748 
stanfordiana 747 
tomentosa 749 

var. crassifolia 749 
uva-ursi 748 
vestita 749 
viscida 746 

Arenaria 356 
aculeata 358 
californica 359 
capillaris 358 

var. ursina 358 
compacta 357 
congesta 357 

var. suffrutescens 
358 

douglasii 358 
macradenia 358 
macrophylla 357 

nuttallii 359 
var. gracilis 359 
var. gregaria 359 

paludicola 358 
propinqua 359 
pusilla 359 
saxosa 357 
serpyllifolia 357 

Argemone 399 
intermedia var. 

corymbosa 400 
platyceras 399 

var. liispida 400 
Argentina argentea 485 
Argytliamnia 596 

californica 597 
sericophylla 597 
serrata 597 

Aristida 127 
adscensionis 128 
bromoides 128 
californica 127 
divaricata 128 
fendleriana 129 
oligantlia 128 
parisliii 128 
purpurea 128 
reverclioni 128 
schiedeana 127 
wrightii 129 

Aristolochia 285 
californica 285 

Aristolochiaceae 284 
Armeria vulgaris 758 
Arnica 1156 

alpina 1157 
bernardina 1157 
Coast 1156 
cordifolia 1157 
discoidea 1156 
foliosa var. bernar¬ 

dina 1157 
var. incana 1157 
var. sonnei 1157 

latifolia var. viscidula 
1157 

longifolia 1157 
mollis 1157 

var. scaberrima 1157 
nevadensis 1157 
parviflora 1156 
scaberrima 1157 
sonnei1157 
viscosa 1156 

Arrhenatherum elatius 
111 

Arrow-grass, Common 68 
Family 68 
Slender 68 

Arrow-head 71 
Arrow-weed 1072 
Artemisia 1139 

arbuscula 1140 

biennis 1141 
bolanderi 1140 
californica 1141 
campestris subsp. 

pycnocephala 1142 
cana 1140 
chamissonis var. 

saxatilis 1141 
discolor 1142 
dracunculoides 1142 
dracunculus1142 

subsp. glauca 1142 
var. glauca 1142 

glauca 1142 
gnaphalodes1142 
lieterophylla 1142 
lindleyana 1142 
ludoviciana 1142 
norvegica subsp. 

saxatilis 1141 
var. saxatilis 1141 

palmeri 1139 
parishii 1140 
pycnocephala 1142 
rothrockii 1140 
spinescens 1142 
tridentata 1139 

subsp. parishii 1140 
var. parishii 1140 

trifida 1140 
vulgaris 

subsp. discolor 1142 
subsp. gnaphalodes 

1142 
subsp. lieterophylla 

1142 
subsp. lindleyana 

1142 
subsp. ludoviciana 

1142 
var. discolor 1141 
var. gnaphalodes 

1142 
var. lieterophylla 

1142 
var. lindleyana 1142 
var. littoralis 1142 

var. ludoviciana 
1142 

Artichoke 1161 

Arum 
Family 193 
Water 194 

Aruncus 480 
Sylvester 480 

Arundo95 
donax 95 

Asarum 285 
caudatum 285 
hartwegi 285 
lemmonii 285 

Asclepiadaceae 769 
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Asclepiadora 774 
decumbens 775 

Asclepias 771 
albicans 773 
calif ornica 774 
cor difolia 774 
eriocarpa 772 
erosa 773 
fremontii 773 
mexicana 773 
nyctaginifolia 774 
speciosa 773 
subulata 774 
vestita 772 

var. parishii 772 
Ash 759 

Arizona 759 
Dwarf 759 
Family 759 
Flowering 760 
Foothill 759 
Leather-leaf 759 
Mountain 760 
Oregon 759 
Western Mountain 508 

Asparagus 247 
officinalis 247 

Aspen 268 
Asphodel, Bog 210 
Aspidium 37 

filix-mas 37 
mohrioides 37 
nevadense 37 
patens 37 
rigidum var. argutum 

37 
spinulosum var. 

dilatatum 38 
Asplenium 35 

trichomanes var. 
vespertinum 35 

Aspris 111 
capillar is 112 
caryophyllea 112 

Astephanus 770 
utahensis 770 

Aster 1044 
adscendens 1046 

var. delectabilis 1047 
var. fremontii 1047 
var. vosemitanus 

1046 
andersonii 1046 
bernardinus 1046 
Broad-leaf 1048 
canescens 1046 

var. tephrodes 1046 
carnosus1049 
chilensis 1047 

var. invenustus 1047 
var. lentus 1047 
var. media 1047 
var. sonomensis 1047 

cognatus1045 
Common 1047 
delectabilis 1047 
douglasii 1047 
engelmanni 1049 

var. ledopliyllus 1049 
ericaefolius 1050 
exilis 1049 
foliaceus 1047 

var. apricus 1047 
var. eatoni 1047 
var. frondeus 1047 
var. hesperius 1047 

fremontii 1047 
frondosus 1049 
greatai1048 
hesperius 1047 
integrifolius 1048 
menziesii 1046 

var. bernardinus 
1046 

orcuttii 1045 
Purple 1046 
radulinus 1048 
sliastensis 1046 
Slender 1049 
spinosus 1049 
torreyi1048 
tortifolius 1045 
Tribe 1019 
yosemitanus 1046 

Astragalus 562 
acutirostris 579 
agninus 577 
albens 577 
andersonii 576 
antisellii 572 
aridus 568 
atratus var. mensanus 

575 
var. panamintensis 

575 
austinae 575 
bicristatus 570 
bolanderi 568 
brauntonii 576 
breweri 577 
californicus 571 
calycosus 575 
casei 570 
clarianus 578 
clevelandii 576 
coccineus 573 
congdonii 574 
coulteri 568 
curtipes 565 
deserticola 565 
didy mo carpus 576 
dispermus 576 
douglasii 566 
filipes 571 

var. inversus 571 
var. residuus 571 

gaviotus 572 
gibbsii 571 
hookerianus 564 

var. pinosus 564 
var. whitneyi 564 

hornii 567 
inflexus 

var. flocculatus 573 
var. leucolobus 573 
var. ordensis 573 

inversus 571 
iodanthus570 
kernensis 567 
layneae 573 
lemmonii 575 
lentiginosus 568 
leucolobus 573 
leucophyllus 565 
limatus 566 
macrodon 567 
malacus 574 
menziesii 566 
mohavensis 569 
mortonii 575 
nevinii 575 
nigrescens 577 
nuttallianus 579 
obscurus 574 
oocarpus 566 
oophorus 565 
oxyphysus 565 
pachypus 569 
pacificus 570 
panamintensis 575 
platytropis 569 
preussii var. limatus 

566 
pulsiferae 567 
purshii 572 

var. lectulus 572 
var. longilobus 572 
var. tinctus 572 

pycnostachyus 572 
rattanii 578 
sabulonum 568 
shockleyi 569 
sylvaticus 575 
tener 578 
tricarinatus 574 
trichopodus 571 

var. antisellii 572 
var. gaviotus 571 

vaseyi 566 
whitneyi var. pinosus 

564 
Athyrium 35 

filix-foemina var. 
californicum 35 

var. angustum 35 
var. sitchense 35 

Athysanus 446 
pusillus 446 
unilateralis 446 



Atrichoseris 989 
platyphylla 989 

Atriplex 323 
argentea 326 
bracteosa 326 
breweri 328 
californica 326 
canescens 328 

var. laciniata 329 
var. macilenta 329 

confertifolia 327 
cordulata 325 

var. tularensis 325 
coronata 325 

var. notatior 325 
coulteri 326 
decumbens 326 
elegans var. fascicu- 

lata 325 
expansa 326 
fasciculata 325 
fruticulosa 326 
hastata 324 
hymenelytra 327 
lentiformis 327 
leucophylla 326 
linearis 328 
microcarpa 325 
nuttallii 328 
parisliii 325 
parryi 327 
patula 324 
phyllostegia 325 
poly carpa 328 
rosea 324 
saltonensis 325 
semibaccata 325 
spicata 324 
torreyi 328 

Audibertia capitata 870 
gran diflora 869 
humilis 870 
incana var. pilosa 870 

var. pachystachya 
870 

nivea 871 
pacliystachya 870 
polystachya 872 
stachyoides 871 
vaseyi871 

A vena 110 
barbata 110 
fatua 110 

var. glabrata 110 
sativa 110 

Avens, Big-leaf 497 
Yellow 497 

Awlwort 441 
Ayenia 637 

californica 637 
Azalea, Western 741 

Azolla 39 
filiculoides 39 
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Baby Blue-eyes 812 
Baccharis 1058 

brachyplivlla 1060 
douglasii 1059 
emoryi 1059 
glutinosa 1060 
pilularis 1058 
plummerae 1060 
sarothroides 1059 

var. pluricepliala 
1059 

sergiloides 1059 
viminea 1060 

Bacopa 930 
rotundifolia 930 

Baeria 1111 
affinis 1113 
aristata 1113 
carnosa 1113 
chrysostoma 1113 

var. gracilis 1113 
debilis 1113 
fremontii 1113 
gracilis 1113 
hirsutula 1112 
macrantha 1112 

var. littoralis 1112 
var. pauciaristata 

1112 
maritima 1114 
microglossa 1114 
platycarplia 1112 
tenella 1114 
uliginosa 1113 

var. tenella 1114 

Bahia 1120 
achillaeoides 1118 
arachnoidea 1119 
artemisiaefolia 1116 
clirysanthemoides 1120 
cuneata1118 
dissecta 1120 
integrifolia 1118 
palmeri 1124 
rubella 1117 

Baileya 1133 
multiradiata 1133 

var. pleniradiata 
1133 

pauciradiata 1133 

Balloon Plant 564 

Balm, Garden 872 
Molucca 879 
Mountain 619, 834 

Balsamea, Mexican 667 

Balsamorhiza 1077 
bolanderi 1078 
deltoidea 1078 
hirsuta 1078 
hookeri 1078 

var. incana 1078 
incana 1078 

1189 

invenusta 1077 
sagittata 1078 

Balsam Boot 1077 
Baneberry 374 
Barbarea 424 

vulgaris 424 
Barberry 393 

California 395 
Creeping 394 
Desert 394 
Family 393 

Barley, Meadow 106 
Northern 107 
Squirrel-tail 106 
Tribe 100 
Wall 106 
AVild 105 

Batidaceae 340 
Batis 341 

Family 340 
maritima 341 

Bay, Sierra Sweet 279 
Bear-berry, Bed 748 
Bear Brush 723 
Beard-Tongue, Bush 910 
Bear-mat 500 
Bebbia1073 

juncea 1073 
Beckmannia 131 

erucaeformis 131 
Beckwithia 391 

andersonii 391 
Bed-straw 957 

Sweet-scented 959 

Bee Plant, Bocky 
Mountain 407 

Bee-thistle 694 
Beet 320 

Beggar-ticks 1086 

Bellardia 947 
trixago 947 

Bell-flower 972 
Family 971 

Beilis 1039 
perennis 1039 

Beloperone 954 
californica 954 

Berberidaceae 393 

Berberis 393 
aquifolium 394 

var. dictyota 394 
californica 394 
fremontii 394 
nervosa 395 
nevinii 394 
pinnata 395 
pumila 394 
repens 394 

Bergia 639 
texana 639 

Bernardia 597 
myricaefolia 597 
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Berula 711 
erecta 712 

Beta 320 
vulgaris 320 

Betula 270 
fontinalis 270 

var. inopina 270 
glandulosa 270 
occidentalis 270 

Betulaeeae 269 
Bidens1085 

cernua 1086 
chrysanthemoides 1086 
expansa 1086 
frondosa 1086 
laevis 1085 
pilosa 1086 

Bigelovia acradenia 1029 
arborescens 1025 
bolanderi 1033 
bracliylepis 1025 
cooperi 1024 
graveolens var. 

albicaulis 1032 
leiospermus 1032 
mohavensis 1032 
paniculata 1024 
parishii 1025 
teretifolia 1024 
veneta var. decurn- 

bens1029 
Big Root 661 
Big Tree 54 
Bignoniaceae 949 
Bignonia Family 949 
Bilberry, Dwarf 752 

Red 751 
Bindweed 775, 779 

Black 291 
Hedge 776 

Biolettia riparia 1014 
Birch 270 

Family 269 
Scrub 270 
Sweet 619 
Water 270 

Bird ’& Beak 945 
Birthwort Family 284 
Bishop ’s Weed 707 

Bitter-Brusli 504 
Bitter Nut 758 

Bitter Root 352 

Blackberry, California 
482^ 

Common 482 

Black-eyed Susan 1073 

Black-heads 187 
Bladder-nut 611 

Family 610 
Sierra 611 

Bladderwort 950 
Common 951 

Family 950 
Lesser 951 

Blazing Star 649 
Bleeding Heart 405 
Blcnnosperma 1120 

californicum 1120 
Blepharipappus 1087 

nemorosus 1102 
scaber 1087 

Blepharizonia 1095 
plumosa 1095 

var. subplumosa 
1095 

Blite, Alkali 333 
Sea 332 
Strawberry 322 

Bloomeria 223 
clevelandii 223 
crocea 223 
Golden 223 

Blow-wives 1104 
Blue-bell, California 819 
Blueberry, Western 751 
Blue Blossom 618 
Bluebottle 1169 
Blue Curls 861 
Blue Dicks 228 
Bluejoint 114 
Blue Myrtle 619 
Bluestem, Colorado 100 
Blue-weed 990 
Blue Witch 892 
Boerhaavia 336 

annulata 336 
hirsuta 336 
intermedia 336 

Boisduvalia 671 
cleistogama 672 
densiflora 671 

var. bipartita 672 
var. imbricata 672 
var. montanus 672 

glabella 672 
var. campestris 672 

stricta 672 
Bolandra 459 

calif ornica 459 
Borage Family 835 
Boraginaceae 835 
Boschniakia 953 

strobilacea 954 
tuberosa 954 

Botrychium 25 
lunaria 25 
silaifolium var. cali¬ 

fornicum 26 
var. coulteri 26 

simplex 25 
Bouncing Bet 364 
Bouteloua 132 

arenosa 133 
aristidoides 133 
barbata 133 

curtipendula 133 
gracilis 133 
hirsuta 133 
radicosa 133 
rothrockii 133 

Bowlesia 705 
lobata 705 

Box Elder 612 
Box Family 606 
Box-wood, Oregon 610 
Boykinia 458 

elata 458 
major 458 
occidentalis 458 
ranunculifolia 459 
rotundifolia 458 

Bracken 30 
Brake, Cliff 32 

Bridges Cliff 32 
Oregon Cliff 33 
Sierra Cliff 32 

Brandegea 662 
Bigelovii 663 
parviflora 663 

Brasenia 372 
schreberi 372 

Brass Buttons 1143 
Brassica 423 

adpressa 423 
alba 423 
arvensis 423 
campestris 423 
eruca 423 
nigra 423 

Brickellia 1014 
arguta 1015 

var. odontolepis 1016 
atractyloides var. 

arguta 1015 
var. odontolepis 1016 

californica 1017 
var. jepsonii 1017 

desertorum 1017 
frutescens 1016 
grandiflora 1017 

var. petiolaris 1017 
greenei 1015 
incana 1015 
knappiana 1018 
microphylla 1017 
multiflora 1016 
nevinii 1016 
oblongifolia var. 

linifolia 1016 
watsonii 1017 

Bride’s Bonnet 250 
Bristly Ox-tongue 995 
Briza 92 

maxima 92 
minor 92 

Brodiaea 223 
bridgesii 224 
californica 228 
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capitata 228 
coronaria 227 

var. mundula 228 
crocea 225 
filifolia 228 

var. orcuttii 228 
Golden 226 
gracilis 225 
Harvest 227 
hyacinthina 226 
ida-maia 229 
ixioides 226 

var. lugens 226 
laxa 224 

var. Candida 225 
var. nimia 225 
var. tracyi 225 

minor 227 
multiflora 229 
peduncularis 225 
pulchella 229 
rosea 227 
stellaris 227 
synandra 228 

var. insignis 228 
terrestris 226 
Twining 229 
venusta 230 
volubilis 229 
White 226 

Brome, Downy 78 
Eed 78 

Bromus 77 
arenarius 79 
brizaeformis 78 
earinatus 80 

var. californicus 80 
var. liookerianus 80 
var. linearis 80 

commutatus 79 
grandis 80 
hordeaceus 78 

var. leptostachys 79 
japonicus 79 
laevipes 81 
madritensis 78 
marginatus 79 

var. seminudus 80 
maritimus 80 
orcuttianus 80 

var. hallii 80 
porteri 80 
racemosus 79 
rigidus 78 

var. gussonei 78 
rubens 78 
seoparius 79 
secalinus 79 
sterilis 78 
subvelutinus 79 
suksdorfii 80 
tectorum 78 

var. nudns 78 

trinii 78 
var. excelsus 78 

unioloides 79 
villosus 78 
vulgaris 81 

var. eximius 81 

Brooklime, American 932 
Brook weed 757 
Broom, Chaparral 1058 

Scotch 533 
Turpentine 605 

Broom-rape 951 
Family 951 
Naked 953 

Brown Bells 242 
Brunella 866 

vulgaris 867 
var. atropurpurea 

867 
var. lanceolata 867 

Bryanthus breweri 742 
Buckbean 768 
Buck-brush 504, 623 
Buckeye 613 

Family 612 
Buckthorn 614 

Family 613 
Weed 844 

Buckwheat, Family 286 
Wild 313 

Buffalo Berry 663 
Buffalo-bur 893 
Bugloss, Small 857 
Bulrush 150 

California 153 
Great 153 
Olney 154 
Panicled 155 

Bunch-berry 734 
Bur Chervil 701 
Burdock 1168 

Common 1168 
Great 1168 

Burnet 501 
Garden 501 
Great 501 

Burning Bush 609 
Family 609 
Western 609 

Bur-reed 62 
Family 62 

Burrielia chrysostoma 
var. macrantha 
1112 

gracilis 1113 
microglossa 1114 
platycarpha 1113 

Burro Fat 407 

Burro-weed 1108 

Bursera 607 
microphylla 607 

Burseraceae 607 

Buttercup 383 
California 387 
Family 372 
Lobb’s 391 
Sagebrush 385 
Water 391 

Button Bush 964 
Button-thistle 696 
Button-Willow 964 
Buxaceae 606 
Cabbage, Skunk 193 
Cacaliopsis 1146 

nardosmia 1146 
Cactaceae 654 
Cactus, Barrel 659 

Family 654 
Fish-hook 659 
Giant 658 
Grizzly Bear 656 
Hedgehog 658 
Torch 658 

Cakile 422 
edentula var. cali- 

fornica 422 
Calabazilla 660 
Calais bolanderi 994 
Calamagrostis 113 

aleutica 114 
bolanderi 113 
breweri 113 
californica 114 
canadensis 114 
crassiglumis 114 
densa 115 
foliosa 114 
hyperborea 115 
inexpansa115 
koelerioides 115 
nutkaensis 114 
purpurascens 114 
rubescens 114 

Calamintha chandleri 
875 

mimuloides 875 
Calandrinia 344 

ambigua 345 
breweri 345 
caulescens 344 

var. menziesii 345 
maritima 345 

Calf’s Head 448 
Calico Flower 812 
Cal la 193 

palustris 194 
Calliglossa douglasiillOO 
Callitricliaceae 602 
Callitriche 602 

autumnalis 603 
longipedunculata 603 
marginata 602 

var. longipeduncu¬ 
lata 603 

palustris 603 
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var. stenocarpa 603 
stenocarpa 603 

Calochortus 230 
albus 237 

var. rubellus 238 
caeruleus 238 

var. maweanus 238 
catalinae 231 
clavatus 235 

var. avius 235 
concolor 235 
flexuosus 231 
greenei 239 
invenustus 233 
kennedyi236 

var. munzii 236 
leichtlinii 232 
luteus 232 

var. oculatus 232 
var. vestae 233 

macrocarpus 234 
monophyllus 238 
liudus 238 

var. sliastensis 238 
nuttallii 234 
obispoensis 236 
palmeri 231 

var. dunnii 232 
var. paludicola 232 

plummerae 236 
pulchellus 237 
splendens 233 
umbellatus 239 
uniflorus 239 
venustus 233 
weedii 236 

var. vestus 236 
Caltha 373 

biflora 373 
Caltrops 603 

Family 603 
Calycadenia 1092 

bicolor 1094 
ciliosa 1094 
elegans 1093 
liispida 1093 
mollis 1095 
multiglandulosa 1094 

var. cephalotes 1095 
oppositifolia 1095 
pauciflora 1093 

var. elegans 1093 
spicata 1094 
tenella 1093 
truncata 1093 

var. scabrella 1093 
villosa 1093 

Calycanthaceae 393 
Calycanthus 393 

occidentalis 393 
Calycoseris 1008 

parryi1008 
wrightii 1008 

Calypso 256 
bulbosa 256 

Calyptridium 343 
monandrum 343 
parryi 344 
quadripetalum 344 
roseum 344 
umbellatum 344 

var. caudicifera 344 
Camas, Death 211 
Camass 215 
Camassia 215 

leichtlinii 215 
quamash 215 

Camelina 442 
sativa 442 

Camote de Eaton 516 
Campanula 972 

exigua 972 
linnaeifolia 973 
prenanthoides 972 
rotundifolia 973 
scabrella 973 
scouleri 972 
uniflora 973 

Campanulaceae 971 
Camphor Weed 862 
Campion 364 
Canaigre 291 
Canbya 399 

Candida 399 
Canchalagua 761 
Candlewood Family 640 
Canotia 609 

holocantha 609 
Cantua pungens 807 
Caparossa, El 1130 
Caper Family 406 
Capparidaceae 406 
Caprifoliaceae 964 
Capriola 130 
Capsella 442 

bursa-pastoris 442 
procumbens 442 

Cardamine 425 
bellidifolia 425 
breweri 425 
gambelii 426 
lyallii 425 
oligospenna 426 
pennsylvanica 426 

Cardoon 1161 
Carduus bernardinus 

1166 
callilepis 1164 
candidissimus 1167 
hydrophilus 1165 
maritimus 1163 
mohavensis 1165 
remotifolius 1164 
venustus 1167 

Carex 158 
ablata 183 

abrupta 175 
albo-nigra 186 
alma 169 
amplectens 175 
amplifolia 184 
angustior 172 
aquatilis 187 
arcta 177 
athrostachya 174 
aurea 180 
barbarae187 
bifida 184 
bolanderi 172 
brainerdii 178 
brevicaulis 179 
breviligulata 169 
brevipes 179 
breweri 165 
buxbaumii 185 
californica 180 
canescens 176 
capitata 166 
comosa 192 
concinnoides 179 
cusickii 170 
davyi174 
densa 169 
diandra 170 
disperma 176 
douglasii 167 
dudleyi 169 
engelmannii 165 
epapillosa 185 
eurycarpa 188 
exserta 177 
exsiccata 191 
festivella 174 
feta 172 
fissuricola 183 
flaccifolia 181 
fracta 173 
gey eri 177 
gigas 178 
globosa 178 
gracilior 176 
gymnoclada 186 
gynodynama 182 
harfordii 176 
hassei 180 
heller i 185 
hendersonii 181 
heteroneura 185 
hindsii 187 
liirtissima 182 
hoodii 168 
hystricina 192 
illota 172 
inops 178 
integra 175 
interior 171 
jonesii 170 
kelloggii 187 
laeviculmis 171 
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lanuginosa 191 
lemmonii 183 
leporinella 174 
leptalea 177 
leptopoda 172 
livida 180 
luzulaefolia 183 
luzulina 183 
lyngbyei 189 
mariposana 175 
mendocinensis 182 
mertensii 186 
montereyensis 176 
multicaulis 177 
multicostata 173 
nebraskensis 186 
ner vina 170 
nigricans 166 
nubicola 175 
nudata188 
obnupta189 
oregonensis 190 
ormantha 171 
oxycarpa 188 
pachycarpa 176 
pachystachya 175 
pansa 167 
paucicostata 186 
paucifructus 176 
phaeocephala 173 
phyllomanica 171 
praegracilis 168 
praticola 173 
raynoldsii 184 
rossii 179 
rostrata 192 
salinaeformis 180 
schottii 187 
scopulorum 186 
senta 188 
sheldonii 191 
simulata 167 
sitchensis 187 
specifica 174 
spectabilis 184 
spissa 189 
stenoptera 168 
stipata 171 
straminiformis 173 
sub-bracteata 176 
subfusca 173 
teneraef ormis 175 
tracyi 173 
triquetra 182 
tumulicola 168 
unilateralis 174 
vernacula 167 
vesicaria 191 
viearia 169 
viridula 191 
whitney i 181 
yosemitana 190 

Carpenteria 466 
californica 466 

Carpet-weed 341 
Family 341 

Carrot 703 
Carthamnus 1161 

lanatus1161 
Carum 707 

gairdneri 708 
howellii 708 
kelloggii 707 
oreganum 708 

Caryophyllaceae 352 
Cascara Sagrada 614 
Cassia 512 

armata 512 
covesii 512 

Cassiope 743 
mertensiana 743 

Castanopsis 278 
chrysophylla 278 

var. minor 278 
sempervirens 278 

Castilleia 934 
affinis 938 

var. linariaefolia 938 
angustifolia 936 
arachnoidea 940 
breweri 936 
californica 936 
cinera 940 
culbertsonii 936 
foliolosa 937 
fragilis 938 
liololeuca 937 
latifolia 937 

var. wriglitii 937 
linariaefolia 938 
martini 938 
miniata 938 
minor 935 
montana 938 
neglecta 936 
oblongifolia 938 
oreopola 938 
parviflora var. cali¬ 

fornica 936 
var. douglasii 936 

pinetorum 938 
var. fragilis 938 

plagiotoma 935 
pruinosa 937 
schizotricha 940 
stenantha 935 
trisecta 938 
wriglitii 937 

Castor Bean 597 
Catch-fly 364 

Sleepy 365 
Catelaw 514 
Catnip 866 
Cat *s Breeches 810 
Cat Vear, Hairy 996 

Smooth 996 
Cat-tail 61 

Common 61 
Family 61 

Caucalis 704 
microcarpa 704 

Caulanthus amplexi- 
caulis 417 

anceps 412 
coulteri 417 
crassicaulis 415 
glaucus 415 
inflatus 416 
major 416 
pilosus 415 
simulans 417 

Ceanothus 615 
arboreus 619 

var. glabra 619 
austromontanus 617 
cordulatus 622 
crassifolius 624 

var. planus 624 
cuneatus 623 

var. ramulosus 623 
dentatus 618 

var. floribundus 618 
var. impressus 618 
var. lobbianus 618 

divaricatus 620 
var. eglandulosus 

621 
var. grosse-serratus 

621 
var. laetiflorus.620 

diversifolius 617 
floribundus 618 
foliosus 617 
fresnensis 623 
greggii 622 

var. perplexans 623 
incanus 622 
integerrimus 620 

var. peduncularis 
620 

var. puberulus 620 
jepsonii 624 

var. purpureus 624 
lemmoni 617 
lobbianus 618 
macrocarpus 622 
oliganthus 621 

var. orcuttii 621 
orcuttii 621 
palmeri 620 
papillosus 617 

var. regius 618 
parryi618 
parvifolius 619 
perplexans 623 
pinetorum 623 
prostratus 624 

var. divergens 624 
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var. grandifolius 624 
var. laxus 624 

purpnreus 624 
rigidus 623 

var. fresnensis 623 
var. grandifolius 624 

sanguineus 619 
sorediatus 621 
spinosus 620 

var. palmeri 620 
thyrsiflorus 618 

var. chandleri 619 
var. griseus 619 

tomentosus 621 
var. olivaceus 621 

velutinus 619 
var. laevigatus- 619 
var. lorenzenii 619 

verrucosus 622 
Cedar, Canoe 56 

Incense 56 
Pigmy 1158 
Port Orford 57 

Celastraceae 609 
Celery, Common 706 
Celtis 282 

mississippiensis var. 
reticulata 282 

Cenchrus142 
caroliniana 142 
pauciflorus 142 

Centaurea 1168 
calcitrapa 1169 
cyanus1169 
melitensis 1168 
repens 1169 
salmantica 1169 
solstitialis 1169 

Centaurium 761 
exaltatum 762 

var. davyi 762 
muhlenbergii 762 
trichanthum 762 
venustum 762 

Centromadia 1087 
fitchii 1088 
maritima 1087 
pungens1087 

var. congdonii 1087 
var. parryi 1087 

Cen tun cuius 757 
minimus 757 

Cephalantliera 260 
austinae 260 

Cephalanthus 964 
occidentalis 964 

Cerastium 353 
arvense 354 

var. maximum 354 
viscosum 353 
vulgatum 353 

Ceratophyllaceae 371 

Ceratophyllum 371 
demersum 371 

Cercidium 513 
torreyanum 513 

Cercis 511 
occidentalis 511 

Cercocarpus 502 
alnifolia 503 
betuloides 502 

var. macrourus 503 
var. multiflorus 503 

intricatus 502 
ledifolius 502 
macrourus 503 
minutiflorus 503 
traskiae 503 

Cereus 658 
emoryi 658 
engelmannii 658 
gigantea 658 
mojavensis 658 

Ceropteris triangularis 27 
Chaenactis 1122 

artemisiaefolia 1123 
attenuata 1124 
carphoclinia 1124 

var. attenuata 1124 
douglasii 1126 

var. alpina 1126 
fremontii 1125 
glabriuscula 1124 

var. curta 1124 
var. filifolia 1124 
var. lieterocarpha 

1124 
var. lanosa 1124 
var. orcuttiana 1124 
var. tenuifolia 1124 

gracilenta 1124 
heterocarplia 1124 

var. curta 1124 
lanosa 1124 
macrantha 1125 
nevadensis 1125 
parishii 1127 
santolinoides 1126 
stevioides 1125 

var. brachypappa 
1125 

suffrutescens 1125 
tenuifolia 1124 

var. orcuttiana 1124 
thysanocarpha 1123 
xantiana 1125 

Chaetochloa 141 
geniculata 142 
lutescens 141 
verticillata 1 41 
viridis 141 

Chaffweed 757 
Chamaebatia 500 

foliolosa 500 
var. australis 500 

Chamaebatiaria 479 
millefolium 480 

Chamaecyparis 57 
lawsoniana 57 

Cliamaesaracha 893 
nana 893 

Chamise 503 
Chamomile 1136 

Garden 1136 
Chaparral 623 

Pea 515 
Charlock 423 

Jointed 422 
Cheat 79,107 

Soft 78 
Checker Bloom 630 
Cheese-weed 627 
Cheilanthes 30 

californica 30 
clevelandii 32 
cooperae 31 
covillei 32 

var. intertexta 32 
feei31 
fendleri 32 
fibrillosa 31 
gracillima 31 
parishii 31 
siliquosa 34 
viscida 31 

Chelone 918 
nemorosa 918 

Chenopodiaceae 319 
Chenopodium 320 

album 321 
var. viride 321 

ambrosioides 321 
anthelminticum 322 
botrys 321 
californicum 322 
capitatum 322 
carinatum 322 
fremontii 321 
leptophyllum 321 
murale 321 
rubrum 322 

Cherry, Bitter 506 
Evergreen 506 
Holly-leaf 507 

Chess 79 
Chestnut, Horse 612 
Chia 868 
Chicalote 399 
Chickweed, Common 354 

Field 354 
Indian 341 
Mouse-ear 353 
Shining 354 
Water 346 

Chickory 990 
Tribe 989 

Chilicothe 662 
Chili Coyote 660 
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Chilopsis 950 
linearis 950 

Chimaphila 736 
menziesii 736 
umbellata 736 

Chinch-weed 1135 
Chinese Houses 902 
Chinquapin 278 

Bush 278 
Giant 278 
Golden 278 

Chloris 132 
elegans 132 
verticillata 132 
virgata 132 

Chlorogalum 215 
angustifolium 215 
parviflorum 216 
pomeridianum 215 
purpureum 216 

Choke-Cherry, Western 
506 

Chorizanthe 295 
brevicornu 297 
breweri 297 
californica 300 

var. suksdorfii 300 
clevelandii 298 
corrugata 299 
douglasii 297 
fernandina 298 
fimbriata 298 

var. laciniata 298 
insignis 300 
leptoceras 300 
membranacea 296 
nivea 297 
nortonii 296 
orcuttiana 299 
palmeri 298 
parryi 298 

var. fernandina 298 
perfoliata 300 
polygonoides 299 
procumbens 298 
pungens 296 

var. cuspidata 297 
var. diffusa 297 
var. robusta 297 

rigida 299 
spinosa 298 
staticoides 297 

var. nudicaule 297 
stellulata 296 
thurberi 300 
uniaristata 298 
valida 297 
vortriedei 300 
watsonii 299 

Christmas Berry 508 

Chrysanthemum 1137 
Corn 1137 

leucanthemum 1137 
segetum 1137 

Chrysoma merriami 1026 
Chrysoplenium 464 

glechomaefolium 464 
Chrysopsis 1035 

breweri 1037 
var. multibracteata 

1037 
camphorata 1036 
fastigiata 1036 
oregana 1036 

var. rudis 1037 
var. scaberrima 1037 

sessiliflora 1036 
shastensis 1037 
villosa 1035 

var. bolanderi 1036 
var. camphorata 1036 
var. echioides 1036 
var. fastigiata 1036 

wrightii 1037 
Chrysothamnus 1030 

asper 1033 
bloomeri 1033 
consimilis 1032 
corymbosus 1025 
humilis 1031 
monocephalus 1033 
nauseosus1031 

var. albicaulis 1032 
var. bernardinus 

1032 
var. ceruminosus 

1032 
var. consimilis 1032 
var. gnaphalodes 

1032 
var. hololeucus 1032 
var. mohavensis 1032 
var. occidentalis 

1032 
var. speciosus 1032 

nevadensis 1033 
occidentalis 1032 
parryi1032 

subsp. imulus 1033 
var. bolanderi 1033 
var. imulus 1033 
var. latior 1033 
var. monocephalus 

1033 
var. nevadensis 1032 
var. vulcanicus 1033 

puberulus 1031 
pumilus 1031 
speciosus 1032 

var. gnaphalodes 
1032 

viscidifiorus 1031 
var. humilis 1031 
var. latifolius 1031 
var. puberulus 1031 

var. pumilus 1031 
var. stenophyllus 

1031 
vulcanicus 1033 

Chufa146 
Chylismia 

brevipes 687 
cardiophylla 686 
scapoidea 687 

Cichorium 989 
intybus 990 

Cicuta 710 
bolanderi 711 
californica 710 
douglasii 710 
vagans 711 

Cinna 118 
latifolia 118 

Cinquefoil, Shrubby 486 
Circaea 690 

pacifica 690 
Cirsium 1161 

acaulescens 1165 
americanum 1164 

var. callilepe 1164 
andersonii 1166 
andrewsii 1163 
arvense 1167 
breweri 1165 
californicum 1165 

var. bernardinum 
1166 

coulteri 1167 
crassicaule 1163 
drummondii 1165 
edule 1163 
fontinale 1162 
lanceolatum 1162 
maritimum 1162 
mohavense 1165 
occidentale 1167 

var. candidissimum 
1167 

var. coulteri 1167 
var. venustum 1167 

ochrocentrum 1166 
quercetorum 1164 

var. walkerianum 
1164 

remotifolium 1163 
var. rivulare 1164 

vaseyi 1165 
var. hydrophilum 

1165 
walkerianum 1164 

Cistaceae 641 
Cladium 158 

mariscus 158 
Cladothrix oblongifolia 

335 
Clarkia 672 

breweri 674 
concinna 673 
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elegans 673 
modesta 673 
pulchella 673 
rhomboidea 673 
xantiana 673 

Claytonia 349 
lanceolata 349 
nevadensis 349 

Cleavers 957 
Clematis 392 

lasiantha 392 
ligusticifolia 392 
pauciflora 392 

Cleome 407 
lutea 407 
platycarpa 407 
serrulata 407 
sparsifolia 408 

Cleomella 408 
brevipes 408 
obtusifolia 408 

var. pubescens 408 
oocarpa 408 
parviflora 408 

Clinopodium 874 
mimuloides 875 

Clintonia 250 
andrewisana 250 
uniflora 250 

Clotbur, Spiny 1109 

Clover 535 
Alsike 543 
Bear 500 
Big-head 544 
Bur 534 
Carpet 540 
Cow 539 
Creek 538 
Elk 691 
Forest 542 
Hop 541 
Indian 545 
Jackass 409 
Mountain 540 
Musk 591 
Mustang 806 
Owl's 938, 943 
Pin 592 
Pinole 541 
Pin-point 542 
Rancheria 546 
Red 546 
Sour 537 
Spanish 553 
Stink 408 
Sweet 534 
Tomcat 538 
Tree 542 
White 544 
White-tip 339 

Club Moss 41 
Family 41 

Cneoridium 605 
dumosum 605 

Cnicus 1160 
americanus 1164 
andersonii 1167 
benedictus 1160 
breweri var. vaseyi 

1165 
drummondii var. 

acaulescens 1165 
fontinalis 1162 
lilacinus 1166 

Coach-whip 641 
Cockle Bur 1110 
Coelopleurum 728 

lucidum 728 
Coffee Berry 614 
Coldenia 837 

brevicalyx 838 
canescens 838 
nuttallii 837 
palmeri 838 
plicata 838 

Coleogyne 504 
ramosissima 504 

Coleosanthus 1015 
Collinsia 901 

bartsiaefolia 903 
bicolor 902 

var. concolor 902 
brachysiphon 905 
callosa 905 
childii 905 
concolor 902 
corymbosa 905 
davidsonii 903 
franciscana 903 
grandiflora 904 

var. pusilla 904 
greenei 903 
linearis 905 
parryi 904 
parviflora 904 

var. collina 904 
rattanii 905 
sparsiflora 904 

var. arvensis 904 
stricta 903 
tenella 906 
tinctoria 902 

var. stricta 903 
torreyi 905 

var. brachysiphon 
905 

var. linearis 905 
var. rattanii 905 
var. wrightii 905 

wrightii 905 
Collomia 783 

glutinosa 797 
gracilis 787 
grandiflora 784 
heterophylla 784 

larsenii 785 
linearis 784 
rawsoniana 785 
tinctoria 784 

Coltsfoot, Oregon 250 
Sweet 1146 

Columbine 374 
Comandra 284 

umbellata 284 
Comarostaphylis 744 

diversifolia 744 
Compositae 979 
Condalia 613 

lycioides 613 
parryi 613 
spathulata 614 

Cone-bearing Plants 44 
Cone-flower, California 

1074 
Congdonia 450 

pinetorum 450 
Conioselinum 727 

pacificum 727 
Conium 706 

maculatum 706 
Convolvulaceae 775 
Convolvulus 775 

arvensis 779 
atriplicifolius 776 
berryi 778 
chartaceus 777 
cyclostegius 776 
deltoideus 778 
fulcratus 778 

var. berryi 778 
var. deltoideus 778 

longipes 779 
luteolus 778 

var. purpuratus 779 
var. saxicola 779 

macrostegius 776 
malacophyllus 777 
occidentals 776 

var. cyclostegius 776 
var. tenuissimus 776 

pentapetaloides 779 
polymorphus 778 
saxicola 779 
sepiurn 776 
soldanella 776 
subacaulis 777 

var. dolosus 777 
villosus 777 

var. pedicellatus 777 
Conyza 1038 

coulteri 1038 
Coptis 373 

laciniata 373 
Corallorrhiza 260 

maculata 261 
mertensiana 261 
striata 261 

Coral-root 260 



Cordylanthus 945 
eanescens 947 
capitatus 945 
filifolius 946 

var. brevibracteatus 
946 

littoralis 946 
maritimus 947 

var. eanescens 947 
var. parryi 947 

mollis 947 
nevinii 947 
parryi 947 
pilosus 946 

var. bolanderi 946 
var. brunneus 946 
var. tenuis 946 
var. trifidus 946 

pringlei 946 
ramosus 946 
rigidus 945 

var. brevibracteatus 
946 

var. littoralis 946 
var. sylvaticus 946 

tenuis 946 
Coreopsis 1083 

bigelovii 1085 
calliopsidea 1085 
douglasii 1084 
gigantea 1084 
maritima 1084 
stillmanii 1084 
tinctoria 1084 

Corethrogyne 1042 
californiea 1042 

var. obovata 1042 
filaginifolia 

var. glomerata 1043 
var. latifolia 1042 
var. linifolia 1042 
var. pacifica 1043 
var. rigida 1043 
var. virgata 1043 

incana 1043 
leucophylla 1042 
obovata1042 
viscidula 1043 

var. greenei 1043 
Coriander 706 

Coriandrum 706 
sativum 706 

Cornaceae 732 

Corn Cockle 371 

Cornel 733 

Cornus 733 
californiea 733 

var. nevadensis 733 
var. pubescens 733 

canadensis 734 
glabrata 733 
nuttallii 734 
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pubescens 733 
var. californiea 733 

sessilis 734 
Coronopus 437 

didymus 437 
procumbens 437 
ruelli 437 

Corydalis 406 
aurea 406 
caseana 406 

Corylaceae 270 
Corylus 270 

californiea 270 
rostrata var. califor- 

nica 270 
var. tracyi 270 

Cotton-batting Plant 
1068 

Cottonwood 
Black 268 
Common 268 
Fremont 268 

Cotula 1143 
australis 1143 
coronopifolia 1143 

Cotyledon 452 
attenuata 453 
caespitosa 452 

var. paniculata 453 
cymosa 453 
densiflora 453 
edule 453 

var. attenuata 453 
farinosa 452 
lanceolata 453 

var. saxosa 453 
laxa 453 

var. cymosa 453 
var. nevadensis 453 
var. paniculata 453 
var. setchellii 453 

nevadensis 453 
pulverulenta 452 
saxosa 453 
viscida 453 

var. insulare 453 
Covillea glutinosa 604 
Cowania 497 

mexicana var. dubia 
498 

var. stansburiana 
498 

stansburiana 498 
Cowberry 485 
Cow-herb 363 
Cow Poison 377 
Coyote Brush 1058 
Coyote Melon 660 
Coyote-thistle 696 
Coyote Tobacco 1083 
Cranesbill 589 
Crassulaceae 449 
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Crataegus 509 
douglasii 509 
rivularis 509 

Cream Bush 479 
Cream Cups 397 
Cream Sacs 942 
Creosote Bush 604 
Crepis 1010 

acuminata 1011 
var. intermedia 1011 
var. pleurocarpa 

1011 
andersonii 1011 
biennis 1012 
capillaris 1012 
intermedia 1011 

var. pleurocarpa 
1011 

monticola 1012 
nana 1011 
occidentalis 1011 
subacaulis 1012 
vesicaria var. taraxaei- 

folia 1012 
virens 1012 

Cress, Bitter 425 
Hoary 438 
Marsh 425 
Penny 437 
Bock 427 

Brewer 431 
Hairy 428 

Bose 428 
Swine 437 
Wart 437 
Water 424 
Western Yellow 424 
Winter 424 

Cressa 780 
cretica 780 

Crocidium 1144 
multicaule 1144 

Crossoma Family 475 
Crossosoma 475 

bigelovii 476 
californicum 475 

Crossosomataceae 475 
Croton 596 

californicus 596 
var. longipes 596 
var. major 596 
var. mohavensis 596 
var. tenuis 596 

Croup-weed 960 
Crowberry, Black 752 

Family 752 
Crowfoot 383 

Creeping 388 
Cursed 386 
Desert 390 
Yellow Water 384 

Crownbeard 1083 
Cruciferae 409 
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Crypsis 123 
aculeata 123 

Cryptantha 846 
affinis 850 
ambigua 848 
angustifolia 847 
barbigera 849 

var. in ops 849 
costata 847 
crinita 849 
dumetorum 849 
flaccida 850 
glomeriflora 849 
hispidissima 850 
holoptera 848 
incana 850 
intermedia 848 

var. dumetorum 849 
leiocarpa 850 
micrantha 847 

var. lepida 847 
micromeres 848 
muriculata 848 

var. vitraea 848 
pterocarya 849 

var. purpusii 849 
racemosa 847 
ramosissima 847 
recurvata 847 
torreyana 850 

var. incana 850 
utahensis 849 
vitrea 848 

Cryptocarpae 189 
Cryptogramma 34 

acrostichoides 34 
densa 34 

Cryptopleura californica 
1007 

Cucurbita 660 
foetidissima 660 
palmata 660 

Cucurbitaceae 660 
Cudweed 1066 

Lowland 1067 
Purple 1067 

Cupressaceae 55 
Cupressus 57 

bakeri 58 
forbesii 58 
goveniana 58 
macnabiana 58 

var. bakeri 58 
macrocarpa 57 
nevadensis 58 
pygmaea 58 
sargentii 58 

var. duttoni 58 
Curly-Mesquite Tribe 129 
Currant 467 

Flowering 469 
Golden 468 
Stink 470 

Cuscuta 780 
arvensis 781 
californica 781 

var. brachvcalyx 781 
denticulata 780 
indecora 781 
racemosa var. chiliana 

781 
salina 780 
subinclusa 780 

Cycladenia 769 
humilis 769 

var. tomentosa 769 
tomentosa 769 

Cymopterus 729 
cinerarius 731 
deserticola 731 
littoralis 731 
panamintensis 730 
terebinthinus 730 

var. californicus 730 
utahensis 730 

Cynara1161 
cardunculus 1161 
scolymus 1161 

Cynodon 130 
dactylon 130 

Cynoglossum 838 
grande 838 
occidentale 838 

Cynosurus echinatus 95 
Cyperaceae 144 
Cyperus145 

acuminatus 146 
aristatus 146 
bromoides 145 
erythrorhizos 146 
esculentus 146 

var. heermannii 146 
ferax 147 
laevigatus 145 
mela.no stachyus 145 
rotundus 146 
speciosus 147 
sphacelatus 146 
strigosus 146 
virens 146 

Cypress 57 
Baker 58 
Family 55 
Go wen 58 
Lawson 57 
McNab 58 
Mendocino 58 
Monterey 57 

Cypripedium 255 
californicum 256 
fasciculatum 256 
montanum 256 

Cypselea 341 
humifusa 342 

Cystopteris 38 
fragilis 38 

Cytisus 533 
scoparius 533 

Dactylis 95 
glomerata 95 

Daisy 1039 
Garden 1039 
Ox-eye 1137 
Seaside 1058 

Dalea 556 
arborescens 558 
California 558 
californica 558 
emoryi 558 
Fremont 558 
fremontii 558 
johnsonii 558 
Mohave 557 
mollis 559 
Parry 559 
parryi 559 
polyadenia 559 

var. subnuda 559 
saundersii 558 
schottii 557 
spinosa 557 

Damasonium 70 
californicum 70 

Dandelion 1004 
Common 1004 
Red-seeded 1004 

Danthonia 112 
ainericana 112 
californica 113 
intermedia 113 
unispicata 112 

Darlingtonia 448 
californica 448 

Darnel 107 
Datisca 653 

Family 653 
glomerata 654 

Datiscaceae 653 

Datura 8S7 
discolor 887 
meteloides 887 
stramonium 887 
tatula 887 

Daucus 703 
carota 703 
pusillus 703 

Death Weed 1105 

Deer Brush 620 

Deer-foot 395 

Deer’s Tongue 767 

Deer-weed 554 

Delphinium 375 
andersonii 379 
californicum 37S 
cardinale 376 
decorum 376 

var. patens 377 
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hansenii 378 
var. arcuatum 378 

hesperium 378 
var. cuyamacae 378 
var. recurvatum 378 
var. seditiosum 379 

luteum 376 
menziesii 377 
nudieaule 376 

var. luteum 376 
parisliii 379 

var. inopiuum 379 
parryi379 

var. blochmanae 379 
var. maritimum 379 

pauciflorum 377 
purpusii 376 
scopulorum var. 

glaucum 377 
var. luporum 377 

trolliifolium 377 
uliginosum 379 
variegatum 378 

var. apiculatum 378 
Dendromecon 401 

rigida 401 
var. harfordii 401 

Dentaria 426 
californica 426 
eardiopliylla 426 
corymbosa 426 
integrifolia 426 

var. californica 426 
var. cardiophylla 426 
var. pachystigma 

426 
var. tracyi 426 

macrocarpa 427 

Deschampsia 111 
gracilis 111 

Desert Savior 453 
Desert Star 1044 
Desert-sweet 480 
Desert Trumpet 307 
Devil-weed, Mexican 

1049 
Deweya vestita 715 
Dicentra 404 

chrysantha 404 
formosa 405 
ocliroleuca 405 
pauciflora 405 
uniflora 405 

Dicliaeta fremontii 1113 
tenella 1114 
uliginosa 1114 

Dichondra 775 
repens 775 

Dieoria 1105 
canescens 1106 

Digitalis 934 
purpurea 934 

Digitaria 136 
Dill 726 
Diplacus 918 

aridus 919 
aurantiacus 919 
calycinus 919 
clevelandii 918 
glutinosus 919 
grandiflorus 919 
longiflorus 918 

var. calycinus 919 
var. grandiflorus 919 

parviflorus 919 
puniceus 919 

Diplotaxis 423 
muralis 424 
tenuifolia 423 

Dipsaceae 969 
Dipsacus 969 

fullonum 970 
Dirca 663 

occidentalis 663 
Disporum 248 

hookeri 248 
parvifolium 248 
smithii 249 
trachyandrum 248 

Dissanthelium 94 
californicum 94 

Distichlis 94 
spicata 94 

Dithyrea 436 
californica 436 

var. maritima 436 
Dock, Bitter 293 

Curly 292 
Fiddle 293 
Golden 293 
Green 292 
Mexican 292 
Pie 292 
Sour 292 
Western 292 
Willow 292 

Dodder 780 
Marsh 780 

Dodecatheon 753 
alpinum 753 
clevelandii 754 
conjugens 754 
glastifolium 754 
hendersonii 755 

var. bernalianum 
755 

var. gracile 755 
jeffreyi 753 

var. redolens 754 
var. tetrandrum 754 

laetiflorum 755 
patulum 754 

var. bernalianum 
755 

var. gracile 755 
var. laetiflorum 755 

tetrandrum 754 
Dogbane Family 768 
Dogwood 733 

Creek 733 
Family 732 
Mountain 734 
Pacific 734 

Downingia 977 
bicornuta 979 

var. montana 979 
concolor 978 
cuspidata 979 
elegans 977 
liumilis 979 
ornatissima 978 
pulcliella 978 

var. arcana 978 
Draba 442 

aureola 444 
breweri 444 

var. sublaxa 444 
corrugata 445 
cuneifolia 443 

var. californica 443 
var. integrifolia 443 

douglasii 445 
, eurycarpa 434 

glacialis 445 
var. pectinata 445 

howellii 445 
lemmonii 444 
nemorosa 443 
nivalis var. califor¬ 

nica 444 
stenoloba 444 
verna 443 

Draperia 815 
systyla 816 

Dropseed 122 
Drosera 448 

longif olia 449 
rotundifolia 449 

Droseraceae 448 
Drudeophytum demen¬ 

tis 715 
Drymocallis 

glandulosa var. 
montieola 487 

gracilis 487 
Dryopteris oregana 37 
Duckweed 194 

Family 194 
Gibbous 194 
Ivy-leaf 195 
Smaller 194 

Dudleya minor 453 
pumila 453 

Dulichium 147 
arundinaceum 147 

Durango Eoot 654 
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Dutchman ’s' Breeches 
404 

Dutchman’s Pipe 285 
Dyers Woad 422 
Dysodia 1135 

cooperi 1135 
porophylloides 1135 

Eardrops, Golden 404 
Eatonella 1121 

congdonii 1121 
nivea 1121 

Echidiocarya 854 
californica 854 

var. ursina 854 
Echinocactus 658 

cylindraceus 659 
johnsonii 659 
polyancistrus 659 
polycephalus 659 
viridescens 659 

Ecliinochloa 140 
colonum 141 
crusgalli 140 

var. zelayensis 141 
Echinocystis 661 

fabacea 661 
var. agrestis 661 

horrida 662 
macrocarpa 662 
marah 662 
oregana 662 
watsonii 662 

Echinodorus 70 
cordifolius 70 

Eclipta 1073 
alba 1073 

Edwinia californica 466 
Eichornia 195 

crassipes 195 
Elaeagnaceae 663 
Elaphrium micropliyllum 

607 
Elatinaceae 638 
Elatine 639 

americana 639 
brachysperma 639 
californica 639 

Elderberry 964 
Blue 965 

Eleocharis 147 
acicularis 148 
bolanderi 148 
capitata 147 
montana 149 
monticola 148 
obtusa 148 
palustris 147 
parisliii 148 

var. glaucescens 148 
rostellata 149 

var. congdonii 149 
Elephant Heads 949 

Elephant Snouts 949 
Elephant Tree 607 
Eleusine indica 130 
Ellisia 814 

chrysanthemifolia 815 
membranacea 814 
micrantha 815 
torreyi 815 

Elm Family 282 
Elodea 72 

canadensis 72 
Elymus 102 

angustifolius 103 
arenarius 102 
breviaristatus 103 
canadensis 103 
caput-medusae 102 
cinereus 103 
condensatus103 

var. pubens 103 
divergens 103 
glaucus 103 

var. breviaristatus 
103 

var. jepsonii 103 
liispidulus 103 
pubescens 103 
macounii 103 
mollis 102 
triticoides 103 

var. pubescens 103 
vancouverensis 102 
virescens 103 

Emmenanthe 831 
glandulifera 831 
penduliflora 831 

Empetraceae 752 
Empetrum 752 

nigrum 752 
Encelia 1081 

actoni 1082 
californica 1081 
eriocephala 1083 
farinosa 1082 
frutescens 1082 
viscida 1083 

Enceliopsis 1081 
argopliylla var. gran- 

diflora 1081 
grandiflora 1081 

Enemion occidentale 373 
Ephedra 60 

californica 61 
nevadensis 61 
trifurca 61 
viridis 61 

Epicampes 120 
rigens 120 

Epilobium 667 
adenocaulon var. 

occidentale 670 
alpinum 669 

anagallidifolium 669 
angustifolium 668 
brevistylum 670 

var. pringleanum 
670 

var. tenue 670 
var. ursinum 670 

californicum 670 
var. exaltatum 670 
var. holosericeum 

670 
var. occidentale 670 
var. parishii 670 

delicatum var. 
tenue 670 

exaltatum 670 
franciscanum 670 
glaberrimum 669 

var. fastigiatum 669 
holosericeum 670 
latifolium 668 
minutum 670 

var. biolettii 671 
nivium 669 
obcordatum 669 

var. puberulum 669 
oregonense 669 
paniculatum 671 

var. jucundum 671 
parishii 670 
pringleanum 670 
Bose 669 
ursinum 670 
watsonii 669 

var. franciscanum 
670 

Epipactis 259 
gigantea 259 

Equisetaceae 39 
Equisetum 40 

arvense 41 
var. boreale 41 

funstonii 40 
var. caespitosum 40 
var. nudum 40 
var. ramosum 41 

hvemale var. cali- «/ 
f ornicum 40 

var. herbaceum 40 
var. intermedium 40 
var. robustum 40 

laevigatum 40 
palustre 41 
robustum 40 
telmateia var. 

braunii 41 
Eragrostis 93 

caroliniana 93 
cilianensis 93 
hypnoides 93 
mexicana 93 
orcuttiana 94 



pilosa 93 
poaeoides 93 
secundiflora 93 

Erechtites 1147 
argnta 1147 
prenanthoides 1147 

Eremiastrum bellioides 
1044 

Eremocarpus 595 
setigerus 595 

Eremocarya lepida 847 
micrantha 847 

Eremolithia rixf ordii 363 
Eremonanus moliaven- 

sis 1117 
Ericaceae 735 
Ericameria 1023 

arborescens 1025 
brachylepis 1024 
cooperi 1024 
cuneata 1025 

var. spathulata 1026 
ericoides 1024 
monactis 1025 
palmeri 1023 
paniculata 1024 
parishii 1025 
pinifolia 1023 
spathulata 1026 
teretifolia 1024 

Erigeron 1050 
acris 1054 
algidus 1052 
aimuus 1054 
armeriaefolius 1053 
austinae 1051 
blochmanae 1056 
bloomeri 1052 
breweri 1056 

var. elmeri 1056 
californicus 1054 
canadensis 1053 
compositus 1051 

var. discoideus 1051 
concinnus 1057 

var. aphanactis 1057 
var. condensatus 

1057 
var. eremieus 1057 

confinis 1056 
corymbosus 1055 
coulteri 1055 
divergens 1054 
elegantulus 1052 
elmeri 1056 

foliosus 1056 
var. blochmanae 

1056 
var. confinis 1056 
var. hartwegii 1056 
var. stenophyllus 

1056 
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fragilis 1056 
frondeus 1055 
glaucus 1058 
hartwegii 1056 
inornatus1053 

var. viscidulus 1053 
jacinteus 1055 
linearis 1055 
linifolius 1054 
lonchophyllus 1053 
miser 1053 
nevadensis 1057 

var. pygmaeus 1052 
var. sonnei 1052 

parishii 1056 
peucephyllus 1052 
philadelphicus 1054 
Pine 1053 
plantagineus 1057 
porphyreticus 1056 
radicatus 1052 
ramosus 1055 
salsuginosus 1056 

var. angustifolius 
1057 

sanctarum 1055 
setchellii 1056 
strigosus 1055 
supplex 1053 
tener1057 
ursinus 1052, 1053 

Eriocarpon gracilis 1026 
Eriochloa 136 

aristata 137 
Eriodictyon 834 

angustifolium var. 
pubens 834 

californicum 834 
var. lanatum 834 

crassifolium 834 
var. niveum 834 
var. traskiae 835 

glutinosum 832 
niveum 834 
traskiae 835 
trichocalyx 834 

var. lanatum 834 
Eriogonum 302 

alpinum 319 
angulosum 305 

var. maculatum 305 
var. variable 305 
var. viridescens 305 

apiculatum 306 
arborescens 312 
baileyi 310 

var. brachyanthum 
310 

var. tomentosum 310 
bidentatum 305 
caespitosum 316 
cernuum 308 
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cinereum 313 
citharaeforme 309 
compositum 317 
dasyanthemum 310 
deflexum 309 
douglasii 316 
elatum 315 

var. incurvum 315 
var. villosum 315 

elongatum 311 
fasciculatum 313 

var. flavoviride 313 
var. foliolosum 313 
var. polifolium 313 

giganteum 313 
gossypinum 306 
gracile 309 
gracillimum 305 
heermannii 312 
hirtiflorum 306 
incanum 318 
indictum 315 
inerme 306 
inflatum 307 
kelloggii 318 
kennedyi315 
latens 318 
latifolium 313 
lobbii 317 
marifolium 318 
microthecum 312 
mohavense 311 
molestum 310 

var. davidsonii 310 
nidularium 309 
nodosum 312 

var. jaegeri 312 
nudum 314 

var. auriculatum 314 
var. deductum 314 
var. grande 314 
var. oblongifolium 

314 
var. pauciflorum 314 
var. pubiflorum 314 
var. scapigerum 314 
var. sulphureum 314 

nutans 308 
ochrocephalum 315 

var. agnellum 315 
ordii 306 
ovalifolium 315 

var. nivale 315 
var. vineum 315 

panduratum 308 
parishii 307 
parvifolium 313 
plumatella 312 
proliferum 316 
pusillum 307 
pyrolaefolium 318 

reniforme 308 
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saxatile 311 
siskiyouensis 316 
spergulinum 306 
sphaerocephalum 316 
thomasii 308 
thurberi 308 
torreyanum 317 
trichopodum 307 
tripodum 316 
truncatum 311 

var. adsurgens 311 
umbellatnm 317 

var. bahiaeforme 317 
var. minus 317 
var. monocephalum 

317 
var. stellatum 317 

ursinum 318 
vimineum 310 

var. caninum 310 
var. elegans 310 

virgatum 310 
watsonii 308 
wrightii 311 

var. membranaceum 
312 

var.subscaposum 312 
Eriophorum 156 

gracile 157 
var. caurianum 157 

Eriophyllum 1115 
ambiguum 1117 
brachylepis 1118 
brownii 1119 
caespitosum 1119 

var. grandiflorum 
1118 

confertiflorum 1116 
var. discoideum 1116 
var. laxiflorum 1116 
var. tanacetifo- 

lium 1116 
congdonii 1117 
croceum 1118 
heermannii 1117 
idoneum 1119 
jepsonii 1118 
lanatum 

var. achillaeoides 
1118 

var. arachnoideum 
1119 

var. croceum 1118 
var. cuneatum 1118 
var. grandiflorum 

1118 
var. integrifolium 

1118 
var. lanceolatum 

1118 
var. monoense 1119 
var. obovatum 1118 
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lanceolatum 1118 
mohavense 1117 
monoense 1119 
multicaule 1116 
nevinii 1115 
obovatum 1118 
paleaceum 1117 
pringlei 1116 
staechadifolium 1116 

var. artemisiaefo- 
lium 1116 

tanacetifolium 1116 
wallacei 1117 

var. rubellum 1117 
Erodium 591 

botrys 591 
cicutarium 592 
macrophyllum 591 

var. californicum 
591 

moschatum 591 
texanum 591 

Eryngium 693 
alismaefolium 694 
aristulatum 695 
armatum 694 
articulatum 694 

var. bakeri 694 
castrense 697 

var. vallicola 697 
globosum 697 

var. medium 697 
jepsonii 696 

var. parishii 696 
longistylum 695 
minimum 695 
parishii 696 
pinnatisectum 695 
vaseyi696 

Eryngo, Coast 694 
Erysimum 433 

asperum 433 
var. perenne 433 

capitatum 433 
cherianthoides 433 
insulare 433 
repandum 433 

Erythraea 761 
Erythronium 239 

californicum 240 
citrinum 240 
grandiflorum var. 

parviflorum 240 
hartwegii 240 
hendersonii 240 
purpurascens 240 
revolutum 240 

Eschscholtzia 402 
caespitosa 404 

var. hypecoides 404 
var. rhombipetala 

404 

californica 402 
var. crocea 402 
var. maritima 402 

elegans 403 
glyptosperma 404 
lemmonii 403 

var. asprella 403 
lobbii 403 
minutiflora 403 

var. parishii 403 
var. rutaefolia 403 

Escobilla 1169 
Escobita 944 
Eucharidium breweri 

674 
Eucnide 652 

urens 652 
Eulobus 687 

californicus 687 
Eulophus 708 

bolanderi 709 
californicus 709 

var. sanctorum 709 
cuspidatus 710 
parishii 709 
pringlei 709 

Eunanus pulchellus 921 
Euonymus 609 

occidentalis 609 
var. parishii 610 

parishii 610 
Eupatorium 1018 

occidentale 1018 
var. arizonicum 1018 

Eupatory Tribe 1014 
Euphorbia 598 

albomarginata 600 
arenicola 600 
erenulata 601 
dictyosperma 601 
eremica 600 
eriantha 601 
glyptosperma 599 
hirtula 599 
hypericifolia 599 
lathyrus 601 
maculata 600 
misera 601 
nutans 599 
occidentalis 599 
ocellata 600 

var. arenicola 600 
palmeri 602 
pediculifera 600 
peplus 602 
polycarpa 600 

var. vestita 601 
preslii 599 
schizoloba 602 
serpyllifolia 599 

var. rugulosa 599 
setiloba 600 
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Euploca 836 

albiflora 836 
eonvolvulacea 837 

Eurotia 329 
lanata 330, 1170 

Eustoma 762 
silenifolium 762 

Eutoca grandiflora 818 
Evax 1064 

caulescens 1065 
var. brevifolia 1065 
var. humilis 1065 
var. minima 1065 

involucrata 1065 
multicaulis 1065 
sparsiflora 1065 

var. brevifolia 1065 
Evening Primrose 681 

Family 665 
Evening Snow 801 
Everlasting 1069 

California 1067 
Pearly 1069 
Pink 1068 
Tribe 1061 
White 1068 

Faculty Onions 343 
Fagaceae 271 
Fagonia 603 

californica 604 
var. barclayana 604 

Fairy Bells 248 
Fairy Fans 674 
Fairy Lantern 237, 249 
Fallugia 497 

paradoxa 497 
Farewell to Spring 677 
Fat-hen 324 
Fat Solomon 249 
Fennel, Sweet 717 
Fern, Alpine 29 

Beech 29 
Bird ’s-foot 33 
Black 33 
Bladder 38 
Bristle 36 
Chain 34 
Clover 39 
Coffee 33 
Cooper 31 
Cotton 27 
Deer 34 
Duckweed 39 
Family 26 
Five-finger 29 
Gold 26 
Holly 35 
Lace 31 
Lady 35 
Licorice 28 
Lip 30 

GENERAL INDEX 

Male 37 
Parry Cloak 27 
Pigmy 27 
Poison 33 
Shasta 37 
Sheep 33 
Shield 37 
Sierra Water 37 
Swamp 35 
Sword 36 
Tea 33 
Wood, California 37 

Common 38 
Southern 37 

Fescue 81 
California 83 
Meadow 84 
Eat ’s-tail 82 
Eed 82 
Tribe 77 

Festuca 81 
arida 82 
bracliyphylla 83 
bromoides 82 
californica 83 

var. parishii 84 
confinis 84 
confusa 82 
eastwoodae 82 
elatior 84 
elmeri 84 

var. luxurians 84 
eriolepis 82 
grayi 82 
howellii 83 
idalioensis 83 
megalura 82 
microstachys 82 
myuros 82 
occidentals 83 
octoflora 82 

var. liirtella 82 
pacifica 82 
reflexa 82 
rubra 82 
subulata 84 
subuliflora 84 
supina 83 
viridula 83 

Fiddle-Neck 822 
Fiesta Flower 812 
Fig 

Hottentot 343 
Indian 657 
Sea 343 

Figwort 906 
Family 895 

Filago 1061 
arizonica 1062 
californica 1062 
depressa 1062 
gallica 1062 
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Filaree 592 
Eed-stem 592 
White-stem 591 

Fimbristylis 149 
capillaris 149 
thermalis 150 
vahlii 150 

Fir 52 
Douglas 52 
Lowland 53 
Eed 52, 53 
Santa Lucia 54 
Shasta 54 
Silver 53 
White 53 
Yellow 52 

Fire-Cracker Plant 229 
Fire-weed 668, 844,1147 

Australian 1147 
New Zealand 1147 
Trumpet 999 

Five Finger 483 
Five-Spot 812 
Flag 253 

Western Blue 253 
Flannel Bush 636 
Flat-top 313 
Flax 586 

Blue 586 
False 442 
Family 586 
Toad 901 

Fleabane 1050 
Salt-marsh 1072 

Flix-weed 421 
Floerkea 593 

alba 593 
douglasii 592 
proserpinacoides 593 
rosea 593 

Foeniculum 716 
vulgare 717 

Fog-weed 326 
Footsteps-of-Spring 698 
Forestiera 760 

neo-mexicana 760 
Forgetmenot 842 
Fouquieria 641 

splendens 641 
Fouquieriaceae 640 
Four-o ’clock Family 335 
Foxglove 934 
Foxtail, Farmer’s 106 

Green 141 
Meadow 118 
Yellow 141 

Fragaria 482 
californica 483 

var. crinita 483 
var. franciscana 483 

chilensis 482 
sibbaldifolia 483 
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virginiana var. platy- 
petala 482 

var. sibbaldifolia 
483 

Frankenia 639 
Family 639 
grandifolia 640 

var. campestris 640 
palmeri 640 

Frankeniaceae 639 
Franseria 1107 

acanthicarpa 1107 
bipinnatifida 1107 
chamissonis 1107 
chenopodiifolia 1108 
dumosa 1108 
eriocentra 1108 
ilicifolia 1108 

Frasera 765 
albieaulis 766 
albomarginata 767 
neglecta 766 
nitida 766 
parryi 767 
speciosa 767 
tubulosa 767 

Fraxinus 759 
anomala 759 
dipetala 759 
oregona 759 
velutina 759 

var. coriacea 759 
Fremontia 636 

californica 636 
var. mexicana 637 

Fremontodendron 
mexicanum 637 

French Weed 437 
Fringe-cups 461 
Fringe-pod 447 
Fritillaria 240 

agrestis 242 
atropurpurea 243 
biflora 242 

var. ineziana 242 
var. inflexa 242 

brandegei 241 
lanceolata 243 

var. floribunda 243 
var. gracilis 243 
var. tristulis 243 

liliacea 241 
parviflora 242 
pinetorum 243 
pluriflora 241 
pudica 241 
purdyi 242 
recurva 242 

var. coccinea 243 
viridia 242 

Fritillary 
Pink 241 

Scarlet 242 
White 241 
Yellow 241 

Frog’s-Bit Family 72 
Frying-pans 403 
Fumaria 406 

officinalis 406 
Fumariaceae 404 
Fumitory 406 

Family 404 
Furze 533 
Galingale 145 

Black 158 
Galinsoga 1073 

parviflora 1073 
Galium 957 

ambiguum 960 
andrewsii 960 
angustifolium 962 

var. subglabrum 962 
aparine 959 
asperrimum 959 
bifolium 959 
bolanderi 961 
boreale 962 
brandegei 960 
californicum 960 

var. miguelense 961 
catalinense 961 
Corn 958 
grande 961 
liallii 962 
mathewsii 962 

var. scabridum 963 
multiflorum 962 

var. hirsutum 962 
nuttallii 961 
parisiense 958 

var. anglicum 958 
parvifolium 963 
pubens 961 

var. grande 961 
siccatum 962 

var. anotinum 962 
sparsiflorum 961 
stellatum 962 
tricorne 958 
trifidum 960 
triflorum 959 
Wall 958 

Galleta 129 
Gamble Weed 698 
Garrya 731 

buxifolia 732 
elliptica 731 
flavescens 732 

var. buxifolia 732 
var. venosa 732 

fremontii 732 
pallida 732 
veatchii 732 

Garryaceae 731 

Gastridium 119 
lendigerum 120 
ventricosum 120 

Gaultheria 743 
humifusa 744 
myrsinites 744 
shallon 743 

Gaura 689 
coccinea 689 
heterandra 690 
parviflora 689 

Gayophytum 687 
caesium 689 
diffusum 688 
eriospermum 689 
lielleri var. erosula- 

tum 689 
humile 689 
lasiospermum 689 

var. eriospermum 
689 

pumilum 689 
ramosissimum 688 

var. obtusum 688 
var. pygmaeum 689 

Gentian 763 
Family 761 

Gentiana 763 
affinis 765 
amarella var. acuta 763 
calycosa 764 
fremontii 764 
holopetala 763 
humilis 764 
newberryi 764 
oregana 765 
sceptrum 765 
serrata var. holopetala 

763 
setigera 764 
simplex 763 
viridula 764 

Gentianaceae 761 
Geraea 1082 

canescens 1082 
viscida 1083 

Geraniaceae 589 
Geranium 589 

caespitosum 590 
Carolina 589 
carolinianum 589 

var. longipes 589 
Common 589 
dissectum 589 
Family 589 
incisum 590 
molle 590 
pilosum 589 

var. retrorsum 589 
retrorsum 589 
richardsonii 590 
sibiricum 589 
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Germander 861 

Geum 496 
macrophyllum 497 
strictum 497 
triflorum 497 

Gilia 793 
abrotanifolia 795 
achillaefolia 795 
aggregata 794 

var. bridgesii 794 
arenaria 798 
aristella 784 
bolanderi 804 
brauntonii 793 
californica 807 
campanulata 799 

var. breviuscula 799 
capillaris 799 
capitata 795 

var. achillaefolia 
795 

var. regina 794 
carnifolia 798 
cliamissonis 795 
congesta 794 
cotulaefolia 789 
davyi798 
demissa 801 
densifolia 792 

var. sanctorum 792 
depressa 796 
dianthoides 801 
Family 781 
filifolia 792 
filiformis 799 
filipes 803 
floccosa 793 
floribunda 808 
gilioides 797 

var. glutinosa 797 
var. greeneana 797 

glandulifera 795 
gracilis 787 
Granite 806 
grinnellii 798 
hallii 807 
hookeri 807 
intertexta 788 
jonesii 802 
larsenii 785 
latiflora 798 

var. cana 798 
var. caruifolia 798 

latifolia 799 
leptalea 798 
leptomeria 798 
liniflora 803 
lutescens 792 
micrantha 805 
micromeria 799 
millefoliata 796 

multicaulis 796 
var. millefoliata 796 
var. nevinii 796 

nevinii 796 
nuttallii 808 
ochroleuca 797 
orcuttii 804 
peduncularis 796 
pharnaceoides 804 
polycladon 796 
prostrata 789 
pungens 807 

var. hookeri 807 
pusilla 803 
rattani 804 
sapphirina 793 
Scarlet 794 
setosissima var. 

punctata 809 
sparsiflora 792 
tenella 805 
tenuitlora 797 

var. cana 798 
var. davyi 798 
var. purpusii 798 

tenuiloba 807 
traskiae 796 
tricolor 795 
tularensis 804, 806 
virgata 793 

var. floribunda 793 
viscidula 792 

Gill-over-the-Ground 866 

Ginger, Wild 285 

Giraffe Head 878 

Githopsis 974 
diffusa 974 
specularioides 974 

var. glabra 974 

Glasswort 331 

Glaux 756 
maritima 756 

Glinus 341 
lotoides 341 

Glossopetalon 610 
nevadense 610 
spinescens 610 

Glyceria 84 
borealis 85 
elata 85 
erecta 85 
fluitans 85 
leptostachya 85 
pauciflora 85 
plicata 85 

Glycyrrhiza 561 
lepidota 561 

Glyptopleura 1007 
marginata 1008 

var. setulosa 1008 
setulosa 1008 

Gnaphalium 1066 
beneolens 1068 
bicolor 1068 
chilense 1068 

var. confertifolium 
1069 

decurrens var. cali- 
fornicum 1067 

leucocephalum 1068 
microcephalum 1068 
palustre 1067 

var. nanum 1067 
purpureum 1067 
ramosissimum 1068 

Gnetaceae 60 
Gnetum Family 60 
Goat-nut 607 
Goat’s Beard 480 
Godetia 674 

amoena 676 
var. albicaulis 677 
var. concolor 677 
var. huntiana 677 
var. lindleyi 677 
var. pygmaea 677 

arcuata 675 
arnottii 679 
biloba 675 
blasdalei 677 
bottae 676 

var. cylindrica 676 
var. usitata 676 

deflexa 676 
dudleyana 675 

var. brandegeae 675 
epilobioides 678 
goddardii 678 

var. capitata 678 
var. miguelita 678 

grandiflora 679 
hansenii 676 
Kellogg 675 
parviflora 677 
purpurea 679 

var. elmeri 679 
var. lacunarum 679 
var. procera 679 

quadrivulnera 678 
var. apiculata 678 
var. davyi 678 
var. flagellata 678 
var. hallii 678 
var. rubrissima 678 
var. setchelliana 678 
var. vacensis 678 

sparsifolia 679 
viminea 677 

var. congdonii 677 
var. incerta 677 
var. margaritae 677 

Golden Eggs 683 
Golden Fleece 1025 
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Golden Lantern 237 
Golden Lily Bell 237 
Golden Rod 1033 

Coast 1034 
Common 1034 
Western 1033 

Golden-top 96 
Gold Fields 1111,1113 
Gold Thread 373 
Gold-wire 638 
Gomphocarpus cordi- 

folius 774 
purpurascens 771 
tomentosus 774 

Gonolobus 771 
californicus 771 

Goodyeara menziesii 259 
Gooseberry 467 

Canon 473 
Hillside 473 
Straggly 470 
Swamp 470 
Victor’s 474 

Goosefoot 320 
Nettle-leaf 321 
Red 322 
White 321 

Goose-tongue 956 
Gorse 533 
Gourd Family 660 
Grama, Black 133 

Blue 133 
Hairy 133 
Needle 133 
Side-oat 133 
Six-weeks 133 
Tall 133 
Tribe 130 

Gramineae 72 
Grape 625 

California Wild 625 
Desert 625 
Mountain 394 
Oregon 395 

Grape-fern, California 26 
Grass, Alkali Meadow 87 

Aparejo 121 
Beach 115 
Bear 211 
Beard 119, 143 
Beavertail 238 
Bent 115 
Bermuda 130 
Blue 87 

Canada 90 
Fowl 90 
Kentucky 90 
Little 91 
Malpais 91 
Nevada 92 
Rough 91 

Blue-eyed 254 

Brome 77 
California 80 

Bunch 
Blue 83 
Sand 124 
Mountain 83 

Canary 136 
Gnawed 135 
Reed 135 
Tribe 134 

Crab 136 
Deer 120 
Devil 130 
Ditch 66 
Dogtown 128 
Eel 67 

Green 391 
Elk 177,210 
Family 72 
Feather 130 
Golden-eyed 255 
Goose 130, 959 
Grama 132 
Hare Vtail 120 
Holy 134 
Johnson 144 
Joint 137 
Love 93 
Manna 85 
Mesquite 122 
Mutton 91 
Needle 127 
Nit 120 
Nut 146 
Oat 112 

Tall 111 
Old-witch 138 
Onion 97 

Showy 97 
Orchard 95 
Panic 137 
of Parnassus 464 
Pigeon 141 
Pin 592 
Pine 114 
Porcupine 124 
Quack 100 
Quaking 92 
Reed 113 

Purple 114 
Rescue 79 
Ribbon 135 
Ripgut 78 
Rye 107 

Australian 107 
English 107 
Giant 103 
Italian 107 
Perennial 107 
Western 103 
Winnera 107 

Salt 94 

Saw 158 
Sea Lyme 102 
Six-weeks 128 
Sleepy 126 
Slough 131 
Snake 93 
Spear 124 
Squaw 211 
Stink 93 
Sugar 200 
Tickle 117 
Tufted Hair 111 
Wheat 100 

Bunch 101 
Northern 100 
Slender 101 

Vanilla, California 134 
Velvet 112 
Vernal, Sweet 134 
Water 140 
Whitlow 443 
Windmill 132 
Wire 147, 289 
Yard 289 

Grass Nut 224 
Grass Poly 664 
Grass-wrack 66 
Gratiola 931 

ebracteata 931 
virginiana 931 

Grayia 329 
spinosa 329 

Greasewood 504 
Black 332 

Greenbrier 252 
Greeneocharis 846 

circumscissa 846 
var. dichotoma 846 

Grindelia 1020 
camporum 1021 
cuneifolia 1021 

var. paludosa 1021 
latifolia 1020 
Marsh 1021 
nana 1021 
patens 1020 
Red-stem 1020 
robusta 1020 

var. davyi 1020 
var. latifolia 1020 
var. maritima 1020 
var. patens 1020 
var. platyphylla 1020 

rubricaulis 1020 
var. interioris 1021 
var. maritima 1020 

venulosa 1021 
Grossularia 

klamathensis 472 
leptosma 474 
senilis 473 

Ground-cherry 893 



Groundsel 1147 
Common 1155 
Tribe 1144 

Gum Plant 1020 
Gum-weed 1098 
Gutierrezia 1019 

bracteata 1019 
californica 1019 

var. bracteata 1019 
lucida 1019 
sarothrae 1019 

Gymnogramme 26 
triangularis 26 

var. viscosa 27 
Gymnolomia hispida var. 

ciliata 1075 
nevadensis 1075 

Gymnosteris 809 
minuscula 809 
nudicaule var. 

parvula 809 

Habenaria 256 
elegans 257 

var. elata 257 
leucostachys 257 

var. virida 258 
maritima 257 
micliaeli 257 
saccata 258 
sparsiflora 258 
unalaschensis 257 

Hackberry 282 
Western 282 

Halorageae 690 

Haplopappus 1026 
apargioides 1028 
carthamoides 1027 

var. cusickii 1027 
eximius 1027 
gossypinus 1028 
gracilis 1026 
hirtus 1027 
junceus 1026 
lanceolatus 1027 
longifolius 1027 
racemosus 1027 

var. glomerellus 1027 
var. stenocephalus 

1027 
var. virgatus 1027 

stenophyllus 1028 

Hard Tack 502 

Harebell, California 972 

Harpaecarpus exiguus 
1098 

Harpagonella 857 
palmeri 857 

Hasseanthus 450 
variegatus 450 

var. blochmanae 450 
Haw, Western Black 509 

GENERAL INDEX 

Hawkweed 1008 
Gray 1011 
Rough 1012 
Smooth 1012 

Hazardia 1029 
cana 1029 
obtusa 1030 
squarrosa 1029 

var. obtusa 1030 
whitneyi 1030 

Hazel 270 
California 270 
Family 270 

Heart’s Ease, Western 
646 

Heath Family 735 
Heather, Red 742 

Mock 1024 
Helenium 1131 

bigelovii 1132 
var. festivum 1132 

bolanderi 1132 
hoopesii 1132 
puberulum 1132 

Helianthella 1080 
californica 1081 

var. nevadensis 1081 
cannonae 1081 
castanea 1081 

var. cannonae 1081 
nevadensis 1081 

Helianthemum 641 
greenei 642 
scoparium 641 

var. vulgare 641 

Helianthus 1075 
annuus 1076 
bolanderi 1076 
californicus 1076 

var. mariposanus 
1077 

var. parishii 1077 
cusickii 1076 
exilis 1076 
gracilentus 1077 
niveus1076 
parishii 1077 
petiolaris 1076 
scaberrimus 1076 
tephrodes1076 

Heliotrope 837 

Heliotropium 837 
curassavicum 837 

Hellebore, False 213 

Hemicarpha 157 
micrantha 157 

var. aristulata 157 
occidentalis 157 

Hemitomes congestum 
740 

pumilum 740 

1207 

Hemizonella 1102 
durandi1102 
minima 1102 
parvula 1102 

Hemizonia 1088 
angustifolia 1091 

var. barclayi 1091 
anomala 1098 
bicolor 1094 
ciliosa 1094 
citriodora 1098 
Clementina 1091 
elevelandii 1089 
congdonii 1088 
congesta 1089 

var. calyculata 1089 
var. lutescens 1089 
var. luzulaefolia 

1089 
var. tracyi 1089 

eorymbosa 1091 
var. angustifolia 

1091 
var. barclayi 1091 

douglasii 1093 
fasciculata 1090 
fitchii 1088 
floribunda 1091 
heermannii 1090 
kelloggii 1090 
lobbii 1091 
luzulaefolia 1089 

var. lutescens 1089 
minthornii 1092 
mollis 1095 
multiglandulosa 1095 

var. cephalotes 1095 
var. sparsa 1095 

oppositifolia 1095 
paniculata 1091 
parryi1087 
pauciflora 1093 
plumosa var. sub- 

plumosa 1095 
pungens1087 

var. congdonii 1088 
scabrella 1093 
tenella 1093 
truncata 1093 
virgata 1090 

var. heermannii 
1090 

villosa 1093 
var. hispida 1094 
var. spicata 1094 

wheeleri 1092 
wrightii 1090 

var. kelloggii 1090 
Hemlock 49 

Coast 50 
Mountain 50 
Poison 706 
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Water 710 
California 710 
Western 710 

Hemp 
Colorado River 580 
Indian 768, 769 
Mountain 769 
Sisal 252 

Henbit 878 
Ileracleum 717 

lanatum 717 
Herb-of-the-Cross 858 
Hermidium 336 

alipes 337 
Herniaria 362 

cinerea 362 
Ilerpestis 

rotundifolia 930 
Hesperocallis 214 

undulata 214 
Ilesperochiron 835 

californicus 835 
pumilus 835 

Hesperocnide 281 
tenella 281 

Heteranthera 195 
dubia 195 

Heterocodon 973 
raritlorum 974 

Heteromeles arbutifolia 
508 

Heterotheca 1037 
grandiflora 1038 

Henchera 462 
cylindrica 463 

var. glabella 463 
elegans 463 
glabella 463 
micrantha 463 
novomexicana 463 
parisliii 463 
pilosissima 463 
pringlei 464 
rubescens 463 

var. elegans 463 
var. parisliii 463 
var. pringlei 463 

Hibiscus 626 
californicus 626 
denudatus 626 

Hieracium 1008 
albiflorum 1008 
argutum 1009 

var. parisliii 1009 
bolanderi 1010 
breweri 1009 
cynoglossoides 1010 

var. nudicaule 1010 
gracile var. detonsum 

1009 
greenei 1009 

horridum 1009 
parisliii 1009 

Hierochloe 134 
Ililaria 129 

jamesii 129 
rigida 129 

Hippuris 690 
vulgaris 690 

Hoffmanseggia 516 
densiflora 516 
micropliylla 516 

Hofmeisteria 1018 
pluriseta 1018 

Hog-fennel 719 
Holacantlia 606 

emoryi 606 
Holcus 112, 144 

lialepensis 144 
sorghum var. sudan- 

ensis 144 
Hollisteria 294 

lanata 294 
Holly, Desert 327 

Siiver 327 
Holoearpha 1088 

macradenia 1088 
Holodiscus 479 

discolor 479 
var. dumosus 479 
var. glabrescens 479 

Holozonia 1103 
filipes 1104 

Honeysuckle 967 
California 969 
Chaparral 969 
Family 964 

Hop Tree 605 

Hordeum 105 
boreale 107 
depressum 106 
gussoneanum 106 
jubatum 106 
murinum 106 
nodosum 106 
pusillum 106 

Ilorehound 865 
Common 865 
Water 884 

Horkelia 
argyrocoma 492 
bernardina 495 
bolanderi 495 

var. marinensis 496 
var. parryi 495 

californica var. 
sericea 496 

cliandleri 493 
cuneata 495 
fusca 495 
liispidula 493 
scandularis 492 
sericoleuca 491 

tilingii 496 
tridentata 496 
truncata 496 
wilderae 494 

Horkeliella congclonis 
491 

Ilornwort 371 
Family 371 

Ilorsfordia 636 
newberryi 636 

Horsetail 40 
Common 41 
Family 39 
Great 41 
Marsh 41 

Horseweed 1053 

Hosackia argophylla 554 
var. decora 554 
var. fremontii 554 

argyraea 551 
balsamifera 549 
bicolor 549 
brachycarpa 552 
crassifolia 548 
euprea 550 
cytisoides 555 
decumbens 553 

var. nevadensis 553 
denticulata 552 
elata var. glabra 553 
gracilis 549 
grandiflora 550 

var. anthylloides 550 
haydoni555 
heermannii 553 
incana 548 
juncea 555 
lathyroides 550 
macrantha 550 
macrophylla 549 
maritima 551 
micrantha 556 
nudiflora 551 
oblongifolia 550 
ornithopus 554 
parviflora 552 
pilosa 553 
procumbens 554 
prostrata 555 
purshiana 553 
rigida 551 
rosea 549 
rubella 551 
scoparia 555 
sericea 554 
stipularis 549 
stolonifera 548 
strigosa 551 
subpinnata 552 
tomentosa 553 
torreyi 550 
veatchii 555 
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venusta 554 
wrangeliana 552 

Hound’s Tongue, West¬ 
ern 838 

Howellia 979 
limosa 979 

Huckleberry, California 
751 

Thin-leaf 752 
Hugelia 792 

brauntonii 793 
densifolia 792 

var. sanctorum 792 
eremica 793 
filifolia 792 

var. sparsiflora 792 
lutea 792 
virgata 792 

var. dasyantha 793 
var. floccosa 793 
var. pygmaea 793 
var. sapphirina 793 

Hulsea 1129 
algida 1130 
brevifolia 1130 
ealifornica 1131 
heterochroma 1130 
nana 1130 

var. callicarpha 
1130 

var. larsenii 1130 
vestita 1131 

var. pygmaea 1131 
Hunger-weed 390 
Hydrocharitaceae 72 
Hydrocotyle 705 

prolifera 705 
ranunculoides 705 
umbellata 705 
verticillata 705 

var. cuneata 705 
Hydrophyllaceae 809 
Hydrophyllum 810 

capitatum 810 
f endleri var. albifrons 

811 
occidentale 810 
tenuipes var. viride 

811 
Hymenoclea 1108 

mongyra 1109 
salsola 1109 

Hymenopappus 1128 
filifolius 1128 

var. lugens 1128 
lugens 1128 
wrightii var. viscidu- 

lus 1128 
Hymenoxys 1128 

biennis 1129 
canescens var. neva- 

densis 1129 

chrysanthemoides var. 
excurrens 1129 

cooperi 1129 
lemmonii 1129 

Hypericaceae 637 
Hypericum 637 

anagalloides 637 
concinnum 638 
formosum var. 

scouleri 638 
mutilum 637 
perforatum 638 

Hypochoeris 996 
glabra 996 
radicata 996 

Hypopitys 738 
fimbriata 738 
lanuginosa 738 

Hyptis 879 
emoryi 879 

Hystrix 105 
ealifornica 105 

Ilysanthes 931 
dubia 931 
gratioiloides 931 

Imperata 142 
hookeri 143 

Incienso 1082 
Indian Bells 238 
Indian Biscuit 725 
Indian Paint-brush 936 
Indian Pipe 738 
Indian Pipe Weed 307 
Indian Warrior 948 
Indigo, False 556 
Inside-out Flower 396 
Iodine Bush 330 
Ionopsidium acaule 437 
Ipomoea 779 

hirsutula 779 
Iridaceae 253 
Iris 253 

Coast 253 
douglasiana 253 

var. altissima 254 
Family 253 
Ground 254 
hartwegii 254 
longipetala 253 
macrosiphon 254 

var. purdyi 254 
missouriensis 253 
Mountain 253 
Sierra 254 

Ironwood 503 
Catalina 478 
Desert 580 

Isatis 422 
tinctoria 422 

Islay 506 
Isocoma 1029 

arguta 1029 
sedoides 1029 

veneta var. acradenia 
1029 

var. arguta 1029 
var. decumbens 1029 
var. sedoides 1029 
var. vernonioides 

1029 
vernonioides 1029 

Isoetaceae 43 
Isoetes 43 

bolanderi 43 
var. sonnei 43 

echinospora var. 
braunii 43 

howellii 44 
lacustris var. pauper- 

cula 43 
melanopoda var. 

pallida 44 
nuttallii 44 
occidentalis 43 
orcuttii 44 
pygmaea 43 

Isomeris 407 
arborea 407 

var. globosa 407 
Isopyrum 373 

occidentale 373 
stipitatum 373 

Ithuriel’s Spear 225 
Iva 1104 

axillaris 1105 
var. pubescens 1105 

hayesiana 1105 
Ivesia 

chaetophora 492 
gordonii 

var. lycopodioides 
492 

var. pygmaea 492 
megalopetala 492 
muirii 493 
shockleyi 492 

Ivy, Ground 866 
German 1155 

Jacob ’a Ladder 782 
Jajoba 607 
Jamesia 466 

americana var. cali- 
fornica 466 

Jaumea 1131 
carnosa 1131 

Jepsonia 457 
heterandra 457 
parryi 457 

var. heterandra 457 
Jewel Flower 419 
Jim Brush 621 
Johnny-nip 943 
Johnny-tuck 941 
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Joshua Tree 246 
Judas Tree 511 
Juglandaceae 279 
Juglans 279 

californica 279 
hindsii 279 

Juncaceae 196 
Juncaginaceae 68 
Juncus196 

acutus var. sphaero- 
carpus197 

balticus 198 
var. eremicus 198 
var. montanus 198 

bolanderi 204 
var. riparius 204 

bufouius 200 
var. halophilus 201 

canaliculatus 203 
chlorocephalus 205 
cooperi 198 
drummondii 200 
dubius 205 
effusus 199 

var. brunneus 200 
var. exiguus 200 
var. gracilis 200 

ensifolius 206 
falcatus 202 
latifolius 203 
lescurii 198 
longistylis 203 
mertensianus 203 
mexicanus 199 
nevadensis 204 
obtusatus 202 
oxymeris 206 
parryi 200 
patens 199 
pliaeocephalus 206 

var. paniculatus 207 
rugulosus 205 
sphaerocarpus 201 
supiniformis 203 
tenuis 202 

var. congestus 202 
textilis 199 
torreyi 204 
triformis 201 

var. brachystilus 
201 

var. stylosus 201 
var. uniflorus 201 

xiphioides 206 
var. auratus 206 

June Berry 509 

Juniper 58 
California 59 
Desert 59 
Dwarf 59 
Sierra 59 

Juniperus 58 
californica 59 

var. utahensis 59 
communis var. 

montana 59 
occidentalis 59 
utahensis 59 

Jussiaea 666 
californica 666 
subacaulis 683 

Kalmia 742 
polifolia 742 

var. microphylla 742 
Kelloggia 963 

galioides 963 
Kentrophyta 561 

montana 562 
Kisses 345 
Klamath Weed 638 
Knapweed, Russian 1169 
Knawel 363 
Knotgrass, German 363 
Knotweed 287 

Common 288 
Kochia 330 

americana 330 
var. californica 330 

Koeberlin Family 609 
Koeberliniaceae 609 
Koeleria 108 

cristata 108 
var. longifolia 108 

phleoides 108 
Koellia californica 878 
Kotolo 773 
Krameria 511 

caneseens 512 
grayi512 
parvifolia 512 

Krynitzkia 
barbigera var.inops849 
dichotoma 846 

Kumlienia 391 
hystricula 391 

Labiatae 860 
Lace-pod 447 
Lactuca 999 

canadensis 999 
ludoviciana 999 
pulchella 1000 
scariola 999 

var. integrata 999 
Lady-bloom 618 

Lady’s Mantle 501 
Lady’s Slipper 255 
Lady’s Thumb 289 
Lagophylla 1102 

congesta 1103 
dichotoma 1103 
glandulosa 1103 
ramosissima 1103 

var. congesta 1103 

Lagurus120 
ovatus120 

Lamarckia 96 
aurea 96 

Lamb’s Quarters 321 
Lamium 878 

amplexicaule 879 
Langloisia 808 

mathewsii 809 
punctata 808 
schottii 809 
setosissima 808 

Laphamia 1121 
megacephala 1121 

Lappula 839 
bella 840 
californica 840 
floribunda 840 

var. geisiana 840 
nervosa 840 
occidentalis 839 
texana 839 
velutina 840 

Lapsana 989 
communis 989 

Larkspur 375 
Coast 378 
Hansen 378 
Red 376 
Royal 378 
Scarlet 376 
Western 378 

Larrea 604 
tridentata var. 

glutinosa 604 
Lastarriaea 294 

chilensis 295 
Lastlienia 1111 

glaberrima 1111 
glabrata 1111 

var. californica 1111 
var. coulteri 1111 

hirsutula 1112 
Lathyrus 582 

alfeldii 584 
californicus 585 
graminifolius 584 
jepsonii 585 
laetiflorus 584 
littoralis 583, 1170 
maritimus 584 
nevadensis 583 
nuttallii 584 
polyphyllus 585 

var. insecundus 585 
rigidus 584 
splendens 584 
strictus 584 

var. alfeldii 584 
var. barbarae 584 
var. thacherae 584 

sulphureus 584 



torreyi 583 
vestitus 584 
violaceus 584 

var. barbarae 584 
watsonii 585 

Lauraceae 396 
Laurel 

Alpine 742 
American 742 
California 396 
Family 396 
Pale 742 
Sticky 619 

Laurel-sumac 608 
Laurentia 977 

carnosula 977 
Lavatera 626 

assurgentiflora 627 
Lavauxia primiveris 682 

triloba 682 
Layia 1099 

Beach 1101 
calliglossa 1099 

var. oligoehaeta 
1100 

carnosa 1101 
chrysanthemoid.es 1099 
douglasii 1101 
elegans 1101 
fremontii 1100 
gaillardioides 1102 

var. nemorosa 1102 
glandulosa 1101 

var. heterotricha 
1101 

var. hispida 1101 
graveolens 1101 
hieracioides 1102 
hispida 1101 
jonesii 1100 
nutans 1100 
pentachaeta 1101 
platyglossa 1100 

var. breviseta 1101 
Leather-leaf 29 
Leather Boot 560 
Leatherwood 663 

Western 663 
Ledum 740 

glandulosum 740 
Leguminosae 510 
Lemmonia 831 

californica 831 
Lemna 194 

cyclostasa 195 
gibba 194 
minima 195 
minor 194 
trisulca 195 

Lemnaceae 194 
Lemonade-berry 608 
Lennoaceae 734 
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Lennoa Family 734 
Lentibulariaceae 950 
Lepidium 437 

alyssoides 439 
bipinnatifidum 439 
campestre 438 
dictyotum 440 

var. acutidens 441 
draba 438 

var. auriculatum 438 
flavum 439 
fremontii 438 
jaredi438 
lasiocarpum 440 
latipes 440 
montanum 438 
nitidum 440 
oxycarpum 440 

var. acutidens 441 
perfoliatum 438 
robinsonii 439 
virginicum 439 

var. calif ornicum 439 
var. pubescens 439 

Lepidospartum 1158 
squamatum 1158 

var. obtectum 1159 
Leptaxis menziesii 464 
Leptochloa 130 

fascicularis 130 
filiformis 130 
imbricata 130 
uninervia 130 

Leptodactylon 806 
californicum 807 
nuttallii 807 

var. floribundum 808 
pungens 806 

var. hallii 807 
var. hookeri 807 
var. tenuilobum 807 

Leptosiplion densiflorus 
804 

Leptosyne bigelovii 1085 
calliopsidea 1085 
douglasii 1084 
gigantea 1084 
maritima 1084 
stillmanii 1084 

Leptotaenia 717 
anomala 718 
californica 718 
dissecta 718 

var. multifida 718 
humilis 718 

var. denticulata 718 

Lepturus107 
cylindricus 107 

Lesquerella 435 
kingii 435 
occidentalis 435 
palmeri 435 
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Lessingia 1040 
albiflora 1041 
fastigiata 1040 
germanorum 1041 
glandulifera 1041 

var. albiflora 1041 
var. pectinata 1041 

hololeuca 1040 
lemmoni 1041 
leptoclada 1040 

var. hololeuca 1040 
var. microcephala 

1041 
nana 1041 
nemoclada 1041 
parryi 1041 
parvula 1041 
pectinata 1041 
ramulosa 1041 

var. adenophora 
1041 

var. microcephala 
1041 

var. tenuis 1041 
tenuis 1041 

var. jaredii 1041 
virgata 1040 

Lettuce 999 
Bluff 452 
Chalk 452 
Hare’s 1000 
Indian 345 
Miner’s 347 
Prickly 999 
Bock 453 
Squaw 810 

Leucelene 1050 
ericoides 1050 

Leucocrinum 213 
montanum 213 

Leucothoe 743 
davisiae 743 

Lewisia 350 
brachycalyx 352 
cotyledon 351 
kelloggii 351 
leana 351 
nevadensis 350 
oppositifolia 351 
pygmaea 350 
rediviva 352 

var. yosemitana 352 
triphylla 350 
yosemitana 352 

Libocedrus 56 
decurrens 56 

Licorice 561 
Ligusticum 712 

apiodorum 713 
grayi713 

Lilac, California 619 
Lilac Sunbonnet 808 
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Lilaea 69 
subulata 69 

Lilaeopsis 713 
lineata var. occiden- 

talis 714 

Liliaceae 208 

Lilium 244 
bolanderi 245 
columbianum 245 
humboldtii 245 

var. bloomerianum 
245 

var. ocellatum 245 
kelloggii 245 
maritimum 245 
occidentale 245 
pardalinum 246 
parryi 246 
parvum 245 
rubescens 245 
washingtonianum 244 

Lily 244 

Adobe 241 
Bear 211 
Black 242 
Chamise 245 
Chaparral 245 
Checker 243 
Chocolate 242 
Coast 245 
Corn 213 
Desert 214 
Eureka 245 
Family 208 
Fawn 240 
Fire 210 
Humboldt’s 245 
Lemon 246 
Leopard 246 
Mariposa 230 
Oregon 245 
Pine 211 
Pond 371 

Indian 371 
Redwood 245 
Riceroot 243 
Rock 251 
Sand 213 
Sego 234 
Snake 229 
Tiger 246 

Small 245 
Toad 347 
Washington 244 
Water 371 
White Globe 237 

Limnanthaceae 592 

Limnanthes 592 
alba 593 
douglasii 592 
rosea 592 

Limonium 758 
californicum 758 
commune var. cali¬ 

fornicum 758 
Limosella 930 

aquatica 930 
var. tenuifolia 930 

Linaceae 586 
Linanthus 799 

acicularis 805 
ambiguus 804 
androsaceus 805 

var. croceus 805 
aureus 802 

var. decorus 803 
bicolor 805 
bigelovii 802 

var. jonesii 802 
bolanderi 804 
breviculus 806 

var. nudatus 806 
ciliatus 805 

var. neglectus 806 
concinnus 801 
croceus 805 
dactylophyllum 801 
demissus 801 
densiflorus 804 
dianthiflorus 801 
dichotomus 801 
filipes 803 
grandiflorus 804 
harknessii 803 
lemmonii 802 
liniflorus 803 

var. vallicola 803 
maculatus 800 
mariposanus 804 
montanus 806 
neglectus 806 
nudatus 806 
oblanceolatus 806 
orcuttii 804 
pacificus 804 
parryae 801 
parviflorus 805 

var. luteolus 805 
var. rosaceus 805 

pharnaceoides 803 
serrulatus 804 

Linaria 901 
canadensis 901 
vulgaris 1170 

Linnaea 966 
borealis var. ameri- 

cana 966 
Linosyris ceruminosus 

1032 
teretifolia 1024 

Linum 586 
adenophyllum 586 
breweri 587 

californicum 587 
var. congestum 587 

clevelandii 586 
congestum 587 
digynum 586 
drymarioides 586 
lewisii 586 
micranthum 587 
spergulinum 587 

Lippia 859 
lanceolata 860 
nodiflora 859 

Listera 259 
caurina 260 
convallarioides 259 
cordata 260 

Lithocarpus 277 
densiflora 278 

var. echinoides 278 
Lithophragma 460 

affinis 460 
cymbalaria 460 
heterophylla 460 

var. bolanderi 460 
var. scabrella 460 

parviflora 461 
tenella 461 

Lithospermum 842 
californicum 843 
ruderale var. califor¬ 

nicum 843 
Live-for-ever 452 
Liver-berry 248 
Lizard-tail 1116 

Family 286 
Loasaceae 648 
Loasa Family 648 
Lobelia 976 

Family 974 
splendens 976 

Lobeliaceae 974 
Loco 

Kern 569 
Sheep 567 
Spotted 568 

Loco-weed 562 
Locust, Mock 556 
Loeflingia 361 

pusilla 362 
squarrosa 362 

Lolium 107 
multiflorum 107 
perenne 107 

var. tenue 107 
subulatum 107 
temulentum 107 

var. arvense 107 
Lomaria 34 

spicant 34 
Lomatium 719 

alatum 724 
var. purpureum 724 



ambiguum var. lepto- 
carpum 725 

austinae 724 
caruifolium 720 

var. denticulatum 
721 

var. solanense 721 
ciliolatum 723 
congdonii 724 
dasycarpum 722 

var. decorum 722 
var. medium 722 

giganteum 725 
lucidum 720 

var. repostum 720 
macrocarpum 721 

var. douglasii 722 
var. ellipticum 722 

marginatum 724 
mohavense723 
nevadense 723 

var. holopterum 723 
var. parishii 723 

nudicaule 725 
var. puberulum 725 

parryi724 
parvifolium 720 

var. pallidum 720 
piperi 725 
plummerae 723 

var. sonnei 724 
tomentosum 722 
torreyi 724 
triternatum 724 
utriculatum 721 
vaseyi721 

Lonicera 967 
ciliosa 968 
coerulea 968 
conjugialis 968 
liispidula var. cali- 

fornica 969 
interrupta 969 
involucrata 967 

var. ledebourii 968 
ledebourii 968 
subspicata 969 
utahensis 968 

Loose-strife 664 
Common 664 
False 666 
Family 664 

Lophanthus urticifolius 
866 

Lopliotocarpus 70 
calycinus 70 

Loranthaceae 283 
Lotus 547 

americanus 553 
var. minutiflorus 553 

argensis 551 
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argophyllus 554 
var. decorus 554 
var. fremontii 554 
var. niveus 554 
var. ornithopus 554 

argyraeus 551 
benthamii 555 
biolettii 555 
confinis 550 
crassifolius 548 
cupreus 550 
davidsonii 554 
denticulatus 552 
douglasii 553 

var. congestus 553 
var. nevadensis 553 

eriophorus 553 
var. heermannii 553 

formosissimus 549 
glaber 555 
grandiflorus 550 

var. mutabilis 550 
bamatus 555 
haydonii 555 
Hill 552 
hirtellus 551 
humilis 552 
humistratus 552 
incanus 548, 553 
junceus 555 

var. biolettii 555 
leucophaeus 550 
leucophyllus 554 

var. jepsonii 554 
micranthus 552 
nuttallianus 555 
oblongifolius 549 

var. cupreus 550 
var. torreyi 550 

pinnatus 549 
rigidus 550 
salsuginosus 551 

var. brevivexillus 
551 

scoparius 554 
var. brevialatus 555 
var. dendroideus 555 
var. traskiae 555 
var. veatchii 555 

sericeus 553 
spencerae 555 
stipularis 548 

var. subglaber 549 
strigosus 551 

var. hirtellus 551 
subpinnatus 552 
sulphureus 554 
tomentellus 551 
torreyi 550 
trispermus 552 
wrightii var. multi- 

caulis 551 
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Lousewort 948 
Lovage 712 
Ludwigia 666 

palustris 666 
Luina 1146 

hypoleuca var. cali- 
fornica 1147 

Lungwort 841 
Lupine 516 
Lupinus 516 

acutilobus 532 
adsurgens 529 

var. lilacinus 529 
var. undulatus 529 

affinis 521, 522 
var. carnosulus 522 

agardhianus 523 
albicaulis 528 

var. bridgesi 529 
var. shastensis 528 
var. silvestris 529 

albifrons 531 
var. collinus 531 
var. douglasii 531 
var. eminens 531 

alpinus 525 
andersoni 538 

var. apertus 528 
var. fulcratus 528 

apertus 528 
apricus 522 
arboreus 531 

var. eximius 531 
arenicola 521 
argentinus 527 
aridus var. lobbii 525 
arizonicus 524 
austromontanus 532 
barbatus 529 
benthami 524 

var. opimus 524 
bicolor 522 

var. microphyllus 
523 

var. pipersmithii 
523 

var. tetraspermus 
523 

var. tridentatus 523 
var. trifidus 523 
var. umbellatus 523 

brevicaulis 520 
breweri 526 

var. bryoides 526 
var. grandiflorus 526 
var. parvulus 526 

bridgesi 529 
brittoni 532 
burkei 528 
calcaratus 527 
canescens 526 
carnosulus 522 
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caudatus527 
cervinus 532 
chamissonis 531 

var. longebracteatus 
531 

var. longifolius 531 
citrinus 524 
collinus 531 
columbianus 530 
concinims 523 

var. agardhianus 523 
var. arizonicus 524 
var. desertorum 523 
var. optatus 523 
var. orcuttii 523 
var. pallidus 523 

confertus 525 
confusus 530 
corymbosus 527 
covillei 526 
danaus 525 
dasyphyllus 526 
deflexus 524 
densiflorus 520, 521 

var. austrocollium 
521 

var. crinitus 521 
var. glareosus 521 
var. lacteus 521 
var. menziesii 521 
var. palustris 521 

desertorum 523 
dispersus 520 
douglasii 531 
elatus 529 
elmeri 529 
elongatus 528 
eminens 532 
excubitus 532 

var. austromontanus 
532 

var. hallii 532 
var. johnstoni 532 

eximius 531 
falcifer 528 
fallax 531 
flavoculatus 520 
formosus 529 

var. bridges! 529 
var. clemensae 529 
var. elatus 529 
var. hyaeinthinus 

529 
var. robustus 529 

franciscanus 530 
fraxinetorum 528 
fuleratus 528 
glareosus 521 
gormani 529 

gracilentus 527 
gracilis 523 
grandifolius 528 
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grayi 532 
greenei 529 
hallii 532 
liesperius 533 
liirsutissimus 523 
horizontalis 520 

var. platypetalus 520 
hyaeinthinus 529 
hypolasius 525 
intermontanus 519 
inyoensis 527 

var. eriocalyx 527 
jucundus532 
lacteus 521 
latifolius 529 

var. columbianus 530 
var. dudleyi 530 
var. longipes 530 
var. parishi 530 

latissimus 532 
laxiflorus 

var. calcaratus 526 
var. cognatus 527 
var. silvicola 527 

leptophyllus 524 
leucophyllus 526 
lignipes 531 
ligulatus barbatus 529 
littoralis 530 
lobbii 525 
longifolius 531 
longipes 530 
ludovicianus 527 
luteolus 521 
lyallii 524 

var. danaus 525 
var. lobbii 525 

magnificus 533 
var. glarecola 533 
var. hesperius 533 

magnus 528 
meionanthus 526 
menziesii 521 
micensis 523 
micheneri 530 
micranthus 523 

var. bicolor 522 
var.microphyllus 523 
var. pachylobus 522 
var. trifidus 523 

microcarpus 520 
var. ruber 520 

multitinctus 527 
nanus 522 

var. apricus 522 
var. carnosulus 522 
var. menkerae 522 
var. perlasius 522 
var. vallicola 522 

obtusilobus 532 
odoratus 519 

var. pilosellus 519 

onustus 527 
orcuttii 523 
pachylobus 522 
pallidus 523 
palustris 521 
paynei 532 
pendeltoni 529 
persistens 522 
pinetorum 527 
pipersmithii 523 
polycarpus 523 
polyphyllus 528 

var. grandifolius 528 
pondii 524 
pratensis 525 

var eriostachyus 525 
propinquus 531 
proximus 529 
pusillus var. inter¬ 

montanus 519 
rivularis 530 
rostratus 523 
rubens 519 

var. flavoculatus 519 
ruber 520 
sabulosus 522 
saxosus 533 
scaposus 520 
sellulus 525 
sericatus 532 
shastensis 528 
shockleyi 520 
silvicola 527 
sparsiflorus 524 

var. arizonicus 524 
var. barbatulus 524 
var. inopinatus 524 
var. pondii 524 

stiversi 524 
strigulosus 523 
subhirsutus 524 
subvexus 520 

var. albilanatus 520 
var. phoeniceus 520 
var. transmontanus 

520 
succulentus 521 

var. layneae 521 
superbus 528 

var. bernardinus 528 
var. elongatus 528 

sylvestris 529 
tidestromii 530 
torreyi 525 
tricolor 532 
trifidus 523 
truncatus 523 
umbellatus 523 
uncialis 520 
vallicola 522 

var. apricus 522 
variegatus 527 
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variicolor 530 
versicolor 530 
violaceus 527 
viridifolins 529 

Luetkea 480 
pectinata 480 

Luzula 207 
campestris 208 

var. congesta 208 
var. sudetica 208 

divaricata 207 
parviflora 207 

var. fastigiata 207 
spicata 208 
subcongesta 207 
subsessilis 208 

Lycium 889 
andersonii 890 

var. wrightii 891 
californicum 890 
cooperi 891 
fremontii 891 
pallidum 890 
parishii 891 
richii 891 
torreyi 890 

var. wriglitii 891 
Lycopodiaceae 41 
Lycopodium 41 

clavatum 41 
douglasii 42 
ovalifolium 42 

Lycopsis 857 
arvensis 857 

Lycopus 884 
americanus 885 
lacerus 885 
lucidus 885 

Lygodesmia 1012 
exigua 1013 
spinosa 1013 

Lyonothamnus 477 
floribundus 478 

Lyrocarpa 435 
coulteri 435 

Lysichiton 193 
kamtschatcense 193 

Lythraceae 664 
Lythrum 664 

adsurgens 664 
californicum 664 
hyssopifolia 664 

Macronema 1030 
discoidea 1030 
greenei1030 

var. mollis 1030 
suffruticosa 1030 

Madaroglossa hetero- 
tricha 1101 

Madder Family 957 
Field 963 

Madia 1096 

anomala 1098 
bolanderi 1096 
capitata 1098 
citriodora 1098 
Common 1097 
corymbosa 1097 
dissitiflora 1098 

var. anomala 1098 
elegans 1097 

var. densifolia 1097 
var. liispida 1097 

exigua 1098 
filipes 1098 
glomerata 1098 

var. ramosa 1098 
hispida 1097 
madioides 1096 
nuttallii 1096 
radiata 1097 
rammii 1097 
ramosa 1098 
sativa 1097 

var. congesta 1098 
Woodland 1096 
yosemitana 1097 

Madronella sanguinea 
883 

Madrono 744 
Maguey 252 
Mahala Mat 624 
Mahogany, Birch-leaf 

503 
Desert 502 
Mountain 502 
Small-leaf 502 
Trask 502 

Maianthemum 249 
bifolium var. kamt- 

schaticum 250 
Maiden-hair, California 

29 
Common 29 

Malacotlirix 1001 
altissima 1003 
californica 1001 

var. glabrata 1002 
clevelandii 1002 
coulteri 1001 

var. cognata 1001 
foliosa 1002 
glabrata 1002 
implicata 1003 
incana 1003 
indecora 1003 
obtusa 1002 
saxatilis 1003 

var. implicata 1003 
var. tenuifolia 1003 

sonchoides1002 
succulenta 1003 

Mallow 627 
Alkali 631 

Apricot 634 
Bull 627 
Dwarf 627 
Family 626 
High 627 
Rose 626 

Malperia 1014 
tenuis 1014 

Malva 627 
borealis 627 
parviflora 627 
pusilla 627 
rotundifolia 627 
sylvestris 627 

Malvaceae 626 
Malvastrum 632 

arcuatum 634 
confertum 631 
davidsonii 634 
densiflorum 633 
exile 633 
fremontii 634 

var. cercophorum 
634 

involucratum 633 
nesioticum 634 
palmeri 633 
parryi633 
ro tun difolium 633 
thurberi var. laxi- 

florum 634 
Mamillaria 659 

alversonii 660 
deserti 660 
dioica 660 
grahami 660 
tetrancistra 659 

Man-root, Common 661 
Hill 662 

Manzanita 745 
Eastwood 749 
Great-berried 746 
Green 746 
Hairy 749 
Parry 747 
Pine-mat 748 
White-leaf 746 

Maple 611 
Big-leaf 611 
Family 611 
Oregon 611 
Sierra 612 
Vine 611 
Water 611 
White 611 

Mare’s Tail 690 
Marigold, Fig 342 

Bur 1085 
Marsh 373 
Nodding Bur 1086 
Pot 1086 
Tribe 1086 
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Mariposa 
Desert 236 
Golden-bowl 235 
Lilac 233 
Weed’s 236 
White 233 
Yellow 232 

Marrubium 865 
vulgare 865 

Marsilea 39 
Family 39 
vestita 39 

Marsileaceae 39 
Martynia 950 

althaeafolia 950 
fragrans 950 
proboscidea 950 

Martyniaceae 950 
Martynia Family 950 
Matchweed 1019 
Mat-grass 859 
Matricaria 1138 

discoidea 1139 
matricarioides 1139 
occidentalis 1139 
suaveolens 1138 

Matthiola 433 
incana 434 

Mayweed 1136 
Tribe 1136 

Meadow Foam 592 
Family 592 

Meadow Rue 381 
Meconella 398 

linearis 398 
var. pulchella 398 

oregana var. califor- 
nica 398 

var. denticulata 399 
var. octandra 399 

Medicago 533 
apiculata 534 
arabica 534 
hispida 534 
lupulina 534 
sativa 533 

Medick 533 
Black 534 
Spotted 534 

Melampodium 1072 
perfoliatum 1072 

Melica 96 
aristata 96 
bella 97 

var. intonsa 97 
bulbosa 97 
frutescens 97 
fugax 97 
geyeri 97 
harfordii 97 
imperfecta 98 

var. flexuosa 98 

var. minor 98 
var. refracta 98 

inflata 97 
specta.bilis 97 
stricta 97 
subulata 97 
torreyana 98 

Melilot 
White 534 
Yellow 535 

Melilotus 534 
alba 534 
indica 535 

Melissa, 872 
officinalis 872 

Menodora 760 
scabra 761 
scoparia 761 
spinescens 760 

Mentha 885 
arvensis 885 
canadensis 885 
citrata 886 
piperita 886 
pulegium 885 
rotundifolia 886 
spicata 886 

Mentzelia 648 
affinis 651 
albicaulis 651 
congesta 650 

var.davidsoniana 650 
dispersa 651 

var. obtusa 651 
var. pinetorum 651 

gracilenta 652 
var. pectinata 652 
var. veatchiana 652 

involucrata 649 
laevicaulis 649 
lindleyi 649 

var. eremophila 650 
micrantha 650 
multiflora 651 
pectinata 652 
pinetorum 651 
pumila var. multi¬ 

flora 651 
reflexa 652 
tricuspis 649 
veatchiana 652 

Menyanthes 768 
trifoliata 768 

Menziesia 741 
ferruginea 742 

Mertensia 841 
ciliata var. stoma- 

techoides 842 
longiflora 842 
sibirica 842 
stomatechoides 842 

Mesembryanthemum 342 
aequilaterale 343 
crystallinum 342 
edule 343 
nodiflorum 342 

Mesquite 
Honey 513 
Screw-bean 514 

Mexican Tea 60, 321 
Mezereum Family 663 
Microcala 761 

quadrangularis 761 
Micromeria 875 

chamissonis 875 
douglasii 875 

Micropus 1061 
amphibolus 1061 
californieus 1061 

var. subvestitus 1061 
Microsemia polygaloides 

419 
Microseris 990 

acuminata 991 
aphantocarpha 991 

var. elegans 991 
var. indivisa 991 
var. mariposana 991 
var. tenella 991 

attenuata 990 
var. parvula 991 

bigelovii 992 
douglasii 992 
elegans 991 
indivisa 991 
lindleyi 993 
linearifolia 993 
major var. laciniata 

993 
montana 994 
parishii 991 
parryi994 
parvula 991 
platycarplia 991 

var. parishii 991 
sylvatica 994 

var. stillmanii 994 
troximoides 994 

Microstylis 260 
monophyllos 260 

Mignonette 642 
Family 642 

Milfoil 1136 
American 691 
Western 691 

Milk-maids 426 
Milkweed 771 

Desert 773 
Family 769 
Narrow-leaf 773 
Purple 774 

Milkwort 593 
Sea 756 
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Millet 
Broom-corn 139 
Foxtail 141 
Hog 139 
Tribe 136 

Miltitzia 830 
glandulifera 830 
inyoensis 831 

Mimetanthe 930 
pilosa 930 

Mimulus 920 
alsinoides 927 
angustatus 921 

var. pygmaeus 921 
arenarius 925 
aurantiacus 919 
bicolor 925 
bigelovii 923 
bioletti 926 
bolanderi 923 
brevipes 929 
breweri 927 
cardinalis 929 
corallinus 929 
dentatns 929 
donglasii 921 
exilis 930 
floribundus 925 
fremontii 924 

var. viscidns 924 
glancescens 928 
guttatus 928 

var. arvensis 928 
var. depauperatus 

928 
var. glaucescens 928 
var. nasutus 928 

implexus 929 
inconspicuus 926 
johnstonii 923 
kelloggii 922 
laciniatus 928 
langsdorfii 928 

var. arvensis 928 
var. depauperatus 

928 
var. nasutus 928 

latidens 926 
latifolius 922 
layneae 923 
leptaleus 924 
lewisii 929 
luteus var. depauper¬ 

atus 928 
mephiticus 922 
moliavensis 924 
montioides 927 
moschatus 925 

var. sessilifolius 925 
nanus 922 
palmeri 927 
parishii 927 

pictus 924 
pilosus 930 
primuloides 927 
pulsiferae 926 
pygmaeus 921 
rattanii 924 
rubellus 926 

var. breweri 927 
subsecundus 924 

var. constrictus 924 
subuniflorus 922 
tilingi 929 
Tobacco 923 
torreyi 923 
tricolor 921 
viscidus 924 

Mint 885 
Bergamot 886 
Coyote 881 
Family 860 
Mountain 878 
Mustang 883 
Bound-leaf 886 

Mirabilis 339 
californica 340 

var. aspera 340 
var. glutinosa 340 
var. retrorsa 340 

froebellii 340 
var. glabrata 340 

greenei 340 
laevis 340 

var. aspera 340 
var. glutinosa 340 
var. retrorsa 340 

tenuiloba 340 
Mission Bells 242 
Mistletoe 282 

Common 282 
Family 282 
Mesquite 283 
Pine 283 

Mitella 461 
breweri 462 
diversifolia 461 
ovalis 462 
pentandra 462 
trifida 461 

Mitre-Wort, False 459 

Modiola 632 
caroliniana 632 

Mohavea 901 
breviflora 901 
confertiflora 901 
viscida 901 

Molucella laevis 879 
Mollugo 341 

verticillata 341 
Monanthochloe 94 

littoralis 94 
Monardella 879 

anemonoides 882 

australis 883 
breweri 884 
can dicans 884 

var. exilis 884 
cinerea 880 
crispa 883 
douglasii 884 

var. parryi 884 
elmeri 880 
franciscana 881 
hypoleuca 882 

var. saxicola 882 
lanata 881 
lanceolata 883 

var. glandulifera 883 
var. microcephala 

883 
var. sanguinea 883 

ledifolia 881 
leucocephala 884 
linoides 882 

var. anemonoides 
882 

var. palmeri 882 
var. stricta 882 

macrantha 880 
var. longiloba 880 
var. pinetorum 880 

nana 880 
neglecta 882 

var. arida 880 
var. tenuiflora 880 

odoratissima 882 
var. neglecta 882 
var. ovata 882 

ovata 882 
palmeri 882 
pringlei 883 
saxicola 882 
slieltonii 881 
tomentosa 881 
undulata 883 
villosa 881 

var. franciscana 881 
var. interior 881 
var. leptosiphon 881 
var. sheltonii 881 
var. tomentosa 881 

viminea 882 
viridis 881 

Moneses 736 
uniflora 736 

Monkey-flower 920 

Bush 919 
Common 928 

Monkshood, Western 
380 

Monnieria 
rotundifolia 930 

Monolepis 322 
nuttalliana 323 
spathulata 323 
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Monolopia 1114 
bahiaefolia 1115 
gracilens 1115 
major 1114 

Monoptilon 1043 
bellidiforme 1043 
bellioides 1044 

Monothrix megacepliala 
1122 

Monotropa 738 
uniflora 738 

Montia 345 
asarifolia 349 
californica 349 
chamissoi 347 
diffusa 346 
exigua 348 

var. viridis 348 
fontana 346 
gypsophiloides 348 
heterophylla 349 
liowellii 346 
linearis 346 
nevadensis 349 
parvifolia 347 
perfoliata 347 

var. depressa 348 
var. nubigena 347 
var. parviflora 347 

saxosa 348 
sibirica 349 
spathulata 348 

Moonwort 25 
Morning-glory 775, 779 

Family 775 
Orchard 779 
Shore 776 
Woolly 777 

Moronel 969 
Mosquito Bills 755 
Mountain Lover 610 
Mountain Misery 500 
Mountain Pride 908 
Mourning Bride 970 
Mouse Tail 382, 492 
Mudwort 930 
Muhlenbergia 120 

andina 121 
californica 122 
eomata 121 
filiformis 121 
gracilis 122 
jonesii 122 
lemmoni 121 
microsperma 121 
montana 122 
porteri 122 
racemosa 122 
repens 121 
squarrosa 121 

Muilla 222 
coronata 223 

maritima 222 
serotina 223 

Mule-ears 1080 
Mule Fat 1060 
Mule-weed 945 
Mullein 896 

Common 896 
Moth 896 
Turkey 595 

Musk-bush 624 
Mustard 423 

Black 423 
Common Yellow 423 
Family 409 
Hedge 420 
Marlahan 422 
Stinking 409 
Tansy 421 
Tower 428 
Tumbling 421 
White 423 

Mutisia Tribe 1013 
Myosotis 842 

palustris 842 
sylvatica 842 

Myosurus 382 
alopecuroides 382 
aristatus 382 

var. lepturus 382 
minimus 382 

var. apus 382 
var. filiformis 382 

Myriad-leaf 691 
Myrica 279 

californica 279 
hartwegii 279 

Myricaceae 279 
Myriophyllum 690 

exalbescens 691 
hippurioides 691 
spicatum var. exal¬ 

bescens 691 
verticillatum 691 

Myrtle, Blue 619 
Wax 279 

Naiad 67 
Holly-leaved 67 
Slender 68 

Naiadaceae 63 
Naias 67 

flexilis 68 
guadalupensis 68 
marina 67 

var. californica 67 
Nama 831 

aretioides 
var. californicum 

832 
var. mutiflorum 832 

demissum 832 
densum 832 
depressum 833 

hispidum 
var. coulteri 832 
var. revolutum 832 

humifusum 832 
lobbii 833 
parryi 833 
pusillum 833 
rothrockii 833 
stenocarpum 832 

Narthecium 210 
californicum 210 

Navarretia 787 
abramsii 788 
atractyloides 791 

var. flavidus 791 
var. foliacea 791 
var. hamata 791 

breweri 790 
cotulaefolia 789 
divaricata 790 
filicaulis 790 
foliacea 791 
hamata 791 
heterodoxa 791 
intertexta 788 
jaredii 789 
leucocephala 788 
macrantha 791 
mellita 790 
minima 791 
mitracarpa 790 
nigellaeformis 789 
parvula 791 
prolifera 790 
prostrata 788 
pubescens 789 

var. tagetina 789 
purpurea 792 
rosulata 791 
setiloba 789 
squarrosa 790 
tagetina 789 
virgata var. dasyan- 

tha 793 
viscidula 791 

var. purpurea 792 
Neckweed 934 
Needle-and-Thread 126 
Nemacaulis 294 

denudata 294 
Nemacladus 975 

adenophorus 975 
capillaris 975 
glanduliferus 975 
gracilis 976 
longiflorus 975 
montanus 975, 976 
ramosissimus 976 

var. gracilis 976 
var. pinnatifidus 976 

rigidus var. capillaris 
975 
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var. interior 975 
var. montanus 975 

rubescens 975 
Nemopliila 811 

atomaria 813 
aurita 812 
Climbing 812 
exilis 814 
flaccida 813 
heterophylla 813 

var. flaccida 813 
var. nemorensis 813 

liumilis 813 
insignis 812 
intermedia 812 
maculata 812 

var. concolor 812 
menziesii 812 

var. atomaria 812 
var. integrifolia 813 

nemorensis 813 
Oak-leaf 814 
parviflora 814 

var. austinae 814 
var. quercifolia 814 

pedunculata 813 
pulchella 814 
quercifolia 814 
raeemosa 812 
rotata 814 
sepulta 813 
Small-flowered 814 
Small White 813 
spatulata 813 
Spotted 812 
venosa 813 

Nepeta 866 
cataria 866 
hederacea 866 

Nettle 280 
Bull 892 
Coast 281 
Family 280 
Hedge 876 
Small 281 

Newberrya 739 
congesta 739 
subterranea 740 

Nicolletia 1134 
occidentalis 1135 

Nicotiana 888 
attenuata 889 
bigelovii 889 
clevelandii 888 
glauca 888 
trigonophylla 888 

Nievitas 846 
Nigger-babies 254 
Nigger-heads 200, 659 
Nightshade 891 

Black 892 
Enchanter’s 690 

Family 886 
Nine-Bark 478 
Nitrophila 319 

occidentalis 319 
Nolina 247 

bigelovii 247 
parryi 247 

Nonesuch 534 
Notholaena 27 

californica 28 
Candida var. accessita 

27 
jonesii 28 
newberryi 27 
parryi27 
tenera 28 
sinuata 27 

Notholcus 112 
lanatus112 
mollis 112 

Nun’s Veiling 305 
Nutmeg, California 60 
Nyctaginaceae 335 
Nymphaea 371 

polysepala 371 
Nymphaeaceae 371 
Oak 271 

Black, California 276 
Blue 273 
Brewer 273 
Canon 274 
Deer 274 
Family 271 
Garry 273 
Goldcup 275 
Grey 274 
Hickory 275 
Huckleberry 275 
Iron 273 
Island 274 
Jerusalem 321, 500 
Kaweah 273 
Leather 274 
Live 

Coast 276 
Interior 276 
Mountain 275 
White 275 

Maul 274 
Mesa 274 
Mountain 273 
Mush 272 
Oracle 277 
Oregon 273 
Palmer 276 
Pin, 275 
Poison 608 
Post 273 
Punning 500 
Scrub 274 
Tan 277, 278 

Scrub 278 

Valley 272 
Water 272 
Weeping 272 
White 272 

Oat 110 
Cultivated 110 
Tribe 108 
Wild 110 

Oeotillo 641 
Odontostomum 214 

liartwegii 214 
Oenanthe 711 

sarmentosa 711 
Oenothera 679 

alvssoides 686 
4/ 

var. decortieans 686 
var. villosa 686 

andina 685 
bistorta 685 

var. hallii 685 
brevipes 687 

var. multijuga 687 
caespitosa 682 
californica 682 
campestris 685 
cardiophylla 686 

var. longituba 686 
cliamaenerioides 685 
cheiranthifolia 684 
clavaeformis 687 
contorta 685 

var. pubens 685 
dentata 685 

var. campestris 685 
var. cruciata 685 

deserti 686 
gauraeflora 686 
graciliflora 683 
grandiflora 681 
heterantha 683 

var. taraxacifolia 
683 

hirtella 684 
hookeri 681 
micrantha 684 

var. abramsii 684 
var. hirtella 684 
var. ignota 684 
var. reedii 684 

multijuga 687 
nitida 684 
nuttallii 683 
ovata 683 
pallida 681 

var. californica 681 
palmeri 683 
primiveris 682 
refracta 686 
scapoidea 686 

var. aurantiaca 687 
var. purpurascens 

687 
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var. tortilis 687 
spiralis 684 

var. linearis 684 
var. nitida 684 
var. viridescens 684 

strigulosa 685 
subacaulis 683 

var. taraxacifolia 
683 

tanacetifolia 683 
trichocalyx 681 

var. cineracea 681 
var. cognata 681 

triloba 682 
viridescens 684 
xylocarpa 682 

Old Man 1141 
Old Man in the Ground 

661 
Old Man of Spring 1155 

Old Man’s Whiskers 497 
Oleaceae 759 
Oleaster Family 663 
Oligomeris 642 

linifolia 642 
Olneya 580 

tesota 580 
Onagraceae 665 
Onion 

Swamp 217 
Wild 216 

Ookow 229 

Ophioglossaceae 25 
Ophioglossum 25 

californicum 25 
vulgatum 25 

Opuntia 654 
acanthocarpa 655 
basilaris 656 
bigelovii 655 
chlorotica 657 
clavata 656 
covillei 657 
echinocarpa 656 
engelmannii var. 

littoralis 657 
erinacea 656 
ficus-indica 657 
magenta 657 
megacantha 657 
mojavensis 657 
occidentalis 657 

var. covillei 657 
var. littoralis 657 

parryi655 
prolifera 655 
ramosissima 655 
rhodantha 657 
serpentina 656 
treleasii 656 
ursina 656 

vaseyi657 
var. magenta 657 

Orache 
Silver 326 
Spear 324 

Orange, Mock 465 
Orchidaceae 255 
Orchid Family 255 
Orchis, Phantom 260 

Rein 256 
Rein, Sierra 257 
Stream 259 

Orcuttia 99 
californica 100 
greenei 99 

Oreocarya 845 
confertifolia 845 
echinoides 845 
nubigena 845 
suffruticosa var. 

abortiva 845 
Oreonana 714 

dementis 715 
vestita 715 

Orobanchaceae 951 
Orobanche 951 

californica 952 
var. parishii 952 

comosa 952 
var. vallicola 952 
var. violaceum 952 

cooperi952 
fasciculata 953 
pinorum 953 
tuberosa 952 
uniflora 953 

Orochaenactis thysano- 
carpha 1124 

Orogenia 712 
fusiformis 712 

Orojo de Liebre 1034 
Orthocarpus 938 

attenuatus 943 
bicolor 942 
bidwelliae 942 
bracteosus 944 
campestris 942 
castilleioides 943 

var. insalutatus 944 
cinera 939 
cuspidatus 945 
densiflorus 943 
erianthus 941 

var. gratiosus 941 
var. inopinus 941 
var. micrantlius 941 
var. roseus 941 
var. versicolor 941 

faucibarbatus 941 
floribundus 940 
gracilis 943 
hispidus 942 

lacerus 942 
lasiorhynchus 942 
linearilobus 943 
lithospermoides 942 

var. bicolor 942 
luteus 944 
micrantlius 941 
ornatus 944 
pachystachyus 945 

var. cuspidatus 945 
pilosus 940 

var. arachnoideus 
940 

var. monensis 940 
purpurascens 944 

var. multicaulis 944 
var. ornatus 944 

pusillus 940 
rubicundulus 943 
schizotrichus 940 
tenuifolius 944 

Oryzopsis 123 
bloomeri 124 
hymenoides 124 
kingii 124 
miliacea 124 
webberi 124 

Osmaronia 505 
cerasiformis 505 

Osmorrhiza 702 
bolanderi 703 
brachypoda 702 
nuda 702 

var. brevipes 702 
var. divaricata 702 

obtusa 702 
occidentalis 703 

Oso Berry 505 
Oxalidaceae 587 
Oxalis 588 

corniculata 588 
var. atropurpurea 

588 
Family 587 
oregana 588 

var. tracyi 588 
trilliifolia 588 
wrightii 588 

Oxypolis 726 
occidentalis 726 

Oxyria 293 
digyna 293 

Oxystylis 409 
lutea 409 

Oxytenia 1105 
acerosa 1105 

Oxytheca 301 
caryophylloides 301 
dendroidea 302 
emarginata 302 
luteola 301 
parishii 302 



perfoliata 302 
trilobata 301 
watsonii 302 

Oxytropis 579 
oreophila 579 
viscida 579 

Pachylophus caespitosa 
682 

Pachystima 610 
myrsinites 610 

Paeonia 372 
brownii 373 

Pahute Weed 333 
Paint Brush, Indian 936 
Painted Cup, Seaside 937 

Woolly 937 
Palafoxia 1127 

linearis 1127 
Pale Face 626 
Palm, Family 193 

Fan, 193 
California 193 

Palmaceae 193 
Palmerella 976 

debilis var. serrata 976 
Palo Verde 513 

Male 513 
Panicularia 84 

davyi85 
Panicum 137 

arizonicum 138 
barbipulvinatum 138 
capillare 138 
dichotomiflorum 138 
hirticaule 138 
huaehucae139 
lindheimeri 139 
miliaceum 139 
occidentale 139 
pacificum 140 
seribnerianum 140 
shastense 140 
thermale 140 
urvilleanum 139 

Pansy, Yellow 645 
Papaver 400 

californicum 400 
heterophyllum 400 

Papaveraceae 397 
Parentucellia 948 

viscosa 948 
Parietaria 281 

debilis 281 
Parishella 976 

californica 976 
Parkinsonia 513 

microphylla 513 
Parnassia 464 

cirrata 465 
fimbriata 465 
palustris var. califor- 

nica 465 
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Paronychia 362 
franciseana 362 

Parosela 556 
arborescens 557 
californica 558 
emoryi 558 
fremontii 558 

var. johnsonii 558 
var. saundersii 558 

mollis 559 
neglecta 558 
parryi 559 
polyadenia 558 

var. subnuda 559 
schottii 557 
spinosa 557 
wheeleri 558 

Parrya 434 
eurycarpa 434 
menziesii 434 

var. glabra 434 
Parsley, Family 691 

Knotted Hedge 703 
Parsnip, Alkali 720 

Common 726 
Cow 717 
Pestle 725 
Water 712 

Pasania densiflora 278 
Paspalum 137 

dilatatum 137 
distichum 137 
larranagai 137 

Pastinaca 726 
sativa 726 

Patata 323 
Pea 582 

Beach 583 
Campo 584 
Family 510 
Turkey 700 

Peach, Desert 507 
Pear 508 
Pearlwort 356 

Arctic 356 
Dwarf 356 
Western 356 

Pectis 1135 
papposa 1135 

Pectocarya 841 
linearis 841 
penicillata 841 

var. lieterocarpha 
841 

pusilla 841 
setosa 841 

var. aptera 841 
var. holoptera 841 

Pedicularis 948 
attollens 949 
densiflora 948 
groenlandica 949 
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howellii 948 
racemosa 958 
semibarbata 949 

Pellaea 32 
andromedaefolia 33 
brachyptera 33 
breweri 32 
bridgesii 32 
compacta 33 
densa 33 
mucronata 33 
ornithopus 33 

Pellitory 281 
Peltiphyllum 457 

peltatum 457,1170 
Pennisetum 142 

villosum 142 
Pennyroyal 885 
Pennywort, Marsh 705 

Water 705 
Pentacaena 362 

ramosissima 362 
Pentachaeta 1038 

alsinoides 1039 
aurea 1039 
bellidiflora 1038 
exilis 1038,1039 

var. grayi 1039 
fragilis 1039 
lyonii 1039 

Pentstemon 906 
acuminatus 915 
albomarginatus 915 
ambiguus 

var. thurberi 915 
antirrhinoides 910 
arenarius 916 
azureus 917 

var. parvulus 917 
breviflorus 910 
bridgesii 917 
caesius 916 
calcareus 915 
centranthifolius 912 
cinerascens 916 
clevelandii 912 

var. connatus 912 
var. stephensii 912 

confertus 914 
var. caeruleo-pur- 

pureus 914 
var. geniculatus 914 
var. modestus 914 
var. procerus 914 
var. rigidus 914 

cordifolius 909 
corymbosus 909 

var. puberulentus 
909 

davidsonii 908 
deustus 915 

var. arenarius 916 
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divergens 915 
eatonii 913 
floridus 911 
fruticiformis 912 

var. incertus 912 
var. spiciformis 912 

geniculatus 914 
glaber 913 

var. utahensis 914 
gracilentus 916 

var. ursorum 916 
heterodoxus 914 
heteropliyllus 917 

var. azureus 917 
incertus 912 
intonsus 909 
jacintensis 911 
jaffrayanus 917 

var. parvulus 917 
labrosus 913 
laetus916 

var. leptosepalus 916 
var. roezlii 916 

lemmonii 910 
linarioides var. cali- 

fornicus 915 
menziesii var. david- 

sonii 908 
modestus 915 
monensis 915 
munzii 913 
newberryi 908 
ovatus 916 
palmeri 911 
parishii 913 
procerus 914 
pseudospectabilis 912 
purpusii 917 
rattanii 911 

var. kleei 911 
var. minor 911 

roezlii 916 
rothrockii 911 
scabridus 911 
sonomensis 908 
spectabilis 911 

var. gilmanii 912 
stephensii 912 
subulatus 913 
sudans 916 
ternatus 909 

Peony, Western 373 
Pepper-grass 437 

Common 440 
Dwarf 440 
Poor-man’s 438 
Tall 439 
Wayside 439 
Yellow 439 

Peppermint 886 
Peramium 259 

decipiens 259 

Peraphyllum 509 
ramosissimum 509 

Perezia 1013 
microcephala 1013 

Pericome 1110 
caudata1111 

Perityle 1120 
californica 1121 
emoryi 1121 

Persicaria, Water 288 
Petalonyx 653 

nitidus 653 
thurberi 653 

Petasites 1146 
palmata 1146 

Petrophytum acumin¬ 
atum 479 

Petunia 887 
parviflora 888 

Peucephyllum 1158 
schottii 1158 

Phacelia 816 
affinis 829 
bicolor 829 
bolanderi 826 
brachyloba 830 
breweri 821 
californica 820 

f. ballii 82(J 
f. bernardina 820 
var. bernardina 820 
var. imbricata 820 
var. patula 820 
var. rubacea 820 
var. virgata 820 

campanularia 819 
calthifolia 830 
Caterpillar 823 
ciliata 824 

var. thermalis 824 
cinerea 823 
circinatiformis 828 
compacta 819 
congdonii 822 
corymbosa 820 
crenulata 824 
cryptantha 824 
curvipes 827 

var. pratensis 827 
dasyphylla 820 
davidsonii 826 

var. macrantha 826 
distans 823 
divaricata 828 
douglasii 826 

var. cryptantha 826 
var. petrophila 826 

eisenii 821 
eremica 823 
Family 809 
fremontii 829 
frigida 819 

grandiflora 818 
grisea 828 
hallii 830 
heterophylla 819 

var. compacta 819 
var. dasyphylla 819 
var. frigida 819 
var. griseophylla 81S 
var. pygmaea 819 

hispida 823 
var. brachyantha 

824 
var. cicutaria 823 
var. hubbyi 823 

humilis 821 
hydrophylloides 825 
irritans 822 
ivesiana 829 
lemmonii 828 
linearis 827 
loasaefolia 825 
longipes 818 
lyoni826 
magellanica f. griseo¬ 

phylla 819 
f. patula 820 

malvaefolia 825 
var. loasaefolia 825 

marcescens 821 
micrantha 815 
minor 819 

var. campanularia 
819 

mohavensis 827 
namatoides 822 
nemoralis 821 
orogenes 828 
pachyphylla 830 
parishii 828 
parryi 818 
pedicellata 824 
perityloides 825 
phacelioides 828 
platyloba 822 
pringlei 827 

var. orogenes 827 
procera 826 
purpusii 828 
racemosa 822 
ramosissima 823 

var. cinerea 823 
var. subsinuata 823 
var. suffrutescens 

823 
rattanii 825 
Rock 820 
rotundifolia 827 
Stinging 825 
suaveolens 828 
subsinuata 823 
tanacetifolia 822 
thermalis 824 
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vallicola 829 
virgata 820 
viscida 818 

var. albiflora 818 
whitlavia 819 

Phalacroseris 989 
bolanderi 989 

var. coronata 989 
Phalaris 135 

angusta 136 
arundinacea 135 
brachystachys 136 
californica 135 
canariensis 136 
caroliniana 136 
lemmoni 136 
minor 135 
paradoxa 135 

var. praemorsa 135 
Phegopteris 29 

alpestris var. ameri- 
canum 29 

Pliiladelphus 465 
gordonianus 466 
lewisii var. califor- 

nieus 465 
var. gordonianus 466 

Philibertia 770 
heterophylla 770 
hirtella 771 
linearis var. hetero¬ 

phylla 771 
var. hirtella 771 

Phleum 119 
alpinum 119 
pratense 119 

Phlox 785 
adsurgens 786 
austromontana 786 
bernardina 785 
caespitosa 786 
canescens 786 
dolichantha 785 
douglasii 786 

var. austromontana 
786 

var. caespitosa 786 
var. canescens 786 

gracilis 787 
hirsuta 786 
occidentals 786 
Prickly 807 
speciosa 786 
stansburyi 786 

Pholisma 734 
arenarium 734 

Pholiurus 108 
incurvus108 

Phoradendron 282 
bolleanum 283 
californicum 283 

var. leucocarpum 283 

flavescens var. macro- 
phyllum 282 

juniperinum 283 
var. libocedri 283 

libocedri 283 
longispicum 282 
pauciflorum 283 
villosum 282 

Photinia 508 
arbutifolia 508 

var. cerina 508 
Phragmites 95 

communis 95 
Phyllodoee 742 

breweri 742 
empetriformis 743 

Phyllogonum 294 
luteolum 294 

Phyllospadix 67 
scouleri 67 
torreyi 67 

Physalis 893 
crassifolia 895 
fendleri var. cordi- 

folia 894 
greenei 894 
hederaefolia 895 
ixocarpa 894 
lanceifolia 894 
pubescens 894 
wrightii 894 

Physocarpus 478 
capitatus 478 

Picea 50 
breweriana 51 
engelmannii 51 
sitchensis 51 

Pickerel Weed Family 
195 

Pickeringia 515 
montana 515 

Pickle-weed 331 
Picris 995 

echioides 995 
Pineapple Weed 1138 
Pigeon Berry 614 
Pigweed 320 

Bough 334 
White 321 

Pill-wort 39 
Pilostyles thurberi 286 
Pilularia 39 

americana 39 
Pimpernel 756 

Water 757 
Pinaceae 44 
Pine 45 

Beach 47 
Big-cone 48 
Bishop 48 
Digger 48 
Family 44 

Foxtail 46 
Hickory 47 
Jeffrey 47 
Joint 60 
Knob-cone 49 
Limber 46 
Lodge-pole 47 
Monterey 49 
Oregon 52 
Prince’s 736 
Punning 41 
Silver 45 
Sugar 46 
Tamrac 47 
Torrey 48 
White-bark 46 
Yellow 47 

Pine Drops 738 
Pine-sap 738 
Pink 

Family 352 
Fringed 801 
Indian 366 
Windmill 365 

Pinon, One-leaf 48 
Parry 48 

Pinus 45 
albicaulis 46 
aristata 47 
balfouriana 46 
cembroides var. 

parryana 48 
var. monopliylla 48 

contorta 47 
var. bolanderi 47 
var. murrayana 47 

coulteri 48 
flexilis 46 
lambertiana 46 
monophylla 48 
monticola 45 
murieata 48 
parryana 48 
ponderosa 47 

var. jeffreyi 47 
radiata 49 
sabiniana 48 
torreyana 48 
tuberculata 49 

Pipe-stem 392 
Pipe Vine 285 
Pipsissewa 736 
Piptocalyx circumscissus 

846 
Pirola 736 

aphylla 737 
asarifolia var. in- 

carnata 737 
dentata 737 

var. integra 737 
minor 737 
pallida 737 
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picta 737 
secunda 737 

Piscaria setigera 595 
Pitcher Plant, Califor¬ 

nia 448 
Family 448 

Plagiobotlirys 854 
arizonicus 856 

var. catalinensis 856 
canescens 856 

var. apertus 856 
var. catalinensis 856 

fulvus var. campes- 
tris 855 

hispidus 856 
jonesii 856 
kingii 

var. harknessii 856 
nothofulvus 856 
rufescens var. 

campestris 855 
shastensis 855 
tenellus 855 
torreyi 855 

var. diffusus 855 
ursinus 854 

Plane, Family 476 
Tree 476 

Plantaginaceae 954 
Plantago 954 

bigelovii 956 
coronopus 956 
erecta 956 
eriopoda 955 
Family 954 
fastigiata 956 
heterophylla 957 
hirtella 955 
insularis 956 

var. fastigiata 956 
var. scariosa 956 

lanceolata 955 
major 955 

var. asiatica 955 
maritima 956 
pusilla 956 
scariosa 956 
xerodea 956 

Plantain 954 
Common 955 
English 955 
Rattle-snake 259 
Water 69 

Family 69 

Platanaceae 476 
Platanus 476 

racemosa 476 
Platyspermum 441 

scapigerum 441 
Platystemon 397 

californicus 397 
var. crinitus 398 

var. horridulus 398 
var. nutans 398 

Platystigma lineare 398 

Plectritis 970 
ciliosa 971 
davyana 971 
jepsonii 971 
macrocera 971 
samolifolia 971 

Pleuraphis 129 

Pleuricospora 740 
timbriolata 740 

Pleuropogon 86 
californicus 86 
refractus 86 

Pluchea 1071 
camphorata 1072 
sericea 1072 

Plum 505 
Sierra 507 

Plumbaginaceae 757 

Poa 87 
acutiglumis 91 
alcea 91 
annua 88 
atropurpurea 89 
bigelovii 88 
bolanderi 89 
brachyglossa 92 
compressa 90 
confinis 89 
cottoni 92 
douglasii 89 
epilis 92 
fendleriana 91 
gracillima 91 
hanseni 92 
howellii 88 
kelloggii 90 
leibergii 92 
leptocoma 90 
limosa 91 
longiligula 91 
macrantha 89 
nervosa 90 
nevadensis 92 
nudata 91 
occidentalis 91 
olneyae 90 
orcuttiana 91 
palustris 90 
pratensis 90 
pringlei 92 
rhizomata 90 
rupicola 91 
sandbergii 91 
scabrella 91 
tenerrima 91 
thurberiana 92 
trivialis 91 
unilateralis 92 

Podistera 714 
albensis 714 
nevadensis 714 

Pogogyne 873 
douglasii 873 
nudiuscula 874 
parviflora 874 
serpylloides 874 
ziziphoroides 874 

Polanisia 407 
trachysperma 407 

Polemoniaceae 781 
Polemonium 782 

carneum 783 
chartaceum 783 
coeruleum 783 
confertum var. 

eximium 783 
eximium 783 
micranthum 782 
occidentalis 786 
parvifolium 783 
pulcherrimum 782 

var. parvifolium 
783 

stansburyi 786 
Polycarpon 361 

depressum 361 
tetraphyllum 361 

Polygala 593 
acanthoclada 594 
californica 593 
cornuta 594 

var. fishiae 594 
Desert 594 
Family 593 
fishiae 594 

Polygalaceae 593 
Polygonaceae 286 
Polygonum 287 

acre 289 
alpinum 288 
amphibium 288 

var. hartwrightii 288 
aviculare 289 

var. littorale 290 
bidwelliae 291 
bistortoides 288 
bolanderi 289 
californicum 290 
convolvulus 291 
davisiae 288 
douglasii 290 

var. austinae 290 
var. latifolium 290 

fusiforme 289 
hydropiperoides 289 
imbricatum 290 

var. watsonii 290 
lapathifolium 288 

var. incanum 289 
minimum 290 



muhlenbergii 288 
paronychia 289 
parryi 290 
persicaria 289 
ramosissimum 290 
sawatchense 290 
shastense 289 
spergulariaeforme 290 

Polypodiaceae 26 
Polypodium 28 

occidentale 28 
scouleri 28 
virginianum 28 
vulgare var. inter¬ 

medium 28 
var. kaulfussii 28 
var. occidentale 28 

Polypody 28 
Golden 28 

Polypogon 118 
littoralis 119 
lutosus 119 
maritimus 119 
monspeliensis 119 

Polystichum 35 
aculeatum 36 

var. californicum 36 
var. dudleyi 36 

lemmonii 37 
lonchitis 35 
munitum 36 

var. imbricans 36 
var. nudatum 36 

scopulinum 36 
Pondweed 63 

Alpine 64 
Broad 64 
Eel-grass 65 
Family 63 
Fennel 65 
Horned 66 
Leafy 65 
Sago 65 
Slender 65 

Pontederiaceae 195 
Poor Man’s Weather- 

glass 756 
Pop-corn Beauty 941 
Pop-corn Flower 854 
Poplar 267 
Poppy 400 

Bush 401 
California 402 
Desert 400 
Family 397 
Matilija 401 
Prickly 400 
Western 400 
Wind 400 

Populus 267 
arizonica 268 
fremontii 268 
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var. arizonica 268 
var. macdougallii 

268 
var. pubescens 268 

macdougallii 268 
tremuloides 268 
trichocarpa 268 

var. ingrata 268 
Porophyllum 1134 

gracile 1134 
Porterella carnosula 977 
Portulaca 352 

oleracea 352 
Portnlacaceae 343 
Potamogeton 63 

alpinus 64 
americanus 64 
amplifolius 64 
compressus 65 
dimorphus 64 
epihydrus 64 
foliosus 65 

var. californicus 65 
var. niagarensis 65 

heterophyllus 64 
latifolius 66 
lucens 65 
natans 64 
pectinatus 65 
perfoliatus var. rich- 

ardsonii 65 
praelongus 65 
pusillus 65 

var. tenuissimus 65 
robbinsii 66 

Potentilla 483 
acuminata 486 
anserina 485 

var. argentea 485 
argyrocoma 491 
biennis 486 
blaschkeana 489 
bolanderi 495 

var. bernardina 495 
var. clevelandii 495 

breweri 487 
var. expansa 488 
var. viridia 488 

californica 494 
var. frondosa 494 

callida 492 
campestris 490 
cascadensis 487 
clevelandii 495 
congesta var. tilingii 

496 
cuneata 495 
daucifolia 493 

var. indicta 493 
dissecta 488 
douglasii 495 

var. tenella 495 
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drummondii 487 
elata 495 
fissa 487 
flabellifolia 489 

var. gravi 490 
flabelliformis 489 

var. ctenophora 489 
frondosa 495 
fruticosa 486 
fusca 495 
glandulosa 486 

var. fissa 487 
var. incisa 487 
var. lactea 487 
var. monticola 487 
var. nevadensis 487 
var. wrangelliana 

487 
gordonii 492 

var. chaetopliora 492 
var. lycopodioides 

492 
var. megalopetala 

492 
var. pygmaea 492 
var. scandularis 492 
var. ursinorum 492 

gracilis 489 
var. blaschkeana 489 
var. fastigiata 489 
var. hallii 489 
var. rigida 489 

grayi 490 
hallii 489 
hickmanii 488 
hispidula 493 
howellii 494 
kelloggii 496 

var. marinensis 496 
klamathensis 488 
laxiflora 494 
lindleyi 495 

var. puberula 495 
Marsh 485 
micheneri 493 
millefolia 488 
millegrana 486 
muirii 492 
multijuga 495 
palustris 485 

var. villosa 486 
parryi 494 

var. wilderae 494 
pennsylvanica var. 

strigosa 487 
pickeringii 491 
plattensis var. klama¬ 

thensis 488 
var. millefolia 488 

procumbens 485 
pseudosericea 488 
puberula 495 
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purpurascens 491 
var. congdonis 491 

rivalis 486 
rosulata 486 
rubricaulis 488 
santolinoides 492 
saxosa 486 
shockleyi 492 

var. callida 492 
tenuiloba 493 
truncata 495 
unguiculata 490 
utahensis var. 

campestris 490 
webberi 493 
wheeleri 488 

var. paupercula 488 
Poverty Weed 1105 
Powder Horn 353 
Prickly Pear 654 
Primrose, Family 753 

Sierra 755 
Primula 755 

suffrutescens 755 
Primulaceae 753 
Prosopis 513 

juliflora var. glandu- 
losa 513 

pubescens 514 
Prunus 505 

andersonii 507 
demissa 506 
emarginata 506 
eriogyna 507 
fasciculata 507 
fremontii 507 

var. pilulata 507 
ilicifolia 506 

var. integrifolia 507 
oregana 507 
subcordata 507 

var. kelloggii 507 
var. oregana 507 
var. rubicunda 507 

Psatliyrotes 1144 
annua 1144 
ramosissima 1144 

Pseudotsuga 51 
macrocarpa 52 
taxifolia 52 

Psilactis 1043 
coulteri 1043 

Psilocarphus 1063 
brevissimus 1064 
globiferus 1064 
oreganus 1064 
tenellus 1064 

Psilostrophe 1133 
cooperi 1133 

Psoralea 559 
californica 561 
castorea 561 

douglasii 560 
macrostachya 560 
orbicularis 559 
physodes 560 
rigida 561 
strobilina 560 

Ptelea 605 
baldwinii var. crenu- 

lata 605 
Pteridium aquilinum var. 

lanuginosum 30 
Pteridophyta 25 
Pteris 30 

aquilina var. lanugi¬ 
nosa 30 

Pterospora 738 
andromedea 738 

Pterostegia 293 
drymarioides 294 

Pteryxia californica 730 
Ptilomeris aristata 1113 
Ptiloria pleurocarpa 998 
Puccinellia 86 

angustata 87 
festucaeformis 87 
lemmoni 86 
nutkaensis 87 
nuttalliana 87 
paupercula var. 

alaskana 87 
simplex 87 

Puccoon 842 
Puncture Weed 603 
Purshia 504 

glandulosa 504 
tridentata 504 

Purslane Family 343 
Common 352 
Lowland 342 
Mud 639 
Water 666 

Pusley, Chinese 837 
Pussy Ears 238 
Pussy Paws 344 

Pycnantliemum 878 
californicum 878 

Pyrrocoma apargioides 
1028 

cusickii 1027 
gossypina 1028 
hirta 1027 
lanceolata 1028 
longifolia 1027 

Pyrus508 
rivularis 508 
sambucifolia 508 

Quail Brush 327 

Quassia Family 606 

Quercus 271 
agrifolia 276 

var. frutescens 276 

chrysolepis 274 
var. grandis 275 
var. hansenii 275 
var. nana 275 
var. pendula 275 

douglasii 273 
dumosa 274 

var. alvordiana 274 
var. elegantula 274 
var. macdonaldii 274 
var. turbinella 274 

durata 274 
engelmannii 274 
garryana 273 

var. breweri 273 
var. semota 273 

kelloggii 276 
lobata 272 

var. argillara 272 
var. insperata 272 
var. turbinata 272 
var. walteri 272 

macdonaldii 274 
var. elegantula 274 

morehus 277 
palmeri 276 
sadleriana 274 
tomentella 274 
vaccinifolia 275 
wislizenii 276 

var. extima 276 
var. frutescens 276 

Quillwort 43 
Family 43 

Quixote Plant 246 
Eadicula 424 

curvisiliqua 424 
nasturtium-aquaticum 

424 
palustris 425 
sinuata 424 

var. Integra 425 
var. truncata 424 

Radish 422 
Wild 422 

Rafflesiaceae 286 
Rafinesquia 995 

californica 995 
neo-mexicana 996 

Ragweed 1106 
Tribe 1104 
Western 1106 

Ragwort, Purple 1153 
Raillardella 1145 

argentea 1145 
muirii 1145 
pringlei 1146 
scabrida 1145 
scaposa 1145 

var. pringlei 1146 
Ramona pilosa 870 

vaseyi871 
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Ranunculaceae 372 
Ranunculus 383 

alismaefolius 384 
var. alismellus 384 
var. hartwegii 384 

andersonii 391 
aquatilis 391 

var. bakeri 391 
var. hispidulus 391 
var. peduncularis 

391 
var. trichophyllus 

391 
arvensis 390 
bloomeri 389 
bongardii 386 

var. greenei 386 
bulbosus 388 
californicus 387 

var. crassifolius 387 
var. cuneatus 387 
var. ludovicianus 

387 
canus 386 
cymbalaria 390 
delpliinifolius 384 
eschscholtzii 386 

var. oxynotus 386 
flammula var. reptans 

385 
glaberrimus 385 
hebecarpus 390 
hydrocharoides 384 
lemmonii 385 
lobbii 391 
macounii 389 
marmorarius 390 
muricatus 390 
occidentalis 388 

var. alceus 388 
var. eisenii 388 
var. rattanii 388 

orthorhynchus 389 
var. hallii 389 
var. platyphyllus 

390 
oxynotus 386 
pusillus 385 
repens 388 
sceleratus 386 

Raphanus 422 
raphanistrum 422 
sativus 422 

Raspberry, Western 481 
Rattle-weed 562 
Rattlesnake Weed 600, 

703 
Red-berry 615 
Red-bud, Western 511 
Red-heart 620 
Red Maids 345 
Red Ribbons 673 

Red Shanks 503 
Redtop 116 
Redwood 54, 55 

Family 54 
Reed 95 

Common 95 
Giant 95 

Reseda 642 
alba 642 
lutea 642 
odorata 642 

Resedaceae 642 
Rhagadiolus 990 

hedypnois 990 
Rhamnaceae 613 
Rhamnus 614 

anonaefolia 614 
californica 614 

var. crassifolia 615 
var. obtusissima 615 
var. occidentalis 615 
var. tomentella 615 
var. virida 615 

crocea 615 
var. ilicifolia 615 
var. insularis 615 
var. pilosa 615 

obtusissima 615 
occidentalis 615 
pilosa 615 
purshiana 614 

var. anonaefolia 614 
rubra 614 

Rhodiola 450 
integrifolia 451 
rosea var. integri¬ 

folia 450 
Rhododendron 740 

californicum 741 
occidentale 741 

var. paludosum 741 
Rhubarb, Wild 292 

Rhus 607 
diversiloba 608 
integrifolia 608 
laurina 608 
ovata 609 
trilobata 608 

var. anisopliylla 608 
Ribbon Wood 503 

Ribes 467 
amarum 473 
aureum 468 

var. gracillimum 468 
binominatum 474 
bracteosum 470 
californicum 473 

var. liesperium 473 
var. oligacanthum 

473 
cereum 468 
cruentum 472 

deductum 469 
divaricatum 471 

var. amictum 471 
glanduliferum 472 
gracillimum 468 
greeneianum 474 
hesperium 473 
hystrix 474 
inerme 471 

var. klamathense 
472 

lacustre 470 
lasianthum 472 
laxiflorum 470 
leptanthum var. 

lasianthum 472 
lobbii 475 
malvaceum 470 

var. indecorum 470 
var. viridifolium 

470 
marshallii 475 
menziesii 473 

var. hystrix 473 
var. leptosmum 474 
var. minus 474 
var. senile 473 

montigenum 47 0 
nevadense 469 
oligacanthum 473 
quercetorum 472 
roezlii 472 

var. cruentum 472 
sanguineum 469 

var. deductum 469 
var. glutinosum 469 

sericeum 475 
speciosum 475 
velutinum 472 

var. glanduliferum 
472 

viburnifolium 470 
victoris 474 

var. greeneianum 
474 

var. minus 474 
viscosissimum 469 

var. hallii 469 
Ribwort 955 
Rice, Indian Mountain 

124 
Ricinus 597 

communis 597 
Riddellia cooperi 1133 
Rigiopappus 1122 

leptocladus 1122 
var. longiaristatus 

1122 
Roble 272 
Rocket 

Garden 423 
Sand 423 
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Sea 422 
Wall 423 

Rock-rose Family 641 
Eomanzoffia 835 

sitchensis 835 
Romneya 401 

coulteri 401 
var. trichocalyx 401 

Rope Vine 392 
Rosa 498 

aldersonii 499 
californica 498 

var. ultramontana 
499 

gratissima 499 
gymnocarpa 499 

var. pinetorum 500 
mohavensis 498 
nutkana 498 

var. hispida 498 
pinetorum 500 
pisocarpa 499 

var. gratissima 499 
var. rivalis 499 

rivalis 499 
spithamea 499 

var. sonomensis 499 
Rosaceae 476 
Rose 498 

California Wild 498 
Cliff 498 
Family 476 
Ground 499 
Wood 499 

Rose Bay, California 
741 

Rose-mallow 626 
Rosemary, Marsh 758 
Roseroot, Western 450 
Rosilla 1132 
Rosin Weed 1092, 1093 
Rotala 665 

ramosior 665 
Roubieva 322 

multifida 322 
Rubiaceae 957 
Rubus 480 

laciniatus 482 
leucodermis 481 
parviflorus 481 

var. velutinus 481 
spectabilis 481 

var. menziesii 481 
vitifolius 482 

Rudbeckia 1073 
californica 1074 
hirta 1073 
occidentalis 1074 

Rue Family 604 
Meadow 381 

Rumex 291 
acetosella 293 

berlandieri 292 
conglomeratus 292 
crispus 292 
hymenosepalus 291 
obtusifolius 293 
occidentalis 292 
paucifolius 293 
persicarioides 293 
pulcher 293 
salicifolius 292 

var. montigenitus 
292 

venosus 291 

Ruppia 66 
maritima 66 

Rush 196 
Bog 199 
Club 150 

Dwarf 152 
Slender 151 

Common 199 
Desert 198 
Dwarf 201 
Family 196 
Indian 199 
Mat 146 
Salt 198 
Spike 147 

Common 147 
Slender 148 

Toad 200 
White-beak 158 
Wire 198 
Wood 207 

Common 207 

Rush-nut 146 
Rush-rose 641 
Rustyleaf 742 
Rutaceae 604 
Rye, Wild 102 
Rynchospora 158 

alba 158 

Sacapellote 1014 

Sacaton, Alkali 123 

Sage 867 
Ball 871 
Bee 879 
Black 870, 1140 
Bladder 865 
Blue 871 
Bud 1142 
Button 871 
Creeping 870 
Crimson 869 
Hop 329 
Pitcher 876 
Purple 871 
Red 330 
Salt 328 
Sweet 330 
Thistle 868 

Water 328 
White 330, 872 

Sagebrush 1139 
California 1141 
Common 1139 

Sagina 356 
apetala 356 

var. barbata 356 
crassicaulis 356 
linnaei 356 
occidentalis 356 

Sagittaria 71 
arifolia 71 
greggii 71 
latifolia 71 
montevidensis 71 
sanfordii 71 

Sailor Caps 755 
St. John’s Wort 637 

Family 637 
Salal 743 
Salazaria 865 

mexicana 865 
Salicaceae 261 
Salicornia 331 

ambigua 331 
var. utahensis 331 

europaea 331 
mucronata 331 
subterminalis 331 
utahensis 331 

Salix 262 
argophylla 264 
austinae 267 
bakeri 266 
brachystachys 265 
breweri 267 

var. delnortensis 267 
californica 267 
commutata 267 

var. rubicunda 267 
cordata 266 

var. mackenziana 
266 

var. watsonii 266 
delnortensis 267 
eastwoodiae 267 
exigua 264 

var. parishiana 264 
flavescens 265 
geyeriana var. 

argentea 264 
glauca var. orestera 

267 
var. villosa 267 

gooddingii 264 
jepsonii 265 
laevigata 263 

var. araquipa 263 
lasiandra 262 

var. abramsii 263 
var. lancifolia 263 



lasiolepis 265 
var. bigelovii 266 

lemmonii 266 
var. austinae 267 

longifolia 264 
lutea var. watsonii 

266 
var. nivaria 266 

macrocarpa var. 
argentea 265 

melanopsis var. bolan- 
deriana 264 

monica 265 
nigra 264 

var. vallicola 263 
orestera 267 
parisliiana 264 
petrophila 266 

var. kennedyi 266 
pliylicifolia var. 

monica 265 
piperi 266 
planifolia var. 

monica 265 
scouleriana 265 

var. crassijulis 265 
sessilifolia var. 

liindsiana 264 
var. leucodendroides 

264 
sitchensis var. angus- 

tifolia 265 
var. coulteri 265 
var. parvifolia 265 
var. ralphiana 265 

Salmon-berry 481 
Salsify 995 
Salsola 333 

kali var. tenuifolia 333 
Saltbush 323 

Australian 325 
Family 319 
Nevada 328 
Nuttall 328 
Parry 327 
Spiny 327 

Salvia 867 
apiana 872 
bernardina 869 
carduacea 868 
carnosa 869 

var. compacta 870 
var. pilosa 870 

clevelandii 871 
columbariae 868 

var. bernardina 869 
eremostacliya 870 
funerea 868 

var. fornacis 868 
greatai 868 
leucophylla 871 
mellifera 870 
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moliavensis 870 
palmeri 871 
sonomensis 870 
spathacea 869 
vaseyi 871 

Salviniaceae 39 
Salvinia Family 39 
Sambucus 964 

callicarpa 965 
glauca 965 

var. arizonica 965 
mexicana 965 
racemosa 965 

var. callicarpa 965 
velutina 965 

Samolus 757 
floribundus 757 

Samphire 331 
Sandalwood Family 284 
Sand-berry 748 
Sandbur 142, 1108 
Sand-corn 212 
Sand Food 735 
Sand Mat 362 
Sandpaper Plant 653 
Sandwort 356 
Sanguisorba 501 

annua 501 
minor 501 
officinalis 501 

Sanicle, Coast 700 
Dobie 699 
Poison 700 
Purple 699 
Sierra 700 

Sanicula 697 
arctopoides 698 
arguta 699 
bipinnata 700 
bipinnatifida 699 

var. flava 699 
var. nemoralis 699 

laciniata 700 
var. serpentina 700 

maritima 699 
menziesii 698 

var. foliacea 699 
var. nudicaulis 699 
var. pedata 699 

nevadensis 700 
var. glauca 700 

saxatilis 701 
septentrionalis 700 
tuberosa 700 

Santalaceae 284 
Sapindaceae 612 
Saponaria 364 

officinalis 364 
Sarcobatus 332 

vermiculatus 332 
Sarcodes 739 

sanguinea 739 
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Sarcostemma 
heterophyllum 771 

Sarraceniaceae 448 
Satin Bells 238 
Satureia 875 

chandleri 875 
Saururaceae 286 
Saxifraga 454 

aestivalis 455 
bryophora 456 
fragarioides 456 
integrifolia 455 

var. sierrae 456 
marshallii 456 
mertensiana 456 
napensis 456 
nidifica 456 
nivalis 455 
peltata 458 
ranunculifolia 459 
tolmiei 457 
virginiensis % 

var. californica 456 
var. napensis 456 

Saxifragaceae 454 
Saxifrage 454 

Alpine 457 
Family 454 
Golden 464 

Scabiosa 970 
atropurpurea 970 

Scandix 701 
pecten-veneris 701 

Scarlet Bugler 912 
Scarlet Cup 938 
Scheuchzeria 68 

palustris 68 
Sehmaltzia anisophylla 

608 
Schoenolirion 214 

album 214 
bracteosum 214 

Schoenus 157 
nigricans 158 

Scirpus 150 
acutus 153 
americanus 154 
caespitosus 152 
californicus 153 
campestris 155 
carinatus 152 
cernuus 151 
clementis 152 
congdonii 155 
criniger 156 
fluviatilis 155 
lineatus 155 
microcarpus 155 
nevadensis 153 
olneyi 154 
pauciflorus 152 
setaceus 152 
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validus 153 
yosemitanus 152 

Scleranthus 363 
animus 363 

Scoliopus 250 
bigelovii 250 

Scolymus 990 
liispanicus 990 

Scopulophila 363 
rixfordii 363 

Scorzonella 993 
arguta 994 
laciniata 994 

var. bolanderi 994 
maxima 994 
nutans 993 

var. laciniata 993 
paludosa 994 

var. integrifolia 994 
pratensis 994 
procera 994 

var. pratensis 994 
sylvatica 993 

var. stillmanii 994 
troximoides 994 

Scorzonera 995 
hiepanica 995 

Scouring-rush, Common 
40 

Scribneria 101 
bolanderi 102 

Scrophularia 906 
californica 906 

var. catalina 906 
var. floribunda 906 
var. laciniata 906 

Scrophulariaceae 895 

Scutellaria 863 
angustifolia 864 

var. canescens 864 
antirrhinoides 864 
bolanderi 864 
californica 864 
epilobiifolia 863 
lateriflora 863 
nana 865 
tuberosa 865 

var. similis 865 
Sea-Pink 758 
Securinega 594 

fasciculata var. liallii 
595 

Sedella 450 
congdoni 450 
pumila 450 

var. congdonii 450 
Sedge 158 

Arctic 166 
Awl 170 
Bottle 192 
Bristle 192 

GENERAL INDEX 

Brown 185 
Cluster 177 
Cotton 156 

Slender 157 
Douglas 167 
Family 144 
Field 168 
Foothill 168 
Golden 180 
Green 191 
Harford 176 
Mendocino 182 
Oregon 190 
Porcupine 192 
Busty 169 
Sheep 172 
Sierra 185 
Silver 176 
Soft 176 
Tall Swamp 191 
Walking 149 
Water 187 
Western 172 
Wood 172 
Woolly 191 

Sedum 451 
blochmanae 450 
cotyledon 452 
douglasii 451 
obtusatum 451 
pinetorum 450 
radiatum 451 
spathulifolium 451 
stenopetalum 451 
variegatum 450 

Selaginella 41 
bigelovii 42 
bryoides 42 
cinerascens 42 
douglasii 42 
Family 41 
parishii 42 
rupestris var. bolan¬ 

deri 42 
var. fendleri 42 
var. hansenii 42 

watsonii 43 

Selaginellaceae 41 
Self Heal 866 
Senecio 1147 

aphanactis 1155 
aronicoides 1155 
astephanus 1151 
aureus var. croceus 

1154 
var. subnudus 1154 

austinae 1154 
bernardinus 1154 
bolanderi 1154 
breweri 1154 
californicus 1155 
canus 1153 

clarkianus 1149 
clevelandii 1152 
covillei 1152 

var. scorzonella 1152 
Creek 1149 
douglasii 1149 

var. monoensis 1149 
elegans 1153 
eurycephalus 1154 

var. austinae 1154 
fastigiatus var. lay- 

neae 1153 
fremontii 

var. occidentalis 
1149 

greenei 1153 
howellii 1153 
hydrophilus 1151 
ilicetorum 1151 
ionophyllus 1153 

var. bernardinus 
1153 

var. sparsilobatus 
1154 

var. stygius 1154 
lemberti 1154 
lugens var. exaltatus 

1151 
var. megacephalus 

1152 
lyoni 1149 
mendocinensis 1151 
mikanioides 1155 
moliavensis 1155 
monoensis 1149 
muirii 1152 
multicapitatus 1150 
neomexicanus 1153 
occidentalis 1150 
parryi 1150 
pauciflorus 1154 

var. croceus 1154 
var. fallax 1154 
var. jucundulus 1154 
var. subnudus 1154 

petrocallis 1152 
scorzonella 1152 
serra 1150 

var. altius 1150 
var. integriusculus 

1150 
var. sanctus 1150 

sparsilobatus 1154 
stygius 1154 
sylvaticus 1155 
triangularis 1150 
vulgaris 1155 
whippleanus 1151 

Senna 512 
Sequoia 54 

gigantea 54 
sempervirens 55 
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Sericocarpus 1044 
rigidus 1044 

Service Berry, Western 
509 

Sesbania 580 
macrocarpa 580 

Sesuvium 342 
sessile 342 

Setaria 141 
glauca 142 
gracilis 142 

Shad-Scale 328 
Shamrock 541 
Sheep-Fat 327 
Shell-flower 879 
Shepherdia 663 

argentea 663 
Shepherd’s Needle 701 
Shepherd’s Purse 442 
Sherardia 963 

arvensis 963 
Shin-leaf, White-veined 

737 
Shooting Star 753 

Alpine 753 
Lowland 754 
Sierra 753 

Short-hair 177 
Sida 631 

hederacea 631 
Sidalcea 628 

asprella 630 
californica 630 
calycosa 629 
diploscyplia 628 
eximia 629 
glaucescens 631 
hartwegii 628 
liickmanii 631 

var. parishii 631 
hirsuta 629 
malachroides 631 
malvaeflora 630 

var. asprella 630 
var. californica 630 

oregana 630 
parviflora 631 
pedata 630 
reptans 630 
rhizomata 629 
spicata 629 

var. pedata 630 
var. reptans 630 

sulcata 629 
Sideranthus gracilis 

1026 
Silene 364 

antirrhina 365 
aptera 367 
bernardina 368 
bridgesii 367 
californica 366 

campanulata 366 
var. greenei 366 
var. petrophila 366 

douglasii var. monan- 
tha 370 

gallica 365 
grandis 369 

var. pacifica 369 
grayi 370 
hookeri 366 
laciniata 365 
lemmonii 367 
menziesii 366 
montana 368 
multinervia 365 
occidentalis 367 

var. nancta 368 
parishii 366 
pectinata 368 
verecunda 369 

var. platyota 369 
watsonii 370 

Silk Tassel Bush 731 
Family 731 

Silver-weed 485 
Silybum 1161 

marianum 1161 
Simarubaceae 606 
Simmondsia 606 

californica 607 
Sisymbrium 420 

altissimum 421 
cumingianum 422 
incisum 421 

var. hartwegianum 
421 

var. sonnei 421 
officinale 420 
pinnatum 421 
sophia 421 

Sisyrinchium 254 
bellum 254 
californicum 255 
grandiflorum 255 

Sitanion 104 
anomalum 104 
breviaristatum 105 
californicum 105 
glabrum 105 
hanseni 104 
hystrix 105 
jubatum 104 
minus 105 

Sium 712 
cicutaefolium 712 

var. lieterophyllum 
712 

Skeleton Weed 309 
Skevish 1054 
Skull-cap 863 

Blue 865 
California 864 

Skunkweed 790 
Skyrocket 794 
Slim Solomon 249 
Slink-pod 250 
Smart-weed, Dotted 289 
Smelowskia 427 

calycina 427 
fremontii 427 

Smilacina 249 
amplexicaulis 249 

var. glabra 249 
sessilifolia 249 
stellata 249 

Smilax 252 
californica 252 

Smoke Tree 557 
Snake-root 697 

Button 693 
Snake’s Head 1001 
Snapdragon 897 
Sneezeweed 1131 

Bigelow 1132 
Tribe 1110 

Snow Berry 966 
Snow Brush 619, 622 
Snow-drop Bush 758 
Snow-drops 238 
Snow Plant 739 
Soap Plant 215, 322 
Soapwort 364 
Solanaceae 886 
Solanoa 771 

purpurascens 771 
Solanum 891 

douglasii 892 
elaeagnifolium 892 
nigrum 892 
rostratum 893 
tenuilobatum 892 
umbelliferum 892 
villosum 892, 1170 
wallacei 892 

var. viridis 892 
xantii 892 

var. glabrescens 892 
Solidago 1033 

californica 1034 
var. nevadensis 1034 

confinis 1035 
var. luxurians 1035 

corymbosa 1034 
elongata 1035 
guiradonis 1035 
multiradiata var. 

scopulorum 1035 
occidentalis 1033 
pumila 1035 
spathulata 1034 

Soliva 1143 
sessilis 1143 

Sonchus 1000 
arvensis 1000 
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asper 1000 
oleraceus 1000 
tenerrimus 1000 

Sonnea harknessii 856 
Sorbus 507 

sitchensis 508 
var. densa 508 

Sorglium 144 
Tribe 142 

Sorrel 
Mountain 293 
Redwood 588 
Sheep 293 
Wood 588 
Yellow 588 

Sowbane 321* 
Sow-thistle 1000 

Common 1000 
Corn 1000 
Prickly 1000 

Spanish Bayonet 246, 247 
Spanish Dagger 247 
Sparganiaceae 62 
Sparganium 62 

angustifolium 62 
eurycarpum 62 

var. greenei 62 
simplex 62 

Spartina 131 
foliosa 131 
gracilis 131 

Spearmint 886 
Spearwort, Creeping 385 

Dwarf 385 
Spectacle Pod 436 
Specnlaria 973 

biflora 973 
perfoliata 973 

Speedwell 932 
Alpine 933 
Corn 934 
Thyme-leaf 933 

Spergula 361 
arvensis 361 

Spergularia 359 
clevelandii 360 
maerotheca 360 

var. leucantha 360 
var. scariosa 360 
var. talinum 360 

platensis 361 
rubra var. perren- 

nans 360 
salina 360 

var. sordida 360 
tenuis 360 

Spermatophyta 44 
Sphacele 875 

calycina 876 
var. glabella 876 
var. gracilis 876 
var. wallacei 876 

fragrans 876 
gracilis 876 

Sphaeralcea 632 
acerifolia 635 
ambigua 634 
angustifolia var. 

cuspidata 635 
arcuata 634 
bakeri 635 
coulteri 634 
davidsonii 634 
densiflora 633 
eremicola 635 
exilis 633 
fasciculata 634 

var. laxiflora 634 
fendleri var. cali- 

forniea 635 
fremontii 633 

var. cereophorum 
634 

nesiotica 634 
orcutti 634 
palmeri 633 
parryi 633 
pulchella 635 
purpurea 635 
rotundifolia 633 
violacea 635 

Sphaerostigma 
alyssoides 686 

andinum 685 
bistorta 685 

var. reedii 684 
chamaenerioides 686 
contortum 685 
dentatum 685 
hallii 685 
hirtellum montanum 

684 
micranthum 684 
pallidum 684 
refractum 686 

Sphenopholis 110 
obtusata var. lobata 

110 
Sphenosciadium 729 

capitellatum 729 
var. eryngiifolium 

729 
var. scabrum 729 
var. validum 729 

eryngiifolium 729 
validum 729 

Spice Bush 393 
Spider Plant 407 
Spikeweed, Common 1087 

Fitch’s 1088 
Spinach 323 

Cattle 328 
New Zealand 342 
Sea 342 

Spinacia 323 
oleracea 323 

Spiraea 478 
betulaefolia 479 
caespitosa 479 
densiflora 478 
douglasii 478 

Spiranthes 258 
porrifolia 259 
romanzoffiana 258 

Spirodela 194 
polyrhiza 194 

Spirostachys occidentalis 
331 

Spleenwort 35 
Dwarf 35 

Sporobolus 122 
airoides 123 
asperifolius 123 
confusus 123 
contractus 123 

Spotted Blush 677 
Spruce 50 

Big-cone 52 
Douglas 52 
Engelmann 51 
Sitka 51 
Tideland 51 
Weeping 51 

Spurge 598 
Caper 601 
Family 594 
Large 599 
Petty 602 
Spotted 600 
Tliyme-leaf 599 

Spurrey 361 
Corn 361 
Sand 359 

Squaw Bush 608 
Squaw Mat 624 
Squaw-root 708 
Squaw Waterweed 1059 
Stachys 876 

ajugoides 877 
var. stricta 877 
var. velutina 878 

albens 877 
var. juliensis 877 

bullata 878 
californica 877 
chamissonis 877 
pycnantha 877 
veronicaefolia 878 

Stanfordia californica 
417 

Stanleya 411 
elata 411 
pinnata 411 

Staphylea 611 
bolanderi 611 

Staphyleaceae 610 



Star-flower 249, 756 
Statice 757 

arctica var. califor- 
nica 758 

limonium var. cali- 
fornica 758 

Steer’s Head 405 
Stellaria 354 

borealis 355 
var. bongardiana 

355 
crispa 355 
jamesiana 355 
littoralis 355 
longipes 355 

var. laeta 355 
media 354 
nitens 354 
umbellata 354 

Stemodia 930 
durantifolia 930 

Stenanthium 211 
occidentale 211 

Stenotopsis 1022 
linearifolius 1022 

var. interior 1023 
Stenotns 1028 

acaulis 1028 
var. kennedyi 1028 

linearifolius 1023 
stenophyllus 1028 

Stephanomeria 996 
cichoriacea 997 
eoronaria 998 
exigua 998 

var. eoronaria 998 
var. pentachaeta 

998 
laetucina 997 
minor 998 
myrioclada 998 
parryi 997 
pentachaeta 998 
runcinata 998 

var. myrioclada 998 
var. parishii 998 

tenuifolia 997 
tomentosa 998 
virgata 998 

Sterculiaceae 636 
Sterculia Family 636 
Stick-seed 839 
Stillingia 598 

annua 598 
linearifolia 598 

var. paucidentata 
598 

paucidentata 598 
Stink Bells 242 
Stinkweed, Mohave 408 
Stipa 124 

californica 125 
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comata 126 
coronata 125 
elmeri 125 
eminens 126 
lemmoni 127 

var. jonesii 127 
lepida 126 

var. andersonii 126 
lettermani 127 
minor 127 
occidentalis 125 
parishii 126 
pulchra 126 
setigera 126 
speciosa 125 
stillmanii 126 
thurberiana 125 
vaseyi 126 

Stitchwort 354 
Stock, Garden 434 
Stone-crop 451 

Family 449 
Storax 758 

Family 758 
Storksbill 591 
Stramonium 887 
Strawberry 482 

Beach 343 
Sand 482 
Scarlet 482 
Wood 483 

Streptanthella longi- 
rostris 413 

Streptanthus 414 
amplexicaulis 417 
barbatus 417 
breweri 419 
californicus 417 
campestris 417 

var. bernardinus 417 
cordatus 417 
coulteri 416 
crassicaulis 415 
diversifolius 419 
glandulosus 419 

var. albidus 419 
var. pulchellus 420 

glaucus 415 
gracilis 418 
heterophyllus 417 
hispidus 420 
inflatus 416 
insignis 420 
lemmonii 416 
major 415 
niger 419 
orbiculatus 418 
parryi 416 * 
pilosus 415 
polygaloides 419 
pulchellus 420 
secundus 420 
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simulans 417 
suffrutescens 418 
tortuosus 418 

var. flavescens 418 
var. oblongus 418 
var. orbiculatus 418 
var. suffrutescens 

418 
Streptopus 248 

amplexifolius 248 
Stylocline 1062 

filaginea 1063 
var. depressa 1063 

gnaphalioides 1063 
micropoides 1063 

Stylopappus laciniatus 
1007 

Stylophyllum 
densiflorum 453 
insulare 453 

Styracaceae 758 
Styrax 758 

officinalis var. cali¬ 
fornica 758 

var. fulvescens 759 
Suaeda 332 

californica 332 
var. pubescens 332 

depressa var. erecta 
333 

moquini 333 
suffrutescens 333 

Subularia 441 
aquatica 441 

Sugar-Bush 609 
Sugar Stick 738 
Sulphur-Flower 317 
Sumac 607 

Family 607 
Laurel 608 

Summer’s Darling 676 
Sundew 448 

Family 448 
Sunflower 1075 

Common 1076 
Desert 1082 
Family 979 

Suwarro 658 
Sweet Brush 503 
Sweet Cicely 702 

Sierra 703 
Sweet-gale, Family 279 
Sweet Shrub 393 

Family 393 
Swertia 765 

albicaulis 766 
albomarginata 766 

var. purpusii 767 
covillei 766 
neglecta 766 
nitida 766 
parryi 767 
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perennis var. obtusa 
766 

radiata 767 
tubulosa 767 

Sycamore, Western 476 
Symphoricarpos 966 

albus 966 
longiflorus 967 
mollis 967 
oreophilus 967 
parishii 967 
parvifolius 967 
racemosus 967 
rotundifolius 967 

var. oreophilus 967 
Symphytum 857 

asperrimum 857 
Syntherisma 136 

sanguinalis 136 
Synthyris 931 

reniformis 932 
rotundifolia 932 

Syntrichopappus 1119 
fremontii 1119 
lemmonii 1120 

Syringa 465 
Syrmatium 

dendroideum 555 
glabrum 555 
niveum 554 
patens 555 
traskiae 555 

Tamaricaceae 640 
Tamarisk 640 

Family 640 
French 640 

Tamarix 640 
gallica 640 

Tanacetum 1137 
camphoratum 1138 
canum 1138 
potentilloides 1138 

Tansy, Dune 1138 
Taraxacum 1004 

ceratophorum var. 
bernardinum 1004 

dens-leonis 1004 
erythrospermum 1004 
laevigatum 1004 
officinale 1004 
vulgare 1004 

Taraxia graciliflora 683 
ovata 683 
palmeri 684 

Tare 581 
Tarweed 1088, 1096 

Chile 1097 
Coast 1091 
Hayfield 1089 
Tribe 1086 

Taxaceae 59 
Taxodiaceae 54 

Taxus 59 
brevifolia 59 

Tea, California 560 
Labrador 740 
Mexican 60, 321 

Teasel, Family 969 
Fuller’s 970 

Tea-tree, Oregon 619 
Tellima 461 

affinis 460 
cymbalaria 460 
grandiflora 461 
heterophylla 460 
parviflora 461 
scabrella 460 
tenella 461 

Tessaria borealis 1072 
Tetracoccus 595 

dioicus 595 
hallii 595 

Tetradymia 1159 
canescens 1159 

var. inermis 1159 
comosa 1160 
glabrata 1159 
spinosa 1160 
stenolepis 1160 

Tetragonia 342 
expansa 342 

Teucrium 861 
cubense var.densum861 

Thalictrum 381 
alpinum 381 
fendleri 381 

var. hesperium 382 
occidentale 382 
polycarpum 382 

var. caesium 382 
sparsiflorum 381 

Thamnosma 604 
montana 605 

Thelypodium 411 
brachycarpum 413 
cooperi 414 
tlavescens 412 
howellii 413 
integrifolium 412 
laciniatum 412 
lasiophyllum 412 

var. inalienum 413 
var. rigidum 413 
var. utahense 413 

lemmonii 412 
longirostris 413 
stenopetalum 413 
utahensis 413 

Thermopsis 514 
argentata 515 
gracilis 

var. argentata 515 
var. velutina 515 
var. venosa 515 

macrophylla 515 
velutina 515 
venosa 515 

Thimble-berry 481 
Thistle 1161 

Barnaby’s 1169 
Bee 694 
Blessed 1160 
Brownie 1164 
Bull 1162 
Canada 1167 
Coyote 696 
Desert 1165 
Distaff 1161 
Golden 990 
Indian 1163 
Milk 1161 
Napa 1168 
Russian 333, 433 
Sierra 1165 
Spanish 1110 
Star 1168 

Purple 1169 
Yellow 1169 

Swamp 1165 
Tribe 1160 
Turkestan 1169 

Thlaspi 436 
alpestre 436 

var. californicum 
436 

arvense 437 
californicum 436 

Thorn 509 
Camel 585 
Cotton 1160 
Crucifixion 606 
Desert 889 
Peach 891 
Rabbit 890 
Squaw 890 
White 622 

Thorn-Apple 887 
Purple 887 

Thoroughwort 1018 
Three-square 154 
Thrift 757 

Family 757 
Thuja 56 

plicata 56 
Thymelaeaceae 663 
Thysanocarpus 446 

conchuliferus 447 
curvipes 447 

var. elegans 447 
var. eradiatus 447 
var. longistylus 44 

elegans 447 
emarginatus 447 
laciniatus 447 

var. conchuliferus 
447 



var. crenatus 447 
var. emarginatus 447 

radians 447 
Tiarella 459 

unifoliata 460 
Tibinagua 314 
Tidestromia 335 

oblongifolia 335 
Tidy Tips 1100 
Tillaea 449 

aquatica 449 
var. drummondii 449 

drummondii 449 
erecta 448 

var. eremica 450 
minima 450 

Timothy 119 
Mountain 119 
Tribe 113 

Tinkers Penny 637 
Toad-flax, Bastard 284 
Tobacco 888 

Coyote 889, 1083 
Indian 889 
Tree 888 

Tobacco Brush 619 
Weed 989 

Tocalote 1168 
Tofieldia 210 

occidentalis 210 
Tolguacha 887 
Tolmiea 464 

menziesii 464 
Tomatilla 890 
Tomatillo 894 
Tomato, Husk 894 
Tonella 905 

collinsoides 906 
tenella 905 

Tooth-cup 665 
Toothwort 426 

Torchwood Family 607 
Torilis 703 

nodosa 703 
Torresia 134 

macrophylla 134 
Torreya 60 

californica 60 
Townsendia 1044 

scapigera 1044 
Toyon 508 

Tragia 1170 
ramosa 1170 

Tragopogon 995 
porrifolius 995 

Trautvetteria 381 
grandis 381 

Tree of Heaven 606 
Trefoil, Bird ’s-foot 547 
Tribulus 603 

terrestris 603 
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Tricardia 835 
watsonii 835 

Tricliocoronis 1014 
riparia 1014 
wrightii 1014 

Trichoptilium 1127 
incisum 1128 

Trichostema 861 
lanatnm 863 

var. denudatum 863 
lanceolatum 862 
laxum 862 

var. rubrisepalum 
862 

micranthum 862 
oblongum 862 
ovatum 863 
parishii 863 
rubrisepalum 862 
simulatum 862 

Trientalis 756 
europaea var. latifolia 

756 
Trifolium 535 

albopurpureum 546 
var. neolagopus 546 

amoenum 545 
amplectens 537 

var. diversifolium 
537 

var. stenophyllum 
537 

var. truncatum 537 
andersonii 544 
appendiculatum 539 

var. rostratum 539 
barbigerum 540 

var. andrewsii 541 
beckwithii 543 
bifidum 541 

var. decipiens 542 
bolanderi 544 
breweri 542 

californicum 545 
ciliatum 542 
ciliolatum 542 
cyathiferum 540 
depauperatum 537 

var. angustatum 538 
var. laciniatum 538 

dichotomum 545 
var. turbinatum 545 

diversifolium 537 
dubium 541 
erioceplialum 546 

var. liarneyense 547 
fucatum 537 

var. flavulum 537 
var. gambellii 537 
var. virescens 537 

gracilentum 542 
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var. inconspicuum 
542 

var. palmeri 542 
grantianum 540 
gymnocarpon 545 
howellii 544 
hybridum 543 
involucratum 539 

var. fendleri 539 
var. fimbriatum 539 
var. kennedianum 

539 
kingii 543 
lemmonii 545 
longipes 547 

var. elmeri 547 
macraei 545 
macrocephalum 544 
microcephalum 541 
microdon 541 

var. pilosum 541 
monanthum 540 

var. grantianum 540 
var. parvum 540 
var. tenerum 540 

monoense 544 
obtusiflorum 538 
oliganthum 540 

var. trichocalyx 540 
olivaceum 546 

var. columbinum 546 
var. griseum 546 

oreganum 543 
petrophilum 545 
polyodon 538 
pratense 546 
procumbens 541 
repens 544 
rostratum 539 
spinulosum 539 
stenophyllum 537 
tridentatum 538 

var. aciculare 538 
var. segetum 538 

truncatum 537 
variegatum 539 

var. melananthum 
540 

var. pauciflorum 539 
var. trilobatum 539 

Triglochin 68 
maritima 68 

var. debilis 68 
palustris 1170 
striata 68 

Trillium 251 
Coast 251 
Common 251 
ovatum 251 
rivale 251 
sessile var. angusti- 

petalum 251 
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var. cliloropetalum 
251 

var. giganteum 251 
Triodia 98 

mutica 99 
pulchella 99 

Trisetum 109 
brandegei 109 
canescens 109 
cernuum 109 
congdonii 110 
flavescens 109 
sesquiflorum 110 
spicatum 109 
wolfii 109 

Trixis 1013 
californica 1013 
suffrutieosa 1013 

Trompillo 892 
Tropidocarpum 434 

capparideum 435 
dubium 434 
gracile 434 

var. dubium 434 
Troximon glaucum var. 

dasycephalum 
1005 

var. laciniatum 1005 
gracilens 1007 

var. greenei 1007 
heterophyllum var. 

californicum 
f. erenulatum 1007 
f. turgidum 1007 

humile 1006 
nuttallii 1006 

Tsuga 49 
heterophylla 50 
mertensiana 50 

Tule, Bull 155 
Common 153 

Tule-Mint 885 
Tule Potato 71 
Tulip, Sierra Star 238 

Yellow Star 238 
Tumble-weed 334 
Turkey-beard 211 
Turk’s Pug 297 
Turpentine Weed 862 
Twayblade 259 
Twisted-stalk 248 
Typha 61 

angustifolia 62 
latifolia 61 

Typhaceae 61 
Ulex 533 

europaeus 533 
Ulmaceae 282 
Umbelliferae 691 
Umbellularia 396 

californica 396 
Umbrella-wort 339 

Unicorn Plant 950 
Uropappus 992 

clevelandii 993 
leucocarpus 993 
lindleyi 993 

var. clevelandii 993 
var. leucocarpus 993 

linearifolius 992 
Urtica 280 

californica 281 
gracilis var. holo- 

sericea 280 
var. densa 281 
var. greenei 281 

urens 281 
Urticaceae 280 
Utricularia 950 

intermedia 951 
minor 951 
vulgaris 951 

Vaccaria 363 
vulgaris 363 

Vaccinium 751 
caespitosum 752 
membranaceum 752 
myrtillus 752 

var. microphyllum 
752 

occidentale 751 
ovatum 751 

var. saporosum 751 
parvifolium 751 

Valeriana 970 
sylvatica 970 

var. glabra 970 
Valerianaceae 970 
Valerianella ciliosa 971 
Valerian Family 970 
Valley Foam 592 
Valley Tassels 943 
Vancouveria 395 

hexandra 396 
parviflora 396 

Velaea 715 
arguta 715 
hartwegii 716 
kelloggii 716 
parishii 716 

Velezia 364 
rigida 364 

Velvet Weed 689 
Venegasia 1131 

carpesioides 1131 
Venus Looking-glass 973 
Veratrum 213 

californicum 213 
fimbriatum 213 
insolitum 213 
viride 213 

Verbascum 896 
blattaria 896 

thapsus 896 
virgatum 897 

Verbena 857 
bipinnatifida 859 
bracteosa 859 
Family 857 
hastata 858 
Lemon 859 
officinalis 858 
polystachya 858 
prostrata 858 
robusta 859 
Sand, Common 338 

Yellow 337 
urticifolia 858 

Verbenaceae 857 
Verbesina 1083 

dissita 1083 
encelioides var. 

exauriculata 1083 
Veronica 932 

alpina var. unalas- 
chensis 933 

americana 932 
anagallis 933 
arvensis 934 
buxbaumii 934 
cusickii 933 
peregrina 934 
scutellata 933 
serpyllifolia 933 

Vervain 857 
Blue 858 
Common 858 
Nettle-leaf 858 

Vetch 581 
American 581 
California 581 
Common 581 
Giant 582 

Viburnum 965 
ellipticum 966 

Vicia 581 
americana 581 

var. linearis 582 
var. truncata 582 

californica 582 
exigua 581 

var. hassei 581 
gigantea 582 
sativa 581 
semicincta 582 

Viguiera 1074 
ciliata 1075 
deltoidea var. parishii 

1075 
laciniata 1074 
multiflora var. neva- 

densis 1075 
parishii 1075 
reticulata 1075 

Villanova dissecta 1120 



Vinca 768 
major 768 

Vine Family 625 
Vinegar Weed 862 
Viola 642 

adunca 647 
var. oxyceras 647 

beckwithii 643 
blanda 648 

var. macloskeyi 648 
canina var. adunca 647 
chrysantha 644 
cucullata 647 
cuneata 646 
douglasii 643 
glabella 645 
hallii 643 
howellii 647 
langsdorffii 647, 1170 
lingulaefolia 645 
lobata 644 

var. integrifolia 644 
macloskeyi 648 
nephrophylla 647 
nuttallii 645 

var. lingulaefolia 
645 

occidentalis 648 
ocellata 646 
palmata var. cucullata 

647 
palustris 647 
pedunculata 645 
praemorsa 645 
purpurea 645 

var. pinetorum 645 
var. venosa 645 

sarmentosa 644 
sempervirens 645 
sheltonii 644 

Violaceae 642 
Violet 642 

Family 642 
Mountain 645 
Pine 644 
Western Dog 647 
Wood 644 

Virgin's Bower 392 
Vitaceae 625 
Vitis 625 

californica 625 
girdiana 625 

Wake Bobin 251 
Wall Flower 433 

Western 433 
Wallow-hyssop 931 
Wally-Basket 225 
Walnut 279 

California Black 279 
Southern 279 

Family 279 

GENERAL INDEX 

Washingtonia 193 
filifera 193 

Water Fennel 603 
Water Hyacinth 195 
Water Jacket 890 
Water-leaf 810 
Water-Lily Family 371 
Water-milfoil Family 690 
Water Shield 372 
Water Starwort Family 

602 
Water-Wally 1060 
Water-weed 72 

Yellow 666 
Water-wort 639 

Family 638 
Waxberry 966 
Wedeliella 339 

incarnata 339 
var. nudata 339 
var. villosa 339 

Whipplea 466 
modesta 467 

Whispering Bells 831 
White Man's Foot 955 
White-weed 632 
Whitlow-wort 362 
Whitneya 1134 

dealbata 1134 
Willow 262 

Alpine 266 
Arroyo 265 
Black 263 
Brewer 267 
Coyote 264 
Desert 950 
Dune 266 
Family 261 
Lemmon's 266 
Longleaf 264 
Mock 1072 
Mono 265 
Narrow-leaf 264 
Nuttall 265 
Eed 263 
Sandbar 264 
Sierra 267 
Silver 264 
Velvet 265 
Yellow 262 

Willow Herb 667 
Willow-weed 288 
Wind-flower 380 
Winter Fat 330 
Wintergreen 737 
Wishbone Bush 340 
Wislizenia 409 

refracta 409 
Wolffiella 195 

lingulata 195 
oblonga 195 

Woodland Star 460 
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Woodsia 38 
oregana 38 
scopulina 38 

Woodwardia 34 
radicans 34 
spinulosa 34 

Wormseed 322 
Wyethia 1078 

angustifolia 1080 
var. foliosa 1080 
var. solanensis 1080 

elata 1079 
glabra 1080 
helenioides 1080 
longicaulis 1079 
mollis 1079 
ovata 1079 

var. funerea 1170 
reticulata 1079 

Xanthium 1109 
calvum 1110 
campestre 1110 
canadense 1110 

var. palustre 1110 
palustre 1110 
spinosum 1109 

Xanthoxalis californica 
588 

Xerophyllum 210 
tenax 210 

Xylococcus bicolor 751 
Yarrow 1136 

Common 1136 
Yellow Mats 698 
Yerba Buena 875 
Yerba de Chivato 392 
Yerba de la Eabia 337 
Yerba del Oso 614 
Yerba del Pasmo 503 
Yerba del Pescado 595 
Yerba del Vibora 703 
Yerba Mansa 286 
Yerba Keuma 640 
Yerba Santa 834 
Yew 59 

Family 59 
Stinking 60 
Western 59 

Yucca 246 
baccata 247 
brevifolia 246 
mohavensis 247 
whipplei 246 

Zacato Gorda 844 
Zannichellia 66 

palustris 66 
Zauschneria 666 

californica 667 
var. microphylla 667 
var. villosa 667 

cana 667 
canescens 667 
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eastwooclae 667 
elegans 667 
glandulosa 667 
hallii 667 
latifolia 667 

var. tomentella 667 
var. viscosa 667 

tomentella 667 
velutina 667 

GENERAL INDEX 

villosa 667 
viscosa 667 

Zostera 66 
marina 67 

var. latifolia 67 
Zygadene 211 

Star 212 
Zygadenus 211 

brevibracteatus 212 

exaltatus 212 
fremontii 212 

var. inezianus 212 
var. minor 212 
var. salsus 212 

paniculatus 212 
venenosns 211 

var. micranthus 212 
Zygophyllaceae 603 
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