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ABSTRACT 

The shrub, t ree,  and cactus vegetation of 59 selected study s i t e s  in 
eight  drainage basins of the Nevada Test .Si te  was documented i n  1963, and 
again in 1975, by 1100 f t  of modified l i n e  interception data on each s i t e ,  
each year. vegetation of the s i t e s ,  which span the range. of 3076 t o  71r25 
f t  elevation, i s  assigned t o  f ive  plant associations, and intergrades, on 
the 25 Mojave Desert s i tes ;  e ight  associations on the 10 Great Rasin Desert 
s i tes ;  and six associations, and ecotonal types, on the 24 s i t e s  of the 
desert  transit ion. A l l  of the sampled vegetation i s  considered to  be climax. 

The data preserrted are  f o r  numbers of plants crossing the l ines,  mean 
height of plants, and calculated percentage cover of the gmund. A l l  data 
are  summarized by s i t e ,  species, and year f o r  each of the vegetation 
categories, and f o r  l iv ing  and dead plants combined and dead plants only. 
The data  a re  recorded i n  36 tables. Methods and procedures used a r e  
described i n  de ta i l .  

Apparent.from the data a r e  increases i n  the numbers, height, and 
percentage cover on nearly a l l  s i t e s ,  and i n  essent ial ly  a l l  species, 
during the 12-year period, and a decrease i n  the proportions of dead 
plants, Species composition or  re la t ive  proportions of the  species did 
not change, The increases appear to be d i rec t ly  related t o  r a i n f a l l  during 
the time interval,  especially the heavy ra ins  of 1965 and 1969, and probably 
a l so  1973. It i s  concluded tha t  i n  desert  vegetation numbers and s ize  of 
shrubs vary signif icant ly with climatic f luctuat ions thmugh time, and 
ref lec t .espec ia l ly  the r a i n f a l l  h i s b r y  of a given s i t e  a t  any point i n  
time. 
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rn0DUCT ION 

A s  par t  of a program designed t o  assess the e f f ec t s  of t e s t  a c t i v i t i e s  
a t  the Nevada Test S i t e  on the native plant  and animal assemblages, a l l  
components of the vegetation of selected s i t e s  were documented through the 
period 1962-1975. Segments of the data have been presented i n  usually 
summary form in past publications, t o  the extent and a t  the leve l  needed 
to meet the objectives of each publication, It i s  the  objective of t h i s  
report  t o  present in t h e i r  en t i re ty  the data f o r  the  woody components of 
the 59 undisturbed communities; shrub vegetation of s i t e s  disturbed by 
nuclear detonations, f i r e ,  o r  blading w i l l  be dea l t  with, along with the 
herbaceous vegetation, in a l a t e r  report. 

The vegetation mosaic of central-southern Nevada has been described 
i n  Featley (1976) in re la t ion  t o  physiographic, geologic, climatic, and 
edaphic features  of the  region and a s  background information t o  accompany 
the geographic dis t r ibut ions of the vascular f lora .  The present report  is  
an elaboration of the  quant i ta t ive hasea f o r  t h e  description of the shrub 
(and t ree)  plant associations, a s  they occur i n  the Nevada Test S i t e  part 
of the region, Interpretat ive matters, not dea l t  with previously, w i l l  be 
considered here t o  the extent necessary t o  complete the overal l  def in i t ion  
of the  vegetation mosaic of the Nevada Test Si te ,  Refinements yet  t o  be 
made in t h i s  description w i l l  include considerations of the herbaceoua , 

species of these same communities, analyses of species d ivers i ty  ( in  to t a l ,  
over 300 plant species occur on the study s i tes ) ,  ordination of the 
communities, species association, and other treatments of the  data. The 
considerations here a re  those f o r  which the shrub data were collected 
primarily, viz., t o  document quantitatively cer tain shrub parameters f o r  
use w i t h  physical and other biological psrameters measured on the same 
s i t e s  toward an d e r s t a n d i n g  of the ecosystem of each s i t e ,  and in re l a t ion  
to the systems of a l l  other s i t e s ,  both i n  space and through time. 

THE VEGETATION MOSAIC 

The Nevada Test S i t e  l i e s  within the area of t rans i t ion  fmm ~e Mojave 
Desert to the south and the Great Basin Desert t o  the north. Across t h i s  
region of t rans i t ion  there a r e  large imremkntal increases i n  elevation af 
the f loo r s  of the eight drainage basins that  are  wholly o r  pa r t i a l ly  included 
within the Test S i t e  boundartes. Each basin is  circumscribed by h i l l s  and 
mountains, below which a re  the coalesced a l luv ia l  f ans  (bajadas); there are, 
therefore, a l so  large increases in elevation from the lower bajadas t o  the 
crests of the mountainao 

These l a t i t ud ina l  and a l t i t ud ina l  increases i n  elevation, and the  
accompanying environmental changes, a re  ref lected i n  the kinds of vegetation 
tha t  occur along environmental gradients from south t o  north, and in each 
drainage basin from the lowest t o  the highest elevations. Vegetation of 
the southern pa r t  of the  Test Site, coincidentally an area of limestone- 



dolomite mountains, i s  t h a t  of the  Mojave Desert extending to  the south 
across much of southern California, including Death Valley. Vegetation of 
the volcanic mountains and mesas of the northern part  of the area, and in 
ce r t a in  pa r t s  of the bansin floors,  i s  that  of t h e  G r e a t  Basin Desert 
extending t o  the north across cent ra l  and northern Nevada. In general, the 
Mojave Desert vegetation occurs below 4000 f t ,  the Great Basin Desert is  
above 5000 it, and between 4000 and 5000 f t  the vegetation types a re  
t r ans i t iona l  between the  two large deserts,, 

The vegetation pat tern is  associated with the  higher temperatures and 
lower r a i n f a l l s  of the lower-elevation Mojave Desert, the hwer  temperatures 
and usually higher r a i n f a l l s  of the Great Basin Desert, and the climatic 
f luctuat ions and extremes of both deser ts  which characterize the t rans i t ion  
deser t  areas. Frenchman and Yucca F l a t s  are closed drainage basins with 
playas, i n  which the vegetation pat tern includes Mojave, Great Basin, and 
t r ans i t ion  desert  communities (~renchman n a t )  o r  Great Basin and t rans i t iona l  
communities (YW ca ~ l a t  ) according t o  patterns of year-round nocturnal cold 
ai r  accumulations i n  the lowlands of these basins  eatle ley 1974, 1975). 

The overal l  vegetation pattern i n  relat ion t o  physiographic features  
i s  shown i n  Figure 1. The Mjave Desert includes a l l  areas  d e s i s a t e d  a s  
"Larrea81 i n  the  figure legend, except those i n  Yucca Flat. The llAtriplex", 
wArtemisiau, and 81mountains, h i l l s  and mesasu north of the Mojave Desert 
l imfts,  a r e  interpreted a s  Great Basin Desert, and a l l  others a re  here 
considered t o  characterize and belong t o  the deser t  transition.. In  the 
present treatment, the sampled vegetation include8 f ive  Mojave Desert 
plant  associations (and intergrades), eight belonging to the  Oreat Basin 
Desert, and s i x  (plus ecotonal types) tha t  a re  ident i f ied with and res t r ic ted  
t o  the  desert t ransi t ion.  A l l  are  viewed a s  climax vegetation i n  the sense 
tha t  they are  a l l  self-perpetuating and stable  assemblages in equilibrium 
w i t h  the  present climate and sails. 

S i t e  Selection. Most of the  t o t a l  68 study sites were selected from - 
the vegetakion mosaic i n  1962, after there was adequate fami l ia r i ty  with what 
there  was t o  choose from, and what would potent ial ly  meet the requirement8 
of a program designed ultimately t o  evaluate the e f f e c t s  on Test S i t e  
ecosystems of ionizing radiation from nuclear detonatAons and other t e s t  
ac t iv i t i e s .  S i t e s  were chosen on the  basis  of a combination of judgmente, 
needs, and ecological in te res t :  (1) The general kind of system represented, 
and a number of other f l o r i s t i c  considerations beyond the  shrub type; (2) 
locat ion with respect to part icular  topographic and edaphic features; (3) 
h i s to ry  with regard t o  disturbance3 (4) the s i t e  ' s having served previously 
a s  a source of biological materials; ( 5 )  the potent ial  f o r  fu ture  i r rad ia t ion  
o r  no i r radiat ion;  and (6) f o r  most, a ranote o r  out-of-the-way location i n  
an e f f o r t  t o  insure survival of a s i t e ,  once selected. Where possible the 
former sampling s i t e s  of W i l l i a m  H. Rickard ( ~ i c k a r d  and Beatley, 1965j were 

. incorporated i n t o  the network. 

A t  the time of select ion (spring, 1962)1, a study p lo t  sample of a 
usually much la rger  stand of the vegetation m e  of i n t e r e s t  was delineated 
on each s i te .  Each p lo t  became the par t  of the e i t e  where many kinds of 
data collections were thereaf ter  made, and once biological aid physical 
measurements began, was considered irreplaceable i n  t he  networko 



In Mercury Valley there were two contrasting systems, one (Si te  1 )  
characterized by the conspicuous Mo jave Yucca (Yucca schidigera), and the - 
other ( s i t e  2) was obviously closely related t o  t r ans i t ion  desert  systems 
of Yucca Flat ,  40 miles t o  the north. 

In Rock Valley, one s i t e  was below the limestone Specter Range ( s i t e  3), 
and the other ( s i t e  b )  below volcanic Skull Mtno S i t e  3 was within the radia- 
t i on  f i e l d  of a caesium source (~rench ,  1964) and adjacent t o  p lo ts  B and D of 
tha t  study; t h i s  s i t e  l a t e r  was near the ZIP Rock Valley Validation Si teo  

In Jackass Flats, the four s i t e s  ( s i t e s  11-a)  on the  north slope were 
selected for  the i r  location t o  the north of Test Cell  A, and hence the i r  
potent ial  fo r  radiat ion ef fec ts  studies following nuclear reactor tes ts .  
Extreme west Jackass F la ts  was judged t o  have the simplest systems in the 
Mojave Desert par t  of the region (Si tes  7-10) 

The 10 p lo t s  (Sites 28-37) on the eas t  side of Frenchman Fla t  (plus two 
additional sites on NRDL Arcs 2 and 5) were selected a s  sampling sites for a 
Larrea radiation effects  study t o  be conducted in connection with the Small - 
Boy event on the p l a p  in July 1962. Most of these s i t e s  were beyond the 
eas t  boundary of the Test Site. 

S i tes  in Yucca Fla t  ( s i t e s  43-00) were chosen f o r  use in t e s t  e f f ec t s  
studies around ground zeros, or the i r  remoteness from ground zeros, a s  wel l  
as to serve as samples of the different  kinds of vegetation in t h i s  drainage 
basin. Three s i t e s  were d i f fe rent ia l ly  affected by the Sedan thermonuclear 
detonation in July 1962. Plot 57 was r e b c a t e d  (as 57~) upslope in 1966, 
after the or ig ina l  p lo t  was  destroyed by nearby dr i l l -hole  constructiono 

The F o r t y d i l e  Canyon ser ies  ( s i t e s  61, 62, 63, and 65) a t  the time of 
s i t e  selection were in a remote area along an unimproved road ( ~ a c k  Rainier 
b sa  ~ o a d ) ,  and included a sanddune s i t e  (Site 65) traversed by the road. 
In the  spring of 19&, construction of a new paved road system t o  Pahute Mesa 
resul ted in  near destruction of S i tes  61 and 62, leaving the study p lo t  of 
S i t e  62 a s  an is land in the bottomland a f t e r  removal of a foot or more of the 
alluvium for  f i l l  along the nearby roadbed. S i t e  68 was selected as a possible 
replacement for  S i t e  62. b c a t i o n  of the  Rainier Mesa s i t e  ( s i t e  6&), a t  the 
highest elevation of the s i t e  network, was selected for  use i n  a rzd ia t ion  
effects  study following a forthcoming nuclear t e s t  i n  Tunnel B located almost 
d i rec t ly  under the mesa-top site. 

Most o t b r  s i t e s  were chosen t o  complete the geographic and ecologic 
coverage of the Test S i t e  within i t s  1962 boundarieso 

After the network was established in 1962, in ant icipat ion t h a t  a number 
of the sites would be exposed t o  s ignif icant  dosages of ionizing radiat ion 
from atmspheric  tes t ing  in progress a t  t ha t  time, the 1963 moratarium on 
above-ground t es t ing  was declared. With the opening up in 1964 of Pahute Mesa 
for  the high-ld underground t e s t s  of the next decade, the area of the Test 
S i t e  was increased by around one-half its 1962 area, and no additional s i t e s  
were added t o  the already established network of 68 s i tes .  

Because the s i t e s  were chosen largely far  par t icular  needs, especial ly  
for use in radiation effects studies, atid except f u r  the tunnel area of 
Rainier Mesa the or ig ina l  Test S i t e  i t s e l f  was Ucated in the t r ans i t ion  



and Mojave areas, the  higher elevation Great Basin communities a r e  under- 
represented among t h e  t o t a l  study s i tes .  The numbers of PIojave, transit ion, 
and Great Basin s i t e s  remain i n  about the same proportion a s  the desert  
regions a re  represented in  the present land area of the Test Site, exclusive 
of Pahute Mesa. 

METHODS AND PROCEDURES 

Study plots,  100 x 100 f t ,  were delimited by 4 s t e e l  or  wooden posts 
i n  the spring of 1962. Each plot was a sample of a selected s i t e  where the 
vegetation was a recognizable type occurring over a few to  usually maw 
acres, and usually of a type recurring over the region, Sides of the  p l o t  
were para l le l  and perpendicular t o  the slope gradient, and drainage courses 
were excluded wherever possible. Following damage t o  the shrubs by off -road 
vehicles on about a t h i r d  of the  study plots,  p lo t s  were relocated where 
necessary and a low, single-strand wipe fehce erected apound a l l  plots, arid 
a metal sign ins ta l led  identifying t h e  project. From autumn 1962 u n t i l  
ear ly January 1973, the  p lo t s  were the s i t e s  of year-round measurements of 
r a in fa l l ,  a i r  temperature, s o i l  moisture, and ionizing radiation, and 
seasonal documentation of the  vegetation and rodent components of the systems. 

Vegetation measur ements. From August 1 through mid-september 1963, 
shrub data were collected on a l l  but 6 s i t e s  ( l a t e  November on S i t e s  61, 
62, 63, 65, and June 1964 on S i t e s  64 and 68), a t  a season when most species 
a re  leafless.  Permanent s t e e l  pins (or wooden stakes on some ~ l o t s )  were 
placed in the gmund a t  measured 10-ft intervals  on opposite s ides  of the 
plot,  so tha t  the tape connecting opposing pins 100 f t  apart  would subse- 
quently be a t  r igh t  angles t o  the  slope gradient, i. e., para l l e l  with the  
slope contours. There were thus 11 100-ft long para l le l  l i nes  on each p lo t  
(including two sides of the  plot) ,  spaced a t  10-f t intervals,  o r  a t o t a l  of 
1100 f e e t  of l i n e  along which the systematic sampling was done. A far  plo ts  
of necessity were rectangular, and t h e  l i n e s  were s e t  up so tha t  the pattern 
of sampling remained the same, with a t o t a l  of 1100 f e e t  of l ine  consisting 
of more numerous but shorter pa ra l l e l  l i n e  segments 10 f t  apart, 

Beginning with Line 1 on the down slope side of the  plot, a K & E s t e e l  
surveyor's tape, marked in f e e t  and tenths of fee t ,  was pulled a s  t au t  a s  
possible between two s t e e l  posts s e t  back of the pin markers, so t h a t  0 to 
100 ft on the  100-ft tape extended between opposing pins and the  tape was 
close t o  the height of the shrub matrix; the 0-ft mark on the  tape was 
placed d i r ec t ly  over one of the s t e e l  pins. Sometimes the tape was en t i re ly  
above the shrub matrix, but usually it also passed through a few of t h e  
t a l l e r  shrubs touching the  l ine.  A m&er s t ick,  I-inch wide, was held 
ver t ica l ly  from the gmund t o  above the tape, and was moved along the  length 
of the tape (and against the side of the tape), consistently on the  same side 
of the tape, t o  define the area of sampling. Every shrub (and herbaceous 
perennial) plant  t h a t  touched upon this 1-inch wide s t r i p  was included in 
the sampling. Recorded were the beginning and ending points of interception 
along the l i n e  (feet,  and tenths of f ee t ) ,  the measured height (in inches) 
of the  plant a t  the point of maximum height, whether the  plent was l iv ing  o r  
apparently dead, o r  i f  living, its phenolo$ical condition (vegetative, 
flowering, o r  f ru i t ing) ,  Species were separated a t  the time of recording, 



Where there were two or  more plants  in a clump with overlapping intercepts, 
the intercept  points of each plant  were recorded. Tm, o r  more meter-stick 
lengths were used t o  measure height of trees. 

The two s t e e l  posts, with the tape attached a t  each end, were pulled 
out of the ground, carr ied t o  the  next pa i r  of opposing markers upslope, 
pounded i n  the gmmd again so tha t  the  tape was taut, and data f o r  the 
100-ft l i n e  collected i n  the same ww ard i n  the same d.irection across the 
plot. The procdures  were repeated between each pa i r  of opposing s t e e l  
pins u n t i l  the 11th l i n e  (upper side of plot)  completed the p lo t  sampling. 
Recorded with the l i n e  data were the date, location of Line 1 and direct ion 
of the l ines,  i n i t i a l s  of the two individuals who collected the data, and 
other information a s  appropriate. Plants growing in each clump were so 
indicated i n  the data, and clump numbers (consecutive fmm Lines 1 through 
11) were assigned where there was interception by two or more plants of 
a clump tha t  was crossed by the l ine.  

In 1967 a l l  data  were key-punched on IBM cards according t o  the format 
below, For each plant touching or  crossing the l ine:  

P l o t  number (01 through 68) 
Date (month, day, year) 
Scient i f ic  name (genus, species, var iety o r  subspecies) 
Line number (01 through 11) 
Beginning intercept  point along l ine,  f e e t  and 

tenths of f e e t  
Ehding intercept  point along line, f e e t  a d  tenths 

of f e e t  
Height i n  inches 
N h e r  of plants  between intercept  points (usually 1 )  
Whether plant l iv ing  (L) o r  dead (D), vegetative ( in  

l ea f )  (v), flowering or f r u i t i n g  (F), o r  no notation 
(N) 

72 - For -L&rea branchea reaching o r  crossing the l ine ,  
l iv ing  (L) or dead (D) 

blank - A l l  other oolumns 

'The data were processed on the  IBM 370 a t  the University of California, 
Los Angeles, using a program tha t  calculated the following parameters f o r  
the plants  of each plot. 

For each species, and f o r  a l l  species: 

(1) Number of plants ( l iving and dead) ' intercepting the l i n e  
(2) Average height ' (inches) 

(3) Total length of intercepts  ( feet  and tenths of f e e t )  
(4) Percentage cover ( t o t a l  length of intercept divided by 1100, 

x 100) 

From A p r i l 1  through ear ly June 1975, the  shrub data were collected again 
on all s i t e s  except one (Sitas 64, previously collected in Aumst 1974). The 
col lect ions were made i n  exactly. the same way on each s i te ,  along the same l i n e s  



e x t e n d i x  between the  permanently-set s t e e l  pins, with procedures and methods 
iden t i ca l  t o  those used 12 years ear l ier .  The work was  supervised and the 
data  recorded in the  field and l a t e r  key-punched by the saus person for a l l  
data collections of both periods. 

Folluwing the 1975 data collections,  a l l  shrub data (and all other plant 
data),  as punched on around &,000 cards, were intensively reviewed for  key- 
punch or  other errors,  and for  changes i n  s c i e n t i f i c  names, s o  tha t  the 1963 
and 1975 data decks might be i n  as  nearly perfect and up-to-date form a s  
possible. The corrected decks were reproduced on tape, and a new program was 
wri t ten t o  recalculate  the shrub parameters previously calculated, but with 
plant  height i n  centimeters and the addition of separate calculations for  
living plants only, dead plants only, and both l iving and dead combined. 
Data appearing i n  the tab les  of t h i s  report  are the f i n a l  values for  these 
parameter's, and where a t  variance with previously published names or numerical 
values, those appearing h this report  superceda tb ear.7i~r nams and n~.ubern. 

Excluding the nine disturbed s i t e s  not being considered hAre (for  all of 
which there a re  several  year8 of comparable fihruh data. t.hrnugh the 1 2 9  
period), for  the  59 undisturbed s i t e s  of t h i s  report  there a re  in t o t a l  about 
25 linear miles of shrub and t r e e  interception data: 10.h mi.  in the Mojave 
Desert, 4.2 mi. i n  the Great Basin Desert, and 10.0 mi. in the  desert  transi- 
tion. A little more than two months* time was  required for  the two observers 
t o  co l l ec t  the data each of the  two collecting periods. 

Shrub Data Utilization. T b  modified line interception method used is i n  
r e a l i t y  -ft long, 1-inch wide transect,, It w a s  used t o  obtain cover 
values for  the species; since there were many overlapping intercept lengths, 
the sum of the species cover values, t ha t  is, the t o t a l  percentage cover of 
the ground on a plot, is  often greater by t h i s  method than would be the case 
i f  cover were determined by cer ta in  other methods, a s  for  example, from a e r i a l  
photographs. Differences would be greatest  where the plants are strongly 
clumped, a s  in many Larrea and Gra 'a- cium communities, and least ,  i f  a t  all, 
where the  plants do not occur or ++- mari i n  clumps, a s  in Coleogyne and 
Artemisia vegetation. The data  are  not d i rec t ly  usable for comparisons with 
other Test S i t e  data (e.g., VlaUace and Romney (1972) and Romney, e t  a l .  
(1973)) or with data  fo r  desert  vegetation elsewhere without c r i t i c a l  
evaluation and comparisons of the methods used. A l l  data are  s t r i c t l y  
comparabb between and among the s i t e 8  of this study, 

The method used does not enable density (number of plants/unit area) t o  
be calculated. Nuhers of  plants intercepting the 1-inch wide line are given 
i n  the tablea, and these numbers a re  comparable between and among the s i t e s  i n  
AR rn11ch 8.s t.hey indicate r e b t & v o  plant danai.tg B.nnng t~l'la a itcs.  T1.w~ u y ,  
however, be a useful estimate of density (or basis  for density estimates) : 
Where the absolute number of plants of a species was determined (for Larrea on 
a l l  plo ts  of its occurrence), there was overa l l  high correlation between the  
absolute densi t ies  and numbers of plants intercepting the l i n e  ( r  - 0.751) 
( ~ e a t l e y ,  1974), but with large variat ion in  the r e l i a b i l i t y  of The estimate 
from s i t e  t o  site. 

Rainfal l  measurements. Since it has been shown t h a t  percentage shrub 
cover ' ( andnce  numbers and s i ze  of plants) is highly correlated with rainfall, - .  

pat tern in  t h i s  desert  region ( ~ e a t l e y ,  1974), the  mean annual ra infa l l ,  a s  
measured through the  10-year period 1963-1972, and the highest and lowest 
annual r a i n f a l l s  of this period, are included in the tabular material  for  each 
site. 



Measurements employed an 8-inch diameter polyetblene funnel feeding in to  
a 2- o r  4- l i te r  polyethylene bo t t l e  buried in the ground t o  the bot t le  neck. 
The bo t t l e  was protected against removal by especially foxes and coyotes by 
a heavy lead washer res t ing  on the shoulders of the  bottle. The excavation 
into which t h e  bo t t l e  f i t t e d  was l ined with a waxed cardboard l iner.  Rain 
water was measured with a graduate cylinder, in m i l l i l i t e r s ,  and snow and 
i ce  were melted f o r  the i r  water content. Gauges were read year-round on a 
regular basis  (weekly or biweekly, with addit'ional readings' as  necessary) 
a t  the time of collection of other envimnmental measurements data. The data 
were recorded on IBM cards, m i l l i l i t e r s  of water converted t o  inches of 
ra infa l l ,  and the annual r a i n f a l l s  and mean f o r  the 10-yr period computed 
f rom the record f o r  each s i te ,  

THE SIRUB VEGETATION 

A l l  of the measurements data f o r  woody plants (and cac t i )  of the  59 
undisturbed shrub (or shrub and t r ee )  communities of the Nevada Test S i t e  
a re  included in the tables  following the text.  These include the data f o r  
the two periods of data col lect ion (1963 and 1975) and f o r  l iv ing  and dead 
plants. Where communities are gmuped urder the same plant association, 
there a r e  both s i t e  and species summary data. S i t e  location, elevation, 
and a r a i n f a l l  summary a re  recorded for  each s i te ;  location of s i t e s ,  in 
re la t ion  to major physiographic features  and the generalized pat tern of 
vegetation, is shown in Figure lo 

Of the 19 plant associations recognized, most const i tute  the major 
vegetation types of the  region and, except f o r  those of the  deser t  t ransi t ion,  
the Mojave and Great Basin deserts, a s  well. Vegetation of nearly a th i rd  
of the s i t e s  (17 s i t e s )  i s  interpreted a s  variouslv internradinrt between - 
two of the major associations (&rrea&brosia/Larrea4,ra a-Wium), o r  
consisting of two of the associations which occur more 4 o r  ess  &=retely 
i n  i n t r i c a t e  mosaic   oleo gyne/Larrea-Grayia-Xcium; ~ o l e ; g y n e / s i a - ~ ~ c i u m ;  
Larrea-Atriplex/~oleo gyne; and Coleo gyne-GraYiammisia . Data f o r  the 
two Atriplex canescens s i tes ,  and two Artemisia nova-Pinyon-Juniper s i tes ,  

-.m--,. ---- 
are  presented separately because the communities are obviously different  and 
contrasting expressions- of the two plant assoc iations,  

The assigning of a community to an abstract  kind of vegetation (plant 
association) i s  an interpretat ive processs involving considerations beyond 
the quantitative data. The communities of no two s i t e s  are ever the same, 
and the loca l  variations must be viewed in relat ion t o  regional understandings. 
The interpretat ions appearing here represent the judgments of the author, with 
the knowledge t h a t  other vegetation ca t e p r i e  s might a l so  be recognized. 
This pertains especially t o  the  communities where a single species, prominent 
e i the r  because of the s i ze  of plants  o r  t h e i r  numbers, i s  superimposed on 
one of the basic vegetation types. 

An example of t h i s  i n  t he  Test S i t e  vegetation, and in the s i t e  data, 
is  the superposition of the Yuccas -- Y. schidigera in certain Mojave Desert - 



communities (S i te  l), and Ye brevifol ia  i n  comnunities of higher elevation 
Mojave and t rans i t ion  deserts (appearing i n  the data for S i t e s  4, 32, 35, 
43, 47, and 57N, but a l so  occurring on S i t e s  13, 66, 25, 27, 36, 44, 45, 56, 
and 60). Where these t r e e  species occur they are  the most conspicuous 
component of the vegetation, but the t r ees  are merely superimposed on one 
of the basic vegetation types and seldom have more than low cover values or  
l o w  numbers of individuals i n  sampled vegetation. Wherever they occur they 
could be considered one of the dominants on the basis  of s i ze  of plants (but 
r a r e l y  on the basis  of numbers of plants) ,  and Yucca could be included i n  the 
association designation. 

Likewise, Menodora s inescens which grms in profusion on the  middle 
and upper bajada below the ---f south ace of Shoshone Mtn. in western and 
northern Jackass Flats,  is superimposed on what are  basical ly  Larrea4mbrosi.a 
( s i t e  7) or  Colepgyne/~rayia-wcium (Si te  u) communities. A s  the Larrea- 
Ambrosia drops out; ra ther  ~ h a r ~ ~ s l o ~ e  ( a t  an elevation weU bel-t 
o f i t a u a l  upper l imi ts ) ,  there i s  a broad band across the bcrjada where 
t h e  elevation i s  yet  too lw for  Coleo e, and much of the vegetation is 
Menodora-E hedra (S i te  9). There is  t e poss ib i l i ty  tha t  this broad band + + 
of unus vegetation i a  re la ted  t o  a e r i a l  bombing by the A i r  Force in the 
past. Supporting s i t e  disturbance of the or ig ina l  communities is the. 
prominence of E hedra nevadensis, which predictably always increases by 
sprouting following % estruction of the shrub vegetation, but supporting the 
natural  occurrence of Menodora-Ephedra as a climax vegetation type i s  the 
large confluent area it covers. Scattered over this bajada are a number of 
large circular  areas denuded of shrubs, inferred t o  be the r e s u l t  of past  
a e r i a l  bombing. Whether or not Menodora-Ephedra has i t s  origin i n  past s i t e  
disturbance, c lear ly  there are edaphic conditions on t h i s  upper bajada, 
associated with the a l l u v i a l  materials from parts  of Shoshone Mtn., which 
modify the usual pa t te rn  of vegetation and enable Menodora t o  domikte the 
vegetation, 

Similarly, materials from tb limestone-dolomite Ranger Mtns. i n  
southeastern Frenchman F l a t  are  r e s t r i c t ive  t o  the dis t r ibut ion of  Lycium 
shockle i (a southern Nevada endemic), and enable t h i s  species t o  be a 
d i n  what would otherwise be Atriplex confar t i fol ia  or  L a r r e a d t r i  l e x  
communities. The Yucca and Menodora variations have not been accorde 
association s t a t u s h e r e ,  but-ium shockieyi communities are  s o  

.--L 

be 
recogniaeda 

In addition t o  the plant associations of widespread occurrence i n  the 
region, and the  variat ions in expression of these associations due t o  the 
addition of s ingle  sgacies with the s t a t u s  of dominant, t h r e  m e  many b m l  
variat ions i n  shrub dominants t h a t  make recognizable plant associations of 
r e s t r i c t e d  occurrence. These a re  usually associated with s o i l s  from a 
par t icu lar  mountain range, or part  of the range, and are  not interpreted a s  
a variat ion of one of the basic types. Such a community, and plant association, 
is the Larrea-Psorothamnus ( s i t e  33) on the eas t  slope of Frenchman Flat ,  
where t h e 1  materials a re  probably derived from the limsstone-dolomite 
Spotted Range several  miles due east. This i s  a well-defined kind of vegeta- 
t i o n  on t h i s  p a r t  of the slope, and throughout the region there are many 
other combinations of dominants t h a t  occur local ly  and would be w r t h y  of 
recognition i f  the vegetation of the region were considered i n  i ts entirety.  



Living vs, Dead Plants, Numbers of plants, mean height, and percentage 
cover of l iving x d m t s  combined and dead plants only, are. recorded 
i n  the tables  for  each s i t e  and by species for each plant association, for 
both periods of data collection. The paramiters for  l iving plants mag b.e 
obtained by subtraction, Percentages of dead plants in the communities of 
the three desert  areas are as  follows: 

Mojave Desert (25 s i t e s )  11.3 9.9 
Transition deser t  (24 s i t e s )  15 .I 5.6 
Weat Basin Desert (10 sites) 16,l 9 06 

Mean, 59 s i t e s  4.2 7 07 

Designations of tlUvingtl or lldeadtt re fer  in the  data t o  the plant 
i t s e l f ,  whether or not the branches touching upon the l ine  were l iving o r  
&ad. I f  any part  of the plant was living, the plant was recorded as  l iving, 
Not sham by the data, therefore, is the proportion of dead branches. A l l  

dead plants, regardless of how long they had been dead, were included if 
st= intact .  a t  the s o i l  surface. Most of the t'undeterminedtl dead plants 
were plants beyond recognition t o  species because they had been dead for 
apparently many years. 

From the dead plant summary above, it is apparent t h a t  genera* i n  
the region t h r e  was  a s ignif icant  decrease in numbers and proportion of 
dead plants in  the plant communities during the 12-year period. This is 
inferred t o  be the r e s u l t  of environmental conditions, especial ly  r a in fa l l ,  
during a period which enabled greater survival than had occurred in the 
period preceding the 1963 record (see Discussion and ~onclusions) ,  but a l so  
resul ted i n  more rapid decomposition of shrubs than had occurred prior t o  
1963. The higher percentages i n  1963 may also be due, i n  part ,  t o  occasional 
e r rors  in judgment of whether ar not a plant was living, since the data 
collections were laad6 i n  l a t e  summer when most of the intricately&ranched 
shrubs were leaf less  and dormant. 

Among the Mojave Desert s i t e s  one s i t e  contributes heavily t o  the  t o t a l  
dead.plant percentages both years; Si t e  29, on the north s lope 'of  Frenchman 
F la t  where the  Larrea-Atri lex has been largely replaced by E hertra nevadensis 
f ollaaing d e a t h ~ s t *  and Atr iplex confer t if o l i a  p m * I n ~  
sample of the vegetati o n t h a t o c c u r s  over a large and prominent area of the 
bajada north of henchman F l a t  playa, there is  an apparently large pock% 
gopher (Thomoqys unibrinus cent ra l i s )  population tha t  hzs brought about the 
decimation of the shrub vegetation; only Ephedra, because of its extraordinary 
sprouting behavior, is .able t o  survive the underground and s o i l  surface 
disturbances of the gopher a c t i v i t y  here. To a lesser  extent these influences 
extend downslope t o  S i t e  3 1  ( ~ t r i p i e x  confer t i fol ia  i n  tb Great Basin Desert 
vegetation), adjacent t o  the plaga. Whether gopher invasion of t h i s  area 
was related-to.  loosening of the soil  by a e r i a l  bombing in the 1940s and 1950s 
is not known. If S i t e  29 is  excluded in the table  above from the percentage 
of dead plants  i n  the .MoJave Desert, the percentages become 9.6% in 1963 
and .902% in 19750 



Inferable from the tab le  above is  t h a t  in  the d r i e r  and warmer 
environments of the Mojave Desert par t  of the region, the r a t i o  of livfiy: 
t o  dead plants may generally be more nearly constant through t i n e  than in 
the wetter and/or colder environments of the Great Basin Desert. Overall, 
it is in the deser t  t rans i t ion  areas w b r e  t h r e  a re  the greatest  climatic 
fluctuations and extremes from par t o  year, and it i s  in the t rans i t ion  
cornunities where numbers and percentage of dead plants appear t o  be the  
mst variable through time. 

Numbers of Plants. Apparent from the data is the increase during the 
1 2 q e ~ o h i n  numbers of plants tha t  were crossed by the sampling 
Unes. Although the magnitude of increase varies, the pattern of increase 
is consistent among the Mojave, transit ion, and Great Basin s i t e s ,  and a lso  
among the species. 

Increased numbers of plants in the sampling data may be the r e su l t  of 
(1) increased s i z e  of plants  near the sampling line, and hence the branches 
of more plants touching upon the kine, or ( 2 )  a r e a l  increase i n  numbers of 
individuals in the population, re la ted  t o  germination and seedling survival  
during the time intervalo Both have contributed t o  the increases i n  nunhers 
of plants shown in the tables,  but an evaluation of the r e l a t ive  contributions 
is not possible without the da ta  necessary t o  establish'which plants were, 
in fac t ,  new plants  added t o  the population betmen 1963 and 1975. Many 
small plants (as indicated by height) appear i n  the or ig ina l  f i e l d  data, 
most of which probably represent plants,  t h a t  survived the seedling stage 
following seed germinations in recent years. This would not hold, however, 
f o r  a l l  small plants, and interpretat ions would necessarily have t o  be on 
a species basis, since germination, survival, and growth r a t e  character is t ics  
vary among the species and i n  the differ ing s i t e  environments. 

Germination i s  most often a mass and f a i r l y  frequent event, with dozens 
of seedlings over an area the s i ze  of the 100 x l.00 ft st1udy ~ L a t s  . Mass 
germination happens periodically i n  Larrea t r identata ,  ~mbros ia  dumosa 

ramosissima, Artemisia canescens ,anbthsre, 
s e t  of especially i n  the 

spring &d autumn. In others, germination appears t o  be a rare  mass- event, 
or an event occurring only occasionally. in usually scattared sea& thr~ugh 
time as appears t o  be the case with Gra ' a  s p h o s a  and the Lycium species. + Of those that  a r r ive  i n  a mass germinat on, only a very few, or perhaps none, 
ordinari ly  survive longer than a year or so, depending on many factors,  bu t  
espeuially r a i n f a l l  during the first  c r i t i c a l  years of s e e d m e  e s t a b l i s b n t .  
Long-term fhld studigs o f  gemhatfoa and swvivali of ohrub ooodlingo are a 
need of high p r io i ty  for  understandings.of the structure,  processes, and 
s t a b i l i t y  of desert  ecosystemsb 

Siso of Plantoo Abo  apparent from the data is  an overall  increase in --- 
s i z e  of plants, as indicated by height, on both s i t e  and species bases. 
S l ight  decreases in mean height in most cases r e f l e c t  the contribution of 
young plants added t o  the population during the 12-par periodo 



Mein increases in plant height, while on the average of only a few 
centimetars and reprssenting growth imperceptible t o  one viewing the 
vegetation, are nevertheless indicative of changes of large significance 
t o  the s t ructure and biomass of the communities. Increased height of plants 
is a measure of increased length of one or more branches a t  the top of the 
plant, a grawth increrasnt tha t  may be assumed to  have occurred t o  a greater 
or lesser  extent on a l l  of the other, usually many l iv ing  branches, thus 
resul t ing in increase in diameter and circumference of tho canopy, and an 
overal l  larger .  plant in all dimensions. For many species, conclitions 
inducing stem ebngat ion  a lso  induce the growth of new branches, which 
f u r t b r  contributes t o  tine intricacy of branching and t o  the biomass of 
the plant as a whole. 

Percentage Cover. This parameter combines numbers of plants and t h e i r  
s ize in to  an estimate of the percentage of the ground mvered by the plant 
canopiee. A s  pointed out i n  the  Mthods section, t h e  data were collected as 
though the canopy of each plant was separate from the canopy of any other 
plant, i. e., without overlapping or interminglhg of brancheso The s i t e  
cover values in  the tables,  which are  the sum of the cover values f o r  the 
individuals of each species, a r e  more or  l e s s  greater than the ac tua l  
psrcentage of the ground covered by s k u b  vegetation, depending largely on 
the degree t o  which the plants grew i n  the close association of s h r u b e l u p s .  

Percentage cover by the shrub canopies increased on nearly a l l  s i t e s  
during the 12-yaa.r period, re f lec t ing  the  increase in numbers of plants 
along the sampling l ines,  in t u r n  the r e s u l t  of increased s h e  of plants 
and the addition of new plants t o  the samplsd populations. 

DISCUSSION AND CONCLUSIONS 

On nearly a U  of the 59 undisturbed s i t e s  where measurements were made 
in 1963 and again in  1975, there was an Fncrease in numbers of shrubs in the 
sampling data, s i ze  of plants, and percentage cover of the ground, and a 
decrease in the percentage of dead plants In the  c 0 m u ~ i l ; k s .  Species 

composition did not change, nor did the re la t ive  proportions of the species 
in the communities. 

It was previously shown (Beatley, 19710 t ha t  percentage shrub cover on 
t h i s  network of study s i t e s  (excluding the three Artemisia-Tinyonduniper of 
the high elevations) was highly correlated ( r  = 0-h the mean r a i n f a l l  
for  each site. Si t e  cover values were fo r  tEe 1963 measurements, and the 
r a i n f a l l  means were fo r  9 years (1963-1971). This estabxshed t h a t  the 
pat tern of numbers and s ize  of plants, and hence percentage cover, in shrub 
vegetation over the region is closely lcalated t o  the regional r a i n f a l l  
patterns over the land surfaceo 

The present study deals with these sane shrub conanunities through timeo 
The 1963 data collections were made during a period of Low r a in fa l l ,  and tb 
1975 data were collected a f t e r  two extraordinary paps of heavy rainfall 



(1965 and 1969) during the period of r a i n f a l l  msasurements (1963-1972) and 
an additional heavy rain period in 1973 a f t e r  the period of r a i n f a l l  
measurement but prior t o  the 1975 shrub data collections. In all of these 
pars the  shrubs exhibited extraordinary mgeta t ive  (and reproductive) 
grarrrth with regard t o  numbers and s i ze  of leaves, and presumably also in 
elongation and growth in diameter of the stems. 

S i t e  increases in numbers of plants or percentage cover during the 12- 
year period a re  not correlatabla with e i ther  of the two heavy rain periods 
of 1965, or  the  even heavier ra ins  of the winter of 1969* But, using the 
s i t e  r a i n f a l l  f o r  1963 and 19% t o  characterize the dry period of the 1963 
data collections, and the s i t e  r a i n f a l l s  of the 5qrea.r period 1965-1769 t o  
characterize the  period of wetter years pr ior  t o  the 1975 data collections, 
there is a close relat ionship between numbers and s ize  of plants and r a i n f a l l  
on the s i t e s  of measurement. For numbers of plants in  1963 times the mean 
s i t e  rain.?aJ,l f o r  1963-196&, and numbers of plants i n  1975 t b s  the mean 
s i t e  r a i n f a l l  f o r  1965-1969, the correlation coeff ic ient  is 0.959e 

It is concluded t h a t  the paramters  used i n  t h i s  study -- numbers of 
plante crossing the l ine,  height, percentage cover, and r a t i o  of l iving t o  
dead plants -- are a l l  under the primary control of r a i n f a l l  and a t  any 
given time closely r e f l e c t  the r a i n f a l l  his tory of several  t o  perhaps many 
years pr ior  t o  t h a t  time. It is a l s o  evident t h a t  t o  be meaningful i n  
quantFfying the components and processes of desert  ecosystems, d a t a  for  
the shrub component require intekpretation i n  r e l a t ion  t o  (1) where on the  
landscape the system is i n  re la t ion  t o  regional and loca l  r a i n f a l l  patterns, 
and (2) when the data were collected in r e l a t ion  t o  recognizable periods 
of r a i n f a l l  fluctuation. Changes in size and numbers of plants characterize 
a l l  of the  desert  plant communities through time, and although extreme and 
prolonged fluctuations i n  climate should r e s u l t  i n  changes i n  composition 
with regard t o  the species and the proportions i n  which they a re  represented, 
there is no suggestion of compositional changes in the data  for the 12-ar 
period from 1963 t o  1975. 

The author acknowledges with grati tude the able f i e l d  assistance of 
Neil R. Lamb i n  1963 and Michael E, Mispagel i n  1975 in, the f ie ld  data 
collections. Frank G. Wood wrote and executed i n  1968 the computer program 
fo r  reduction and computations of the 1963 plant f i e l d  data. RainfaU. data 
-re reduced and computer-analysed by programs wri t ten and executed by 
Stanlay 11. Zellmer. Barnardo Maaa rembo!ie the program for prelimlnwy 
computing of the  1975 spring shrub data collections, and the f i n a l  program 
for both years of data  was wri t ten and executed by Richard DeVan. The 
large g r a t i s  contribution of Professor Paul Herget t o  the transfer of the 
plant da ta  from cards t o  tapes, and the many corrections made on the tapes 
along with card deck updating -- a l l  requiring special  computer s k i l l s  - 
are aclcnoaledged, with deep gratitude, as  making possible the f i n a l  values 
appearing in t h i s  report. 



The early data collections and computer work were done on ASC Contract 
(AT(O4-1)-Gen 12 wi.th the Laboratory of Nuclear Medicine and Radiation 
Biology, University of California, Los Angeles. Processing of the f i n a l  
data, computer work, and report preparation were done on ERDA/DOE Contract 
~(11-1)-2307 with the Tlniversity of Cincinnati. The f i e l d  s tudies  were 
supported during both periods by the C i v i l  Effects Test Organizatdon, 
Nevada Test Site,  and accomplished as  a par t ,  of the f i e l d  program of CGTO 
Project 61.5.4. 
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Fig. 1. h a t i o n  of study s i t e s  in relation to physiographic features 
and generakhed vogotntAon pattern, Novado Teat Site,  omtral- 
southern Nevada. Nwrbers are s i t e  numbers used i n  text and 
tables, Reproduced from Beatley (1974). 
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SMARY SHRUB AND TREZ DATA f o r  plant associations, 59 s i t e s  across the Mojave/ 
Great Basin desert  t ransi t ion of the Nevada Test Site,  central-southern Nevada, 
3076 - 7425 f t  elev., 1963-1975. Data are  f o r  l iv ing  and dead plants combined. 

- 
1963 197 5 . -  

Mean Mean Mean Mean llean Mean 
Plant Association No. No. No. H t .  Cover No. H t .  Cover 

Sites'Spp. Pls'. (cm) /Site Pls. (cm) /Site 

-- /Site % / s i t e  - (73 

MOJAVE Desert 
(3076 - 4065 f t  elev.) 

Larrea-Ambro sia 6 18 l.40 34 18.6 170 37 19.9 
Larrea-Qcium-Ctrayia 7 15 91 51 4 . 9  106 52 16.6 
Larrea-Ambrosia/Larrea-.Grayia-lyciu~s 9 17 134 47 18.9 173 48 22.0 
Larrea-A t r ip lex  1 5 206 27 21.3 187 29 19.0 
Larrea-Psoro thamnus 1 6  57 41 7.2 69 43 10.0 
Menodora-Ephedra 1 8 128 25 21.1 161 27 22.3 

~ l l  s i t e s  25 24 124 41 1 149 44 19.4 

TRANSITION Desert 
(3080 - 4950 f t  elev.) 

Larrea-Grayia-Iqcium 
Grayia-Lycium 
Coleo gyne 
Coleogyne/Larrea-Grayia-I3.c ium 
Coleo gyne/~rayia-Lyc ium 
Larread  triplex/Coleo gyne 
 oleo m e - ~ r a y i a / ~ r t e m i s i a  
Larrea-Ucium shockleyl-Atriplex 
Lycium shockleyi-Atriplex 
wcium pallidum-Grayia 

~ l l  s i t e s  24 33 217 40 

GREAT BASIN Desert 

(3085 - 3960 f t  elm.) 

Atriplex conf e r t u o l i a  
Atriplex-Kochia 
Atriplex-Ceratoides 
A t r ip lex  canescens ( I )  

A l l  s i t e s  

Atriplex canescens (2 ) 
Artemisia triden t a b  
Artemisia t r identataainyon J u n i p e r  
Artemi s i a  nova 
A r t  emisia nova-Pinyon J u n i p e r  (1) 
Artemiaia nova-pinyon-Juniper (2) 

A]..], aj.t.es 6 2 1  250 48 33.1 279 47 36.2 

TOTAL s i t e s  59 51 175 40 22.6 205 43 25,8 
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6 Sites: MOJAVE Desert 

S i t e  1. E. Mercury Valley, below S side of west Spotted Range ( ~ e d  Mtn). 
3370 f t  elev. 
Annual r a i n f a l l  2.47 t o  9.89 in., mean 5.57 in. 

S i t e  7. W. Jackass Flats ,  below S side of .Shoshone Mtn. 3160 f t  elev. 
Annual r a i n f a l l  2.56 t o  9.13 in., mean 4.79 in. 

S i t e  8. Sw. Jackass Flats,  below S side of Shoshone Mtn. 3076 f t  elev. 
Annual r a i n f a l l  2.45 t o  8.93 in., mean 4.61 in. 

S i t e  22. Sw. Frenchman Flat,  below SE end of Skull Mtn. 3270 f t  elev, 
AIUIU~F~ 1zaiufd.l 2.83 t o  '11.18 in., mean ,5.15 in. 

S i t e  28. Ne. Frenchman Flat,  below s. Halfpint Range. 3235 f t  elev. 
Annual rai ,nfal l  2.01 to 9.08 in., mean 4.77 in. 

Si te  32. E. Frenchman Flat ,  below &. Buried. H i l l s .  3420 f t  elev. 
Annual r a i n f a l l  2.39 t o  8.74 in., mean 4.82 in. 

SHRUBS AND TREES. A L L  SPECIES: 
1963 1975 

No. Tot. Mean No. Tot. Mean 
Spp, Pls. Ht .  Cover Spp. Pls. H t .  Cover 

(cm) ($1 (cm> ($) 
Living and Dead 

S i t e  1 9 139* 51 19.1. 9 138 52 18.7 
S i t e  7 7 167 27 22.1 6 197 28 22.7 , 

Si te  8 5 ah8 30 17.7 5 1911 32 19.4 
Si te  22 9 10.5 47 1-8.0 8 1.57 u 19*6 
Si te  28 9 a 2 *  -38 16.8 9 182u 36 19.5 
S i t e  32 7 a m  37 18.0 7 1 5  36 19.5 

Mean, a l l  sites 8 140 34 18.6 7 170 37 19.9 

Dead - 
Si te  1 4 21* 33 1.8 5 13 43 1.1 
Site  7 b XO 25 1.1 4 22 15 2 .2 
S i t e  8 2 9 23 0.8 2 bL 23 1.h 
S i t e  22 5 16 37 2.8 6 21 29 2.2 
S i t e  28 6 1 26 2 .O 4 20.#. 19 2 .O 
Si te  32 h 2W 31 2 .2 4 IS* 18 1.4 

Mean, a11 .sj.te.s 4 .16 30 1.8 4 18 24 1.7 

-- 
i+ Includes 1 o r  more dead plants undetermined t o  species 



(Larrea-Ambrosia ) 

SHRUB AND TREE SPECIES, ALL SITES t 
1963 

Noo Mean Men Mean 
S i t e s  No. K t .  Cover 

PIS./ (cm) . /Site 
S i t e  (9)  

Living and Dead 

Larrea t r identa ta  6 23 73 5.2 
Ambrosia dumosa 6 45 30 Salk 
Grayia spinosa 2 10 48 1.2 
Wcium ander soni i  2 9 44 104 
Tqcium pallidun 1 1 84 0.4 
Ephedra nevadensis 4 5 49 0.5 
Ceratoides lanata 3 3 37 0.2 
Krameria parvFfolia 4 10 23 102 
Psorothamnus fremontii 2 16 39 1e9 
Menodora spinescens 3 25 17 3.5 
Acamptopappus shockleyi 4 40 20 304 
Atriplex confer t i fol ia  2 6 32 0.8 
Atriplex canescens 2 h 42 0.6 
Yucca schidigera 1 25 98 4.0 
Yucca brevifol ia  1 2 251 0. 3 
Echinocac tus polycephalus 1 1 25 001  
Opuntia echinocarpa 1 2 25 O o l  
Opuntia ramosissima 1 2 10 0.1 
Undetermined 3 5 19 0.3 

A l l  species, a l l  s i t e s  , 6 UO 34 18,6 

Dead - 
Larrea t r identata  
Ambro orLa dumo oa 
Orayia spinosa 
Lyc ium ander soni i  
Ephedra nevadensis 
Krduneria parvifolia 
Psorothamnus fremontii 
Menodora spine scens 
Acmptopappus shockleyi 
Atriplex conf e r t i f  o l i a  
Atriplex canescens 
Yucca schidigera 
Opuntia echinocarpa 
Undetermined 

A l l  species, a l l  s i t e s  6 16 30 1.8 

1975 -- 
110. Mean Mean Mean 

Si tes  No. Ht .  Caver 
%s./ (cm) /Site 
S i t e  (%) 



7 Si tes:  MOJAVE Ileser t 

S i t e  5. S. JackassFla ts ,  below 1JW end of SkullMtn. 3675 ft elev. 

Annual r a i n f a l l  2.14 t o  10.91 in., mean 5.59 in. 

Si te  11. N. Jackass Flats ,  below S side of Shoshone Mtn and unnamed h i l l s  

t o  the E, 3900 f t  elev. 
Annual r a i n f a l l  2.56 t o  10.77 in., mean 5.57 in. 

S i t e  12. N, Jackass F la ts ,  below S side of Shoshone Mtn and unnamed h i l l s  
t o  the E. 3965 f t  elev, 
Annual r a i n f a l l  2-52 t o  11.72 in., mean 5.85 in. 

S i t e  l6, E. Jackass Flats ,  below ?I slope of Skull Mtn, 3800 f t  elev. 

Annual r a i n f a l l  2.30 t o  12.23 in., mean 5.78 in,  

S i t e  17. E. Jackass Flats, below unnamed h i l l s  t o  the N of Skull Mtn. 

4065 f t  elev. . . 

Annual r a i n f a l l  2.80 t o  11.38 in., mean 5.54 in. 

Si t e  21. Sw. Frenchman Flat ,  below SE end of Skull Mtno 3205 f t  elev. 

Annual r a i n f a l l  3.12 t o  10.91 in., mean 5.22 in. 

S i t e  27. N, Frenchman Fla t ;  below CP H i l l s .  3710 f t  elev. 
Annual r a i n f a l l  2.29 t o  12.76 in;, mean 6.06 in. 

SHRUBS, ALL SECfESz 
1963 1975 

No. Tot, Mean NO. Tot, Mean 
Spp, P l s .  H t e  Cover Spp, Pls. H t o  Cover 

(cm) ($1 (em> ($ ) 
Living and Dead 

S i t e  5 
S i t e  11 
Site 1 2  

S i t e  16 
S i t e  17 
3ita 21 
S i t e  27 

Mem, alL s i t e s  7 33. 5 11i. 9 7 106 - 52 P6,6 

Dead - 
S i t e  5 
S i t e  U 
S i t e  12 
S i t e  16 
S i t e  17 
S i t e  21 

Mean, a l l  s i t e s  3 7 31 0.7 3 8 35 1.2 

w Lncludes 1 o r  more dead plants  'undetermined t o  species 



SHRUB SPECIES, ALL SITES : 
1963 

No. Mean Mean Mean 
S i t e s  No. H t .  Cover 

Pls. (cm) /Site 
/Site 

Living and Dead 
(% 1 

Larrea t r identa ta  
Ambrosia dmoaa 
Grayia spinosa 
bcium andersonii 
Iiycium pallidum 
Ephedra nevadensis 
Cerotoides lanata 
Krameria parvifol ia  
Menodora spinescens 
Acamptopappus shockleyi 
Coleogyne ramosissima 
A t r ip lex  cane scene 
Themnosma m o n t a ~  
Hymenoclea salsola  
Opuntia bas i l a r i e  
Undetermined 

A l l  species, a l l  s i t e s  7 91 51 l4.9 

Dead - 
Lar rea t r identa ta  
Ambrosia dumosa 
Grayia spinosa 
Lyc i u n  ander sonii 
wcium pallidum 
Ephedra nevadensi s 
Krmeria parvifol ia  
Acamptopappus shockleyi 
Thannosma rnontana 
Opuntia bas i la r ia  
Undetermined 

A l l  species, a l l  s i t ea  7 7 31 U*7 

1975 
No. Mean Mean Mean 

Si t e s  No. H t .  Cover 
ms. (cm) /Site 

/Site (% 1 



9 Sitee: 

Si te  3. 

Si t e  4. 

Site  6. 

Si t e  10. 

S i t e  15. 

Site  20. 

S i t e  23. 

S i te  24. 

S i t e  25. 

MOJAVFj Desert 

E. Rock Valley, below N side of Specter Range. 3405 f t  elev. 
Annual ra in fa l l  3.42 t o  11.50 in., mean 6.87 in. 

E. Rock Valley, below S side of Skull Mtn. 3460 f t elev. 
Annual r a in fa l l  2.86 to 10.67 in., mean 5.94 in, 

S-cent. Jackass Flats, below N side of L i t t l e  Skull Mtn. 
3490 f t  elev. 
Annual ra in fa l l  2.80 to  11.64 in., mean 5.46 in. 

Nw. Jackass Flats, below N side 6f Li t t l e  S k u l l  Mtn h i l l  outlier.  
3410 f t  elev. 
Annual r a in fa l l  2.25 to 9.62 in., mean 4.93 in. 

S-cent. Jackass Flats, below NW. end of Skull Mtn. 3550 f t  elev. 
Annual ra in fa l l  2.35 to 10.56 in., mean 5.20 in. 

Sw. Frenchman Flat, below west Spotted Range ( ~ e d  ~ t n ) .  
3260 ft elev. 
Annual ra in fa l l  3.21 t o  11.21 in., mean 5-47, in. 

Cent. Frenchman .Flat, below E end of Skull Mtn. 3190 f t  elev. 
Annual ra in fa l l  2,62 to 9.45 in., mean 4.85 in. 

N-cent . Frenchman Flat, below a. Half pint Range/CP H i l l s .  
3370 f t  elev. 
Annual rainfal l  2.67 to 10.53 in., mean 5.55 in. 

W. Frenchman Flat, below NE side of Sku11 Mtn. 3628 it dev.  

Annual r a in fa l l  3.69 to  12.40 in , ,  mean 6.3h in. 



SHRUBS, ALL SPECIES: 

Living and Dead 

Dead - 

Si te  3 
Si te  4 
Site  6 
Si te  10 
S i t e  15 
Si te  20 
S i t e  .23 
S i t e  24 
Si te  25 

Mean, a l l  s i t e s  

at0 3 
S i t e  4 
Si te  6 
S i t e  10 
S i t e  15 
S i t e  20 

. .. . Si te  23 

' - S i t e  24 
S i t e  25 

1963 1975 
No. Tot. Mean No. Tot. Mean 

Spp, Pls. H t .  Cover Spp. Pls. H t .  Cover 
( cm) (% 1 (cm) (%I 

2 e2 7 23 
1 e 7  6 32 
2  eh 3 1 0  
0.2 4 8 
0.1 1 1 
2 .2 5 19 
2.3 3  ll* 
2.8 6 18 
1.6 3 18 

Mean, PU. s i t e s  4 13 39 1.7 b 16 33 1 e 7  

* Includes 1 or more dead plants undetermined t o  specie8 



SHRUB SPFXIES, ALL SITES: 
1963 

NO. Hean Mean Mean 
Si tes  No. H t o  Cover 

ms. (cm) /Site 

Living and Dead 

Larrea t r identa ta  
Ambrosia dumosa 
Grafla spinosa 
Lycium andersonii 
L.vr;lum yL!.lidum 
Ephedra nevadensis 
Ceratoides lanato 
Krameria parvFPolia 
Psorothamnus fremontii 
Menodora spinescens 
Acamptopappus shockleyi 
Coleogyne ramosissima 
Haplopappus cooperi 
Atriplex cane sc ens 
Hymenoclea salsola 
Tetradymla ~ l l a r i s  
Opuntia echinocarpa 
Vndetermined 

~ l l  species, a l l  e i t e s  9 134 47 1809 

Dead - 
Larrea t r identata  
Ambrosia dumosa 

I I Grayia spinosa 
T ~ c  ~ U R I  andersonii 
Lycium pallid= 
Ephedra nevadensi s 
Ceratoides lanata 
Paorathamus f r e m n t i i  
A.camptagappus sh ockley i 
Hymenoclea salsola  
Undetermined 

A l l  species, a l l  s i t e s  9 13 39 1e7 

1975 
NO. Mean Mean ~ e a n  

S i t e s  NO. H t o  Cover 
Pls, (em) / s i t e  

/Site ($1 



1 Site:  

S i t e  29, N. Frenchman Flat,  below s. Halfpint Fmge, i n  large area N of 
playa with an apparent high-density gopher populal;ion, 
3235 f t  elev, 
Annual r a i n f a l l  1.86 to 8.28 in,, mean 4.95 in,  

SHRUB SPECIESt 

Living and Dead 

1963 - 1975 
No, Mean No. Mean 

Pls. H t ,  Cover Pls, H t ,  Cover 

(cm) ' ($1 (cm) ($): 

15 3 9 4 45 Larrea t r identata  1.8 '004 
A t r ip lex  c onfert i f  o l i a  64 26 6.1 55 2 2 L,3 
Ephedra nevadensis 52 39 608 7 9 40 9.5 
Ambrosia dumosa 3 14 0.2 3 16 0 2 
Krameria parvifolia 62  19 6e1 46 19 4.5 
Undetermined 10 13 004 0 

A l l  species (5) 206 27 2103 187 29 19eO 

Dead - 
Larrea t r identata  U 40 12 3 53 O a 4  
Atriplex conf e r t i f  o l i a  45 2 3 be1 37 18 2 04 
Ephedra nevadensia 2 19 0 ,1 4 28 O e l  
Krameria parvifolia 3 16 O e l  . 1  18 0,O 
Undetermined 10 13  0,h 0 



1 Site: MOJAVE Desert 

Si te  33. E. Frenchman Flat,  below north Spotted Range. 3260 f t  elev. 
Annual ra in fa l l  2.53 to 8.34 in., mean 4.69 in. 

SHRUB SPECIES: 

Living and Dead 

1963 
No. Mean 

1975 
No. Mean 

pls. H t .  Cover Pls.  H t .  Cover 
(cm> (5 )  ( 4  (%) 

Larrea tridentata 18 63 3.3 22 5 8 4.2 

Ambrosia dumosa 0 2 15 0 el 

Ephedra nevadensis 1 46 0.2 2 63 0.6 
Psorothamnus f remontii 2 4 36 2.5 27 42 302 
Krameria parvif o l ia  1 2  19 1.2 26 

l3 22 
1.7 

Opuntia ramosissima 1 36 0.1 2 0.2 

Undeterndncsd 1 25 0.0 1 25 O e l  

AU. species (6) 57 13 702 69 43 10.0 

Dead - 
Larrea tridentata 7 Sh 1 0 2  8 38 0.9 
Psorotharnnus fremontii 0 1 h3 0.1 

Undetermined 1 25 0.0 1 2 5 0.1 

A l l  species (2)  



1 Site:  MOJAVE Desert 

S i te  9. Nw. Jackass Flats, below S side of .Shoshone Mtn. 3245 f t  elev. 
Annual r a i n f a l l  2.82 t o  10,lb in., mean 5,13 in, 

SHRUB SPECIES : 
1963 1975 

No, Mean . No, Mean 
Pls. H t ,  Cover Pls, H t ,  Cover 

Livlng and Dead 

Larrea t r identa ta  
Ambrosia dumosa 
Ephedra nevadensi e 
Ceratoides lanata 
Krameria parvi iol ia  
Coleogyne ramosissima 
Menodora spinescens 
Opuntia echinocarpa 

A l l  species (8) 

Dead - 
Larrea t r identata  
Ambrosia d utno sa 
Ephedra nevadensis 
Krameria parvif o l i a  
Menodora spinescena 
Opuntia echinocarpa 

A l l  species (6) 
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4 Sites: TRANSITION Desert 

Si te  2. W. Mercury Valley, below N side of Specter Range. 3570 f t  elev. 
Annual ra infa l l  2.79 t o  13,s in., mean 7.04 in. 

. . 

Si te  66. E. Jackass Flate, old Wahmonie townsite belm unnamed h i l l s  N 
of Skull Ntn, a t  saddle between Jackass and Frenchman Flats,  
4330 f t  elev, 

. Annual ra infa l l  3,20 to  fi.09 in., mean 6,96 in. 

Site  49. W-cent, Yucca Flat, below NE side of Shoshone M t n .  4160 f t  elev. 
Amual ra infa l l  1.91 to  llr,00 in., mean 6.53 in. 

Si t e  57M. E, Yucca Flat, below W side of Halfpint Range. 4160 f t  elevo 
Annual ra in fa l l  2.17 t o  15,53 in., mean 6.98 in. 

. .  . 

SHRUBS AND TREES, ALL SPECIES: 

1963~ 1975 -- 
No. Tot. Mean No. Tot. Mean . 

Spp, Pls. H t ,  Cover Spp, Plea Ht.  Cover 
(cm) (%) (cm) (72 

Living and Dead 

Si te  2 8 166 52 27.b 10 229 50 29.3 
Si te  66 10 138 65 29.9 10 153 67 33.0 
Site 49 7 117% 53 17,b 9 138 58 23.6 
Si te  57N 11 286 33 25.0 13 294 37 26.8 

- ' Mean, a l l  s i t e s  9 177 47 . 24.9 11 204 50 28.2 

Dead 
- " * m * 2 U ; U ;  

Si te  2 
Si te  66 
Site  49 
Si te  57N 

Mean, a l l  d t e s  5 36 29 306 5 25 33 2 .9 

a Data coll~ct.ed i n  1966 on new S i t e  57 ( 5 7 ~ )  f c r l h w ; b ~ r g  destruction sf original 
Site 57 

* Includes 1 or  mare dead plants undetermined to specie8 



SHRUB AND TREE SPECIES, ALL SITES: 
1963~ 

No. ~ e a n  Mean Mean 
1975 

No. Mean Mean Nean 
Si tes  NO. Ht .  Cover 

Pls. (cm) /Site 
/Site ($1 

8 i t e s  NO. H t .  Cover 
Pls. (cm) /Site 

/Site (% 

L i m e  and Dead 

Larrea t r identata  4 16 
Grayia p i n o  sa k 42 
Lycium andersonii . 4 24 
Ephedra nevadensis 4 l-4 

.Ceratoides lanata 3 25 
Te tradymia a x i l l a r i s  3 2 
Tetradymia glabrata 1 6 
Acamptopappus shockleyi 3 44 
Coleogyne ramosissima 1 1 
Artemisia spinescens 1 10 
Haplopappus cooperi 1 1 
Atriplex confertif  o l i a  1 38 
Atriplox canescens 0 
~nrbrosia dumosa 1 17 
Menodore spinescens 1 2 
Chrysothamnus vlscidlf lorus 

ssp. . stenophyllus 0 
rnenoclea  salsola  1 23 
Salazaria mexicans 1 3 
Thannosma monkana 1 3 
Yucca brevifol ia  1 1 
Opuntia bas i l a r i s  0 
Undetermined 1 5 

~ l l  species, a l l  s i t e s  4 177 

Dead - 
Larrea t r identata  
Grayia spinosa 
Qcium ander soni i  
Ephedra nevadensis 
Ceratoides lanata 
Tetradymia glabrata 
Acamptopappus sho ckleyi 
Artemioia opinesoens 
Atriplex conf ertif'olia 
Ambm s i a  dumosa 
Hymenoclea salsola  
Salazaria mexicana 
Yucca brevifol ia  . 
Unde t enni nad 

~11 species, a l l  s i t e s  L 36 



4 Sites:  TRANSITION Desert 

S i t e  26. W. Frenchman Fla t ,  below N side of Skull Mtn and S side of 
unnamed h i l l s  to the N, along Cane Spg Wash. 3995; f t  elav. 
Annual r a i n f a l l  3,36 to  16,112 in., mean 7.30 in. 

S i t e  &6. Su. Yucca ~ l a t ,  below E side of Mine Mtn. 4025; .f t elev, 

Annual r a i n f a l l  1.69 t o  16.08 in., mean 7.06 in. 

S i t e  50. W-cent. Yucca Flat ,  below E side of Shoshone ~tn-Eleana Range. 

4130 f t  elev, 
Annual r a i n f a l l  2.03 to  13.76 in., mean 6.50. in,. 

Site 60. Se. Yucca Fla t ,  E of playa and below W side of Halfpint Rangeo 

3950 f t  elev. 
Annual r a i n f a l l  2.13 t o  lh.70 in., mean 6.45 in. 

SHRUBS, ALL SPECIFS : 
1963 1975 

No. Tot. Mean No. Tot. Mean 
Spp. Pls, H t .  Cover Spp. Pls. H t .  Cover 

(cm) ($1 (cm> (%) 
Living and Dead 

S i t e  26 
S i t e  46 
S i t e  S O  
3iLe 60 

Mean, a l l  s i t e s  8 238 38 26.5 9 306 44 34.7 

Dead - 
S i t e  26 
S i t e  46 
S i t e  50 
S i t e  60 

Mean, a l l  s i t e s  6 24 30 2 -2  4 17 27 1.7 

9 Includes 1 o r  more dead plants undetermined.t.0 species 



( ~ r a y i a  -Lyc ium) 

SHRUB SFECIF,S, ALL SITES: 
1963 1975 ,.- 

N O ~  Mean Mean Mean NO. Mean Mean Mean 
S i t e s  No. H t .  Cover S i t e s  NO. H t o  Cover 

PIS. (cm) / s i t e  Pls. (cm) / s i t e  
/Site ($1 /Site (% ) 

Living and Dead 

Grayia spinosa 4 
Lycium andersonii 4 
Ephedra nevadensis 3 
Ceratoides lanata 3 
Te tradymia a x i l l a r i a  2 
Tetradynia glabrata 2 
Acamptopappus shockley5 1 
Ar temisia spinesc ens 3 
Haplopappus cooperi 1 
A t r ip lex  conf e r t i f  o l i a  1 
A t r ip lex  c anescens 2 
Chrysothamnus viscidif  lorus 

ssp. stenophyllus 1 
Hymenoclea salsola  1 
Thamnosma montana 1 
Psorothamnua fremontii 1 
Undetermined 3 

A l l  species, a l l  sites . 4 

Dead - 
Grayia spinosa 4 6 47 
Lycium andersonii 2 2 40 
Ephedra nevadensis 2 2 32 
Ceratoides lanata 2 5 23 
Tetradymia a x i l l a r i s  1 3 69 
Te tradymia glabrata 1 1 5 
Acamptopappus shockleyi 1 1 15 
Artmis ia  spinescens 3 7 18 
Haplopappus cooperl 0 
Atriplex conf e r t i f o l i a  1 1 15 
A t r i p l ex  cane scens 1 2 36 
Chrysothamnus v i  scidif lorus 

ssp. stenophyllus 1 1 28 
Hymenoclea sa1soLa 1 4 J .  
Thampo sma montana 1 3 36 
Psorothamnus fremontii 1 2 17 
Undetermined 3 6 21 

A l l  species, a l l  s i t e s  4 24 30 



3 Sites: TRANSITION Desert 

Si te  18. N, Topopah Valley, below S side of Shoshone M t n ,  4880 f t  elev. 
Annual ra in fa l l  3.70 t o  18.95 in., mean 8.99 in. 

Site  41. N, Wd Valley, below E side of Shoshone M t n .  4755 ft elev. 
Annual ra in fa l l  3.95 t o  19.96 in., mean 9.&7 in. 

S i t e  51. Nu. Yucca Flat,  below E side of Eleana Range, 4950 f t  elev. 
Annual ra in fa l l  3.b7 to 18.41, in., mean 8.85 in. 

SHRUBS, ALL SPFXIESt 
1963 1975 

No, Tot. Mean No. Tot. Mean 
Spp. P l s .  H t .  Cover Spp. Pls. K t ,  Cover 

(cm) ' ($1 (cm) ($1 
Living and Dead. 

S i t s  18 
Si te  41 
Site  51 

Mean, a l l  s i t e s  

Dead - 
Site  18 
Si te  43. 
Site  51 



(Coleogyne ) 

SHRUB SPECIES, ALL SITES1. 
1963 1975 

No. Mean Mean Mean No. Mean Mean Mean 
S i t e s  No. Ht .  Cover S i t e s  No. H t .  Cover 

Pls ,  (cm) /Site , Pls, (cm) /Site 
/Site (% ) /Site (% 1 

Living and Dead 

Coleogyne ramosissima 3 317 40 
Cirayia Wirraea 1 1 1 6  
Ephedra nevadensis 3 31 32 
Artemisia t r identata  1 1 48 
Chrysothamnus viscidif lorus 

ssp. stenophyllus 1 1 38 
Yucca baccata 1 . 3  56 
Coryphantha vivipara 

var. rosea 0 
Echinocereue engelmann51 

var. chrysocentrue 0 
Opuntie echinocarpa 1 1 48 

A l l  species, a l l  s i t e s  3 350 39 

Dead - 
Coleogyne ramosiasima 2 9 3L lel 3 5 24 0.7 
Ephedra nevadensis . 2 .  18  27 1-4 3 5 23 003 
Artemiaia t r identa te  1 1 48 Oe3 1 1 36 002 
Opuntia echinocarpa 1 1 48 0.1 0 

A l l  species, a11 s i t e s  3 18 30 1.8 3 10 2 4  . loo  



3 Sites:  TRANSITION Desert 

S i t e  13, N, Jackass Flats ,  below S side of Shoshone Mtn and unnamed h i l l s  
t o  the  E.. 4220 f t  elev, 
Annual r a i n f a l l  2.68 t o  13.12 in., mean 6,57 in, 

S i t e  44. Sw. Ywca Flat ,  below N side of CP H i l l s .  4130 f t .  elev, 
Annual r a i n f a l l  1.70 t o  18,06 in., mean 7.18 in, 

S i t e  56. E. Yucca Fla t ,  below W side of Halfpint Range, 4320 f t elev. 
Annual r a i n f a l l  2.72 t o  13037 in., mean 6m51 in ,  

?%HUBS, A L L  'SPFCIFS~ 
1*3 .- 1975 

No. Tot. M e i n  No, Tot. Mean 
SDD. Pls. H t .  . Cover Soo, Pls. Ht. Cover 

. &  - . . 
(em) ($1 (cm) ($1 

L i v i n e  and Dead 

S i t e  13 
Si te  44 
S i t e  56 

Mean, a l l  s i t e s  8  194 46 26e7 9  215 48 28-9 

Dead - 
S i t e  13 
Sit,~? J111 

s3 t~ 56 

Mean, a l l  sites 5 28 35 2 a9 Ir 12 32 loll 

*hcludes I. or  more dead plants  undetermined to  species 



SHRUB .SPECIES., ALL SITES? . . . . . , 
' 1963 I . . . ' .  , ,1975 

. . No. Mean Mean , Mean . No, Mean Mean Mean 
S i t e s  NO. Ht .  Cover S i t e s  No, H t o  Cover 

* A  Pls. (an) /Site.  Pls. (cm) /Site 
/s i te . .  I%) /Site 

Living and Dead 
(% 

. . 

Coleogyne ramosiesima 
Larrea t r identa ta  
Grayia apinosa 
Lycium andersonii 
Ephedra nevadensis 
Ceratoides lanata 
Tetradymia . a x i l l a r i e  
Ar tmis ia  spinescens 
Haplopappus cooperi 
Menodora apinsscena 
Hymenoclea salsola 
Ambrosia dumosa 
~camptopa~pus shockleyi 
Echinocereus engelmannii 

var. chrysocentrus 
Undetermined 

~11  species, a l l  sites 3 194 46' 26.7 3 215 48 28e9 

Dead - 
Coleogyne ramosissima 
Larrea t r identa ta  
Qrayia spinosa 
vcium +ndersollii 
Ephedra n~vadensia 
Te tradymia a x i l l a r i s  
A r t  m i s i a  spinescens 
Menodora spinescena 
Ambrosia dumosa 
Undetermined 

A l l  species, a l l  s i t e s  

Oe 3 
om2 
Oe8 
O e6 
0.5 
oel  
Oe6 
001 
O e 1  
Oe6 



3 Sites:  TRAIVSITION Desert 

S i t e  14. N, Jackass Flats ,  below S side of Shoshone Mtn and unnamed h i l l s  
. to  the E, 4750 f t  elev. 

Annual r a i n f a l l  4.32 t o  15.32 in., mean 7.44 in,  
. . 

S i t e  39. S, Mid Valley, below W side of CP H i l l s  and N side of unnamed h i l l s  
N of Cane Spg. 4515 f t  elev, 
Annual r a i n f a l l  3.25 to  l.b.50 in,, mean 8.03 in. 

S i t e  45, Sw, Yucca ~ l a t , '  below N side of CP H i l l s .  4205 f t  elev, 
Annual r a i n f a l l  1.66 to 19.34 in,, mean 7.34 in. 

SHRTJRS ANI) TREES, ALL SPECIESr 

. . 1963 1995 
No. Tot. Mean No, Tot, Mean 

Living and Dead 

S i t e  l4 
sit0 39 
S i t e  45 

Spp, Pls. H t ,  Cover Spp. ?ls. I I t .  Cover 
(cm) ($1 (cm) ($1 

Mean, a l l  s i t e s  7 289  39 3805 7 324 40 43.3 

Dead - 
S i t e  l4 
Si te  39 
S i t e  lr5 

Mean, a l l  erites 5 28 35 3.2 4 12 34 1.5 

-- 
*Includes 1 or more dead plants Wetermined t o  species 



SHRUB AND TREE SPECIES, ALL SITES : 

1963 . 
No, Mean Mean Mean 

S i t e s  No. H%. Cover 
Pls. (cm) / s i t e  

Living and Dead 

Coleoggne ramosissiwa 
Grayia spinoaa 
Qcium andersonii 
Gphedra nevadensis 
Ceratoides lanata 
T e t r a m a  a x i l l a r i a  
Tetradymia glabrata 
Artemisia spinescens 
Haplopappw cooperi 
Menodora spinescens 
Yucca brevifol ia  
Undetermined 

~ l i  species, a l l  s i t e s  3 289 .39 38.5 

Dead - 
Colw gyne ramosissima 
G r w a  spinosa 
Q c i m  a n d e r s n i i  
Ephe&a nevadensis 
Ceratoides lanata 
Tetradymia glabrata 
Artemisia spinsacens 
Henodora spinescens 
Yucca brernifolia 
Undetermined 

A l l  apecies, a l l  s i t e s  

1975 
NO. Mean Mean Mean 

Si t e s  No, H t o  Cover 
ms. (cm) /Site 

/Site (% ) 



1 Site:  TRANSITION Desert 

S i t e  43. S. Yucca Flat ,  below N side of CP H i l l s .  4185 f t  elev. 
Annual r a i n f a l l  2.01 t o  17.55 in., mean 7.09 in. 

SHRTJB AND TREE SPECIES: 
1963 

No. Mean 
Pls. H t .  Cover 

(em) (%) 
Living and Dead 

Larrea t r ldentata  
Atriplex confer t i fol ia  
Coleogyne ramosissima 
Grayia spinosa 
Lycium ander soni i  
Ephedra nevadensis 
Acamptopanpus shockleyi 
Menodora spinescens 
Artemisia spinescens 
Yucca b r e W o l i a  
IInd e t  ermined 

A l l  species (XI. ) 

Dead - 
Atriplex confer t i fo l la  
Coleo ~ y n e  ratnosisaima 
Grayia sp ilnosa 
Ephedra nevadensis 
Acamptopappus shockleyi 
Menodora spinescens 
Artemisia spinescens 
1Jndet ermined 

1975 
No. Mean 

Pls. H t .  Cover 
(cm) (Z) 



1 Site:  TRANSITION Desert 

S i t e  47; We Yucca Flat ,  below NE side of Shoshone Mtn. 4840 f t .  elev. 
Annual r a i n f a l l  3.17 t o  20.78 in., mean 9.13 in. 

SHRUB AND TREE SPECIE3 t 

Living and Dead 

Coleogyne ramosissima 
Grayia spinosa 
Lyc i u m  andersonii 
Artemisia t r identata  
~ ~ h e d r a  nevadensis 
Tetradymia d a b r a t a  
Haplopappus cooperi 
Hymenoclea salsola 
Yucca brevifol ia  
Undetermined 

A l l  species (9) 

Dead - 
Coleo gyne ramosissima 
Gray ia spinosa . 
Artemisia t r identata  
Ephedra nevadensis 
Haplopappus cooperi 
Undetermined 

A l l  species (5) 

1963 1975 
No. Mean No. Mean 

Pls. H t .  Cover P l s .  H t .  Cover 
(cm) (cm> (%) 



LARWA-LYC IUd SHOCKLEY I-ATRIPLFJ 

3 Sites:. TRANSITION Desert 

Site 34. Se. Frenchman Flat, below NW Ranger Mtns, a t  E margin of playa. 
3120 f t  elev. 
Annual ra infal l  2.62 to 9.25 in., mean 11.89 in. 

Site 35. Se. Frenchman Flat, upper bajada below 1IW Ranger Mtns. 
3300 f t elev. 
Annual rainfall  2.28 to 10.00 in., mean 5.36 in. 

Site 36. Se. Frenchman Flat, below NW Ranger Mtna near SE margin of playa. 
3085 f t  elev. 
Annual ra infa l l  2.30 to 10,02 jn., mean h.95 in. 

SHRURS, A L L  SPECIES: 
1963 1975 

No, Tot. Mean No. Tot. Mean 
Spp. Pls. Ht.  Cover Spp. Pls. H t .  Cover 

(cm) (%I (cm) ($1  
Living and Dead 

Site 34 
Site 35 
Site 36 

Mean, a l l  sites 8 123 22 1l.0 8 150 26 15.0 

Dead - 
Sl..te 34 
R i t e  .35 
Site 36 

Mean, a l l  s i tes  2 7 1 8 .  0.6 2 7 20 0.4 

it Includes 1 or more dead plants undetermined to species 



(Larrea-Qc ium hot k ley i4 t r ip lex ) .  . 

SHRUB SPECIES, ALL SITES: 

1963 1975 
No. Mean Mean Mean No. Mean Mean Mean 

S i t e s  No. H t .  Cover Si tes  NO. H t .  Cover 
Pls. (cm) /Site Pls. (cn) /Site 

/Site (% /Site (% 1 
Livine and Dead 

Larrea t r identata  
Igc i um shoc kleyi 
Atriplex confert i fol ia  
Atriplex cane scens 
Ambrosia dumosa 
Ceratoides lanata 
Psorothamnus f remontii 
Krameria parvFfolia 
Acamptopappus shockleyi 
mhedra torreyana 
Menodora spinescens 
Hymenoclea salsola 
Thamnosma rnontana 
Yucca brevifolia 
Opuntia bas i l a r i s  
Opuntia echinocarpa 
Opuntia ramosisslma 
Undetermined 

A l l  species, a l l  s i t ea  

Dead - 
&yciura shockleyi 
Atriplex confertif o l i a  
Ambrosia dwnosa . 

Acamptupppus sho e k l e y i  
Menodora spinescens 
Yucca b r e d f o l i a  
Undetermined 

A l l  species, a l l  s i t e s  



LYC IIM SHOCKLEYI-ATRIPLEX 

1 Site:  TRANSITION Desert 

Site 37. Se. Frenchman Flat ,  below Ranger Mtns, a t  LSE margin of playa. 
3080 f t  elev. 
Annual r a i n f a l l  2.39 t o  10.06 in.., mean 5.06 in, 

SHRUB SPECIES t 
1963 

No. Mean 
1975 

No. Mean 
Pls. H t .  Cover ms, ' H t .  cover 

(cm1 ($1 (cm1 ($1 
Livlng and Dead 

Lycim shockleyi 7 9 24 10.1 99 31 Ik .1  
A ~ r l p P c x  c ~ r r f e r t ~ u l i a  20 28 1-6 32 30 2 08 
Ceratoides lanata 3 33 0.3 4 42 0. 3 
Acamptopappus sho ckleyi 0 2 11 0.0 

All species (4) 102 25 11-9 137 31 17*3 

Dead - 
Qcium shockleyi 0 
AtrSplex confer t i fol ia  0 
Ceratoides lanata 0 



LYCIUM -PA.LLIDUIUI-GRAY U - . .  , . ,  

1 Site:  TRANSITION Desert 

S i t e  38. Cent. Frenchman Flat ,  below N side of west Spotted Range ( ~ e d  
Mtn). 3115 f t  elev. 
Annual r a i n f a l l  2.54 t o  10.05 in., mean be77 in. 

SHRUB SPFXIES: 

Living and Dead 

miurn pallidum 
Lyc ium an der soni i  
Grayia spinosa 
Ceratoides lanata 
Atriplex canescens 
Psorothamnue polydenius 

A l l  speciea (6) 

Dead - 
Lycium pallidum 
Qrayia apinosa 
BZriplex canescens 

1963 
No Mean 

Pls. H t .  Cover 
(cm) ($1 

1975 
No. Mean 

Plao Ht. Cover 
(cm) (%) 

A l l  species (3) 4 . 32 0.3 9 43 1.1 



1 Site:. GREAT BASIN Desert 

S i te  31e No Frenchman Flat, near playa margin, below s. Halfpint Range. 
3085 f t  elev. 
Annual ra in fa l l  3.11 to  7.99 in,, mean 5.12 in. 

SHRUB SPECIES: 

Living and Dead 
. __?"..a- 

1963 
No. Mean 

1975 
NO. Mean 

Pls, IIt. Cover Pls. Ht .  Cover 
(cm) (%) (cm) (%I 

Atriplex conf ert,d f o~ 3 a 87 ?9 8 *C 75 32 8.4 

Dead - 
Atriplex confertifolia 

A TRIPLEX-KOCHIA 

1 Sites MINT BASIN Desert 

S i t e  59. S. Yucca Flat, near N margin of playa. 3930 f t  elev. 
Annual ra in fa l l  1.66 to  17.05 in., mean 6.95 fn. 

SHRUB SPECIES r 
1963 

No. Mean 
1975 

No. Mean 
Pls. H t .  Cover Pls. H t .  Cover 

(cm) ($1 (cm) ($1 
Living and Dead - 
A t r iplex conf e r t i fo l i a  6L 2 6 6.9 92 27 11.2 
Kochia americana 122 19 8.0 136 29 8.6 

A l l  species (2) 186 2 1  14.9 228 28 19.8 

Dead - 
A t r i p l a  conf e r t i f  o l ia  3.b 2 3 1.6 8 26 1.3 
Kochia americana 2 15 0.2 5 16 003 

A l l  species (2) 16 22 ' 1.7 13 2 2 , 106 



1 Siter GREAT BASIN Desert 

Si te  58. S. Yucca Flat,.N. of playa. 3960 f t  elev. 
Annual ra in fa l l  1.91 to  16.74 in., mean 7.00 in, 

I ' 

SHRUB SPECIES: 

Living and bead 

Atriplex confertifolia 
Ceratoides lanata 
Artemisla spinescena 
Grayia spinosa 
Lyc i u m  andersonil 
Tetradymia axil laria 
Undetermined 

A l l .  species (6) 

Dead - 
Atriplex confertifolia 
Ceratoides lanata 
Artenisia spinescens 
Undetermined 

A l l  species (3) 

1963 
No. Mean 

1975 
No. Mean 

Pls. H t .  Cover Pls. Ht.  Cover 
(cm) (% ( 4  (% 1 



ATRIPLEX CANESCENS (1) 

1 Site: C2XAT BASIN Desert 

S i t e  30. N. Frenchman Flat, near playa margin, below s, Halfpint Range, 
3095 ft  elev, 

SHRUB SPECIES t 
1963 1975 

No. Mean No, Mean ' 

P l s ,  H t .  Cover P l s .  H t .  Cover 
(4 (%I (4 ($1 

Living and Dead 

A triplex canescenr 
AtFf plex cordertlf 01- 
Ambrosia dumosa 

A l l  species (3) 

Dead - 
A triplex c ane scens 

i' , 
/'' \ 

/ ' 
. ,,' / ----, 

// 

* 2, 

f 
&\ 

OMISSION:. S-P, L6,. for Site .  30 \ 

'b 
4. 
-\ 

Z 

- \ 
\ 
\ 

/ - - 7 
' Annual rainfal l -2.86-to7.77 in., mean4.n-.lna.. ., 

b. - -  . . 

x .  



47 
A.TRI PVX. CANE SCENS (2 ) .. . 

,. . . 

GRU'i' BASRJ Desert 

S i t e  65. . E. Forty-Mile Canyon, below W slope of Eleana Range (sugar haves), 
on sand dune. 5500 f t  elev. 
Annual r a i n f a l l  3.27 t o  4.52:in., mean 7.18 in, 

SHRUB SPECIES: 
1963 

No. Mean 
197 5 

No, Mean 
, Pls, H t .  Cover P l s .  H t .  Cover 

( cm) ($1 (cm) (%I  
Living trnd Dead 

Atriplex canescens 3 73 0.4 4 84 0.6 
Chrysothamnus viscidif lorus 

asp. viscidif lorus 17 49 3.2 45 2 03 
Ephedra v i r i d i s  2 71 0.4 13 2 71 003 
Psorothamnus polydenius 16 44 1.3 9 39 1,O 
Eriogonum kearneyi* 59 13. 10.5 65 40 10.1 
Undetermined 2 25 0.3 1 33 0.1 

A l l  species (5) 99 44 16.0 94 43 l4.4 

Dead - 
Chrysothamnus visc i d i f  lorus  

ssp. viscidlf lorus 2 42 0.1 5 29 0.6 
Psorothamnus polydenius 1 2 8 O e l  0 
Eriogonum kearney i 1 15 0.1 3 33 0 .1 
Undetermined 2 25 0.3 1 33 O e l  

A l l  species (3) 6 30 005 9 29 l'*1. 

* Suffrutescent, pe remla l  arid woody a t  and near baso of branches 



1 Site: GREAT BASIN Desert 

S i te  62. E. Forty-Mile Canyon, below W slope of Eleana Range. 
5740 f t  elev. 
Annual rainfall 4.78 t o  17.00 in., mean 7.98 in. 

SHRUB SPECIES: 
1963 1975 

No. Mean No. Mean 
ms. ~ t .  cover Pls. H t .  Cover 

(cm) ($1 (CQ) ($1 
Living and Dead 

Artendsia t r identata  180 59 31.0 211 61 37.2 
Ephedra nevaderiaia 3 67 0.7 2 0.4 
Atriplex canescens 2 62 ' 0.3 3 69 63 0.4 
Chry sothamnus viscidif l o r u m  

ssp. puberulus 1 18 0 .O 1 25 0 .O 
Erio gonum kearneyi* 7 38 0.5 8 27 0.b 

! ~ l l  species (5) 193 58 ' 32.6 225 60 38.4 

Dead - 
Artemisia t r identata  22 Sb 305 ' 32 kl 4.4 
Ephedra nevadensia 2 60 004 0 
Er i o  gonum kearneyl 2 2 2 0.1 0 

A l l  species (3) 26 52 4.0 32 41 be4 

u Suffrutescent, perennial and woody a t  and near base of branches 



1 Site:  OREAT BASIN De8er.t 

S i t e  68. E m ,  ~ o r t y h i l e .  Canyon, below W face of Rainier Mesa (sw. Relted 
Range ) . 6060 f t . 
Annual ' ra infa l l  5.72 t o  21.06 in.., mean 10.28 in. 

SHRUB ANTI TREE SPECIES: 
196L 1975 

No. Mean No Mean 
Pls. H t .  Cover Pla. K t .  Cover 

(cm) ($1 (a) (%) 
Living and Dead 

Artemisia tridentata 243 67 37.3 234 63 36.9 
Juniperus oeteo sperma 1 157 0.2 1 218 0.6 
Atriplex c anescens 8 76 1.6 Ik 87 3 04 
Chrysothamnus viecidiflorue 

asp. puberulus 1 38 0 .1 2 43 0.2 
Chry sothamnus vi scidiPlorus 

ssp. viscidfflorua 11 47 1.6 22 48 2 07 

A l l  species (5) 264 67 40.8 273 64 43.9 

Dead - 
Artemtsia t r identate  90 60 13.1 80 51 11.9 
Chrysothamnus vj.scidiflorua 

ssp. viscidiflorue 1 2 3 0.0 1 2 3  0. 3 

A l l  species (2) 91 59 13e2 81 51 12.1 



ARTEMISIA NOVA - 
1 Site: GREAT BASIN Desert 

S i t e  61. E. Forty-Mile Canyon, below W slope of Eleana Range. 
5760 f t  elev. 
Annual r a i n f a l l  5.28 to 17.90 in., mean 8.04 in. 

SHRUB SPECIES: 
1963 

No. Mean 
1975 

No. Mean 
Pls. H t .  Cover Pls. H t .  Cover 

(cm> ($1 (cm) (%) 
Ltving and Dead 

A r  temisia nova 
Grayia spinosa 
Lycium andersonfi 
Ephedra nevadensis 

A l l  species (4) 332 35 37.3 337 38 41.8 

Dead - 
Artemisia nova 
Grayia spinosa 
Ephedra nevadensis 

A l l  species (3) 68 2 7 6.5 29 29 2.2 



51 
ARTFXISIA NOVA-PINYON-JUNIPER (1) - 

1 Site: - GREAT BASIN Desert 

Si te  .63. E. Forty-file Canyon, below W face of Reinier Mesa (aw. Belted 
Range). 6420 f t  elev. 
Annual ra in fa l l  5.94 to  21.68 in., mean 10.62 in. 

SHRUB AND TEZEE SPECIES t 
1%3 

No. Mean 

' 

1975 
No. Mean 

Iiiving and Dead 

~ l s .  ~ t .  coves Ple. H t ,  Cover 
(cm) ($1 ( 4  ( 9 )  

Artmisia nova 35 21.0 202 33 21.7 
193 78 Pinus monophylla 26 5.2 35 79 7.8 

Juniperus osteosperma l4 122 4.9 l.4 138 5 .5 
Chrysothamnus viscidiflorua 

ssp. puberulus 17 26 1.1 18 25 1.1 
Ephedra viridis 5 66 0.9 6 52 0.6 
hrrshia tridentata 2 47 0.5 3 51 0, 8 
Eriogonum caespitoaum l44 5 3.3 238 6 4.9 

A l l  species (7) 

Dead - 
Artemieia nova 30 2 7 2.b U 25 1.3 
Juniperus osteoaperma 1 211  0.5 1 198 0.4 
Chry sothamnus viscidif lorus 

sap. puberulus 1 15 0.0 0 
Ephedra vlridia 1 89 0.2 0 
Purshia tridentata 0 1 2 8 0 .I 
Eriogonm caespitosum 9 6 0.2 0 

A l l  species (6) 42 28 , 3,b 13 39 1.8 



1 Site:  OWAT BASIN Desert 

S i t e  64, N, end of Rainier Mesa (me Belted Range), sm Kawich Valley 
drainage, 7425 f t  elev, 
Annual r a i n f a l l  5.06 to 26,05 in,, mean 1 0 ~ 6 4  in ,  

=RUB AND TREE SPECIES: 
1964 

NO, Mean 
1974 

No, Mean 
. Pls. H t ,  Cover Pla, H t ,  Cover 

Livlng -wd Dead 

Artemrisia nova 
Pinus monophylla 
Juniperus o steo eperma 
Quercus gambelii 
Chrysothamnus viacidFflorus 

ssp. puberulua 
Chrysothamnus viscidif lorus 

ssp, vlscidif  lorue 
Ephedra v i r id i a  
Purshia t r identata  
Ribes velutinum 
Haplopappus nanua 
Erlogonum caespitosum 
Eriogonum microthecum 

var , lapidicola 
Eriogonum ellatum 

var, subaridym 
Opuntia er ir~acea 

V ~ P .  urinacea 

Oil 

Ie4 

A l l  epecies (14) 212 74 3b08 

Dead - 
Artemisia nova 9 33 1.1 
Pinus monophylla 1 39b 0.8 
Quercus gambelii 2 74 0.3 , 

Wshia  Iridmtata , 8 26 0, 9 
Ribe s velut inurn I 71 0.1 
Opuntia erinacea 

var, erinacea 0 


