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The Development 

of Pinyon Exploitation 

In Central Eastern California 

ROBERT L. BETTINGER 

THE aboriginal human ecology of the 
Great Basin has been a topic of much 

interest and debate among archaeologists over 
the last 20 years. One positive result of this 
research has been the refinement of research 
design and field techniques permitting the 
detailed reconstruction of prehistoric annual 
subsistence-settlement systems in some local-
ities (e.g., Thomas 1973; O'Connell 1972). At 
the same time, against the background of such 
highly sophisticated projects, it is becoming 
apparent that many widely-accepted ideas 
about prehistoric man-land relationships are 
assertions, or at best hypotheses, which require 
further testing before they can be assigned any 
validity by archaeologists. 

A case in point concerns inferences about 
the prehistoric use of nuts of the pinyon pine 
(Pinus monophylla) in central eastern 
California. It has been almost axiomatic 
among investigators working in this region 
that pinyon was an important aboriginal 
resource over the last few millenia at the very 
least (Meighan 1955; Lanning 1963; Davis 
1963, 1964, 1970). Surprisingly little evidence 
is cited in support of this proposition, however. 
The notion apparently stems from observation 
of extensive, but usually undated, evidence of 
prehistoric use of upland pinenut groves 
(Meighan 1955), and from the direct applica-
tion to prehistoric contexts of ethnographic 

accounts which document the intensive use of 
pinyon in historic subsistence systems (Lan-
ning 1963; Davis 1963). The difficulty in dem-
onstrating prehistoric pinyon exploitation 
Hes in a number of circumstances which in-
clude: (1) the tendency of pinyon settlements 
to be surface scatters of artifacts, and therefore 
difficult to date by standard methods (e.g., 
radiocarbon); (2) confusion about the dating 
of time-sensitive projectile points which occur 
at these sites (cf Bettinger and Taylor 1974); 
(3) lack of attempts to recover plant macro-
fossils from stratified sites; and (4) lack of ade-
quate survey data upon which such a recon-
struction could be legitimately based. These 
hmitations are not insurmountable, but they 
make it obvious that if the study of prehistoric 
human ecology in eastern California is to pro-
ceed beyond the level of speculation, then all 
components of the aboriginal subsistence pro-
curement systems (including that of the pinyon 
nut) will require more explicit study than has 
been the case in the past. 

In addition, because pinyon exploitation is 
inextricably hnked to the historic dietary 
patterns of eastern California, its time depth is 
relevant to a current controversy regarding the 
application of ethnographic models to Great 
Basin prehistory. Specifically, Jennings (1957, 
1964, 1968) has argued that from 8000 B.C. to 
the historic period the human ecology of the 
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Great Basin was based on the intensive, but 

unspecialized, exploitation of all available 

resources and essentially comparable to the 

historic adaptation described by Steward 

(1938). This pattern is said to have been 

unaffected by climatic fluctuations. On the 

other hand, Heizer (1956), Baumhoff and 

Heizer (1965), Napton (1969), Davis (1966), 

and others (Cowan 1967; Ambro 1967) have 

suggested that Great Basin subsistence 

adaptations were highly variable through time 

and space, being affected by climatic changes, 

which altered the availability of subsistence 

resources, and by regional variations in 

environment, which led to diverse subsistence 

strategies. It is further proposed that in certain 

favorable localities, resource speciahzations 

developed in which certain potential food 

sources, including pinyon, were entirely 

ignored. In addition. Service (1964:94-99) and 

Cowan (1967) have contended that the historic 

adaptations recognized by Steward represent 

an essentially post-contact pattern developed 

in response to post-contact changes in the 

environment. 

The test implications of these positions for 

pinyon exploitation in eastern California are 

clear. If Jennings is correct, then archaeologi-

cal evidence should show that once prehistoric 

groups are well established in a locality, pinyon 

is incorporated in the subsistence pattern on a 

regular basis. If Heizer and others are correct, 

then the use of pinyon might be altogether 

lacking during some phases of prehistoric 

occupation, although the absence of such evi-

dence would not necessarily refute their posi-

tion. A more subtle implication of this hypoth-

esis might involve cyclical fluctuations in the 

use of pinenuts that can be traced to the effect 

of climatic changes on the availability of other 

regularly-used resources or on pinyon itself 

Recent research in Owens Valley, central 

eastern California, has shed light on the 

prehistoric use of pinyon, and hence on the 

general applicability of Steward's ethno-

graphic accounts to prehistoric situations. 

OWENS VALLEY 

Environment 

Owens Valley is a block-faulted trough 

about 70 miles long and 15 miles wide, located 

in eastern Cahfornia (Fig. 1). Two mountain 

ranges, the Sierra Nevada on the west, and the 

Inyo-White Range on the east, form the major 

boundaries of the valley; both have peaks 

reaching in excess of 14,000 feet. The valley 

floor lies between 4000 to 5000 feet above sea 

level, and the average vertical relief between 

the valley floor and mountain crests is about 

7000 feet. The area receives little rainfall, but 

runoff from Sierran storms is discharged into 

groundwater banks and a number of streams 

on the eastern slope of the Sierra which 

coalesce to form the Owens River. The little 

moisture which reaches the Inyo-White 

mountains is quickly absorbed as ground-

water, and no surface streams are present. 

The natural environment of the valley can 

be divided into a series of major biotic 

communities, each identified by a distinct set 

of plants and animals (Fig. 2). Four of these 

were important to aboriginal subsistence. 

The first of these is the riverine community, 

which occurs along the margins of the Owens 

River in the center of the valley floor. The 

vegetation in these well-watered areas consists 

of dense growths of tule (Scirpus sp.), cattail 

(Typha sp.), and other hydrophytes. The more 

important faunal resources include molluscs, 

fish, and migrant waterfowl. 

The area between the riverine community 

and the lower boundaries of coniferous wood-

lands in the foothills on either side of the valley 

floor is characterized by a desert scrub commu

nity. This is an arid association dominated by 

low shrubs and seed-bearing grasses. The resi-

dent fauna of the zone consists chiefly of small 

rodents, but pronghorn antelope (Antilocapra 

americana) inhabit the community throughout 

the year, and deer (Odocoileus hemionus) and 

mountain sheep (Ovis canadensis) use the 

desert scrub as winter rangeland. 
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The third important community is the 

pinyon woodland, which is largely restricted to 

elevations above 6500 feet in the Inyo-White 

mountains east of the valley floor. The zone is 

dominated by dense growths of pinyon pine 

which produce annual crops of cones bearing 

edible nuts. Large ungulates also use the 

community as summer rangeland. 

The final community relevant to aboriginal 

settlement and subsistence patterns is the 

upper sagebrush zone, which occurs in open 

meadows and depressions within the pinyon 

woodland. The edible plant resources of this 

community are Hmited. On the other hand, a 

major potential food source in this zone is the 

large ungulates, principally deer, mountain 

sheep, and pronghorn antelope, which use the 

area as summer rangeland and as a migration 

route in the early fall. 

Three other biotic communities—the 

limberpine-bristlecone forest of the Inyo-

White Range, and the Sierra meadowland and 

Sierran conifer zone of the Sierra Nevada— 

contain relatively few subsistence resources, 

and were largely ignored by aboriginal groups 

(Steward 1933:Map 2). 

Ethnography 

In historic times, Owens Valley was 

occupied by two linguistic groups. Shoshoni-

speakers inhabited a relatively small area at 

the southern end of the valley; Northern Paiute 

groups used the much larger region to the 

north. Despite this Hnguistic dichotomy, the 

region showed essentially uniform patterns of 

settlement, subsistence, and social organiza-

tion. The ethnographic accounts of Steward 

(1933, 1934, 1938) and others (Chalfant 1933; 

Parcher 1930) permit the following reconstruc-

fion of historic subsistence-settlement pat-

terns. The aboriginal population numbered 

between 1000 to 3000 individuals, or about 0.4 

to 1.2 individuals per square mile, and was 

centered at several lowland occupation sites 

situated in the desert scrub community on the 

valley floor throughout the spring, summer. 

and early fall. Major activities in this interval 

included the procurement, processing, and 

storage of a variety of desert scrub seeds and 

roots and, to a lesser degree, riverine roots and 

seeds, both of which could be obtained in large 

quantities within a two-hour walk of the 

lowland occupation sites. Moreover, the 

growth of some root crops was encouraged by 

irrigation in plots near these base camps. Trips 

for plant resources available at some distance 

from occupation sites involved the use of 

temporary camps in the riverine and desert 

scrub communities as collecting stations by 

family-sized groups. In addition, some riverine 

temporary camps were used for communal 

fishing in the spring and for communal 

jackrabbit and antelope drives in the fall. 

Small hunting parties pursued large game in 

upland communities in the summer and early 

fall months, where they occupied temporary 

camps. 

When a harvestable nut crop occurred, 

small groups of from one to three families 

travelled to productive pinyon groves in order 

to harvest this resource in the fall. In years with 

unusually large harvests, habitation at pinyon 

camps persisted throughout the winter, during 

which pinyon nuts provided most of the food 

intake. These groups returned to lowland 

occupation sites in the early spring. In years of 

low yield, pinyon camps were abandoned 

immediately after the harvest was complete, 

and the winter was spent at lowland 

occupation sites. On these occasions, stored 

seeds, roots, and pinyon nuts constituted the 

bulk of the food consumed. 

Although Steward (1933:241) indicates 

that pinenuts were the most important single 

plant species to the Paiute, his plant lists show 

that a combination of desert scrub seeds and 

roots provided the bulk of historic aboriginal 

subsistence intake (Steward 1933:242-246).' 

These were followed in importance by riparian 

roots and seeds; pinenuts probably ranked no 

higher than third in terms of overall 

contribution to the diet. Animal foods were 



84 THE JOURNAL OF CALIFORNIA ANTHROPOLOGY 

substantially less important than plant foods, 
and large game less important than small 
game. 

THE EVIDENCE 

Fieldwork 

Fig. 1. Map showing location ofOwens Valley and the bound-

aries of the Great Basin. 

Intensive archaeological fieldwork was 
carried out in Owens Valley in 1972 and 1973. 
The intent of this research was to reconstruct 
local prehistoric settlement and subsistence 
patterns in detail and define potential changes 
in these patterns through time. The field 
procedure involved the surface survey of a 
series of 500 m. x 500 m. tracts selected at 
random from a grid system of 3920 such tracts 
superimposed over a 42 x 27 km. transect of 
land centering on the modem town of Big Pine, 
California (Fig. 3). Tracts in the grid system 
were initially stratified according to the 
dominant biotic community in each. Tracts 
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Fig. 2. Cross section of Owens Valley showing the horizontal and vertical distributions of the major biotic communities. View is to 

the north. 
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selected for investigation were surveyed over 

their entire surface; all sites and isolated 

artifacts were recorded, time-sensitive arti-

facts—mainly projectile points, bifaces, and 

ceramics—were retrieved, and samples of 

other portable artifacts were collected. A total 

of 95 such tracts was surveyed in this manner. 

Table 1 indicates the distribution of sample 

tracts among the varous biotic communities, 

the relative size of each community, and the 

percentage of the community sampled. 

Analysis 

Data obtained in the survey were analyzed 

in two ways. The first was a statistical 

comparison of the actual distribution of 

certain functional artifact categories against a 

hypothetical set of artifact distributions based 

on ethnographic accounts. This procedure is 

discussed in detail elsewhere (Bettinger 1975) 

and will not be reviewed here. The second type 

of analysis involved the establishment of a 

functional taxonomy of archaeological site 

categories encountered in sampled tracts 

following a procedure similar to that described 

by Struever (1968) and O'Connell (1972). 

Inferences about the use of each site category 

were based on the archaeological assemblages, 

that is, the features, tools, and debris, found at 

these sites, and their settings with respect to 

potential food resources. More precisely, site 

setting is defined here in terms of the area, or 

catchment (Vita-Finzi and Higgs 1970), 

around a site which can be exploited on a 

regular basis, and which, as a rule, provides the 

bulk of food resources consumed at the site. 

Ethnographic evidence (Lee 1969; Steward 

1938) shows that hunter-gatherers tend to 

restrict their daily movements to a catchment, 

the outer margins of which are no more than a 

two-hour walk from the base camp, and this 

figure was used in the analysis. Within such a 

catchment, ethnographic evidence also shows 

that hunter-gatherers tend to situate them-

selves closest to the most important resource 

under exploitation. In establishing site cate-

gories, an effort was made, wherever possible, 

to duplicate the settlement types recognized 

from ethnographic accounts so that archaeo-

logical inferences could be augmented by 

direct historical analogy. On this basis, five 

categories of settlements were identified: 

lowland occupation sites, pinyon camps, 

riverine temporary camps, desert scrub 

temporary camps, and upland temporary 

camps. Pinyon camps provide the bulk of 

direct evidence of pinyon exploitation, and the 

following discussion is confined to this site 

category. 

Pinyon Camps 

In all, 21 sites were identified as pinyon 

camps. A diverse archaeological inventory was 

represented at these sites (Table 2), which 

included circular, stone-ringed floors inter-

preted as dwellings and storage facilities, seed-

grinding tools consisting of basin and slab 

millingstones, and manos, along with fiber-, 

hide-, and wood-working tools in the form of 

bifacially flaked knives and unifacially flaked 

planes and scrapers. Stone-working gear, 

represented as cores, roughouts or blanks, and 

debitage, and hunting equipment—largely 

projectile points and bifaces—were also 

common. 

The catchments of these sites contain large 

areas of pinyon woodland and smaller areas of 

upper sagebrush meadowlands. That all these 

sites are located within pinyon groves, together 

with the large number of millingstones and 

pinyon caches (circular floors) commonly 

found at them, suggests that pinyon collecting 

and processing was the most important activity 

at these sites. It is inferred that the use of 

pinyon camps is analogous to that observed in 

historic times, being occupied by small groups 

of from 1 to 3 families or from 6 to 15 

individuals during the fall pinyon harvest. The 

latter notion is consistent with the size of these 

sites (X=2770 m.^), which are substantially 

smaller than lowland occupation sites (X= 

66,200 m.-). The latter were occupied by from 
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Table 1 

COMPOSITION OF THE BIG PINE TRANSECT AND ARCHAEOLOGICAL SAMPLE 
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50 to 200 individuals. In years when the crop 
was sufficiently large, pinyon camps were 
probably used as winter camps. In years with 
smaller harvests, some of the crop was likely 
transported back to lowland occupation sites 
for winter consumption and the remainder 
cached on the spot (Steward 1938:52-53). At 
least 9 pinyon camps exhibit limited artifact 
assemblages (see Table 2), and it is inferred 
that these were used only as temporary 
collecdng and processing stafions; the remain-
ing 12 examples were probably used both as 
temporary collecting stations and winter 
camps. 

The large number of projectile points, 
bifaces, and stone-working items—the latter 
principally roughouts—found at pinyon camps 
can in part be attributed to their production 
during the winter months, but it is likely that 
these sites were also used as a base for hunting 
activifies. Pinyon camps, situated as they are 
on steep ridges and isolated promontories in 
the pinyon community, are not particularly 

well-suited as hunting camps, which would be 
best located along trails or on grazing land 
(although not so close that game would be 
disturbed by camp activities). It is therefore 
hkely that what hunting did occur at pinyon 
camps coincided with the fall harvest, when 
families were already occupying these sites, 
and the effort involved in establishing separate 
hunting camps was not justified by the 
advantages they afforded. 

Dating 

Sites in the sample tracts were dated on the 
basis of the time-sensitive projectile points they 
contained. The dating and attributes of these 
point types has been previously discussed by 
Bettinger and Taylor (1974). Four temporal 
phases have been recognized in Owens Valley; 
their time-markers and time spans are sum-
marized in Table 3. 

To clarify the following discussion of the 
dating of pinyon camps, the term component 
will refer to a phase manifestation at an 
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Table 2 

CHARACTERISTICS OF PINYON CAMPS 
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individual site. For further convenience, and 
because of small sample size, the Clyde and 
Cowhorn phases have been combined. 

Sixteen dated components were recog-
nized at pinyon camps: 1 is of Clyde-Cowhorn 
age, 5 are of Baker age, and 10 are of Klondike 
age. The general pattern recognized is a 
marked increase in the use of pinyon camps 
through time. Of a total of 48 time-sensitive 

projectile points recovered at pinyon camps, 
only I could be attributed to the Clyde-
Cowhom phase. Points of this phase com-
prised 30.0% of the total sample of 113 time-
sensitive projectile points found at all sites in 
the sample transect. Under random conditions, 
the probability of such an extremely small 
representation of Clyde-Cowhorn phase points 
at pinyon camps is /7=.0003 (see Siegel 
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Table 3 

SUMMARY OF ARCHAEOLOGICAL PHASES IN OWENS VALLEY, 

THEIR TIME SPANS, AND TIME MARKER PROJECTILE POINTS 

Phase 

Clyde 

Cowhorn 

Baker 

Klondike 

Time Span 

3500 B.C. — 1200 B.C. 

1200 B.C. — A.D. 600 

A.D. 600 —A.D. 1300 

A.D. 1300 —A.D. 1850 

Time Marker Projectile Points 

Little Lake Series 

Elko Series 

Rose Spring Series/Eastgate Series 

Cottonwood Series/Desert Side-Notched Series 

I956:binomial test), a value so small that it 

suggests that the use of these settlements in the 

Clyde-Cowhorn phase was negligible and that 

the single Clyde-Cowhorn projectile point 

represents a stray lost by a hunter; this 

interpretation is followed here. Therefore, 

present evidence indicates that the occupation 

of pinyon camps in the Clyde-Cowhorn phase, 

or prior to about A.D. 600, was for the most 

part nonexistent, but it became increasingly 

intensive beginning in the Baker phase (A.D. 

600-1300) and in the succeeding Klondike 

phase (A.D. 1300-1850). It is difficult to set a 

precise date for the inception of pinyon 

collection within the Baker phase, but the 

comparatively large number of components of 

this phase at pinyon camps leads me to 

conclude that it must have been early in the 

phase, probably sometime between A.D. 600 

and A.D. 1000. 

Discussion 

The above data show that Owens Valley 

was occupied for perhaps as long as 5500 years, 

but that pinyon exploitation was a component 

of the subsistence system only during the last 

1000 years. An initial conclusion which can be 

drawn from this is that there have been 

important changes in the cultural ecology of 

the Great Basin, the late shift to pinyon 

exploitation in Owens Valley being one of 

these. Taken as a test case of the Desert 

Culture, the Owens Valley data tend to refute 

Jennings' contention that the subsistence 

economy of the Great Basin was based on the 

intensive exploitation of all potential resources 

throughout the period of human occupation 

and that it showed no basic changes through 

time. On the other hand, it tends to support the 

views of those investigators who suspected that 

substantial changes in man-land relationships 

might have occurred. Given that this is so, it 

remains to be explained why such a subsistence 

change should occur in Owens Valley. The 

following discussion is based on the premise 

that the fundamental reason for subsistence 

shifts lies in imbalances between local 

populations and their subsistence resources 

(cf. Birdsell 1968). Such imbalances are 

typically envisioned as being negative—i.e., 

over-population or resource depletion—but 

logically they might also be positive, for 

example, a climatically induced increase in 

local resources. Several explanaUons of this 

nature might conceivably account for the 

incepfion of pinyon exploitation in Owens 

Valley, but the alternatives explored below 

seem more Hkely. 

Archaeological evidence indicates that the 

inception of pinyon collecting sometime 

between A.D. 600 and A.D. 1000 was 

apparently not accompanied by a decrease in 

the exploitation of any other resource; thus, it 

marks a broadening of the total subsistence 
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base by increasing the number of species 
exploited for food. One explanation for this 
might be that the existing subsistence base, i.e., 
the complex of resources other than pinenuts, 
was reduced by some climatic change. Other 
evidence too detailed to present here shows 
that this subsistence base consisted largely of 
desert scrub and riparian roots and seeds. The 
climatic factor most likely to upset such a 
procurement system would be a decrease in 
available moisture, either through a decrease 
in precipitation or an increase in evaporation, 
which reduced the productivity of these 
riparian and desert scrub plant resources lo the 
point that new resources were required. 

The climatic data from central eastern 
California are consistent with the notion of a 
trend toward drier and probably warmer 
conditions at this time. Based on glacial 
features dated by lichen growths and dendro-
climatic evidence, Curry (1971) interprets the 
interval from A.D. 600 to A.D. 1000 as warm 
and dry relative to the long-term regional 
norms. Dendroclimatic data from high-
altitude pines lead LaMarche (1974) to 
reconstruct dry conditions beginning at least as 
early as A.D. 800 and persisting to A.D. 1000, 
but both LaMarche and Adam (1967)—who 
relies on palynological evidence—interpret 
the period from A.D. 800 to A.D. 1000 as 
relatively cool. Since Curry has the advantage 
of a more diverse data base, his temperature 
reconstruction seems stronger at this point. 
Whether these inferred warm and dry 
conditions were sufficiently severe to effect the 
observed changes in subsistence and settlement 
patterns is unknown at this time; however, the 
hypothesis is at least not refuted by the present 
evidence. 

Perhaps some climatic change increased 
cone production by pinyon trees, making them 
a more abundant resource than in earlier 
periods. This would probably require an 
increase in rainfall or a decrease in tempera-
ture, but, as already noted, the present chmatic 
data would seem to suggest that this is not the 

case. Even if a trend toward cooler and moister 
conditions could be shown to have occurred, it 
is likely that such a shift would have increased 
the productivity of desert scrub plants, thus 
eliminating the need to exploit pinenuts at all. 

A third possible explanation for the 
inception of pinyon collecting at this time is a 
population increase through local recruitment 
or immigration which raised the local 
population to levels near the carrying capacity 
of the existing subsistence base. The hypothe-
sis that local growth rates were responsible for 
a population increase is reasonable given the 
inherent potential for such growth among 
hunter-gatherers (Birdsell 1968). Furthermore, 
it need not be assumed that such a population 
increase reflects an increase in the growth rate 
itself; a more parsimonious explanation would 
be that by about A.D. 600, the cumulative 
effect of a constant growth rate brought Owens 
Valley population to levels approaching the 
capacity of the extant subsistence base. 
Although time-sensitive artifacts do appear to 
increase through time in Owens Valley, as 
would be expected if population were 
increasing, the archaeological data are insuf-
ficiently understood to permit reliable infer-
ences about population size. Thus, the 
hypothesis that local population growth was 
responsible for the inception of pinyon 
exploitation cannot be evaluated at present. 
Similar limitations prevent archaeological 
evaluation of the hypothesis that the popula-
tion increase was due to immigration. In this 
case, however, linguistic evidence provides the 
hypothesis partial confirmation. The prevail-
ing theory among a number of scholars is that 
the aboriginal groups occupying the Great 
Basin at the time of white contact had reached 
their observed distribution only recently 
(Lamb 1958; Miller 1966; for an alternative 
view see Goss 1975). The linguists suggest that 
the predecessors of these groups began a rapid 
expansion out of southeastern California 
around A.D. 1000, travelling northward and 
eastward to their historic positions. Some 
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investigators have pointed to a contemporane-

ous proliferation of archaeological sites in at 

least some parts of the Great Basin, which is 

consistent with this hypothesis (Wallace 

1962:177-178; Rogers 1939:73). If this is indeed 

the case, it might be that the inception of 

pinyon collecting, which roughly coincides 

with this event, reflects a measure to 

accommodate a population increase resulting 

from the immigration of some of these groups 

to Owens Valley at this time.^ 

In sum, at least two explanations may 

account for the inception of pinyon collecting 

at or around A.D. 1000. One is that it reflects a 

deterioration in cUmate leading to a decrease in 

the environmental production of lowland 

plant resources. The other is that the 

subsistence change was due to population 

pressure on these same resources, which 

necessitated a more intensive use of alternative 

food sources, in this case, pinyon nuts. These 

explanations are not necessarily mutually 

exclusive; it might also be the case that a 

regional decrease in available moisture at this 

time was reflected more acutely in other areas, 

specifically southern California, necessitating 

migration away from these areas into other 

parts of the Great Basin. The movement of new 

populations into Owens Valley might have 

placed additional pressure on lowland plant 

resources already strained by a warm and dry 

spell and led the inhabitants to diversify their 

subsistence base by seeking new sources of 

food. It should be pointed out that this 

explanation assumes the following: (1) that the 

bulk of Owens Valley population remained in 

place during this period of proposed environ-

mental stress; (2) sufficient numbers of 

immigrants established themselves in Owens 

Valley at least long enough to upset the balance 

between the existing subsistence base and local 

population. While I cannot conclusively 

demonstrate either assumption, both are 

reasonable given that Owens Valley supports 

plant and animal resources far in excess of 

those available in surrounding localities (e.g.. 

Death Valley). Thus, it is hkely that most 

Owens Valley groups would continue to 

occupy the region during periods of environ-

mental stress and that, under the same 

conditions, some additional populations would 

be attracted to Owens Valley from areas where 

resources were substantially less abundant and 

the effects of climatic stress were concomi-

tantly more severe. 

SUMMARY 

Recent archaeological research in Owens 

Valley, eastern California, has revealed four 

archaeological phases spanning the period 

between 3500 B.C. and the historic period. 

Reconstruction of the prehistoric settlement-

subsistence patterns during this interval 

showed that nuts of the pinyon pine, an 

important component of the historic diet in the 

region, were relatively ignored as a subsistence 

resource until sometime between A.D. 600and 

A.D. 1000, when a distinctive procurement 

system developed around their exploitation 

(Table 4). Several factors which might account 

for this shift were explored.^ At present, there 

are two viable explanations, both of which 

view the inception of pinyon exploitation as an 

attempt to maintain a balance between 

population and resources. One is that there 

was a reduction in the pre-existing subsistence 

base; the other is that there was an increase in 

local population through natural growth or 

immigration. Climatic evidence appears to 

support the former view, while linguistic 

evidence supports the notion of population 

increases through immigration. It is also 

possible that these two factors are functionally 

related and that the increase in local 

population was due to immigration from 

localities more severely affected by an area-

wide warm-dry interval. These data fail to 

support Jennings' (1957, 1964, 1968) conten-

tion that Great Basin subsistence patterns in-

corporated all available resources and that this 

adaptation showed no fundamental changes 

through time, but tend to support the view that 
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Table 4 

SUBSISTENCE, CLIMATIC, AND LINGUISTIC CHARACTERISTICS 

OF ARCHAEOLOGICAL PHASES IN OWENS VALLEY 

Calendar Year Archaeological Phase Subsistence Focus Climate Linguistic Affiliation 

'^^0 Lowland Plants 

1300 Klondike and Cool and Wet 
Pinenuts 

A.D. 

BC. 

600 

1500 

3500 

Baker 

Cowhorn 

Clyde 

(Pinyon exploitation 

begins) Warm and Dry (Numic Expansion) 
Lowland Plants 

Lowland Plants Cool and Wet 

Lowland Plants Warm and Dry 

Pre-Numic 

I 

the human ecology of the region was quite 

variable through time and space. 

One final point should be made. Although 

this discussion has been confined to subsis-

tence patterns, there are certain constraints in 

the procurement of pinyon which have 

important implicafions for Great Basin social 

organization. As research by Steward (1938, 

1955) and Thomas (1974) shows, sharp 

fluctuafions in the location and abundance of 

nut crops effectively prevent large, multi-

family groups from maintaining continuous 

social contact in those societies which use it 

and in this way favor the development of a 

family-band organization." This suggests that 

in localities where pinyon is unavailable or 

unused, large social groupings above the 

nuclear-family level are hkely to be more stable 

and well-organized than in localities where 

pinyon is important to the diet, even though 

population densifies in such areas might be 

lower than those where pinyon is used. 

Although the full effect of this factor would not 

be fully reflected in Owens Valley, because 

pinyon is not the primary resource there, I 

suspect that prior to A.D. 600—when pinyon 

exploitation was initiated—social organiza-

tion above the family level was more formally 

structured than after that date, even though 

late period population densities were appar-

ently greater than those in earlier periods. 

Similarly, the constraints of pinyon procure-

ment would seem to explain why the Reese 

River Shoshoni of central Nevada enjoyed a 

particularly abundant subsistence base, as 

shown by the highest population densities in 

the Great Basin, but developed a family-band 

level of social organization (Steward 1938; 

Thomas 1974), while the Owens Valley Paiute, 

exhibiting lower population densities and less 

reliance on pinenuts, developed relatively 

cohesive organizations at the village level 

(Steward 1933, 1970). Archaeological research 

and a review of the extant ethnographic 

literature should disclose evidence of a similar 

nature. 

New York University 

New York 
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NOTES 

1. The apparent discrepancy reflects my pooling of 

several desert scrub plant species rather than any 

fundamental reassessment of Steward's data, 

however. 

2. Goss (1975) has recently rejected Lamb's 

hypothesis, suggesting that Numic groups have 

occupied the Great Basin for at least 8000 years. 

The proposal, however, is obviously tentative, 

being based on distributional and lexical data 

which are either unpublished or equivocal. Several 

other lines of evidence clearly favor Lamb's 

interpretation (cf. Miller 1972). It should be 

pointed out, however, that Goss' hypothesis is 

consistent with the notion of population increase 

through natural growth rates, as opposed to the 

immigration suggested by Lamb's hypothesis. 

3. At least one other explanation deserves mention 

here. Grant, Baird, and Pringle (1968) have argued 

that the Numic diffusion was at least in part 

precipitated by the introduction of the bow and 

arrow to eastern Cahfornia. This innovation, the 

argument goes, resulted in the rapid depletion of 

local mountain sheep herds, and forced the 

aboriginal groups in the area to move north and 

east into the Great Basin in search of this game 

animal. The hypothesis can be criticized on a 

number of grounds, the most important of which 

are: (I) It overemphasizes the importance of meat in 

a predominantly plant-based diet. (2) It fails to 

consider the conservation measures built into 

aboriginal procurement systems (Flannery 1968). 

(3) The extinction or near extinction of an ungulate 

species may be beyond the capability of an 

aboriginal group armed with only the bow and 

arrow (Flannery 1968:73). In sum, while this 

hypothesis may prove correct, it lacks the strength 

of the other potential explanations which are 

offered here. 

4. As Steward (1938) notes, many other resources 

fluctuate, but it would appear within a much 

narrower range of variation. 
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