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ABSTRACT

The results of archaeological excavations un-
dertaken between 1978 and 1981 are reported as
the second phase of the Owens Valley Project, a
long-term investigation ofaboriginal man-land re-
lationships in eastern California. These excava-
tions test simple models ofprehistoric subsistence
and settlement advanced as summary interpreta-
tions of archaeological data obtained by proba-
bilistic surface survey in central Owens Valley dur-
ing the first phase ofthis regional research program
(Bettinger, 1975a, 1977a). The three residential
sites excavated in the second phase of research-
Pinyon House, Two Eagles, and Crater Middens-
furnish a splendid record of the late prehistoric
subsistence-settlement system in Owens Valley and
provide a sound basis for inferences regarding the
formation and evolution of that system.

Situated in the northern Inyo Mountains, Pi-
nyon House was evidently occupied as a short-
term hunting camp between approximately 3000
B.C. and A.D. 300 and as a fall or fall-and-winter
pinyon camp from A.D. 300 into historic times.
Site macrofossils assure that pinyon procurement
was a primary motive for its occupation. The bulk
ofthe archaeological assemblage at Pinyon House,
however, relates to altogether different activities
including the acquisition of resources other than
the pine nut and the production of gear for use at
other times in other places. Pinyon House is, thus,
most interesting for the light it sheds on the man-
ner in which a specific and reasonably demanding
economic activity (pinyon procurement) is inte-
grated into a larger annual round.
Two Eagles (CA-Iny- 1756) is located at the foot

ofthe Inyo Mountains approximately 5 km south-
west of Pinyon House. There is evidence of spo-
radic use as early as 1200 B.C. but the bulk of
occupation seems safely dated from A.D. 600 to
historic times. The remains of numerous make-
shift dwellings and an impressive array of spe-
cialized milling equipment suggest seasonal oc-
cupation by groups ofperhaps one to five families
who used it as a base of seed procurement. A rag-
ged assortment of chipped stone implements and
debris shows that males hunted while females were
engaged in the primary site activity-the gathering
and initial processing of seeds. Hunting and gath-
ering are often in conflict with regard to the places
and times at which they can best be done; the
archaeological record at Two Eagles suggests that
in the central Owens Valley case gathering took
precedence over hunting.

Crater Middens (CA-Iny-1700) lies at the foot
of the eastern slope of the Sierra Nevada almost
due west of Two Eagles. Five separate clusters of
cultural material, termed middens, disclose the

presence of a large, intensively occupied village
inhabited between 0 B.C./A.D. and historic times.
Floral and faunal remains suggest occupation year-
round with a diet dominated by seeds and small
mammals. Variation in the degree to which activ-
ities were separated in space within the site and
in the composition of archaeological assemblages
during successive phases of occupation suggests
intensification in regional subsistence and settle-
ment patterns after A.D. 1300. These patterns are
especially clear in artifact categories that in one
way or another link the central base settlement of
Crater Middens to its more specialized satellite
settlements and, in a broader sense, its social and
economic environment.
Pinyon House, Two Eagles, and Crater Middens

can be regarded as functionally distinct aspects of
a single subsistence-settlement system (the Crater
Middens subsistence-settlement system) em-
ployed by approximately 30 individuals head-
quartered at Crater Middens. This system formed
in the late Cowhorn phase and dissolved with the
abandonment of Crater Middens somewhere
around A.D. 1872. Subsistence patterns were evi-
dently more intensive and generalized, and settle-
ment patterns more centralized, in the Klondike
phase than in the preceding late Cowhorn and Ba-
ker phases. The nature ofthis intensification would
suggest it is a regional rather than local phenom-
enon and that it was in large measure a response
to population growth.

Obsidian hydration rim measurements suggest
dates that are consistently too old for the archae-
ological assemblages recovered at Pinyon House,
Two Eagles, and Crater Middens. This is explained
as resulting from the aboriginal scavenging ofpre-
historic sites for tools and usable flakes and as such
is directly related to the balance between tool de-
mand and tool supply, which is the principal force
behind scavenging. The pattern of variation in
another measure of tool demand/supply, artifact
completeness, parallels the degree of skewness in
obsidian hydration dating between Pinyon House,
Two Eagles, and Crater Middens.
Together these excavations suggest that sum-

mary interpretations of prehistoric developments
in central Owens Valley previously advanced to
account for archaeological patterns observed from
surface survey erred with regard to the inferred
basic stability of land use but were correct with
regard to: (1) the establishment ofthe ethnograph-
ic pattern of a centralized settlement system an-
chored at Desert Scrub villages and dependent on
Desert Scrub resources at the beginning of the
Christian era; (2) the inception ofintensive pinyon
procurement after A.D. 600; (3) the diminished
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importance of large game after A.D. 1000; and (4)
intensification in land use between 3500 B.C. and
historic times.

In larger perspective this research (1) documents
the accuracy of archaeological inferences devel-
oped on the basis of surface surveys; (2) refutes
the received wisdom (e.g., Eggan, 1980) that abun-

dance of resources explains the pattern of social,
political, and economic complexity observed eth-
nographically in Owens Valley; and (3) supports
recent inferences regarding the spread of Numic
speaking peoples into the Great Basin from Owens
Valley or very near by and suggests some possible
mechanisms for this spread.

INTRODUCTION

Until very recently, the most widely ac-
cepted model of aboriginal man-land rela-
tionships in the Great Basin was Jennings'
Desert Culture (Jennings and Norbeck, 1955;
Jennings, 1957, 1964, 1968). In simplest
terms, this model holds that technological
and environmental conditions imposed on
the prehistoric inhabitants ofthe Great Basin
had produced an adaptation characterized by
intensive, but unspecialized, subsistence pat-
terns, transhumant settlement patterns, and
rudimentary sociopolitical organization cen-
tering on the family band rather than larger
groupings based on unilateral descent. This
adaptation was thought to have changed very
little from 8000 B.C. to historic times, being
the prehistoric equivalent ofthe ethnograph-
ic Great Basin adaptation described by Stew-
ard (1938a, 1955, 1970).

In the late 1960s and early 1970s several
archaeological research projects put the Des-
ert Culture model to the test in various parts
of the western Great Basin. The Owens Val-
ley Project, organized in 1971, was one of
these. The early Owens Valley research relied
heavily on extensive surface surveys, a pro-
cedural decision grounded in the assumption
that the Desert Culture was a model of re-
gional subsistence-settlement systems that
were not fully expressed, and hence could not
be adequately tested, at any single site. Re-
gional surveys offered the opportunity to ex-
amine the full range of seasonal and func-
tional variability within prehistoric adaptive
systems. This variability was the central issue
in testing the Desert Culture model.
The results of the Owens Valley survey

tended to contradict expectations derived
from the Desert Culture and these differences

appeared to be the result of shifting balances
between population and resources. Unfor-
tunately, the quality ofthese surface data lim-
ited the range of inferences that could be
drawn and these limitations made findings
speculative in many respects.

In 1978, a second phase of research was
undertaken in which key sites were excavated
in order to test the model of Owens Valley
that had been proposed on the basis of the
surface survey. The recovery ofplant and an-
imal macrofossils that would shed light on
subsistence patterns and the seasonality of
site occupation was a principal target of this
work.
Pinyon House, a large pinyon camp in the

Inyo Mountains and the first site tested in
this program, was excavated by field crews
from New York University in 1978 and 1979
(U.S.F.S. Antiquities Permit 70-05-04-53/
54-). During roughly the same period, exca-
vation was also carried out at Two Eagles, a
large occupation site in the Inyo Mountain
foothills not far from Pinyon House (U.S.F.S.
Antiquities Permit 70-05-04-53/54-). Unfor-
tunately, plant and animal remains were not
as abundant as had been hoped at Two Eagles
and in order to obtain adequate samples of
these materials, work was begun in 1979 on
a second lowland occupation site, Crater
Middens, situated in the Sierra Nevada foot-
hills on the west side of Owens Valley (Fed-
eral Antiquities Permit #79-CA-124). Sup-
ported by a National Science Foundation
research grant (BNS-8017798), the project
returned to Crater Middens in 1981 (Federal
Antiquities Permit #81-CA-058). That sea-
son completed the excavation of the site and
with it the second phase ofthe Owens Valley
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Project, the results ofwhich are reported and
interpreted here.
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CHAPTER 1. BACKGROUND, SCIENTIFIC CONTEXT, AND
RESEARCH DESIGN OF THE PROJECT

The Owens Valley Project began in 1971
as a long-term archaeological study of ab-
original man-land relationships in Owens
Valley and surrounding areas of eastern Cal-
ifornia (Bettinger and King, 1971). The initial
phase of this research program was devoted
to the systematic collection of basic data re-
garding the nature and distribution of ar-
chaeological sites in that locality and the de-
velopment of a simple model of prehistoric
subsistence and settlement patterns that
would account for these data. To accomplish
this, in 1972 and 1973 probabilistic surface
surveys were conducted in a large transect
centered on the modern town of Big Pine,
California. The archaeological assemblages
and natural settings of the 107 sites located
during our survey of the Big Pine transect
were used to establish a functional taxonomy
of prehistoric settlements consisting of five
categories that differed in terms of their sea-
son of occupation, resident group size and
composition, duration of occupation, subsis-
tence patterns, and the range ofactivities they
sustained (Bettinger, 1975a, 1977a, 1979a).
These five settlement categories were: low-
land occupation sites, pinyon camps, riverine
temporary camps, desert scrub temporary
camps, and upland temporary camps (Bettin-
ger, 1977a). Chronologically sensitive arti-
facts recovered from these sites were used to
isolate groups ofsettlement categories in con-
temporaneous use in each offour major time
periods between 3500 B.C. and historic times.
These four time periods, termed phases, were:
Clyde phase, dating between 3500 and 1200
B.C. and characterized by projectile points of
the Little Lake series; Cowhorn phase, dating
between 1200 B.C. and A.D. 600 and char-
acterized by projectile points of the Elko se-
ries; Baker phase, dating between A.D. 600
and 1300 and characterized by projectile
points ofthe Rose Spring and Eastgate series;
and Klondikephase, dating between A.D. 1300
and historic times (about A.D. 1860) and
characterized by projectile points ofthe Cot-
tonwood series and Desert Side-notched type.
The groupings of sites in use within each
phase, in combination with knowledge of

the individual settlement categories they re-
presented, provided the framework for in-
ferences about aboriginal subsistence-settle-
ment systems during each of the four
prehistoric phases. Comparisons between
successive prehistoric systems and between
the last of these and the terminal precontact
system as inferred from ethnographic ac-
counts led us to propose a model of human
adaptation through time in Owens Valley and
to suggest possible explanations for the adap-
tive changes that were observed (Bettinger,
1976, 1977a).
As summarized elsewhere,

This research showed that many elements ofthe
prehistoric adaptation remained relatively con-
stant through time. In particular, it was dem-
onstrated that permanently inhabited lowland
occupation sites served as base camps for groups
of 50 to 150 individuals and were the focus of
most activities in the spring, summer, early fall,
and most winters throughout the period of pre-
historic occupance. It was also shown that sub-
sistence patterns in each phase revolved around
the exploitation of lowland root and seed re-
sources. . .. Similarly, the evidence points to
the consistently small contribution of animal
foods in the annual diet.

In contrast to these stable patterns, site anal-
ysis indicated that three important changes in
the prehistoric subsistence-settlement patterns
had occurred.

First, a shift in the emphasis of plant exploi-
tation from riparian to desert scrub resources
between 1200 B.C. and A.D. 600 is reflected by
a change in the location of lowland occupation
sites from predominantly riverine settings to
desert scrub localities.... One possible reason
for such a transition might be an increase in
local population that forced a diversification of
the subsistence base, this accomplished by sup-
plementing riparian resources with dryland plant
species. Alternatively, it might reflect a climatic
change to more moist conditions that increased
the productivity ofdryland plants, making them
more attractive as a subsistence source than in
preceding phases.
A second adaptive change was the inception

of intensive pinyon exploitation between A.D.
600 and A.D. 1000.... as shown by the ap-
pearance of upland pinyon camps inhabited by

15



16 ANTHROPOLOGICAL PAPERS AMERICAN MUSEUM OF NATURAL HISTORY

one to three families for brief intervals during
the late fall pinyon harvest and occasionally
throughout the winter months as well.... This
was interpreted as an attempt to maintain bal-
ance between resources and population by
broadening the subsistence base to include pre-
viously unexploited pinenut crops following (1)
an increase in population densities due to im-
migration or local recruitment, or (2) a decrease
in the productivity of desert scrub plants ne-
cessitating the use of new food resources.

Finally, a decrease in large game hunting after
A.D. 1000 was reflected by the disuse of upland
and desert scrub temporary camps used as hunt-
ing stations.... This may reflect a scheduling
conflict between hunting and the tending oflarge
scale irrigation systems that are recorded in his-
toric and ethnographic accounts.... and which
may have been initiated at this time.

Overall, the prehistory of Owens Valley is
dominated by an evolution in subsistence ad-
aptation from a highly specialized pattern fo-
cusing on a few abundant resources to a more
diversified pattem incorporating new subsis-
tence resources and, with the beginnings offood
production in late prehistoric times, more in-
tensive use of traditional food sources. Despite
these changes, however, subsistence remained
dependent on lowland plant resources and rel-
atively stable social groups continued to inhabit
lowland occupation sites year round, patterns
that Owens Valley shares in common with Sur-
prise Valley and the Lower Humboldt Valley.
(Bettinger, 1978a: 34-36)

This model continues to be the most
straightforward and parsimonious interpre-
tation of what is known about the archaeo-
logical record in Owens Valley. Some criti-
cisms of the model have been raised on
various procedural and statistical grounds
(McGuire and Garfinkel, 1976; Munday and
Lincoln, 1979; D. Madsen, 198 1;Hall, 1981),
but on the whole these are unpersuasive and
offer no equally satisfactory alternative mod-
el (Bettinger, 1977c, 1978c, 1979b, 1981a,
1981b). Indeed, substantive archaeological
research has furnished support for many ele-
ments ofthe present interpretation (e.g., Bet-
tinger, 1980a; Garfinkel and Cook, 1980).

All the same, it was never intended that
the model, derived as it was from surface
assemblages, be a final statement regarding
human ecology in Owens Valley. During the
planning of the survey, we were aware that

the data likely to be obtained by these means
would be limited in kind and that because of
this any reasonably comprehensive model of
subsistence and settlement patterns devel-
oped from them would require certain infer-
ences for which archaeological support would
be lacking. That is, many aspects of prehis-
toric human behavior would have to be de-
duced not from the nature of surface assem-
blages we encountered directly, but from what
was the most likely or consistent with what
was known or could be reasonably inferred
from other aspects of subsistence and settle-
ment patterns for which data were available.
As anticipated, these gaps in the information
provided by surface survey made our model
of prehistoric human adaptation in Owens
Valley weak in three respects.
The first important problem was chronol-

ogy. Sites, settlement categories, and, in turn,
adaptive changes were all dated by means of
well-established time-markers, primarily
projectile points. For a variety of reasons,
these were not especially abundant at Owens
Valley sites. Further, even were it assumed
that the sample recovered by our survey was
adequate, reliance on these time-markers re-
stricted our temporal assessments to the four
broad time periods to which these items could
be assigned. Since there is no compelling rea-
son to believe that adaptive change neces-
sarily coincided with changes in projectile
point shape, our dating of adaptive changes
was only approximate.
The second gap lay in the absence of spe-

cific information about subsistence patterns.
Inferences ofthis sort were made on the basis
of lithic assemblages in conjunction with
knowledge of potential resources available
within a 2-hour walk of individual sites, i.e.,
the site catchment (Vita-Finzi and Higgs,
1970). This procedure is insensitive to vari-
ations in dietary selectivity, especially where
site catchments are complex, a feature char-
acterizing most lowland settlements in Ow-
ens Valley.
The third gap was the lack ofevidence about

the seasonality of site occupation. Inferences
of this kind were derived indirectly by as-
certaining the seasons of availability for sub-
sistence resources thought to have been ex-
ploited from individual sites. Accordingly, all
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the reservations that apply to our interpre-
tation of subsistence patterns extend to our
interpretations of site seasonality as well.

Despite these deficiencies, the Big Pine sur-
vey provided the basic data needed to sustain
inferences about the simple framework of
subsistence and settlement patterns, and thus
achieved its desired purpose. Additional sur-
face survey, however, although it might allow
certain refinements in our interpretation,
would not close any of the qualitative gaps
that existed in our archaeological data.

This could only be done by excavating a
series of sites representative of major Owens
Valley settlement categories and the recovery
by this means of two kinds of evidence. The
first was aboriginal food waste in the form of
plant and animal remains (macrofossils)
which would disclose patterns of site season-
ality and subsistence; the second was a broad
range of archaeological materials susceptible
to chronometric analysis by radiocarbon and
obsidian hydration assay.
There was little point in attempting this at

temporary camps, which uniformly lacked
subsurface deposits. Base camps, i.e., occu-
pation sites and pinyon camps, were more
suitable in this regard and, not coincidentally,
it was around these sites that the major pat-
terns of subsistence and seasonal movement
as well as successive adaptive changes were
thought to revolve.
A large number of potential sites were con-

sidered for excavation, but we ultimately set-
tled on three: a pinyon camp, Pinyon House,
and two occupation sites, Two Eagles and
Crater Middens (fig. 1.1). All three sites are
situated within the Big Pine transect and two,
Crater Middens and Two Eagles, were among
the sites located in sample tracts during our
initial survey. Pinyon House was also found
during these surveys, but lay just outside the
set of tracts designated for study. Because
their surface assemblages were incorporated
in the model ofOwens Valley subsistence and
settlement set forth earlier, excavation ofthese
sites provided a direct test of that model.
Although specific sampling strategies fol-

lowed are discussed in those chapters devot-
ed to the individual sites, certain basic pro-
cedures dictated by the goals of our project
and the nature ofthe sites themselves deserve

mention here. As indicated above, through-
out the project particular attention was given
to the recovery of plant and animal fossils
and datable archaeological materials. The
problem in accomplishing this lay not so
much in the methods and procedures of re-
covery, which were routine, but in obtaining
samples in relatively clear temporal context
where disturbance and mixture were mini-
mized. As in semiarid regions generally, soil
formation proceeds slowly in Owens Valley.
This being the case, even where aboriginal
activity was intense and refuse production
high, cultural deposits developed slowly and
in the course of this development were fre-
quently mixed and reworked by subsequent
aboriginal activity and by burrowing rodents
attracted to these spots by their vigorous weed
growth and uncompacted soils. Because of
this the usual correlation between time and
stratigraphic depth-and hence the assump-
tion of contemporaneity of items found at
similar depths-is subject to frequent excep-
tion and holds only in a statistical sense. This
made it difficult to test a model in which even
slight mixture ofdifferent components might
alter the interpretation of subsistence and
seasonality and changes in these patterns
through time. To minimize the problem of
mixture, two simple sampling strategies were
followed. First, excavation and recovery of
plant and animal macrofossils were most in-
tensively pursued in contexts less subject to
mixture, where cultural associations were
most secure. Well-defined features, especially
structural remains and hearths within them,
where these conditions obtained, were given
high priority both as a criterion for site se-
lection and in the excavation strategy pur-
sued at each site. At Pinyon House and Two
Eagles our excavations were confined to fea-
tures ofthis sort entirely, there being no mid-
den formation to speak of at either site de-
spite an abundance of features at both.

Features were also abundant at Crater
Middens but a substantial midden deposit,
evidently well mixed in many places, was also
present. In sampling this midden, we inten-
tionally increased sample saturation in those
parts of the site where the deposits were the
deepest and where as a result there was max-
imum stratigraphic separation between early
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TABLE 1.1
Correspondence Between Artifact Number and

Provenience for Pinyon House

Artifact number Provenience

0- 34 - 79 Surface
0- 80 - 126C Structure 14
0- 127 - 210 Structure 1
0- 211 - 324 Structure 3
0- 325 - 347 Structure 4
0- 348 - 359 Structure 5
0- 360 - 383 Structure 10
N- 1 Surface
0-1172 -1288B Surface
0-1289 -1299 Surface, north of main site
0-1301 -1541 Surface
0-1542 -1677 Structure 2
0-1678 -1709 Surface, Pinyon House South
0-1710 -1733 Structure 1, Pinyon House South
0-1759 -1760 Structure 1
0-1762 Structure 1
0-1765 Structure 3
0-1767 -1768 Structure 10
0-1778 -1784 Structure 1
0-1785 -1800 Structure 3
0-1801 Structure 4
0-1802 Structure 5
0-1803 Structure 10
0-1804 -1807 Structure 2
0- 1808A Structure 1, Pinyon House South
0-1808B-1810 No provenience

and late occupational debris. Thus, deep
midden deposits are disproportionately well
represented in the Crater Middens sample,
though not to the exclusion of samples from
shallower parts ofthe deposit. In addition, at
Crater Middens an explicit goal of the ex-
cavation strategy was to maximize the total
number of sample units and by this means

increase the possibility ofrecognizing on sta-
tistical grounds potentially important strati-
graphic variations in the contents of the de-
posit that might go unnoticed with a smaller
sample. Apart from its scientific merits, the
latter seemed justified on the grounds that
excavation draws unwanted attention to ar-

chaeological sites and often results in sub-
sequent depredation by vandals and souvenir
hunters making further research impossible.

Excavation procedures, the retrieval ofcul-
tural materials, and the extraction of carbon
and flotation samples were the same at all
three sites. All structures were excavated in

TABLE 1.2
Correspondence Between Artifact Number and

Provenience for Two Eagles

Artifact number Provenience

0- 1 - 8 Surface
0- 9 - 15 Structure 10
0- 16 - 32 Structure 2
0- 33 Surface
0- 809 -1065 Surface
0-1066 -1067B Structure 3
0-1068A-1068B Structure 6
0-1069 -1152 Structure 8
0-1153 -1157 Structure 9
0-1158 -1159 Structure 15
0-1160A-1160B Structure 17
0-1161 -1163 Structure 19
0-1164 -1168B Structure 21
0-1 169A-I 169B Structure 23
0-1170 Structure 9
0-1171 Off-site: surface
0-1734 -1756 Structure 8
0-1758 Structure 2
0-1769 -1776 Structure 2
0-1811 -1815 Surface

natural levels, except that individual depo-
sitional units greater than 10 cm in thickness
were excavated in arbitrary 10 cm levels. All
squares, either 1 x 1 m or 2 x 2 m, were
excavated in arbitrary 10 cm levels, there
being no obvious physical stratigraphy in the
midden deposits sampled at Crater Middens,
the only site where a subsurface deposit was
present and thus the only site where squares
were employed. All excavated material was
passed through 1/8 in. screens from which all
cultural material, floral remains, and faunal
remains were retrieved and bagged separately
by excavation level and unit. All carbon oc-
curring in pieces large enough to be useful in
radiocarbon assays was collected. In addi-
tion, flotation samples of approximately 2
liters were extracted from nearly all excava-
tion levels. These materials were processed
at New York University between 1978 and
1980 and at the University ofCalifornia, Da-
vis, after 1980. The artifactual materials were
accessioned under the designation 0. Surface
artifacts not collected but counted or mea-
sured in the field were accessioned under the
designation N. The flotation samples were
cataloged under the designation F, and the
carbon samples under designation C. These
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TABLE 1.3
Correspondence Between Artifact Number and

Provenience for Crater Middens

Artifact number Provenience

0- 384 - 502
0- 503 - 555
0- 556A- 683
0- 684A- 720
0- 721 - 731
O -732 - 769
0- 770 - 786
0- 787 - 798
0- 799 - 806
0- 807
0- 808
0-1757
0-1816 -1819
0-1820
0-1821
0-1822A-1861B
0-1862 -1908
0-1909 -1936
0-1937 -2054
0-2055 -2070
0-2071 -2080B
0-2081 -2142
0-2143 -2163
0-2164 -2216
0-2117 -2233
0-2234 -2246
0-2247 -2302
0-2303 -2309
0-2310 -2379
0-2380 -2445B
0-2446 -3484
0-3485 -3518
0-3519 -3580
0-3581 -3600
0-3601 -3626
0-3627 -3629
0-3630 -3647
0-3648 -3658
0-3659 -3714
0-3715 -3718
0-3719 -4097
0-4098A-4581
0-4582 -4745
0-4746A-4952
0-4953 -4965
0-4966 -4983
0-4984

Midden II: Structure 12
Midden II: midden
Midden III: midden
Midden IV: midden
Midden V: midden
Midden II: midden
Midden II: surface
Midden III: surface
Midden IV: surface
Midden V: surface
Off-site: surface
Midden II: midden
Off-site: surface
Midden I/II: surface
Off-site: surface
Midden I: surface
Midden I: Structure 3
Midden II: surface
Midden II: surface quadrat
Midden II: surface
Midden II: surface quadrat
Midden II: surface
Midden II: surface quadrat
Midden II: surface
Midden II: surface quadrat
Midden II: surface
Midden II: Structure 7
Midden II: surface
Midden II: Structure 9
Midden II: Structure 10
Midden II: midden
Midden III: surface
Midden III: surface quadrat
Midden III: surface
Midden III: surface quadrat
Midden III: surface
Midden III: surface quadrat
Midden III: surface
Midden III: surface quadrat
Midden II: surface, Structure 13
Midden III: Structure 16
Midden III: midden
Midden IV: surface
Midden IV: midden
Midden V: surface
Midden V: midden
Midden II: surface

0-4985 -4987 Midden III: surface

materials are now included in the collections
ofthe American Museum ofNatural History,
New York, and are presently housed at the
Department of Anthropology, University of
California, Davis. As an aid in using the text
and figures, tables 1.1, 1.2, and 1.3 indicate
provenience for blocks of artifact numbers at
each of the three sites treated here.
A further word of note is in order before

proceeding. In the following discussion, ra-
diocarbon dates are corrected for secular
variation and reported as a 95 percent con-
fidence interval expressed in calendar years
(cf. Klein et al., 1982). Accompanying these
calendar dates are the ages of the samples in
radiocarbon years B.P. and the sample num-
ber. Obsidian hydration dates are similarly
reported in calendar dates. All hydration rim
(i.e., rind or band) measurements are for
specimens ofFish Springs obsidian for which
the tentatively proposed rate of hydration is:
Y = 800.3X - 831.2, where Xis the hydra-
tion measurement in microns (,u) and Yis the
age of the sample in years B.P. (1950). Ac-
companying each hydration date is the cor-
responding rim measurement in microns and
the University of California, Davis, Hydra-
tion Laboratory specimen number (OHL).
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CHAPTER 2. PINYON HOUSE: NATURAL SETTING,
ARCHAEOLOGICAL PROCEDURES, AND FEATURES

Rising abruptly from adjacent lowlands, the
Inyo-White Mountains present a steep, wall-
like front that looms over the eastern side of
Owens Valley. The White Mountains, which
constitute the northern half of this chain,
achieve elevations in excess of 4270 m and
are exceptionally rugged. To the south, the
Inyo Mountains are lower and more gentle
in topography, but still present a formidable
barrier that is in places impassible.
Westgaard Pass, a narrow faulted gap used

as an aboriginal travel route between Owens
Valley and Deep Springs Valley to the east,
marks the arbitrary division between the two
mountain groups. The archaeological site of
Pinyon House (fig. 2. 1) is located on the south
side of the pass, on a narrow, west-trending
ridge that juts out midway down the face of
a steep, west-facing slope.
The site consists of structural remains-

two still standing, the others marked only by
depressions or stone foundations, bedrock
milling facilities, and an extensive scatter of
chipped stone tools and waste, ceramics,
groundstone, and lesser quantities ofwooden
implements and historic metal containers.
These are spread over an area about 135 x
120 m, but chiefly concentrated in a shallow,
troughlike depression between the main ridge
on the site and a small promontory imme-
diately to its south (fig. 2.2). This trough par-
allels the ridge, but instead of draining west
with the strike of the ridge, drains east, deep-
ens, and turns to the south as it passes be-
tween the small promontory and the steep
mountain slope behind the site. A ditchlike
trail passes through the northernmost portion
of the site before dropping into the canyon
of Westgaard Pass. It is evidently the route
used by an historic wood cutter to skid pi-
nyon logs to kilns that supplied local mine
smelters with charcoal.
Two nearby archaeological localities are

sufficiently close to the main Pinyon House
site to suggest they might have been func-
tionally related to it. One of these is Pinyon
House South, located about 200 m downhill
to the southwest. It consists of several fea-
tures and a surface artifact scatter located

within a narrow saddle on a ridge that is an
extension of the small, hill-like promontory
on the southern flank of the main Pinyon
House site. Pinyon House South and its fea-
tures are described separately in greater detail
at the end of this chapter.
Also close enough to Pinyon House to raise

the possibility ofsome connection is a sparse
scatter ofartifacts on a gentle west-facing slope
located about 100 m north of the main site.
The slope on which this scatter is situated is
bounded on the north by a deep, steep-sided
canyon on the rim ofwhich, not far from the
scatter, is a single petroglyph panel. A game

A.4. -

Fig. 2.1. View of Pinyon House from the east.
The floor of Owens Valley is visible at the foot of
the Sierra Nevada, which dominate background
and skyline. Structure 14, a standing lodge, ap-
pears just left of the center of photograph.
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Fig. 2.2. Contour map of Pinyon House locating major features.

trail that apparently originates somewhere in
the vicinity of the main Pinyon House site
passes through the artifact scatter and into
the canyon just east of the petroglyph panel.
A description ofthe petroglyph and a sample
of artifacts collected from this scatter are in-
cluded here.
At an elevation of 2195 m, Pinyon House

lies at the lower edge ofthe Pinyon Woodland
community, expressed here as an overstory
of pinyon (Pinus monophylla), with an
understory of cliff rose (Cowania mexicana),
mountain mahogany (Cercocarpus intrica-
tus), mormon tea (Ephedra viridis), big sage-

brush (Artemisia tridentata), bunchgrasses
including needle grass (Stipa speciosa), squir-
rel tail (Sitanion hystrix), giant wild rye (Ely-
mus condensatus), and an occasional cactus
(Opuntia sp.). The upper edge of the desert
scrub community is found only 200 m down-
slope from the site. It is sparsely vegetated,
the major species being mormon tea (Ephed-
ra nevadensis), menodora (Menodora spines-
tens), big sagebrush, and scattered bunch-
grasses.
During the years we spent working at Pi-

nyon House relatively few animals were
sighted, among them deer (Odocoileus hemi-
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onus), cottontail (Sylvilagus sp.), black tailed
jackrabbit (Lepus californicus), and antelope
ground squirrel (Ammospermophilus leucu-
rus). In a more detailed survey of wildlife in
the Inyo and White Mountains, Brosius et al.
(n.d.) report the presence within the Pinyon
Woodland of mice (Peromyscus crinitus, P.
maniculatus, P. truei), woodrats (Neotoma
lepida), pocket gophers (Thomomys monti-
cola), chipmunks (Eutamias spp.), and gold-
en mantled ground squirrels (Spermophilus
lateralis). Numerous species ofbirds were also
noted including dove (Fenaidura macrourai),
mountain quail (Oreortyx pictus), and raven
(Corvus corax). Undoubtedly, the faunal
population would be richer in numbers and
species were this site closer to water.

Despite its elevation, the site of Pinyon
House, along with the entire Inyo-White
Mountain range, receives very little annual
precipitation, between 20 and 25 cm an-
nually. Most of this falls as winter snow, but
some is brought by convectional summer
thunderstorms. Temperatures are moderate-
ly warm in the summer when the daytime
maxima average near 27°C (July) and cold in
the winter when daytime maxima average
near 4°C (February).

In keeping with the aridity of this desert
range, there are no water sources at Pinyon
House, and to the southeast within the Inyo
uplands proper none are to be found for
another 30 km, although there is a reliable
spring about 6 km to the southwest at the
foot ofthe range. To the north, Batchelder or
Toll House spring lies only 1.7 km away, but
the trip to it requires a vertical descent of427
m, which would be inconvenient were the
spring to serve as the primary water source
for the site during an extended occupation.
Marked topographic relief presents bar-

riers to travel on virtually every side of Pi-
nyon House. If it is assumed that pedestrian
hunter-gatherers confine the bulk oftheir dai-
ly subsistence activities to an exploitation area
the radius of which is defined by a 2-hour
walk from their current base settlement (Vita-
Finzi and Higgs, 1970; Lee, 1969; Steward,
1938a; Gould, 1969), and are capable oftrav-
eling about 5 km an hour in flat, unbroken
terrain, and half that rate in steep or rough
terrain, then the outer margins ofthe Pinyon
House catchment would lie no more than 5

km from the site in every direction except
northeast, where, owing to gentler slopes, it
would be slightly more than 5 km. Overall,
these spatial limits describe a catchment of
some 70 kM2, ofwhich approximately 50 per-
cent is Pinyon Woodland and 50 percent
Shadscale-Sagebrush desert scrubland.

ARCHAEOLOGICAL PROCEDURES

Pinyon House was located in 1972 during
our probabilistic surface survey of Owens
Valley. Two additional visits to the site were
made that year and another in 1973. Based
on these limited inspections, a preliminary
report on the site, devoted primarily to a de-
scription of its standing lodge, appeared in
1975 (Bettinger, 1975b). In 1977, the author
and Philip J. Wilke again traveled to the site,
this time to collect tree ring samples that might
help establish the age of the lodge. During
the course ofthis visit, several previously un-
recognized features were noted, one of them
(cf. Structure 2) with associated projectile
points dating between A.D. 600 and 1300, the
period during which pinyon exploitation and,
hence, the use of pinyon camps, was thought
to have first begun in central Owens Valley
(Bettinger, 1976). The apparent age of the
site, in combination with its extensive ar-
chaeological assemblage, which encom-
passed virtually every artifact and feature cat-
egory known to occur at pinyon camps in
eastern California, made it the logical can-
didate for excavation when we designed a
research program to test the model ofOwens
Valley human ecology developed from sur-
face data.
SURFACE COLLECTION: As is the case for

many Great Basin sites, the bulk of the cul-
tural materials found at Pinyon House were
surficial. Much of this had been disturbed
during the 1600 years the site is now thought
to have been occupied, but some material
had clearly remained where it had been dis-
carded, cached, or lost. This material was a
major source of information regarding loca-
tion and nature of aboriginal activities at the
site, especially since the remoteness of Pi-
nyon House had protected it from collection
by amateurs. The problem was to design a
surface collection that would yield basic data
about spatial distribution of the surface as-
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semblage, yet not be so time consuming as
to curtail excavation. The requisite spatial
control was provided by a grid system of 15
x 15 m squares, or quadrats, anchored at a
central datum and oriented to magnetic car-
dinal compass points. This grid system was
subdivided into four quadrants, NE, SE, SW,
NW, defined by the cardinal compass points
(fig. 2.3). Within each quadrant, the 15 x 15
m squares (quadrats) were individually num-
bered, 1 to N, beginning at the square closest
the datum and proceeding in successive east-
west rows.

In all there were 67 of these quadrats, 29
in the northeast quadrant, 10 in the southeast
quadrant, 18 in the southwest quadrant, and
10 in the northwest quadrant. All artifactual
material was collected from each numbered
quadrat, except millingstones, which were
only counted owing to difficulty of transport
from the site.

Less elaborate methods of surface collec-
tion were used in four cases where circum-
stances seemed to justify them. First, a small
pile of artifacts adjacent to Structure 14, ap-
parently discarded by a recent relic seeker or
hunter, was collected as a unit and not in-
cluded as a part of the surface assemblage of
the quadrat in which it was located. Second,
a scatter of historic metal containers found
near Structure 9 was located as a single group
in 1977, prior to the establishment of the
collection grid. As mapped at that time, they
lay outside the grid system later established.
Given the record of their provenience, the
grid system could have been extended to in-
clude the area in which they were found, but
as no other artifacts occurred there and the
association ofthese containers with each oth-
er and with Structure 9 was clear, there was
nothing to be gained by doing so. Third, the
surface assemblage of Pinyon House South
was collected without spatial divisions be-
cause the saddle on which it occurred was
believed too small to be subdivided into units
that would be meaningful analytically. Fourth,
and finally, only formal tools and tool frag-
ments were retrieved from the surface scatter
north ofthe main site as it was felt that more
intensive artifact recovery would not repay
the effort involved.
EXCAVATION: There being no true midden

in evidence, excavation was entirely confined
to a sample of 7 of the 14 structural features
present. In general, the same basic procedures
were followed for all ofthem but adjustments
were made when necessary to accommodate
structural or depositional irregularities. In the
main, these steps were also followed in ex-
cavating structures at Two Eagles and Crater
Middens.

Initially, brush was removed by cutting
within and around the feature and a center
line was staked. This was made to run either
magnetic north-south or east-west and bisect
the feature, one end serving as its datum point;
a separate datum stake was occasionally es-
tablished. A second line was added, perpen-
dicular to the first, intersecting it at the ap-
parent center ofthe structure. The feature was
then mapped and elevations relative to the
datum point recorded.

Excavation began in a quadrant free ofroot
or rodent disturbance and containing few
protruding rocks-that is, an open quadrant
where stratigraphic distinctions would most
likely be preserved and most easily recog-
nized. With one edge ofthe quadrant selected
as a working face, trowel and whisk broom
were used to peel the deposit down and back
from this edge until a stratigraphic break was
encountered. The excavated material was
passed through 1/s-in. mesh screen from which
all cultural materials and floral and faunal
remains were retrieved and bagged separately
by quadrant and level. Beyond this, consid-
erable variation in procedure was needed to
expose intact living surfaces to fullest advan-
tage. Generally, if the first stratigraphic con-
tact was poorly defined or appeared natural,
as opposed to cultural, excavation might con-
tinue in the same quadrant until a second
stratigraphic break was encountered, the ma-
terial from the second unit being kept sepa-
rate from the first. This cycle might be re-
peated until sterile, subsurface deposit was
reached. More commonly, if the first strati-
graphic break in one quadrant was unprom-
ising, excavation would turn to one of the
other quadrants with the idea that an iden-
tifiable surface might be found. This was also
done to determine whether a potential living
surface encountered in the first extended into
any ofthe remaining three. Ifno suitable sur-
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Fig. 2.3. Surface collection grid system used at Pinyon House.

faces were found in the first two quadrants,
excavation might either proceed further in
these areas until sterile deposits were reached
or begin in one of the remaining quadrants.
At Pinyon House-and this is essentially

true of Two Eagles and Crater Middens-no
discrete floors were encountered in any ofthe
excavated structures. Recognizable strati-
graphic breaks and well-defined features such
as hearths and beams extending into two or
more quadrants, however, were relatively
common. The reasons for this are explored
in the discussion pertaining to Structure 14.

SURFACE FEATURES

Surface features at Pinyon House are of
three kinds, petroglyphs, bedrock milling fa-
cilities, and structural remains.
PETROGLYPHS: A single petroglyph panel,

70 x 70 cm, comprising abraded, pecked,
and scratched elements is located about 150
m northeast of the site on a cliff overlooking
a steep canyon (fig. 2.4). Five abraded glyphs
executed in the Great Basin Rectilinear ab-
stract style (Heizer and Baumhoff, 1962)
dominate the panel. Two are sets of paired

30 31 32

27 28 29
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0 cm. 20 Abraded Crc
Scratched jjfw0ll 0.* Pecked Pinyon Houel ot fst

Fig. 2.4. Rock art panel associated with small artifact scatter north of the main site of Pinyon House.

straight lines, and three are more complex
designs. Pecking is confined to a short, lightly
pecked line extending down from the base of
one of the paired line elements and a small,
pecked area directly adjacent to this. Scratch-
ing takes the form of numerous light parallel
lines superimposed over the largest of the
three complex rectilinear elements, appar-
ently to obliterate it. Von Werlhof(I 965) has
recorded many rectilinear and curvilinear
petroglyphs with superimposed scratched
elements in Owens Valley (cf. von Werlhof,
1965: figs. 1k, 111, 20b, 26i). Closer by, Bet-
tinger (1975a: 143-144) has described a sim-
ilar petroglyph panel in the Inyo Mountains
about 19 km south of Pinyon House. It con-
sisted ofa single Great Basin Curvilinear ele-
ment with a superimposed scratched grid.
Great Basin rock art continues to defy pre-

cise dating, but as rough estimates Heizer and

Baumhoff( 1962) have placed the Great Basin
Curvilinear style between 1000 B.C. and A.D.
1500, the Great Basin Rectilinear style be-
tween 0 B.C. and A.D. 1500, and the Great
Basin Scratched style between A.D. 1000 and
very late prehistoric times.
The Pinyon House rock art probably pre-

dates use of the site as a pinyon camp, how-
ever, Heizer and Baumhoff have also argued
that Great Basin rock art is a form ofhunting
magic executed in locations favorable for the
procurement ofgame and therefore generally
some distance from contemporaneous oc-
cupation sites. The location of this panel on
a cliff face near a game trail- passing through
Pinyon House and into the canyon north of
it is consistent with this interpretation. Hunt-
ing in this spot, however, would be out ofthe
question when Pinyon House was occupied
during the fall pinyon harvest, the season in
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which the trail is most heavily traveled by
game. Because Pinyon House was used as a
pinyon camp more or less continuously after
A.D. 300, the location must have been used
as a hunting stand prior to that, its function
shifting sometime thereafter to pinyon pro-
curement. If this argument rings true, then
the rectilinear rock art at Pinyon House prob-
ably dates before A.D. 300, when the site was
apparently first used as a pinyon camp. With
regard to the scratched elements, it is relevant
that Bettinger and Baumhoff(l 982) interpret
the Great Basin Scratched style as Numic rit-
ual magic designed to cleanse or vandalize
Prenumic hunting sites and petroglyph panels.
This might explain its apparently intentional
superpositioning over earlier elements at Pi-
nyon House. The same possibility applies to
the Inyo Mountains rock art site previously
reported by Bettinger (1975a), which also oc-
curred in an area where pinyon exploitation
replaced earlier hunting activity. It is not clear
whether the scratched elements at Pinyon
House are associated with earlier use of the
site for hunting, which would indicate the
presence of Numic-more precisely, proto-
western Numic-hunting parties before A.D.
300, these same peoples later using the site
for pinyon procurement. The alternative is
that the scratched elements are later than A.D.
300, which would suggest that the function
of the site shifted from hunting camp to pi-
nyon camp prior to or, what seems more like-
ly, with the appearance of protowestern Nu-
mic folk, who, when they made first use of
the site, for some reason felt compelled to
disfigure the rock art, which stemmed from
an older occupation.
BEDROCK MILLING FEATuREs: As is true of

portable milling equipment at the site, iden-
tifiable bedrock milling features are rare at
Pinyon House. Only four examples were not-
ed, all lightly ground slicks. Three of these
are associated with Structure 6, ofwhich one
is an oval grinding area measuring 40 x 25
cm on a low slab south of the feature; the
other two are slightly smaller grinding slicks,
one 25 x 25 cm, the other 25 x 15 cm, on
a shale slab west of the feature. The fourth
grinding slick measures 50 x 40 cm and is
located on a bedrock outcrop in quadrat NE9.
The roughness and natural cracks of all these
bedrock features would make them unsuit-

able for small seed processing, but they would
serve well for pinecone pounding, pine nut
cracking and hulling, berry pulping, and berry
pit cracking.
PROBLEMATIC BEDROCK FEATURES: In ad-

dition to reliably identified milling surfaces,
there are numerous other bedrock features
that may also have been used for this pur-
pose. These include a single feature in quad-
rat SE4 and a large complex offeatures rough-
ly 30 m southeast of the limit of the site as
defined by its chipping scatter.
The feature in quadrat SE4 is a lightly

ground surface, 40 x 20 cm, which bears
evidence ofboth pecking and scratching. The
pecking is concentrated in only a few areas,
in one spot piercing the partly exfoliated shale
slab that caps this outcrop. The slab is cracked
and shows evidence ofspalling in several oth-
er places but it is not clear whether this is the
result of pecking or weathering. The surface
is somewhat eroded but the scratching ap-
pears to be more or less distributed haphaz-
ardly over most ofthe slab surface as zigzags,
parallel lines, or seemingly random marks. In
some cases it appears that the grinding is su-
perimposed over the scratched designs but
this is uncertain. Were it not for the scratch-
ing, there would be no difficulty in identifying
this feature as a milling surface ofsome kind,
perhaps for threshing pinecones. Given their
presence, however, some alternative possi-
bilities should be mentioned. For one, it may
be that the grinding and pecking were at-
tempts to deface what was once a Great Basin
Scratched rock art panel; were this the case,
the defacement would probably have been
more complete. Alternatively, the grinding
and scratching may have been in some way
related to plant processing performed here
and the pecking an attempt to detach the
working surface for use elsewhere. Two sim-
ilar scratched and ground slab fragments in-
terpreted as millingstones recovered else-
where on the site-one in square NE3
(0-1207), the other in Structure 1 (0-135)-
lend some support to this interpretation. The
specific nature of the activity represented by
these objects is uncertain but it may be that
both the bedrock and portable examples were
milling slabs periodically scratched to reju-
venate the grinding surface; rejuvenation of
millingstones is well documented in the Great
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Basin, but was ordinarily accomplished by
pecking. The patterned scratching may have
been an esthetic elaboration of this task.
The large complex of bedrock features

south of the site consists of 35 individual
pecked surfaces distributed between 10 sep-
arate bedrock slabs and boulders. As a group
the outcrops overlook the steep canyon that
is the downstream part of the dry channel
that runs through the center ofthe site. Some
ofthe pecked surfaces were located atop boul-
ders that can be scaled only with difficulty.
A total of 15 of these are relatively small,
averaging about 6 cm in diameter, and rough-
ly circular in outline; the remainder are with-
out obvious shape and range in size from
about 5 to 10 cm. This pecking may mark
locations where pinecones were threshed or
pine nuts cracked and shelled, but their place-
ment well away from the site and the presence
of two on horizontal boulder faces militate
against such an interpretation. Neither would
it appear that they are a form of rock art; the
execution is casual at best, although they bear
some resemblance to the Pit and Groove style
(von Werlhof, 1965). The possibility remains
that these features are related to animal pro-
curement that occurred at the site. It may be
that large ungulates, deer, and mountain sheep
were driven up the canyon along which these
outcrops are situated and into a corral or line
of waiting hunters situated at the head of the
canyon near the east end of the site. If so,
then perhaps individuals acting as hazers were
stationed at these outcrops to turn escaping
animals back into the drive line by shouting
and pounding rocks on the outcrops.

STRUCTURES
The assemblage of structural features at

Pinyon House is both large and diverse, the
14 structures present falling into three broad
categories: standing structures (two exam-
ples), rock rings (five examples), and struc-
tural depressions (seven examples). The cat-
egory ofstanding structures is further divided
into lodges and windbreaks, each represented
by a single example, and the category of rock
structures into rings, ofwhich there are four,
and dams, of which there is only one. Struc-
tures were numbered from 1 to 14, without

regard to category. Their location is shown
in figure 2.2.

STANDING STRUCTURES

LODGE (STRUCTURE 14): The Pinyon House
lodge has been previously described in a pre-
liminary report (Bettinger, 1975b). It stands
roughly 2 m high, is approximately conical
in shape, and generally circular in ground plan,
though the eastern side is distinctly flattened,
possibly to facilitate entry along that wall
through an opening 35 cm wide on the north
side of the structure (fig. 2.5). The interior
diameter is 3.0 m east-west, 2.5 m north-
south, the area enclosed being 6.6 M2. It is
constructed entirely of pinyon limbs, more
than 90 in all, varying from l/2 to 2 m in
length. Many of these limbs have been axe
trimmed at the base or along the stem by the
removal ofsecondary limbs, particularly those
that would have projected inside the struc-
ture. Principal structural support is provided
by two large forked beams, a longer one on
the north side, its base resting partly on a flat
rock possibly provided for support, and a
shorter one on the south side. Both forked
beams lean inward and are bridged by a single
log that tilts 450 from horizontal as it runs
from the crotch ofthe short beam to the crotch
of the long one. Numerous other beams lean
inward from around the perimeter of the
structure to provide support for the longer
forked beam and the ridge beam. This basic
framework was supplemented by the addi-
tion of other limbs placed to fill the larger
gaps in the exterior of the structure. The
forked beams, perimeter supports, and cov-
ering beams all appear to rest on the natural
ground surface rather than being set into a
dug trench or individual holes.

Prior to excavation, the floor inside the
structure was thickly matted with pine needles
and cone debris. Excavation consisted of lit-
tle more than removing this duff layer to ex-
pose a loosely compacted dirt surface inter-
preted as the structure floor. Cramped
quarters inside the structure precluded ac-
curate measurement ofelevation, but the sur-
face is gently saucer shaped in contour, ap-
parently the result of natural accumulation
of debris at the base of the perimeter beams
rather than intentional excavation of the in-
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Fig. 2.5. Structure 14 (standing lodge) at Pinyon House. Note doorway visible in the center of the
structure and possible millingstone cache to the right at the base of the structure. View is to south.
Photograph courtesy of J. Stuart and Journal of California and Great Basin Anthropology.
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terior. Although this surface lacks the com-
paction that might be expected of a floor in
a domestic structure, two features associated
with it, a grass bed and a large hearth, leave
little doubt that it is a living floor.
The grass bed occupies the outer margin

of the southwest quadrant, extending be-
tween 40 and 60 cm inward from the base of
the perimeter beams. It consists of two dis-
tinct mats, the lower confined entirely to the
southwest quadrant, the upper entirely over-
lapping the lower and extending beyond it
into the northwest quadrant of the feature.
Both mats consist of tightly packed bunches
of squirrel tail (Sitanion sp. probably S. hys-
trix) apparently collected, roots and all, by
hand from the vicinity of the site. The lower
mat is considerably more compacted and
worn in appearance than the upper, which
was evidently added when the lower bed had
lost its loft. This might have been done during
a single extended occupation, for example a
winter-long stay, or when it was reoccupied
after a period of disuse, for example after a
summer spent in the lowlands (fig. 2.7).
The hearth is located immediately to the

west (right when entering) inside the inferred
doorway, which may have acted as a smoke-
hole for the structure as there is no opening
suitable for this purpose in the roof. When
in use, the hearth would have obstructed di-
rect access to the center of the structure and,
as suggested earlier, entry was probably along
the eastern wall, the linear configuration of
which appears intentionally designed to per-
mit passage around the hearth when passing
into the structure. The hearth itself is bowl-
shaped, measuring 70 cm in diameter and 12
cm in depth, and filled with gray-white ash
intermixed with occasional lumps of char-
coal. The surrounding soil matrix has been
oxidized to a deep brick red, or terra cotta,
color. When subjected to water separation, a
flotation sample (F-7) of the hearth fill yield-
ed charred shells of pinyon pine nuts.
Very few artifacts were found in the struc-

ture. These included small fragments of cot-
ton cloth, a piece ofwillow thatmay represent
a basketry element, a biface, two roughouts,
a point blank, two unifaces, a bit of worked
bone, and a few scraps of chippage that may
well have been deposited on the site surface
prior to the construction of the structure.

Hydration rim measurements on two ob-

sidian flakes recovered from the structure fill
indicate calendar dates compatible with the
recency of the structure implied by its state
of preservation, by its axe-cut limbs, and by
the historic items found within it: A.D. 1740
(1.3,u; OHL 857) and A.D. 1661 (1.4 g; OHL
858).

In its use offorked beams to support a ridge
pole, this standing structure resembles the
gabled winter mountain house described by
Steward (1933: 263) for the historic Owens
Valley Paiute; it lacks, however, the eastern
doorway, central roof smokehole, and inte-
rior forked support placement that together
distinguish the gabled house. It more closely
approximates the ethnographic conical lodge,
the short forked support and steeply pitched
ridge pole working in effect as a composite
perimeter beam and the long forked support
acting to lock the main perimeter beams to-
gether. It does, however, lack the central roof
smokehole that is typical ofthe conical house
form (Steward, 1941: 283), but the location
and size of the hearth are approximately the
same. Both the gabled house and the conical
lodge are recorded as having been thatched
with either pine sod or pine boughs; the pine
duff covering the floor of the lodge may rep-
resent the remnants of such a roof. The grass
bed at the rear of the lodge is undoubtedly a
seating and sleeping area, grass or brush being
used for these purposes in all ethnographic
house types (Steward, 1941: 284). The loca-
tion of the bed opposite the doorway is like-
wise consistent with ethnographic accounts,
which designate this spot as a position ofhon-
or, being the least subject to drafts and smoke
(Steward, 1933: 263).
The above description is based on obser-

vations made in 1978 and it is worth noting
that between 1973 and 1976 an unknown
party made several alterations in the struc-
ture; a central interior support beam was re-
moved and a collapsed portion of the south-
ern wall was repaired. Close comparison of
photographs taken in 1973 and 1976 also re-
vealed the addition of several limbs to the
structure exterior. Aside from the removal of
the interior support, an element more typical
of the ethnographic gabled house than the
conical lodge, these alterations do not appear
to have changed the basic design ofthe struc-
ture.
During the same period a stack of three
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shale slabs intermixed with fragments of a
glass bottle were also tampered with by the
addition of several bottle fragments, proba-
bly collected from the surrounding area, and
by the repositioning of the shale slabs. To-
gether, the three slabs were interpreted as a
millingstone cache in 1973, but their distur-
bance between 1973 and 1976 raises the pos-
sibility that this small rock feature is of very
recent (postaboriginal) origin, perhaps a
hunters table, and that the light wear on two
ofthem is not due to grinding use but to their
having been occasionally piled and used in
this manner.

Despite its recent disturbance,the lodge is
certainly aboriginal. The floor plan, structur-
al design, and interior furniture are consistent
with ethnographic accounts and the thick pine
duff layer covering the living floor demon-
strates at least minimal antiquity. The avail-
able evidence points to its use for sleeping
and possibly eating and cooking, probably by
a family-size group since its interior is not
spacious. The interior hearth and relatively
elaborate structural design suggest extended
occupation in the winter or fall and winter,
as more transitory residence or use in sum-
mer would not require these accommoda-
tions.
Two additional characteristics of this ar-

chaeological feature are instructive for the
interpretation of other less well-preserved
features. First, the living floor of this struc-
ture is not well marked except by its contact
with the overlying pine duff; had it been cov-
ered instead by slopewash it is unlikely that
we would have recognized it as easily. This
stratigraphic invisibility is probably due to
the use of a grass floor covering, possibly in
combination with plaited mats. The general
use ofsuch floor coverings in prehistoric times
may account for our regular failure to expose
discrete floors in the structural features at any
of the three Owens Valley sites that were ex-
cavated.
A second point regards the absence of ar-

tifactual remains associated with the feature.
If we take this lodge as representative of ab-
original structures in seasonal disuse or re-
cently abandoned, then it would follow that
much of the material found within the rem-
nants of such features is debris that accu-
mulated there long after they were in use and,
except where there is obvious evidence of

association, not items used, lost, or stored
there.
WINDBREAK (STRUCTURE 7): A standing

framework offour large upright pinyon limbs
propped against the large horizontal limb of
a live pinyon pine, apparently the remnants
ofa windbreak or lean-to, is located in quad-
rat NE17. The tree trunk and four limbs form
a rude fence that runs 2.7 m north-south and
leans to the west, providing a simple shelter
that opens toward the main part of the site
(fig. 2.6). The original outline of the associ-
ated living floor is marked by a thick mat of
pine duff measuring 7.0 m north-south and
5.0 m east-west, covering an area of29.9 m2,
which is entirely sheltered under the boughs
of the large pine that supports the structure.
Decayed brush concentrated near the edge of
the mat evidently represents the remains of
a low brush wall intended to provide shelter
or privacy. The framework of limbs is set
toward the eastern portion of the duff bed,
leaving a larger area to the west, where most
activities would have been performed. No
evidence ofa hearth was observed within the
structure, which was not excavated.

All six artifacts found in association with
the structure are of categories employed in
pinyon procurement and processing (fig. 2.7).
Three, however, are grinding implements-
two slab millingstones, each used on both
sides, and a bifacial mano-that may have
been used to process foods other than pine
nuts. The remaining three pieces are wooden
implements used exclusively for cone col-
lecting and threshing. Two are parts of two
different composite pinyon hooks and one is
a crudely shaped paddle, probably a cone
beater.
Although the windbreak is sheltered by tree

boughs overhead, it was probably intended
for a purpose different from that served by
roofed lodges at the site, perhaps a temporary
residence or as a specialized activity area,
possibly for pinecone processing. Steward
(1941, 1943) and Stewart (1941, 1942) doc-
umented the use ofroofless brush windbreaks
and roofed shades left open on one or more
sides at temporary camps and summer set-
tlements by nearly all Numic groups, includ-
ing the Owens Valley Paiute; they record no
structure type that closely resembles this lean-
to, however. A variety ofstanding open sided
structures, roofed and unroofed, have been
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Fig. 2.6. Structure 7 (standing windbreak) at Pinyon House. Note remnants of sagebrush wall and
four standing limbs that, in addition to the main tree trunk, compose the windbreak. Millingstones are
visible behind and directly in front of the standing limbs. View is to east.

located during archaeological surveys in
western Nevada (Fenenga, 1975) and eastern
California (Wallace and Taylor, 1955: 359);
no two of these are exactly alike and none

duplicates the one at Pinyon House. It would
appear that the construction of temporary
structures followed no fixed pattern but was

improvised according to the materials avail-
able, the nature of the local terrain and vege-

tation, and the needs ofthe builder. The same
observation probably applies to aboriginal
construction of roofed structures, though in
lesser degree.

STRUCrURAL DEPREssIONS
(7 EXAMPLES; 5 EXCAVATED)

There were seven structural depressions:
Structures 1, 2, 3, 4, 10, 12, and 13. Because
subsurface testing quickly made it clear that
these, and not rock rings, represented house
remains at the site, all but two were exca-

vated. The five excavated examples varied in
size, shape, and floor plan, but each one ex-

hibited a well-defined hearth containing pi-
nyon charcoal, usually surrounded by heavily
oxidized soil, and a red-brown or brown floor
stain probably resulting from the gradual in-
corporation of ash, charcoal, decayed grass
bedding, and other debris into the underlying
soil during occupation. All five excavated
structural depressions are interpreted as the
remains of either conical lodges or gabled
houses. In addition to floor stains and hearths,
Structures 1, 2, and 10 contained concentra-
tions of charred sagebrush and pinecone de-
bris. Superficially resembling hearths, these
lenses are shallower and burned at temper-
atures too low to oxidize the surrounding
earth. They are interpreted as pinecone roast-
ing hearths placed in these depressions after
the structures that originally occupied them
had been abandoned.
STRUCTURE 1: Structure 1 was a circular

surface depression 5 m in diameter and 10
cm in depth. Located on the boundary be-
tween quadrats SW5 and SW9, it is the west-
ernmost structure on the side. Only the
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northeast and southwest quadrants of the
structure were fully excavated. The southeast
quadrant was left entirely intact and exposure
ofthe northwest quadrant was limited to two
trenches, each 30 cm in width, one placed
adjacent to a balk between the northwest and
northeast quadrants (fig. 2.8). These limited
excavations proved sufficient to disclose the
basic nature of this complex feature.
The main depositional unit in Structure 1

is a dark, charcoal-flecked, brown soil that,
except for a thin layer ofloose surface debris,
fills the depression from its modern surface
to sterile subsoil. This is thought to mark the
limits of the living floor associated with the
structure and to have accumulated during its
occupation. This unit was recognized in the
northeast, northwest, and southwest quad-
rants, and no doubt extends into the unex-

cavated southeast quadrant as well. The unit
is displaced slightly north and east within the
depression it occupies and measures 2.5 m
north-south and 3.5 m east-west, covering
an area of 7.6 M2. It thickens gradually from
less than 4 cm at the southern margin to 21
cm near the northern margin, where the unit
rises abruptly along the side of what is ap-
parently an excavated housepit. This steep-
faced excavation is confined to the northern
quarter of the structure. Elsewhere, the fill
unit is saucer shaped in contour, pinching
without obvious break between sterile soil
and loose surface debris.

In the northeast quadrant, the fill unit is
interrupted by two features. One is a set of
three superimposed ash lenses-designated
upper, middle, and lower-subtended by a

zone of oxidized orange soil. Together these
cover an area 1 5 cm in maximum diameter
near the center of the fill unit. The multiple
ash lenses and the area of oxidized soil upon
which they rest extend completely through
the central portion of the fill unit, interdigi-
tating with it, and probably represent a hearth
in use during the interval in which the fill
unit accumulated. A flotation sample (F-8)
recovered from this ashy deposit yielded a

charred pinecone scale and a few small, un-
identifiable seeds. A charred fruit or berry
(0-182) found in the lowest part of the fill
unit in the northeast quadrant of Structure 1
may also derive from the hearth.

The second feature is a shallow pit, about
1 m in diameter and roughly circular in plan,
filled with sagebrush charcoal and located just
outside the hearth previously described. This
pit is intrusive into the fill unit and is inter-
preted as a pinyon roasting feature emplaced
subsequent to the use of the depression as a
structure location. A charred pine nut
(0-1 57A) and several fragments of nut shells
(0-1 57B) found in the vicinity of the pit are
probably residue from the roasting process.
Two other charred pine nuts (0-1 95A, 209A),
charred pinecone scales, and nut shells found
at the same stratigraphic level but well out-
side this roasting feature may represent ma-
terial that strayed from it or material from
routine subsistence activities that took place
in the structure that originally occupied this
depression.

In the southwest quadrant an area of oxi-
dized orange soil without associated ash or
charcoal appeared at the base of the fill unit
near its southwest margin. Its relationship to
the other features in this depression is un-
certain; possibly it marks the location of an
older hearth not associated with the depres-
sion.
A large pinyon log rests partly on the ground

surface in the southwest and southeast quad-
rants, its rotting remnants extending into the
fill unit in the southwest quadrant directly
adjacent to the problematic zone of orange
soil. This may be a beam incorporated in a
roofed structure or an associated windbreak.
A soft depression just west of this log may
mark the position ofa second structural beam
in a more advanced state of decay.

In addition to bone and stone tools and
debris, Structure 1 yielded two Rose Spring
Corner-notched points, a Rose Spring Con-
tracting Stem point, a Cottonwood Trian-
gular point, two Tivella thin disk beads, and
a variety of historic items including numer-
ous metal fixtures from a pair of Levi-Straus
overalls, possibly discarded after having be-
come excessively coated with pitch during
the pinyon harvest. Pine nuts and nut hulls
were also found throughout the fill unit. All
the points were found on the surface of the
structure or in the uppermost deposit, which
limits their utility as chronological indica-
tors, there being the possibility of fortuitous
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association. The historic items were concen-
trated in the pinecone roasting pit, clearly
dating this secondary feature to early historic
times. The deepest portion ofthe fill unit, on
the other hand, lacked any historic material,
and produced two Tivella beads of a type
regarded tentatively as Klondike phase mark-
ers in central Owens Valley. This suggests
that the structure itselfwas first occupied prior
to contact. This interpretation is supported
by obsidian hydration rim measurements on
two flakes from the lowest part ofthe fill unit.
One ofthese suggests an apparent age ofeither
1300 B.C. or A.D. 1181 (5.1, 2.0,u; OHL 859),
that is, the piece was broken or reworked so
that its two faces display hydration rims of
different thicknesses. The other piece indi-
cates a calendar date ofA.D. 941 (2.3,u; OHL
860). There is the possibility, however, that
these are refuse from earlier occupations that
became accidentally incorporated in the fill
unit during or after the use of the structure.
A handful ofhistoric items found in the upper
fill unit appear to have strayed from the roast-
ing pit or been trampled into the deposit in
historic times.
Although the data are limited, Structure 1

is probably either a roofed lodge or gabled
house built over an excavated housepit and
furnished with an interior hearth. The his-
toric Owens Valley Paiute evidently did not
use excavated housepits in conjunction with
winter mountain houses (Steward, 1933: 263,
1941: 283), employing them only for winter
valley houses and sweathouses (Steward,
1933: 264-265, 1941: 285). The winter
mountain house of many other Great Basin
groups, however, incorporates this attribute,
so its presence is not surprising (Steward,
1941: 283). Alternatively, what little aborig-
inal excavation was noted may not represent
a true housepit but merely an attempt to
achieve more secure footing for the north wall
segment. There is no evidence that the struc-
ture was destroyed by fire. It may have simply
collapsed and had most of its beams scav-
enged for other structures. In any case, it was
evidently built and abandoned in precontact
times, after which the depression marking its
former location was used as a pinecone roast-
ing pit subsequent to European contact.
STRUCTURE 2: Structure 2 is a roughly cir-

cular surface depression slightly more than 4

m in diameter, reaching a maximum depth
of 15 cm, 1 m north of center (fig. 2.8). Ex-
cavation revealed an oval floor stain 2.75 m
long and 1.6 m wide, occupying an area of
3.5 mi2, its long axis oriented north-south. Its
size and shape suggest a gabled house rather
than a conical lodge. A large hearth preserved
as an oval of oxidized red-orange soil more
than a meter in maximum diameter is located
slightly east of center within the floor stain.
A small ash-filled pit 10 cm in depth in the
eastern half of this hearth likely represents
the fireplace last used within this structure.
A flotation sample (F- 10) from this small pit
yielded a few seeds of Atriplex lentiformis.
A total of 12 charred pinyon beams and

one posthole that together ring the south half
of the floor stain are all that remains of a log
superstructure destroyed by fire-either ac-
cidentally or intentionally, perhaps upon the
death of an occupant. A radiocarbon assay
on one of these beams indicated a date for
which the corresponding 95 percent confi-
dence interval in calendar years is A.D. 340
± 255 (1630 ± 80 B.P.; UCR-1 108). Evi-
dently these structural remains were pre-
served by colluvial deposits washed from the
hillside south and above the structure. Re-
mains of the north half of the structure, on
the other hand, were not similarly covered
and therefore not preserved. In most cases,
the orientation of the beams can be deter-
mined: the two beams along the east wall are
upright, the five along the south wall run due
north, and the four along the west wall (three
so perfectly aligned that they are probably
parts of the same beam) run northeast. The
orientation of a single charred post set well
west ofthe structure could not be determined.

If, as seems likely from the shape of the
floor stain and the presence ofa central hearth,
these beams were once part ofa gabled house,
the five pieces along the south wall would
have composed the end, or short wall, nearest
the southern gable support. Assuming this is
so, the position in which they were found is
the one we would expect had the structure
collapsed inward, falling to the north. The
northeast orientation of the beams along the
west wall fits with this interpretation as these
structural elements were located near the
southwest corner ofthe house where the orig-
inal roofing beams would have run northeast
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rather than due east as those beams in the
middle of the south wall. The upright beams
east of the structure and the beam of uncer-
tain orientation west of the structure are
equivocal with regard to the shape of this
structure and the nature of its collapse. It is
unclear whether the depression in which the
beams are located was intentionally excavat-
ed, but this seems likely.
As was the case at Structure 1, the depres-

sion associated with Structure 2 was the lo-
cation of much aboriginal activity subse-
quent to the destruction of the building that
once stood there. There are two concentra-
tions of charred sagebrush and pinecone de-
bris, the smaller about 60 cm in diameter and
located on the west edge of the depression,
the larger bilobed in plan, 1.7 cm in length,
and located squarely in its center. Both con-
centrations yielded intact charred pine nuts
(0-1589, 1625, 1647, 1665), several ofwhich
were still embedded in a cone fragment
(0-1675).
These two concentrations occur at essen-

tially the same stratigraphic level and may
represent a single large cone roasting hearth,
the smaller concentration and the smaller lobe
of the larger one being the remains of cones
and debris raked from the large pile during
cone processing.

In addition to the pinecone roasting fea-
ture, a small concentration of ash was noted
superimposed on the north end of the floor
stain. This may represent the remains of a
grass bed consumed by the fire that destroyed
the structure.
Nine typable projectile points were re-

covered during the excavation ofStructure 2;
one was Cottonwood Leaf, five Desert were
Side-notched, two were Rose Spring, and one
was Elko Eared. The Desert Side-notched
points were concentrated in the vicinity of
the smaller sagebrush and pinecone concen-
tration, dating it between A.D. 1300 and his-
toric times, the floruit for this type. The Elko
Eared point was recovered well outside the
floor stain and so provides no help in as-
sessing the age of the structure. The Cotton-
wood Triangular points, which date between
A.D. 1300 and historic times, and the Rose
Spring points, which date between A.D. 600
and 1300, were stratigraphically mixed with-
in the depression deposit and cannot be re-

liably associated with either the roofed struc-
ture or more recent pinecone roasting feature.
The same is true of two shell beads, a Split-
Punched Olivella (class D 1) and a Tivella cyl-
inder, both regarded tentatively as Baker
phase markers in central Owens Valley, also
recovered in this mixed deposit. The Rose
Spring points and the beads, however, imply
a maximum age ofA.D. 600 for the structure,
which is broadly consistent with the radio-
carbon assay obtained from one of its beams.
An obsidian hydration rim measurement on
a flake recovered from the hearth area cor-
responds to a calendar date ofA.D. 1501 (1.60
,u; OHL 872), which would suggest the struc-
ture was occupied at least this late in time,
presuming, of course, that it is not unrelated
refuse fortuitously incorporated in the de-
posit. A second flake (OHL 871) showed no
visible hydration rim, possibly because of its
exposure to fire.
STRUCTURE 3: The location of Structure 3

was denoted by an elliptical depression mea-
suring 4.4 m north-south, 3.1 m east-west,
and between 5 and 7 cm in depth, covering
an area of 9.2 m2 in all, situated on the com-
mon boundary between surface quadrats NEI
and SE1. Within this depression, buried be-
neath a shallow layer of loose surface debris
nowhere more than 7 cm thick and pocketed
with concentrations ofash and charcoal, were
the remains of a large roofed structure, prob-
ably a gabled house (fig. 2.8). Despite its prox-
imity to the ground surface, this proved the
least disturbed and best preserved structure
excavated at Pinyon House. The outline of
the house is marked by 21 charred pinyon
stubs set 5 to 7 cm into the ground, all but
one oriented to the east; apparently these are
the remnants ofburned beams (fig. 2.9). The
north and east walls composed by these beams
are straight and perpendicular to each other
so that the northeast corner of the structure
is nearly square. The north wall beam nearest
this square corner rests just inside a large rock
possibly put there as a footing. On the op-
posite side ofthe structure, the west and south
walls are curved, their beams together form-
ing a more or less continuous arc from the
northwest corner to the southeast corner of
the structure. One of the west wall beams
yielded an apparent radiocarbon age the 95
percent confidence interval for which is in
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Fig. 2.9. Exposed floor of Structure 3 (structural depression). Note charred posts, curvilinear stain
possibly marking charred edge ofgrass bed, and ash concentration marking hearth location near doorway.
View is to northwest.

calendar years A.D. 1490 ± 150 (440 ± 80
years B.P.; UCR- 1 107).
A 1.5 m break in the east wall is probably

the doorway. Just inside and south of this
opening is a hearth area marked by a thick
lens of gray-white ash, 160 cm long and 1 10
cm wide, within which there is a firepit, 70
cm long, 44 cm wide, and 35 cm deep, filled
with ash and charcoal and surrounded by red
oxidized soil. Water separation of a sample
of the firepit fill (F-5) yielded about 20 seeds
of Eriogonum sp. To the west of the hearth,
further inside the structure, is a curvilinear
red-brown floor stain that partly encircles the
hearth area and opens toward the doorway
in the east wall. This evidently marks either
the singed edge ofgrass bedding placed at the
base ofthe south and west walls or the margin
of a heavily used portion of the structure in-
terior.
A broad range of artifacts, primarily

chipped stone, was recovered from within the
depression. The bulk of these occurred in the
loose surface debris, however, and probably

represent refuse naturally or culturally de-
posited sometime after the house was de-
stroyed by fire. The few historic artifacts re-
covered in the structure, a glass button and
several fragments of glass, were confined to
this unit of loose surface debris entirely.
Charred pine nut shells and pinecone scales
were also recovered from this unit although
there was no evidence of cone roasting pits
similar to those noted within the depressions
of Structures 1 and 2. Artifacts were much
more scarce on the floor itself, the most no-
table items being a few scraps ofworked bone,
two beads-one Olivella (class H Ib), the oth-
er steatite-and two Cottonwood Triangular
projectile points found in the hearth. Pine
nuts were conspicuously absent from both the
floor and the hearth.
The floor plan and arrangement of struc-

tural beams around the perimeter of the
depression clearly identify Structure 3 as a
gabled house built over a shallow housepit.
From the condition and near-uniform ori-
entation of the beams it is also clear that the
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house burned to the ground, by accident or
design, the whole of the superstructure col-
lapsing to the east, that is, toward the door.
No ridge pole or interior forked supports were
identified. They may have burned beyond
recognition or been removed from the house
ruins and used for firewood or beams in other
structures at the site.
The radiocarbon assay on one of the west

wall beams securely dates the construction of
this feature around A.D. 1500, which is con-
sistent with the two Cottonwood Triangular
projectile points recovered from the hearth.
Two obsidian hydration rim measure-

ments on small flakes also obtained from the
hearth zone suggest calendar dates of A.D.
1021 (2.2 Iu; OHL 861) and A.D. 1581 (1.5 u;
OHL 862). The younger of these is wholly
consistent with the dating of the structure
implied by the beads found on the floor and
the projectile points found in the hearth and
the radiocarbon dated wall beam; the older
hydration date is anomalous and the flake
from which it is taken is probably older refuse
that somehow became incorporated in the
structure deposit.
The date ofthe destruction ofthe structure

is poorly documented. However, the fact that
late prehistoric time markers including Des-
ert Side-notched and Cottonwood Triangular
projectile points, beads of shell and stone,
and Owens Valley Brown Ware sherds were
relatively common within the fill overlying
the housefloor, while historic materials were
relatively scarce, would tend to place the event
in precontact times.
STRUCTURE 4: A shallow pit cut into a hill-

side, evidently to provide a level housefloor,
marked the location of Structure 4. The re-
sulting depression is essentially U-shaped,
opening to the south and measuring 3 m
north-south, 2 m east-west, and 15 cm in
maximum depth (fig. 2. 10). Very little debris
had accumulated in the depression subse-
quent to its use as a housepit and excavation
consisted of little more than light brushing
and troweling to remove a thin layer of col-
luvium. This revealed a circular reddish-
brown floor stain slightly more than 2 m in
diameter and occupying an area of 3.7 M2.
At the south edge of the stain, near the open
side ofthe housepit, was a hearth area marked
by a nearly circular concentration of pinyon

charcoal about 70 cm in diameter and be-
neath it a zone of oxidized red soil. A flota-
tion sample (F-11) of its matrix yielded a
single charred pine nut, several charred pine
nut shells, and several unidentified small
charred seeds.

Several large rocks were noted resting on
the same surface as the floor stain, concen-
trated chiefly outside its northern perimeter
and near the hearth. These may be structural
elements, i.e., beam footings and hearth fur-
niture, or refuse tossed into the depression at
a later time.
Two charred pinyon log sections, both ori-

ented toward the center ofthe depression and
resting on the present ground surface slightly
west of the stain, are thought to be remnants
of beams incorporated in the structure that
once covered the depression.
A large zone of reddish soil, possibly

burned, that was exposed south ofthe depres-
sion appears unrelated to the structure but
may be the result of other activities that oc-
curred at the site.
The lack of preserved structural beams

other than the two outside the depression pre-
cludes a definitive statement regarding con-
struction of the structure. The circular floor
stain suggests a conical lodge, but Steward
(1941: 233) indicates this floor plan occa-
sionally characterized gabled houses as well.
Too, the floor stain in Structure 3, almost
certainly a gabled house, is more circular than
elongate, so the stain in Structure 4 need not
imply circular beam placement.

Little more than this can be said except to
note that the structure was built over a house-
pit and that the two charred beams suggest
the structure was destroyed by fire.
The dating of the feature is equally ambig-

uous. The bulk of the sparse artifactual as-
semblage including a few scraps of worked
stone, used and unused chipping waste, and
bone fragments were of little use in estab-
lishing its age. Together, the three chrono-
logically sensitive pieces recovered from the
depression, a Rose Spring point, a Desert
Side-notched point, and a burned glass but-
ton, represented virtually the entire span of
aboriginal occupation at Pinyon House. Any
one or all of these, however, might have
washed or been thrown into the depression
when it was no longer occupied by a house
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and thus might represent earlier or later oc-
cupations. Similar ambiguity is observed in
obsidian hydration rim measurements on two
flakes recovered during excavation of the
structure. One ofthese suggests calendar dates
of either 3061 B.C. or A.D. 941 (7.3 ,u, 2.3 ,u;
OHL 863), two distinct hydration rims being
present. The earlier of these is almost cer-
tainly anomalous and probably relates to ear-
lier occupation ofthe site; the later is in agree-
ment with the Rose Spring point recovered
from the deposit. A second flake indicated
an apparent calendar date of A.D. 1821 (1.2
,u; OHL 866), which, allowing for the inherent
error in hydration rim measurement, is com-
patible with the historic glass button found
in the structure. One additional clue lies in
the observation that the glass button was
burned, possibly during the destruction ofthe
house. If so, then the most recent use of the
depression as a housefloor would have been
in historic times. Since the structure does not
appear to have been in use over a long period,
it seems safest to conclude that it is very re-
cent, probably historic, which would account
for the recent obsidian hydration date (OHL
866), the burned glass button, and possibly
the Desert Side-notched projectile point; the
Rose Spring projectile point and the flake
yielding the older hydration dates (OHL 863)
would by this view be extraneous refuse in-
advertently mixed into the shallow cultural
deposit either during or after the time the
structure was occupied. Much of this, how-
ever, is conjecture.
STRUCTURE 10: Structure 10 is similar to

Structure 4 in terms of size, housepit config-
uration, and internal floor plan. Structure 10,
however, is stratigraphically more complex
because the depression in which it was built
was later used as a pinecone roasting feature.
The depression itselfwas cut into a hillside

forming a shallow basin, opening to the south
and sloping downward in that direction along
its major axis (fig. 2.10). The limits of the
depression are nowhere well defined but in-
sofar as can be determined it is about 2.5 m
long, 2.0 m wide, and 10 cm in maximum
depth. A shelflike cut one-half meter outside
the northwestern third ofthis depression may
be an area from which soil was removed in-
advertently as charcoal was mounded during
pinyon processing.

Lining the floor of the depression, directly
above sterile soil, was a large brownish-black
stain, 2.5 m long, 1.75 m wide, and oval in
plan, occupying an area of3.2 m2, at the south
end of which was a large firepit, 1.0 m long,
0.5 m wide, and 20 cm in depth, filled with
gray-white ash and surrounded by orange ox-
idized soil. Analysis of a flotation sample
(F-6) extracted from this ash and treated by
water separation yielded charred seeds of pi-
nyon pine, pinecone scales, pine nut shells,
and several small seeds of Phacelia sp.
A unit of loose soil mixed with charcoal

and pinecone debris about 5-10 cm in thick-
ness lay directly above the stain, following
its horizontal distribution in the main but
slightly overlapping the hearth zone. Several
charred pine nuts, charred pine nut shells,
and charred pine bark (0-38 1) were found in
this unit, which is undoubtedly residue from
pinecone roasting. This unit is in turn cov-
ered by a discontinuous layer of large fire
cracked rocks the horizontal distribution of
which matches that of the basal stain and
charred pinecone residue. Patches of ash and
charcoal concentrated beneath and around
the burned rocks that compose this last layer
indicate they were placed in the depression
while the pinecone residue, at least its upper
part, was still afire. They may have been put
there to slow or extinguish the fire-to pre-
vent severe charring of pinecones on an es-
pecially windy day, for example. The burned
rock layer represents the last active use ofthe
depression of Structure 10, after which a thin
layer of colluvium accumulated.

It is unclear whether the brown/black basal
stain is a housefloor or fine residue leaching
down from the charred pinecone layer di-
rectly above. If it is indeed a floor stain, as
seems likely, then aside from its later use for
pinecone roasting and the lack of evidence
for destruction by fire -which may have been
obscured by the pinecone roasting feature-
Structure 10 would differ in no appreciable
way from Structure 4. Simply put, it is a ga-
bled house or conical lodge, built over a shal-
low housepit and furnished with an interior
hearth, probably set toward the door, and
therefore opening to the south.
Only two time-sensitive artifacts, an Ow-

ens Valley Brown Ware sherd and a Cotton-
wood Triangular projectile point, were re-
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covered from Structure 10. The remaining
assemblage included a millingstone frag-
ment, several pieces of worked stone and
bone, used and unused flakes, and several
scraps of bone, presumably food residue.
The two time-markers would indicate a date

of between A.D. 1300 and historic times. A
somewhat longer span of occupancy is indi-
cated by hydration rim measurements on two
obsidian flakes obtained from the structure
fill. One of these indicates an apparent cal-
endar date of A.D. 1901 (1.1 ,; OHL 864),
which is in agreement with the dating implied
by the time-sensitive artifacts found in the
structure. The other produced a hydration
rim measurement corresponding to a calen-
dar date ofA.D. 1021 (2.2 ,u; OHL 865), which,
if accepted as valid, would suggest the struc-
ture is much older, dating to the middle pe-
riod of occupation at Pinyon House. As has
been repeatedly stated, none of these is nec-
essarily a reliable indicator of the age of the
structure, given that it was reused and lacks
deep compacted deposits that would reduce
the probability of fortuitous association. In
this particular case, however, the preponder-
ance ofevidence suggests use of the structure
in late prehistoric times and this chronolog-
ical placement is regarded as relatively se-
cure.
STRUCTURES 12, 13: Structures 12 and 13

are classified as structural depressions largely
for convenience. They share certain charac-
teristics with the other examples of this cat-
egory, chiefly a round floor plan and the lack
of rock architecture, but differ in floor con-
tour, taking the form of leveled platforms
rather than dug-out depressions.
Both clearings are about 4 m in diameter

and nearly circular in plan (fig. 2.10). Struc-
ture 12 occupies an area of 13.6 m2, Structure
13 occupies 12.3 M2. They are located to-
gether on a low, narrow ridge that separates
two small gullies on the eastern edge of the
site. The clearings touch to make a bilobed
feature, Structure 12 forming the uphill
(northern) half, Structure 13 the downhill
(southern) half. Aside from a scatter ofrocks,
which do not appear to be functionally as-
sociated with this pair of clearings, nothing
was found in or around them that might be
interpreted as construction material or cul-
tural debris deriving from the activities they

sustained. They may have been housepads
for roofed structures or unroofed brush wind-
breaks, or clearings used for storage or work.
Neither was excavated.

ROCK RINGS
(4 EXAMPLES; 1 EXCAVATED)

The rock rings at Pinyon House are cir-
cular, single course, stone alignments more
than 2 m in diameter (figs. 2.11, 2.12). The
width of the stone courses, generally several
stones deep, cannot be established precisely
as it is difficult to distinguish intentionally
placed stones from those occurring naturally.
Indeed, the distinction may be illusory since
the builders probably turned natural align-
ments to their advantage by building on them.
Structure 5 differs from the others in the pres-
ence of a small circle of stones, 1.3 x 1.0 m,
attached to its northwestern rim, which is
treated here as a structural elaboration rather
than a separate ring (fig. 2.1 1).
The salient characteristics of each of the

four rock rings at Pinyon House are sum-
marized in table 2.1.
Three bedrock milling slicks, previously

described, were associated with Structure 6
and seven shale slabs bearing faint evidence
of use as grinding stones were incorporated
into the rock alignment of Structure 11. It is
not clear whether these latter, only the largest
of which may be complete, are items used in
activities occurring at the ring or merely cul-
tural refuse used as building material. The
absence of millingstones in other rock rings,
however, tends to support the former notion.
Other than this milling equipment, surface
inspection uniformly failed to disclose evi-
dence of additional construction material or
obvious refuse ofaboriginal activities in clear
association with any of the rings. The sub-
surface deposit of the single excavated ring,
Structure 5, proved equally depauperate in
these respects, yielding only a small quantity
of chipped stone tools and debitage. All of
this could have been, and very likely was,
washed into the ring or thrown there as trash.
Indeed, potential evidence ofhuman activity
at Structure 5, other than its rudimentary
stone architecture, was limited to a faint red
discoloration in its center. As no charcoal or
ash was found in association, it is unlikely
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TABLE 2.1
Characteristics of Rock Rings at Pinyon House

Number
Dimensions (m) Area (m2) Orientation of stones Associated artifacts

Structure 5 3.2 x 2.1 4.8 N-S 39
Attachment 1.3 x 1.0 1.3 NE-SW 17

Structure 6 2.9 x 2.6 4.5 N-S 230+ 3 bedrock milling slicks
Structure 8 3.8 x 2.5 8.0 N-S 50
Structure 11 2.2 x 2.0 4.0 N-S 83 7 millingstones and fragments

that this represents a fire ofany size, certainly
not a formal hearth, and it is altogether pos-

sible that it is natural.
Archaeological investigations of rock rings

at pinyon camps elsewhere in central eastern
California have produced results similar to
those obtained at Pinyon House. These stud-
ies have almost invariably failed to disclose
construction material, interior furniture, or

cultural debris in excavated rock rings (e.g.,
Cowan and Wallof, 1974), which almost cer-

tainly eliminates them from consideration as

dwellings. The frequency with which these
structures occur at archaeological sites within
the pinyon woodland suggests they were

closely linked to pinyon procurement and
their size and configuration would indicate
use as caches. These are reported for nearly
every Great Basin group (Stewart, 1942;
Steward, 1941), including the Owens Valley
Paiute (Steward, 1933: 242), although the
form specifically mentioned consisted of a
pit, lined with rocks and padded with grass,

which was filled with cones or seeds, then
covered with pine duffand boughs and finally
rocks. The pit is lacking in the examples at
Pinyon House and other localities in eastern
California (cf. Cowan and Wallof, 1974: ap-

pendix 2, fig. 3), so these caches would have
been above ground not subterranean. In terms
ofconstruction materials, however, they were
probably similar to those described ethno-
graphically. The stone rings observed ar-

chaeologically in all probability represent the
final stage in the use ofthese features, that is,
after they had been opened and their contents
removed. Ifthis is so, then the milling equip-
ment found in association with these features
was probably used in cone threshing, to re-

move pine nuts from cones prior to storage
or from dried cones taken from the cache, or

in the processing of stored pine nuts with-
drawn from the cache.

ROCK DAM

Structure 9 is a low rock dam, 2.5 m long,
1.0 m wide, and 10 cm high, thrown across
a fairly narrow but deep gully on the west-
facing hillside behind, or east of, the main
site (fig. 2.12). It encloses a U-shaped basin
2.5 m long, 1.5 m wide, and 2.6 m2 in total
area, the eastern, or upstream, end of which
appears to have been enlarged by excavating
into the hillside. Six metal containers includ-
ing an enamelware pot and basin, a pie tin,
or plate and two tin cans, one with a matching
lid, were found strewn about the face of the
dam and in the gully below. There was no
evidence of fire either within or around the
dam or basin.

This feature appears too small to be a
dwelling. Possibly it is a pinyon cache, but
its construction is considerably different from
the others at the site. More likely this struc-
ture was used to store snow for use as drink-
ing water, a notion supported by its location
in a well-shaded recess where snow would be
likely to linger, a circumstance that would
certainly discourage use ofthe spot for a house
or food cache. The associated metal con-
tainers may have been used to melt the stored
snow as it was needed for water.

Similar features interpreted as snow basins
have been previously reported for the Inyo
Mountains (Bettinger, 1975a: 157-158), one
not far from the site of Pinyon House. They
are not known elsewhere in the Great Basin,
nor are they mentioned in Great Basin eth-
nographic accounts. Steward (1933: 263)
notes in passing, however, that the Owens
Valley Paiute often relied on snow for water
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when wintering in the Inyo and White Moun-
tains and some sort of storage facility would
likely have been necessary to make this ef-
fective. Given the lack of free water sources
at Pinyon House and numerous other pinyon
camps in eastern California and the rest of
the Great Basin, it is logical that snow would
have been critical to prolonged occupation in
the vicinity of pine nut caches and, because
of this, to the economical use of pine nuts as

a winter staple. This is not conclusive evi-
dence, of course, that Structure 9 was used
in this way, but it makes this interpretation
more likely. It is likely, further, that similar
features exist elsewhere in the Great Basin
and future investigators should be alert to this
possibility.
The dating of Structure 9 cannot be estab-

lished precisely, although it was certainly in
use during historic times as shown by the
presence of metal containers.

PINYON HOUSE SOUTH

Pinyon House South is a small archaeo-
logical locality situated astride a short, nar-

row saddle on a ridge about 200 m southwest
of the site of Pinyon House. This ridge is a

continuation of the promontory that bounds
the southern margin ofthe Pinyon House site
and the two localities are within easy access
of each other. Indeed, the decision to treat
the two localities separately is partly arbi-
trary. Occasional bits of chippage are to be
found in the area between them so they might
on this basis, and on the basis that they ap-
pear contemporaneous and represent the same
range of activities, be considered the same

site, divided only by peculiarities oflandform
and the limitation of locations suitable for
dwellings and subsistence activities.
Pinyon House South consists of a lithic

scatter distributed across a saddle, covering
an area perhaps 40m in diameter and roughly
circular in plan, within the limits of which
are three structural features: a structural
depression (Structure 1), a rock ring (Struc-
ture 2), and a rock dam (Structure 3). The
depression is located squarely in the center
of the saddle. Structure 2, a circular align-
ment of stones, one course high, measuring
2.4 m north-south and 2.5 m east-west, is
situated 26 m away from Structure 1, upslope

to the northeast. Structure 3, an east-west
oriented rock dam 2.4 m long and 1.2 m wide
blocking a north draining wash, was 18 m
due north of Structure 1 and downhill from
it. A Rose Spring point was recovered from
the basin behind the rock dam, which is prob-
ably part of a snow basin similar to the one
described from Pinyon House proper.
The results of the excavation of Structure

1 are summarized in detail below. Individual
artifact descriptions and discussion ofartifact
distribution for Pinyon House South are in-
cluded with those for Pinyon House proper.
STRUCTURE 1: Prior to excavation, Struc-

ture 1 at Pinyon House South was a shallow,
saucer shaped depression about 4.5 m in di-
ameter, 10 cm in depth, and nearly circular
in plan. A discontinuous skirt ofangular cob-
bles, less formal than the stone alignments
that distinguish the rock rings at Pinyon
House, was deployed around the edge of the
depression. Several charred sections of pi-
nyon logs or branches, evidently the rem-
nants of structural beams, were noted both
inside and outside the depression, chiefly
concentrated near its perimeter. A mixture
of red oxidized soil and gray ash produced
pink soil discolorations in two areas, the larg-
er a band extending from the center of the
depression to its southwestern margin, the
smaller a thin arc running along the western
edge of the depression. Frost heaving had
raised small hummocks of loose soil at sev-
eral points within the depression.
The living floor lay very close to the ground

surface and the major task of excavation was
removal of the loose, frost heaved surface
material from the more compacted deposit
below (fig. 2.13). This exposed a red-brown
floor stain 5 m long, 3.5 m wide, covering an
area of 8.0 m2, oriented northeast-southwest,
and largely confined within the rock skirt sur-
rounding the depression. When cleared, the
contour of the floor depression differed from
that observed prior to excavation being
roughly oval in plan, 3 m long, 2.5 m wide,
10 cm deep, and oriented northeast-south-
west. The floor stain occupies the whole of
this depression but extends about 1 m beyond
it in a broad apron to the east and a narrow
meter-long lobe to the southwest.

Several large fragments of charcoal, many
surrounded by ash, were found in roughly the
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Fig. 2.13. Exposed floor of Structure 1 (structural depression) at Pinyon House South. Note ash
concentration marking hearth location in center ofthe structure and charred post resting on rock footings.
View is to northeast.

same alignment as the perimeter rocks (fig.
2.14). Most ofthese charcoal fragments, which
are clearly the remains of structural beams,
were located along the southern edge of the
structure. That the rocks were provided as
beam footings is demonstrated by one ex-
ample near the southwestern edge of the
structure where a large fragment of wood,
subtended by charcoal and ash, was found
wedged between two large stones.
The central earth was denoted by a large

ashy area, irregular in outline and 70 cm in
diameter at its widest. Beneath this was a
zone of red oxidized soil of about the same
width as the ash but about 1.3 m long, ex-
tending further east and west. Most likely,
the ash marks the final hearth location within
the structure, the oxidized soil its previous
positions. There was no evidence ofa depres-
sion. A flotation sample (F- 12) extracted from
the ashy hearth deposit yielded charred pine
nut shells and several small seeds.
The artifact assemblage recovered during

the excavation ofthe structure was quite lim-

ited. It included a single Cottonwood Tri-
angular projectile point, a few chipped stone
tools, a small quantity ofchipping waste, two
rolls of fired clay, and a steel awl. Bone frag-
ments were relatively abundant by compar-
ison. Charred and partially charred pine nut
shells, pinecone fragments (0-1715, 1722,
1726, 1732), and a single uncharred or par-
tially charred pine nut (0-1715) were found
scattered throughout the structure fill. In ad-
dition, a small mass of seedlike pellets was
located in close association with one of the
charred beams along the southeast wall ofthe
structure. These may represent the eggs or
fecal pellets of a wood-boring insect.
The lack of abundant occupational debris

at Pinyon House South makes it likely that
the Cottonwood point and steel awl found in
the structure stem from its use rather than
from slopewash or the discard of refuse. If
so, they date the house to early historic times.
This time placement is well supported by hy-
dration rim measurements on obsidian flakes
obtained from the structure fill. Both ofthese
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Fig. 2.14. Floor map of Structure 1 (structural
depression) at Pinyon House South.

indicated apparent calendar dates ofA.D. 1821
(1.2 ,u; OHL 875 and 1.2,u; OHL 876). This

does not preclude use in earlier times, the
possibility of which is raised by the Rose
Spring point found near the structure.
Although the construction of Structure 1

cannot be determined with certainty, if the
floor stain and surrounding beams and rock
footings mark its outline, a gabled house
seems likely. The floor area defined by these
features is too large for a conical lodge given
the length ofpinyon logs that would be need-
ed to bridge the floor and still provide ample
interior headspace. Ifa gabled house is indeed
represented, it differs from those excavated
at Pinyon House proper in that the housepit
over which it was constructed was confined
to the western part of the structure, leaving
a wide apron to the east, possibly the entry-
way, and a shelflike area just inside the wall
beams along virtually the whole of the struc-
ture interior. Too, in this instance the hearth
is set well out from the surrounding walls,
which implies the presence of a central
smokehole, there being no door nearby. As
is the case with nearly all the structures, ga-
bled and ungabled, at Pinyon House, Struc-
ture 1 at Pinyon House South was obviously
destroyed by fire.

xi'

-

48 NO. 67

1



CHAPTER 3. PINYON HOUSE: ARTIFACT ASSEMBLAGE

As discussed in chapter 1, the following
description of the Pinyon House artifact as-
semblage is organized by broad classes of ar-
tifacts. Within these classes, artifacts are
grouped by category (e.g., manos) and by type
and subtype within a category (e.g., flat ma-
nos). The system employed for the Pinyon
House assemblage is subsequently followed
in describing the artifact assemblages from
Two Eagles and Crater Middens. To simplify
matters, each category represented at Pinyon
House is discussed in terms of all its con-
stituent types as these are known from all
three sites considered in this monograph,
whether or not all these types are in fact rep-
resented in the Pinyon House collection. Cat-
egories not represented at all at Pinyon House,
however, are not described here.

MILLING EQUIPMENT
MILLINGSTONES: A total of 42 milling-

stones was present. Of these, only two, both
surface specimens, appear to be complete. The
remainder consists principally ofsmall pieces
recognizable as artifacts only by the presence
of a lightly ground surface.
The category of millingstones is divided

into three types based on shape and config-
uration ofworking surface. Two basic shapes,
block and slab, are defined. The distinction
between the two is maximum thickness, which
is less than 10 cm for slab millingstones and
greater than or equal to 10 cm for block mill-
ingstones. There are also two working surface
configurations,flat and basin. The separation
between these is more difficult to define be-
cause with extended use all milling surfaces
become increasingly concave and thus grad-
ually evolve toward a basinlike form. The
intended distinction between basin and flat
millingstones is, however, one of function,
not curation or duration of use. It would ap-
pear that basin millingstones are intention-
ally shaped or habitually used in such a way
as to produce a relatively deep, steep sided
working surface that is confined to a rela-
tively small area, usually oval in plan. This
usually results in a working surface with a
break in contour somewhere between the ba-
sin center and the basin sides. Flat milling-

stones, on the other hand, exhibit working
surfaces that vary from slightly convex or flat
to moderately concave. In contrast to basin
millingstones, the concavity that results from
prolonged use in flat millingstones typically
extends over a larger area-often the entire
face of the millingstone-and is less regular
in outline (plan) but more regular in cross
section; generally, there are no obvious breaks
in the contour of the concavity from side to
side or from end to end.

Flat milling surfaces occur on both block
and slab millingstones, while in the collec-
tions considered in this volume, basin sur-
faces occur only with millingstones of block
form.

In addition to the three millingstone types
defined on the basis of shape and working
surface configuration, a fourth type, graters,
is defined that exhibits minimal modification
of the working surface-predominantly con-
fined to the higher natural projections of the
slab of block face employed as a grinding
surface. The wear patterns observed on grat-
ers suggest uses distinct from those of mill-
ingstones of other types but some may be
incipient forms that in time would have de-
veloped more regularly worn working sur-
faces that typify flat block or flat slab mill-
ingstones.

All 42 millingstones and millingstone frag-
ments noted at Pinyon House are of the flat
slab type.

Flat slab millingstones (42 examples; 7
metasediment, 13 mudstone/siltstone/shale,
3 sandstone, 19 unclassified). As indicated in
the earlier discussion of archaeological pro-
cedures followed at Pinyon House, surface
millingstones, of which there were 29 (table
3.1), were counted but, with a single excep-
tion noted below, not collected. Seven ofthese
were incorporated in the wall ofStructure 1 1,
which is outside the area gridded for surface
collection. Metric data and material were re-
corded only for the two uncollected surface
specimens that were clearly complete. Both
were very thin slabs found in association with
Structure 7 but are counted as part of the
surface assemblage. One of these, N-6A, was
made of sandstone. It measures 47 cm in
length, 28 cm in width, and about 5 cm in
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Fig. 3.1. Incised millingstone (0-1207).

thickness, and shows evidence ofgrinding on
both faces. The other (N-6B) was of siltstone,
measured 57 cm in length, 28 cm in width,
and 6 cm in thickness, and was ground and
pecked on both faces. The natural contour of
this latter slab was curved so that one face is
slightly convex, the other slightly concave.
Neither example showed any obvious at-
tempt at shaping other than rough trimming
to remove projections along the margins. A
lightly used shale slab measuring 60 x 30 cm
in association with Structure 11 may also be
complete to judge from its size but this is
uncertain.
One surface millingstone was collected

(0-1207) because it showed evidence of pat-
terned scratching on its surface (fig. 3.1). This
appears as a series of zig-zags that appear to
have been partly obliterated by subsequent
grinding. The purpose ofthe scratching is un-
clear but as in the case ofthe scratching noted
on the problematic bedrock feature in quad-
rat SE4 and a small millingstone fragment
excavated in Structure 1 (see below), it may
have been a decorative method of rejuve-
nating the grinding surface.

The remaining 25 unmeasured surface
millingstones were all fragments of the flat
slab type, all made of locally occurring stone.
The excavated sample ofmillingstones, that

is, those recovered from subsurface contexts
within structures, consists of 13 flat slab frag-
ments. Nearly all ofthese are very small. None
shows evidence of intensive wear and on
many the grinding is confined to isolated high
spots which in a few cases are highly polished.
There are no examples with grinding surfaces
on both faces, but the largest fragment has
been pecked or pounded on the face opposing
the ground working surface. One of the frag-
ments (0-135), recovered from Structure 1,
shows faint linear scratches oriented along
what was apparently the long axis of the
grinding face. The single case of conjoining
fragments consists of two pieces found in
Structure 2. The only meaningful measure-
ment obtainable from the excavated speci-
mens is thickness, which is as follows:

Maximum x S

Thickness 2.80 cm 1.40 cm

n

4
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TABLE 3.1
Distribution of Milling Equipment at Pinyon House

Pinyon House
Structures South

Surface 1 2 3 4 5 10 14 Surface St. 1 Total

Millingstones
Flat slab 29 1 9 2 1 42

Manos
Convex 6 2 1 9
Flat 1 1
Unclassified 1 1

Pestle 1 1
Pitted stone 1

MANOs: A total of 11 artifacts was iden-
tified as manos (table 3.1). Only one of these
is complete. Among the 10 fragmentary ex-
amples, there are two instances of pairs that
fit together; the others obviously derive from
different artifacts. In all, therefore, the col-
lection represents only nine different manos.
The classification of manos is based pri-

marily on the character of working surfaces,
which may be either flat or convex. The dif-
ference between the two is believed to rep-
resent distinct kinds of motions, the flat type
being designed for or resulting from a circular
motion, the convex type from a reciprocal or
"back and forth" motion. The two are dis-
tinguished not by the configuration of the
center ofthe grinding face, which can be quite
flat in some manos employed with a recip-
rocal motion, but by the configuration of the
contact between the grinding surface and the
nonworking sides of the implement. In spec-
imens used with a circular motion, the work-
ing surface is sharply distinct from the ad-
jacent unused sides throughout its
circumference, the angle between the two
often approaching 900. Specimens used with
a reciprocal motion, those with convex sur-
faces, exhibit an asymmetrical contact be-
tween the working and nonworking surfaces
around the perimeter. The working surface
extends well up onto, and gradually grades
into, the nonworking surface on the sides of
the piece that are in line with the motion of
work but is sharply set off from the non-
working surface on the sides that occur on
the perpendicular to the line of reciprocal
motion. Loud and Harrington (1924), who

were among the first to recognize this mor-
phological distinction in manos, identified the
flat form as a huller used to crack and loosen
seed and nut coats prior to actual milling, for
which the convex form was used. This inter-
pretation is consistent with ethnographic ac-
counts (e.g., Wheat, 1967: 26, 33) and is ac-
cepted here.
On the basis of the above distinction in

working surface form, three mano types are
defined: flat manos are those in which the
surfaces are only of the flat form; convex
manos are those in which the surfaces are
only of the convex form; and plano-convex
manos are those with one side ofthe flat form,
the other of the convex form. To these three
mano types is added a fourth, rude manos,
distinguished from the other three by the lack
ofadvanced wear on the working surface, the
greater part of which remains unground, its
contour being determined by the natural shape
ofthe cobble used. Some ofthese lightly worn
manos are, no doubt, simply newly made tools
that with time would have sustained enough
wear to be classified with one of the other
three mano types. Many, however, differ from
manos of the other three types in both size
and shape, which suggests they were used for
an altogether different purpose. In a sense,
the distinction between rude manos and
manos of other types is equivalent to the dis-
tinction between graters and millingstones:
graters show little evidence of modification
through wear but broadly resemble milling-
stones in size and shape.
Only flat manos and convex manos are rep-

resented in the Pinyon House collection. Of
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Fig. 3.2. Manos, pestle, and hammerstone from Pinyon House. a. flat mano; b, c. convex manos; d.
pestle; e. hammerstone. a. 0-1217; b. 0-1341; c. 0-1453/0-1521; d. 0-1245; e. 0-1234.

the 11 specimens identified as manos, one,
made of vesicular basalt, was too small to be
assigned confidently to either type. The re-
mainder are described as follows.
Convex manos (9 specimens; 4 vesicular

basalt, 2 metagranitics, 2 sandstone, 1 gra-
nitic). Four of these, including the one com-
plete mano in the Pinyon House collection
(0-1271), exhibit convex grinding surfaces
on opposing faces and appear to have been
shaped by pecking. The complete example,
which measures 10.7 cm long, 8.2 cm wide,
and 6.4 cm thick, is subtriangular in plan,
wedge-shaped in long and short cross sec-
tions, and shows some evidence of battering
on the ends. The most complete of the three
bifacial fragments (0-1341) is 13.0 cm long,
wedge-shaped in long section, and was evi-
dently subrectangular in plan when complete
although its fragmentary state makes this un-
certain and precludes inferences as to its oth-

er dimensions (fig. 3.2b, c). The remaining
two bifacial fragments both appear to be
quarter-sections of well-shaped manos that
were subrectangular in both long and short
cross section. One (0-137) is 3.4 cm thick,
the other (0-187) 4.7 cm thick.
Four ofthe five unifacial fragments are from

two different manos made ofvesicular basalt,
each one represented by two fitting pieces that
together constitute most but not all of the
original tool. The grinding surface of both
refitted specimens is highly polished and in
places the nonworking surfaces ofboth show
a very smooth, but uneven, polish or gloss
that resembles the finish or wear imparted by
silica-rich plants, for example grasses, but
which evidently is the result ofbeing grasped
by the hand during use. Both are rather thick,
one (0-74/0-1242) 6.6 cm in this dimension,
the other (0-1453/0-1521) 7.4 cm (fig. 3.2c).
The remaining specimen (0-1678) is evi-
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TABLE 3.2
Distribution of Ceramic Artifacts at Pinyon House

Pinyon House
South

Structures Sur-
Surface 1 2 3 4 5 10 14 face St. 1 Total

Owens Valley Brown Ware
Body sherds 42a 3 7 1 8 61
Rim sherds 2 1 3

Clay roll 1 I
Clay rim 1 I

a Eight recovered in artifact scatter north of main site.

dently a section from the long side of a sub-
rectangular or oval mano.

Flat manos (1 specimen; granitic). This
specimen (0-1217) exhibits highly polished
grinding surfaces on both faces and is wedge-
shaped in both long and short cross sections
(fig. 3.2a). The maximum thickness of the
piece is 2.9 cm but given its expanding cross
section, the complete specimen had a maxi-
mum thickness greater than this.

PESTLE: The only pestle (0-1245) in the
collection from Pinyon House was recovered
from the surface. It is a transversely broken
distal fragment 11.5 cm long, 7.0 cm wide,
and 4.2 cm thick and is subrectangular in plan
in both long and short cross section (fig. 3.2d).
The original piece was manufactured from a
tabular slab of locally occurring metasedi-
mentary stone carefully shaped by pecking.
The working end has been smoothed, rather
than battered, by use in such a way thatjagged
contours left by pecking during manufacture
have been softened but nowhere obliterated.
Such wear is consistent with the notion that
this pestle was used in conjunction with a
wooden, rather than stone, mortar. None of
either kind was found at the site, however.

PITTED STONE: A large block of metamor-
phic stone 39 cm long, 21 cm wide, and 13
cm thick found on the surface of Pinyon
House South exhibited a single small pit or
cupule that is conical in cross section and
measures 2.5 cm in diameter and 0.5 cm in
depth. In the eastern or midwestern U.S., this
object would be identified as a nutting stone
(e.g., Winters, 1969: pl. 29c) used to crack
the hulls oflarge seeded nuts. Pine nuts could
certainly have been shelled in this manner,

though the huller and flat metate were used
for this purpose universally in the Great Ba-
sin in ethnographic times (Steward, 1941,
1943; Stewart, 1941, 1942). Conceivably,
such other large seeds as Prunus spp. or hard
fleshy fruits as Rosa might have been pro-
cessed using this tool; here again, however,
there is no ethnographic record of this prac-
tice. The only other obvious interpretation is
that this pitted stone is a portable example
of Pit-and-Groove rock art, which is com-
mon in Owens Valley (von Werlhof, 1965:
119-120). Of all these possibilities, the use
ofthis object for shelling pine nuts seems the
most likely.

CERAMICS

There are 66 ceramic artifacts in the Pi-
nyon House collection of which 64 can con-
fidently be identified as vessel fragments (ta-
ble 3.2). All of these are classified as Owens
Valley Brown Ware, a ceramic type that con-
stitutes the vast majority of pottery found at
archaeological sites in Owens Valley includ-
ing the three sites considered in this volume.
This ware was originally described by Riddell
(1951). He defined it as a simple brown ware
made of residual clays containing quartz and
mica inclusions, shaped by coiling and scrap-
ing, and fired in an uncontrolled, oxidizing
atmosphere. Vessel forms were said to in-
clude bowls and jars with flat or rounded bot-
toms. Decoration was limited to rare exam-
ples with thumbnail punctations near the rim.

Subsequent research in Owens Valley (e.g.,
Bettinger, 1 975a) has shown that a great deal
of variability in paste, thickness, and surface
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finish exists within collections of sherds tra-
ditionally identified as Owens Valley Brown
Ware. To date no comprehensive treatment
ofthis variability has been undertaken. There
are similar shortcomings in the published de-
scriptions of late prehistoric ceramics from
adjacent parts ofthe western Great Basin and
eastern California. Because of this, it is pres-
ently unclear whether sherds that have been
previously identified as Owens Valley Brown
Ware-chiefly on the basis of geographical
location-differ in any significant way from
late prehistoric ceramics that have been found
in adjacent parts ofcentral eastern California
and the western Great Basin.
For the moment the simplest and most ef-

fective way to describe Owens Valley Brown
Ware (and other Great Basin plainwares) is
to quantify (rather than merely list as present)
the frequency with which modes of surface
treatment occur individually on sherd inte-
riors and exteriors and jointly on the interior
and exterior of the same sherd. These data
can be put in matrix form as is done below
with the exterior modes as columns and the
interior modes as rows. Thus, each body sherd
tallies one count for the exterior mode it dis-
plays, one count for the interior mode it dis-
plays, and one count for its specific combi-
nation of exterior and interior modes.
Examination of the ceramic assemblages

from the three sites considered here and those
collected from surface sites in Owens Valley
(Bettinger, 1975a) and review of published
descriptions oflate prehistoric ceramics from
the Great Basin indicate that the vast ma-
jority of brown ware sherd interiors and ex-
teriors can be adequately described in terms
of five more or less discrete modes of surface
treatment: smooth, rough, random brushed,
parallel brushed, and tooled. The meanings
of these terms seem relatively clear, but the
tendency for different treatments to inter-
grade makes it useful to provide at least a
brief definition ofeach one. Smooth interiors
and exteriors have been finished by wiping,
presumably with moistened hand, to remove
surface irregularities. The surface may be un-
even in the sense of showing gentle undula-
tions, but never to the point that it feels rough
to the touch. Rough surfaces, by contrast,
both feel and look rough. Minor imperfec-
tions including cavities, partially unobliter-

ated coil joints, spatters, scrapes, and lumps
characterize these surfaces. Random brushed
surfaces are matted by brush marks that in-
tersect each other and show no obvious di-
rection of orientation. Parallel brushed sur-
faces, on the other hand, are covered by brush
marks that in the main conform to a single
line of orientation. Among all the vessel
sherds examined from the three sites consid-
ered here, in nearly all cases where the ori-
entation ofa parallel brushed sherd was clear
(generally from a coil break) the interior par-
allel brushing was horizontal, running with
the coils, and exterior parallel brushing was
vertical, running across the coils. Thus, when
both the interior and exterior of a sherd are
parallel brushed, the orientation ofthe brush-
ing on one surface is generally perpendicular
to the orientation ofbrushing on the opposite
surface. Tooled surfaces are those in which a
stick or very fine hard brush has left relatively
deep gouge marks. Most commonly these oc-
cur as a series ofparallel channels but in some
cases the pattern is essentially random. Tooled
surfaces are relatively rare in our collections
and are found only on vessel interiors.

Notice that the classification ofbody sherds
by interior and exterior surface treatment does
not imply that the vessel from which each
originated is uniformly characterized by the
same attributes. Indeed, in our collections
many of the larger sherds and vessel frag-
ments formed by conjoining sherds exhibit
two or more modes oftreatment on the same
surface; for the purpose of this analysis such
sherds were classified according to the treat-
ment characterizing the majority or plurality
of the surface in question. The mixture of
different treatments on the same vessel sur-
face complicates analysis, but the frequency
with which specific modes appear on sherd
interiors and exteriors and co-occur in spe-
cific combinations on opposing sides of the
same sherd provides perhaps the most con-
crete basis upon which ceramic assemblages
can be compared.
The lack of independence between indi-

vidual sherds, many of which will usually
derive from the same vessels, precludes sta-
tistical tests routinely used to ascertain the
probability of the pattern observed (cf.
Spaulding, 1953) within a single ceramic as-
semblage. Two different assemblages, how-
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Fig. 3.3. Ceramic artifacts from Pinyon House.

a, b. rim sherds; c. clay roll; d. crude clay rim. a.
0-213A; b. 0-66A/B; c. 0-1727; d. 0-1710.

ever, can be meaningfully compared by use
ofRobinson's index ofagreement (Robinson,
1951), IA, though this statistic does not avoid
the lack of independence inherent in data of
this kind. This simple statistic is used here
to quantify separately for exterior mode of
surface treatment, interior mode of surface
treatment, andjoint combinations ofexterior
and interior modes of the same sherd the
degree of similarity between two ceramic as-
semblages. The index is easily calculated as:

IAjk= 200I- X - Xk)

where IAjk is the index ofagreement between
assemblagesj and k, and Xij is the proportion
of i-a particular mode (exterior or interior)
or combination of exterior and interior
modes, depending on the case-in assem-
blage j, and Xik is the proportion of the same
mode or combination of modes in assem-
blage k. Put in plain words, in the case for
which it is being calculated, say, exterior
modes, the index of agreement is obtained
by finding for each exterior mode represented
in at least one ofthe two sites being compared
the difference in the percentage ofsherds with
that mode at one site and the percentage with
the same mode at the second site. The sum
of these differences, all taken as positive or
absolute values, is subtracted from 200. Thus,
should two sites show exactly the same per-
centages for every mode present, there would
be no differences at all and the index ofagree-
ment would be: IA = 200 - 0 = 200. On the

,
N 0 1 2 cm. 4
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Fig. 3.4. Humboldt, Little Lake, Elko series,
and Untyped projectile points from Pinyon House.
a. Humboldt; b. Little Lake; c, d. Elko Eared; e.
Elko Corner-notched; f. Elko Contracting Stem; g.
Untyped point. a. 0-57; b. 0-1458; c. 0-1294; d.
0-1583; e. 0-238; f. 0-1290; g. 0-59.

other hand should two assemblages share no
modes in common-as for example when one
site shows only one mode and a second site
shows only a different mode-the sum of the
differences would be 200 (100 for the per-
centage of the mode at the first site and 100
for the percentage of the mode at the second
site) and the index of agreement would be:
IA = 200 - 200 = 0. The same procedure
would be successively used for calculations
based on interior modes or joint exterior-
interior combinations.

In the following analysis of the ceramics
from Pinyon House, and subsequently in the
analyses of ceramics from Two Eagles and
Crater Middens, indices of agreement are
presented comparing each ceramic assem-
blage to those of the other two sites in terms
of the frequency with which exterior modes,
interior modes, andjoint combinations ofex-
terior-interior modes of surface treatment are
represented.
OWENS VALLEY BROWN WARE (64 speci-

mens; 3 rim sherds, 61 body sherds): In keep-
ing with their identification as Owens Valley
Brown Ware, all of the sherds in the Pinyon
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TABLE 3.3
Characteristics of Owens Valley Brown Ware Sherds from Pinyon House

Exterior
surface treatment

Interior Random Parallel
surface treatment Smooth Rough brushed brushed Total

Smooth 1 6 7 (12%)
Rough 10 2 12 (21%)
Random brushed 5 3 8 (14%)
Parallel brushed 14a 12 4a 30 (52%)
Tooled 1 1 (2%)
Total 1 (2%) 36 (62%) 15 (26%) 6 (10%) 58

a Category contains one rimsherd.

House collection appear to represc
manufactured of residual clays s
coiling and scraping. Color varie
lOYR and 2.5YR, though the vas
of cores, interiors, and exteriors ai
Wall thickness is also variable:

Wall
Thickness

(cm)

x S Max. ]

0.61 0.16 0.9

The thicker sherds appear to
smaller vessels, but owing to the fn
nature of the sample this might jus
be the result of the intentional thi
vessel bases. The three rim shere
which fit (0-66A, 0-66B), are direc
constructed by merely rounding ani
ing the upper edge of a final vesse
3.3a, b). The single bottom sherdi
lection is round and might belong
conical or globular vessel.
As is characteristic of this war

inclusions grade in size from coai
and in quantity from abundant tC
there are no obvious discontinuiti4
graduations. Hollow interstices lef
parts, including seeds, are commoi
clear whether these were intentiona
inadvertently mixed into the clay w
being processed, or were part of t]
clay matrix.
None of the sherds is decorated

exhibits exterior soot coating or in
idues; weathering may have remo
of soot and food remains, howeve
of the sherds were recovered fror

Dnt vessels surface. The surface luster ofmost specimens
shaped by is dull or matte, regardless of surface treat-
s between ment, but a few show a faint shine; possibly
,t majority the latter is the result of a vegetable surface
re 1 OYR. coating applied to green vessels before they

were fired (Steward, 1933: 266-267).
In the Pinyon House collection Owens Val-

Min. n ley Brown Ware sherds large enough to be
reliably classified exhibited the composition

0.3 64 shown in table 3.3 with respect to surface
treatment.

belong to It is clear by inspection that rough exte-
agmentary riors, parallel brushed interiors, rough and
st as easily random brushed exteriors in combination
ckening of with parallel brushed interiors, and rough ex-
ds, two of teriors in combination with rough interiors
,t and were dominate this assemblage.
d smooth- The indices ofagreement provided in table
^1 coil (fig. 3.4 compare the body sherds from Pinyon
in the col- House to those of Two Eagles and Crater
to either a Middens in terms of the distribution of ex-

terior, interior, and joint exterior-interior
e, aplastic modes of surface treatment.
rse to fine In comparison to both, Pinyon House
) rare and shows the greatest resemblances in exterior
es in these surface treatment and the least resemblances
ft by plant in joint exterior-interior surface treatment.
n. It is not The strongest similarity is that between Pi-
illy added, nyon House and Two Eagles in exterior sur-
ihile it was face treatment, the two being virtually iden-
he natural tical in this respect. The similarity between

Pinyon House and Crater Middens in exte-
and none rior surface treatment is somewhat lower but
kterior res- still quite strong. On the other hand, in in-
ved traces terior surface treatment and joint exterior-
r, as most interior surface treatment Pinyon House is
m the site substantially more similar to Crater Middens
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than Two Eagles, although these values, es-
pecially for joint exterior-interior surface
treatment, are uniformly lower than those
noted for exterior surface treatment.
MISCELLANEOUS FIRED CLAY: Two odd ce-

ramic pieces were recovered during excava-
tion of Structure 1 at Pinyon House South.
One (0- 1727) is a fragment of fired clay that
was rolled and smoothed into a crooked cyl-
inder slightly pinched and rounded to a blunt
taper on one end. The piece, which is about
2.0 cm in diameter and 3.8 cm long, was part
of a larger object, either a longer clay roll or,
more likely, an appendage for a footed vessel
or figurine (fig. 3.3c). Neither footed nor
lugged containers nor baked clay figurines are
common in Owens Valley, though the latter
have been reported occasionally in eastern
California (Hunt, 1960: fig. 58).
The other problematic clay object (0- 1710)

resembles most closely a very crooked,
pinched, rim sherd that cracked during firing
or in the course ofconstruction-perhaps be-
cause the clay from which it was made had
become too dry (fig. 3.3d). The chief objec-
tion to classifying this small piece as a vessel
fragment is its construction, which is far more
crude than that observed on any other sherd
in the Pinyon House collection. The only oth-
er possibility would seem to be that it is part
of a toy, perhaps a vessel made as a child's
plaything, or a figurine, though it does not
lend itself to any obvious figurine form.

PROJECTILE POINTS

A total of 78 artifacts was identified as pro-
jectile points (table 3.5). Of these, 12 are too
fragmentary to be typed. With only one ex-
ception, the remaining 66 specimens are
readily identified as examples of well-known
projectile point series found throughout the
Great Basin and known to distinguish specific
time periods in the western part of the area
(Lanning, 1963; Hester, 1973; Bettinger and
Taylor, 1974; Thomas and Bettinger, 1976;
Heizer and Hester, 1978; Thomas, 1981). The
typological criteria and nomenclature em-
ployed in the classification of these artifacts
are the same as those used in previous anal-
yses of projectile points in Owens Valley and
eastern California (Bettinger, 1975a; Bettin-
ger and Taylor, 1974).

TABLE 3.4
Robinson's Indices of Agreement Between Owens
Valley Brown Ware Sherds from Pinyon House

and from Two Eagles and Crater Middens

Pinyon
Pinyon House/

House/Two Crater
Eagles Middens

Exterior surface treatment 194 175
Interior surface treatment 146 169
Exterior-interior surface
treatment 117 150

For the most part, this typological system
is similar to the one recently described in
more formal terms by Thomas (1981). His
system, however, eliminates certain taxa that
appear to be important in the Inyo-Mono
region and relies on attributes that yield am-
biguous results for others (cf. Bettinger, n.d.).
These problems are not insurmountable and
the differences between the taxonomy used
by Thomas and the one used here are sys-
tematic rather than random; they highlight
variation that may reflect important prehis-
toric cultural differences between the Inyo-
Mono region and the rest ofthe Great Basin.
Given the demonstrated utility ofthe system
employed here is past work in the Inyo-Mono
region, there is little to be gained but con-
fusion by shifting now to the more elegant
system proposed by Thomas (1981). Future
research, however, might very well eventu-
ally demonstrate the need to do so. The more
salient differences between the present clas-
sification system and the one set forth by
Thomas are indicated where relevant in dis-
cussion of specific projectile point series and
types below.

In simplest terms, the classification system
employed here organizes projectile points into
series on the basis of shape and size as mea-
sured by weight. In turn, each series is sub-
divided into types on the basis of finer dis-
tinctions in shape and, occasionally, weight.
As a rule, it is the series, rather than the type,
that is considered temporally sensitive; and
thus, generally, the temporal limits of the se-
ries apply to all its constituent types. Not all
series, however, are time-sensitive.
As Lanning (1963) long ago recognized,
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TABLE 3.5
Distribution of Projectile Points at Pinyon House

Pinyon House
Structures South

Surface 1 2 3 4 5 10 14 Surface St. 1 Total

Humboldt series 1 1
Little Lake series 1 I
Elko series
Eared la 1 2
Corner-notched 1 I
Contracting Stem 1l I

Rose Spring series
Corner-notched 8a 2 2 1 1 2 16
Contracting Stem 2 1 3

Cottonwood series
Triangular 5 1 6 1 1 1 15
Leaf 1 1

Desert Side-notched
Sierra 8 1 9
General 3 1 1 5
Delta 2 1 3
Redding Ia 1
Unclassified 1 3 1 1 6

Untyped Point 1 I
Untypable Fragments
Large 3 1 4
Small 4a 2 2 8

a In each of the categories noted one specimen was recovered from artifact scatter north of main site.

weight is perhaps the most diagnostic attri-
bute of Inyo-Mono projectile points because
there appear to be two distinct size classes
that evidently correspond to a basic dichot-
omy of function (cf. Fenenga, 1953): large
points, weighing more than 3.0 g, are thought
to be dart points used in conjunction with
the atlatl; small points, weighing less than 3.0
g, are thought to be arrow points used in con-
junction with the bow. On this basis most
series can be initially characterized as either
large or small. In turn, the temporal limits
established for large and small point series
provide a reasonable date for the replacement
of the atlatl and dart by the bow and arrow,
this being about A.D. 600 throughout the Great
Basin, including the Inyo-Mono region (Bet-
tinger and Taylor, 1974). Conversely, if the
size distinction is accepted as functionally
significant in terms of weapon type and the
date is accepted as marking the transition in
weapon types, then any projectile point frag-
ment for which weight can be reliably deter-
mined can be provisionally identified as either

a dart point or an arrow point and thus rough-
ly dated as falling before or after A.D. 600,
whether or not the piece can be confidently
placed in a specific series with more precise
temporal implications.
Shape is more difficult to define and apply

meaningfully. Thomas (1981) solves this
problem by means of precise measurement
of specific variables. This tactic is not fol-
lowed here but the results are virtually iden-
tical. The reader is referred to Thomas's work
for operational definitions essentially equiv-
alent to those set forth in more loose terms
below.

In all, seven well-defined and readily rec-
ognized projectile point series ofcommon oc-
currence in the Inyo-Mono region and ad-
joining parts of the Great Basin are
represented in the collections considered in
this volume: Humboldt, Little Lake, Elko,
Rose Spring, Eastgate, Desert Side-notched,
and Cottonwood. Six of these series were
found at Pinyon House.
HUMBOLDT SERIES (1 specimen; green
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chert): The Humboldt Series is less well
understood than any other commonly found
in the Great Basin, in terms of of both mor-
phology and chronology. In general, Hum-
boldt points are unshouldered and lanceolate
or leaf-shaped in outline with the maximum
width occurring somewhere above the base,
which is slightly to deeply concave. Origi-
nally, three Humboldt types were defined
(Heizer and Clewlow, 1968): Humboldt Con-
cave Base A, a large form thought to date
between about 2500 and 1200 B.C.; Humboldt
Concave Base B, a small form thought to date
after A.D. 600; and Humboldt Basal-notched,
a large, deeply concave based form ofunclear
age but presumed to be earlier than A.D. 600.
Subsequent research suggests that the Hum-
boldt Basal-notched type is probably a knife
form (biface) dating after A.D. 1 (Bettinger,
1978b; see Bifaces) and that Humboldt Con-
cave Bases A and B are both temporally per-
sistent throughout much of the Medithermal
and therefore useless as time-markers. Dur-
ing earlier surveys ofOwens Valley and Long
Valley (Bettinger, 1975a, 1977b; Cowan and
Wallof, 1974) it was noted that Humboldt
Concave Bases A and B projectile points dis-
played a peculiar distribution, occurring only
sporadically at large occupation sites but in
large numbers at some smaller locations. It
was thought that this resulted from their spe-
cialized use in communal hunting situations,
an idea expressed independently by Thomas
(1981). Such specialized use would seem to
explain the paucity ofHumboldt points in all
of the collections considered in this volume,
including that of Pinyon House.
The Humboldt Series point in the Pinyon

House collection is a basal fragment that fits
the original definition ofHumboldt Concave
Base A. It measures 1.7 cm wide and 0.5 cm
thick (fig. 3.4a).

LITTLE LAKE SERIES (1 specimen; obsidian):
The type site for this series is Stahl near Little
Lake, just below Owens Valley, where points
ofthis kind were termed Pinto by Harrington
(1957: 5 1-53) on the basis ofpresumed tem-
poral and cultural equivalence with points
recovered at the Pinto Basin site in southern
California (Campbell and Campbell, 1935).
Lanning (1963) was the first to use the term
Little Lake series, in reference to points, in-
cluding wide and narrow leaf-shaped forms,

from the Rose Spring site, Iny-372, that re-
sembled those recovered by Harrington at
Stahl. Lanning, however, explicitly distin-
guished the Little Lake series from the Pinto
Basin Pinto points, although he suggested that
there might be connections between the two
forms in time (Lanning, 1963: 251). Bettinger
and Taylor (1974), following the lead of Lan-
ning, distinguished Little Lake series points-
which they equated to points termed Pinto
throughout the Great Basin, including the
Inyo-Mono region, and Pinto Basin series
points-which they equated to points termed
Pinto throughout the eastern Mohave Desert
and Colorado Desert, possibly extending as
far east as western Arizona.

Elsewhere in the Great Basin, specimens
typologically similar to Little Lake points
have been termed Bare Creek Eared (O'Con-
nell and Ambro, 1968) and Silent Snake
(Layton, 1970). More recently Thomas (1981)
has included points essentially identical to
those of the Little Lake series in his Gatecliff
series under the typological designation
Gatecliff Split Stem. Also included in the
Gatecliff series of Thomas is Gatecliff Con-
tracting Stem, a type that includes forms that
are termed here Elko Contracting Stem as
part of the Elko series, which has temporal
implications quite different from the Gatecliff
series (see below).

Little Lake points are large and shouldered
with parallel-sided stems and notched or con-
cave bases. The differences between the Little
Lake series points defined in this manner and
Gatecliff Split Stem points (Thomas, 1981)
are few but significant: Gatecliff Split Stem
points may be as small as 1.0 g and their
stems may expand slightly (at an angle ofless
than 200).

Harrington (1957) originally defined five
subtypes of Pinto (Little Lake) points based
on shoulder configuration: shoulderless, slop-
ing shoulders, square shoulders, barbed, and
one-shoulder. Lanning (1963) persisted in this
practice at Rose Spring, where he found only
shoulderless and sloping shouldered forms in
addition to the wide and narrow leaf-shaped
points that he also included in his Little Lake
sernes.

Neither the Little Lake series as defined
here, nor the Gatecliff series as defined by
Thomas (1981), distinguishes between these
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shoulder forms, nor does either series include
wide or narrow leaf-shaped forms.

Other than gross morphology, two partic-
ularly distinguishing characteristics of the
Little Lake series are a high frequency of ser-

rated blade edges (cf. Harrington, 1957: 49)-
a trait shared with Pinto Basin series points
from the Pinto Basin (Campbell and Camp-
bell, 1935)-and evidence of extensive re-

sharpening, often down to a stub-an attri-
bute not shared with Pinto Basin series points
(Harrington, 1957: 49-50).
On the basis ofradiocarbon dates from sites

in the Great Basin, Bettinger and Taylor
(1974) assigned the Little Lake series to their
Little Lake Period which dates between 4000
and 1200 B.C. Although not directly dated,
Pinto Basin series points were also identified
as time-markers for this period. Bettinger
(1 975a) later revised slightly the dates for the
Little Lake series to between 3500 and 1200
B.C. in central Owens Valley, where it is a

type fossil ofthe Clydephase. Thomas (1981)
proposes a time span for the Gatecliff series
that is essentially the same as this revised
dating of the Little Lake series.
Meighan (1981) has recently produced a

series of obsidian hydration dates for a mix-
ture of projectile points, including those of
the Little Lake series, from the Stahl site that
is compatible with the dating of the series
accepted here. It should be noted, however,
that Warren (1980; Jenkins and Warren,
1984) would favor a somewhat earlier dating
for the Little Lake series, roughly between
5000 and 2000 B.C.
The single Little Lake series point in the

Pinyon House collection (fig. 3.4b) is a small
stub consisting of the stem and a very small
part of the blade of a resharpened point. The
stem is 1.3 cm wide and 0.5 cm thick. The
material is Fish Springs obsidian.
ELKO SERIEs: The Elko series, as first de-

fined by Heizer and Baumhoff (1961: 128),
consisted ofthree types separated on the basis
of basal configuration: Eared, Corner-
notched, and Contracting Stem. Elko Side-
notched was later added to the first three
(Heizer et al., 1968).
On the basis of work by Lanning (1963),

O'Connell (1967), and evidence provided by
relevant radiocarbon dates from the Great

Basin, Bettinger and Taylor (1974) defined
the Elko series as markers for their Newberry
period in the southern Great Basin, which
dated between 1200 B.C. and A.D. 600. In
doing so, they noted the typological equiva-
lence between Gypsum Cave points and Elko
Contracting Stem points (cf. Thomas, 1970;
Clewlow, 1967). Bettinger (1975a) later
dropped the designation Gypsum Cave
(point) altogether in favor of Elko Contract-
ing Stem which, along with the rest of the
Elko series, was employed as a time-marker
for the Cowhorn phase in central Owens Val-
ley. Like the Newberry period, the Cowhorn
phase spans the interval between 1200 B.C.
and A.D. 600, the dating accepted here for the
Elko series.
Thomas (1981) proposes a similar tem-

poral floruit for the Elko series, but excludes
from the series two types previously includ-
ed: Contracting Stem and Side-notched. Elko
Side-notched is placed in a residual category
of Large Side-notched points, which is with-
out clear temporal implications but thought
to date earlier than A.D. 1300. Elko Contract-
ing Stem is renamed Gatecliff Contracting
Stem by Thomas and included, along with
Gatecliff Split Stem (the morphological
equivalent of Little Lake) in the Gatecliff se-
ries, which is essentially coeval with the Little
Lake series. This revision is not adopted here.
Evidence from the Inyo-Mono region and the
Mohave Desert strongly suggests that, as
originally argued by Lanning (1963) and later
by Bettinger and Taylor (1974), Elko Con-
tracting Stem points in this area fall well with-
in the temporal limits of the Elko series (see
Davis and Smith, 1981). The case regarding
Elko Side-notched is less certain because the
type tends to intergrade both with Elko Cor-
ner-notched and Northern Side-notched, an
earlier type dating roughly between 7000 and
3500 B.P. which is confined primarily to the
northern Great Basin. As Northern Side-
notched does not occur in any frequency in
Owens Valley or adjacent areas, morpholog-
ical similarity between it and Elko Side-
notched is unlikely to be a problem. The gra-
dation between Elko Corner-notched and
Elko Side-notched, on the other hand, is clear
and may give rise to typological inconsis-
tencies between investigators. Nevertheless,
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present evidence suggests that in the southern
Great Basin, points of the Elko series are oc-
casionally side-notched (cf. Rogers, 1939;
Hunt, 1960: fig. 30a; E. Davis, 1964, cf. Type
2B 1, 2B2) and on this basis it seems worth-
while to maintain the Elko Side-notched des-
ignation.
Elko series points are large. In the Inyo-

Mono region they average substantially more
than 3.0 g. All of the types are stemmed and
shouldered but they differ in basal configu-
ration, evidently reflecting different methods
of hafting or at least different degrees of se-
curity with which the point was bound to the
shaft (foreshaft) and protection afforded the
binding material. The types within the Elko
series are defined as follows.

Elko Corner-notched points are triangular
in outline with expanding stems the basal
width of which is less than the maximum
width ofthe point. The stem base varies from
slightly concave to moderately convex. The
notches display a great deal of variability in
the angle of opening, but generally extend
diagonally upward from the corners. Heizer
and Baumhoff(1961: 128) defined Elko Cor-
ner-notched points as triangular with sloping
shoulders and expanding stems or as trian-
gular points with deep parabolic notches.

Elko Eared points differ from the Corner-
notched type primarily by the presence of
stems that are basally notched or sufficiently
concave to produce the appearance of ears.
At one extreme, they may be said to be
notched on the sides and base, taking the
appearance oftriangular points with two nubs
or ears extending diagonally outward from
the base. At the other extreme, they are sim-
ply triangular, corner-notched points with
deeply concave bases (Heizer and Baumhoff,
1961: 128).
Elko Side-notched points are typically leaf-

shaped with wide, deep notches set low on
the sides, extending diagonally upward and
inward. As defined here, the term side-
notched refers to any notched point the stem
of which is equal to the maximum width of
the point or which is not narrowed by its
notches, i.e., the stem width is the same be-
fore and after notching. Thomas (1981) de-
fines large side-notched points (weighing more
than 1.5 g) as those with proximal shoulder

(the lower part of the notch) angles greater
than 1500 and small side-notched points as
those with proximal shoulder angles greater
than 1300.

Elko Contracting Stem points are defined
exclusively on the basis ofthe stem, the sides
of which vary from parallel to steeply con-
vergent (contracting) and the base of which
varies from straight to rounded in the par-
allel-sided form. In many instances, the stem
is merely a small but thick rounded or point-
ed nub protruding a short distance below the
blade. The shoulders are variable. Many
points typed as Gypsum Cave (cf. Bettinger
and Taylor, 1974; Davis and Smith, 1981) (a
designation eschewed here in favor of Elko
Contracting Stem, but probably legitimate in
southern California and the extreme southern
Great Basin where the type site is located)
are sloping shouldered to the extent that the
basic shape is that of a diamond or lozenge,
the basal portion of which is slightly waisted
or merely converges more steeply than the
distal portion of the blade. At the other ex-
treme, particularly in the Inyo-Mono region,
the shoulders are drawn back to form barbs.
Thomas (1981) defines contracting stem

forms that would here be typed Elko Con-
tracting Stem as having proximal shoulder
angles less than 1000 (that is, the stem ex-
pands at an angle less than 200) or a notch
opening greater than 600.
Four points in the Pinyon House collection

fall into the Elko series (fig. 3.4c-f).
Elko Eared (2 specimens; both obsidian).

Two small point fragments were identified as
Elko Eared. One of these (0-1583), is the ear
and lower blade corner from a point of the
side- and basal notched form. Too fragmen-
tary to permit any meaningful measure-
ments, it was recovered from the basal de-
posit ofStructure 2, which is old enough (A.D.
85-595) to suggest the two are associated with
the same occupation; given the fragmentary
state of this piece and the more abundant
younger point types found in this structure,
it seems more likely that the association is
fortuitous, resulting from the inadvertent in-
corporation of older debris into the structure
or from the reworking of a point from an
older site occupation.
The other fragment (0-1294) consists of
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Fig. 3.5. Rose Spring Corn
Contracting Stem projectile poil
House. a-p. Rose Spring Corner-n
Spring Contracting Stem. a. 0-1
c. 0-143; d. 0-1292; e. 0-168
0-1457; h. 0-1681; i. 0-1394; j
1.0-240; m. 0-335; n. 0-63; o. 0
q. 0-132; r. 0-40; s. 0-1331.

most of the base and one sI

point of the corner-notched
based form. It was found with
tifact scatter adjacent to the c

the site which, on the basis of
artifacts found there, includinl
pears to be predominantly of
although there is evidence or
tion, principally in the form
Elko Corner-notched (1 spe

an). The single Elko Corner-notched point
(0-238) found at Pinyon House is more or
less complete but appears to have been re-

@ ~ worked, possibly resharpened, along one side,
A

removing the shoulder. A small part of the
tip is missing, which may be the reason it was

d e reworked. In its present state, the piece is 2.5
cm long, 1.9 cm wide, 0.7 cm thick, and
weighs 2.6 g-which is slightly below the ac-
cepted weight threshold for Elko points, dis-
counted here owing to the reworking that is
evident. It was recovered in Structure 3, where

4\Ay it is clearly out of place in terms of time, this
structure having been radiocarbon dated be-
tween A.D. 1335 and 1640 on the basis of a
charcoal sample extracted from one of its

_y _ structural beams.
0 1 2 cm. 4 Elko Contracting Stem (1 specimen; ob-

sidian). This specimen (0-1290) is the base
and lower blade of a larger, well-made point
with square shoulders and convex blade edges.
It is 2.8 cm wide and 0.7 cm thick and was
recovered in the artifact scatter north of the

n o site, where it is taken, along with other evi-
dence, as indicating use in the Cowhorn phase.
ROSE SPRING SERIES: As first described by

Heizer and Baumhoff (1961) and later by
Lanning (1963) in more detail on the basis
of a larger collection from the type site, the
Rose Spring series comprises a suite of small,
stemmed point types. In form, though not in
size, these types, along with the Eastgate se-

ier-notched and ries, duplicate those ofthe Elko series, leading
nts from Pinyon both Heizer and Baumhoff (1961: 128) and

otched; q-s. Rose Lanning (1963: 249, 252) to infer that their
0582; b. 0-1613; appearance marked the introduction of the
4; f 0-1252; g. bow and arrow, which required a lighter pro-
0-62; k. 0-42; jectile point. Most subsequent investigations

-160; p. 0-1352; accept this interpretation (e.g., Bettinger and
Taylor, 1974). It is worthy of note in this
regard that the Rose Spring series appears to
be much more variable in the Inyo-Mono
region than elsewhere in the Great Basin (Bet-

loulder from a tinger, n.d.). Data provided by Thomas (n.d.)
I and concave show that for most sites in the Great Basin,
in the light ar- Rose Spring points are clearly separated from
anyon north of Elko series points in terms ofboth stem width
'time-sensitive (less than 1.0 cm) and weight (less than 3.0
g this piece, ap- g). In the Inyo-Mono region however, stem
-Cowhorn age, width and weight, at least at the critical
f later occupa- thresholds of 1.0 cm and 3.0 g, do not appear
)f ceramics. to vary jointly. A great many points weighing
Xcimen; obsidi- less than 3.0 g exhibit stem widths in excess
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of 1.0 cm. Bettinger (n.d.) suggests that this
might reflect the initial introduction of the
bow and arrow in the Inyo-Mono region. He
reasons that a reduction in point size would
almost certainly accompany early efforts in
bow and arrow technology, but that shaft di-
ameters and hafting technology might have
lagged behind, perhaps being nothing more
than slightly modified dart shafts. This would
explain the apparent reduction in point size
prior to reduction in stem width and, thus,
the presence of points weighing less than 3.0
g with stem widths greater than 1.0 cm. By
contrast, in the remainder ofthe Great Basin,
both reduction in shaft size (as measured by
stem width) and reduction in point size ap-
pear to have occurred in unison. This sug-
gests bow and arrow technology reached that
area as a well-developed complex. Whatever
the case, for reasons outlined above, to use
the 1.0-cm stem width threshold to separate
Rose Spring and Elko points in the Inyo-
Mono region, as Thomas (1981) has pro-
posed for the entire Great Basin, would cause
some light (arrow) points to be classified with
heavy (dart) points. This would obscure the
distinction between the Elko series and Rose
Spring series that was originally intended. The
possibility, however, that large-stemmed
Rose Spring points in the Inyo-Mono region
are older than Rose Spring points found else-
where in the Great Basin and date earlier than
A.D. 600 seems reasonable and should be ex-
plored in the future.

Bettinger and Taylor (1974) define points
ofthe Rose Spring and Eastgate series as time-
markers for the Haiwee period in the south-
ern Great Basin, which dates between A.D.
600 and 1300. Bettinger (1975a) similarly
employs Rose Spring and Eastgate series
points to distinguish the Baker phase, A.D.
600-1300, in Owens Valley. Virtually all the
data presently in hand support these dates for
the Rose Spring series. The three types con-
stituting the Rose Spring series are Corner-
notched, Contracting Stem, and Side-notched.
Rose Spring Corner-notched points are best

described simply as small triangular points
with expanding stems the bases ofwhich vary
from straight to moderately convex. The
notch opening is usually wide and projects
inward diagonally from the corner. The de-
gree offinish and symmetry is variable. Some

pieces are extremely long and narrow, but this
is exceptional.
As Thomas (1981 ) notes, Rose Spring Cor-

ner-notched points intergrade with those of
the Eastgate series, with which they are co-
eval in time. Both are time-markers for the
Haiwee period in the southern Great Basin
(Bettinger and Taylor, 1974) and the Baker
phase (Bettinger, 1 975a) in Owens Valley
proper. To eliminate potential confusion,
Thomas combines Rose Spring Corner-
notched and Eastgate series points in a single
Rosegate series. Recognizing the possibility
of such confusion, his lead is not followed
here, as there appear to be culturally mean-
ingful spatial differences in the occurrence of
Rose Spring and Eastgate points in eastern
California. Eastgate points are not represent-
ed in the Pinyon House collection but a de-
scription of the series is given here to clarify
what distinguishes these points from those of
the Rose Spring series.
As Rose Spring Corner-notched points,

Eastgate series points are triangular in out-
line, and stemmed. The blade sides range from
moderately convex to moderately concave.
The chief distinctions between Rose Spring
and Eastgate points lie in workmanship, the
ratio of width to thickness, and, most im-
portant, the configuration of the notches.
Eastgate points are finely worked and thin
with respect to width. It is common that one
blade face retains an unworked portion ofthe
flake from which the piece was made. The
notch opening is usually deep and narrow and
the notches are executed in such a way that
the overall outline of the point is not inter-
rupted by them. For example, in the case of
a point that is triangular with a straight base,
the notches extend from the base leaving
square barbs roughly in line with the stem,
except where the latter is modified by a notch.
The same principle applies in the case where
the base is either convex or concave, except
the barbs will be either rounded or hollowed,
though still following, along with the stem,
the contour of the original base of the piece.
As Lanning (1963: 253) noted, Eastgate points
are not common in Owens Valley. They are
not, however, as rare as he believed and occur
in increasing numbers in the valleys east of
the Inyo and White Mountains.
Rose Spring Contracting Stem points are
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TABLE 3.6
Metrical Data for Rose Spring Projectile Points

from Pinyon House

Length Width Thickness Weight
(cm) (cm) (cm) (g)

Rose Spring Corner-notched
xc 2.67 1.51 0.41 1.50
S 0.78 0.25 0.07 0.70
n 3 9 15 3
Range 3.3-1.8 2.0-1.2 0.6-0.3 2.3-1.0

Rose Spring Contracting Stem
xc 2.7 1.5 0.6 2.0
S 0.00 0.14
n 1 2 2 1
Range 0.7-0.5

essentially diminutive versions of Elko Con-
tracting Stem points. Shoulders range from
sloping to barbed and stems range from par-
allel sided with straight or convex bases to
steeply contracting. Thomas (1981) dispenses
with the Rose Spring Contracting Stem type,
including the larger ones, weighing more than
1.0 g, in the Gatecliff Contracting Stem type.
The type is maintained here as Rose Spring
Contracting Stem points are relatively com-
mon at Rose Spring, where they are clearly
coeval with the Rose Spring series (Lanning,
1963: 250, 254, pl. 7e).
Rose Spring Side-notched points are typ-

ically leaf-shaped with round notches low on
the sides and convex bases or stem bases. In
a few instances the stem base is straight. They
differ from Desert Side-notched points (see
below), which they occasionally resemble (es-
pecially where the stem base is straight), in
being somewhat thicker and more leaf-shaped
than Desert Side-notched points, which are
typically triangular with straight blade sides.
By definition, Rose Spring Side-notched
points never exhibit the concave or notched
bases commonly found on Desert Side-
notched points.
Thomas (1981) combines the Rose Spring

Side-notched type, along with Eastgate and
Rose Spring Corner-notched, in his Rosegate
series, justifiably noting that the specimens
illustrated by Lanning (1963: pl. 7a) closely
resemble Rose Spring Corner-notched points
illustrated in the same plate. Nevertheless,

there are in surface collections from Owens
Valley (Bettinger, 1975a) and in the collec-
tions considered in this volume, though not
at Pinyon House, side-notched points that
are similar to other Rose Spring types in size
and are clearly not Desert Side-notched; these
are defined as Rose Spring Side-notched. As
throughout this classification, side-notched
refers to points the stems of which are equal
in width to the maximum width of the piece
or in which the width of the stem base is
unaffected (i.e., not made more narrow) by
notching.

It is perhaps significant that Rose Spring
Side-notched-like points are scarce elsewhere
in the Great Basin and that throughout this
area Desert Side-notched points are clearly
distinct from those of the Rose Spring series.
In the Owens Valley area, on the other hand,
Rose Spring Side-notched points are reason-
ably common and show resemblance to Des-
ert Side-notched points. The data in hand,
however, are far too scanty to make anything
of this.
Only two of the three Rose Spring types

were found at Pinyon House: Corner-notched
and Contracting Stem (fig. 3.5).
Rose Spring Corner-notched (16 speci-

mens; 14 obsidian, 1 chert, 1 chalcedony).
These 16 specimens display a great deal of
variation in size (fig. 3.5a-p; table 3.6) and
workmanship. The largest (0-1582) weighs
2.3 g, the smallest (0-62) 1.0 g. One example
(0-1352) is merely the stem of a point that
broke across the notches; such stem frag-
ments are quite common in collections of
Rose Spring points from other sites in Owens
Valley and the White and Inyo Mountains.
At Crater Middens they make up more than
a third of the total for this series. No other
point type of any series approaches this pro-
pensity to break across the notches. In view
of the earlier discussion regarding the intro-
duction of the bow and arrow and the con-
sequent development and refinement ofpoint
shape, it is interesting to speculate whether
the stem breakage that so clearly character-
izes Rose Spring Corner-notched points might
not reflect a faulty design that incorrectly
matched blade size and stem width in an early
attempt to devise a light arrow point that
could be properly hafted. This and other al-
ternative possibilities are more thoroughly
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explored with reference to the Rose Spring
Corner-notched points from Crater Middens.
Rose Spring Contracting Stem (3 speci-

mens; all obsidian). Ofthese three pieces (fig.
3.5q-s), only one (0-132) is complete. The
more complete of the two fragments (0-40)
is missing the distal third of the blade. The
remaining example (0-1331) is a small basal
fragment.
COTTONWOOD SEIUES: The Cottonwood se-

ries was first defined by Heizer and Baumhoff
(1961) and later described in greater detail
by Lanning (1963). The series is named for
the Cottonwood site, Iny-2 (Riddell, 1951),
where it is abundant. Although they vary in
outline, the criterion upon which types within
the series are defined, Cottonwood points are
uniformly small and unshouldered. They tend
to weigh less than 1.0 g and never more than
2.0 g. Bettinger and Taylor (1974) defined
Cottonwood series points, along with those
ofthe Desert Side-notched group (see below),
as time-markers of the Marana period in the
southern Great Basin, which dates between
A.D. 1300 and historic times. Bettinger
(1975a) similarly employs Cottonwood and
Desert Side-notched points as type fossils of
the Klondike phase in Owens Valley which,
as the Marana period, spans the interval be-
tween A.D. 1300 and historic times. Data from
throughout the remainder of the Great Basin
support this dating for both the Cottonwood
and Desert Side-notched series. On the other
hand, at the Oro Grande side (Rector et al.,
198 1) in the Mojave Desert, well to the south
of Owens Valley, Cottonwood points-but
not Desert Side-notched points-are rela-
tively abundant in a component that appears
to date about A.D. 1000. Thus it seems that
in the Mojave Desert, Cottonwood points
predate A.D. 1300 and precede Desert Side-
notched points.
The Cottonwood series is divided into two

types on the basis of outline or shape.
Cottonwood Triangular points, as the name

implies, are basically triangular in outline.
The blade edges vary from moderately con-
cave to moderately convex. The bases are
likewise variable, ranging from moderately
convex to deeply concave or notched. When
present, the basal concavity is occasionally
V-shaped.
Cottonwood Leaf points are leaf-shaped.

TABLE 3.7
Metrical Data for Cottonwood Series and Desert
Side-Notched Projectile Points from Pinyon House

Length Width Thickness Weight
(cm) (cm) (cm) (g)

Cottonwood series Triangular
x 2.15 1.38 0.37 0.80
S 0.36 0.25 0.05 0.24
n 8 13 15 7
Range 2.9-1.8 1.9-0.9 0.4-0.3 1.2-0.5

Leaf
Xc 2.10 1.40 0.40 1.30
S
n 1 1 1 1
Range

Desert Side-Notched
xc 2.01 1.34 0.31 0.77
S 0.36 0.25 0.06 0.50
n 8 10 22 7
Range 2.5-1.5 1.9-1.1 0.4-0.2 1.8-0.5

Both bases and blade edges are typically con-
vex, although examples with straight or
pointed bases, i.e., bipoint subtype, are known
(cf. Lanning, 1963: 252-253). The type tends
to intergrade with Cottonwood Triangular,
particularly where the latter exhibits convex
sides and rounded corners. As the types are
used here, nevertheless, the distinction is be-
tween points basically triangular in outline,
Cottonwood Triangular, and points basically
leaf-shaped in outline, Cottonwood Leaf.
Next to those of the Desert Side-notched

type, Cottonwood series points are the most
abundant in the collections from the sites
considered in this volume.

Cottonwood Triangular (15 specimens; 12
obsidian, 2 chert, 1 chalcedony).
These points display substantial differ-

ences in workmanship, but most are well
made (fig. 3.6a-o). One (0-55) is serrated.
Nine specimens exhibit concave bases, 5
straight bases, and 1 a convex base. The met-
ric data for these points are summarized in
table 3.7.
Cottonwood Leaf (1 specimen; obsidian).

This (0-1642) is a thick, stubby point, es-
sentially leaf-shaped (fig. 3.6p).
DESERT SIDE-NOTCHED: This type was orig-

inally described by Baumhoff and Byrne
(1959) and was among the first well-defined
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Fig. 3.6. Cottonwood series projectile points
from Pinyon House. a-o. Cottonwood Triangular;
p. Cottonwood Leaf. a. 0-215; b. 0-127; c. 0-55;
d. 0-1717; e. 0-315; f. 0-314; g. 0-267; h. 0-1809;
i. 0-1499; j. 0-371; k. 0-293; 1. 0-1325; m.
0-1683; n. 0-269; o. 0-51; p. 0-1642.

time-markers recognized in the Great Basin
although it occurs over an area much larger
than that. From the outset, the dating of the
type was known to be late, a view consistently
supported by subsequent research. Bettinger
and Taylor (1974) define Desert Side-notched
points, with Cottonwood series points, as
markers for the Marana period, dating be-
tween A.D. 1300 and historic times. Bettinger
(1975a) likewise uses both the Desert Side-
notched and Cottonwood series points as type
fossils of the Klondike phase in Owens Val-
ley, which also spans the interval from A.D.
1300 to historic times. Baumhoff and Byrne
(1959: 60-6 1) had much earlier proposed ex-
actly the same dates for the Desert Side-
notched series in Owens Valley.
As described by Lanning (1963: 253), Des-

ert Side-notched points are typically small,
thin, triangular in outline, with notches placed
high on the sides. A few examples in other

collections considered in this volume exhibit
moderately convex-sided blades, though none
of this kind are present in the sample from
Pinyon House.
Within the Desert Side-notched type, four

subtypes were originally defined (Baumhoff
and Byrne, 1959): Sierra, General, Delta, and
Redding. The Sierra subtype was distin-
guished by a central notch in the base, the
General subtype by a concave base, the Delta
subtype by a V-shaped basal concavity, and
the Redding subtype by comma-shaped side-
notches and a bell-shaped basal concavity.
These distinctions are followed here with only
one exception: Desert Side-notched points
with straight to slightly convex bases are in-
cluded in the General subtype which, as not-
ed by Baumhoffand Byrne (1959: 37), is the
most variable ofthe Desert Side-notched type.
The inclusion of such specimens in this sub-
type was considered preferable to the naming
of a new one.

Sierra (9 specimens; 7 obsidian, 1 chert, 1
chalcedony). All these points are well made
and exhibit a neat notch executed in the cen-
ter of the base (fig. 3.7a-i).

General (5 specimens; all obsidian). The
bases of four of these can be described as
concave although there is substantial varia-
tion in the depth of the concavity and the
care with which it was flaked (fig. 3.7j-n). One
specimen (0-45) exhibits a straight to slightly
convex base.

Delta (3 specimens; 2 obsidian, 1 chert).
Points of this type intergrade with those of
the General subtype, but in general at least
one edge of the basal concavity is straight in
the Delta subtype (fig. 3.7o-q).
Redding (1 specimen; obsidian). The typ-

ing of this piece (0-1291) is regarded as pro-
visional because it lacks the bell-shaped basal
concavity that distinguishes the Redding sub-
type. It does, however, display the equally
characteristic comma-shaped side-notches of
this subtype though one is distorted by break-
age (fig. 3.7r). This specimen, which was re-
covered in the artifact scatter north of the
main site, is much larger than any other Des-
ert Side-notched point in the Pinyon House
sample (table 3.7), weighing 1.8 gwithout one
part of the tip.

Unclassified Desert Side-notched Frag-
ments (6 specimens; 4 obsidian, 2 chert). All
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Fig. 3.7. Desert Side-notched projectile points from Pinyon House. a-i. Sierra subtype; j-m. General
subtype with concave base; n. General subtype with straight base; o-q. Delta subtype; r. Redding subtype;
s-x. unclassified Desert Side-notched fragments. a. 0-41; b. 0-1407; c. 0-1650; d. 0-38; e. 0-65; f.
0-1208; g. 0-61; h. 0-1456; i. 0-1301; j. 0-216; k. 0-1649; 1. 0-1315; m. 0-64; n. 0-45; o. 0-54; p.
0-56; q. 0-239; r. 0-1291; s. 0-1651; t. 0-1685; u. 0-1576; v. 0-1642; w. 0-1495; x. 0-330.

of these pieces exhibited the characteristic
notching that distinguishes the Desert Side-
notched type, but were insufficiently com-
plete to be assigned to any specific subtype
(fig. 3.7s-x).

It is perhaps worthy of note in regard to
the commonly expressed assumption that
Desert Side-notched points are nothing more
than notched Cottonwood points or Cotton-
woods merely unnotched Desert Side-notched
points, that although there is a good deal of
overlap between the two (table 3.7), in the
Pinyon House sample, as a group Desert Side-
notched points tend to be thinner and lighter
than Cottonwood points, which suggests they
represent two distinct forms.
UNTYPED PoINT: A single basal fragment

(0-59) made of chalcedony could not be as-
signed to any known type or series, although
it might be an Elko Eared point with dimin-
utive side-notches (shoulders) and a very deep
basal notch (fig. 3.4g). When complete it was
probably large enough to be classified as a
dart point, i.e., it probably weighed more than
3.0 g.

UNTYPABLE FRAGMENTS (12 specimens; all
obsidian): The only identifying characteristic
ofthese specimens is the presence ofnotches,
which are here taken to distinguish points
from knives. Four are large enough to be ten-
tatively classified as dart points; the others
appear to be fragments of arrow points.

Following the phases defined by Bettinger
(1975a) the composition ofthe Pinyon House
point collection is summarized in table 3.8
in comparison to the point distributions not-
ed at the 20 pinyon camps located during the
surface survey of the Big Pine transect (cf.
Bettinger, 1975a, 1976).
Taking into account uncertainty due to

sampling, the two collections are remarkably
similar in composition.

OTHER CHIPPED STONE ARTIFACTS
BIFACES: Bifaces are working implements

with at least one bifacially flaked edge. They
are distinguished from roughouts (bifacially
flaked artifacts with which they tend to in-
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TABLE 3.8
Phase Composition of Projectile Point Assemblages from Pinyon House and 1972 Survey

Pinyon Camps

Cowhorn
Clyde Phase Phase Baker Phase Klondike Phase Total

Pinyon House 1 (2%) 4 (6%) 19 (30%) 40 (63%) 64
1972 Survey Pinyon Campsa 0 (0%) 1 (2%) 17 (35%) 30 (63%) 48

a Bettinger 1975a.

tergrade) by their working edges, which are
suitable for use in cutting or scraping without
further modification; roughouts edges are too
irregular to be useful in such chores without
additional finishing. Bifaces are reliably sep-
arated from projectile points only on the ba-
sis ofbasal configuration; those ofthe former
are unnotched, those of the latter are either
notched or shouldered or, as in the special
case of the Cottonwood series, ofdiminutive
size. The mid and distal portions of bifaces
are virtually identical to those of projectile
points. In the absence of any dependable
method for discriminating between them, all
unnotched, unshouldered artifacts with us-
able bifacially flaked edges were classified as
bifaces. No doubt some of these are point
fragments.
The category of bifaces is subdivided into

three types: simple bifaces, Humboldt Basal-
notched bifaces, and flake knives (table 3.9).
Simple Bifaces (179 specimens; 158 obsid-

ian, 19 chert, 1 chalcedony, 1 glass). In gen-
eral, these are bilaterally symmetrical tools
the bifacially flaked lateral margins of which
form opposing working edges (fig. 3.8a-c).
They are typically lenticular in cross section
and range from oval or leaf-shaped to tri-
angular. Many ofthe specimens in the Pinyon
House collection are small fragments (table
3. 10), possibly the byproducts of attempts to
rejuvenate worn bifaces. Many of these frag-
ments take the form of burin spalls made by
directing a blow down one side of a biface to
remove a bifacial working edge or across the
tool to remove a jagged break. These spalls
show evidence of battering on both ends,
which suggests they were removed with a bi-
polar technique while held on an anvil.
The working edges of many bifaces have

been repeatedly retouched, giving them a
steeply angled or rounded configuration.

Where it is present, use-wear takes the form
ofedge crushing, stepping and abrasion. One
example (0-287) exhibits silica gloss, possi-
bly as the result of use as a seed knife or
thatching sickle.
Of the sections that were large enough to

determine the portion ofthe tool represented,
53 were butt sections, 29 were tip sections,
and 29 were midsections. The distinction be-
tween tip and butt sections is admittedly am-
biguous, however, and some pieces have
probably been misattributed.
That so few bifaces are more than small

scraps, and that even some ofthe more com-
plete pieces appear to have been discarded or
lost during the process of being reworked,
suggests that the activity they represent di-
rectly is not that of butchering, sawing, scrap-
ing, and light woodworking -the tasks in
which simple bifaces are thought to have been
employed-but rather the rejuvenation of
tools that had become worn from use in these
activities. Thus their spatial distribution (ta-
ble 3.9) is indicative ofareas in which stone-
working was carried out while their numbers
are indicative of the intensity with which the
activities that required the use ofimplements
with bifacial cutting edges were pursued.
No attempt was made to segregate simple

bifaces on the basis ofbasal form, e.g., square
butted, round butted, etc.
Humboldt Basal-notched Biface (1 speci-

men; obsidian). These are lanceolate, un-
shouldered bifaces with straight to slightly
convex sides and lenticular cross sections. The
bases exhibit parallel to moderately flared
sides and a deep basal notch or concavity
(Bettinger, 1978b). They are large, weighing
in excess of 3.0 g-occasionally as much as
13.0 g. Initially identified as a point type
within the Humboldt series (Heizer and
Clewlow, 1968: 61-63), there is growing evi-
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dence that they are knives (Bettinger, 1978b;
Thomas, 1981). The Humboldt Basal-
notched biface type is certainly late in time.
Bettinger (1978b) placed it between A.D. 600
and 1300, and thus coeval with the Rose
Spring and Eastgate series, which mark the
Haiwee period in the southeastern Great Ba-
sin and Baker phase in Owens Valley (Bet-
tinger and Taylor, 1974; Bettinger, 1975a).
More recent evidence raises the possibility of
a slightly earlier date, perhaps between 0 B.C./
A.D. and A.D. 900 (Bettinger, n.d.; Thomas,
1981: fig. 5a-c).
The single Humboldt Basal-notched biface

(table 3.10) found at Pinyon House is from
the surface. It is a deeply notched basal frag-
ment showing evidence of use-wear in the
form of crushing along its lateral edges (fig.
3.8f).
Flake Knives (8 specimens; 3 obsidian, 5

chert). These are flakes modified only to the
extent that at least one edge has been inten-
tionally worked by delicate pressure retouch
to form a sharp cutting edge (fig. 3.8d, e).
This retouch is not extensive and seldom im-
pinges much beyond the extreme lateral mar-
gins of the flake face. In nearly all cases this
retouch is bifacial but in a few instances is
merely unifacial. These unifacial examples
are, by definition, not bifaces, but it seems

a b
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Fig. 3.8. Selected bifaces from Pinyon House.
a-c. simple bifaces; d, e. flake knives; f. Humboldt
Basal-notched biface. a. 0-271; b. 0-1728; c.

0-1686; d. 0-272; e. 0-362; f. 0-1 172.

clear enough that the purpose of the retouch,
whether unifacial or bifacial, was to produce
a cutting edge somewhat more regular and
steeper, and therefore stronger, than the un-

TABLE 3.9
Distribution of Other Chipped Stone Artifacts at Pinyon House

Pinyon House
Structures South

Surface 1 2 3 4 5 10 14 Surface St. 1 Total

Bifaces
Simple Bifaces 113a 7 25 20 3 1 1 7 2 179
Humboldt Basal-notched 1 1
Flake Knives 2 2 1 2 1 8

Roughouts 58 4 14 12 2 5 1 96
Point Blanks 2 4 1 1 1 9
Drills
Flake 1 1 2
Shaped lb 1
Reworked 1 I
Bits 3 3

Unifaces 49b 9 13 8 2 2 2 2 8 3 98
Cores 11 2 4 1 18

a Three specimens recovered from artifact scatter north of main site.
b One specimen in each category noted recovered from artifact scatter north of main site.
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TABLE 3.10
Metrical Data for Bifaces from Pinyon House

Length Width Thickness
(cm) (cm) (cm)

Simple Bifaces
x 4.50 2.23 0.58
S 0.42 0.69 0.18
n 2 47 112
Range 4.8-4.2 4.5-1.3 1.3-0.2

Humboldt Basal-notched
xc 1.90 0.60
S
n 1 1 1
Range

Flake Knives
x 3.93 2.80 0.54
S 1.65 1.38 0.26
n 6 6 7
Range 7.0-2.4 5.4-1.4 1.0-0.2

modified edge. Therefore, to segregate the
unifacial examples from bifacial examples,
while strictly correct, would be silly.
Although the sample is small, the flakes on

which these tools were made are large, oddly
shaped, and predominantly chert. It is per-
haps significant in this regard that sources of
chert and chalcedony are reasonably rare in
Owens Valley and that artifacts manufac-
tured from these materials are as a rule more
carefully made than those of obsidian. Per-
haps this is a reflection of their scarcity or
toughness, which conferred a longer and more
effective use-life as compared with natural
glass. Given this, it may be that these flake
knives offered a means for utilizing chert
flakes that could not be worked into projectile
points or more formal knives but were too
valuable to be allowed to go to waste.
None of the pieces exhibits excessive use-

wear, the most common form here being an
almost imperceptible smoothing ofthe work-
ing edge that does not extend onto the face
of the flake on either side. This suggests use
in the light cutting of wood, hides, and pos-

sibly flesh. That is, as opposed to simple bi-
faces, which are multipurpose tools em-
ployed in sawing, scraping, and cutting, flake
knives were probably specialized cutting im-
plements-true knives.

TABLE 3.11
Metrical Data for Roughouts and Point Blanks

from Pinyon House

Length Width Thickness Weight
(cm) (cm) (cm) (g)

Roughouts
xc 3.03 2.19 0.81
S 1.08 0.67 0.27
n 23 47 71
Range 6.6-2.1 4.0-1.2 1.9-0.3

Point Blanks
xc 2.14 1.39 0.35 0.86
S 0.46 0.12 0.05 0.28
n 7 7 8 7
Range 2.8-1.6 1.5-1.2 0.4-0.3 1.2-0.5

Although in comparison to unworked de-
bitage these flaked tools are large, they exhibit
substantial variability in size (table 3.10). The
largest (0-1274) is 7.0 cm long, 5.4 cm wide,
and 1.0 cm thick; the smallest complete spec-
imen (0-1693) is 3.4 cm long, 2.1 cm wide,
and 0.5 cm thick.
As indicated in table 3.9, the distribution

of flake knives is strongly biased toward
structures.
ROUGHOUTS AND BLANS: The Pinyon

House collection contains 105 chipped stone
objects that have been bifacially flaked but
without further work would not be useful as
points, drills, or bifaces-the finished imple-
ments they most closely resemble. It is not
possible to determine in all cases why the
work was attenuated. Certainly some ofthese
objects are so grotesque in shape that they
must have been discarded as unworthy of
further attention; others, however, exhibit no
obvious flaws and appear eminently suitable
for additional flaking. Although the former
are readily classified as rejects, the latter as
blanks, the two grade without obvious dis-
junctions into each other and are here re-
garded without distinction as a single cate-
gory. Two types are recognized on the basis
ofsize and shape: roughouts and point blanks
(table 3.9).
Roughouts (96 specimens; 93 obsidian, 3

chert). These are relatively large, blocky ar-
tifacts that have been bifacially flaked along
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some part of their margins (table 3.1 1). It is
believed that most of these were originally
intended as points or bifaces, which some of
the better examples resemble. Quite possibly
both forms were fashioned from a generic
bifacial preform kept on hand to be used as
needed as tools became lost, worn, or broken
(fig. 3.9a, b). In any case, despite substantial
variability, the shape ofthese objects is most
akin to points and bifaces.

Point Blanks (9 specimens; 8 obsidian, 1
chert). These are small flakes the edges of
which have been retouched so that they re-
semble small triangular projectile points in
gross outline but not in the degree of finish
or in the shaping of small details (fig. 3.9c-f)
although one specimen exhibits rudimentary
side-notches. It is clear even from this small
sample that the rough shaping ofthese pieces
was achieved by steep unifacial retouch. This
created a platform from which broader and
shallower flakes impinging on the opposing
flake face could be removed. These latter
flakes extend beyond the edge of the blank,
reaching occasionally well past its midline.
In more advanced stages of production ad-
ditional flakes of the same kind would have
removed the original dorsal and ventral sur-
faces of the flake blank, thus producing the
lenticular cross section characteristic of bi-
facially flaked tools. On these blanks, how-
ever, such broad flakes occur sporadically and
in no case is the original flake surface entirely
obscured by them. In addition to steep uni-
facial retouch, intentional edge grinding was
frequently used to prepare the flake edge plat-
form for the removal ofadditional flakes. This
grinding is present on one-third of the spec-
imens and in each case left a very flat plat-
form oriented perpendicular to the plane of
the flake.
There can be little doubt that these are un-

finished projectile point blanks. A great deal
of care went into shaping them and though
they were left unfinished and unused they
could have easily been transformed into small
projectile points of the Desert Side-notched
or Cottonwood series with only a little extra
work. They closely resemble no other com-
mon artifact type into which similar effort
and planning were invested. The only tools
with which they might be confused are used
flakes. On close inspection, however, the two

d
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Fig. 3.9. Selected roughouts and point blanks
from Pinyon House. a, b. roughouts; c-f. point
blanks. a. 0-1395; b. 0-1350; c. 0-58; d. 0-1552;
e. 0-1682; f. 0-268.

are readily distinguished. Used flakes are al-
most always wedge-shaped in cross section,
show no consistent patterning in outline, and
exhibit edge modification that approximates
the original contour ofthe conchoidal or pris-
matic flake selected for use. By contrast, these
blanks are nearly tabular, i.e., rectangular, in
cross section as the result ofhaving been made
on thin, broad flakes that were intentionally
singled out for this characteristic and then
shaped extensively which removed their thin,
featherlike flake margins. The outline of the
blanks, likewise, is regular and projectile-
pointlike, which would be of no obvious ad-
vantage in simple flake tools and therefore
seldom occurs in them. There is some pos-
sibility that the intentional edge grinding and
steep unifacial edge retouch might be mis-
taken for use-wear, especially in fragmentary
specimens. Intentional retouch, however, is
typically more irregular and jagged than use
retouch, which tends to leave an even edge.
Edge grinding can also be distinguished from
edge abrasion resulting from use. The former
is accomplished with a stone and tends to
leave a very flat, planelike surface that is fre-
quently restricted to projecting irregularities
along the flake edge and seldom extends onto
the flake faces; edge abrasion from use, which
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generally results from contact with materials
more yielding than stone, is more rounded,
and impinges onto the adjacent flake faces
and into the hollows between high spots on
the flake edges. Had flakes been used to scrape
or cut stone, the use-wear would resemble
intentional edge preparation, but there is no
evidence of this practice in the samples of
used flakes that have been examined from
Owens Valley.
The metric attributes ofthese point blanks

(table 3.11) are closely comparable to fin-
ished projectile points of the Desert Side-
notched and Cottonwood series and it is
inferred that they are the unfinished coun-
terparts ofthese point types. The distribution
of point blanks is heavily concentrated in
structures (table 3.9).
DRiLLS (7 specimens; all obsidian): Seven

fragmentary artifacts with thick, narrow
working bits that vary from steeply subtrian-
gular to diamond-shaped in cross section and
exhibit moderate to severe lateral abrasion
were identified as drills. There is among these
specimens remarkable diversity in shape, size,
and degree of finish. Two (0-236, 0-1502)
are merely flakes one corner of which has
been unifacially retouched to form a short,
beaklike projection that served as the bit. All
five of the remaining pieces were more care-
fully shaped by bifacial flaking. One (0- 1614)
has a basally notched expanding stem, which
gives it an eared appearance, and may be a
reworked Elko Eared point or Humboldt Bas-
al-notched biface (fig. 3.1 Ob). This piece may
have been hafted for use but as the stem is
large and easilv grasped would have worked
quite well without being so mounted. It is 2.6
cm wide across the base and 0.7 cm thick;
the bit, the distal portion ofwhich is missing,
is 1.1 cm wide and 0.6 cm thick.
The only other specimen on which the base

is still present (0-1295) is triangular in out-
line with a convex base and resembles Type
1 drills from the Rose Spring site (Lanning,
1963: 256-257, pl. 9f, g) and drills from Little
Lake (Harrington, 1957: fig. 43a, b). It is 2.7
cm long and 0.5 cm wide; one basal corner
is missing, which precludes measurement of
its width, though this is estimated to be about
1.3 cm (fig. 3.1 Oa). Lanning (1963) designated
the Type 1 drill form as a characteristic of
Little Lake and Early Rose Spring phase as-

semblages in the Owens Lake-Little Lake re-
gion. This would be contemporaneous with
Clyde and Cowhorn phases in Owens Valley,
which together span the interval between 3500
B.C. and A.D. 600. This dating is consistent
with the recovery of this piece in the surface
scatter north of the main site, which on the
basis of several lines of evidence, including
the occurrence ofElko series projectile points,
is thought to be a hunting station ofCowhorn
age.
The remaining three drills are bit frag-

ments. Of these two are tips, one (0-1225)
measuring 9.0 cm in length, 1.3 cm in width,
and 0.8 cm in thickness, the other (0-1911)
being too incomplete to provide useful mea-
surements. The third is a midsection that also
provides no meaningful measurement.
The uses to which chipped stone drills were

put has never been adequately established.
The severe wear that is occasionally observed
would seem to imply the perforation ofwood,
bone, stone, and, in recent times, ceramics.
Specimens on which use-wear is less pro-
nounced may have been employed to punch
hides.
The seven drills in the Pinyon House col-

lection displayed the distribution shown in
table 3.9.
UNIFACES (98 specimens; 84 obsidian, 11

chert, 2 chalcedony, 1 quartzite, 1 rhyolitic):
Unifaces are formally defined as intentionally
modified tools the working edges of which
exhibit only unifacial retouch (fig. 3. 1Oc, d).
In the Pinyon House collection (table 3.9),
these working edges vary from concave to
convex in plan and generally exhibit numer-
ous small concavities and protuberances re-
sulting from differential use-wear reduction
along their lengths. These irregularities are
less pronounced on some specimens and sev-
eral lack them altogether. A few examples
seem to have been intentionally serrated to
produce a denticulate working edge, but the
work on these is rather casual and does not
resemble that which characterizes the more
formal denticulate tools that have been re-
ported in Long Valley and the Mono Basin
(E. Davis, 1964: 272; Bettinger, 1973: 9, pl.
1k, 1980b: 16-17, 1981c: 33).
Most of these tools are executed on broad

flakes with relatively flat ventral surfaces, the
retouch extending dorsally. This results in a
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tool with a flat, unflaked ventral surface and
a sloping dorsal surface of which at least the
margins are extensively flaked. This asym-
metry between dorsal and ventral faces im-
plies asymmetry in the direction in which
force was applied and the tool moved when
bringing its working edge in contact with the
material being processed-a notion that is
supported by examination of use-wear dis-
played by these implements. Multiple super-
imposed step fractures and edge abrasion are
common on the dorsal side of the working
edge and virtually absent on the ventral side
except for those occasional examples in which
severe abrasion impinges on both ventral and
dorsal surfaces; in such cases it is invariably
more pronounced on the dorsal surface, how-
ever. The abrasion varies from a greasy, silica
glosslike polish that extends into hollow flake-
scar surfaces to a dull, matte grinding that is
confined primarily to projections and ridges
between flake scars. Areas where this grinding
is severe often exhibit a planar wear surface
that is roughly perpendicular to the plane of
the dorsal tool surface. These data suggest
that unifaces were used with a single unidi-
rectional stroke or repeated series of strokes
and held so that the working edge was per-
pendicular to the stroke direction with the
ventral surface ofthe tool facing forward, that
is, toward the direction of work. The bulk of
tool resharpening consisted of removing ad-
ditional flakes from the dorsal face of the
implement, the flat ventral surface serving as
the platform. There are one or two examples
in which rejuvenation flakes were struck in
the opposite direction, that is, using the worn
dorsal face as a platform from which broad,
thin flakes were removed from the ventral
face. Frison (1968), commenting on the pres-
ence of such ventral rejuvenation flakes at a
buffalo butchering and processing site in Wy-
oming, suggests that this practice may have
served to lengthen tool lifespan since it does
not reduce the length of the implement even
though it results in a fresh working edge.

Unifaces are suitable for use in a variety
of activities, but morphology and edge-wear
suggest that heavy and light woodworking,
the preparation of withe and weft elements
for baskets, hideworking, and perhaps fiber
processing were among the more common
of these.

0 1 2 cm.4

a b

c d e

Fig. 3.10. Selected drills, unifaces, and cores
from Pinyon House. a, b. drills; c, d. unifaces;
e, f. cores. a. 0-1295; b. 0-1614; c. 0-1635; d.
0-1699; e. 0-85; f. 0-1480.

That 14 percent of all unifaces are made
of materials other than obsidian, substan-
tially more than is found within most other
tool categories, suggests a preference for tough,
durable stone. This is in keeping with the
considerable force to which the working edges
of these implements were subjected in the
course of scraping and planing tough, resis-
tant materials. It is worth noting, however,
that the high frequency of unifaces made of
chert appears in part due to the availability
of large thinning flakes produced as byprod-
ucts ofthe manufacture of large, thin bifaces.
These thinning flakes were readily manufac-
tured into unifaces by means of limited uni-
facial edge retouch. Being thin and yet tough,
they were ideally suited for shaving wooden
objects -bows for example. Despite their
suitability as uniface preforms, it is unlikely
that these large chert flakes were produced
with this specific purpose in mind.
The metric data for unifaces are presented

in table 3.12. It should be understood that
the unit ofmeasurement for edge angle is not
individual artifacts but individual working
edges of which there may be more than one
on a single tool.
CoREs (18 specimens; all obsidian): Cores
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TABLE 3.12
Metrical Data for Unifaces from Pinyon House

Length Width Thickness Edge
(cm) (cm) (cm) angle

S
n

2.73
0.92

52

1.93
0.51

80

0.61
0.25

95

51.50
15.90

1230

Range 4.9-1.2 3.5-1.0 1.4-0.2 85-15°

TABLE 3.13
Metrical Data for Cores from Pinyon House

Length Width Thickness
(cm) (cm) (cm)

xc 3.20 2.34 1.25
S 0.66 0.54 0.36
n 16 17 17

Range 4.5-2.3 3.1-1.1 1.9-0.7

(table 3.9) are worked stone cobbles from
which flakes usable for tools or blanks were
struck (fig. 3. 1Oe, f). Two unworked pieces of
obsidian obviously intended for this purpose
were also classified as cores. Except that they
are blocky and exhibit extensive scarring from
the removal of large flakes, as a group these
specimens do not appear to conform to any
specific form or pattern offlaking (table 3.13).
Evidently the shape ofeach piece determined
the point at which flakes were removed ini-
tially and subsequent work proceeded in such
a way as to permit the maximum number of
large flakes to be detached, the exact steps
varying from core to core. Several cores ap-
pear to have been split using a bipolar tech-
nique, which produces a nearly flat flake scar
with a very flat bulb ofpercussion and leaves
anvil bruises at the base ofthe piece opposite
the platform, where core and anvil make con-
tact. That this method was also commonly
used to detach flakes is shown by several cores
with multiple flat flake scars characteristic of
this technique. In one such case (0-1480),
the repeated bipolar removal of flakes pro-
duced a long, narrow polygon somewhat rem-
iniscent of a miniature Mesoamerican blade
core (fig. 3. 1 Of). This same bipolar technique
was also employed in the reworking of bi-
faces, where it left a flat, burinlike flake scar
that served as a platform along which a new
cutting edge could be formed or a base or tip
refashioned.
Of the specimens worked without the bi-

polar technique, that is, using simple, or di-
rect free-hand, percussion, the most common
procedure appears to have been that of re-
moving a series of flakes to form a platform
above a broad, unflawed surface from which,
with the aid of the platform, large, desirable
flakes could then be removed. None of the

specimens exhibits any evidence of platform
grinding.

All but two of the cores are Fish Springs
obsidian, a visually distinct glass from a di-
minutive source located on the eastern slope
ofthe Sierra Nevada about 9 km south ofthe
archaeological site of Crater Middens. The
glass from this source can be correctly iden-
tified megascopically with an accuracy close
to 95 percent (Bettinger, 1982b; Bettinger et
al., 1984). Of the two odd specimens, one
(0-1 125) is a small, worn stream cobble of
Casa Diablo obsidian-another source for
which megascopic identification has proved
reliable in about 95 percent of all cases. This
cobble may have been retrieved from Long
Valley, the source location for Casa Diablo
obsidian, or from alluvial deposits along Ow-
ens River in Owens Valley, where transport-
ed obsidian nodules are relatively common.
The other core (0-1435) appears to be either
Queen or Mt. Hicks glass-two sources that
cannot always be reliably distinguished from
each other megascopically but which can be
reliably segregated from other eastern Cali-
fornia sources.
DEBITAGE (5981 specimens; 4500 obsidi-

an, 1481 chert, chalcedony, rhyolite, quartz-
ite): Debitage is flakes and other lithic debris
that has not been intentionally modified or
retouched subsequent to detachment from the
parent block of material-either a core or an
artifact. The bulk is chipping waste resulting
from tool manufacture and resharpening but
some of the larger specimens were probably
removed intentionally to serve as blanks or
as sharp cutting or light scraping tools with-
out further modification.
The metric characteristics and distribution

of the Pinyon House debitage are presented
in table 3.14.
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TABLE 3.14
Distribution, Composition, and Metrical Attributes of Debitage from Pinyon House

Pinyon House
Structures South

Surface 1 2 3 4 5 10 14 Surface St. 1 Total

Count 2819 259 1578 842 101 7 55 78 214 28 5981
Weight (g) 1727.5 94.5 326.2 250.9 32.5 6.3 17.7 19.8 231.7 14.4 2721.5
Mean weight (g)
Obsidian 0.49 0.29 0.14 0.24 0.16 0.42 0.28 0.24 1.51 0.04 0.32
Nonobsidian 0.89 1.05 1.02 0.53 0.47 1.53 0.72 0.39 1.04 0.78 0.86
Combined 0.61 0.36 0.21 0.30 0.32 0.90 0.32 0.25 1.08 0.51 0.46

Percent obsidian
Count 69 90 92 80 48 57 91 90 8 36 75
Weight 55 71 61 64 24 27 80 84 12 3 53

As the table data clearly indicate, there is
a distinct difference in size between flakes
recovered by surface collection and those re-
covered from screens during excavation. The
simplest explanation for this is that small
flakes are more readily retrieved from screens
than from the ground surface. It is quite pos-
sible, however, that the difference accurately
reflects an aboriginal practice in which only
fine stonework was customarily done indoors
and the larger flakes were systematically
picked up or swept outside, leaving only the
smaller ones behind.

It is equally clear from the observed dis-
tribution that Structures 1, 2, and 3 contain
larger quantities of debitage than the other
structures. This parallels the elaborate con-
struction and intensive use they exhibit rel-
ative to other structures at Pinyon House but
it is unclear whether the debitage stems from
their use as dwellings or as abandoned house
depressions well-suited to the disposal of de-
bris.
Although the bulk of the Pinyon House

debitage by count and weight is obsidian, also
present in substantial quantity are chert,
chalcedony, and quartzite, which compose
the majority of the debitage recovered from
certain features and surface collection quad-
rats. The differential distribution of nonob-
sidian debitage at Pinyon House is indicated
in table 3.14.
The explanation for this differential distri-

bution of nonobsidian debitage is not clear.
One reasonable explanation is that it reflects
use of the site by groups from different areas,

some ofwhom had ready access to obsidian,
others access to chert and chalcedonies. Since
obsidian is readily available in Owens Valley,
where it nearly always constitutes the vast
bulk of lithic debris at archaeological sites,
the groups whose chipping waste is domi-
nated by nonobsidian materials-particular-
ly green chert (see chap. 4)-presumably orig-
inated elsewhere, perhaps in Fish Lake Valley
or Deep Springs Valley to the east of Pinyon
House.

It is also possible that the differential dis-
tribution of nonobsidian debitage is a func-
tion of a shift through time in the use of dif-
ferent lithic materials for the production of
tools. If so, then the preponderance of non-
obsidian materials in the debitage from Pi-
nyon House South, which appears to be quite
late in time-perhaps historic-would sug-
gest that older features and cultural debris
are characterized by a preponderance of ob-
sidian debitage, younger features and depos-
its by a preponderance of nonobsidian de-
bitage. An examination ofthe Crater Middens
debitage provides substantial evidence to
support this notion. This shift in the material
composition ofdebitage is apparently related
to the rise of a specialized chert biface in-
dustry in late prehistoric times (see chaps. 4,
9, 1 1, and 12).

It is also evident in table 3.14 that non-
obsidian debitage is larger (x = 0.86 g) than
obsidian debitage (x = 0.32 g), hence it is
proportionally better represented by weight
than by count. There are at least three expla-
nations for this. One is that sources of ob-
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sidian were farther away than sources of the
other kinds ofstone, green chert in particular,
since it constitutes the vast majority of this
material. Were this so, one would expect that
pieces of obsidian would tend to reach this
site in more finished form and consequently
require less shaping and finishing than ob-
jects fashioned from other materials; it would
then follow that flakes of obsidian ought to
be smaller than flakes ofother kinds of stone.
This is clearly not the case, however, since
the source ofthe green chert has been recently
placed in Eureka Valley more than 40 km to
the southeast of Pinyon House (C. J. Adams,
personal commun.), roughly twice as far away
as the closest source of obsidian, which is
Fish Springs about 20 km to the southwest.
A second explanation is that, being more

brittle, obsidian is simply easier to work in
smaller pieces than chert, which is tougher
and less easily flaked. Accordingly, aboriginal
craftsmen may have made some attempt to
fashion something useful from all but the very
smallest pieces of obsidian while discarding
all but the largest and most conveniently
shaped flakes of chert. Although this is prob-
ably true at least as a general rule-of-thumb,
at Pinyon House the difference in size be-
tween obsidian and other flakes seems more
closely related to the kinds of implements
that were made from these materials.

Accordingly, a third explanation is that
materials other than obsidian were princi-
pally used for the production of large tools
and that the resulting waste flakes were cor-
respondingly large. As just noted, there is
some support for this suggestion. The larger
bifaces and biface fragments from both Pi-
nyon House and Crater Middens tend to be
made ofthe same green chert (Eureka Valley)
that constitutes the vast majority of nonob-
sidian debitage at these two sites. Indeed, it
would appear that broad, thin bifaces of this
chert where highly valued as items of trade
and that special care was given to their pro-
duction, perhaps because they could be made
larger than bifaces fashioned from other kinds
of stone (cf. chaps. 10 and 12). Parentheti-
cally, Steward (1941: 336) reports what seems
to be a similar ethnographic case near Battle
Mountain, Nevada, where a particularly fine-
quality white chert was the center of a craft
specialization in which large, highly valued

knives were made and widely traded. In any
event, at Pinyon House, as at Crater Mid-
dens, the greater size ofnonobsidian debitage
apparently reflects the preferential use ofchert
in the production of large bifaces, the waste
from this activity being larger than the waste
from the manufacture of smaller bifaces and
other implements, which are predominantly
obsidian.

OTHER ARTIFACTS

HAMMERSTONES (2 specimens; 1 quartz, 1
granitic): Both hammerstones in the Pinyon
House collection were recovered from the
surface of the site (table 3.15). The larger of
these (0-1234) measures 8.2 cm in length,
6.6 cm in width, 5.0 cm in thickness, and
shows extensive battering on each end and
one lateral margin (fig. 3.2e). The smaller ex-
ample (0-1406) is a small, oblong, stream-
rounded pebble of granitic stone. It is 6.1 cm
long and about 2.8 cm in diameter and ex-
hibits use-wear on both ends and one side.
SHAFr SMOOTHER: A small piece ofpumice

(0-266; table 3.15) is interpreted as a frag-
ment of a grooved shaft smoother. The orig-
inal appears to have been tabular in form,
with the two faces ground flat and a groove
running lengthwise along one (lateral) side;
the opposite lateral side is unmodified. It
measured 3 cm in width and 2.0 cm in thick-
ness; the length cannot be determined from
this piece, which is one end of the original.
Only a small part ofthe lateral groove is pres-
ent but it appears to have been about 0.6-
0.8 cm in diameter, which approximates the
range ofshaft sizes that could be worked with
this tool.
ABRADERS (2 specimens; 1 limestone, 1

welded tuff): Two artifacts are interpreted as
abraders used to shape objects ofwood. One
of these is an angular fragment (0-1454) of
limestone that on one face shows evidence of
abrasion that has rounded, rather than flat-
tened, localized protuberances and extends
into concavities well below the main surface
of the piece. This suggests contact with a soft
but resistant material such as wood rather
than stone, which produces wear in a single
plane and leaves areas below this plane un-
modified. Manos and millingstones typically
exhibit planar wear, for example.
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The other abrader (0- 1 187) is a small frag-
ment of welded ash or tuff that exhibits a
small, flat wear facet on one face. The infer-
ence that this is an abrader rather than a mano
fragment is based on the excessive friability
of this tuff, which would seem to preclude
effective use in plant processing.
PENDANT: A small, tabular pendant ofslate

was found on the surface. It is suboval in
outline and measures 2.6 cm long, 2.2 cm
wide, and 0.3 cm thick (fig. 3.1 la). It is bro-
ken at one end, where two small biconical
perforations placed close to an edge created
a weak point. This snapped, resulting in the
loss ofthe small segment ofthe pendant mar-
gin isolated between the two perforations.
Both faces and the entire edge of the piece
are ground but there is no other evidence of
decoration. The presence oftwo perforations
may indicate that this pendant was designed
to be worn with one of its broad faces for-
ward-either by being sewn onto a garment
or strung on a cord that passed through both
perforations-rather than worn edgewise, as
would be the case were it strung on a cord
passing through a single perforation. On the
other hand, it might be that one of the per-
forations had broken and that the second was
drilled to permit the pendant to be restrung,
whereupon it broke during repair or some
time thereafter.

Pendants, both incised and unincised, are
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Fig. 3.1 1. Miscellaneous artifacts of stone and
worked bone from Pinyon House. a. pendant; b,
c. incised slates; d. bone needle; e-g. bone beads.
a. 0-1248; b. 0-231; c. 0-1452; d. 0-193; e.
0-1599; f. 0-1607; g. 0-1547.

frequently encountered in archaeological
contexts in the Inyo-Mono region but are by
no means common (Lanning, 1963: 248;
Steward, 1933: 275, fig. 7; Riddell, 1951: 16).

INCISED STONES (4 specimens; all slate):
Among the more problematic objects that are
regularly encountered at archaeological sites
in eastern California are tabular pieces of slate
or other stone-bearing incised designs ofvar-
ious kinds. Four of these objects were re-

covered at Pinyon House (table 3.15). Each
merits individual description.
The most carefully made of the four

TABLE 3.15
Distribution of Other Artifacts of Stone and Worked Bone at Pinyon House

Pinyon House
Structures South

Surface 1 2 3 4 5 10 14 Surface St. 1 Total

Hammerstones 2 2
Shaft smoother 1 1
Abraders 2 2
Pendant 1 1
Incised stones 1 3 4
Stone bowl 1 1
Pot rest 1 1
Worked bone
Bone beads 1 4 2 7
Awls 2 2
Needle 1 I
Lagomorph mandibles 1 1 2
Unidentifiable 2 3 1 1 7
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(0-231), one of three found in Structure 3, is
subrectangular in outline and measures 4.4
cm long, 2.3 cm wide, and 0.4 cm thick. This
piece has been shaped by grinding on both
ends. Incision is clearly evident on only one
face, but the reverse face shows faint linear
scratches that may be the remnants of an in-
cised design. The more clearly marked face
exhibits a complex pattern of incision within
which individual designs can be discerned
only with difficulty (fig. 3.1 lb).
A second tablet (0-264) recovered from

Structure 3 resembles the first in its subrect-
angular outline but is much larger. A diagonal
break near one end precludes accurate esti-
mate ofboth the length and width ofthe orig-
inal specimen but it was more than 5.1 cm
long, at least 3.8 cm wide, and 0.5 cm thick.
This tablet is less well worked than the first.
Grinding is restricted to one lateral edge,
where it is quite pronounced, and one face,
where it is rather faint. Some shaping of the
outline appears to have been accomplished
by light percussion. Incision is limited to a
series of light, parallel striations that run di-
agonally across the face that is ground.
A small tabular piece of slate (0-232) that

has been ground on both faces and on two
projections along one side, but is otherwise
unmodified, was provisionally identified as a
tablet fragment. This specimen, which is 0.6
cm thick, represents so small a fraction ofthe
original that neither the length nor width could
be ascertained. This artifact lacks the incision
noted on the other tablets found at Pinyon
House, but was carefully ground, appears to
be too small for a millingstone, and is most
likely a tablet fragment. It was also found in
Structure 3.
The fourth tablet (0-1452) recovered at

Pinyon House is from the surface. It is a small
triangular piece of slate, two corners ofwhich
are broken. One of these breaks appears to
have occurred before the piece was made into
a tablet and was subsequently ground during
manufacture. The other break occurred when
the artifact was complete and remains un-
worked. Both edges adjacent to the more re-
cent break are ground, one at an angle, the
other perpendicular to the plane of this tab-
ular piece. One face is lightly ground; the oth-
er exhibits carefully patterned incisions (fig.
3.1 1c).

Unperforated incised stones are reported
for several archaeological sites in the Inyo-
Mono region (Lanning, 1963: 248, fig. 3; J.
T. Davis, 1963: 299; Harrington, 1957: 69,
fig. 49) and surrounding areas in California
(Hunt, 1960: 267, fig. 72; Ritter, 1980: 103-
105, fig. 4; Wallace and Taylor, 1955: 362-
363; Lathrap and Meighan, 1951: 24; Meigh-
an, 1953: 184-185) and the Great Basin
(McKee and Thomas, 1972; Thomas, 1983).
In central Nevada, these stones are clearly of
substantial antiquity, being present at least
as early as 5000 B.P. at Gatecliff Shelter. The
dating of incised stones is less well estab-
lished in eastern California, but most in-
vestigators would place the bulk ofthem after
A.D. 600 (Hunt, 1960; Lanning, 1963: 264).
The function of these objects is even more

uncertain, although some connection with
magicoreligious beliefs seems clear. It is worth
noting that the slates that have been reported
from eastern California, including the spec-
imens described here and subsequently for
Two Eagles and Crater Middens, differ from
those that have been reported from central
Nevada (e.g., McKee and Thomas, 1972) in
that they nearly always display some edge
grinding in addition to incising. Presumably
this reflects more careful curation of incised
slates, perhaps as personal charmstones, in
eastern California. In central Nevada, on the
other hand, their importance may have been
limited to individual magical or religious per-
formances outside the immediate locational
and temporal context of which they ceased
to be of value.
MISCELLANEOUS ARTIFACTS OF STONE:

There are two objects ofstone that have been
modified by intentional shaping or use for
which no clear function can be inferred. One
(0-1679), a piece of vesicular basalt found
on the surface of Pinyon House South, may
be part of a stone bowl the overall size and
shape of which cannot be ascertained from
this one fragment although the wall thickness
would have been close to 2.0 cm.
The second enigmatic object is a tabular

rectangle of siltstone measuring 7.3 cm in
length, 5.7 cm in width, and 1.2 cm in thick-
ness. The piece is naturally curved to form a
shallow dish. The bottom, or convex face,
shows moderate abrasion; the top, or concave
side, bears faint scratches. It is possible that
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this object was used as a pot or basket rest,
but this is largely speculation.

WORKED BONE

BONE BEADS (7 specimens; unidentified ro-
dent or bird bone): Seven worked pieces of
rodent or bird bone were identified as beads
(table 3.15; fig. 3.1 le-g). None is complete.
Six ofthe seven are longitudinal sections, two
ofwhich retain portions ofboth worked ends.
One of these (0-1607) is 1.3 cm long, the
other (0- 1599) is 1.1 cm long. Three of the
other four longitudinal pieces (0-223,
0- 1593, 0- 1762) retain only one worked end
and the fourth (0-1765) is a polished mid-
section lacking both worked ends. The re-
maining specimen (0-1547) appears to be a
discard trimmed off the end of a longer sec-
tion that was being made into a bead.

In all cases where a worked end is suffi-
ciently intact to determine method of man-
ufacture, it is evident that the bead was cut
to length from a longer section by means of
a series oftransversely sawn grooves, snapped
at the weak point made by these grooves, and
then ground and polished at each end.
OTHER WORKED BoNE: In comparison to

those of stone, artifacts ofbone are extremely
scarce in all the collections considered in this
volume. At Pinyon House, other than beads
only 12 specimens were found (table 3.15)
and even among these few there are cases in
which the evidence of modification is ten-
uous.

Two fragments (0-222 and 0-282) of
worked ungulate bone exhibit a distinctive
grinding and polish that identifies them as

awls. Neither is sufficiently complete to per-
mit inferences as to the size ofthe tools from
which they derive.
A small sliver of rodent bone (0-193),

chipped at the narrower end and polished
from there back to about its midpoint, was
identified as a perforator or eyeless needle
used in fine hidework. It is 2.8 cm long, 0.3
cm wide, and 0.2 cm thick (fig. 3.1 Id).
Two right lagomorph mandibles each re-

taining one incisor, one from a jackrabbit
(Lepus sp.; 0- 1759) and one from a cottontail
(Sylvilagus sp.; 0-281), were identified as
possible tools, though neither shows obvious
evidence of use; the cottontail jaw, however,

which is charred and polished, is broken be-
hind the first molar and the right incisor is
snapped at the point where it enters its socket.
The jackrabbit jaw is complete and un-
charred and shows cut marks on the exterior
ascending ramus where muscle tissue and
sinew were severed to remove it.
There is ample archaeological evidence that

unmodified rodent jaws were employed by
North American aboriginal groups in a va-
riety of capacities including hideworking
(Valliant, 1931: 313; cf. Flannery and Win-
ter, 1976: 34) and stoneworking (Haury, 1950:
382-383); they would serve equally well as
fine chisels in woodworking. This, and the
observation that these two specimens are
substantially more complete than might be
expected given the general character offaunal
remains from the site, make it reasonable to
assume that they are tools.
The balance of the worked bone collection

consists of small fragments that exhibit stria-
tions or polish suggesting intentional modi-
fication or use but are insufficiently complete
to permit reliable inferences as to the tools
from which they derive. Two of these are
rodent bones, one of which is the left radius
of a jackrabbit (Lepus sp.). The other five
pieces are ungulate bone.

BEADS OF SHELL AND STONE

SHELL BEADS (10 specimens; 7 Olivella, 3
Tivella): As do all ofthe specimens from Two
Eagles and Crater Middens, the ten shell beads
found at Pinyon House can be placed into
well-recognized types previously defined for
use in central and southern California. Many
ofthese pieces were, no doubt, imported from
the south or west and carry roughly the same
chronological implications in Owens Valley
as where they were made. On the other hand,
there is unequivocal evidence of bead pro-
duction at Crater Middens and it is entirely
possible that some local beads resemble rec-
ognized shell bead types without carrying the
same temporal implications as they do. For
the moment it seems reasonable to assign
dates to shell bead types in accord with
chronologies established elsewhere, recogniz-
ing that these dates are tentative.

Represented in collections obtained from
the three sites considered in this volume were
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TABLE 3.16
Distribution of Shell and Steatite Beads at Pinyon House

Pinyon House
Structures South

Surface 1 2 3 4 5 10 14 Surface St. I Total

Shell
Olivella
Ala 1
DI 1 I
Hlb 1 3 4
H3 1 1

Tivella
Thin Disk 2 2
Cylinder 1 1

Steatite Disk 2 2

11 Olivella bead types, two Tivella bead types,
two Haliotis bead types, and one limpet bead
type. The Olivella types found at Pinyon
House (table 3.16) were Small Spire-lopped
(Class Al a), Split Punched (Class Dl), Semi-
ground Disk (Class Hlb), and Chipped Disk
(Class H3). Both Tivella bead types (Thin Disk
and Cylinder) are present at Pinyon House.
Save for the Split Punched Olivella and Tiv-
ella Cylinder, which are most likely Baker
phase markers, these shell bead types are ten-
tatively dated to the Klondike phase.

STEATITE DISK BEADS (2 specimens): Two
Steatite disk beads were recovered (table
3.15). The dating of Steatite beads in Owens
Valley is less secure than that for those of
shell. Because most were probably made after
A.D. 600, and the majority after A.D. 1300,
the type is provisionally regarded as a Klon-
dike phase marker (cf. Basgall et al., 1986).

MINERALS

QUARTZ CRYSTALS (3 specimens): Three
small, unmodified quartz crystals were found
(table 3.17). The largest, which is 1.9 cm long
and 1.1 cm wide, and the smallest, which is
1.0 cm long and 0.6 cm wide, retain their
terminations and are clear. The remaining
piece, which is 1.0 cm long and 1.1 cm wide,
lacks the termination and is cloudy rather
than clear. It was found on the surface of
Pinyon House South.
As no natural source for these crystals is

evident in the immediate vicinity of Pinyon

House, they were presumably imported by
the inhabitants of the site as ornaments or,
what seems more likely, as talismans ofsome
sort. It is curious that none of the three is
modified, which is in marked contrast to the
quartz crystals recovered at Two Eagles,
nearly all of which exhibit chipped termi-
nations or ground edges. It is perhaps rele-
vant in this regard, that in comparison to the
sample from Pinyon House, quartz crystals
are much more common at Two Eagles,
where, on the basis of crystal matrix frag-
ments, it would appear they were actively
being retrieved from nearby natural outcrops
and subsequently trimmed ofextraneous ma-
terial at that site. The small number of crys-
tals represented and the absence of crystal
matrix debris at Pinyon House, on the other
hand, would indicate that either no crystal
source was near at hand or that the inhab-
itants of the site for some reason-perhaps
preoccupation with other activities-chose
not to exploit such a potential source.
RED OCHER (1 specimen): A small bit of

red ocher was found. This piece is severely
weathered and it cannot be ascertained
whether it had actually been used as a source
of pigment. That it was brought to the site
for this kind ofuse ultimately, however, seems
certain.
OTHER MINERALS: Among the other un-

modified minerals found (table 3.17), all ex-
otic or rare to the vicinity of Pinyon House,
were three pieces of a fine, powdery mineral
resembling chalk. Steward (1933: 277) indi-
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TABLE 3.17
Distribution of Minerals at Pinyon House

Pinyon House
Structures South

Surface 1 2 3 4 5 10 14 Surface St. 1 Total

Quartz crystals 1 1 1 3
Red ocher 1 I
Chalk 3 3
Specular hematite 1 1
Black vesicular basalt 2 5 7
Fossil coral/crinoid (?) 2 2

cates the Owens Valley Paiute obtained chalk ingstones or to be traded for this purpose to
for use as pigment from a source at the east- other groups lacking access to this material.
em margin of the Poverty Hills near what is Lastly, two cylindrical fragments of what
today Tinemaha dam, or about 11 km south- would appear to be fossil corals or crinoids,
east of the site of Crater Middens. It is pos- both of which occur in fossiliferous deposits
sible that this is the source ofthe chalky min- of the Inyo Mountains, were recovered.
eral found at Pinyon House and similar pieces
ofchalk found at Two Eagles and Crater Mid- ARTIFACTS OF WOOD
dens.
Also on the list of unmodified minerals PINYON HooKs: Pinyon hooks are simple

recovered at Pinyon House was a small, shiny, or composite staffs fitted with distal hooks
platy fragment of specular hematite ofwhich that permitted individuals engaged in pinyon
several fragments and one complete artifact collection to shake or bring within reach cone-
were also found at Two Eagles (see below). laden pinyon limbs otherwise beyond their
Seven fragments of black vesicular basalt grasp (cf. Steward, 1933: 241). One complete

were recovered. These probably derive from composite specimen and three individual ele-
basaltic flows in the vicinity ofCrater Moun- ments thought to be components of com-
tain or on the east side of the valley south of posite specimens were found on the surface
Crater Mountain and immediately adjacent at Pinyon House (table 3.18). In all cases the
to Tinemaha reservoir-and thus not far from material used was slim and relatively straight
the chalk source just mentioned. It is likely limbs ofwhat appears to be water birch (Bet-
they were brought to the site as parts of larger ula occidentalis). Each had been trimmed to
blocks that were worked into manos or mill- remove projecting twigs and cropped at its

TABLE 3.18
Distribution of Artifacts of Wood at Pinyon House

Pinyon House
Structures South

Surface 1 2 3 4 5 10 14 Surface St. 1 Total

Pinyon hooks
Complete 1 1
Proximal element 1 1
Distal elements 2 2

Cone paddle 1 1
Miscellaneous
Chips 1 1 2
Basketry element (?) 1
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tip (at least this is true where enough of the
latter remained to determine whether it had
been modified in this manner).
The one complete specimen and the largest

of the three components were found resting
together, the complete specimen in the crotch,
the component at the base, of a large pinyon
tree. The complete composite piece was made
by lashing two limbs to make a pole that is
3.0 m long. The proximal element of this
specimen (0-1270/NCA) is the stouter ofthe
two, measuring 2.40 m in length, 3.0 cm in
diameter at the butt, which forms the prox-
imal end ofthe complete implement, and 0.9
cm at the tip, which overlaps the distal ele-
ment. The distal element (0-1270) is 1.60
cm long, 0.8 cm in diameter at the tip, and
2.2 cm in diameter at the butt, which forms
the distal end ofthe complete implement, this
shorter piece being mounted butt-forward so
that the weaker tips of both limbs could be
lashed together (fig. 3.12). The lashing is in
two places, the more distal of the two placed
toward the tip of the stouter piece and made
of wire, the more proximal toward the tip of
the lighter piece and made of leather thong
(0-77). The thong remained loosely in place
when the site was found in 1972, but had by
1977 fallen away leaving a series of spiraling
stains on the lighter element marking its for-
mer placement. When still in place, this thong
was at least one meter long and exhibited a

slot cut into one end, perhaps to secure the
other end and fix the lashing in place. Only
a small segment of the thong could be found
in 1978; it is 0.7 cm in maximum width and
0.2 cm in maximum thickness. The wire used
in the upper lashing is 0.2 cm in diameter
and binds an area about 10.5 cm long.

Whittled at one side of the extreme distal
end ofthe implement (at the butt ofthe distal
element) is a small notch to seat a lashing
which held a shorter section oflimb mounted
as a barb, thus forming the distal hook. This
barb (0-76) was found not far from the base
of the tree in which the composite specimen
rested. It is 15.0 cm long, 3.3 cm in diameter,
has been shaved to a blunt point, and exhibits
on one side a whittled notch matching the
notch cut into the distal end of its longer
mate. Matching frayed ends on this barb and
the longer element to which it had once been
joined makes it clear that the hook was fash-

ioned by turning a section of the distal ele-
ment back on itself at a point weakened by
pounding. The notches were then cut on the
outside of the angle thus formed and in these
notches was seated a lashing to prevent the
hook from straightening under pressure.
The simple pole (0-1270/NCB) found at

the base of the tree in which the complete
composite specimen was found is 2.40m long,
3.3 cm in diameter at the butt, and 1.6 cm
in diameter at the tip, which appears to be
broken. That this piece is unmodified other
than by the trimming of projecting twigs sug-
gests it was the proximal element of a com-
posite pinyon hook similar to the complete
one found nearby. Alternatively, it may have
been used by itself to beat, rather than shake,
ripe cones from high limbs.
Two smaller trimmed limbs, one complete,

the other fragmentary, found in association
with Structure 7 are of a size that suggests
they were distal elements of composite pi-
nyon hooks. The intact specimen (0-1258)
is 1.41 m long, 0.9 cm in diameter at the tip,
and 2.2 cm in diameter at the butt, which is
modified by a shallow cut or ground con-
striction evidently placed there to seat a lash-
ing used to mount a barb or hook. Unlike the
complete composite specimen, however, the
butt end adjacent to this constriction does
not appear to have been pounded and it is
likely that in this instance the barb was made
from a separate piece of wood. There is no
trace of lashings that might have been used
to bind this piece to a larger proximal element
and it is possible that this implement was
used without being so mounted. The other
limb (0-1279) is presently 1.13 m long but
is broken at the butt, where it measures 1.2
cm in diameter, the tip being 0.9 cm in di-
ameter. Other than the trimming of the pro-
jecting twigs, the piece is unmodified and
shows no evidence of lashing. Presumably
this specimen was part of the distal compo-
nent of a composite pinyon hook, but there
is the possibility that it is the tip section of
a much larger proximal component or that it
is part ofa simple (i.e., noncomposite) pinyon
hook.
CoNE PADDLE: A slab ofpinyon wood, pried

or chopped from the exterior of a downed
tree or standing snag and rudely shaped by
whittling or chopping, is tentatively identi-
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Fig. 3.12. Distal element (a. 0-1270) and barb (b. 0-76) ofcomposite pinyon hook found at Pinyon
House. As described in text, a complementary proximal element (0-1 270/NCA; not shown) was attached
to distal element by an upper lashing ofwire, which remains attached to this distal element, and a lower
lashing of thong (0-77; not shown), which had recently fallen away.

fied as a paddle used to thresh pinecones to
aid in the removal of enclosed nuts or to
scrape cones from roasting fires (fig. 3.13).
Found in association with Structure 7 (table
3.18), this paddle (0-1257) is 44.0 cm long,
11.0 cm in maximum width, 3.3 cm in thick-
ness, and sublenticular in plan, with one end
narrowed by whittling to form a handle 3.6
cm wide. The ventral face appears to have
been hollowed slightly by trimming with an
axe; the dorsal face is the barkless concave
trunk exterior, channeled by bark-beetle gal-
leries but otherwise unmodified. The distal
end of the paddle is both charred and worn,
which is consistent with the notion that this
tool was used to remove cones from roasting
fires. There is, however, nothing to preclude
its use as a threshing paddle, for which it is
well suited in shape and size, or even as a
shovel. There is no ethnographic mention of
any similar implement.
MISCELLANEOUS ARTIFACTS OFWOOD: Two

chips of axe-cut wood were found, one
(0-125) in Structure 14, the other (0-164) in
the upper part ofthe buried deposit in Struc-
ture 1 (table 3.18). In both contexts the his-
toric date implied by these objects is consis-

tent with that implied by other sources of
evidence (cf. table 3.19).
A single strip ofwhat appears to be a willow

basketry element was found in Structure 14.
It is 0.4 cm wide, 0.1 cm thick, and its frag-
mentary length is 2.7 cm.

HISTORIC ARTIFACTS

An extensive assemblage of historic arti-
facts was recovered by surface collection and
excavation at Pinyon House (table 3.19). It
is believed that all of this material derives
from historic aboriginal occupation ofthe site
and not from visitations by Euro-Americans.

METAL CoNTAINERs
ENAMELWARE: Two examples of mottled

gray enamelware were found on the surface
of the site in association with Structure 9.
One of these (0-1529) is a handled pot with
rounded sides. It is 10.2 cm tall, 18.0 cm in
diameter at the top, 17.0 cm in diameter at
the base, and 19.4 cm in maximum diameter,
which is midway between the top and base.
The handle is perforated and measures 18.5
cm long and 2.6 cm in width. The enamel
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Fig. 3.13. Cone paddle (0-1257) from Pinyon
House.

coating is missing in several places, allowing
the unprotected metal beneath it to rust en-
tirely through. Four of these rusted holes had
been patched by inserting a narrow piece of
lead through the opening and then pounding
this patch on either side to close the opening

and secure the lead. These mends indicate
that this vessel had become dilapidated be-
fore being cached or discarded at the site.
Possibly it had been obtained from a refuse
dump in this condition or had simply grown
worn with sustained use.
The other piece of gray enamelware is a

flanged pan (0-1530) that stands 7.8 cm tall
and is 24.3 cm in diameter across the flanges,
17.0 cm in diameter at the base, and is 21.5
cm in diameter across the opening inside the
flanges. As in the case of the matching pot,
this piece has rusted through in several places;
there is, however, no evidence ofany attempt
at patching.
TINWARE: Five pieces of tinware were re-

covered from the surface of Pinyon House: a
pail with matching lid and a plate found in
association with Structure 9 and a wash basin
or pan and a kettle or pot lid found about 15
m southwest of Structure 9.
The pail (0-1531) is a 19.0 cm tall, 19.6

cm in diameter at the top, and 17.8 cm in
diameter at the base. The bottom and side
seams are locked and the top edge has been
finished by rolling it inside on itself. The
matching lid (0-1532) exhibits a simple
stamped flange and is 20.9 cm in diameter
and 1.5 cm tall. Its locked seams date this
specimen sometime after 1895, when cans
produced by this method were first made; by
1922 locked seam cans had entirely replaced
those made with the simpler lapped seams
(Busch, 1981).
The tin plate (0-1533) is stamped with a

flange at the rim, the edge of which is rolled
to the outside on itself. It measures 26.4 cm
across the flanges, 20.1 cm across the bottom,
24.0 cm across the opening inside the flanges,
and stands 2.5 cm tall. There appear to be
traces of paint on the exterior.
The wash pan (0-1536) is a simple stamped

affair with a top flange the edge ofwhich has
been finished by rolling it outside on itself.
It measures 31.8 cm across the flanges, 25.0
cm at the base, and 30.0 across the opening
inside the flanges.
The kettle or pot lid (0-1537) is 18.5 cm

in diameter, about 1.0 cm tall. A small per-
foration at its center has been reinforced by
soldering a thin disk of stamped metal to its
top. Extending through this is a l/8 in. (0.3
cm) round-head bolt secured by a square
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TABLE 3.19
Distribution of Historic Artifacts at Pinyon House

Pinyon House
Structures South

Surface 1 2 3 4 5 10 14 Surface St. 1 Total

Metal containers
Enamel ware
Pot
Pan

Tin ware
Pail
Pail lid
Plate
Wash basin
Kettle lid

Tin cans
Hole-in-top
Sanitary
Can lids

Glass bottles (fragments)
Free-blown bottle
Western Meat Company bottle
Rectangular bottle
Miscellaneous fragments

Window glass

Clothing
Levi-Strauss
Brass nvets
Inscribed buttons
Uninscribed buttons
Buckle

Glass buttons
Awl
Cloth fragments
Leather
Thong
Shoe leather

Looped wire

5
3

15
19
13
3

5
3

16
19
13
7
3

4
3

9
6
2
1

9
6
2
1
2

1 1
3

1 1

3

2 2

washer; the bolt presumably served to attach
a wooden knob, which either burned or rotted
away.
TIN CANS: Six tin cans and three can lids,

two of them matching cans in the collection,
were found on the surface ofthe site. Ofthese,
one of the cans (0-1534) was found in as-
sociation with Structure 9, three cans (0- 1538,
0- 1539, 0-1540) and a can lid (0- 1535) were
found about 15 m southwest of Structure 9,
and the balance was found within the area
gridded in quadrats for surface collection:
(0-1523A, 0-1227, 0-1228, 0-1215). With
one exception (0-1538) the cans are made

with locked side seams, dating them after
1895.

All of the specimens not fitted with lids,
i.e., that had to be cut to remove the contents,
have been crimped flat along the cut edges,
presumably so that they could be subsequent-
ly used as containers without danger of caus-
ing cuts. As no corresponding cut can tops
were found at the site, it is possible that all
these cans, and in turn, those fitted with lids
as well, were already devoid of their original
contents when brought to the site, being car-
ried there to serve as watertight, fireproof
containers for cooking and storing water.
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The one rectangular can in the collection
(0-1523A) is 15.6 cm tall, 12.9 cm wide, and
8.5 cm thick. The side seams are locked but
both the top and bottom seams are merely
lapped and soldered, a method that seems

better suited to containers with square cor-
ners. The ragged edges ofthe opened top have
been flattened to permit use as a container.
The largest ofthe cylindrical cans (0- 1540),

now badly crushed, was about 22.8 cm tall
and 13.5 cm in diameter. The bottom and
side seams are locked, and the top seam ex-
hibits a reinforcing band on the inside, locked
to the wall. This construction suggests the use
ofa fitted lid, but none ofthe proper size was
found at the site.
Another relatively large cylindrical can

(0-1539) exhibits locked top, side and bot-
tom seams and a cut top, the edges of which
have been crimped to permit use as a con-
tainer. It is 16.7 cm tall and 12.7 cm in di-
ameter.
The only hole-in-top can found at the site

(0-1538) is 8.0 cm tall, and 10.3 cm in di-
ameter and was made with the lapped top,
bottom, and side seams and lead-soldered
pin-hole disk that distinguish cans ofthis type.
In combination, these features suggest man-
ufacture prior to 1922, when the locked-seam
sanitary can entirely replaced cans ofthe hole-
in-top type, with the exception of condensed
milk cans, which continue to the present to
be made with lapped seams and soldered vent
hole (Busch, 1981). The specimen found at
Pinyon House has been made serviceable as
a container by entirely removing the bottom
section, exposing the straight base of the can
wall, which required no crimping to ready it
for use.
The two remaining cans, both with locked

bottom and side seams, were fitted with sim-
ple stamped flange lids, both clearly marked
as "Schilling" products. The larger ofthe two
cans (0-1534) is 9.1 cm tall and about 12.6
cm in diameter. The matching lid (0-1535)
is 12.8 cm in diameter, 1.0 cm tall, and is
inscribed, "Coffee Schillings Best," in three
lines. The other lidded can (0-1227) is 13.3
cm tall and 8.3 cm in diameter; its lid
(0-1228) is 8.3 cm in diameter, 2.0 cm tall,
and is inscribed, "Schilling's Best 16 oz.," in
three lines. The general shape of this speci-
men is reminiscent of those used today to

contain baking powder, but it is entirely pos-
sible that its contents were ofsome other kind,
a spice, for example.
The remaining tin can component is an

uninscribed lid with a stamped flange
(0-1215). It is 7.7 cm in diameter and 0.3
cm tall. Unevenness in the height ofthe flange
raises the possibility that this is not a lid at
all but rather the bottom of a lap-seamed
hole-in-top can that had been removed to
permit use ofthe rest ofthe can as a container.

GLAss

GLASS BorrLEs: The remains of at least
three glass bottles, two of them partially re-
constructable, were found. All three are so
minutely fragmented that they must have
been broken intentionally, perhaps to obtain
pieces that could be worked into tools. Very
few examples of glass debitage and ony one
or two finished tools or identifiably use-worn
fragments of glass were recovered, however,
which tends to militate against this interpre-
tation. On the other hand, large portions of
all three bottles are missing and these may
have been carried elsewhere and worked into
tools.
One of the reconstructed bottles is repre-

sented by 16 dark olive-green fragments
(0-72, 0-73, 0-131, 0-145, 0-201, 0-1491,
0- 1513) not all ofwhich fit but which never-
theless clearly belong to the same parent bot-
tle. This specimen appears to have been free-
blown without the aid of a mold: no seams
are in evidence, the lip and base are uneven,
and the body and neck are asymmetrical rath-
er than round. There is a deep "kick-up" in
the base, the center of which is missing, and
a bead of glass has been laid on just below
the lip, which is sheared. Both interior and
exterior surfaces are marred by bubbles and
dimples The wall thickness varies from 0.5
to 0.2 cm. Judging from the fragments that
could be fitted together, the complete bottle
was round in plan, straight-sided, with
rounded shoulders that recurved and tapered
to form the neck. The overall shape is similar
to that of modern wine bottles. The absence
of fragments from the upper sides and shoul-
ders precludes accurate measurement of
height, but it was minimally 20.6 cm tall and
probably about 27.0 to 30.0 cm in this di-
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mension. The body varies from 7.8 to 8.0 cm
in diameter at the base; the neck is 2.8 cm in
diameter at a point 2.5 cm below the lip,
which is incomplete and could not be accu-
rately measured.

In combination, the manufacturing tech-
niques employed to make this bottle date it
somewhere between 1840 and 1870 (New-
man, 1970). This date is consistent with the
earliest permanent settlement of Owens Val-
ley by Euro-Americans at about 1861, which
would have made glass bottles and other glass
and metal items generally accessible to native
groups for the first time. Unfortunately, bot-
tles and other historic materials ofthis period
can still be found in trash dumps in this part
ofeastern California. Accordingly, aside from
its use as an indicator of maximum age, this
bottle cannot be assumed to date the historic
aboriginal assemblage of which it is a part,
since there is the possibility it was scavenged
from such a dump long after it had been dis-
carded originally. Granting this, the concen-
tration of fragments belonging to this bottle
in association with Structure 1 is at least con-
sistent with other evidence (e.g., items of
metal) that suggests reuse of this feature as a
pinyon roasting hearth in historic times. Only
one of these fragments was recovered from
the buried deposit ofthis feature, but ten oth-
ers were found on its surface and the other
five in adjacent surface quadrats.
The other reconstructable bottle is more

complete than the first and consists of 19
aqua-tinted fragments found in one surface
quadrat, all ofwhich fit together (0-69). This
bottle stands 28.6 cm tall and has a body that
is square in plan, measuring 7.5 cm in width
and about 16.0 cm from the base to the shoul-
der. There are mold seams around the base,
along two opposing corners ofthe body, both
sides of the neck below the lip, around the
base of the lip bulge, and around the inside
of the lip. These characteristics mark it as a
machine-made bottle produced sometime af-
ter 1903 (Toulouse, 1969). Markings on the
sides of the bottle provide evidence that is
consistent with this estimate. The side bears
the word "Primrose" in script, and below this
the printed word, "REGISTERED" in a ban-
ner, to the right of which is the word,
"BRAND," and below this the words,
"WESTERN MEAT COMPANY." Another

side bears the trademark, "I.P.G.CO." The
trademark identifies the bottle as a product
of the Illinois Pacific Glass Corporation, a
San Francisco glasswork in business between
1902 and 1930 (Toulouse, 1972: 269), which
is, thus, the date for the bottle. As with the
previous specimen, however, other than as
an indication of maximum age, no firm link
can be established between the date of the
bottle and the date of the aboriginal occu-
pation that resulted in its deposition at the
site. It is unlikely, however, that Pinyon
House sustained much aboriginal occupation
after 1930, native lifeways being well in eclipse
by that time and there being at the site none
of the characteristic items one might expect
from such an occupation, rubber and plastics,
for example.
The remaining glass bottle is represented

by 13 aqua-tinted fragments found on the
surface of the site (0-1368, 0-70, 0-1379)
and one (0- 1810) for which the provenience
has been lost. These fragments vary in thick-
ness from 0.2 to 0.5 cm. Only two could be
fitted together, so no detailed reconstruction
ofthe shape and size ofthe bottle is possible.
It would appear from the few pieces found,
however, that the bottle was straight-sided
and rectangular in plan with castellated cor-
ners, each with five faces. This produced a
recessed panel in each ofthe four sides. There
is lettering on at least one of the two wider
panels, i.e., one of the two broader sides. The
shape of this bottle, the lettering, and seams
observed on a few fragments indicate man-
ufacture in a mold. With so few data avail-
able, nothing else can be said about this spec-
imen.
Aside from those that could be conclu-

sively identified as belonging to one of the
above bottles, seven aqua-tinted bottle frag-
ments were found that might belong to either
of the two similarly colored bottles or to one
or more altogether different bottles. Three of
these (0-87) were found in a discard pile left
by a relic seeker in front of Structure 14; the
other four were recovered in Structure 3,
where they had almost certainly been dis-
carded as trash sometime after that dwelling
had been abandoned.
WINDow GLASS: In addition to the above,

three fragments ofwindow glass (0- 170), 0.3
cm thick, were found in the buried deposit

1989 87



88 ANTHROPOLOGICAL PAPERS AMERICAN MUSEUM OF NATURAL HISTORY

of Structure 1. Although no precise date can
be offered for these three fragments their
presence is consistent with other evidence that
indicates historic use of this structure as a

pinyon roasting hearth.

LEvI-STRAUSS CLOTHiNG FINDINGS

Among the more remarkable historic ar-

tifacts recovered at Pinyon House were sev-
eral metal fastenings that are evidently all
that remains of one pair of denim overalls
made by Levi-Strauss and Company. These
include nine brass rivets (0-153, 0-168), each
about 1.0 cm in diameter and circularly in-
scribed "-LS & CO-SF" (Levi-Strauss and
Company, San Francisco). This appears in
raised lettering on the piece bearing the pillar
and in stamped lettering on the piece through
which the pillar was inserted. Also plainly
marked as products of Levi-Strauss and
Company are six metal buttons (0-147,
0-158, 0-166) and a small metal buckle
(0-169). The buttons are 1.7 cm in diameter
and circularly inscribed, "Levi-Strauss & CO
* S.F. CAL*." Seated in a short, hollow col-
umn extending from the back of each button
is a small rivet, which served to attach the
button. Also found were two smaller, unin-
scribed metal buttons (0-159, 0-167). These
are identical in shape and construction to the
six larger ones and can safely be assumed to
derive from the same garment (see below).
Each of these is 1.4 cm in diameter. The
buckle is a hollow rectangle within which
running lengthwise just to one side of the
midline is a movable pillar with two small
prongs. The pillar is inscribed, "*L.S. &
CO.*."

It seems reasonably certain that these find-
ings all derive from the same garment, not
only because the number of rivets and but-
tons is approximately correct for one set of
button-fly bib overalls, but because they were
all found in and around a pinecone roasting
hearth that intrudes into the main deposit of
Structure 1 (table 3.19). As pinyon procure-
ment requires the collector to come in con-
stant contact with pitch, it is not inconceiv-
able that this pair of overalls had become
excessively soiled and were for this reason
simply discarded at the close of the harvest;
alternatively, they may have just worn out.

The establishment ofLevi-Strauss and Com-
pany in 1873 provides a maximum age for
this garment and, in turn, the intrusive roast-
ing feature in Structure 1.

GLASS BuTToNs

Two white glass buttons were found at Pi-
nyon House. One (0-211) is 1.1 cm in di-
ameter, 0.3 cm thick, round in plan, and ex-
hibits four holes arranged in a square pattern.
The other (0-328) is the front of a button
that had evidently been meant to be attached
by means ofa metal loop. The loop, however,
is missing and apparently melted away during
a fire that destroyed Structure 4, where it was
found. The remaining glass portion is round
in plan and planoconvex in cross-section, the
flat face serving as the back of the button. It
is 1.0 cm in diameter and 0.6 cm thick.

MISCELLANEOUS HISTORIC
ARTIFACTS

A piece of thick wire or nail sharpened at
one end to make an awl (0-1713) or punch
was found in Structure 1 at Pinyon House
South. It is 6.0 cm long and 0.4 cm in di-
ameter. The sharpened end of this specimen
is finely tapered and would serve well either
in hide-work or in the manufacture of coiled
basketry. It was the only historic artifact of
any kind recovered from this isolated outlier
of the Pinyon House site.
Three pieces of machine-made cloth were

found during the excavation of Structure 14.
Two finely woven black pieces (0-1 26A) are
quite narrow and folded in a manner that
suggests they are the edges of garments or
strips of reinforcing material sewn onto such
edges. The remaining piece (0-126B) is a
small fragment of fine white cloth that sug-
gests no particular finished item.
Three pieces ofleather were recovered from

the surface of the site. One of these is the
leather thong (0-77) already described in
connection with the pinyon hook to which it
had once been attached. The other two (0-75)
appear to be fragments of shoe leather.
The remaining historic artifact in the col-

lection is a piece of wire, 0.2 cm in diameter,
that has been twisted into a double loop
(0-35). This configuration suggests it had been
used to secure a barb or hook to the distal
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TABLE 3.20
Distribution of Unmodified Vertebrate Faunal Remains at Pinyon House

Pinyon House
Structures South

Surface 1 2 3 4 5 10 14 Surface St. 1 Total

Neotoma 1 2 1 1 7 12
Spermophilus 4 4
Lynx 1 1
Artiodactyla 1 2 3
Antler 5 5
Lepus 1 6 2 1 4 14
Sylvilagus 1 2 2 5
Dipodomys 1 1
Peromyscus 1 1
No. of identified
specimens 6 9 4 5 6 1 0 4 11 46

Total bones 11 48 132 100 36 3 30 12 1 51 424

end ofa pinyon hook similar to the complete
composite specimen found at the site.

UNMODIFIED VERTEBRATE
FAUNAL REMAINS

A total of 424 pieces of unmodified bone
was recovered at Pinyon House (table 3.20).
Among these were 38 identifiable specimens
representing seven different genera and the
order Artiodactyla. This sample is far too
small to reveal significant patterns regarding
either seasonality ofsite occupation or native
exploitative practices. About all that can be
said is that jackrabbits seem to be more com-
mon than one might expect given the com-

position of the fauna frequenting the site vi-
cinity today. It is unclear, however, whether
this is an artifact of differential preservation,
a function of late prehistoric and historic
changes in local faunal populations, an ac-
curate reflection of aboriginal hunting pat-
terns, or some combination of these three
possibilities.

PLANT MACROFOSSILS
The collection of plant macrofossils from

Pinyon House consists substantially ofitems
recovered during excavation (table 3.21). A
much smaller quantity of material was iden-
tified in flotation samples extracted from
hearths or features ofother kinds (table 3.22)
and treated by water separation in the same

manner as the samples from Crater Middens
(see chap. 9 for a full description). Except for
two small lots of seeds sent to the California
State Seed Laboratory, all identifications were

TABLE 3.21
Plant Macrofossils Recovered During

Excavation at Pinyon House

Pinus

Cone
No. Structure Nuts Nut hulls scales

0-157 1 1 +
0-181 1 +
0-182a 1
0-195 1 1 +
0-209 1 1 +
0-1589 2 1 + +
0-1625 2 1 + + +
0-1647 2 2 + +
0-1665 2 1 + + +
0-1675 2 7+ + +
0-253 3 +
0-285 3 +
0-309 3 + +
0-354 5 +
0-381 10 4 +
0-1715 PHS 1 1 +
0-1722 PHS 1 + +
0-1726 PHS I +
0-1732 PHS 1 +

a This specimen was an unidentified spherical fruit/
berry.
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TABLE 3.22
Plant Macrofossils Recovered by Flotation from

Features at Pinyon House

No. Structure Feature Contents

F-8 1 hearth Pinus cone scales and
nut hulls

F-9 2 roasting pit Pinus cone scales and
nut hulls

F-10 2 hearth Atriplex sp.
(cf. lentiformis)

F-5 3 hearth Eriogonum sp.
F- 1 1 4 hearth Pinus nut and nut hulls
F-6 10 hearth Pinus nut, nut frag-

ments, cone scales,
and nut hulls; Phace-
lia sp.

F-7 14 hearth Pinus nut hulls
F-12 PHS 1 hearth Pinus nut hulls

by Kimball T. Harper and Patrick Collins,
Department of Botany and Range Sciences,
Brigham Young University, who also iden-
tified the materials from Two Eagles and Cra-
ter Middens.

Unlike those from Crater Middens, the
plant remains from Pinyon House are not
particularly difficult to interpret because the
number of taxa is limited and the contexts
from which they were recovered more or less
securely establishes their association with ab-
original occupancy and suggests a clear in-
terpretation for that association.
Pinus monophylla: The nuts, nut hulls, and

cone scales ofPinus dominate the collection.
The size and shape ofthe complete and nearly
complete nut specimens suggest that all of
this material can probably be assigned to Pi-
nus monophylla, the singleleaf pinyon pine.
This, of course, is hardly surprising. The site
is located within the modem Pinyon Wood-
land and was so recently occupied as to pre-
clude the presence of pines of other species
in any quantity nearby during the period of
occupation. It bears mentioning that one
complete nut hull (0-253) is large enough
(2.0 cm in length) to be either Pinus quad-
rifolia, Parry pinyon, which grows in extreme
southern and Baja California, or Pinus sa-
biniana, digger pine, the nearest occurrence
ofwhich is on the western slopes ofthe Sierra
Nevada. Recognizing that it may belong to
either one ofthese nonlocal pines, having been

0 1 2cm. 4

Fig. 3.14. Charred pinyon cone fragment
(0-1675) from Structure 2, containing several ripe
nuts.

obtained directly or by trade, this specimen
seems better interpreted as an unusually large
example of Pinus monophylla.
Whatever else they tell us, these remains

make it abundantly clear that Pinyon House
was occupied during the fall, between August
and November, when the nuts of the pinyon
are mature. Some of the nuts and other plant
parts might easily have been charred and de-
posited as the result of activities in other sea-
sons, however. To be sure, in years of excep-
tionally large crops, whole, mature nuts can
occasionally be found on the ground well into
spring. It is possible, therefore, that one or
two of our archaeological specimens were
scavenged from such leftovers during the
winter or very early spring before they had a
chance to sprout. Even this seems a bit far-
fetched, however, and the suggestion that the
entire collection represents activity of this
kind is ludicrous. A roasting feature in Struc-
ture 2 yielded a tightly closed cone fragment
(fig. 3.14) containing fully mature nuts that
cannot represent any season but fall, which
should erase any lingering doubt in the mat-
ter.
The activity these pinyon macrofossils re-

flect is in no more doubt that their seasonal
interpretation. Three structures (Structures 1,
2, and 10) contain the remains of what have
been termed here pinecone roasting features.
These would be difficult to interpret as rep-
resenting anything other than the processing
of green pinyon cones to extract the nuts (cf.
Dutcher, 1893). Some of the nuts found in
hearths may well represent the remains of
cones used as fuel, especially since cone parts
were often found in association. Once again,
however, to explain the entire collection in
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this manner would be silly in view of the
more reasonable explanation that at least
some fraction of them is residue from the
processing and preparation of nuts, or cones
containing nuts, for consumption, especially
when there are other features that clearly re-
flect the latter activity.
OTHER TAxA: Unfortunately, the interpre-

tation of the remaining plant macrofossils is
not nearly so clear as that of pinyon. In ad-
dition to one unidentified spherical fruit or
berry, these include in varying quantities seeds
of Phacelia sp., Eriogonum sp., and Atriplex
sp., each occurring by itself in the hearth of
just one structure.

Nothing can be learned from the uniden-
tified fruit and little more than that from the
presence of Phacelia or Eriogonum, both of
which represent genera with many members
of widely varying seasons of availability and
geographical distributions. Since the seeds of
each that were found are large and since both
taxa include species that are apparently edi-
ble and were eaten aboriginally (cf. I. Kelly,
1964: 179; Bean, 1972: 46) there is the pos-
sibility that they were lost while being parched
in preparation for use as food. This is far from
clear, however, and either could have been
used as fuel since species of both kinds can
be found at or very near Pinyon House, where
they would have been a handy source of tin-
der. Lacking any indication of which partic-

ular species are represented, nothing can be
inferred about the seasons or locations in
which they were collected.
The presence ofAtriplex seed in the hearth

of Structure 2 is another matter because as it
happens this genus contains no members
likely to be encountered in the immediate
vicinity of Pinyon House and as an import
the taxon is more likely to represent an ele-
ment of the diet than material for fuel. Even
so, no clear interpretation can be offered be-
cause the seeds were referred to Atriplex len-
tiformis, which is almost certainly incorrect
even though they most nearly matched this
taxon (see chap. 9 for the explanation of an
identical case). Because these seeds might be
any one of six species commonly found in
and around Owens Valley (A. confertifolia, A.
parryi, A. canescens, A. torreyi, A. polycarpa,
A. argenta) about all that can be concluded
is that they might have been obtained from
as nearby as the wash that runs through West-
gaard Pass, 1 km to the northwest, or from
as far away as Owens River, 10 km to the
southwest, and possibly farther than that, and
that they might have been collected as early
as May or as late as November. Perhaps the
most appealing scenario-and it is no more
than this-is that they were gathered in the
alkaline flats of Owens River just prior to or
during the trip to Pinyon House, to be eaten
as the first meal upon encampment there.
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CHAPTER 4. PINYON HOUSE: CHRONOLOGY,
SPATIAL DISTRIBUTIONS, AND
SUMMARY INTERPRETATIONS

CHRONOLOGY

Radiocarbon assays, obsidian hydration
rim measurements, and time-sensitive arti-
facts, historic and aboriginal, provide the es-
sential basis for dating the surface scatter and
features at Pinyon House. In addition to these,
the proportion of nonobsidian debitage, pri-
marily green chert, which clearly increases
with time at Crater Middens (see chap. 8),
appears to be time-sensitive. Although some
of this information has already been related,
it remains to put all the material into a syn-
thetic chronology for the entire site. It should
be added that this chronology might have
been much more precise had not a large col-
lection of charred pinyon limbs and trunk
sections sent for dendrochronological anal-
ysis proved entirely useless for dating (Arna
Mares Thompson, personal commun.).
RADIOCARBON ASSAYS: There are but two

radiocarbon assays available for the site, both
on structural beams, one (UCR- 1108) indi-
cating a date ofA.D. 340 ± 255 for Structure
2, the other a date of A.D. 1490 ± 150 for
Structure 3 (this and other chronological in-
formation pertinent to all structures are pre-
sented in table 4.1). As snags rather than sec-
tions cut from live trees were probably used
in house construction, these beams probably
predate the structures from which they were
obtained, perhaps by as much as one or two
centuries. In the absence ofany reliable meth-
od for correcting this, unless otherwise noted,
both dates are subsequently interpreted to in-
dicate the age ofconstruction for each house.
OBSIDIAN HYDRATION: A total of 20 small

flakes of Fish Springs obsidian drawn from
both features and the surface scatter were
submitted for hydration rim measurement.
The results ofthese measurements are shown
in table 4.2. Two samples showed no visible
hydration. Two others exhibited on separate
edges hydration rims so disparate in thick-
ness as to indicate two different dates of
breakage, each ofwhich is considered a valid
indicator of aboriginal activity. A total of 20
individual hydration rim measurements are

thus available for the site. Of these 8 (40%)
correspond to the Klondike phase, A.D. 1300
to historic times, 6 (30%) to the Baker phase,
A.D. 600 to 1300, 3 (15%) to the Cowhom
phase, 1200 B.C. to A.D. 600, and 3 (15%) to
the Clyde phase, 3500 to 1200 B.C.
These samples may not faithfully represent

the temporal distribution of the entire pop-
ulation ofobsidian debitage at the site as they
were not sampled randomly from that pop-
ulation. Because of this and because the de-
position of obsidian debitage cannot be as-
sumed to correlate perfectly with intensity of
occupation, the above percentages cannot be
translated literally into estimates of the rel-
ative amount ofaboriginal activity at Pinyon
House at any given time. They do, neverthe-
less, suggest that the weight of occupation
occurred after A.D. 600. Ignoring for the mo-
ment the ambiguities surrounding the asso-
ciation between materials found in structures
and the occupation of those structures, these
hydration measurements seem to place
Structure 14 and Structure 1 at Pinyon House
South (PHS Structure 1) at the close of oc-
cupation (table 4.1), which in the case of
Structure 14 is not surprising given that it is
relatively intact. They would further tend to
place Structure 1 toward the beginning ofthe
most intensive occupation, and Structures 2,
3, 4, and 10 somewhere between these ex-
tremes. To be sure, the dating indicated by
obsidian hydration for Structures 2 and 4 is
equivocal. For the former only one measure-
ment is available, for the latter three widely
varying measurements. The previously cited
radiocarbon date for Structure 2 tends to place
it at least as early as Structure 1, and evidence
cited below tends to suggest that Structure 4
is relatively recent, approaching Structures
14 and Pinyon House South Structure 1 in
age.

It is curious that all five hydration mea-
surements from the surface scatter (table 4.2)
suggest dates toward the earlier occupation
ofthe site. Unless a result offaster hydration
in surface artifacts, which may account for
some but probably not all of the difference,
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TABLE 4.1
Approximate Chronological Order Suggested for Structures Excavated at Pinyon House

Proectle Owens

ProJectile Valley BeadsBrown-
Obsidian Klon- ware Klon- Historic

Structure hydration Radiocarbon Baker dike sherds Baker dike objects Comments

1 1300 B.C.a 3 1 2 22 Historic objects asso-
A.D. 941 ciated with intrusive
A.D. 1181a roasting pit

2 A.D. 1501 A.D. 340 ± 255 2 6 3 2 Intrusive roasting pit

3 A.D. 1021 A.D. 1490 ± 150 1 8 8 5 5 Historic objects evi-
A.D. 1581 dently intrusive

10 A.D. 1021 1 1 Intrusive roasting pit
A.D. 1901

4 3061 B.C.a 1 1
A.D. 941 a
A.D. 1821

PHS 1 A.D. 1821 1 1
A.D. 1821

14 A.D. 1661 3 Standing structure
A.D. 1740

a One of two dates suggested by same sample.

this must either be an artifact of sampling or
a true reflection that the surface scatter is in
fact largely debris from earlier occupation.
Both circumstances may be at work. Cer-
tainly sampling error is a possibility because
so few measurements are involved. Further,
ifwe assume that some of the surface scatter
is refuse from periodic house cleaning and
structure reuse, then at any given time the
surface scatter should be at least slightly older
than the material one might find in struc-
tures. Apart from this, as obsidian debitage
evidently decreases with time in proportion
to chert, chalcedony, and other materials (see
below), there should be some bias toward
greater antiquity in hydration dates. Taking
all this into account, there is no compelling
reason to believe that the bulk of the surface
scatter predates the features at this site.

PROJECTILE POINTS, CERAMICS, AND SHELL
AND STONE BEADS: Time-sensitive artifacts
ofaboriginal making include Little Lake, Elko,
Rose Spring, Cottonwood, and Desert Side-
notched projectile points, Owens Valley
Brown Ware ceramics, and shell and stone
beads. Collectively these suggest occupation

between 3500 B.C. and historic times. The
ceramics indicate occupation between A.D.
1300 and historic times (see chap. 6) but hav-
ing no nonperishable functional equivalent
in earlier periods, provide no hint about rel-
ative intensity of occupation through time.
The projectile points and beads, on the other
hand, place the bulk of the occupation after
A.D. 600, the heaviest activity after A.D. 1300
(see table 3.8). This is compatible with the
obsidian hydration dates for structures but,
as just noted, not the surface scatter. At face
value, these time-markers indicate that
Structure 1 is the oldest, Structures 10 and
PHS 1 the youngest, the others falling some-
where in between (table 4.1). Given the un-
certain association between these materials
and the structures in which they were found,
it would be unwise to read more into these
data.

HISTORIC OBJECTS: The collection of glass,
cloth, and metal items ofnonaboriginal mak-
ing found at Pinyon House clearly document
its occupation in historic times, perhaps as
recently as 1930 (see chap. 6). The recovery
of such items in contexts suggesting primary
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TABLE 4.2
Obsidian Hydration Rim Measurements for Pinyon House

Specimen UCD-OHL Mean hydration
no. Lab. no. Provenience rim reading (u) Date

O-112AA 857 Structure 14 1.3 ± 0.1 A.D. 1740
O-112AB 858 Structure 14 1.4 ± 0.1 A.D. 1661
0-192AA 859 Structure 1 5.1,2.0±0.1 1300B.C.,A.D. 1181
0-192AB 860 Structure 1 2.3 ± 0.2 A.D. 941
0-318AA 861 Structure 3 2.2 ± 0.1 A.D. 1021
0-318AB 862 Structure 3 1.5 + 0.1 A.D. 1581
0-333A 863 Structure 4 7.3, 2.3 3061 B.c., A.D. 941
0-326A 866 Structure 4 1.2 ± 0.1 A.D. 1821
0-1673CA 871 Structure 2 NVHa
0-1673CB 872 Structure 2 1.6 ± 0.2 A.D. 1501
0-375AA 864 Structure 10 1.1 ± 0.1 A.D. 1901
0-375AB 865 Structure 10 2.2 ± 0.1 A.D. 1021
0-1186CA 867 QuadratNE 1 3.0 ± 0.1 A.D. 380
0-1 186CB 868 Quadrat NE 1 2.6 ± 0.2 A.D. 700
0-1205CA 869 Quadrat NE 2 3.3 ± 0.2 A.D. 140
0-1205CB 870 Quadrat NE 2 3.5 ± 0.1 20 B.C.
0-1707CA 873 Pinyon House South: 6.3 ± 0.4 2261 B.C.

surface
0-1707CB 874 Pinyon House South: NVHa

surface
0-1724C 875 Pinyon House South: 1.2 ± 0.1 A.D. 1821

Structure 1
0-1730C 876 Pinyon House South: 1.2 ± 0.1 A.D. 1821

Structure 1

a No visible hydration rim.
Notes: Calendar dates calculated as Y = 800.3X - 831.2

the date in years before present, which is taken to be 1950.

association in Structures 4, 14, and PHS 1,
documents their relative recency (table 4.1).
The historic items found in Structures 1 and
3, on the other hand, evidently reflect sec-
ondary use and hence do not speak to the age
of these structures.
DEBITAGE: At Crater Middens the propor-

tion of obsidian debitage steadily decreases
with time relative to other materials, prin-
cipally green chert (see chap. 8), so that the
ratio of these materials may be said to be
time-sensitive there, but it is unclear whether
this must also be true at Pinyon House. In
particular, the inception and growth in the
specialized production of large chert bifaces
which evidently accounts for the shift at Cra-
ter Middens may not be reflected at Pinyon
House, where the range of tasks performed
was no doubt somewhat different. That these
large bifaces may differ in function from
smaller, more abundant, and clearly utilitar-

2, where X is the rim measurement in microns and Y is

ian obsidian bifaces, possibly being items of
status or commodities for trade, makes this
all the more likely. Moreover, Pinyon House
was occupied until very recent times, cer-
tainly as late as 1900, perhaps as late as 1930,
when traditional stoneworking had ceased to
be important. Accordingly, the most recent
features and areas of activity would not be
subject to dating by these means. Indeed, it
stands to reason that the debitage found in
late historic context is largely attributable to
earlier occupations that might be character-
ized by either high- or low frequencies ofnon-
obsidian debitage depending on their age.

Despite these uncertainties, the distribu-
tion ofnonobsidian debitage at Pinyon House
is clearly concentrated in a manner that lends
itself to chronological interpretation. This
material dominates the debitage of Structure
4 and four contiguous 15 x 15 m surface
quadrats in the central portion of the main
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site and both the surface scatter and the con-
tents of Structure 1 at Pinyon House South
(see table 3.14). This segregation suggests that
nonobsidian debitage is either functionally or
temporally distinct from obsidian debitage
or, what seems more likely, both, which is
the case at Crater Middens.
The high frequency of nonobsidian debi-

tage in Structures 4 and PHS 1, and the sur-
face scatter of Pinyon House South, all of
which appear to be relatively late on other
grounds, is entirely consistent with the notion
that the use of nonobsidian materials in-
creased in late prehistoric times at Pinyon
House, just as it did at Crater Middens. This
would further suggest that the concentration
of this material in the central part of the sur-
face scatter at the main site marks an area of
late prehistoric activity or refuse disposal (see
below). The dearth of nonobsidian debitage
in Structure 14, which is also clearly late in
time, can be attributed to its construction
after stoneworking had ceased to be impor-
tant and to its location in an area that had
been used for stone tool production, trash
disposal, or house site before the late prehis-
toric period and consequently characterized
by high frequencies of obsidian debitage.
Conversely, the preponderance of nonobsid-
ian debitage in Structures 1 and PHS 1, in
combination with the historic objects asso-
ciated with them, would suggest they were
used from late prehistoric into historic times.

SYNOSrIS OF SITE CHRONOLOGY: Gathering
all the above, the first aboriginal visitations
to the site of Pinyon House seem to have
begun at or about 3000 B.C. and continued
sporadically thereafter until about A.D. 300.
Occupation occurred with increasing fre-
quency between A.D. 300 and 1300, peaked
in intensity between A.D. 1300 and historic
times, and terminated probably no later than
A.D. 1930.
The first firm evidence of house construc-

tion dates to A.D. 340, when Structure 2, a
gabled dwelling, was built. Structure 1, a ga-
bled or conical affair, appears to be of ap-
proximately the same age as Structure 2, but
this cannot be established with certainty; it
is by all accounts earlier than any other struc-
ture except Structure 2, however. There is
certainly no evidence of structures predating
these two, but either one might be somewhat

older than A.D. 340. Multiple hearths in
Structure 1 document its use as a dwelling
over a long interval, perhaps until as late as
A.D. 1300; artifacts recovered in Structure 2,
if not unassociated trash, hint at comparable
longevity of occupation. The available evi-
dence points to the burning and abandon-
ment of both prior to the historic period.
The next well-dated construction event is

marked by the building of Structure 3, a ga-
bled house, at about A.D. 1490. The data are
scanty, but Structure 10 may have been built
at about this same time, perhaps slightly later
than Structure 3. As were Structures 1 and 2,
Structures 3 and 10 appear to have burned
and been abandoned prior to the historic pe-
riod. This would suggest that neither was oc-
cupied for periods as long as have been in-
ferred for Structures 1 and 2.

Following this, sometime in the late pre-
historic period, Structure 4 appears to have
been built at the main site. At roughly the
same time the first and only structure at Pi-
nyon House South (PHS 1) was constructed,
marking the first intensive residential use of
that locality.
Sometime within the prehistoric period, the

depressions where Structures 2 and 10 had
once stood were evidently put to use as pine-
cone roasting hearths. The one in Structure
10 must date toward the close ofthis interval
given the dating suggested for that structure;
the one in Structure 2 might be somewhat
older.

Structures 4 and PHS 1 evidently contin-
ued to be occupied into early historic times;
both then burned and were permanently
abandoned, not necessarily at the same time.
The regular use of Pinyon House South ap-
parently terminated with the destruction of
its only dwelling.
A welter of historic objects associated with

an intrusive pinecone roasting pit in Struc-
ture 1 clearly documents the reuse of its
depression in connection with pinyon pro-
cessing relatively late within the historic pe-
riod. Structure 14, a standing conical/gabled
lodge, and Structure 7, a standing lean-to sur-
rounded by a low brush windbreak, were ev-
idently constructed at about the same time.
Structure 9, probably employed to collect and
store snow for drinking water, was also in use
given the metal containers associated with it,
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but it is reasonable to assume that it had been
built and used prior to this.
Sometime before A.D. 1930 the site was

permanently abandoned. Structures 14 and
7 were left intact and several pinyon pro-
curement and processing tools and metal
containers, many still serviceable and re-
cently employed, remained in the locations
where they had last been used or stored.

Traversing the northern boundary of the
site is a skid road once used by a wood cutter
hauling pinyon logs to charcoal smelters on
the valley floor. This road is probably con-
temporaneous with the historic aboriginal
occupation of Pinyon House. Of only minor
importance in the matter of dating, this road
speaks silently but clearly of the reasons for
site abandonment.

INTRASITE SPATIAL PATTERNING

The composition and dating of the ar-
chaeological assemblage at Pinyon House are,
of course, fundamental to our interpretation
of the site, but it is the spatial distribution of
this assemblage that looms especially large as
we turn to consider specifically the behav-
ioral patterns it reflects. Not all parts of the
site nor all of the artifacts and features found
in them are equally susceptible to this sort of
analysis. Some kinds of artifacts are simply
too scarce to sustain meaningful inferences
about distribution and some parts of the site
are too sparsely populated with material or
were not collected in a fashion which would
lend itselfto such treatment. Considered here
are only the main site ofPinyon House, which
was collected in 67 individual 15 x 15 m
quadrats, and in this area only those items
that appeared in relatively large number by
themselves, that could be combined mean-
ingfully grouped with others, or that, though
few in number were of sufficient importance
to merit attention. These categories are:
structures, ceramics, millingstones, projectile
points, simple bifaces, roughouts, unifaces,
cores, and debitage. The number of each
found in the gridded area and other infor-
mation relevant to their distribution are pro-
vided in table 4.3.
Because the grid purposely included mar-

ginal areas ofthe main site where artifact and

feature density is low, it is not surprising that
all categories except dwellings show marked
tendencies to cluster together in certain quad-
rats as measured by the coefficient of disper-
sion, their quadrat variance-mean ratio
(Grieg-Smith, 1964: 62); dwellings, on the
other hand, are simply too large and too rare
to exhibit this kind of patterning, unless one
were to consider their multiple occupations
or uses.
The statistical clustering, then, is at least

partly a result of the sampling method. That
it does not entirely, perhaps in most cases not
even significantly, reflect this sampling effect
alone is suggested by the spatial distribution
of these categories within the gridded area.
When mapped, patterned distributions are
visually apparent in the quadrat counts of
nearly all categories. That is, quadrats with
high counts tend to be clustered together. The
following analysis deals almost exclusively
with these distinctive concentrations. To
simplify matters, the distributions presented
here are modifications ofthe primary data in
the following respects. First, maps for each
category have been inspected visually for spa-
tial clusterings. When present, quadrat counts
within these clusterings (termed principal
distributions in table 4.3) are taken to define
critical quantities for that category in the sense
that the distribution of quadrats containing
such quantities should disclose meaningful
behavioral patterning relevant to that cate-
gory. For categories apparently lacking such
concentrations, the total distribution of the
category is taken to indicate this patterning.
There is some sense an arbitrary air to all

this because the visual recognition of pat-
terning and the choice ofquantitative thresh-
olds both might unduly bias the outcome.
Univariate frequency distributions for these
categories, however, generally substantiate the
levels chosen; in no case do they suggest ob-
vious alternatives. Experimentation with
other quantitative levels and other more so-
phisticated methods of analysis either led to
nearly identical results or made unreasonable
assumptions about the data themselves. Per-
haps the most serious drawback to our pro-
cedure is that a certain amount of informa-
tion is sacrificed as we transpose the data
from interval counts to ordinal ranks. This
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seems worth the cost given the increased clar-
ity that results although there is certainly room
for more detailed analysis of these data.
The distribution ofeach category, modified

where appropriate as noted above, is shown
in figure 4. 1a-i. Figures 4. Ij, k provide sup-
plementary distributional information about
the material composition and mean size of
debitage, which are germane to certain ofthe
issues raised below.
As an aid to understanding the spatial as-

sociations that exist between the various cat-
egories, table 4.4 presents two measures of
the overlap between the distributions ofpairs
of categories. The first is the percentage of
space shared by two categories relative to the
total amount of space they collectively oc-
cupy; in terms of set theory, this amounts to
the area of their intersection divided by the
area of their union. The principal difficulty
with this measure is its sensitivity to the rel-
ative sizes of the distributions being com-
pared. In particular, when the two distribu-
tions are ofunequal size, the highest possible
value is always less than 1.00, and this value
decreases as the disparity in size increases. It
follows that this measure is useful only ifwe
have reason to believe that the two distri-
butions might have been exactly the same
under different circumstances and if the dis-
tributions themselves are in some sense nat-
ural rather than arbitrarily imposed. Owing
to the manner in which the data have been
modified, the latter condition is not satisfied
here and the former requires more assump-
tions than seem warranted. A second mea-
sure unaffected by the relative sizes of dis-
tributions is therefore required. This is easily
obtained by calculating the amount of area
shared between two categories relative to the
area of the category with the smaller distri-
bution, which is analogous to Simpson's In-
dex (Cheetham and Hazel, 1969). Both mea-
sures are given in table 4.4.
Two other observations are in order before

proceeding with the discussion of individual
categories. First, be reminded that the num-
ber and kind of artifacts that constitute the
assemblages of individual structures have al-
ready been set forth in relation to the func-
tional interpretation of those structures. The
distribution of these items is thus accounted
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TABLE 4.4
Spatial Association of Major Categories in Gridded Area at Pinyon House

Ceramics Milling- Projectile Simple
sherds stones points bifaces Roughouts Unifaces Cores Debitage

Residences (dwellings) .08/.20 .19/.60 .22/.40 .27/.60 .31/.80 .25/.60 .27/.60 .27/.60
Ceramic sherds X .10/.25 .08/.17 .13/.25 .18/.38 .20/.38 .06/.13 .13/.25
Millingstones X .11/.33 .15/.33 .24/.42 .20/.40 .10/.22 .15/.33
Projectile points X .50/.83 .38/.83 .45/.83 .25/.50 .50/.83
Simple bifaces X .50/.78 .46/.67 .38/.56 .80/.89
Roughouts X .57/.80 .24/.44 .50/.78
Unifaces X .36/.56 .46/.67
Cores X .29/.44

First value calculated: A/A + B + C, second value calculated A/min(A + B, A + C), where A is area shared in
common between two categories, B is the area of the first not shared by the second, and C is the area of the second
not shared by the first. Values calculated on basis ofprincipal distributions shown in table 10.3. See text for explanation.

for and does not figure directly in the analysis
that follows except as it contributes to our

understanding of the use of structures and
where they can serve as a basis for compar-
ison with material found on the surface of
the gridded area.
More important, note secondly that the

distributions under consideration are quite
peculiar owing to our lack of temporal con-

trol. In only a few cases is any pair of items
dated with sufficient precision to establish
their contemporaneity; all of these are con-

joining artifact fragments, most of them ce-
ramic sherds. The distributions of features
and artifacts with which we are concerned
represent many activities and many occu-

pations over a long span oftime, patterns that
Binford (1980) likes to call "coarse-grained."
In this case the presence of patterning within
a given category or between two or more cat-
egories must represent, directly or indirectly,
some persistent constraint on the actions of
those who used the site regardless ofthe time
or the special circumstances of the occupa-
tion. In general, we would expect that the
physical structure (e.g., topography and slope
aspect) of this particular location acting in
combination with the physical requirements
ofcertain basic activities consistently and re-

peatedly performed are responsible for such
patterning. In turn, the consequences ofthese
basic uses of space would be expected to dic-
tate the distribution of activities less fre-
quently performed or less locationally de-
manding.
A lack of observed spatial patterning with-

in or between categories, on the other hand,
need not indicate the absence of underlying
behavioral patterning; the former will reflect
the latter only if temporal or functional re-
lationships within and between categories are
reasonably clear. Thus, the apparent random
distribution of a given kind of artifact might
not mean that the activity underlying the dis-
tribution was itselfrandom or haphazard, but
only that the spatial constraints on that ac-
tivity were not redundant from occupation
to occupation. The same, of course, would
be true with regard to the association between
two different categories. Thus that, say, houses
and bifaces appeared to be distributed in-
dependently of each other might not mean
that bifaces were individually distributed
without respect to house location; it might
indicate only that house location or biface
deposition varied enough through time to ob-
scure patterning of this kind.
STRUCrURES: Structures are relatively few

in number, especially if subdivided by func-
tion, so some caution is required in the in-
terpretation of their distribution. Neverthe-
less, the placement and construction of a
structure would seem to require, and is here
taken to imply, a conscious act far more de-
liberate than the discard of individual arti-
facts. Structure location is then in a sense,
ipso facto, evidence of intentional behavior
and for that reason meaningful here despite
the small number of cases. Our principal dif-
ficulty is in understanding what the pattern-
ing of structures means when there are so
many potentially relevant considerations and
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so few examples to help eliminate the extra-
neous ones.
As we have it for the site as a whole, Struc-

tures 1, 2, 3, 4, 10, 14, and PHS 1 are covered
dwellings used for winter residence. Structure
7 is an open lean-to used as a work place or
temporary shelter and Structures 5, 6, 8, 11,
and PHS 2 are pinyon caches. Structures 9
and PHS 3 are snow basins in which snow
was collected and stored for drinking water,
and Structures 12 and 13 are ofuncertain use,
possibly storage or work areas.
Of those found in the gridded area of the

main site, the covered dwellings are quite
clearly clustered together and segregated from
features of other kinds (fig. 4. la). The two
pinyon caches are closely adjacent and the
lean-to and two structures of uncertain use
are all in close proximity to one another in a
different part of the site. Overall, the pattern
is that of a residential zone and, some dis-
tance away, a peripheral zone for features of
more specialized use. There is evidence that
Structures 1, 2, and 10 were reused for pi-
necone roasting, so the residential zone was
at least occasionally the location ofplant pro-
cessing, but perhaps not when groups were
actually living in one of the dwellings there
or at least not in the ones closest to these
roasting features.

CERAMICS: The sample of ceramics col-
lected from the surface of the main site is
small and all but one occurred in one ofthree
distinct clusters that suggest locations ofves-
sel breakage or trash disposal (fig. 4. lb). Two
of these clusters are either in or adjacent to
the residential zone previously mentioned,
where they might reflect broken household
furniture or trash heaps outside dwellings.
MILLINGSTONES: The 22 millingstones

found on the surface of the main site exhibit
very little tendency to cluster at all but are
instead distributed widely across the gridded
area (fig. 4. lc). They occur in numbers both
inside and outside what we have termed the
residential zone. Since nearly all of them are
fragmentary, it is clear that this distribution
reflects locations ofbreakage, patterns oftrash
disposal, or a combination ofthe two. What-
ever the exact circumstances here, the dis-
tinction between the residential and nonres-
idential zones does not appear to be
meaningful, although this does not preclude

the possibility of patterning between the de-
position ofindividual pieces ofmilling equip-
ment and individual residences.

PROJECTILE POmrrS: Of a total of 35 pro-
jectile points collected from the gridded area
at Pinyon House (fig. 4. ld), 23 (66%) were
found in just six quadrats clustered in the
center of the site. All but one of these quad-
rats are either in or adjacent to the residential
zone. Presumably this is the result of tool
discard, refuse disposal, or tool production
in or near the residential zone but not nec-
essarily in the immediate vicinity ofoccupied
structures.
SIMPLE BIFACES: Sixty-eight percent of the

simple bifaces in the surface collection from
the gridded area were found in nine quadrats
occurring as essentially one cluster in its cen-
ter, six of them in or adjacent to the residen-
tial zone (fig. 4.1 e). As with projectile points,
the distribution of these items might suggest
discard during use, disposal, or production
in this immediate area. It is noteworthy, how-
ever, that simple biface distribution is vir-
tually identical to debitage distribution in the
gridded area (see fig. 4.1, table 4.2). Since
most ofthese bifaces are fragmentary, it would
thus appear that biface production or re-
working, or the disposal of refuse from these
activities, rather than tool discard near lo-
cations of use, are principally responsible for
the distribution.
ROUGHOUTS: Out ofa total of 58 roughouts

recovered from the gridded zone, 48 (83%)
were present in 12 quadrats, again occurring
as a single cluster near the center, eight of
them in or about the residential zone (fig.
4.1 f). This distribution is regarded as mark-
ing locations of tool production, locations
where waste from tool production was dis-
posed, or locations where recycled produc-
tion rejects were put to use as tools.

UNIFACES: Thirty-four (71%) of the forty-
eight unifaces recovered from the surface of
the gridded area were from just 10 quadrats,
of which nine occur as a single cluster that
cross-cuts the distribution of the residential
zone (fig. 4. 1g); the remaining quadrat is an
outlier. Unlike projectile points, bifaces, and
roughouts, very few of these unifacial tools
appear to have broken in production, so it is
unlikely that their distribution represents
stoneworking or the disposal ofstoneworking
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debris. It is difficult to determine whether the
ones found retain any utility, but at least some
are relatively intact and evidently still ser-
viceable. The distribution of some of these
may mark the locations in which exhausted
tools were discarded; others may mark lo-
cations of craft activity (for example, wood-
working or boneworking) where tools were
lost or simply put down in anticipation ofuse
at some future time. Either way, it can be
assumed that the sample in hand consists
largely of pieces thought to be of low utility
and not worth carrying away.

CORES: The distribution of cores tends to
follow that of the other chipped stone arti-
facts previously discussed and is concentrat-
ed in and around the residential zone. It does
not, however, show the same degree of clus-
tering evident in those categories, being much
more thinly spread (fig. 4. lh). This is no doubt
partly due to the size of the sample, which
numbers only 10 pieces. Some other expla-
nations, however, should also be considered.
It is probably important, for instance, that
all ofthese cores are obsidian which, not being
locally available ought to have been discard-
ed only reluctantly and then only after per-
sistent attempts to obtain the last measure of
their utility. This sort of behavior would be
especially likely if residence lasted for any
appreciable interval and stoneworking were
an important activity, both of which appear
to be true here. It might be, then, that the
distribution of these artifacts is more a func-
tion, of inadvertent losses than simple trash
disposal. Alternatively, since much-used cores
are often recalcitrant, yielding only to exces-
sive force, this special step, or perhaps all core
reduction, might have tended to be more spa-
tially segregated from other activities than
the more easily controlled steps of percus-
sion-thinning and pressure retouch. Theo-
dora Kroeber (1964: 182-183) describes just
this kind of behavior in regard to the stone-
working demonstrations given by Ishi, a Yahi
of northeastern California expert in stone-
work.

DEBITAGE: Although the 2819 pieces ofde-
bitage collected from the surface of the grid-
ded area are broadly distributed overall and
some are present in 59 (88%) of its 67 quad-
rats, 83% of this category was found in just
9 quadrats occurring as a single cluster

squarely in the center of the grid (fig. 4.1 i).
Six of these are in or adjacent to the residen-
tial zone; the remaining three are northwest
ofit. It stands to reason that this cluster marks
a principal location of stoneworking or dis-
posal of stoneworking debris.
We have already suggested that the use of

obsidian as a raw material declined relative
to other materials in later prehistoric times.
It follows that quadrats with high proportions
of obsidian should mark locations used ear-
lier in time, those with low proportions lo-
cations used later in time. In this manner we
might glimpse something of the temporal
variability in the use of site space, which we
have been forced to ignore up to this point.
As a matter of convenience, rather than

work with individual quadrat values, we shall
simply plot the distribution of the 17 quad-
rats with debitage less than 51 percent of
which is by count obsidian. Again, these ought
to indicate locations of stoneworking or ref-
use disposal more recent than is reflected by
the remaining 42 quadrats, which contain ob-
sidian debitage in higher frequency. Actually,
we could pick any dividing point between 51
and 64 percent without materially changing
the result because only one quadrat falls in
this range. This appears to be the only mean-
ingful gap in the frequency distribution of
these values and provides a natural division
for analysis. As noted earlier, obsidian makes
up less than 51 percent of the debitage of
Structure 4 at the main site and the surface
scatter and Structure PHS 1 at Pinyon House
South, which suggests they are roughly con-
temporaneous with the lithic debris in these
1 7 quadrats.
When plotted (fig. 4. lj), the distribution of

the quadrats with low frequencies ofobsidian
is clearly patterned, being entirely confined
to the northern half of the gridded area. The
distribution includes three of the nine quad-
rats in which debitage is concentrated. One
of these three quadrats is adjacent to the res-
idential zone and in particular to the quadrat
that contains Structure 4, which is also char-
acterized by low frequencies of obsidian de-
bitage (48%) despite its location in a quadrat
where the surface debitage is predominantly
obsidian (68%). A simple chi-square test
shows the difference in material between this
house and its quadrat to be highly significant,
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with a value of X2 = 11.24 (p < .001, df=
1, 4 = 0.20).
All this suggests, firstly, that at Pinyon

House only about one-third of the total area
used for stoneworking or the disposal of
stoneworking debris represents late prehis-
toric activity. This tends to support our sus-
picion that the amount of space used for giv-
en purposes during limited periods of
occupation was substantially less than was
used for the same purposes over the entire
period of occupation. We cannot, of course,
be sure that the circumstances that deter-
mined the allocation of space to stonework-
ing in late prehistoric times were similar to
those at other times, much less that these
same circumstances directly or indirectly de-
termined the allocation of space to other ac-
tivities. Nevertheless, it is reasonable to think
that the overall distributions of most, if not
all, of the categories considered here are the
sum of a series of smaller and more tempo-
rally limited distributions that together re-
flect the shifting locations of activities con-
nected to those categories. More speculatively,
for many categories the proportional rela-
tionship between these large and small dis-
tributions might well be roughly similar in
scale to that observed between the larger con-
centration of debitage and the smaller con-
centration of late prehistoric debitage.

Secondly, the concentration of late prehis-
toric debitage near, but clearly set apart from,
the one structure (Structure 4) evidently oc-
cupied at the same time (see below) indicates
that stoneworking or the disposal of stone-
working debris was segregated from contem-
poraneous residences. The overlap between
the larger concentration of debitage and the
entire residential zone might thus be ex-
plained as a function of shifts in the location
ofhouses and places ofstoneworking or lithic
disposal rather than a tendency to work or
dispose of debris immediately outside oc-
cupied structures. A similar explanation might
also account for the distribution ofother stone
tool categories that overlap the residential
zone.

Finally, that the debitage found within
Structure 4 does not match that of the quad-
rat in which it is located suggests some stone-
working took place within individual resi-

dences or that lithic debris was selectively
disposed of in but not around abandoned
structures. For reasons made clear later be-
low, the former is more likely than the latter.

If it is agreed, at least for the sake of ar-
gument, that stoneworking or the disposal of
stoneworking debris tended at any time to
concentrate toward the center of the gridded
area, around but probably slightly apart from
contemporaneous structures, then it is rea-
sonable to ask whether the debitage outside
this area represents the same activity in lesser
frequency. That is, is the peripheral debitage
merely the result ofthe occasional use ofareas
away from the site center for stoneworking
or trash disposal or does it reflect some other
activity? Certainly the notion that activities
shifted in location over time raises the former
possibility. This question might be resolved
by observing variation in the mean weight of
individual pieces of debitage in these two
areas, since were they different only with re-
spect to intensity ofactivity, the mean weight
of debitage ought to be the same in both. On
the other hand, functional differences be-
tween them might (but need not) be evident
as differences in the mean sizes of their de-
bitage.
As with the material composition of these

samples, it is easier to dichotomize the quad-
rats, if that can be done meaningfully, than
to work with their individual values. As it
turns out, when plotted by frequency, the dis-
tribution of quadrat mean flake weight is bi-
modal, the division between the two modal
groups falling close to 0.90 g, with 23 quad-
rats in the group with smaller values, 36 in
the group with larger values. Using this sep-
aration and plotting the distribution of the
quadrats with smaller mean weights (fig. 4.1k)
it is clear that intensity of stoneworking ac-
tivity or disposal is inversely correlated with
mean debitage size. All nine of the quadrats
in which debitage is concentrated exhibit
mean debitage weights of less than 0.89 g.
Most of the remaining quadrats with simi-
larly low mean debitage weights are located
at the margins of this area, presumably re-
flecting briefperiods ofstoneworking activity
or disposal; the others are scattered about
without obvious pattern. Quadrats with high
debitage mean weights are, on the other hand,
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invariably located at the margins of the grid-
ded area, often substantial distances from the
residential zone.

This spatial bias in debitage size suggests
firstly that peripheral areas of the grid were
not locations of stoneworking-at least not
the same kind represented where debitage is
most heavily concentrated-and must reflect
some other activity. To argue otherwise, we
would need to explain why peripheral quad-
rats seem to lack the small flakes which dom-
inate the debitage in the center of the grid.
One might argue that the by-products of
stonework performed at the grid margins were
typically caught on mats or hides and sub-
sequently deposited elsewhere, but this would
imply that craftsmen working at the edge of
the site afterward carried and deposited their
trash at its center, which seems silly and even
at that would not explain the observed size
sorting. The suggestion that this peripheral
area is what Binford (1978) calls a "toss zone,"
into which were cast large, objectionable items
that might get in the way of other activities,
is no more likely because these quadrats lie
far beyond the range of a normal toss. There
is the possibility that this material was sys-

tematically collected elsewhere and deposited
here, but this too seems unlikely since broken
millingstones, bifaces, roughouts, and other
items apparently no less objectionable than
large flakes do not exhibit similar peripheral
distributions.

Perhaps the most reasonable explanation
for the occurrence of larger flakes toward the
margins of the site is that they represent ac-
tivities that were in some way objectionable
or disruptive to activities occurring in and
around the residential zone or that would
themselves have been disrupted by those ac-
tivities. Heavy stoneworking, butchering
(Yellen, 1977), and craftwork requiring care-
ful attention (Binford, 1978) are three ofmany
such possibilities. As previously noted in re-
lation to the distribution of cores, it is emi-
nently reasonable that the initial reduction
and shaping of stone tools would be segre-
gated in this manner since it places standers-
by at risk. Although it was probably not a
major consideration given other evidence
suggesting rather casual attitudes toward the
refuse disposal, this would have the desirable

effect of reducing the clutter of large flake
waste that accumulated near the center ofthe
site.
The idea that butchering might occur in

these marginal locations is also attractive since
it leaves residue that smells and draws flies
and is best done in open spaces away from
foot traffic that might contaminate the meat
with dust or sand. Moreover, butchering is
easily done with large, unmodified flakes,
which would have been readily available as
waste from the heavy stonework that took
place in these same locations.
Having eliminated the possibility that any

except the heaviest stonework occurred at the
margins of Pinyon House, we turn finally to
ask whether the finer shaping and finishing
of stone tools took place in the central area
where debitage is concentrated or whether
these concentrations are trash heaps. The lat-
ter would necessarily imply that virtually all
stonework ofthis kind was done within struc-
tures, there evidently being no other place for
it to occur. This possibility is both unlikely
intuitively and inconsistent with certain fea-
tures of the debitage.
To pursue a line of reasoning briefly

touched upon earlier, aside from primary lo-
cations of stoneworking, mean debitage
weights as low as those observed in the cen-
tral gridded area are likely only where waste
has been dumped from hides or mats used
to catch debris generated elsewhere. Thus, at
Pinyon House, craftsmen working in houses
might have used mats or hides and, upon
finishing their work, scattered the debris a
discrete distance away outside. In this case
very little debitage would find its way into
the deposits of structures unless dumped in
them following their abandonment. Struc-
tures would then either lack substantial quan-
tities of debitage or exhibit mean debitage
weights similar to those in other potential
areas ofdumping. Neither condition is found
at Pinyon House: structures typically contain
substantial quantities of debitage the mean
weight of which is markedly lower than the
debitage found on surface quadrats. We can
safely conclude, therefore, that the debitage
found in structures is predominantly the re-
sult of primary stoneworking, not dumping,
and that this activity was often done without
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mat or hide drop-cloths. Accordingly, debi-
tage concentrations in the central quadrats
cannot be easily explained as trash dumps
and must reflect intensive stoneworking in
the nine quadrats where this debris is con-
centrated.

It is not at all curious that the mean size
of debitage found in these quadrats, which
ranges from 0.28 to 0.72 g, is generally larger
than that found in structure interiors, which
ranges from 0.21 to 0.51 g (see table 3.14).
As noted much earlier, this very likely reflects
the systematic removal of the large pieces of
waste from structures (and thus their system-
atic deposit on exterior quadrat surfaces), ret-
icence to engage in heavier stoneworking in-
side structures, or both.

In summary, there are at Pinyon House
three different contexts in which debitage oc-
curs: (1) structures, where tool finishing and
retouch and systematic removal of large de-
bris led to relatively low mean debitage
weights; (2) the central portion ofthe gridded
area, where stoneworking of all except the
heaviest kind and the systematic introduc-
tion of large pieces removed from structure
interiors led to somewhat higher mean de-
bitage weights; and (3) the peripheral portion
of the gridded area, where heavy stonework-
ing and the presence of activities employing
large flakes led to very large mean debitage
weights.

DISCUSSION: That many ofthese categories
tend to be concentrated near the center ofthe
gridded area should not cause differences in
their distribution to be ignored. It is remark-
able that no two categories share exactly the
same distribution nor is the distribution of
any individual category entirely subsumed
within the distribution ofanother (table 4.4).
The spatial affinities documented suggest
particularly close relationships between de-
bitage and bifaces, on the one hand, and
roughouts and unifaces, on the other. The
distribution of the first pair probably marks
the location of stoneworking, as suggested
earlier. The distribution ofthe latter pair may
indicate locations of woodworking, particu-
larly if we interpret the roughouts as rejects
pressed into service for heavy cutting, saw-
ing, or gouging. Projectile points tend to oc-
cur in equal degree with all four of these cat-
egories. Thus, some may represent accidents

in point manufacture, others discards re-
moved from hafts in areas where hunting gear
was repaired.

Overall, then, these five categories are
highly convergent in space. They are not,
however, perfectly convergent. Presuming
that the differences are not merely due to
chance, which is a possibility because so few
quadrats are in question, this suggests an area
ofconcentrated male craft activity somewhat
internally segregated by task. Ofcourse, aside
from the debitage we cannot be sure that these
reflect activity locations and not trash dis-
posal by dumping or tossing (cf. Binford,
1978), but even in the latter event, the dif-
ferences in distribution would suggest some
sort of spatial segregation reflected in differ-
ent patterns of disposal.
The remaining category of stone artifact,

cores, shows more overlap with the above
stone tools and debris than any other cate-
gory, but the association is not particularly
pronounced. The sample is small but it does
suggest that core reduction was intentionally
segregated from the activities these other cat-
egories represent.

Residences and millingstones, too, show
strong convergence in space but only in one
direction: residences tend to be accompanied
by millingstones but millingstones are only
occasionally accompanied by residences. The
association between the two makes sense
when interpreted as reflecting household ref-
use disposal or, perhaps, attrition and discard
of milling equipment when pinecones were
threshed near roasting features in abandoned
house locations. The remaining milling
equipment is scattered in a manner more
suggestive oflocations ofbreakage than trash
disposal.

Finally, ceramics show little affinity with
any category, although they are themselves
highly clustered. It is reasonable to interpret
their distribution as marking locations where
vessels were accidentally broken, from which
larger sherds were culled for use as plates or
scrapers, leaving only the smaller fragments
behind. Their distribution seems far too spot-
ty and too distantly related to that of other
categories to have resulted from trash dis-
posal.
USE AREAS: The distributions of all these

categories suggest partitioning of the gridded
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area of Pinyon House into the same three
areas that can be inferred from the distri-
bution and mean size ofdebitage. In the main,
these divisions match recent ethnographic
observations regarding site layout among
hunter-gatherers (cf. Binford, 1978; Yellen,
1977; O'Connell, 1987). There is at the center
of this locality a residential zone. Excavation
of structures here indicates that indoor activ-
ities included sleeping, food preparation, fine
stoneworking, and perhaps such other craft
activities as basketwork or repair.

Immediately outside and essentially sur-
rounding the residential zone is a concentra-
tion of debris suggesting intensive activity of
several kinds. That stoneworking was one of
these is shown by the distribution and char-
acter oflithic debris. Whether the other kinds
of stone artifacts found here are discards rep-
resenting deliberate trash disposal, perhaps
large items removed from structures, or items
more casually dropped or tossed a short dis-
tance from centers of craft activity located
nearby, is not clear. Each category is some-
what differently distributed from the others,
however, which tends to favor the latter in-
terpretation. If this is indeed the case, then
woodworking and the manufacture and re-
pair ofhunting gear are indicated. Like stone-
working these are both male tasks. Ifwe make
the reasonable assumption that pinyon pro-
cessing was primarily a female task, then
pinecone roasting hearths within the residen-
tial zone but clearly not within occupied
structures indicate use of the central activity
area by women as well as men.
Beyond the central area is a peripheral zone

in which are located nut caches, a lean-to,
two other structures of uncertain use, and, if
we include areas immediately outside the
gridded area, a facility used to store snow for
drinking water. The artifactual debris found
here includes broken milling equipment,
scattered ceramic sherds, tools for pinyon
procurement and processing, several metal
containers, and most distinctively, large
flakes. The sherds and milling equipment
seem best explained as remnants of acciden-
tal breakage but might also be trash carried
away from the site center. Some of the metal
containers and pinyon procurement and pro-
cessing tools are associated with structures;
others appear to have been carefully placed

in out-of-the-way locations. These are evi-
dently tools cached or left where last used; a
few of the metal containers may be discards.
The large flakes, on the other hand, are evi-
dently refuse from core reduction and other
heavy stonework. Some of these flakes may
have subsequently been used in activities
preferentially conducted in this peripheral
zone, most likely butchering but perhaps also
some kinds of craftwork.
That heavy stoneworking, butchering, and

some craftwork would be performed in iso-
lated locations makes sense for reasons noted
earlier. Similar considerations probably ac-
count for the presence ofthe snow basin, since
its contents might have become contaminat-
ed with refuse or muddied by foot traffic had
it been situated in an area more intensively
used. Nut caches were probably segregated to
save space in the central area. Used only in-
frequently, there was little to be gained by
placing them closer to the residences and ac-
tivity areas. Bedrock and portable milling
equipment adjacent to some ofthese features
indicate that some processing, perhaps cone
threshing, occurred in the peripheral area on
those occasions when caches were opened.

It is not at all clear why the lean-to is set
apart from the central area. Perhaps the lo-
cation, with its sheltering tree, was the best
for sleeping and cooking on those occasions
when the site was occupied for only short
periods and the renovation or rebuilding of
covered dwellings was not considered worth-
while. Alternatively, if it was used as a work
area perhaps the tasks performed there were
best done away from the center of activity,
as in the case of butchering.

It is unlikely that these areas were used in
their entirety during given occupations or
limited periods of occupation, but it is dif-
ficult to estimate what fraction ofspace might
actually have been employed at such times.
The distribution ofnonobsidian debitage tells
us that about one-third of the total area used
for stoneworking and about one-fifth of the
entire residential zone were in use in late pre-
historic times, which is of some help. It was
then, however, that Pinyon House South was
also occupied, and consequently the total
amount of space required on the main site
may have been lower than at other times.
This notwithstanding, it does not seem un-
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reasonable to think that less than half of the
main site, and perhaps much less than that,
was actively in use at any one time.

It is difficult to translate this into an esti-
mate of the group size, especially since we
cannot be certain about the specific chrono-
logical relationships between structures or the
kind of social units or number of individuals
using individual structures. The impression
given by the quantity ofmaterial and number
and diversity of structures, however, is that
the main site of Pinyon House was often oc-
cupied by two or more family-size groups.
Pinyon House South, by contrast, seems too
small and its assemblage too sparse to be any-
thing more than a single-family camp.
We can be fairly certain that the location

and layout ofPinyon House were specifically
conditioned by residences and activities that
occurred in the central area and that periph-
eral activities were simply accommodated to
these. The spot selected is flatter and more
protected from wind than any other on this
slope, which evidently met these require-
ments and explains the location of the resi-
dential and central activity area in the flattest
and most protected areas, the peripheral ac-
tivities in steeper, less well-protected areas.
A slight, but noticeable, tendency for dwell-
ings to be situated at the margins ofthe largest
expanse of flat ground may indicate their lo-
cation deferred to the location ofcertain out-
door activities.
When we turn our attention away from the

gridded area, it is curious that almost none
ofthe spatial segregation observed at the main
site is evident at Pinyon House South. There,
a dwelling, pinyon cache, snow basin, and
central activity area are situated within an
area of900 m2 without any apparent attempt
at more deliberate spacing. Two explanations
may account for this. First, the saddle on
which these features are located is quite small
and it may be that the separation ordinarily
preferred between them was impossible. If
this were so it might be asked why a group
would choose to camp here at all and not at
the main site where there was more room.
This is a separate issue, however, and ac-
cordingly is taken up elsewhere.
A second, more intriguing, explanation for

this lack of spatial segregation turns on the
probable size and composition of the occu-

pying group. Unlike the main site, which
seems at least occasionally to have been oc-
cupied by two or more families, Pinyon House
South was apparently never occupied by more
than one. If so, perhaps when only one family
was encamped a variety of activities could
be safely conducted in a very small space
without undue confusion or interference.
Being related to and dependent upon all oth-
ers in residence, individuals would be par-
ticularly attentive to the problem of camp
order. This would be in their own self-inter-
est, all the various activities in a sense being
for their benefit. When several families were
encamped in the same location, as they some-
times were at the main site, the degree of
confusion would be substantially greater and
the problem of crowding more acute. More
importantly, with growing numbers of non-
kin and distant kin sharing the same camp,
individuals would find it increasingly less
worthwhile to avoid disrupting other activ-
ities ifthat were inconvenient and made their
own work more difficult. Under these cir-
cumstances a more or less formal partitioning
of site space into activity areas would fore-
stall conflicts between parties with opposing,
or at least different, interests. In short, it may
be that the differences in the layout of the
main site of Pinyon House and the layout of
Pinyon House South are as much social and
demographic as geographic in origin.

INTERPRETATION
EARLY OCCUPATION: 3000 B.C.-A.D. 300:

The first visible sign ofhuman occupation at
the site of Pinyon House, or rather the lo-
cation on which it stands, is sparse scatters
of flakes and projectile points found on the
main site, a small saddle north of there, and
Pinyon House South. Some of this material
may date as early as 3000 B.C. but most of it
suggests occupation between then and about
A.D. 300. An unspectacular petroglyph panel
on the saddle to the north, vandalized in later
aboriginal times, probably dates to this in-
terval.
With so small a sample, the nature of this

earliest occupation cannot be documented in
any detail but it is not unreasonable to suggest
that hunting was its primary purpose. The
nature of the assemblage and the presence of
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game trails in the vicinity, particularly the
one adjacent to the rock art panel and scatter
on the saddle, make this at least the most
likely of alternatives. There is no hint what-
soever that pine nuts, a resource central to
the later occupation, were exploited. Selec-
tive collection ofripe, brown cones that were
brittle, their contents readily removed with-
out roasting, would leave few traces, how-
ever, and therefore cannot be excluded. As
the period in which brown cones are available
in any locality is quite short and this spot is
without water and not an outstanding hunt-
ing stand, with or without pine nuts it is un-
likely that these earliest occupants remained
here for any length of time. Had they stayed
longer, their presence would be more appar-
ent.
MAN OCCUPATION: A.D. 300-1930: The

regular use of Pinyon House begins at about
A.D. 300 and ends at about A.D. 1930, thus
spanning from the very last part of the Cow-
horn phase, through the Baker phase, to the
very end of the Klondike phase. The archae-
ological sample from this entire period is rea-
sonably large but unhappily not uniformly
divisible by phase and, with the possible ex-
ception of the terminal historic period, cer-
tainly not divisible into assemblages repre-
senting particular points in time. We cannot,
in short, demonstrate that all of these arti-
facts and features are interconnected as one
assemblage or as a series of similar assem-
blages, if by that we mean they collectively
reflect just one kind of activity or one set of
activities. Indeed, this is almost certainly not
true. There is, on the other hand, little mys-
tery about what the basic activities were, how
they fit together, and how they might have
varied under different circumstances.

In simplest terms, the location of the site
and a briefsurvey ofits contents are sufficient
to establish the broad outlines ofsite function
(cf. Bettinger, 198 la). This particular spot af-
fords immediate access to only two impor-
tant resources, pine nuts and large verte-
brates, the latter in small number because the
country is so arid. It is not well situated for
the exploitation ofother resources in adjacent
zones, nor is it an especially well-favored place
in which to live in other respects, since it
lacks ready access to water. The presence of
a site of some size and complexity here can-

not be accounted for except in terms of re-
sources that could be obtained locally in
quantities sufficient to sustain extended oc-
cupation and too bulky to be readily trans-
ported. The pine nut and only the pine nut
fits this description.

Part of the archaeological assemblage at
Pinyon House can be related to pinyon pro-
curement directly as tools and features con-
nected with its collection, storage, and pro-
cessing. These include pinecone roasting pits,
pinyon storage caches, pinyon hooks, cone
paddles, and bedrock and portable nutting
stones, cone anvils, and milling equipment.
Abundant pinyon macrofossils, both nuts and
charred cone debris, are especially compel-
ling evidence of this activity.

This segment of the assemblage clearly
documents at least a fall aspect to the occu-
pation of the site and suggests something of
the social composition ofresident groups. For
one thing, at any given elevation, the pinyon
crop is available for a relatively short period,
toward the latter part of which competition
with other natural consumers, particularly
birds, becomes increasingly intensive. Under
these circumstances the most effective meth-
od ofprocurement requires groups of at least
family size, within which various tasks are
assigned by age and sex (cf. Steward, 1941:
279; Stewart, 1941: 374, 1942: 250; Irwin,
1980: 3-7). The nuclear family, then, was
probably the basic social unit at Pinyon
House, which is in keeping with the range of
tools and features observed.
As Steward (1938a: 27-28) noted, unusu-

ally large nut crops would support many fam-
ilies in the same location and on these oc-
casions ethnographic groups formed large
winter encampments composed offriends and
relatives; more distant kin and entirely un-
related families whose nut groves had failed
often joined these encampments. The quan-
tity of material found and the apparent spa-
tial segregation of different activities at the
main site of Pinyon House hint that such
larger, multifamily aggregations were some-
times present.

Occupation by a particularly large aggre-
gation may explain why one family seeking
residence here in late prehistoric times set up
camp at Pinyon House South, where the
shortage of available space and the steepness
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of the surrounding terrain made it less at-
tractive than the main site. The only other
reasonable explanation would seem to be that
an untimely death in a family living at the
main site demanded ritual house burning and
removal to a nearby location (Steward, 1933:
297, 1934: 432). If that is the case, it would
appear that Structure 4 at the main site was
the one burned and abandoned, since like
Pinyon House South it was occupied in the
late prehistoric period.

It is unlikely that we would fully be able
to understand Pinyon House without recog-
nizing the importance of pinyon procure-
ment, yet by itself this activity directly ac-
counts for only a minor part of the
archaeological assemblage that is present. The
balance must be seen as providing support
for residents during their stay or reflecting
wholly unrelated tasks. This part of the as-
semblage is particularly revealing of the re-
lationships between pinyon procurement and
pinyon camps and how the two were inte-
grated within a larger subsistence-settlement
system. The fact that the part of the assem-
blage unrelated to pinyon procurement is so
large and diverse tells us, ifnothing else, that
resource acquisition was but one of a series
of important considerations that collectively
determined when this site was occupied and
what would take place. This is perhaps most
clearly illustrated by the amount and variety
ofcraftwork and equipment repair conducted
in the central activity area, which suggests
that the period of occupation was generally
longer than the period of harvest or that the
pace of pinyon procurement did not require
the full-time attention of all present, there
being in either case opportunities for other
activities that needed doing.

Substantial quantities ofchipped stone de-
bris including cores and rejected roughouts
show that raw material was regularly im-
ported in anticipation that there would be
ample time for stonework. Woodworking was
by all accounts equally important, perhaps
owing to access to materials not readily avail-
able in the treeless lowlands. There is little
reason to believe that more than a small frac-
tion of what was produced was needed for
immediate use nor was all of it utilitarian in
nature. The bulk of activity probably cen-
tered on the manufacture and repair of gear

that would be used later at entirely different
locations, principally in connection with re-
source procurement and processing and other
directly practical purposes. The large chert
bifaces made in late prehistoric times, how-
ever, may have been intended for trade. The
source of this chert is in Eureka Valley so its
presence at Pinyon House suggests that it was
imported from villages on the floor ofOwens
Valley in blank form or that it was obtained
during the course of occupation at this site.
Ifthe latter were true, as seems quite possible,
access to this valued material directly or in-
directly by trade may have been an induce-
ment to occupation here rather than further
from the source.
Hunting can be seen in much the same light

as craftwork. That it was a regular activity
seems a reasonable assumption given the
availability of migrating game and number
of broken projectile points found, though it
is not particularly evident in the faunal re-
mains. It is unlikely that large vertebrates of
any kind frequently visited Pinyon House
when large groups were encamped, and since
this sheltered location commands no view at
all, hunters probably sought game elsewhere,
perhaps nearer seeps or fall migration routes.
Migrating deer inadvertently startled or di-
verted by harvesters working in the sur-
rounding hills might have been susceptible
to ambush at natural defiles not far from the
settlement itself, however.
With plant food of high quality readily

available, hunting was not essential to sub-
sistence during the pinyon harvest. In the long
run, however, it would help stretch plant food
stores when these were short or would grow
short later. Whatever the particulars, it is clear
that hunting necessarily diverted labor that
might have been otherwise invested in pin-
yon procurement, yet did not directly con-
tribute to the support of that activity. In this
sense, as in the case of craftwork, it suggests
long occupations or slow-paced harvests dur-
ing which activities other than pinyon pro-
curement came into play in anticipation of
future eventualities.
The specific form of pinyon exploitation

reflected archaeologically at Pinyon House
explains why all these unrelated activities
would not be unduly disruptive. The pine-
cone roasting features found in Structures 1,
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2, and 10 are unmistakable evidence ofwhat
has been termed "green cone procurement"
(Bettinger and Baumhoff, 1983), in which the
harvest extends over reasonably long periods
and during which only about half of the time
is devoted to procurement requiring the par-

ticipation of both sexes. The balance is set
aside for the roasting ofgreen cones to make
them easier to handle, a task which falls to
females (cf. Dutcher, 1893), leaving males
free for other activities. These periods ofspare
time during the harvest itself, then, at least
partly account for the evidence of the activ-
ities unrelated to pinyon procurement (for an
ethnographic account of this see Steward,
1934: 429).
Some of the structures at Pinyon House,

on the other hand, indicate occasional oc-

cupations beyond the harvest period during
which these activities must have occurred as

well. The gabled and conical dwellings simply
seem too elaborate and too well used to be
explained as temporary fall residences; ac-

cording to ethnographic accounts (Dutcher,
1893: 377-387), the latter resembled the lean-
to built at the margins of the site which, if
actually used for that purpose, suggests there
were also occupations of shorter duration.

It is reasonable to assume that the vari-
ability in length of residency indicated by
these structures reflects both success in ac-
cumulating surpluses earlier in the year and
the size of the local pinyon crop. In all like-
lihood, some occupations lasted only until
the crop was exhausted, possibly not that long
provided sufficient surpluses had been set
aside elsewhere, presumably on the valley
floor. On such occasions, the entire harvest
beyond that which could be readily trans-
ported might have been cached for retrieval
later. In certain years it is conceivable that
despite the presence of a good crop, this re-
source and this and other pinyon camps were
ignored altogether. It goes without saying that
occupation failed to occur when the crop here
was very poor or failed altogether.
The more elaborate gabled and conical

houses, of course, testify to much longer oc-

cupations. Presumably these occurred in years
when the conditions noted above were re-

versed, that is, in years when other resources
had not generated substantial surpluses for
winter and when the nut crop was good or at

least the best among the available alterna-
tives. Ethnographic accounts (Steward, 1933:
239, 241-242, 1934: 432-434) are wholly in
agreement on this point. As a general rule,
we might also expect that occupation lasted
as long as the cached supply of pine nuts and
sometimes ran all winter and into spring.

Craftwork was probably more regular and
intensive during these extended winter oc-
cupations than at other times. The rhythm
of the subsistence-settlement system, in par-
ticular the lack of available resources and
consequent diminishment of subsistence ac-
tivity, freed large blocks of spare time in the
winter months that could be devoted to
equipment manufacture and repair. Since free
time might be scarce and was certainly un-
dependable in other seasons, such winter
chores were necessary regardless of location.
It would have been particularly important,
then, to transport the requisite tools, raw ma-
terial, and gear in need of repair to pinyon
camps in the fall when occupation was to last
the entire winter; the same effort, however,
would be largely wasted in the case of shorter
occupations. As much as the need to know
the whereabouts of good stands worthy of
exploitation, that aboriginal groups kept close
watch on the size and maturation of the nut
crop (cf. Steward, 1933: 241, 304) can partly
be explained in terms of the need to know
the probable length of occupation and plan
the best manner in which to incorporate pi-
nyon procurement into the other activities
essential to the long-term success ofthe group.
The point driven at here is simple. It is that

two broad sets of behaviors are evident at
Pinyon House. One set has to do with pinyon
procurement, which gives the site its distinc-
tive resource assemblage, general location,
basic social units, and to some extent its sea-
sonality. The other kinds of behaviors relate
not to pinyon procurement per se, though
they were clearly accommodated to it. These
behaviors reflect broader requirements ofthe
subsistence-settlement system. Hunting,
craftwork, the size of resident groups, length
of occupation, kinds of structures, and per-
haps even choice of specific geographical lo-
cation in terms of advantages for trade of
social alliances, cannot be understood in terms
of pinyon procurement at all. They reflect
decisions made within an entirely different
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context in which past, present, and future cir-
cumstances dictated the choices of action
needed for adaptive success.

Binford (1980) would no doubt argue that
these characteristics are inherent to "collec-
tor" systems, which he sees as being heavily
influenced by environmental variables, sea-
sonality in particular, and certainly season-
ality is partly to work here. Bettinger and
Baumhoff (1982), on the other hand, would
have these same characteristics result from
what they have called "processor strategies,"
in which mobility is limited and adaptive
success is assured by investing substantial
amounts of time in resource processing.
We have shown how at Pinyon House the

complex organization of disparate but essen-
tial activities was made possible by a focal
procurement activity that, while labor inten-
sive, nonetheless provided substantial
amounts of spare time owing to the manner
in which the resource was processed. In at
least this limited sense, the processor-traveler
dichotomy more adequately explains the
multiplicity of activities observed at Pinyon
House. As a more general proposition it does
not seem unreasonable to expect that as re-

source use becomes more intensive and re-
sources requiring more processing are in-
creasingly central to subsistence, the amount
of lag time allowed by that processing natu-
rally frees up spare time for some individuals.
This spare time then requires that other ac-
tivities be integrated with the resource activ-
ity (procurement and processing) of the mo-
ment. In this sense, it is reliance on low-
quality resources rather than a simple effect
of seasonality which produces the kind of
planning we observe at Pinyon House and
the kind of planning that Binford identifies
with collector-type systems. That such plan-
ning was necessary at all also follows from
the processor-traveler model, since in pro-
cessing strategies locally high population den-
sities reduce the ability to avoid resource
shortages by moving away from them and
requires that they be solved by the shortage
of surpluses. As Binford (1980) has made
clear, however, that Owens Valley has a re-
source-poor winter would also lead us to ex-
pect some reliance on storage, so it is likely
that both seasonality and processing require-
ments are involved here.
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CHAPTER 5. TWO EAGLES: NATURAL SETTING,
ARCHAEOLOGICAL PROCEDURES, AND FEATURES

From Westgaard Pass south to Waucoba
Canyon, an aboriginal trail route between
Owens Valley and Saline and Eureka Valleys
to the east, there is a broad and complexly
faulted embayment in the Inyo Mountains.
Within this embayment, headwardly eroding
stream channels have intricately dissected an
uplifted block of ancient lake sediments to
form an extensive badlands of narrow, fin-
gerlike ridges separated by equally narrow,
steep-sided arroyos. At the northern margin
ofthe embayment a series offlat-topped ridges
extends southward from the adjacent Inyo
foothills into the badlands. The site of Two
Eagles (Iny- 1756) sits atop one ofthese ridges,
near one of a series of springs fed by subsur-
face runofffrom the Inyo uplands behind the
site (fig. 5.1). The largest of these springs is
sufficiently vigorous to sustain a small stream

that year-round runs along the ground surface
for about 700 m before disappearing in a rock
gully bottom.
The site consists of 28 rock structures,

abundant groundstone implements, moder-
ate quantities of chipped stone tools and
waste, and other cultural debris distributed
over an area of about 8400 m2 (fig. 5.2). The
bulk ofthe chipped and ground stone artifacts
are concentrated in the lower third ofthe site,
which is that part of the ridge closest to the
springs. The structures occur over a larger
area. Most are concentrated on the ridge but
a few are found on the adjacent foothill ped-
iment of the Inyo Mountains.
Two Eagles lies at an elevation of 1524 m,

some 3000 m above the adjacent valley floor,
but its location on a southwest-facing slope
with maximum exposure to the sun and with-

Fig. 5.1. View of Two Eagles looking northeast toward Inyo Mountains and general vicinity of
Pinyon House. Lower border of the Pinyon Woodland is visible as a scatter pinyon pine along crest of
range.
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Fig. 5.2. Map of Two Eagles with surface col-
lection grid system superimposed.

in the rainshadow ofthe Sierra Nevada-well
beyond the influence of winter storms that
fall principally in the Sierra Nevada uplands
but bring incidental precipitation to the east-
ern Sierra Nevada foothills -produces a local
climate much more arid than at comparable
elevations on the opposite side of the valley.
Maximum temperatures in July average close
to 38°C, dropping to about 10°C in February.
Mean annual precipitation is probably less
than 13 cm.
The vegetation on the exposed ridgetops

surrounding the site is an exceedingly depau-
perate desert scrub association dominated
by shadscale (Atriplex confertifolia), grease-
wood (Sarcobatus vermiculatus), cottonthorn
(Tetryademia canescens), spiny hopsage
(Grayia spinosa), and wolfberry (Lycium an-
dersonii). In sandy, sheltered arroyo bottoms,
bunchgrasses such as ricegrass (Oryzopsis
hymenoides), needlegrass, and giant wild rye
occasionally flourish, but they are only a mi-

nor component on the ridgetops nearby. The
lack of protective ground-cover on the rela-
tively stable flat ridgetops has permitted de-
flation of the soft lacustrine sediments, leav-
ing a well-developed desert pavement. The
small spring at the foot of the ridge upon
which Two Eagles is located supports a di-
minutive oasis of riparian vegetation con-
trasting sharply with the vast and monoto-
nous desert scrub community surrounding it.
A few tall cottonwood (Populus fremontii)
constitute the overstory of this riparian
growth. The understory is an impenetrably
dense thicket ofwillow (Salix spp.), rose (Rosa
woodsii), cane (Phragmites communis), with
low mats of rush (Juncus spp.), sedge (Carex
spp.), dotted by an occasional iris (Iris mis-
souriensis) and orchid (Epipactus gigantea),
occurring in the more open spots.
The catchment commanded from Two Ea-

gles is larger than that of Pinyon House, but
much smaller than that of Crater Middens.
Access to the north is severely restricted by
the steep Inyo Mountains front; the broken
badlands topography of the Waucoba em-
bayment interrupts travel routes to the east,
south, and west. Given these constraints, the
Two Eagles catchment is roughly 116 kM2,
68 percent of which is Shadscale-Sagebrush
desert scrubland and 23 percent a halophytic
Greasewood-Shadscale scrubland on the val-
ley floor. Pinyon Woodlands east of the site
occupy only 2 percent of the catchment. A
Riparian zone along an 8 km, stretch ofOw-
ens River is an equally minor component,
constituting but 7 percent of the total catch-
ment area.

ARCHAEOLOGICAL PROCEDURES

Two Eagles was initially located during the
probabilistic surface survey of Owens Valley
in 1972, when it was designated site B 25/2
and classified as a lowland occupation site
(Bettinger, 1 975a). Within this category, Two
Eagles was notable not only for its abundance
of structural and artifactual remains, but also
for the lack of surface disturbance and ob-
vious evidence of depredation by relic col-
lectors. Its major shortcoming as an archae-
ological site was the lack of buried cultural
deposits. The whole of its artifactual assem-
blage, except for items buried within struc-
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tural remains, was confined to within a few
centimeters of the present ground surface.
Even within individual structures soil de-
position is minimal, most floors being cov-
ered only by a thin layer of slopewash. With
little possibility of establishing stratigraphic
control over most of the cultural assemblage
at Two Eagles, the range of archaeological
problems that could be addressed by exca-
vation there was extremely limited. Never-
theless, once our Owens Valley research
turned specifically to consider patterns ofsea-
sonality and subsistence, Two Eagles ap-
peared ideal owing to the possibility of re-
covering plant and animal macrofossils from
hearths that might be found within its nu-
merous structures.
The archaeological procedures followed at

Two Eagles were essentially the same as those
followed at Pinyon House. In 1978, a Federal
Antiquities Permit was secured and four
structures (Structures 2, 10, 11, 25) were par-
tially or completely cleared. In contrast to
those at Pinyon House, none ofthese features
contained either hearths or abundant cultural
debris. Because there was a chance that this
small sample was unrepresentative of struc-
tures at the site generally or that, despite all
evidence to the contrary, our excavations had
failed to cut deeply enough to expose the true
occupation floors, we returned to Two Eagles
in 1979. During this second season, a 15 x
15 m grid system was superimposed over the
site (fig. 5.2), its long axis oriented 39.5° East
ofNorth. The 43 partial and complete squares
or quadrats defined by this grid system were
numbered in west to east rows, beginning at
the southwestern tip or lower end of the site.
All cultural materials were completely col-
lected from each square, except for ground-
stone implements which, owing to their num-
ber, were counted but not retrieved.
Upon completion ofthe surface collection,

9 ofthe 24 remaining unexcavated structures
at the site were randomly selected for exca-
vation. In most instances, only one-half of a
structure was exposed, the choice between the
halves determined by the flip of a coin. In
cases where this partial exposure suggested it
might be useful, excavation was expanded to
include the remaining half of the structure.
In only one structure, Structure 8, was the
cultural deposit deep enough to warrant ex-

TABLE 5.1
Description of Strata at Two Eagles

Unit Thickness Description

III 2-4 cm Loose tan silts. Uncompacted surface
material. Contains pebbles which
in places form a well-defined
pavement the interstices of which
are filled with this loose material.

II 4-8 cm Tan silts. Fine-grained, compacted
silts in places showing evidence of
mud cracking but no obvious bed-
ding.

I unknown Blocky red soil. Prismatic structure
and evidently high in clay content.
Contains large angular cobbles in
contrast to the two superior units,
in which they are lacking.

cavation in more than a single stratigraphic
unit. In several instances, a small test square
was cut into the exposed structure floor to
assure that deeper deposits were not over-
looked. In no case, however, was any buried
floor found by this method.
STRATIGRAPHY: Although there was no

buried cultural deposit at the site and exca-
vation was entirely confined to relatively well-
defined features, a discussion of the site stra-
tigraphy on the basis of several small test
squares will facilitate understanding of sub-
sequent discussions devoted to structure con-
struction.

In all, three stratigraphic units were noted,
a brief description of which appears in table
5.1.

SURFACE FEATURES

Surface features at Two Eagles are of only
two kinds: rock art and structures. Each of
these categories is described individually be-
low.
PETROGLYPH: The only example ofrock art

located at the site was found on a small an-
gular cobble of metamorphic rock, 27 x 14
x 9.5 cm, located in Grid 10. It exhibits a
single pecked design surrounded by a thin
pecked line that follows the ridges between
intersecting flat cobble surfaces (fig. 5.3). The
design is clearly patterned, rather than hap-
hazard, but does not appear to depict any
natural or cultural object. It is best described
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Fig. 5.3. Small pecked petroglyph from Two
Eagles.

as a dot or filled circle with several branching
projections done in the Great Basin Curvi-
linear Abstract Style. Unlike the bulk ofGreat
Basin rock art, this example occurs on a small
cobble, not a massive boulder or bedrock out-
crop; and it was situated in the center of an
intensively used site in close proximity to two
of its most elaborate structures, not near a
game trail some distance from a settlement.
Accordingly, it seems unlikely that this pet-
roglyph can be interpreted as having been
connected with hunting magic, the explana-
tion generally accorded Great Basin rock art
(cf. Heizer and Baumhoff, 1962). Presumably
this specimen was ofsome social, ceremonial,

or political significance, butjust what this was
is presently unclear.
ROCK RINGs (28 examples; 13 excavated):

All ofthe 28 structural features at Two Eagles
were rock rings. Although these varied some-
what in terms of size, shape, furniture, elab-
oration in wall construction, and the presence
of attached features, as a group they are
roughly circular alignments of metamorphic
and sedimentary cobbles and boulders placed
in an irregular single course that varies in
width and in the number of stones concen-
trated within that width. With the possible
exception of Structure 9, none yielded evi-
dence of organic construction materials.
Nevertheless, it is likely that their rude walls
served as footings for open or roofed super-
structures.

Trees that might furnish suitable building
material are rare in the vicinity of the site
and no charred log sections were found in
excavation, so it is unlikely that large beams
were used for construction. Present evidence
points to a lighter framed structure-either a
domed wikiup built of willow saplings set in
a circle, bent inward, and lashed (cf. Steward,
1933: 265) or a conical wikiup of willow or
other small limbs or poles leaned inward,
lashed or unlashed at the central intersection
(cf. Kelly, 1932: 104-105; Steward, 1941: 233,
1943: 272; Stewart, 1941: 378, 1942: 257).
Presumably there was a cover of brush or
grass-woven, bundled in sheaves, or left
loose-held in place by horizontal withes or
battens or merely laid on the exterior or wo-
ven into the superstructure framework (Stew-
ard, 1933: 264-265).

Nearly all the structures incorporate me-
tates, usually as building material. In some
instances, however, two or more ofthese im-
plements are arranged in small alcoves im-
mediately outside the structure, generally to
the south or southeast near a south-opening
break in its wall (fig. 5.4). Evidently, these
alcoves were used for seed milling by the oc-
cupants of the house, and were so placed to
take advantage of afternoon shade and pos-
sibly wind protection afforded by the adja-
cent domed structure.
Evidence offire either as hearths or charred

structural remains was restricted to three
structures. First, a small, central burn area,
roughly 35 cm in diameter-apparently a
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Fig. 5.4. Milling alcove associated with Structure 10. Grinding surfaces of millingstones at the upper

left and lower left of photograph have been rejuvenated by pecking. View is to north.

hearth-was partially exposed in the eastern
half of Structure 3. Second, a broad charcoal
scatter, 1 x 1 m, possibly leavings from a

hearth but more likely charred roofing or
flooring, and a small patch oforange oxidized
soil, probably the result of burning wall ma-
terial, were noted on the floor of Structure 9
immediately adjacent to its east wall. Finally,
a distinct zone ofburned soil, oval in outline
and measuring 60 x 40 cm, was found close
to the north wall of Structure 8. This feature
may represent a fireplace or a bush that burned
in a more recent fire.
The floors of most structures show very

little relief. The majority appear to have been
scraped out of the gently sloping ridgetop
leaving a relatively smooth, flat platform, the
uphill margin of which is perceptibly lower
than the adjacent ground surface, the down-
hill margin roughly level with it. The rock
walls seem most often to have been set out-
side this scraped platform.
A briefdescription ofeach excavated struc-

TABLE 5.2
Attributes of Unexcavated Structures at

Two Eagles

Associ-
Struc- Floor Dimen- ated mill- Associated
ture plan sions (m) ingstones features

1 oval 1.9 x 1.2
4 oval 2.2 x 2.0 1
5 oval 2.6 x 1.6 1
7 round 2.1 x 2.0 1
12 oval 2.6 x 2.3 2
13 round 1.9 x 1.8
14 oval 2.2 x 1.7 1 milling alcove
16 oval 2.5 x 2.0
18 oval 2.3 x 2.0
20 oval 1.9 x 1.4
22 oval 2.4 x 1.6
24 oval 2.3 x 1.5 Structure 25
26 oval 3.1 x 2.5
27 oval 2.0 x 1.8 2 milling alcove
28 oval 2.0 x 1.5 1
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Fig. 5.5. Exposed floor of Structure 2. Large boulder at upper right edge of exposure is millingstone.
Tape extended to one meter provides scale. View is to the south.

ture is furnished below. Salient characteris-
tics ofthe 15 unexcavated structures are sum-
marized in table 5.2.

Structure 2. This feature is roughly circular
in plan, measuring 3.0 m north-south and
2.5 m east-west, enclosing an area of 6.1 M2.
It is well defined and regular in outline, though
constructed with relatively few rocks, one of
them a millingstone (fig. 5.5). The floor is a
flat platform that was probably scraped out
of the loose and compacted tan silts that cap
the ridgetop (cf. table 5.2). There is an open-
ing on the southeast, presumably a doorway,
alongside of which are four metates, two to
the north and two to the south. This arrange-
ment suggests use of the structure entrance
as a specialized milling area which is in con-
trast to the separate milling alcove more typ-
ical ofstructures at the site. A shallow depres-
sion, servicable as a cache pit or storage area,
occurs just inside the opening on its south
side (fig. 5.6).
Excavation ofthis structure yielded a single

Owens Valley Brown Ware sherd, a Rose

Spring point, four bifaces, two roughouts, a
piece ofworked bone, a quartz crystal, a frag-
ment of specular hematite, and compara-
tively large quantities of bone and debitage.
It is unlikely, however, that all of this exten-
sive assemblage resulted from activities oc-
curring in the structure. More likely some of
these remains washed or were thrown into
the feature following its abandonment. That
surface cultural debris is concentrated in the
vicinity of Structure 2, as in the lower por-
tions of Two Eagles generally, tends to sup-
port this notion.
Two obsidian samples from Structure 2

yielded hydration rim measurements of 3.2
(OHL 877) and 3.6 ,u (OHL 878), roughly
equivalent to calendar dates of A.D. 220 and
100 B.C., respectively. These suggest a greater
age for the structure than is indicated by the
two time-sensitive artifacts recovered during
its excavation: a Rose Spring projectile point,
which dates between A.D. 600 and 1300, and
an Owens Valley Brown Ware sherd, which
dates between A.D. 1300 and historic times.
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In view ofthe uncertain relationship between
the items found in Structure 2 and its occu-
pation, however, neither the time-sensitive
pieces nor the obsidian hydration dates can

be presumed to date the feature reliably, ex-
cept in the very loose sense that the time span
they denote is essentially equivalent to the
entire period over which Two Eagles is
thought to have been occupied and Structure
2 must date within this interval.

Structure 3. Structure 3 is relatively well
defined although its stone wall is irregular and
discontinuous, describing a rough oval 4.0 m
long and 3.0 m wide (fig. 5.6), with a total
floor area of 6.9 M2. It is possible, though by
no means clear, that one of the breaks in the
east or north walls is a doorway. The floor
was scraped to make a flat platform. A small
zone of burned soil centrally located in the
structure apparently represents a hearth. In
addition to a single metate incorporated in
its wall, Structure 3 yielded only a biface frag-
ment and a small quantity ofchipping debris.
As is the case for Structure 2, and nearly all
other structures at Two Eagles, the possibility
that these materials are unrelated to the use
of the structure cannot be dismissed.
Two obsidian flakes from Structure 3 yield-

ed hydration measurements of 3.4 (OHL 890)
and 3.3 ,u (OHL 891), which correspond to
ages of A.D. 60 and 140, respectively. Just
how these particular pieces relate the age of
the structure is unclear as is the relationship
between the cultural assemblage recovered
from the structure and the activities that oc-

curred there.
Structure 6. Structure 6 is more oval than

circular in outline. The interior measures 3.0
by 2.0 m, occupying an area of 4.6 m2, the
long axis oriented north-south. The wall is a
loose arrangement of rocks, two ofwhich are

metates (fig. 5.6). A third metate was found
slightly inside what is apparently the main
line of rocks that form the southwestern wall
of the structure and may have been used or

stored there; alternatively, it may simply be
a wall rock that was intentionally placed or
subsequently rolled off the main line. Al-
though relatively smooth, and sightly con-
cave-possibly as the result of having been
scraped prior to the construction ofthe struc-
ture, the floor is unveven and for the most
part follows the ground slope in the vicinity

of the structure. There is no obvious break
in the structure wall to suggest a doorway. A
single sherd found on the surface in the north-
ern part of the structure was counted as part
of the site surface assemblage and a small
quantity of chipping debris was recovered in
excavation.

Structure 8. In virtually every respect ex-
cept size, Structure 8 is atypical of the struc-
tures found at Two Eagles. The rock wall,
which varies in width from 120 cm in the
south to less than 40 cm in the north, is laid
out in a circle about 3.0 m in diameter, and
encloses a floor space of 6.6 M2. It is well
defined, heavily built, and incorporates 21
metates and metate fragments -far more than
any other structure (fig. 5.7). Either by acci-
dent or by design, the wall course compen-
sates for the natural ground slope, being higher
in the south than the north so that the top is
almost level throughout its circumference. In
contrast to the floors of the other structures
that were examined, which were typically
shallow depressions, the interior of Structure
8 takes the form ofa bowl-shaped basin mea-
suring 2.5 m north-south, 2.1 m east-west,
and 32 cm in depth at its lowest point. It was
clearly dug, rather than scraped, through the
tan silt unit and into the blocky red subsoil
below (cf. table 5. 1). The basin is small enough
to leave a narrow, unexcavated area around
the inside ofthe rock wall. This shelflike band,
composed of the compacted tan silt unit that
is the floor matrix in other structures, is 70
cm wide at its broadest point but pinches to
only a few centimeters in the southeastern
part of the structure owing to the offset lo-
cation of the basin within the encircling rock
wall. It is unclear whether the shelf was used
for specific purposes related to the use of the
structure (e.g., storage or seating) or whether
it was simply left to support a pole framework
overhead.
An area of burned soil that is well defined

and intensely oxidized and may be the re-
mains ofa hearth was situated at the northern
end of the basin. At this spot the side of the
basin is more gently sloped than elsewhere
along its perimeter and the rock wall nearby
is both low and discontinuous; it may be that
this marks a ramplike entrance to the struc-
ture, the hearth placed here to make use of
the door as a smokehole. A small quantity of
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charcoal from the hearth yieded a radiocar-
bon date of less than 100 years, which is to
say, essentially modem (UCR-1556). There
is no evidence ofconstruction material with-
in the structure, and other than the hearth
and small bits of charcoal found in the basin
fill, there was no evidence of fire.
A milling alcove consisting of a circular

rock wall about 1 m in diameter with four
associated millingstones was attached direct-
ly to the southwestern wall of the structure.
Only the northernmost of these implements
was in a position useful to an individual seat-
ed within the alcove, but any of them could
have been used by someone seated outside,
as would be the case had its interior been
used for storage, e.g., for seeds. The relation-
ship between a chert core found within the
alcove wall and the milling activities thought
to have taken place there is unclear. One sug-
gestion is that it was stored here for future
use. It is equally possible, however, that the
association is fortuitous, and that the core
was tossed there when its utility in some other
activity had ended.
The assemblage of cultural materials re-

covered from Structure 8 is substantial and
includes examples of every major category
found at the site. The collection from the
other 12 excavated structures combined is
small by comparison, the total for every cat-
egory being less than the total for the corre-
sponding category in the collection from
Structure 8. Grinding implements are partic-
ularly well represented by 1 complete mill-
ingstone, 17 millingstone fragments, and 5
whole or fragmentary manos. The chipped
stone assemblage is no less impressive and
includes 4 Cottonwood Triangular and 4
Desert Side-notched points, 10 bifaces, 8
roughouts, a battered cobble, 6 unifaces, 3
cores, and 380 pieces ofchipping waste. Also
found were 10 Owens Valley Brown Ware
sherds, a worked sherd, 2 pendant fragments,
a quartz crystal, an Olivella bead (Class K2),
a bone bead, 2 worked bladelike flakes of
chert, and a fragment ofworked bone. In ad-
dition to these items, a rod-shaped piece of
vesicular basalt with a shallow hole drilled
conically into one end-possibly a pipe pre-
form-was found on the surface among the
rocks that form the northwestern wall of the

structure but is counted as part of the site
surface assemblage.
The bulk of this cultural debris, most of it

fragmentary, was recovered in the upper part
of the structure fill (Strata I and II) and is
probably unrelated to activities that took place
in the structure, being, more likely, refuse
that accumulated in the deep central depres-
sion after the structure itself had fallen into
disuse.
The assemblage recovered from the basal

deposit (Strata III), however, differs from that
of the overlying units as well as that re-
covered from the site as a whole, which raises
the possibility that it is something other than
refuse. Beads and pendants, both rare at the
site in general, were found in this unit. Sim-
ilarly, in comparison to the site as a whole,
cores and unifaces are more common than
would be expected in an assemblage of such
size,while millingstones, bifaces, and projec-
tile points are less common than expected.
This sample is quite small and therefore un-
reliable, but the paucity ofitems used almost
exclusively by females (milling equipment)
and the relative abundance of items used by
males in connection with stoneworking (cores)
and woodworking (unifaces) is notable (see
below).
An Olivella bushing bead (Class K2) found

in the basal structure fill and five obsidian
hydration measurements ranging from 3.6 to
1.4 ,u (equivalent to dates ranging between
100 B.C. and A.D. 1661) obtained from flakes
recovered in the same unit (OHL 892, 893,
894, 895, and 896) and Desert Side-notched
and Cottonwood Triangular projectile points
and Owens Valley Brown Ware sherds re-
covered from the overlying fill deposit, sug-
gest that Structure 8 was vacated sometime
after A.D. 1300. The date of its initial con-
struction cannot be fixed with equal confi-
dence, but if it is assumed that the flakes
found in the basal deposit did not stray there
by accident but stem from activities that oc-
curred there, a date ofclose to 100 B.C. would
be indicated. If this is so, then Structure 8
was in use during virtually the entire span of
human occupancy inferred for Two Eagles.
This estimate is consistent with the heavy
wall construction ofthe structure, which may
have been continually modified and im-
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proved by the addition of new wall stones,
including, during the later part of its use, me-
tates and metate fragments left by earlier oc-
cupants of the site.

It is unclear why the hearth yielded an es-
sentially modem date, unless it was contam-
inated before excavation or the sample was
somehow contaminated after it was collected.
The only other possibility is that the bum
area, which was in close proximity to the
ground surface prior to excavation, is the
charred remains of a bush that grew and was
later set afire naturally, perhaps as the result
of a lightening strike, long after Structure 8
was abandoned; this notion is made some-
what improbable by the location of the bum
area in the proper position for a hearth.

Structure 9. Structure 9 is roughly circular
in outline and measures 3.4 m in diameter,
with a floor area of 7.6 M2. The wall is well
defined and the rocks within it, six of them
metates, are closely consolidated rather than
widely scattered (fig. 5.7). There are two
breaks in the wall, one to the north, the other
to southwest, either ofwhich might be a door-
way. A thin scatter of charcoal bits spread
over an area about 1 m in diameter was noted
adjacent to the east wall; just south of this,
directly at the base of the wall, was a small
patch of orange oxidized soil. It is believed
that both of these resulted from a fire that
consumed the structure. The tan silt floor was
evidently cleared by scraping, which left a
slight depression that, allowing for the nat-
ural slope, reaches a maximum depth ofabout
7 cm roughly 1 m north of center, sloping
gently upward from there to the south and
more abruptly to the north. Cultural material
recovered during the excavation was limited
to one roughout and one quartz crystal and
seven pieces of debitage. A flotation sample
(F-50) recovered from the deposits within the
structure yielded seeds ofMuhlenbergia spp.

Structure IO. Structure 10 is the largest fea-
ture at the site. It consists of a sparse rock
wall, nearly circular in outline and 3.5 m in
diameter, enclosing an area of 9.8 m2, placed
around a shallow, sloping depression about
10 cm in maximum depth (fig. 5.8). One of
the breaks in the northeast or southwest wall
may be a doorway. Five metates are incor-
porated into the wall. Just outside the struc-

ture to the southeast there is a milling alcove
formed by three large metates set in a semi-
circle and facing inward as though ready for
use by an individual seated within (fig. 5.4).
Burrowing rodents, probably ground squir-
rels, gophers, or rats, have made extensive
use ofthe northern two-thirds ofthe structure
interior, breaking through its tan silt floor and
penetrating to a depth ofat least 25 cm. With-
in this zone the deposit is thoroughly dis-
turbed by burrow networks. Small bits of
charcoal were found during the excavation of
this fill but it was impossible to determine
whether a hearth, or any other form of fur-
niture, was originally present. This is unfor-
tunate as Structure 10 is so much larger than
the other structures at the site that it seems
possible it differed from them in function.
Cultural materials recovered by excavation
include a mano fragment, a uniface, a bit of
specular hematite, and a few fragments of
bone and debitage.

Structure 11. Structure 11 is irregular in
outline and, in places, poorly defined. It ap-
pears to be roughly circular in plan and mea-
sures 2.5 m north-south and about 1.7 m
east-west (fig. 5.8), the total area enclosed
being 4.9 M2. The rock wall includes one me-
tate. The floor is a flat platform scraped into
tan silts. There is an opening in the southeast
wall which may be a doorway. It leads di-
rectly to a milling alcove consisting of three
metates and two manos set around an open
space that is flanked to the west by a loose
alignment ofrocks about 2 m long that trends
north by northeast and may have been built
as a sunshade or windscreen. It is not clear
whether the two metates found in this short
wall are building material or whether they
were stored there while awaiting use else-
where. Two metates found about 2 m east of
the main structure and northeast of the al-
cove do not appear to be associated with
either. No artifacts of any kind were found
in excavation.

Structure 15. This is an irregular rock align-
ment, distinctly oblong in plan, 3.5 m long
and 1.6 m wide (fig. 5.9), with a floor space
of 4.8 M2. These measurements are only ap-
proximate as the structure walls are not well
defined and, except in short segments, do not
follow a uniform course, but trace, rather, a
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jagged pattern. The floor is a shallow depres-
sion scraped into tan silts to a depth ofabout
6 cm. Three metates and two manos occurred
in the wall and may be building material. The
two manos and a metate associated with them,
however, are situated on the exterior of the
wall and could have been stored, or even used,
in this spot without disturbing a pole-and-
thatch superstructure supported by the wall.
Cultural materials were restricted to a cubic
mineral crystal-possibly limonite, a bone
scrap, and a small bit of charcoal.

Structure 17. Judging from its western
half-a clearly defined and well-constructed
wall segment, Structure 17 was originally cir-
cular in outline, measured 3 m in diameter
(fig. 5.9), and encircled an area of 5.6 M2. The
eastern half of the wall appears to have been
dismantled and its constituent rocks scat-
tered over the eastern half of the structure. It
is possible, however, that the eastern part of
the wall was never built, that is, that con-
struction was halted prior to its completion;
this seems unlikely, however, as the tan silt
floor of the structure appears to have been
scraped to make a flat platform, which would
have removed the rocks that occurred there
naturally. No metates were noted in either
the intact or dismantled sections of the wall
and save for one piece ofdebitage no cultural
material was recovered during the course of
excavation.

Structure 19. Structure 19 is an irregular
rock alignment, roughly circular in outline,
measuring approximately 2.0 m in diameter
with a floor area of 3.8 M2. The wall is well
defined only in its northwestern and south-
eastern segments; the remaining segments are
either open or occupied by sparse scatters of
rock that show little evidence of purposeful
placement although they tend to be concen-
trated within the path described by the better
built parts of the wall (fig. 5.9). No doorway
is evident but any of the open wall segments
might have been used in this manner. There
are seven metates in or near the wall. Two
large ones in the northern part ofthe structure
may have been positioned for use as milling
implements, rather than as wall footings, as
the course of the wall itself cannot be ascer-
tained with confidence in their vicinity. The
floor is composed of tan silts, evidently pre-
pared by scraping a saucer-shaped depression

about 2 m in diameter to a maximum depth
of 8 cm in the center. This depression is not
concentric with the inferred wall outline but
offset about 50 cm to the north, the northern
quarter ofthe structure wall runninng through
the depression. A quartz crystal, a piece of
quartz cull, a uniface, and one flake were
found during excavation of the fill overlying
the floor.

Structure 21. Structure 21 is nearly circular
in outline, about 2.5 m in diameter, with a
well-defined rock wall that incorporates a sin-
gle metate fragment (fig. 5.10) and encloses
a floor space of 6.4 M2. There is an opening
in the northern part of the wall that may be
a door. The northern half of the tan silt floor
has been cleared of stones but otherwise ap-
pears unmodified, its contour conforming to
the present ground surface in the vicinity of
the structure. The southern half was evi-
dently scraped to depth ofabout 5 cm to form
a level platform. A Rose Spring Corner-
notched projectile point, a biface, a core, and
three pieces ofdebitage were recovered in the
subsurface deposits. A metate south of the
structure cannot be definitely associated with
it.

Structure 23. This is a loose construction
of rocks, rudely oval in outline, measuring 3
m northeast-southwest and 2 m northwest-
southeast. The floor area thus encircled is 7.0
m2. The wall is wide, poorly defined, and
patchy, and exhibits several gaps around its
circumference any one of which might be a
doorway (fig. 5.10). Two metates were evi-
dently used as wall stones. The floor, which
is composed of tan silts, shows no clear evi-
dence of having been prepared other than by
the removal of rocks. The wall, on the other
hand, seems to have been set in a shallow
circular ditch, either dug or scraped, that is
about 90 cm wide and 7 cm deep; it is the
only example of this particular construction
technique noted at the site. Its presence may
have afforded a solid footing for a pole su-
perstructure and eliminated the need for a
more substantial rock wall. Excavation ofthe
feature yielded only a single bit of debitage.

Structure 25. Structure 25 is defined by a
well-built rock wall, subcircular in outline,
and about 2 m in diameter, enclosing an area
of4.7 m2, set inside the rim ofa saucer-shaped
depression about 12 cm in depth at the center
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(fig. 5.10). The floor is tan silt. Structure 24,
which was not excavated, is directly east of
Structure 25, the two sharing a common wall.
It is not clear whether their juxtaposition is
intentional, which would tend to indicate they
were contemporaneous, or merely coinciden-
tal. Other than a single metate built into its
wall, Structure 25 was devoid of artifactual
material, both surficial and subsurficial.

DIscUssIoN: With the exception of Struc-
ture 8, and possibly Structure 10, the shape,
size, and construction ofthe structures at Two
Eagles is consistent with that expected of
domed or conical pole wikiups used as dom-
iciles. The only piece of evidence running
counter to this proposition is the absence (ex-
cept in Structure 3) of the central interior
hearth, which, in the domed willow wikiup
of the Owens Valley Paiute (Steward, 1941:
283), was used for warmth, though not for
cooking -which was done outside or in a sep-
arate structure. This might reflect occupation
ofthe site exclusively in the summer months,
when no interior hearth'would be needed for
heat, or the diminutive size ofthe structures,
which might have precluded the presence of
an interior fire owing to the scarcity ofusable
floorspace and the fire hazard posed by the
proximity ofthe floor center to the flammable
structure wall.

Structure 8 is well within the range noted
for other structures at Two Eagles in respect
to si'ze, and was probably covered by a pole-
and-thatch superstructure as they were, but
is singular in terms of its substantial wall, the
number of metates it incorporates, and its
excavated subterranean floor.
There are several possible explanations for

this. One is that Structure 8 is functionally
distinct from the other structures,' most of
which are presumably dwellings. It might be
a storehouse or communal men's sweat-
house, for example.' On the otherhand, Struc-
ture 8 might be a dwelling, but one belonging
to an individual of unusual political, social,
or economic standing.

In considering the evidence relevant to
these 'possibilties, use as a storehouse seems
the least likely given the presumed presence
ofa hearth unless it is assumed that this feture
is of natural and not cultural origin. It seems
equally unlikely that this is a high-status
dwelling. It is hard to accept the idea of pre-

historic sociopolitical organization so stable
and rigid that it would admit at any one time
but a single high-status individual who as the
result of his influence occupied exactly the
same dwelling spot as all his predecessors.
This is all the more true because the location
of Structure 8, except for its central position,
which it shares with several other structures,
is not obviously superior as a house site. Too,
had the comforts ofa semisubterranean house
been sufficient to merit use in a high-status
dwelling, it is likely that we would have found
more extensive evidence of the use of this
house form by lower status individuals, es-
pecially since the effort involved in digging
the basal depression, though not inconsider-
able, is not excessive.
The remaining explanation, that Structure

8 is a men's sweathouse, is lent some support
by the apparent male bias in the artifact as-
semblage found in the basal structure fill, pro-
vided this is not simply the result ofsampling
error and represents activities that occurred
in the structure. Use as a sudatory, unmarried
men's dormitory, and general purpose social
center for village males, all recorded for the
Owens Valley Paiute sweathouse (Steward,
1933: 265-266), would explain both the un-
usual wall and interior configuration since a
sweathouse would entail structural require-
ments distinct from dwellings. Further, once
built it would likely be renovated as necessary
rather than replaced by another built else-
where, owing to the restrictive confines ofthe
ridgetop and the probable absence of ritual
practices that would require its abandonment
as might have been true for dwellings upon
the death of an owner (Steward, 1933: 297).
Following this interpretation, it is possible
that the items of personal adornment found
within the structure were objects of wager,
since gambling was a common activity in the
Owens Valley Paiute sweathouse (Steward,
1933: 265).
Three lines ofevidence run contrary to the

above interpretation. First, projectile points
and bifaces, items commonly -though in the
case ofbifaces not exclusively -used by males
and well represented at the site, are poorly
represented in the basal structure fill; we might
reasonably expect their presence in greater
numbers if this structure were a sweathouse
and ifthe material in the basal fill is reflective

NO. 67



BETTINGER: THREE SITES IN OWENS VALLEY

of the activities that occurred there. Their
absence, however, might be the result ofsam-
pling error or ofsome circumstance that made
either the production or use of these items
inconvenient within a sweathouse.
The second piece ofevidence is not so eas-

ily dismissed: Structure 8 is only a little over
3 m in diameter, which would provide very
little interior space for the activities com-
monly associated with a men's social center
and dormitory. By comparison, the Owens
Valley Paiute sweathouse, a circular semi-
subterranean affair with interior beams and
a ridgepole, was about 8 m in diameter and
provided nearly 8 times the floorspace of
Structure 8, which is about 6.6 M2. Even so,
elsewhere in the Great Basin smaller sweat-
houses somewhat similar in size to Structure
8 were used for a range ofactivities essentially
identical to those for which the larger Owens
Valley sweathouse was used (Steward, 1941:
284-285). It is entirely possible, therefore,
that the Two Eagles structure could have been
put to similar use.
The final piece of contrary evidence is the

milling alcove directly attached to the south-
east wall of the structure. Although in eth-

nographic times women occasionally entered
the Owens Valley Paiute sweathouse to at-
tend village meetings, this was clearly unusu-
al. Normally the sweathouse and the area im-
mediately around it were the domain ofmales.
The presence of a milling alcove attached to
Structure 8 is thus difficult to reconcile with
the suggestion it is a sweathouse. The ridge-
top upon which Two Eagles is located, how-
ever, is quite narrow, which might have pre-
cluded the usual segregation of the men's
sweathouse and the area around it generally
reserved for male activities. In combination
with the shade the structure would afford on
the hot, treeless ridgetop, this makes the pres-
ence of the milling alcove near a sweathouse
more understandable.

Bringing these lines of evidence together,
the idea that Structure 8 is a sweathouse is
more in keeping with the available data than
any other alternative proposal as to its func-
tion. Nevertheless, inconsistencies in the de-
tails of its assemblage, size, and associated
features, require that this interpretation be
regarded as tentative even though each of
these inconsistencies can in varying degrees
be reconciled to this explanation.
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CHAPTER 6. TWO EAGLES: ARTIFACT ASSEMBLAGE

MILLING EQUIPMENT

MILLINGSTONES: A total of 212 milling-
stones was found (table 6.1). Of these, 194
occurred on the surface, in association with
structures or milling alcoves, or as isolated
artifacts. The remaining 18 pieces were re-
covered during excavation, all of them in
Structure 8. The surface millingstones were
counted but not collected. Metric data and
field sketches, however, were obtained for a
sample ofsurface millingstones present in six
randomly selected 15 x 15 m quadrats (1, 6,
7, 9, 27, and 42). The 53 millingstones con-
tained within these six quadrats are consid-
ered representative of the entire assemblage
of surface millingstones at the site.

All ofthe millingstones present, surface and
subsurface, exhibit flat working surfaces with
light to moderate use-wear and are made of
locally occurring sandstone or indurated
metasedimentary sandstone. These materials
grade into each other, which makes attempts
at distinction difficult and to a degree arbi-
trary. The 18 excavated examples and the 53
surface examples for which metric data are
available can be further divided according to
shape into flat slab millingstones, flat block
millingstones, and unclassified fragments.

Flat Block Millingstones (10 examples; 7
sandstone, 3 metasedimentary sandstone).
Nine of these are surface specimens. The re-
maining example was recovered during ex-
cavation of Structure 8. They differ from flat
slab millingstones both in size and shape (ta-
ble 6.2). A few are merely thick tabular slabs,
but most are large, angular boulders that ex-
hibit a single broad working surface (fig. 6. 1).
None is so large that it cannot be considered
portable, however. The grinding surfaces ap-
pear to exhibit use more intensive than is
typical of flat slab millingstones and in three
cases the grinding face has been rejuvenated
by pecking (e.g., fig. 6.1). Several exhibit ru-
dimentary attempts at percussion trimming
and grinding along the edges, though none
has been substantially modified in this man-
ner. All but one ofthese artifacts were located
in quadrat 9, four in association with Struc-
ture 8, one in association with Structure 9.
Structures 8 and 9 are among the most care-

fully constructed dwellings to be found at Two
Eagles and are centrally situated with respect
to remaining dwellings. It is not unreasonable
to suggest, therefore, that this concentration
of block millingstones-which are on the
whole better made and more intensively used
than slab millingstones-reflects prolonged
use ofthe vicinity ofquadrat 9 as a residential
location conveniently equipped with seed
processing facilities.

Flat Slab Millingstones (35 examples; 10
sandstone, 24 metasedimentary sandstone, 1
unclassified). All 17 of the millingstones re-
covered during excavation and 18 of the 53
millingstones in the surface sample are ofthis
type (table 6.1). The bulk are undressed tab-
ular slabs of sandstone or indurated sand-
stone that have been put to use as milling-
stones. A few examples show evidence of
having been trimmed by percussion flaking.
Among the excavated specimens, in no case
is the grinding wear advanced to the point
that the entire working surface has become
smooth, but one has been pecked to rejuve-
nate the grinding face, possibly because it had
reached this state. Three of the surface mill-
ingstones of this type also display pecking,
presumably for the same reason. Light
scratching observed on a single surface spec-
imen may represent an alternative method of
grinding surface rejuvenation, as has been
previously suggested for scratched milling
surfaces noted at Pinyon House.
On several of the millingstones recovered

by excavation, the grinding surface is posi-
tioned to take advantage ofa thin, crystalline
coating occurring naturally on one side ofthe
slab. Possibly this is because this surface was
harder, tougher, and, owing to the presence
ofminute interstices between the crystal faces,
offered a roughened working face that would
serve to hold small seeds in place and thus
facilitate their reduction into flour.
The largest slab millingstones, those great-

er than about 5 cm in thickness, are too heavy
to have been readily moved from site to site,
though they would be easily transportable for
short distances, for example, from place to
place within a site. Several examples, how-
ever, are extremely thin and therefore light
enough to be carried without difficulty on long
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TABLE 6.1
Distribution of Milling Equipment at Two Eagles

Structures

Surface 2 3 6 8 9 10 11 15 17 19 21 23 25 Total

Millingstones
Flat block 9 1 9
Flat slab 18 17 35
Unclassified 26 26
Unanalyzed 141 141

Manos
Convex 3 2 5
Flat 1 1
Planoconvex 2 2
Unclassified 1 1
Unanalyzed 23 23

Battered cobbles 6 1 7

collecting trips that might occasion overnight sandstone). These are fragmentary milling-
stays away from base camps. Nine of the 17 stones too incomplete to be confidently iden-
flat slab millingstone fragments recovered tified as to form. All of them were found in
from Structure 8, for example, are less than the surface sample and all of them exhibit
2.0 cm thick and would have certainly been flat, as opposed to basin, grinding faces. Note
useful for this purpose. Among these nine that data for thickness, the basis upon which
fragments are six conjoining specimens from slab and block form millingstones are distin-
two different millingstones, one represented guished, are entirely lacking (table 6.2).
by four fitting pieces (fig. 6.2), the other by MANos: A total of 32 artifacts was iden-
two. tified as manos (table 6. 1). Of these, 26 were

Unclassifiable Millingstone Fragments (26 found on the surface and 6 were recovered
examples; 15 metasedimentary sandstone, 11 by excavation. The surface manos were

TABLE 6.2
Metrical Data for Millingstones from Two Eagles

Length (cm) Width (cm) Thickness (cm)

Flat block x 45.68 20.96 12.92
S 17.77 8.48 3.61
n 7 5 9
Range 74.0-28.0 31.0-9.0 21.0-10.0

Flat slab surface sample x 32.20 18.81 6.02
S 28.47 9.06 2.30
n 5 8 18
Range 82.0-11.0 36.0-8.0 9.0-1.5

Subsurface sample x 2.52
S 1.42
n 15
Range 5.7-1.3

Unclassified x 30.95 21.62
S 6.81 4.66
n 11 13
Range 43.0-24.0 28.0-13.0
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Fig. 6.1. Flat block millingstone (0-1 131) from
Two Eagles.

counted but, with the exception oftwo fitting
fragments of nonlocal stone and a specimen
wrongly identified in the field as a hammer-
stone, were not collected or measured. All of
the surface examples, save for the fitting pair
of fragments that were collected, were of lo-
cal sandstone or metasedimentary sandstone
and none, except for the same fitting pair of
fragments, was intentionally shaped other
than by rough percussion trimming. As a
group, the surface manos differed in no ob-
vious way from the excavated specimens.
The six excavated manos and the three sur-

face manos that were collected are typed as
follows.
Convex Manos (5 specimens; 3 sandstone,

2 vesicular basalt). Three of the five manos
of this type were collected as surface speci-
mens. Of the three, two (0-825, 898) are fit-
ting vesicular basalt fragments that form a
complete bifacial mano that is roughly square
in plan, measuring 7.2 x 7.2 cm, and 3.9 cm
in thickness. Neither grinding face is severely
worn and shaping is limited to minimal
grinding to remove surface irregularities on
two adjacent sides. It is worth noting that the
two fitting pairs of mano fragments found at
Pinyon House were also vesicular basalt, per-

Fig. 6.2. Flatslabmillingstone(O-1087, 1739,
1738, 1741) from Two Eagles.

haps reflecting the ease with which vesicular
basalt artifacts are recognized in the field.
The other surface mano (0-878) collected

is roughly circular in plan and measures 7.5
cm long, 7.1 cm wide, and 3.8 cm thick. It
exhibits a single lightly ground working face
and extensive battering on two adjacent sides.
It is unclear whether this battering is con-
nected with the use of the piece as a mano or
whether it represents secondary use as a ham-
merstone. The material is a soft friable sand-
stone.
The two convex manos recovered during

excavation, both in Structure 8, are complete
unifacial specimens made of sandstone. One
(0-1 108) measures 12.7 cm long, 8.0cm wide,
and 6.9 cm thick (fig. 6.3a); the other
(0-1147) is 14.4 cm long, 9.0 cm wide, and
6.2 cm thick. Each exhibits a moderately well-
worn convex grinding face. Neither appears
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TABLE 6.3
Metrical Data for Battered Cobbles from

Two Eagles

Length (cm) Width (cm) Thickness (cm)

x 7.69 6.21 5.31
S 1.02 1.13 0.89
n 7 7 7
Range 9.3-6.4 8.0-5.2 6.9-4.3

Fig. 6.3. Selected manos and bal
from Two Eagles. a. convex mano;

c. battered cobble. a. 0- 1 108; b. 0-1 1

to have been shaped intentional
grinding face of the larger specin
to have been pecked, probably to
a portion of the grinding face thal
too smooth.

Flat Mano (1 specimen; metas
sandstone). This (0-1109) is a th
ble that exhibits light grinding we,
margins, which are raised slightli
center ofthe working face. The pie
ly rectangular in outline and the
been rudely trimmed by percus,
(fig. 6.3b). It measures 8.9 cm lc
wide, and 1.8 cm thick.
Planoconvex Manos (2 specii

metasedimentary sandstone). Ea
is a tabular cobble of hard, metas
sandstone on which one flat nati
appears to have been used in gri
a rotary stroke or with a recipr
while being held firmly parallel tc

the millingstone, producing a flat grinding
surface. In each case, an opposing flat surface
has been used with a reciprocal, rocking mo-
tion without being held parallel to the mill-

0 1 2 cm. 4 ingstone surface, producing a convex grind-
ing face. In both instances, the natural planar
surface with flat grinding wear is larger than
the one with convex wear. Each specimen
bears percussion scars along its margins, but
it is not certain whether this is from inten-
tional shaping or from incidental use as
a hammerstone. The smaller of the two
(0-1091), which is 9.3 cm long, 7.8 cm wide,
and 3.0 cm thick, shows, in addition to these
percussion flakes, moderate battering at either
end. The larger example (0-1742), which is

ttered cobble 13.3 cm long, 7.4 cm wide, and 4.6 cm thick,
b. flat mano; shows no such battering.
09; c. 0-900. Unclassified Mano Fragment (1 specimen;

vesicular basalt). A small fragment of vesic-
ular basalt bears evidence ofgrinding on one

Ily, but the face. Judging from its shape, the original piece
nen appears was a bifacial mano with convex grinding
) rejuvenate faces, but the fragment is so small that this
t had grown is largely a guess. No meaningful measure-

ments could be obtained for this artifact.
edimentary BATTERED COBBLES (7 specimens; 4 chert,
in, flat cob- 2 quartz, specular hematite): These seven cu-
ar along the rious objects were initially identified as ham-
y above the merstones on the basis of severe battering
-ce is rough- present along the edges or the corners be-
edges have tween the edges of each one (fig. 6.3c). Closer
sion flaking inspection, however, revealed the presence of
)ng, 7.1 cm smooth grinding facets on all of them. In the

case of the chert specimens, these facets are
mens; both polished, though not to the point of being
ich of these glossy. The absence of similar polish on the
,edimentary nonchert examples is probably attributable
ural surface to the materials of which they were made-
inding with massive quartz and hematite, which resist
rocal stroke polish -rather than to differences in the man-
the face of ner in which they were used.
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The distribution of the wear facets indi-
cates two distinct kinds of use. In one, the
tool was tilted and worked with only an end
or lateral edge in contact with the material
being processed; this results in a wear facet
extending as a unifacial bevel from a working
edge onto an adjacent tool face. In the other
position the tool was held so that an entire
broad tool face was in contact with the ma-
terial being worked; this resulted in a series
of small facets occurring at roughly the same
level on raised portions of the tool face.

In terms ofgross morphology, these pieces
can be described as blocky cobbles shaped
predominantly by use-battering which, by
edge and corner attrition, has rounded their
outlines. Measurements for these objects are
summarized in table 6.3, their distribution
in table 6.1.

Because the material of which all but one
are made is too hard to be useful in percus-
sion work with obsidian and because the wear
facets found on them suggest frequent em-
ployment in grinding tasks, it is exceedingly
unlikely that these objects are hammerstones.
Use in the mealing or hulling ofseeds or other
plant foods, at least in the manner tradition-
ally inferred for manos, is similarly unlikely
in that the edges and faces used for grinding
would be inefficient for this purpose and
would not account for the battering wear ob-
served. The possibility that they were used
to shape and finish millingstones is even more
remote, as there is no evidence of such shap-
ing on the millingstones found at Two Eagles
nor is there any production residue to suggest
shaped millingstones were made here and
carried elsewhere.
Aside from the battering wear, perhaps the

best clue to the function ofthese tools are the
wear facets, particularly those on tool faces,
where only the high spots are affected. The
margins of these polished facets are sharply
defined and contrast sharply with the unworn
area immediately around them. This distri-
bution of wear suggests contact with a hard,
flat surface, most probably a flat millingstone;
the polish, on the other hand, indicates the
presence of a soft intermediary substance,
probably plant material. The above, in com-
bination with an analysis of a much larger
assemblage of similar tools found at Crater
Middens (see chap. 8), favors the interpre-

tation that these battered cobbles were em-
ployed to process starchy roots and rhi-
zomes-first to pound the stalks, which
accounts for the battering observed along their
margins, and then to finely grind and divide
the pulp, which accounts for the ground facets
on their faces and edges. For the latter pur-
pose, which requires more grating than grind-
ing, the steep edges and rough faces of these
implements would be more useful than either
a flat or convex mano.

It remains to be explained why cherts, mas-
sive quartz, and, in one case, specular he-
matite-all exotic to the site-were favored
over locally occurring metasedimentary stone
for the production of these tools. It seems
unlikely that this can be explained in purely
functional terms as very few ofthe many bat-
tered cobbles found at Crater Middens, just
across the valley, are silicate. The only plau-
sible explanation would seem to be that the
inhabitants of this site were, for whatever
reason, enamored with these brightly colored
materials and demanded them for the few
battered cobbles they made and used at this
site-an admittedly unsatisfactory answer.

CERAMICS
All 127 ceramic artifacts recovered at Two

Eagles are fragments ofOwens Valley Brown
Ware vessels (table 6.4). One of these, how-
ever, has been reworked and is described sep-
arately from the unmodified sherds.
OwENs VALLEY BROWN WARE (126 speci-

mens; 7 rim, 119 body): The vast majority
of these sherds, 1 3 in all, was found during
surface collections in quadrats 8 and 9. As
the sherds from these quadrats are quite sim-
ilar in thickness and surface treatment and
in several instances fit together, it is pre-
sumed that they represent a single vessel. Ad-
ditional sherds found in quadrat 10 (1 spec-
imen), and in subsurface deposits in Structure
2 (1 specimen) and Structure 8 (8 specimens)
may be from this same vessel in that they
duplicate the range of thickness and surface
treatment noted among the sherds found in
quadrats 8 and 9. This leaves just three sherds
that are sufficiently distinct in appearance
from the large group of similar sherds and
from each other to suggest that they represent
different vessels. Individual Owens Valley
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Brown Ware vessels are frequently so vari-
able in thickness and surface treatment, how-
ever, that fragments from the same specimen
might well be identified as belonging to two
or more different vessels, while fragments
from different vessels might be indistinguish-
able. Thus, the inference that four different
vessels are represented by the ceramic sherds
collected at Two Eagles is somewhat specu-
lative.
The 123 sherds that are thought to repre-

sent one vessel vary in thickness from a max-
imum of 1.0 cm to a minimum of 0.5 cm,
but more than halfare 0.7 cm. The wall sherds
exhibit relatively fine horizontal brush marks
on the interior and more coarse vertical brush
marks on the exterior. Isolated brush marks
oriented perpendicular to the main direction
of brushwork were noted on the exterior or
interior of several sherds. The exterior ap-
pears to have been smoothed just before the
vessel became completely dry, which partly
obliterated some of the brush marks and in
several places left small bits of clay flattened
onto the exterior surface. Imperfectly oblit-
erated coil joints were observed on both sherd
interiors and exteriors, but are not common.
At the base of the interior, the horizontal
brushing is replaced by a more haphazard
patchwork of brush marks that evidently re-
flects the joining of a clay disk that formed
the vessel base to the coils that formed the
vessel walls, which is the ethnographic Ow-
ens Valley Paiute method of construction
(Steward, 1933: 267). All seven of the rim
sherds are direct and the lip is formed by
smoothing and tapering slightly the final ves-
sel coil (fig. 6.4a-g). One exhibits a slightly
bulging rim, but this is probably an imper-
fection in construction rather than a product
of purposeful behavior. Minor undulations
occurring irregularly along the rim are like-
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Fig. 6.4. Ceramic artifacts from Two Eagles.
a-g. rim sherds; h. worked sherd. a. 0-925; b.
0-927; c. 0-926; d. 0-1812; e. 0-924; f. 0-1074;
g. 0-928; h. 0-1744A.

wise thought to be the result of inattention
or lack of concern for this detail.
Among these 123 sherds, there are five sep-

arate sets ofpieces that can be fitted together.
The largest example consists of 19 conjoining
fragments, of which 8 were found in quadrat
9 and 11 in quadrat 8. The four other sets all
derive from sherds found in quadrat 9, one
consisting of 7 pieces, one of 5 pieces, and
two of a pair of pieces.

Despite the presence of these conjoining
fragments, the shape of the complete vessel
they are thought to represent cannot be in-
ferred safely, except that the walls are straight,
rather than curved, and its base is round,
which implies a conical form. To this, all that
can be added is that the vessel thickens per-
ceptibly toward the bottom. Aplastic inclu-
sions consist of fine quartz and feldspars
sparsely distributed through the vessel wall.
Hollow interstices left by the carbonization
of plant material are also present.
The three remaining sherds which are

thought to represent individual vessels per-

TABLE 6.4
Distribution of Ceramic Owens Valley Brown Ware Artifacts at Two Eagles

Structures

Surface 2 3 6 8 9 10 11 15 17 19 21 23 25 Total

Rim sherd 6 1 7
Body sherd 109 1 9 119
Worked sherd 1 1
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TABLE 6.5
Characteristics of Owens Valley Brown Ware Sherds from Two Eagles

Exterior surface

Parallel
Interior surface Smooth Rough Random brushed brushed Total

Smooth 0 1 0 2 3 (3%)
Rough 2a 1 0 0 3 (3%)
Random brushed 0 3 9a 0 12 (13%)
Parallel brushed 1 51b 14 6c 72 (78%)
Tooled 0 2d 0 0 2 (2%)

3 (3%) 58 (63%) 23 (25%) 8 (9%) 92
a Category contains one sherd not belonging to large group of sherds thought to represent a single vessel.
b Category contains two rim sherds.
c Category contains three rim sherds.
dCategory contains one rim sherd and one sherd not belonging to large group ofsherds thought to represent a single

vessel.

mit only simple description. One (0-1002)
exhibits a very rough exterior with numerous
deep, intersecting brush marks without any
obvious directional bias. These have been
partly obliterated by smoothing. The un-
even interior surface is scored by widely
spaced, intersecting brush marks. The entire
interior appears to have been partially hand
smoothed. Aplastic inclusions are abundant
and consist ofcoarse angular quartz and feld-
spar particles. The sherd is 0.8 cm thick.
A second sherd (0-1093) is 0.8 cm thick

and displays a finely brushed and smoothed
exterior and a moderately rough interior on
which no brush marks are evident. The paste
exhibits very sparse, fine aplastic inclusions.
The third distinctive sherd (0-1149) is 0.7

cm thick. The exterior of this piece is rough
but there are a few brush marks. The interior,
by contrast, has been deeply tooled by a stick
or very hard, fine brush, producing a series
of parallel, finely striated, linear gouges or
channels. That these were oriented horizon-
tally is clear from a break along an imper-
fectly joined coil that runs in the same di-
rection. Aplastic inclusions are few and fine
and hollow interstices left by fired plant ma-
terial are present, some of them quite large.
When combined without reference to the

different vessels from which they potentially
derive, Owens Valley Brown Ware body
sherds from Two Eagles large enough to be
confidently classified displayed the compo-
sition shown in table 6.5 with respect to modes

of surface treatment. To reduce the lack of
independence, conjoining fragments were
treated as single sherds.
For this same combined group of body

sherds measured thickness for each sherd, in-
cluding those within conjoining groups,
yielded the following summary statistics.

Wall
Thickness

(cm)

x S Max. Min. n

0.69 0.05 1.0 0.5 111

These data disclose substantial homoge-
neity within the Two Eagles ceramic assem-
blage, at least with respect to interior and
joint exterior-interior surface treatment and
thickness. The full range of surface treat-
ments noted for Owens Valley Brown Ware
is present in the collection, but 78 percent of
the sherds exhibit parallel brushed interiors
and 55 percent exhibit the joint combination
of rough exterior and parallel brushed inte-
rior. Likewise, thickness, although it displays
a substantial gross range from 0.5 to 1.0 cm,
varies within exceptionally narrow limits in
that fully 66 percent of the specimens can be
expected to fall between 0.64 and 0.74 cm.
The decided lack ofvariation among these

sherds is consistent with the suspicion that
with only three exceptions they derive from
a single vessel. If so, these data provide at
least a rough approximation of the minimal
variation to be expected in any collection of
Owens Valley Brown Ware sherds. For this
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reason, it is hardly surprising that when the
body sherd data from Two Eagles are com-
pared to those previously presented for Pin-
yon House, the Two Eagles assemblage is
found to be by far the more homogeneous
with respect to interior surface treatment, joint
exterior-interior surface treatment, and wall
thickness. For the same reason, a nearly iden-
tical pattern obtains when the Two Eagles
body sherds are compared to body sherds
from Crater Middens, which are described in
a later chapter. Here again, the Two Eagles
collection exhibits substantially less varia-
tion in these attributes than does the Crater
Middens collection. As a consequence of its
greater homogeneity in interior surface treat-
ment when measured by the Robinson index
ofagreement, the Two Eagles ceramic assem-
blage shares little affinity with those ofeither
Pinyon House and Crater Middens in terms
of this attribute, either alone or in combi-
nation with exterior surface treatment (table
6.6).
Given the distinctive character ofthe Two

Eagles ceramic collection and the differences
that separate it from the collections from the
other two sites, it is remarkable that in terms
of the distribution and diversity of exterior
surface treatment modes the body sherds from
Two Eagles are virtually identical to those of
both Pinyon House and Crater Middens (ta-
ble 6.6). In all three cases, rough exteriors
constitute a substantial majority, followed by
random brushed exteriors, and either parallel
brushed exteriors (Two Eagles and Pinyon
House) or smooth exteriors (Crater Mid-
dens). The Robinson index of agreement for
exterior surface treatment underscores the
similarities Two Eagles shares with Pinyon
House and Crater Middens in terms of this
attribute.
A preliminary conclusion drawn from the

above is that at least in central Owens Valley,
exterior surface treatment of Owens Valley
Brown Ware sherds is invariant. This is not
meant in the sense that only one mode is
present but rather in the sense that individual
vessels appear to display the same modes in
the same proportions as larger assemblages
comprising many vessels. This further im-
plies that diversity of exterior surface treat-
ment is an unreliable measure ofthe number
of vessels represented in any particular ce-

TABLE 6.6
Robinson's Indices of Agreement Between Owens
Valley Brown Ware Sherds from Two Eagles and
Owens Valley Brown Ware from Pinyon House

and Crater Middens

Two Two
Eagles/ Eagles/
Pinyon Crater
House Middens

Exterior surface treatment 194 175
Interior surface treatment 146 127
Exterior-interior surface
treatment 117 101

ramic assemblage. Interior surface treatment,
and consequently joint exterior-interior sur-
face treatment, and thickness, on the other
hand, appear to vary between individual Ow-
ens Valley Brown Ware vessels at least to
the degree noted for these attributes in the
Pinyon House and Crater Middens assem-
blages. They are, thus, useful in describing
variability in a collection as well as in deter-
mining the number of vessels it contains.
WORKED SHERD (1 specimen; body): One

small triangular body sherd (0-1744A) ap-
pears to have been abraded on all three of its
sides and its exterior, perhaps as the result of
having been used as a scraping tool in the
construction ofpottery vessels (fig. 6.4h). This
sherd is in most respects similar to the 123
unmodified sherds from Two Eagles that are
thought to represent one vessel.

PROJECTILE POINTS
There are 60 projectile points in the Two

Eagles collection (table 6.7). Eleven surface
specimens were collected in 1972 when the
site was first located in the course of proba-
bilistic surface surveys of the Big Pine tran-
sect. These lack data regarding specific pro-
venience within the site. The remaining 49
pieces were recovered subsequently during
controlled surface collections and excava-
tions conducted in 1978 and 1979.
Only 43 of the projectile points can be re-

liably identified as examples ofthe common-
ly recognized Great Basin projectile point se-
ries defined previously in this volume (see
chap. 3). Of the balance, 16 are too frag-
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TABLE 6.7
Distribution of Projectile Points at Two Eagles

Structures

Surface 2 3 6 8 9 10 11 15 17 19 21 23 25 Total

Great Basin
Stemmed 1 1

Elko series
Eared 1 1
Corner-notched 1 1

Rose Spring series
Corner-notched 6 1 7
Side-notched 2 2
Contracting stem 3 3
Unclassified 3 1 4

Cottonwood series
Triangular 9 4 13

Desert Side-notched
Sierra 3 1 4
General 5 5
Unclassified 3 3

Untypable
Large 2 2
Small 4 4
Indeterminate 10 10

mentary to be typed other than as projectile
points and one complete but crude specimen
is provisionally typed as belonging to the
Great Basin Stemmed series, which is neither
well-defined nor well-dated.
GREAT BASIN STEMMED POINT: The Great

Basin Stemmed series consists ofseveral large,
shouldered, but unnotched, point forms that
are individually quite variable and intergrade
with each other. The two forms most com-
monly encountered in the southern Great Ba-
sin are Lake Mojave and Silver Lake (Camp-
belletal., 1937; Borden, 1972; Warren, 1967).
The Lake Mojave point tends to be long and
lanceolate with a short blade, weak shoulders,
and long tapering stem; the Silver Lake form
exhibits a relatively long, wide blade, short
stem and well-defined shoulders. Bettinger
and Taylor (1974) designate Silver Lake and
Lake Mojave points as time markers for their
Mohave period, which is not precisely dated
but is thought to have begun before 6000 B.C.
and ended before 4000 B.C.
The Two Eagles specimen assigned to the

Great Basin Stemmed series is 4.1 cm long,
1.7 cm wide, 0.7 cm thick, weighs 4.1 g, and
is made of obsidian (fig. 6.5a). The piece is

crudely fashioned but exhibits a short blade
and long tapering stem reminiscent of Lake
Mohave points. Since there is nothing else in
the Two Eagles assemblage to suggest occu-
pation during Mohave times and since this
point is moderately sand-abraded in contrast
to the balance of the chipped stone assem-
blage, it is presumed that this artifact was
retrieved from another, older, site and brought
to Two Eagles in much more recent times.
ELKO SERIES: Elko Eared (1 specimen; ob-

sidian). A fragmentary basal section was pro-
visionally typed as Elko Eared, primarily be-
cause the complete point appears to have been
thicker and heavier than those of the Rose
Spring series (fig. 6.5b). As no meaningful
measurements could be obtained, however,
the identification is tentative. The material
is red obsidian.
Elko Corner-notched (1 specimen; obsidi-

an). A single Elko Corner-notched point was
recovered from the site in 1972. It is 3.3 cm
long, 2.7 cm wide, 0.8 cm thick, and weighs
6.3 g (fig. 6.5c). The exceptionally wide ex-
panding stem of this specimen places it very
close to the border between Elko Corner-
notched and Elko Side-notched points. Cu-
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riously, the distal end is intentionally notched,
which produces a bifurcate tip consisting of
two stubby projections.
ROSE SPRING SERIES: Rose Spring Corner-

notched (7 specimens; 6 obsidian, 1 red chert).
All seven of these are basal fragments. The
quality of workmanship is good but there is
much variation in the angle at which the
notches are executed and in the width of the
stem (Fig. 6.6a-g). There is a tendency for
the wide points to be thinner than narrow
points. None ofthe specimens was sufficient-
ly complete to permit accurate estimation of
weight (table 6.8). One exceptional specimen
(0-905) is merely a flake that has been shaped
into a point by minimal marginal retouch.
Rose Spring Side-notched (2 specimens;

both obsidian). This type is represented by
two very different points (table 6.8). One
(0-965) is relatively narrow and thick, the
other (0-834) is relatively wide and thin (fig.
6.6h, i). In both cases, however, the notches
are placed on the sides rather than along the
base or at the corners.
Rose Spring Contracting Stem (3 speci-

mens; all obsidian). Three fragmentary points

a b c

0 1 2cm. 4

Fig. 6.5. Great Basin Stemmed and Elko series
projectile points from Two Eagles. a. Great Basin
Stemmed (0-818); b. Elko Eared (0-2); c. Elko
Corner-notched (OV-204).

were typed as Rose Spring Contracting Stem
(table 6.8; fig. 6.6j-4). The most complete of
these lacks only the tip. It exhibits a long
parallel-sided stem and square shoulders. The
remaining two specimens, both found at the
site in 1972, are broken at several points but
appear to have concave blade sides and
barbed shoulders. In both cases the stem con-
sists of a small nub.

TABLE 6.8
Metrical Data for Rose Spring, Cottonwood, and Desert Side-notched Projectile Points

from Two Eagles

Length (cm) Width (cm) Thickness (cm) Weight

Rose Spring Corner-notched x 1.73 0.43
S 0.22 0.08
n 4 7
Range 1.9-1.4 0.5-0.3

Side-notched x 2.70 1.20 0.50 0.90
S 0.42 0.00
n 1 2 2 1
Range 1.5-0.9

Contracting Stem x 1.60 0.47
S 0.06
n 1 3
Range 0.5-0.4

Cottonwood Triangular x 2.27 1.31 0.34 1.00
S 0.38 0.15 0.08 0.24
n 6 10 13 5
Range 2.9-1.8 1.5-1.1 0.5-0.2 1.3-0.7

Desert Side-Notched x 1.88 1.24 0.32 0.63
S 0.45 0.11 0.06 0.21
n 4 5 10 3
Range 2.4-1.5 1.4-1.1 0.4-0.2 0.8-0.4
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a b C

f g h

I

exhibits notches that suggest it is from a nar-
row-necked corner-notched point; hence, it
was placed in the Rose Spring series rather
than the Desert Side-notched series.
COTTONWOOD SERIES: Cottonwood Trian-

gular (13 specimens; all obsidian). All 13
Cottonwood series points found at Two Ea-
gles are ofthe Triangular type (fig. 6.7). There
is a good deal of variability in shape and
workmanship, but they are consistently light
(table 6.8). Four of the 13 exhibit concave
bases; all the rest are straight or slightly con-
vex.
DESERT SIDE-NOTCHED: Sierra (4 speci-

mens; 3 obsidian, 1 chalcedony). The narrow
basal notch that defines the Sierra subtype is
the only characteristic shared in common by
these four pieces (fig. 6.8a-d). In other re-
spects, particularly size and shape, they are
quite heterogeneous. Two examples (0-932,
0-1094) have been resharpened.

General (5 specimens; all obsidian). These
five points exhibit a range of variability in
size and shape comparable to that noted in

n

A_-

0 1 2 cm. 4
p

Fig. 6.6. Rose Spring series projectile points
from Two Eagles. a-g. Rose Spring Corner-
notched; h, i. Rose Spring Side-notched; j-l. Rose
Spring Contracting Stem; m-p. unclassified Rose
Spring fragments. a. 0-933; b. 0-835; c. 0-5; d.
0-832; e. 0-833; f. 0-1165; g. 0-905; h. 0-965;
i. 0-834; j. 0-3; k. OV-206; 1. OV-205; m. 0-966;
n. 0-1005; o. 0-848; p. 0-1770.

Unclassified Rose Spring Fragments (4
specimens; all obsidian). Four point frag-
ments could not be identified as belonging to
any particular type but probably belong to
the Rose Spring series judging from their size
and shape (fig. 6.6m-p). Three are stem frag-
ments, of which two (0-848, 1770) are evi-
dently from corner-notched points and one

(0-1005) from a side-notched point definite-
ly not of the Desert Side-notched series. The
remaining specimen (0-966) is the midsec-
tion of a small, well-made point that resem-
bles the Desert Side-notched series in size but

a b c d

f g h

_ _-
0 1 2 cm. 4

k m

Fig. 6.7. Cottonwood Triangular projectile
points from Two Eagles. a. OV-221; b. 0-1745;
c. 0-1098/0-1099; d. OV-210; e. OV-212; f.
0-1003; g. OV-213; h. 0-1746; i. 0-7; j. 0-18 14;
k. 0-1004; 1. OV-21 1; m. 0-1096.
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the Sierra subtype, the only characteristic
shared in common being the concave or
straight base that defines the General type
(fig. 6.8e-i); even the depth ofconcavity var-
ies substantially in the degree to which it is
expressed among the four specimens with this
attribute. The fifth specimen is straight-based.
One specimen exhibits weak serration along
the blade (OV-208) and another (0-930) has
been retouched unifacially along one side of
the blade.

Unclassified Desert Side-notched Frag-
ments (3 specimens; all obsidian). These three
small basal fragments clearly belong to the
Desert Side-notched type but cannot be re-
liably placed in one of its constituent sub-
types (fig. 6.8j-4).

Metrical data for all Desert Side-notched
points combined are provided in table 6.8.
UNTYPABLE PROJECTILE POINT FRAG-

MENTS: A total of 16 notched or stemmed
artifacts identified as projectile points was
too fragmentary to be placed in any particular
series. Of these, two are large enough to sug-
gest they are dart points, four are small enough
to be considered arrow points, and the bal-
ance are simply too small to permit any rea-
sonable estimate of size.
The composition of the Two Eagles pro-

jectile point collection is summarized in table
6.9 by archaeological phases as defined by
Bettinger (1975a) for central Owens Valley.
Collections made in 1972 are distinguished
from those made in 1978-79. Added for
comparison is the overall composition of
projectile point collections from the seven
other Desert Scrub occupation sites located
during the 1972 survey of the Big Pine tran-
sect. Note that Two Eagles was included with

a b c

I,
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Fig. 6.8. Desert Side-notched projectile points
from Two Eagles. a-d. Sierra subtype; e-h. Gen-
eral subtype with concave base; i. General subtype
with straight base; j-l. unclassified Desert Side-
notched fragments. a. 0-1094; b. 0-8; c. 0-932;
d. 0-931; e. 0-6; f. 0-904; g. OV-208; h. 0-930;
i. OV-209; j. 0-1747; k. 0-1097; 1. 0-1095.

these seven sites in previously published ref-
erences (Bettinger, 1975a, 1977a). The Mo-
have period point found at Two Eagles in the
1978-79 research is excluded from consid-
eration.

Klondike phase points clearly predominate
at Two Eagles and the other Desert Scrub
occupation sites located during the 1972 sur-

TABLE 6.9
Phase Composition of Projectile Point Assemblages from Two Eagles

and Other 1972 Survey Desert Scrub Occupation Sites

Clyde Phase Cowhorn Phase Baker Phase Klondike Phase Total

Two Eagles
1972a 1 (10%) 2 (20%) 7 (70%) 10
1978-79 1 (3%) 14 (42%) 18 (55%) 33
Total 2 (5%) 16 (37%) 25 (58%) 43

Other 1972a sites 2 (17%) 10 (83%) 12

a Bettinger, 1975a.
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vey. Their importance is particularly appar-
ent when the duration of each archaeological
phase is taken into account- Klondike being
the shortest (550 years). It is also evident,
however, that Baker and Cowhorn phase
points make up a much larger fraction of the
Two Eagles collection (37%) than they do of
the collections from other Desert Scrub oc-
cupation sites (17%). This suggests that Two
Eagles was occupied relatively more inten-
sively in Cowhorn/Baker times than these
other Desert Scrub occupation sites.
To put this in more concrete terms, if we

consider only Baker and Klondike phases and
exclude the Cowhorn phase, sometime late
within which the routine use of Desert Scrub
occupation sites is believed to have begun,
the intensity ofaboriginal occupation at Two
Eagles, as approximated in gross terms by
number ofprojectile points deposited per year
and later retrieved archaeologically, is about
twice as intensive in Klondike times as in
Baker times. By contrast, at the other seven
Desert Scrub occupation sites located in 1972,
Klondike occupation is roughly six times as
intensive as Baker occupation. These figures
are, of course, quite rough and, in particular,
those from the 1972 survey are small and
subject to sampling error. Nevertheless, as
will be shown subsequently, the notion that
Two Eagles is relatively early for a Desert
Scrub occupation site is lent some support
by obsidian hydration dates. There is a much
less pronounced suggestion of greater antiq-
uity when the assemblage of time-sensitive
artifacts and obsidian hydration assays from
Two Eagles is compared with those of Crater
Middens, which is also a Desert Scrub oc-
cupation site. These same chronometric in-
dicators also tend to place the aboriginal oc-
cupation at Two Eagles slightly earlier than
the one at Pinyon House.

OTHER CHIPPED STONE ARTIFACTS
BIFACES: Simple Bifaces (72 specimens; 65

obsidian, 4 chert, 3 chalcedony). As a group,
the 72 bifaces recovered at Two Eagles (table
6.10) are remarkable for their fragmentary
condition (fig. 6.9a, b). Not a single specimen
is complete and few exhibit more than one
edge (table 6.1 1). Most pieces appear to rep-
resent convex-sided forms. The bases vary

from straight or slightly concave to convex
or acutely tapered. Among the 37 fragments
that could be identified as representing a spe-
cific tool segment, 18 are distal fragments, 10
are basal fragments, and 9 are midsections;
the remainder are of undetermined origin,
but most are probably midsections. Wear is
predominantly evident as lateral edge-crush-
ing and abrasion that extend bifacially, which
suggests use in cutting and sawing. There are
several cases in which edge damage exhibits
unifacial bias, however, which suggests use
in some sort of scraping task. The broad tool
faces are generally free of obvious wear, but
one specimen (0-1134) exhibits very fine
abrasion on the high points of both faces.

In view ofthe limited sample sizes relative
to the total number of specimens in the col-
lection, it is probably best to regard these
metric data with skepticism in the sense that
the pieces sufficiently complete to provide
usable measurements may constitute a spe-
cial subset within the larger category of bi-
faces-for example, these bifaces may have
been deemed unsuitable for extensive re-
working. As has already been mentioned with
regard to the bifaces in the Pinyon House the
collection, it would seem from their condi-
tion that most of the Two Eagles bifaces rep-
resent the by-products of stoneworking, in
particular the resharpening of tools or re-
shaping and re-edging of broken ones. It is
worthy of note in this respect that evidence
of burin blows using a bipolar technique, with
the tool perched on an anvil, are rarer in the
collection of bifaces from Two Eagles than
in the collection of bifaces from Pinyon
House, though the reason for this is not clear.
Flake Knives (2 specimens; both chert).

Duplicating the preferential use of chert for
this tool type observed at Pinyon House, both
flake knives found at Two Eagles are made
from large chert flakes; evidently this was a
common means for putting to use oddly
shaped pieces of this scarce and durable ma-
terial. In keeping with this, the larger speci-
men, which is complete, exhibits a deep
groove resulting from a hinge-fractured de-
cortication flake scar across one face; doubt-
less it would have broken had it been sub-
jected to any substantial stress in an attempt
to shape it more carefully. It is 5.8 cm long,
4.1 wide, and 0.9 thick. The smaller specimen
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TABLE 6.11
Metrical Data for Certain Chipped Stone

Artifact Categories from Two Eagles

a

0 1 2 cm. 4

b

Fig. 6.9. Selected biface fragments from Two
Eagles. a. 0-1007; b. 0-909.

is so fragmentary that its original size and
shape cannot be inferred.
Both flake knives exhibit minor pressure

retouching along their margins. For the most
part this retouch is unifacial though in lim-
ited segments it is bifacial. Use-wear is lim-
ited to fine abrasion that approaches a polish
and is confined to the working edge and im-
mediately adjacent tool faces. In no instance
is this wear severe. Both the edge configu-
ration and use attrition that characterize these
artifacts is consistent with the notion that
they were used in fine sawing and whittling
tasks, most likely as light woodworking and
hide- and sinew-cutting tools. Both were
found in Structure 8 (table 6. 10), a somewhat
unusual distribution that suggests they were
connected in some way to activities that took
place in the structure rather than unrelated
items of trash that fortuitously found their
way into the deposit during an interval of
abandonment.
ROUGHOUTS (39 specimens; all obsidian):

Roughouts were relatively common at Two
Eagles (table 6.10), but the distinctive uni-
facially retouched triangular blanks pre-

Simple Bifaces

Roughouts
S

n

Range

n
Range

Drills (bits) x

S

n

Range

Unifaces a

Sb

nc
Ranged

Cores x

S

n

Range

Length Width
(cm) (cm)

1.70
0.50

2.77
0.52
9

3.9-2.2

2.69
0.55
24
4.2-1.8

2.54
0.33
9

3.0-1.9

3
2.2-1.2

1.85
0.30
12
2.4-1.2

0.83
0.05
4

0.9-0.8

1.90
0.51

24
3.3-1.1

1.93
0.46
9

2.8-1.1

Thick-
ness

(cm)

0.54
0.10
14
0.7-0.4

0.74
0.24

23
1.1-0.1

0.45
0.10
4

0.5-0.3

0.69
0.22

29
1.1-0.3

1.44
0.40
9

2.0-0.9

aEdge angle 67.190.
bEdge angle 10.15°.
c For edge angle 48.
d Edge angle 85-40°.

sumed to be Cottonwood or Desert Side-
notched preforms-the presence ofwhich has
already been noted at Pinyon House -are en-
tirely lacking. The absence of the latter is in

TABLE 6. 10
Distribution of Other Chipped Stone Artifacts at Two Eagles

Structures

Surface 2 3 6 8 9 10 11 15 17 19 21 23 25 Total

Bifaces
Simple bifaces 58 4 1 8 1 72
Flake knives 2 2

Roughouts 28 2 8 1 39
Drills 4 4
Unifaces 27 6 1 1 35
Core tools
Scraper planes 2 2
Chopper 1 1

Cores 5 3 1 9
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keeping with the depauperate character ofthe
less-specialized roughouts recovered at Two
Eagles, which are described below.
The 39 roughouts are quite variable in

morphology, but the more complete speci-
mens that have been worked into a distinct
shape range from subrectangular to oval in
outline and are rather thick with respect to
width (table 6.1 1). None could be confidently
identified as point blanks and very few appear
to be workable into bifacial tools ofany sort;
most are probably rejects and not blanks
awaiting additional attention. This is in con-

trast to the roughouts from Pinyon House
and Crater Middens, at least some of which
seem worthy of more work and eventual use

as knives or projectile points.
Rudeness of form aside, roughouts from

Two Eagles appear to have been originally
intended for reduction into the same tool cat-
egories-knives and projectile points-as
were the roughouts from Pinyon House and
Crater Middens. The difference, evidently, is
that at Two Eagles all or nearly all suitable
roughouts were made into bifacial tools leav-
ing only a small residual of intractable ex-

amples. Such a pattern of intensive use of
available blanks would also explain the ab-
sence of point blanks in the collection. At
Pinyon House and Crater Middens, by con-

trast, roughouts were less exhaustively used
and more readily discarded when some dif-
ficulty was encountered in working them,
presumably because at these two sites the
supply of roughouts was greater with respect
to demand than at Two Eagles.
As indicated in table 6.10, nearly a third

of the roughouts found at Two Eagles were

recovered from structures, which is some-
what higher than the corresponding fraction
noted for most other tool categories.
DRILLS (4 specimens; 3 obsidian, 1 chert):

All four drills found at Two Eagles are narrow
bit fragments found on the surface (table 6. 10).
The longest (3.0 cm) is a tapering distal sec-

tion (table 6.1 1). The others are midsections
that resemble the distal fragment in taper and
size. Three of the four exhibit crushing and
abrasion in varying degree along the edges
and the distal fragment is abraded on both
faces, something not observed on the other
three. In the absence of the basal portions, it

is not clear whether these specimens were
hafted or simply grasped by the hand.
UNIFACES (35 examples; 33 obsidian, 1

chert, 1 chalcedony): Apart from the presence
of at least one unifacially retouched working
edge, which all ofthem exhibit by definition,
the unifaces in the Two Eagles collection (ta-
ble 6.10) are quite variable in morphology
(table 6.1 1). All but two are made from flakes,
the majority ofthem curved, twisted, or oth-
erwise flawed in ways that would exclude them
from service as preforms for bifacial tools.
Eleven exhibit cortical surfaces, which sug-
gests deliberate recycling of this particular
kind of stoneworking debris for use as tools.
The two unifaces not made from simple flakes
are fragments of nodular pebbles of alluvial
obsidian that have been split in halfand mod-
ified by steep unifacial retouch extending from
one edge of split face onto the adjacent cor-
tical surface. In these two cases, the config-
uration of the working edge is convex. The
majority ofthe others are concave. In several
instances the working edge is denticulate but
it is difficult to determine whether this is an
intended edge configuration, a method ofedge
rejuvenation, or merely a series ofsmall, con-
cave working edges located adjacent to one
another on a single tool. Edge damage gen-
erally occurs as unifacial edge crushing and
abrasion impinging on the intentionally re-
touched dorsal face.
The dearth ofspecimens made ofchert and

chalcedony is remarkable given the observed
preference for these materials in the manu-
facture ofbifaces and unifaces in other Owens
Valley collections, for example, Pinyon House
(see also Bettinger, 1975a), and the avail-
ability of chert suggested by several battered
cobbles of this material in the Two Eagles
collections.
CoRE TooLs: Three large, percussion-flaked

core tools used for heavy scraping, pounding,
or chopping were found during surface col-
lections (table 6.10). Two of these were clas-
sified as scraper planes because they exhibit
the steep, unifacial working edges and planar
ventral surfaces distinctive of this tool type.
The third was classified as a chopper, pri-
marily on the basis of working edge config-
uration and use-wear.

Scraper Planes (2 specimens; 1 basalt, 1
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metasedimentary sandstone). Both of these
exhibit a flat natural face that has been used
as a platform to detach a series of percussion
flakes from the opposing cobble face. This
results in a steep unifacial working edge. On
both specimens use-wear is evident as bat-
tering or abrasion extending ventrally, that
is, toward the unflaked planar face, which
suggests the tool was used ventral face down
and pushed across the material being worked,
most likely roots or fiber-bearing plant ma-
terial.
The larger of the two (0-893) is basalt and

measures 11.2 cm long, 7.9 cm wide, and 4.6
cm thick (fig. 6. 1 Oa). It appears to have been
made from a very large percussion flake, a
flat cortical surface of which served as the
ventral face from which flakes were detached.
The smaller specimen (0-945) is a very

hard, indurated metasedimentary sandstone
and measures 8.1 cm long, 6.9 cm wide, and
2.9 cm thick (fig. 6. 1 Ob). This piece is wedge-
shaped in cross section, the result of two
acutely intersecting natural planar surfaces.
The working edge is situated along the thin
side ofthe cobble, where these planar surfaces
meet, and is convex in plan and denticulate.
The use-wear exhibited by this artifact is
minimal and consists only of very fine abra-
sion and a few minute flake scars impinging
on the ventral surface. This is in contrast to
the abrasion, battering, and step fracturing
indicative of heavier use observed on the
larger specimen. It may be that the smaller
scraper plane was used to shred fine fiber or
to remove the skin from edible roots. Light
grinding wear observed on the planar dorsal
face of this artifact indicates it was reworked
from a small millingstone fragment.

Chopper (1 specimen; basalt). This is
(0-927A) a large, yet relatively thin, percus-
sion flake of basalt the distal edge of which
has been bifacially modified by a continuous
series of percussion flakes that extend for a
short distance onto the adjacent faces of the
tool. Use-wear is present in the form ofsevere
battering confined to the working edge, which
has in several spots become quite flat and
dull. This sort of edge attrition suggests use
in some activity that required application of
a great deal of force to a relatively small area.
The pounding of fiber, the splitting and pul-
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Fig. 6.10. Scraper planes from Two Eagles. a.
0-893; b. 0-945.

verizing of bone, and the chopping of wood
all fit this description and are considered rea-
sonable inferences as to the tasks for which
this tool was potentially employed. The piece
measures 1.2 cm in length, 10.7 cm in width,
and 4.2 cm in thickness.
CoREs (9 specimens; all obsidian): Of the

nine cores recovered (tables 6.10, 6.1 1), four
are fragments of split nodular pebbles of al-
luvial obsidian that were probably procured
along the Owens River, as such pebbles occur
sporadically in the segment ofthe river near-
est the site. Two of these fragments, both
found in quadrat 12, fit to form a complete
pebble. One of these two was subsequently
modified by the detachment of a few flakes
using the split face as the platform. The other
is unmodified. The two remaining fragments
are small pebble halves from which addi-
tional flakes have been detached from the
split face using the cortical surface as the plat-
form. The complete pebble formed by the
two fitting fragments is 3.3 cm long, 2.4 cm
wide, and 1.9 cm thick. The other two cores
were evidently made from pebbles of about
the same size.
The classification of these pieces as cores,

especially the unmodified example, is pro-
visional and largely a matter of elimination.
The size and shape of these pebbles virtually
guarantees that, unless one were extraordi-
narily skilled or lucky, attempts to render
them into points or bifaces would be unsuc-
cessful. Split fragments, on the other hand,
might easily be made into unifaces, as shown
by two such examples in the Two Eagles col-
lection. The four fragments classified here as
cores, two of them extensively retouched,
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ON N were not made into tools of this sort, how-
- ,t o o o -n oc ever, though each is eminently suitable for

H ffi such shaping. The only reasonable explana-
tion remaining is that these pebbles were re-
trieved from the Owens River to be used as
a source ofsmall flakes. They are rather small

_ o~ o for this purpose, but the collections consid-
0_;oo ° 88ered in this volume contain several indis-

putable cores that are similarly diminutive
o in size.

en 4> o 00 The five other artifacts identified as cores
X~ooare angular or nodular cobbles that have been

extensively worked. Three small pieces may
-I -4___be parts of shattered cores. The other two are_ooocomplete and were evidently discarded as ex-

-Z - o hausted ofusable flakes. One (0-954) is round
0o 6 6 0o ° 8 8 in plan and roughly lenticular in section; it

- -_ was worked bifacially using flake scars on both
faces as striking platforms, and is about 2.9
cm in diameter and 1.7 cm thick. The other
(0-1020) is subtriangular in plan and lentic-

o~e_ular in cross section and was worked by means
ofa flaked platform at one end that facilitated6 6 0N detachment of several long, narrow flakes on

>e-o 00t ° ° 88one face. The flake scars on this piece suggest
use of the bipolar technique in conjunction

z e ^ O.twith some sort of anvil. It measures 3.0 cm
r-6 666_ long, 2.2 cm wide, and 1.6 cm thick.

DEBITAGE (2997 specimens; 2839 obsidi-
0 > t an, 158 chert and chalcedony): The debitage

a 00 ci C5o o --o > recovered from Two Eagles is remarkably ho-
mogeneous with regard to the relative rep-
resentation of materials. Obsidian accounts

V~~~
N N No o o o o for 95 percent of this category by count and
6 6 6 88 percent by weight in the combined surface

and subsurface (structure) samples. Further,
0 ^ o £ ° 0 in no sample of reasonable size, i.e., consist-
*r66 ing of more than 30 specimens, are nonob-
0 sidian materials in the majority and there is

N O > - o little difference between the surface and sub-
6||>1°̂55 5 > > |surface samples with respect to the relative

representation of obsidian and nonobsidian
N 0 £ materials. These characteristics are made clear

~6-£t o _o £ > in table 6.12.
eq C>t > 00In contrast to the uniformity of materialN4-composition within the Two Eagles debitage

samples, there are notable differences in the
size of flakes recovered from the site surface

CZ
-i and those recovered from structures: flakes

i 0,o recovered from the surface tend to be larger
i 0a E E than those recovered from structures. As has
o 0 Zu u already been mentioned with regard to the
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same pattern observed at Pinyon House, this
might only reflect differential methods of re-
covery, the use ofscreens resulting in the more
frequent retrieval of small bits of chippage.
This is not necessarily the case, however, as
debitage collected from certain surface quad-
rats exhibited mean weights as low as 0.32 g,
equivalent to the mean debitage weight in
Structure 8, which yielded more of this ma-
terial than any other individual structure. This
suggests that the surface collections were rel-
atively thorough and that the indicated
weights can be taken as roughly representa-
tive ofthe debitage present. Ifso, then it would
seem more likely that the debitage found in
structures tends to be smaller because the
larger pieces were systematically removed
from dwellings or because only fine retouch
work was carried out there, the heavier re-
duction work being done outside where the
resulting profusion of waste would not be so
objectionable.

It is also evident that within structures
flakes ofobsidian tend to be larger than flakes
ofother materials; conversely, on the site sur-
face, flakes of obsidian tend to be smaller
than flakes of other materials. The simplest
explanation for this hinges on differences in
the characteristics of obsidian and chert,
which makes up the bulk of the nonobsidian
debitage. In brief, it might be argued that
flakes of chert, being tougher and more dif-
ficult to work, cannot be effectively shaped
once they fall below a given critical size; ob-
sidian, on the other hand, being more brittle
and easily worked, can be readily shaped even
in very small pieces. This would account for
the larger chert flakes recovered outside
structures. By the same token, ifit is accepted
that only artifact retouch took place within
structures, chert pieces-again being tough-
er-lend themselves only to the removal of
small flakes, while obsidian pieces-being
more brittle-permit the removal of larger
flakes.
The samples of obsidian debitage re-

covered from the surface and structures at
Two Eagles are quite similar in size to those
from corresponding contexts at Pinyon House
(table 6.13). It is curious, therefore, that chert
debitage recovered from the surface of Two
Eagles is larger than that from the surface of

TABLE 6.13
Debitage Mean Weights by Material for Pinyon

House and Two Eagles

Obsidian Nonobsidian

Pinyon House
Surface 0.49 0.89
Structures 0.18 0.72

Two Eagles
Surface 0.42 1.40
Structures 0.28 0.23

Pinyon House while that recovered from
structures at Two Eagles is smaller than that
recovered at Pinyon House.
To account for this, one might argue that

Pinyon House was situated closer, either by
distance or through trade, to a supply ofcherts
and chalcedonies than was Two Eagles. If it
is presumed that at Pinyon House this prox-
imity corresponded to a greater availability
of higher quality material, then fewer large
pieces of unusable waste would result from
the initial reduction and rough-shaping of
implements on the site surface and more large
secondary retouch flakes might be removed
from the better quality biface blanks within
structures. On the other hand, the lower qual-
ity material available at Two Eagles might
result in the more frequent discard of large
flawed pieces on the site surface and, owing
to the scarcity of cherts, the production of
only very small retouch flakes, stemming
principally from tool resharpening and fin-
ishing within structures. As cumbersome as
it is, this explanation has merit in the sense
that there is at Two Eagles little evidence for
the production ofthe large, finely crafted green
chert bifaces which evidently account for the
bulk ofthe nonobsidian debitage at both Pin-
yon House and Crater Middens, where much
ofthis waste consists oflarge flakes ofbifacial
retouch. What little nonobsidian debitage is
present at Two Eagles runs to blocky cortical
flakes of low-quality stone, which are corre-
spondingly heavier than the thin chert re-
touch flakes characteristic of debitage at Pi-
nyon House and Crater Middens. All this
suggests that the inhabitants of Two Eagles
had limited access to cherts and chalcedonies
and that work in these materials was pri-
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TABLE 6.14
Distribution of Miscellaneous Debitage at Two Eagles

Structures

Surface 2 3 6 8 9 10 11 15 17 19 21 23 25 Total

Ground flakes 2 2
Notching flake 1 I
Blades
Prismatic 1 2 3
Bipolar 1 I

marily confined to the retouch of imported
tools and the occasional reduction of low-
quality cobbles encountered by chance near
the site.

Aside from the decided dearth of debitage
within structures at Two Eagles, which is in
contrast to Pinyon House where debitage is
a major component of the structure assem-
blages, one other notable feature of the
debitage at Two Eagles is the degree to which
it is concentrated in a very small area. The
debitage from a single quadrat, quadrat 6,
accounts for fully 54 percent of all the de-
bitage recovered at the site and 71 percent of
the debitage recovered from the surface. This
rather unusual pattern, which is more fully
discussed in a subsequent section dealing with
artifact and feature distributions, suggests
either very rigid spatial segregation of stone-
working as an activity or scrupulous adher-
ence to a regular pattern of stone waste dis-
posal-or both.
MISCELLANEOUS DEBITAGE: Seven pieces of

debitage (table 6.14) were sufficiently differ-
ent from the other specimens recovered to
merit individual description. Two have been
ground -either by design or inadvertently as
the result of use. One (0-1754) is a cortical
fragment from a small alluvial obsidian peb-
ble that displays ground facets at the margins
of its curved ventral face. These suggest the
piece was ground face down on a flat and
relatively fine hard surface, perhaps a mill-
ingstone. There is no other modification or
evidence of use. The purpose of the grinding
is unclear unless it was designed in some way
to prepare the flake for further modification
by flaking. This seems unlikely, however, as
the piece is only a little over 2 cm long.
The second ground flake (0-1753), also a

cortical fragment though not from an alluvial

pebble, exhibits faceting along a small seg-
ment ofthe dorsal margin near the distal end.
This grinding exhibits two distinct facet
planes, so the agent that produced it must
have been both hard and flat; again, a mill-
ingstone or flat stone file is the most obvious
analog. Whether this grinding was intended
to prepare the flake for the detachment of
flakes by pressure is not certain. That it is
confined to a very small area would tend to
indicate use rather than intentional prepa-
ration. Included among the rather limited set
of uses that might produce the wear patterns
noted on both these ground flakes would be
the cleaning and light rejuvenation of milling
surfaces and removal by scraping or grinding
of pigment or mineral powder from tablets
or pebbles kept as sources for these materials.
Another odd flake (0-1775), found in

Structure 2, is a small, deeply crescent-shaped
fragment that is unmistakably the residue
from a pressure-flaked notch, probably in a
small projectile point. As such notching flakes,
the shape of which makes them difficult to
overlook, are rare in the Two Eagles collec-
tions-and indeed in all the collections from
the three sites considered in this volume-
and as debitage at Two Eagles tends to be
concentrated outside structures, the occur-
rence of this piece in Structure 2 lends some
support to the notion that at least some stone-
working-most likely light retouch and final
shaping including notching-was done inside
dwellings.
Three bladelike prismatic flakes of chal-

cedony and one bipolar blade of obsidian are
sufficiently distinctive to merit individual de-
scription. Apart from form, however, each
piece exhibits characteristics that are com-
patible with the more general functional cat-
egories recognized throughout this volume:
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of the prismatic blades, two are classifiable
as flake knives and a third as chipping waste;
the bipolar blade is simply a diminutive uni-
face.
The two smaller prismatic blades of chal-

cedony are both subrectangular in outline,
slightly curved in longitudinal section, and
exhibit platforms carefully isolated by pres-
sure flaking. The smaller of the pair (0-916)
is unmodified and measures 1.7 cm long, 0.8
cm wide, and 0.3 cm thick. The larger
(0-1114) is 3.7 cm long, 1.3 cm wide, and
0.3 cm thick, and exhibits delicate pressure
retouch along both lateral edges and the distal
edge (fig. 6. 1 la). The flake scars resulting from
this retouch are confined to the margins of
the blade immediately adjacent to the edges
and in no case approach its midline. The dis-
tal retouch is unifacial. The lateral edge re-
touch on both sides is bifacial with a pro-
nounced unifacial bias, the flakes impinging
farther onto one face than the opposing face
on the same side. This bias is both laterally
and facially symmetrical in the sense that the
two more invasively flaked margins appear
on opposing faces and opposing sides, which
is to say, diagonal to one another when viewed
in cross section. The distinctive symmetry of
retouch does not appear to be an accom-
modation to the shape ofthe unworked blade.
Rather, this blade tool seems to have been
designed to be hafted or held at one end and
used with a unidirectional cutting or scraping
stroke, in the manner ofa whittling knife, for
example. Alternatively, the tool might have
been used to saw or cut in the back-and-forth
manner suggested for flake knives (which it
resembles), the symmetrical retouch resulting
from unifacial edge resharpening while the
tool was mounted. Use-wear is not pro-
nounced, but the lack of small projections
along the edge and the presence of occasional
nicks would indicate employment in light
cutting, scraping, sawing, and whittling.
A third prismatic blade (0-1 1 5), a prox-

imal fragment retaining the platform, mea-
sures 2.2 cm in width, 0.5 cm in thickness,
and 3.2 cm from the platform to the point
where it has been broken transversely. This
piece is larger, flatter, and less bladelike than
the other two prismatic blades and, unlike
them, displays a platform that is not espe-
cially well prepared and is less suggestive of

a
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Fig. 6.1 1. Selected bladelike flakes from Two
Eagles. a. 0-1114; b. 0-915.

detachment from a flat-topped core. One side
has been modified by a series of delicate uni-
facial retouch flakes that extend for a short
distance onto the dorsal flake face. There is
no obvious evidence of use-wear, but the
working edge is so regular, lacking the small
projections invariably left by even the most
delicate pressure flaking, it seems likely the
piece was used in light cutting, sawing, or
scraping in a manner similar to that of flake
knives.
A fourth blade (0-915) is obsidian and

measures 2.1 cm long, 1.8 cm wide, and 0.2
cm thick. It is subrectangular in plan and
exhibits fine unifacial retouch extending dor-
sally along both lateral edges (fig. 6.1 lb). Use-
wear on this diminutive blade consists of fine
abrasion confined to the ventral side of the
working edge, which would indicate it was
employed in light scraping with the ventral
surface facing forward with respect to the di-
rection of the working stroke. This blade is
significant in that its planar ventral surface
indicates it was detached from a small core
using a bipolar technique in conjunction with
an anvil. It is likely that many of the small
bipolar cores found at Pinyon House, Two
Eagles, and Crater Middens were used to pro-
duce small bladelets similar to this tool, prob-
ably for use in tasks similar to the ones for
which it was employed. In comparison to the
number of cores recovered, however, such
blades are very rare in our collections. Pre-
sumably, this reflects a pattern of use or cu-
ration that caused these blade tools to be lost
or discarded at locations away from occu-
pation sites and pinyon camps-which were
the object of our excavations. It may be that
such prepared blades were incorporated as
items of personal tool kits and used for the
light repair and maintenance ofgear while in
the field; items used in such kits would be
more likely to be lost or worn out and dis-
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carded away from more permanent settle-
ments. Blades of this kind would perform
well in a variety of capacities including the
preparation of shafts, foreshafts, and basket-
ry withes and wefts, and the working ofsinew.
Ambro (1970), for example, has described a

basket-maker's kit from Lovelock Cave, Ne-
vada, that included as one element a blade-
like chert flake.

MISCELLANEOUS ARTIFACTS

STEATITE VESSEL SHERDS (6 specimens; 1

rim sherd, 5 body sherds): Six steatite-chlorite
vessel sherds were recovered from the site
surface (table 6.15). Four of these (0-921),
consisting of two pairs of conjoining frag-
ments found in quadrat 9, obviously derive
from the same vessel. They are quite thin,
varying in thickness from 0.4 to 0.6 cm with
the average thickness tending toward the low-
er end ofthis range. The two remaining pieces,
a rim sherd (0-1033) found in quadrat 18
and a body sherd found in quadrat 10, appear
to be made of the same type of light colored,
coarse grained steatite-chlorite as the other
four, but are much thicker. The rim sherd
exhibits a maximum thickness of 1.0 cm and
a minimum of 0.7 cm, with an average close
to 0.9 cm. The shape of the rim is similar to
that observed on the bulk of Owens Valley
Brown Ware ceramic sherds, that is, direct
with the rim rounded and tapered somewhat
by the shaving of material from the exterior
surface. The body sherd is 0.7 cm at its thick-
est and 0.5 cm at its thinnest. There is on
this sherd a distinct break in contour- or
shoulder -dividing the thick portion from the
thin portion that suggests it is from a vessel
that was intentionally shaped to be thicker in
one part than another-either to accommo-
date a flaw or an irregularity of shape in the
natural block from which it was made or as
a routine element of design motivated by
functional requirements or aesthetics.
Although these six sherds are quite vari-

able in thickness, it is the case that the shoul-
dered body sherd bridges these differences,
being at its thinnest no thicker than the four
thin body sherds and at its thickest no thinner
than the thick rim sherd. Given this, along
with the similarity in material and the rea-

sonable inference that no more than one ves-

sel of this kind is likely to be present at a site
such as Two Eagles, it seems relatively safe
to assume that all six ofthese sherds represent
one steatite vessel, the basal portion ofwhich
was substantially thinner than the rim.

Steatite vessels have frequently been re-
ported from archaeological sites throughout
the Inyo-Mono region (Riddell and Riddell,
1956: 29; Steward, 1933: 268; Enfield and
Enfield, 1964: 413), but are nowhere abun-
dant and many of even the largest sites lack
them altogether, including the Rose Spring
site (Lanning, 1963) and the Cottonwood
Creek site (Riddell, 1951). The archaeologi-
cal surface survey of the Big Pine transect
yielded but a single sherd of this kind (Bet-
tinger, 1975a: 162).

PIPE PREFORM: An irregular cylinder ofve-
sicular basalt modified by a conical hole
drilled lengthwise into one end was found
among the wall rocks on the surface of Struc-
ture 8 (fig. 6.12a). It measures 7.0 cm in length,
4.1 cm in width, and 3.5 cm in thickness.
The hole is 1.3 cm in depth and varies from
2.2 to 2.9 cm in diameter, which suggests
some difficulty was encountered as it was
being drilled that prevented smooth rotation
ofthe working bit. There is no indication that
this piece was ever handled extensively, but
one side is rather flat, perhaps as the result
of intentional shaping. It is believed to be an
unfinished pipe that was either lost or-what
is more likely-discarded as unworthy offur-
ther attempts at perforation and dressing. Tu-
bular scoria and pumice pipes that resemble
this specimen in size and shape are recorded
for several sites in Owens Valley (Riddell and
Riddell, 1956: 31; Riddell, 1951: 16), though
they are not particularly common.
PENDANTS (5 specimens; all slate): Five ar-

tifacts were identified as pendants on the ba-
sis of perforation, edge grinding, or incised
decoration (table 6.15).
Two perforated pieces of slate are unmis-

takably pendant fragments. One (0- 1141) is
conically drilled and evidently subrectangu-
lar in outline, though it is broken in such a
way that neither its length nor width can be
ascertained (fig. 6.12c). All ofthe original edge
that remains has been ground. This piece is
0.2 cm thick. The other perforated fragment
(0-1092) is essentially diamond-shaped in
outline and exhibits a biconical perforation
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TABLE 6.15
Distribution of Miscellaneous Artifact Categories at Two Eagles

Structures

Surface 2 3 6 8 9 10 11 15 17 19 21 23 25 Total

Steatite sherds 6 6
Pipe preform 1 1
Pendants 3 2 5
Incised stones 3 3
Worked bone
Bone bead 1 1
Spatula 1 1
Untypable 1 1 2

Olivella beads
J 1 1
K2 1 1
K3 1 1

Steatite disk beads 1 1
Tin can 1 1

at one end (fig. 6.12b). One side is missing,
so the width cannot be estimated, but the
length is 4.6 cm and the thickness is 0.3. This
specimen is not especially well dressed and
although there is light grinding at several
points along its edges, its diamond-shaped
outline is entirely natural in origin, resulting
from natural cleavage planes in the slate from
which it was made.
A third fragment of slate (0-963/A) ex-

hibits grinding along those edges that are in-
tact and light incisions on one face (fig. 6.1 2f).
On this basis it was identified as a pendant
fragment. This specimen is essentially leaf-
shaped in outline and measures 2.9 cm long
and 0.1 cm thick; owing to a break along one
side, its width cannot be estimated with any
confidence. The incisions are so faint, either
because they were lightly scratched in the first
place or have worn thin with time, that it is
difficult to determine what patterns or de-
signs, if any, are present.
Two other small bits of slate with ground

edges were identified as pendant fragments.
One (0-923), found on the surface in quadrat
9, is 0.3 cm thick. The other (0-100 1), found
on the surface in quadrat 12, is 0.2 cm thick.

INCISED STONES (3 specimens; 2 metased-
iments, 1 slate): Two artifacts are confidently
identified as incised stones and a third is
placed in this category provisionally (table
6.15).
One ofthese three (0-3 3) was found on the

surface in quadrat 8, evidently in association
with Structure 7 (fig. 6.12d). It is a tabular
slab of slate 0.7 cm thick and rhomboid in
outline, measuring 9.0 x 6.2 cm across the
corners and 5.6 x 4.9 cm across the flats.
None ofthe edges is ground but the two short
sides and one of the long sides appear to be
very old, natural breaks that have become
rounded through time. The other long side
exhibits what would appear to be a much
more recent break that is stilljagged and seems
to have occurred after this piece was incised.
One face of the tablet exhibits two pairs of
zig-zag lines running from one short side to
the other. Owing to natural abrasion and
weathering, segments of these lines are in-
distinct so an exact count of the number of
reversals, i.e., where a line stops running in
one direction and turns abruptly to reverse
itself, is impossible to obtain. For all four
lines, however, a count ofabout 57 would be
very close. In several segments, the incision
was done with a ragged-ended tool that pro-
duced a double line. Curiously, it would ap-
pear that these double lines occur in roughly
the same segments ofeach ofthe four zig-zag
lines, as though all four were done together,
a segment or hash-mark at a time, rather than
consecutively. As, however, is also true of
attempts to estimate the number ofturns rep-
resented in these lines, natural abrasion makes
it difficult to be certain about the presence or
absence of a doubled line in any particular
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Structure 10 (fig. 6.1 2e). This specimen, which
is complete and measures 7.1 cm long, 4.2

N~\ cm wide, and 0.6 cm thick, is essentially oval
in outline. Although its shape is predomi-
nantly the result of natural fracturing and
weathering, it seems to have been modified
by light percussion trimming of the margins
and more clearly by the grinding oftwo small
intersecting facets at one corner. In addition,
both faces exhibit very light grinding that is
confined primarily to the higher parts ofeach.
Faint incisions are evident only on the flatter
of the two faces.
A third artifact (0-902) is provisionally

classified as an incised stone. It is a tabular
spall of metasedimentary stone that is un-
modified except for a few scratches on each
face and a small notch cut into one margin.
The scratches conform to no obvious pattern
and it is possible that they are of natural, as
opposed to cultural, origin. This piece mea-
sures 5.2 cm long, 3.8 cm wide, and 0.6 cm
thick.
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Fig. 6.12. Miscellaneous artifacts of stone and
bone from Two Eagles. a. pipe preform; b, c, f.

pendants; d, e. incised stones; g. bone spatula frag-
ment; h, i. quartz crystals. a. 0-1069; b. 0-1092;
c. O-1141; d. 0-33; e. 0-1811; f. 963/A; g. 0-960;
h. 0-887; i. 0-1058.

segment of any of the four lines. Aside from
the four zig-zag lines there is no other incision
or evidence of modification in any form on
this side of the tablet. The reverse side ofthe
tablet has obviously been incised, but the lines
are so faint that no specific design can be
discerned.
A second, less elaborate, tablet of meta-

sedimentary stone (0-181 1) was found on the
surface of quadrat 12 in association with

WORKED BONE

BoNE BEAD: A very small fragment of a
highly polished bone bead (0-1 125) ofwhich
too little remains to provide any useful mea-
surement was recovered (table 6.15). This
piece, which retains a section of one worked
end, appears to have been made in the same
fashion as the bone beads found at Pinyon
House. That is, it was brought to length by
being snapped at a weak point created by a
series of transverse grooves girdling its cir-
cumference, after which the rough ends were

ground and polished. The intact portion of
the ground-and-polished end appears to have
been milled by a series of small notches cut
into the end. Small transverse incisions on
the exterior may be the remnants of manu-
facture or subsequent decoration.
OTHER WORKED BoNE: Other than the tiny

bead fragment described above, there are but
three pieces ofworked bone in theTwo Eagles
collection (table 6.15). All are too small to
permit reliable measurement and the iden-
tification of one is considered uncertain. The
most distinctive specimen (0-960) is a frag-
ment of a spatula made of ungulate bone the
end of which has been modified by grinding
a pair of intersecting facets, one on the ex-
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TABLE 6.16
Distribution of Minerals at Two Eagles

Structures

Surface 2 3 6 8 9 10 11 15 17 19 21 23 25 Total

Quartz crystals 39 1 1 1 1 43
Quartz cull 6 3 1 10
Specular hematite 5 1 1 1 8
Chalk 1 1
Indurated kaolin 1 1
Red vesicular basalt 7 1 8
Black vesicular basalt 4 4
Pumice 1 1
Slate 2 1 3
Red sandstone 1 1
Fossil (algae?) 1 1
Limonite 1 1
Massive quartz 1 1 2
Opal/hot springs sinter (?) 3 3

terior surface and one on the cancellous sur-
face, to form a bevel (fig. 6.12g). A tool of
this sort would perform well in the fleshing
and softening of hides and the bevel on this
specimen is polished on one facet in a way
that suggests it was used for this purpose.
The two other bits ofworked bone are more

nondescript. One is a polished section of ro-
dent or bird bone; the other is a scrap of
heavily scraped ungulate bone.

BEADS OF SHELL AND STONE

Three Olivella shell beads and one steatite
disk bead were recovered (table 6.15). The
Olivella collection includes three types, each
represented by a single specimen: Wall Disk
(Class J), Bushing (Class K2), and Cylinder
(Class K3). All three shell bead types and
steatite disk beads are regarded as provisional
markers for the Klondike phase.

MINERALS

QUARTZ CRYSTALS (43 specimens): Two
Eagles is particularly remarkable for the
quantity of quartz crystals it yielded (table
6.16). There were 43 of these ranging from
3.7 to 0.7 cm in length (fig. 6.12h, i). The
vast majority are clear but several exhibit
inclusions, primarily of rutile. There is no
doubt that these are artifacts. Nearly all spec-
imens retaining natural terminations exhibit

crushing or chipping at this point and several
show abrasion at the intersections between
crystal faces. A careful survey in the site vi-
cinity failed to disclose a crystal deposit near-
by but there are several in the Inyo Moun-
tains behind the site.

Quartz crystals are frequently found as ar-
tifacts in archaeological sites throughout
North America, including eastern California
(e.g., Lanning, 1963: 262), but not in the
numbers noted at Two Eagles, which are
clearly extraordinary. The aboriginal purpose
to which these objects were put is uncertain,
though ethnographic evidence consistently
indicates a connection with magicoreligious
practices (e.g., Levi, 1978). Unless, however,
one is willing to accept the idea ofTwo Eagles
as a religious shrine or gathering point for
shamans -for which there is little support to
be found in the balance of the artifactual as-
semblage-it is improbable that the presence
of these objects in such numbers is attrib-
utable to the performance of magicoreligious
acts alone. It is more likely that there is a
natural crystal deposit near the Two Eagles
and that during the intervals in which they
were in residence at the site, groups visited
this source and procured crystals for their
own use and perhaps for trade. That several
lumps of quartz matrix from which crystals
have evidently been detached were also found
at the site (see below) provides substantial
support for this view.
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TABLE 6.17
Distribution of Unmodified Vertebrate Faunal

Remains at Two Eagles

Structures

Surface 2 8 9 10 15 Total

Neotoma 7 7
Spermophilus 3 3
Sylvilagus 2 2
Lepus 1 1
Dipodomys
No. identified 1 1
specimens 13 1 14

Total bone 61 63 77 6 4 1 212

It is curious, given the effort expended in
obtaining these items and subsequently pre-

paring them by cleaning them of matrix and
grinding their edges, that these artifacts are

so common on the site surface and so un-

common in structures, where it might be pre-

sumed that valued objects were kept (table
6.16). Perhaps these pieces are rejects dis-
carded at some point in the process of prep-
aration because they were smaller or less at-
tractive than other specimens being prepared
at the same time.
QUARTZ CULL (10 specimens): Ten frag-

ments of quartz matrix evidently detached
from quartz crystals were recovered. These
are predominantly white or cloudy rather than
clear but generally retain small portions of
clear quartz crystals. Contrary to what might
be expected, these flawed and evidently
worthless pieces of cull occurred relatively
more frequently in structures than the crys-
tals themselves, which were almost certainly
the objects of the reduction process that pro-
duced the waste quartz matrix. The observed
distribution is given in table 6.16.
Assuming that it is not an artifact of sam-

pling error, there is no obvious explanation
for this differential distribution. Crystals being
regarded as intrinsically powerful and dan-
gerous, it is possible that when matrix was

trimmed inside structures, any flawed crystal
rejects or fragments were systematically col-
lected and disposed outside. The matrix, on

the other hand, may have been regarded as

no different from any other stone and, thus,
less carefully collected and removed from
work areas within structures.

ADDITIONAL MINERALS: Unmodified bits
of mineral obviously exotic to the site were
found both on the surface and in structure
deposits (table 6.16). Among the most com-
mon of these were eight pieces of specular
hematite, the mineral from which one bat-
tered cobble (0-1743; see above) was made.
A single piece of chalk, similar to fragments
found at Pinyon House and Crater Middens,
may have been obtained near what is today
Tinemaha dam and intended for use as pig-
ment (Steward, 1933: 277). A fragment of
indurated kaolin, on the other hand, was
probably picked up near Hot Creek in Long
Valley, where this material is common. Sev-
eral bits of the same mineral, and very likely
from the same source, were recovered at Cra-
ter Middens. The provenience of these and
the balance ofthe unmodified minerals found
at Two Eagles is shown in table 6.16.

HISTORIC ARTIFACTS

The only historic artifact recovered at Two
Eagles is a cylindrical sanitary tin can with
locked top, bottom, and side seams (0-1062).
This specimen stands 8.2 cm tall and is 6.8
cm in diameter. The construction method
used securely dates this can sometime after
1895. Given its peripheral provenience with
respect to the most intensively used parts of
the site and the absence of other historic ar-
tifacts in the Two Eagles collection, it is prob-
ably an item of trash discarded by a recent
visitor rather than part of the aboriginal as-
semblage.

UNMODIFIED VERTEBRATE
FAUNAL REMAINS

A scant 212 pieces ofunmodified bone were
found at Two Eagles and of these only 14
specimens were identifiable (table 6.17). All
were attributable to genera well-represented
in the modern local fauna. Given that it is so
vanishingly small and potentially consists in
whole or part of items whose presence is at-
tributable to natural as opposed to cultural
processes, it would be unwise to speculate
regarding the seasonality of site occupation
or the nature of aboriginal hunting patterns
on the basis of this sample alone.
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PLANT MACROFOSSILS

As noted in the Introduction, neither plant
nor animal remains were present in any
quantity at Two Eagles, a circumstance that
subsequently prompted excavation at Crater
Middens, where both were relatively abun-
dant. Several flotation samples extracted from
the structures excavated were treated by water
separation in the same manner as those from
Crater Middens (see chap. 9 for a full de-
scription). Only two yielded enough charcoal
to warrant examination. These, along with
samples from Pinyon House and Crater Mid-
dens, were sent for analysis and identification
to Kimball T. Harper and Patrick Collins,
Department of Botany and Range Sciences,
Brigham Young University. Of the two sam-
ples submitted from Two Eagles, only one,
that from Structure 9 (F-50), contained any
identifiable charred seed at all. These were
referred to Muhlenbergia sp., or muhly, and
might belong to any of three species that reg-
ularly occur in the Inyo and White Moun-
tains: M. asperifolia, scratch grass, M. filifor-
mis, pull-up muhly, and M. richardsonis, mat
muhly. To these might be added M. mon-

tana, mountain muhly, the distribution of
which encompasses Inyo and White Moun-
tains, though it has yet to be identified there.
This last suggestion is particularly attractive
for mountain muhly was evidently eaten by
the Southern Paiute (Kelly, 1964: 153, cf.
Muhlenbergia trifida). If the charred speci-
mens in this sample are indeed that plant,
then its seed-bearing period from July through
September would furnish some hint as to the
season in which Two Eagles was occupied.
The other three species would suggest occu-
pation sometime between about July and No-
vember. In any of these cases it would need
to be assumed the seeds were collected at this
site and not imported from another. Because
all four species may have been readily at hand
within the foraging radius around Two Eagles
(in the case ofmountain muhly this is clearly
speculative) there is also the possibility these
seeds represent plants used for fuel rather than
food.

It would obviously be unwise to draw any
firm seasonal or behavioral interpretations
from this one taxonomically uncertain sam-
ple.
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CHAPTER 7. TWO EAGLES: CHRONOLOGY, SPATIAL
DISTRIBUTIONS, AND SUMMARY INTERPRETATIONS

CHRONOLOGY

Obsidian hydration rim measurements and
time-sensitive artifacts, primarily projectile
points and ceramics, provide the bulk of the
chronometric evidence at Two Eagles. We
can safely discount the one charcoal sample
large enough to be assayed by standard ra-
diocarbon methods, which yielded a date of
less than 100 radiocarbon years (UCR- 1556)
and thus evidently is not ofaboriginal origin.

Fashioning a chronology from these data
is made more difficult by the lack of buried
deposits that might provide a framework from
which to begin. There is no midden deposit
outside structures and the structures them-
selves typically contain only a thin veneer of
loose dust that renders their contents suscep-
tible to mixture with materials from the sur-
rounding site surface. Indeed, with the ex-
ception of Structure 8, the buried deposits of
which were deep enough to provide some
protection against the possibility of mixture,
Two Eagles is in essence a surface site and,
as will become apparent momentarily, sub-
ject to all the difficulties that surround the
dating of such assemblages.
OBSIDIAN HYDRATIoN: Including a series

of nine previously published (Bettinger,
1980a), a total of 29 hydration rim measure-
ments on small flakes of Fish Springs obsid-
ian are available for Two Eagles (table 7.1).
Three of these showed no visible hydration
rim. The remaining 26 specimens range in
thickness from 3.8 to 1.2,gm, which, accord-
ing to the hydration rate used here, suggests
an occupation spanning from about 260 B.C.
to A.D. 1821. Of these, 21 (81%) fall between
260 B.C. and A.D. 600, within the last third
of the Cowhorn phase, 2 (8%) fall between
A.D. 600 and 1300, within the Baker phase,
and 3 (12%) fall between A.D. 1300 and 1821,
within the Klondike phase. As will be made
clear shortly, these dates are not at all in ac-
cord with those suggested by the time-sen-
sitive projectile points found at Two Eagles,
95 percent ofwhich are assigned to either the
Baker or Klondike phases.
Owing to the thinness oftheir deposits and

the dearth of material contained therein,
structures were considered poor candidates
for obsidian hydration dating and rim mea-
surements were obtained only for three:
Structures 2, 3, and 8. At face value, these
date Structure 2 between 100 B.C. and A.D.
220, Structure 3 between A.D. 60 and 140,
and Structure 8 between 100 B.C. and A.D.
1661. The dates for Structures 2 and 3, how-
ever, are suspect owing to the aforemen-
tioned lack ofintegrity in their deposits. That
the hydration dating for both is perfectly
compatible with the dating of the surficial
artifact scatter is particularly suspicious in
this regard.
The dates suggested by hydration rim mea-

surements for flakes from Structure 8, on the
other hand, are notably younger than those
that characterize the surface scatter. In all,
the samples from this feature account for four
of only five hydration measurements ob-
tained from the site as a whole indicating
dates younger than A.D. 600. In light of this,
it is worth considering whether the one hy-
dration reading suggesting an age of 100 B.C.
might not have found its way into this feature
by accident since it is some 1200 years older
than the other four, which cluster between
A.D. 181 and 1661. Since our sample is small,
however, we shall accept all five hydration
dates at face value.

TIME-SENSITIVE ARTIFACTS: Forty-three
typable projectile points of forms firmly dat-
ed in the western Great Basin, 127 sherds of
Owens Valley Brown Ware, three Olivella
shell beads (Classes J, K2, K3), and a steatite
disk bead comprise the collection of time-
sensitive artifacts from Two Eagles. The
sherds, the vast majority of which probably
derive from one vessel, document occupation
of the site sometime between A.D. 1300 and
historic times (Lanning, 1963). Eleven ofthese
found above the basal fill of Structure 8 are
thought to have washed or been tossed into
that feature following its abandonment, ap-
parently fixing that event after A.D. 1300. The
only other sherd recovered from any struc-
ture, a single fragment found in Structure 2,
is not particularly helpful in establishing the
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TABLE 7.1
Obsidian Hydration Rim Measurements for Two Eagles

Mean hydration Calendar date
Specimen UCD-0 rim reading
number number Provenience (microns) B.C. A.D.

0-19BA 877 Structure 2 3.2 ± 0.2 220
0-19BB 878 Structure 2 3.6 ± 0.1 100
0-1067CA 890 Structure 3 3.4 ± 0.1 60
0-1067CB 891 Structure 3 3.3 ± 0.2 140
0-1 121CA 892 Structure 8, lower unit 3.6 ± 0.1 100
0-1121CA 893 Structure 8, lower unit 2.0 ± 0.1 1181
0-1 128C 894 Structure 8, lower unit 1.7 ± 0.1 1421
0-1 145CA 895 Structure 8, lower unit 1.4 ± 0.2 1661
0-1145CB 896 Structure 8, lower unit 2.0 ± 0.2 1181
0-817C 879 Quadrat 4 NVHa
0-874CA 880 Quadrat 6 1.2 ± 0.1 1821
0-874CB 881 Quadrat 6 3.5 ± 0.1 20
0-874CC 882 Quadrat 6 3.2 ± 0.2 220
0-914CA 883 Quadrat 8 3.5 ± 0.1 20
0-914CB 884 Quadrat 8 3.1 ± 0.1 300
0-914CC 885 Quadrat 8 3.3 ± 0.2 140
0-1022CA 886 Quadrat 12 2.9 ± 0.2 460
0-1022CB 887 Quadrat 12 3.0 ± 0.2 380
0-1027C 888 Quadrat 15 2.8 ± 0.2 540
0-1045C 889 Quadrat22 2.9 ± 0.2 460
OV-244.0 831 Surface, 1972 survey 3.73 ± 0.20 180
OV-244.1 832 Surface, 1972 survey 3.28 ± 0.20 140
OV-244.2 833 Surface, 1972 survey 3.03 ± 0.20 380
OV-244.4 835 Surface, 1972 survey 2.85 ± 0.20 460
OV-244.5 836 Surface, 1972 survey 3.75 ± 0.20 260
OV-244.6 837 Surface, 1972 survey NVHa
OV-244.7 838 Surface, 1972 survey 3.83 ± 0.20 260
OV-244.8 839 Surface, 1972 survey 3.38 ± 0.20 60
OV-244.9 840 Surface, 1972 survey NVHa

a No visible hydration rim.
Notes: Calendar dates calculated as Y = 800.3X- 831.2, where X is the rim measurement in microns and Y is

the date in years before present, which is taken to be 1950. Hydration Laboratory numbers 832 through 840 are
those of the hydration dating facility at the University of California, Riverside, and refer to samples processed there.

age of that feature owing to the possibility
that its association is fortuitous.

Disregarding one possible Great Basin
Stemmed projectile point which seems to
have been scavenged elsewhere and brought
to the site in aboriginal times, a total of 43
time-sensitive projectile points was re-
covered from Two Eagles. Of these, two (5%)
are attributable to the Cowhorn phase, 16
(37%) to the Baker phase, and 25 (58%) to
the Klondike phase.
Along with the sherds just mentioned, four

Desert Side-notched and four Cottonwood
Triangular projectile points recovered from
the upper and middle deposits of Structure 8

suggest its abandonment after A.D. 1300 ifwe
assume that only the lower deposits accu-
mulated during occupation. Singleton Rose
Spring projectile points recovered in Struc-
tures 2 and 21 are not regarded as reliable
indicators of the age of those features.
SUMMARY OF CHRONOLOGY: The contra-

dictory lines of evidence cited above are not
going to fall neatly into a simple chronology
of occupation at Two Eagles. It is especially
difficult to understand the divergence in dat-
ing suggested by the hydration dates on sur-
face debitage and the projectile points since
the two tend to be distributed in a manner
that would seem to connect them (see below).
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Despite this, hydration measurements place
the bulk of the debitage prior to A.D. 600,
while most of the points fall after that date.
The discrepancy is most easily dismissed

by arguing that all but one of the hydration
dates suggesting ages in excess of 1350 years
are on surface artifacts, which would have
been subject to abnormally high environ-
mental temperatures and therefore faster than
normal rates of hydration. This, of course,
would fit with the hydration dates obtained
from the basal deposits in Structure 8, which
we have noted are substantially younger than
those indicated for surface artifacts.

Against this, it is worth noting that the pro-
visional obsidian hydration rate used here
relies substantially (though not exclusively)
on surface artifacts, so one would not expect
grossly distorted results when working with
surface pieces. Ofcourse, it is not entirely out
of the question that the rate itself is in error
since the total number of projectile points on
which it is based (41) is relatively small. Even
so, this particular rate formulation has else-
where been shown to produce favorable re-
sults when compared with obsidian hydra-
tion dates obtained on glass from sources for
which the rates are better established (cf. Bet-
tinger et al., 1984b).

It may be of some consequence that the
collection of projectile points from the sur-
face of Two Eagles is as a whole relatively
old, older at least than the collections of typ-
able points from the surfaces ofPinyon House
and Crater Middens. At Two Eagles points
of types dating earlier than A.D. 1300 com-
prise approximately 50 percent ofthe typable
surface specimens; at Pinyon House these
types comprise only about 40 percent of the
surface total and at Crater Middens only about
30 percent of the surface total. It is possible,
then, that the relative antiquity ofthe surface
scatter in combination with surface exposure
accounts for these discordant obsidian hy-
dration dates.

Alternatively, since material for stone tools
seems to have been in short supply and there
is some evidence of artifact scavenging, it is
conceivable that the residents of Two Eagles
habitually sought out older sites for workable
stone, thus giving their chipping waste the
appearance ofgreat age when assessed by ob-
sidian hydration rim measurement.
There is clearly no easy resolution of this

problem. Forced to choose between the dates
suggested by hydration rim measurements
and those suggested by projectile points, the
latter are clearly better understood and pro-
vide the firmer basis for a site chronology.
As we have said, they would place the initial
occupation ofthe site sometime between 1200
B.C. and A.D. 600, and the bulk of occupation
between A.D. 600 and historic times. The ab-
sence of any historic artifacts in solid asso-
ciation with the aboriginal assemblage would
suggest use of the site terminated before A.D.
1860.
The only structure that can be confidently

dated is Structure 8. If we accept the dating
ofits basal deposits on the basis ofan Olivella
bushing bead (Class K2) and obsidian hy-
dration rim measurements, taken on flakes
not subject to excessive hydration rates, this
feature was occupied from at least A.D. 1 181,
perhaps as early as 100 B.C., and abandoned
sometime after A.D. 1661. Time-sensitive ar-
tifacts recovered from the deposits overlying
the basal fill of the structure support the dat-
ing of the latter event.
No precise dating can be offered for the 27

shallow structures that remain but their group
resemblance to Structure 8 in size, use of
millingstones for wall material, and presence
of milling alcoves tends to place them some-
time between A.D. 600 and historic times.
That millingstones are so consistently asso-
ciated with structures further suggests that
the majority ofthe unassociated surface mill-
ing assemblage is at least roughly contem-
poraneous with these features, and hence dates
to the same interval.

This leaves only the enigmatic surface scat-
ter of chipped stone, the bulk of which, ifwe
disregard its hydration rim measurements and
believe its time-sensitive artifacts, appears to
date between A.D. 600 and historic times,
which is to say at least grossly contempora-
neous with Structure 8 and, therefore, the 27
other structures and the millingstones. The
anomalously large hydration rim readings
seem best explained as resulting from surface
exposure and, possibly, the reworking ofold-
er artifacts.

SPATIAL PATTERNING
Since for the most part we cannot con-

vincingly demonstrate that any two artifacts
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TABLE 7.2
Distribution of Major Categories in Gridded Area at Two Eagles

Ceram- Projec-
Struc- ics Milling- tile Simple Rough- Quartz
tures sherds stones points bifaces outs Unifaces Cores crystals Debitage

Numbers 28 115 194 39 58 28 27 5 38 2276
Maximum density 4.5 105.3 33.7 14.0 24.0 8.0 8.4 5.0 5.0 1612.0
Total area of distribu-

tion (m2) 4050 900 8775 2025 2700 2025 2025 900 4050 5175
Area of principal distri-

butiona (m2) 1800 225 1575 450 225 2025 2025 900 4050 225
Percent in area of prin-

cipal distribution 55% 87% 55% 67% 41% 100% 100% 100% 100% 71%
a See figure 7.1.
Notes: Partial quadrats were treated as complete (i.e., as having an area of 225 m2) in calculating area of total

distribution and area of principal distribution.

or features are related to each other in time
or function (conjoining sherds and milling
alcoves attached to structures are notable ex-
ceptions), the patterns with which we are con-
cerned are of the most general sort and speak
to the broader patterns of site use rather than
specific events. We presume that these pat-
terns reflect basic constraints having to do
with the kinds of activities performed and
the sizes ofgroups performing them and that
they persisted for much of the time in which
the site was occupied or at least those periods
responsible for the bulk of the assemblage.
Only nine categories are common enough

in the surface assemblage of Two Eagles to
merit serious attempts at inferences re-
garding their spatial arrangement: structures,
ceramics, millingstones, projectile points,
simple bifaces, roughouts, unifaces, quartz
crystals, and debitage. For the sake of com-
pleteness and to facilitate comparison with
the other two sites treated in this volume,
cores are also considered in passing though
there are but five of them in the surface as-
semblage.
The distribution of these categories is ex-

amined below following essentially the same
methods employed in the analysis of the sur-
face assemblage of Pinyon House, to which
the reader is referred for a more detailed ex-
planation of concepts and procedures. As in
that case, the gridwork of 15 x 15 m quadrats
used to control the surface collection pro-
vides the framework for analysis. Within this
gridwork, the distribution of each category
was plotted and visually inspected for clus-

tering. Univariate frequency distributions
aided in recognizing and confirming the pres-
ence of such clusters which, when present,
were taken to define critical densities (prin-
cipal distributions) resulting from meaning-
ful patterns of behavior relevant to the cat-
egory in question. Where the distribution of
a category failed to disclose obvious evidence
of clustering, its total distribution was taken
to indicate this patterning.

Table 7.2 furnishes data relevant to the
distribution ofeach of the ten categories not-
ed previously. Figure 7. 1a-i, k plots these
distributions, some ofwhich have been mod-
ified along the lines noted above. Figure 7. lj
provides distributional data pertaining to
mean debitage weights, which are relevant to
certain aspects of the analysis.

It is important to note that because of the
shape of the bluiftop on which the site is lo-
cated, the superimposed grid system includes
several incomplete quadrats (i.e., those whose
surface area is less than 225 im2). Accordingly,
in figure 7.1 and as noted in table 7.2 the
distributions for all categories are given as
densities per 225 m2 rather than actual quad-
rat counts. These partial quadrats preclude
calculation of simple density statistics, most
notably variance and, hence, Coefficient of
Dispersion, which are dispensed with.
Table 7.3 furnishes two measures ofspatial

association between the ten categories of fea-
tures and artifacts considered here. The first
indicates the amount of spatial overlap be-
tween the principal distribution of each pair
of categories as a fraction of the area both
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TABLE 7.3
Spatial Association of Major Categories in Gridded Area at Two Eagles

Ceramic Milling- Projectile Simple Rough- Quartz
sherds stones points bifaces outs Unifaces Cores crystals Debitage

Structures .13/1.00 .36/ .57 .11/ .50 .00/ .00 .31/ .50 .21/ .38 .20/.50 .24/ .63 .00/ .00
Ceramic sherds X .14/1.00 .50/1.00 .00/ .00 .11/1.00 .11/1.00 .25/1.00 .06/1.00 .00/ .00
Millingstones X .13/ .50 .00/ .00 .60/ .85 .33/ .57 .22/ .50 .19/ .57 .00/ .00
Projectile points X .50/1.00 .22/1.00 .22/1.00 .20/ .50 .11/1.00 .50/1.00
Simple bifaces X .11/1.00 .11/1.00 .00/ .00 .06/1.00 1.00/1.00
Roughouts X .64/ .77 .30/ .75 .29/ .67 .11/1.00
Unifaces X .30/ .75 .35/ .78 .11/1.00
Cores X .16/ .75 .00/ .00
Quartz crystals X .06/1.00

Notes: First value calculated A/A + B + C, second value calculated A/min(A + B, A + C), where A is the area
shared in common between two categories, B is the area of the first not shared by the second, and C is the area of
the second not shared by the first. Values calculated on the basis of principal distributions shown in table 7.2. See
text for explanation.

categories occupy collectively (i.e., the area
of intersection divided by the area of the
union). The second indicates this spatial
overlap as a fraction ofthe area ofthe smaller
of the two principal distributions.
Given that the samples for many categories

are small and the quadrats relatively few in
number, yet large in relation to the surface
area of the site, it would be unwise to place
great stock by the distributions depicted in
figure 7.1 and the values listed in table 7.3.
Some simple inferences, however, seem war-
ranted.

DISTRIBUTIONS: The 28 structures present,
though widely distributed overall, show a dis-
tinct tendency to cluster within what may be
called a residential zone at the center of the
site (fig. 7. la). A handful of structures seems
to have been placed apart from the others
deliberately, at the extreme northern and
southern site margins. There is enough usable
living space between these separate structures
and the residential zone to discount the pos-
sibility that the outliers were occupied as a
simple response to crowding. As proposed for
Structure 3 at Crater Middens (see chap. 8),
these isolated features may have been occu-

pied by expectant families during the period
just before and after childbirth or, as pro-
posed for Structure 1 at Pinyon House South,
occupied when deaths in the family required
the ritual burning and abandonment ofhouses
that had been occupied in the residential zone.
Other possibilities include use by groups not
closely related to families living in the resi-
dential zone or at times when weather or ac-
cumulations of debris rendered that part of
the site unattractive.
The distribution of ceramic sherds (fig.

7. lb) is concentrated in a manner that sug-
gests vessel breakage within the residential
zone. That nearly all of the sherds recovered
seem to derive from a single vessel lends sub-
stantial weight to this notion. The suggestion
that they had been methodically gathered up
elsewhere and dumped here, presumably by
those living in the residential zone or in a
structure farther away, seems less likely: ref-
use could have been more efficiently disposed
of along the steep bluff slopes that bound the
sites and are conveniently near at hand from
anywhere within its confines.

Millingstones are impressive by the sheer
numbers in which they occur even though

Fig. 7.1. Distribution of major feature and artifact categories at Two Eagles. Location of residential
zone is shown by heavy outline. a. structures; b. ceramic sherds; c. millingstones; d. projectile points; e.
simple bifaces; f. roughouts; g. unifaces; h. cores; i. debitage; j. debitage mean weight; k. quartz crystals.

1591989



160 ANTHROPOLOGICAL PAPERS AMERICAN MUSEUM OF NATURAL HISTORY

none shows evidence ofmore than moderate
use. These tools tend to cluster within the
residential zone as the result oftheir recycling
as building material for structure walls or use
in milling alcoves attached to structures (fig.
7. 1 c). Concentrations ofmillingstones in oth-
er areas and the broad distribution of this
category across the site in general, however,
suggest caching or use outside the residential
zone. Since many specimens are fragmentary,
it is also possible that this wider distribution
reflects intentional tool disposal. As noted
with reference to the distribution ofceramics,
however, the bluff slopes that surround the
site on three sides seem better suited as refuse
dumps than any part of the site proper.

Projectile points, simple bifaces, and de-
bitage all share very similar distributions (fig.
7. 1 d, e, i). Though they extend partly into the
residential zone, their overall distributions
are more southerly and reach peak densities
outside the residential zone very close to the
southern site boundary. Projectile points,
however, also show equivalent concentra-
tions within the residential zone.

Like the previous three, roughouts (fig. 7. lf)
and unifaces (fig. 7. 1g) occur mainly in the
southern part ofthe site, but neither one shows
any marked concentration there, either inside
or outside the residential zone.

Unlike any ofthe above chipped stone cat-
egories, cores (fig. 7. 1h) occur primarily in
the residential zone but as there are only five
it is difficult to make much of this.
These distributions tend to place the prin-

cipal locations of stoneworking, woodwork-
ing, and other crafts outside and apart from
the residential zone. The secondary concen-
tration of projectile points within the resi-
dential zone and, perhaps, the smaller quan-
tities of bifaces, roughouts, unifaces, and
debitage that occur there suggest craft activ-
ities of a less intensive sort, the daily minor
repair and touch-up of hunting gear, for ex-
ample. An alternative possibility is that of
occasional tool production within the resi-
dential zone when few people were present.
Mean debitage weight tends to be some-

what higher within the residential zone than
the area to its south we have tentatively iden-
tified as a location of intensive craft activity.
Mean debitage weights for surface quadrats
at Two Eagles range between 0.10 and 2.40

g, most (65%) falling between 0.10 and 0.83
g. The larger value (0.83 g) is nearly identical
to the upper boundary of mean debitage
weights characterizing areas thought to have
been used for all but the heaviest stonework-
ing at Pinyon House (0.89 g). It is not sur-
prising, therefore, that at Two Eagles quad-
rats with mean weights less than 0.83 g
characterize the zone inferred to have been
most intensively used for stoneworking (fig.
7. lj).

In other respects the distribution of debi-
tage by size at Two Eagles is quite different
from that found at Pinyon House. In partic-
ular, at Pinyon House quadrats with the larg-
er mean debitage weights tended to occur at
the site margins, evidently reflecting heavy
stoneworking and the use of flake tools in
butchering and other tasks producing objec-
tionable refuse. At Two Eagles, on the other
hand, the quadrats with larger mean flake
weights tend to occur within the residential
zone where one would not expect activities
of this kind.
To be sure, the larger debitage weights

characterizing the residential zone at Two Ea-
gles are to some degree misleading because
many quadrats there contained only one or
two flakes. Indeed, in comparison to Pinyon
House, where quadrats with the larger mean
flake weights (greater than 0.85 g) account for
approximately 12 percent of the debitage to-
tal by count, at Two Eagles these quadrats
account for only about half that much (6%).
This would suggest that Two Eagles lacked
the frequency of heavy stoneworking, and
perhaps as a consequence, flake tool use, ob-
served at Pinyon House.

Discounting those with very small samples
still leaves us with a few quadrats containing
reasonable quantities of debitage character-
ized by large mean weights in the heart ofthe
residential zone at Two Eagles. These may
reflect flake tool use in connection with light
tasks such as routine equipment mainte-
nance, which we have previously suggested
took place in and around structures in the
residential zone. They might also reflect heavy
stoneworking or butchering at a time when
the residential zone was not being heavily
used.

Since very little material was recovered
from most of the structures at Two Eagles,
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the notion that the southern artifact concen-
trations are refuse dumps, not work areas,
merits consideration. That is, it might be that
most work took place in and around struc-
tures but the debris was routinely removed
and deposited at the southern margin of the
site. At first glance, this seems unlikely since
it would require reasonably long trips from
the more northern houses when an adjacent
bluff edge was readily at hand. Further, the
scatter of fragmentary millingstones across
the site seems to speak of rather casual atti-
tudes toward refuse disposal. Alternatively,
to judge from the exhaustive use oftools and
roughouts, material stocks seem to have at
least occasionally been hard pressed at the
site and it may be that, anticipating this pos-
sibility, its inhabitants deliberately chose to
dispose of their stone waste in one place
against the chance they might later have to
sort through it for recyclable material. The
spectre of material shortage would not by it-
selfrequire refuse dumping ofthis kind, how-
ever; confining workshop activity to a single
area would serve the same purpose.
There is clearly room for alternative views,

but the artifact concentrations in question
seem more adequately explained as work-
shop locations than dumps.

Lastly there is the distribution of quartz
crystals (fig. 7.1k), which is particularly dif-
ficult to interpret because the function ofthese
objects is uncertain. Thin and patchy but cov-
ering virtually the whole of the site, this dis-
tribution fits with what one would expect
from multiple individual events the location
ofwhich varied with time and circumstance.
These episodes probably centered on sorting
and the trimming of matrix (cull) from crys-
tals obtained near the site, or the disposal of
waste therefrom. The distribution is clearly
different from that ofthe chipped stone scat-
ter, which would suggest that, whatever their
exact use, these crystals were not intended
for reduction into tools.

DISCUSSION: A basic problem in confront-
ing the archaeology of Two Eagles is that of
deciding how many "sites" there are to be
dealt with. We have just reviewed the artifact
and feature distributions as though there were
just one settlement, intermittently occupied
over a long span of time. It must be kept in
mind that this may not be true.

To make the case at least plausible, mini-
mally we must assume that four basic con-
stituents of the assemblage are functionally
related: Structure 8, the 27 remaining shallow
structures, the surface scatter ofchipped stone,
and the surface scatter of millingstones. The
summary of site chronology presents the
strongest case that can be reasonably made
that these entities date within the same block
of time (A.D. 600 to historic times). It does
not by any means assure functional relation-
ship between these entities, however. Like
most archaeological chronologies (and the one
for Two Eagles is more crude than most), it
is simply too imprecise to permit the linking
of individual features and artifacts to a spe-
cific occupation. And without knowing which
things go with which, there is no assurance
that most of the various individual elements
of the assemblage are associated.

In practical terms, this means we are with-
out any direct means of estimating the num-
ber of houses or amount of site area in use
at any given time during the interval in which
occupation is thought to have occurred. We
cannot, moreover, ascertain specific con-
temporaneity between Structure 8 and any
of the shallower structures at the site, which
is of interest given the differences between it
and them. Nor can we directly connect the
chipped stone scatter to the rest ofthe assem-
blage, although that it is so connected is the
simplest interpretation of the data.

In the absence of clear indications to the
contrary or of any equally parsimonious al-
ternative interpretation, these associations
must simply be assumed without disallowing
the possibility that other interpretations are
correct. All this is by way of making it clear
that while the following observations about
site use are our best approximations given
current understanding of the data, we do not
regard them as decisively conclusive.
The range of tools and features found at

the site would seem to assure that both men
and women were present together, presum-
ably as nuclear families or kin-cliques. The
total number of individuals in residence at
any one time, however, can only be guessed.
It is possible that no more than one family
occupied the place at a time. The apparently
deliberate segregation of the chipped stone
scatter and, somewhat less clearly, a few out-
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lying structures from the residential zone,

would be difficult to understand under these
circumstances, however. In a family camp
one would expect such segregation on much
smaller scale. In particular, locations of craft
activity would be expected to move along
with the locations of individual residences
rather than remaining fixed in one place as

they seem to have been at Two Eagles.
The presence of larger groups, for instance

four or five families, would make this seg-
regation more understandable. This larger
population would imply greater volume and
range in potentially conflicting activities and
hence more pressing need to reduce the pos-

sibility of interference between them. One
might also expect that in the presence of rel-
atively large groups, particularly if they in-
cluded individuals only distantly related,
greater care might be taken to observe the
ritually prescribed physical separation ofcer-
tain activities or isolation of certain individ-
uals.

It is perhaps most reasonable to suggest
that resident groups atTwo Eagles varied from
as few as one to as many as four or five nu-

clear families. As suggested below, plant pro-
curement appears to have been of special im-
portance at this site and the size ofthis group
probably depended on the productivity of
seed plants in its immediate vicinity relative
to those that could be obtained elsewhere.
When smaller groups were present, craft

activities might well have taken place only a
short distance away from the structure then
in use and shifted with the location of each
such residence; this, rather than routine
equipment maintenance, might account for
the light scatter ofchipped stone in the south-
ern portion of the residential zone. When
larger groups were present, on the other hand,
the most intensive phases of craft activity
may have been confined to one area well apart
from the residential zone. Since larger groups
imply a greater abundance of resources and
presumably stays oflonger duration, craft ac-

tivity may have been more common when
such groups were present. This, in addition
to the more obvious observation that large
groups are likely to produce more refuse than
small groups, probably accounts for the dens-
er concentrations ofchipped stone in this sep-
arate activity area.

Since less elaborate facilities would suffice

for shorter occupations, the structures them-
selves suggest occupation of some duration,
perhaps two weeks to a month. Occupations
much longer than this and occupation during
the winter months, on the other hand, both
seem unlikely in that these structures lack
internal fireplaces and, with the exception of
Structure 8, appear more rudimentary than
would suffice for either purpose. The sugges-
tion of occupation during the warm season,
between late spring and early fall, is in keep-
ing with the large numbers of millingstones
found, these presumably being used to pro-
cess seeds, the dominant warm season crop
in ethnographic times.

Quite apart from its possible seasonal im-
plications, the nature of this milling assem-
blage is pivotal to understanding the func-
tional role of Two Eagles. That there are so
many of these tools suggests that seeds were
prepared, and presumably collected, in quan-
tity. Indeed, milling implements so dominate
the archaeological assemblage ofTwo Eagles
that we can safely infer seed procurement was
a major motive, perhaps the principal one,
for occupying the site. The flat working sur-
faces ofthese millingstones suggest that small,
hard-seeded species akin to ricegrass were the
ones being processed. So many of these mill-
ingstones show evidence of only light use,
however, that these plants cannot have been
processed intensively. Perhaps they were only
lightly milled-threshed and hulled-to ready
them for transport elsewhere. The evident
lack of diversity in functional form and ma-
terial within this category is notable here: there
are no basin millingstones or any pieces made
of nonlocal stone, both of which we would
expect in a collection ofthis size had the prep-
aration of food, and not merely the process-
ing of seeds, been an important activity. In
summary, these data seem to indicate that
the abundance ofmillingstones at Two Eagles
stems not from its use as a residential site
richly equipped with household implements
but as a location where seeds could be ob-
tained in large quantity for consumption
somewhere else. The site is clearly some kind
of residential base and some of its milling-
stones are clearly household furniture, but the
milling assemblage seems far too large and
too uniform to be accounted for in this man-
ner.
Though it is not evident from the poorly
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preserved faunal assemblage and its relative
contribution to the diet of those living at the
site is uncertain, hunting seems to have been
an important activity here as well. As one
indication of this, the ratio ofprojectile points
to other major categories of worked stone
(bifaces, roughouts, unifaces, and cores) is
greater in the surface assemblage ofTwo Ea-
gles (1:3.3) than in the surface assemblage
from the gridded portion of Pinyon House
(1:7.3), which is surprising given that Pinyon
House seems better situated for this activity.
Presumably hunters working out ofTwo Ea-
gles directed their efforts to animals that could
be taken in the Inyo Mountains immediately
northeast or at one of several larger springs
much closer at hand. It is possible the site
was located at Two Eagles rather than one of
these seemingly more attractive springs,
which show little evidence of any kind of
aboriginal use, in order not to disturb water-
ing game. If so, it is an additional clue to the
season in which the site was occupied. This
spring complex, while actively used by many
kinds of animals year-round, is particularly
important to game during the dry season from
late spring to early fall.
There is also evidence ofstoneworking and

other craft activities, most of them presum-
ably performed by males. None of these,
however, is particularly well represented in
comparison to the size of the milling assem-
blage at this site. Heavy stoneworking was
certainly of minor importance as shown by
the scarcity of cores and by the near absence
ofsurface quadrats with mean debitage weight
in excess of0.85 g, which would indicate this
activity. Moreover, even though Two Eagles
lies between Pinyon House and Crater Mid-
dens and is apparently fully contemporane-
ous with them, it lacks any evidence what-
soever of the specialized large chert biface
industry that characterized those sites in late
prehistoric times. The evident paucity ofcraft-
related items cannot be attributed to lack of
demand for tools, however: both the rough-
outs and bifaces from Two Eagles are highly
fragmentary and hold little promise offurther
use, suggesting they had been worked to ex-
haustion.
The inference that follows, then, is that men

traveling to Two Eagles brought with them a
limited supply of tools of various kinds but
very little material with which to make new

ones and had no chance to obtain additional
supplies while in residence there. Thus, when
occasionally forced to stay longer than ex-
pected, probably when the seed harvest was
particularly good, their only recourse was to
rework what few tools they had down to a
nub. As noted earlier, there is limited evi-
dence suggesting the possibility that at such
times other sites were scavenged for raw ma-
terials, which might account for the anoma-
lous hydration readings on the surface assem-
blage.

This interpretation is consistent with other
suggestions regarding the use ofthis site, par-
ticularly the length of, and reasons for, its
occupation. If we accept the idea that seed
procurement was their principal objective
(which is difficult to deny given the assem-
blage of millingstones), these occupations
would normally have been too short to war-
rant carrying extensive amounts of gear and
raw material to the site or the stocking and
maintenance ofcaches there. Further, it would
have been the abundance of seeds locally
available, not the supply of stone tools and
raw materials, that determined the length of
each occupation. Accordingly, under the ap-
propriate circumstances these occupations
might well have been prolonged far longer
than had been expected, causing tool stocks
to be drawn perilously low or exhausted al-
together.

IMPLICATIONS

Steward (1938a: 33) was perhaps the first
to note that in the Great Basin it was generally
the abundance and distribution of plant re-
sources that governed choices of settlement
location and the timing of movements be-
tween these locations and that other activities
conformed to rather than dictated such
choices. Taking his cue from Steward, Flan-
nery (1968) much later inferred that a similar
approach to decision-making, which he
termed "scheduling," might account for the
annual movements of prehistoric hunter-
gatherers in the Tehuacan Valley, Mexico.

In the intervening years, it has become
commonplace to explain prehistoric settle-
ment and subsistence patterns with reference
to schedules of this kind, generally in the ab-
sence of any concrete evidence that would
demonstrate how the performance of a fa-
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vored activity hindered the performance of
another-which is the essence of scheduling.
Indeed, the impression is often given that
aboriginal plans and schedules were so per-
fectly conceived that activities of different
kinds seldom impinged on each other: root
gathering did not hinder deer hunting, nor
pinyon procurement antelope drives.

Steward, ofcourse, recognized that this was
not so and that in particular Great Basin
hunters often had to be content to stalk game
in decidedly inferior habitats if the distri-
bution ofplant resources so dictated. Steward
does not say so explicitly, but it is reasonable
to assume that many other activities in which
men engaged were similarly compromised by
plant procurement, a task that fell almost ex-
clusively to women.
The archaeological assemblage ofTwo Ea-

gles illustrates the point nicely. Seed pro-
curement and processing, presumably con-
ducted by women, was almost certainly the

principal activity at this settlement, but men
also regularly resided and worked here. Yet
while occupation of Two Eagles worked no
special hardship on gatherers living there
(material for milling equipment was readily
at hand and did not have to be imported, for
example), for hunters and toolmakers this was
not always so: the raw material needed to
make implements was often in short supply
and whatever game was attracted to these
springs was certainly made more shy and dif-
ficult to capture by the presence of people
living nearby (cf. Bettinger and Baumhoff,
1982). In this light, perhaps the most im-
portant lesson to be learned here is that late
prehistoric subsistence-settlement systems in
central Owens Valley required frequent com-
promises between mutually incompatible
economic demands, and insofar as we can
tell from Two Eagles, these compromises fa-
vored plant procurement to the disadvantage
of hunting and other activities.
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CHAPTER 8. CRATER MIDDENS: NATURAL SETTING,
ARCHAEOLOGICAL PROCEDURES, AND FEATURES

Between the town ofBig Pine and the town
of Independence, 40 km to the south, is an
extensive lava field of volcanic craters and
cinder cones. The largest and northernmost
of these is Crater Mountain, which rises to
an elevation of 1830 m and is more than 6
km in diameter at its base. This massive cra-
ter dominates local drainage patterns, di-
verting most streams around it, but on the
northern flank a small east-flowing creek
channel has breached an outlying basaltic lobe
and cut a small canyon into the underlying
colluvial deposits derived from the steep
Sierra slope to the west. Once out of the can-
yon, where its periodic flow is confined and
therefore strong, the channel quickly shal-
lows and broadens, changing from a deep ar-
royo to a series of braided gullies in less than
a kilometer. The archaeological site ofCrater
Middens (CA-Iny- 1700) is situated along the
northern bank of this channel (fig. 8.1). It
begins about 100 m below the canyon mouth
and from there extends 500 m downstream.
Throughout this distance, the site is confined
entirely to the area lying within 100 m of the
channel bank.

Crater Middens is at an elevation of 1311
m, 213 m lower than Two Eagles, but its
location on a northeast facing slope in close
proximity to the Sierra crest-and within the
influence of Sierra storms, more than com-
pensates for this elevational difference, pro-
ducing a local climate not unlike that ofTwo
Eagles, but with slightly more rainfall. Day-
time maximum temperatures average close
to 38°C in the hottest month ofthe year (July),
near 10°C in the coldest month (January).
Mean annual precipitation is close to 13 cm.

In keeping with these climatic features, site
vegetation is that ofa typical desert scrubland
dominated by xeric species, including such
shrubs as blackbrush (Coleogyne ramosissi-
ma), indigo bush (Daleafremontii), big sage-
brush, spiny hopsage, rabbitbrush (Chryso-
thamnus spp.), cottonthorn, lambs tail
(Eurotia lanta), budsage (Artemisia spines-
cens), and buckwheat (Eriogonum spp.). A
variety of grasses is present, among them
ricegrass, needlegrass, and squirrel tail. These

herbs compose only a minor fraction of the
plant cover in the immediate site vicinity but
are relatively abundant in the lava fields of
Crater Mountain south ofthe site, where they
occur in protected, sand-filled depressions
within the rough basaltic flows.
At present (1982), the nearest source of

water is Big Pine Creek about 800 m to the
north. As recently as 1976, before its diver-
sion and loss offlow through decreased water
tables, there was water year-round in the Lit-
tle Pine Creek channel only 400 m to the
north. Despite the presence of these water
sources, the location of Crater Middens ad-
jacent to a deep, but now dry, stream channel
is difficult to explain unless it is assumed that
the channel contained water during the pe-
riod ofoccupation or that water was obtained
from wells dug in the channel bottom. Since
Euro-American items are only scantily rep-
resented at the site, perhaps the channel car-
ried Little Pine Creek until 1872, when its
course may have been altered by ground
movements accompanying a major earth-
quake in that year. In turn, this may have
forced aboriginal removal from Crater Mid-
dens to a site nearer water. A more recent
historic aboriginal site along the modern Lit-
tle Pine Creek channel 1 km northeast ofCra-
ter Middens lends support to this notion.
Strewn with items of metal, glass, and por-
celain, but apparently lacking a prehistoric
component, this site may have been settled
by the former occupants of Crater Middens.
It is this historic site that E. S. Curtis visited
and photographed in the early 1 900s when it
was still inhabited. His photograph of a
dwelling there, entitled "A Mono Home,"
appears in a posthumous collection of his
work (fig. 8.2; Curtis, 1972: 151).

Travel north and east from the site is un-
impeded by either major changes in elevation
or broken terrain, the only obstacle of note
being Owens River and its narrow marsh-
land. The rough lava slopes of Crater Moun-
tain to the south and the Sierra Nevada foot-
hills to the west are only slightly more
confining. This gentle local topography af-
forded the occupants of Crater Middens ac-
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Fig. 8.1. View southwest across Crater Middens toward the Sierra Nevada crest. Basaltic flows of
Crater Mountain (itselfnot visible) appear just below the distinctively rounded peak of Kidd Mountain.
Mt. Gayley is the taller, Mt. Alice the shorter, of the two small peaks to the right of Kidd Mountain.

cess to a catchment of 165 kMi2, nearly one
and a half times the catchment area of Two
Eagles and more than twice that of Pinyon
House. Ofthis, 43 percent is a valley bottom
Greasewood-Shadscale scrubland, 30 per-
cent Shadscale-Sagebrush-Blackbrush scrub-
land, and 17 percent broken lava flows dom-
inated by grasses. The remaining 10 percent
of the catchment is Riparian wetlands along
an 18 km section of Owens River.

SITE DESCRIPTION AND
ARCHAEOLOGICAL PROCEDURES

Although Crater Middens is recorded as a

single site, it consists of five separate sites or
localities (fig. 8.3).
These were designated Middens and num-

bered I to V in their order ofoccurrence from
west to east along the main axis ofthe general
site area. Because these middens varied in
the range and quantity of cultural materials
and surface features they exhibited and be-

cause they were spatially distinct, each was
treated as a separate archaeological entity.
Table 8.1 summarizes the salient dimensions
of these middens and the size and distribu-
tion of the surface and subsurface samples
obtained from each.
MIDDEN I: Midden I, unlike all the others,

lacks either a subsurface cultural deposit or
a culturally altered soil matrix. Its surface
assemblage is limited to three crude stone
rings (Structures 1, 2, and 3), a few bedrock
milling features and portable groundstone
implements, and a chippage scatter so sparse
that its limits are difficult to establish (fig.
8.3). No work was carried out at this midden
in 1979.

In 1981, a permanent midden datum was
established near the apparent center of the
surficial artifact scatter and the area was sur-
veyed using a Keuffel and Esser transit and
stadia rod. Midden I was then surface col-
leted, for this purpose being first divided into
four magnetic compass quadrants. The
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Fig. 8.2. "A Mono Home." Taken byE. S. Curtis (1972) in 1924, this photograph shows an aboriginal
domed wikiup with rock foundation in a historic village situated on the outskirts of the modem town
of Big Pine, scarcely a kilometer northeast of Crater Middens. Crater Middens is located at the foot of
the basalt fields of Crater Mountain visible to the left of the dwelling. Kidd Mountain dominates the
central skyline. Compare these natural features with those appearing in figure 8.1.

southern two quadrants (SE, SW) contained
the bulk of the surface assemblage, and were
subdivided into 15 x 15 m quadrats. All
cultural materials were removed from these
save for millingstones, which were counted
but not collected. One 2 x 2 m square in the
southeast quadrant and one stone ring (Struc-
ture 3) were subsequently excavated.
The excavated square confirmed our sus-

picion that no subsurface cultural deposit was
present and was abandoned as sterile at 10
cm. The ring contained the best preserved
hearth unearthed at Crater Middens, yielding
enough carbonized wood for a radiocarbon
assay. Other than beads of shell, steatite, and
glass, however, it produced relatively little
cultural material.
MIDDEN II: Midden II is the largest and

most intensively occupied part of Iny- 1700.
It consists of a surface artifact scatter 80 m
long and 60 m wide, covering an area of3656
m2, near the center of which is a zone of
culturally modified soil 40 m long and 30 m
wide, covering an area of 777 m2 (fig. 8.4).
Surface features include 10 stone rings (Struc-
tures 4-13), several bedrock mortars and me-
tates, and one pitted boulder petroglyph. In
1979, one ring (Structure 12), two 2 x 2 m
squares (A and B), and one 1 x 1 m square
(F) were excavated in Midden II, all within
the area of culturally modified soil.

In 1981, a permanent datum was estab-
lished and the locality was surveyed by transit
and stadia rod. The site was then divided into
magnetic compass quadrants and each ofthese
subdivided into 15 x 15 m quadrats. Within
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Fig. 8.3. Contour map of Crater Middens
showing locations of structures and Middens I-V.

each quadrant a single 15 x 15 m quadrat
was entirely surface collected. In the remain-
der of each quadrant surface collection was
restricted to rare elements (items other than
roughouts, unifaces, cores, and debitage) and
groundstone. Following this, 12 2 x 2 m
squares and 3 stone rings (Structures 7, 9, 10)
were excavated. All 12 squares and 2 of the
rings were located within the area of cultur-
ally modified soil.
MIDDEN III: The cultural assemblage pres-

ent at Midden III resembles that of Midden

II in most respects, but is smaller and suggests
less intensive use. There is an extensive sur-
face artifact scatter covering an area 70 x 60
m, some 2931 m2 in all, within which is lo-
cated a patch ofculturally modified soil mea-
suring 30 x 15 m, 230 m2 in total area (fig.
8.5). The surface features are more limited
in number and kind than those at Midden
III, consisting ofseveral bedrock metates and
four stone structures (Structures 14-17). Ex-
cavation at Midden III in 1979 was limited
to a single 2 x 2 m square (C) within the
zone of culturally modified soil.

In 1981, a permanent datum was estab-
lished and the area was mapped by transit
and stadia rod. Following the same procedure
used in Midden II, Midden III was then di-
vided into magnetic compass quadrants cen-
tered at the permanent datum and each quad-
rant subdivided into 15 x 15 m quadrats.
One 15 x 15 m quadrat in each of the four
quadrants was entirely surface collected; sur-
face collection in the remainder ofeach quad-
rant was restricted to rare elements (see
above). Millingstones were noted by number
and kind but not collected. Six 2 x 2 m
squares in or near the area of culturally mod-
ified soil and one ring (Structure 16) just south
of this area were excavated.
MIDDEN IV: Midden IV exhibits a small

area of culturally modified soil, about 15 m
in diameter, covering 116Im2, centrally lo-
cated within a larger area, about 30 m in
diameter and 727 m2 in total extent, sparsely
scattered with cultural debris consisting
mostly of chippage (fig. 8.5). Surface features
are limited to three bedrock mortars and sev-
eral bedrock metates. In 1979, a single 1 x
1 m square (D) was excavated in the midden
area.

In 1981, a permanent datum was estab-
lished near the center of the artifact scatter
and the area was mapped by transit and sta-
dia rod. Midden IV is small enough that a
square consisting offour 15 x 15 m quadrats
centered at the datum and oriented as mag-
netic compass quadrants effectively covered
the surface artifact scatter. Each of these
quadrats was entirely surface collected. The
1981 excavation at Midden IV was limited
to a single 2 x 2 m square located within the
area of culturally modified soil, not far from
the square excavated in 1979.

I
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TABLE 8.1
Dimensions by Midden of Surface Lithic Scatters and Middens and Sample Size

and Distribution of Surface Collections and Excavations at Crater Middens

Midden

I II III IV V Total

Surface area (m2) 1800a 3656 2931 727 300a 9414
Midden 777 230 116 78 1201
Lithic scatter outside midden 1800 2879 2701 611 222 8213

Area sampled by 15 x 15 m quadrats (m2) 1800 900 900 900 300b 4800
Midden 83 44 116 78 321
Lithic scatter outside midden 1800 510 785 611 222 3928
Offsite 307 71 173 551

Area of rare elements collection (m2) 3063 2102 5165
Midden 694 186 880
Lithic scatter outside midden 2369 1916 4285

Area excavated by squares (m2) 4 57 28 5 5 99

Volume excavated by squares (m3) 0.4 18.3 13.2 2.5 2.0 36.4
0-10 cm depth 0.4 5.7 2.8 0.5 0.5 9.9
10-20 5.7 2.8 0.5 0.5 9.5
20-30 3.7 2.4 0.5 0.5 7.1
30-40 2.8 2.0 0.5 0.5 5.8
40-50 0.4 2.0 0.5 2.9
50-60 1.2 1.2

a Area approximate.
b Area collected by methods employed elsewhere for 15

quadrats.

MIDDEN V: Midden V is similar to Midden
IV, consisting of a small area of culturally
modified soil, roughly 10 m in diameter and
78 m2 in area within a larger, but very sparse,
artifact scatter, the limits of which are vague
but certainly less than 20 m in any dimension
(fig. 8.4). Surface features consist of a few
lightly used bedrock metates. A single 1 x 1
m square (F) was excavated within the zone
of modified soil in 1979.

In 1981, a permanent datum was estab-
lished, the site surveyed by transit and stadia
rod, and the surface assemblage entirely col-
lected without subdivision of the site into
quadrants or quadrats. One surface milling-
stone was counted but not retrieved. A single
2 x 2 m square was then excavated in the
area of culturally modified soil.

SURFACE FEATURES
BEDROCK MILLING FACILrrIES: As is the case

at many sites in California and the Great Ba-
sin, the segregation ofbedrock from portable

x 15 m quadrats but not subdivided into quadrants or

milling equipment is in part arbitrary. The
distinction used here is based on size, degree
of finish, and obvious evidence of transport:
bedrock features are those that are too heavy
or too oddly shaped to be conveniently moved
and that lack obvious indications of having
been intentionally trimmed or moved from
their natural locations.
Bedrock milling facilities are present at each

of the five middens but display considerable
variation in both number and kind between
these middens. These features are often se-
verely eroded but their original size and shape
can usually be estimated without much dif-
ficulty.
The margins ofthe larger bedrock facilities

at Crater Middens are frequently lined with
cobbles, particularly on the western and
southern sides. These are believed to be the
remnants of footings for perpendicular sun-
shades, probably simple pole and brush af-
fairs, built for the comfort of individuals en-
gaged in grinding during the summer months.
It is possible that they served as windscreens
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Fig. 8.5. Maps of Middens III and IV at Crater Middens.
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Fig. 8.6. Bedrock Milling Features L.A (Midden I) and II.A (Midden II) at Crater Middens.

but, as they do not generally shelter the north-
ern and eastern sides ofthe grinding facilities,
would be useful for this purpose only during
the morning when the prevailing winds are
from the south.
Most of the Crater Middens bedrock mill-

ing features are simple slicks or bedrock me-
tates, flat or irregular in surface contour,
showing no evidence of extensive use. Mor-
tars are also present but considerably less
common. Insofar as could be determined all
ofthe latter were originally U-shaped in cross
section.
Midden I. The bedrock milling assemblage

at Midden I is limited to three slicks. Two of
these, one measuring 25 x 35 cm, the other
20 x 40 cm, occur on a large granitic boulder
near the southern edge of the midden. Des-
ignated Milling Feature I.A, this boulder is
surrounded by a thin scatter of cobbles pos-
sibly placed there to support a sunshade (fig.
8.6). The remaining slick measures 30 x 55

cm and was executed on a small, flat boulder,
about 80 cm in maximum diameter, located
near the center of the midden area.
Midden IL Bedrock milling features are

more abundant in number and diverse in kind
at Midden II than at any other part of the
Crater Middens site. There are two large
boulder complexes (Milling Features II.A and
II.B) with multiple working surfaces and sev-
eral scattered examples occurring singly.
Milling Feature II.A (fig. 8.6) located near the
southwest margin of the midden, displays
seven mortars ranging from about 1 to 9 cm
in depth and 10 to 25 cm in diameter. Severe
weathering has, however, clearly enlarged
these mortars and they were undoubtedly
somewhat smaller originally. On the same
boulder, there are two very badly eroded
depressions that may also be mortars and a
single bedrock slick roughly oval in plan and
measuring 30 x 40 cm. Cobbles line nearly
the entire southern two-thirds of this feature.
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Fig. 8.7. Bedrock Milling Features II.B (Midden II) and III.A (Midden III) at Crater Middens.
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Apparently these represent the footings of a
sunshade although an enclosure of this size,
if continuous, would also afford protection
from the wind. Mixed among these cobbles
were several groundstone implements in-
cluding pestles, metates, manos, hammer-
stones, and unidentifiable groundstone frag-
ments. A pitted petroglyph boulder is located
directly south of the feature (fig. 8.6).
A flotation sample (F-69) recovered from

deposits immediately adjacent to Milling Fea-
ture II.A yielded only a few seeds ofArtemisia
ludoviciana, but a second sample (F- 1 17) from
an excavation square (S3W3) less than a me-
ter away produced abundant charred seeds of
Coleogyne ramosissima and Ephedra neva-
densis and somewhat smaller quantities of
Sphaeralcea ambigua, Oryzopsis hymen-
oides, Chenopodium fremontii, and Ment-
zelia congesta.

Milling Feature II.B is a high, tablelike
boulder outcrop centrally located within
Midden II. It displays 6 milling slicks, the
largest 20 x 30 cm, the smallest 15 x 20 cm,
and a single mortar about 7 cm in diameter
and 3 cm in depth (fig. 8.7). There is no evi-
dence ofa sunshade, but a small cistlike cairn
on the northern edge of the boulder, well
shaded even at midday, is interpreted as a
storage cache for food or water. Among the
cobbles incorporated in this cairn were three
metate fragments and a mano.
The remaining five bedrock milling fea-

tures at Midden II (Bedrock Milling Features
II.C-G) are all single metates located on sep-
arate boulders.
Midden III. The bedrock milling facilities

represented at Midden III are all slicks most
of which are concentrated on two boulders
(Milling Features III.A and III.B). Three of
the slicks occur on a large boulder near the
west end ofthe midden deposit (Milling Fea-
ture III.A; fig. 8.7). Two shallow pits on the
same boulder may be mortars but cannot be
identified as such with certainty. Cobbles
concentrated near the northeast, southeast,
and western edges of Milling Feature III. A
may represent the foundation of a sunshade
or windscreen, possibly consisting of three
panelsjoined at the top to form a crude roofed
structure.

Milling Feature III.B, a large granitic boul-
der with two slicks, is located just outside the

eastern limit of the subsurface deposit of
Midden III (fig. 8.8). A small group ofcobbles
along the southern edge of the boulder ap-
parently marks the former presence ofa sun-
shade. East of Milling Feature III.B, three
bedrock metates (Milling Features III.C,
III.D, and III.E) occur on separate boulders.
The final bedrock milling feature, III.F, is a
deep basin metate which in shape resembles
portable basin metates at the site but which
is so large that it cannot in any sense be con-
sidered portable, though it might be moved
by rolling. Its grinding surface is 50 cm long,
38 cm wide, and 3.5 cm deep and the sub-
spherical boulder on which it was executed
is about 65 cm in diameter.
Midden IV. Although artifactual remains

of other kinds were relatively sparse at Mid-
den IV, the assemblage of bedrock milling
facilites is extensive and includes three boul-
ders (Milling Features IV.A, IV.B, and IV.D)
with multiple milling surfaces. Milling Fea-
ture IV.A is located just west of the central
midden deposit and consists oftwo adjacent
mortars within a larger milling slick area 75
cm long and 45 cm wide (fig. 8.8). One ofthe
mortars is about 12 cm in diameter and 2.7
cm in depth, the other 10 cm in diameter and
0.5 cm in depth. A well-defined curvilinear
rock wall encircling the western and southern
parts of the feature is thought to be a sun-
shade footing. A metate fragment and a mano
were noted in association with the wall, pos-
sibly incorporated as building material. In
addition, a mano was found adjacent to the
northeastern margin of the boulder. A flo-
tation sample (F- 193) obtained from deposits
adjacent to Milling Feature IV.A yielded sev-
eral seeds of Oryzopsis hymenoides.

Milling Feature IV.B consists of a pair of
mortars, both surrounded by milling slicks,
on a low, oval granitic boulder about 4 m
northeast ofMilling Feature IV.A. The larger
of these is roughly 15 cm in diameter and 7
cm in depth and the surrounding slick mea-
sures 30 x 40 cm. The smaller mortar is
about 15 cm in diameter and 5.5 cm in depth
and the surrounding slick is 20 x 25 cm.
The third complex of milling facilities,

Milling Feature IV.D, is a large sloping gra-
nitic boulder that displays six very lightly
ground slicks. The remaining two milling fea-
tures, IV.C and IV.E, are individual slicks
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Fig. 8.8. Bedrock Milling Features III.B (Midden III), IV.A (Midden IV), and V.C (Midden V) at
Crater Middens.
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occurring separately on small boulders, one
northwest of Milling Feature IV.D, the other
southwest of it.
Midden V. Three slicks (Milling Features

V.A, V.B, V.C) on three separate boulders
constitute the entire bedrock milling assem-
blage at Midden V. Milling Features V.A and
V.B were unaccompanied by features or ar-
tifacts ofany sort. Milling Feature V.C, how-
ever, which is centrally located within the
midden deposit, is partly encircled by a cob-
ble alignment on its southern side, possibly
the foundation ofa pole and brush wall placed
there to provide shade (fig. 8.8). A mano was
found resting on the surface of this feature.
A few seeds of Mentzelia congesta and

Ephedra nevadensis were found in a flotation
sample (F- 154) taken from deposits next to
Milling Feature V.A.
PITTED BOULDER: Although rock art sites

are common in the vicinity of Crater Mid-
dens, the only example noted on the site
proper is a pitted boulder adjacent to a group
of bedrock mortars, Milling Feature II.A, in
Midden II. This boulder is 1 0 cm long, 60
cm wide, and 50 cm tall and exhibits nine
shallow pits or cupules that resemble small
mortars (fig. 8.6). Several are so badly weath-
ered that their original dimensions cannot be
determined. The better preserved examples
are all about 4 cm in diameter and between
0.3 and 0.5 cm in depth. Three ofthe cupules
are stained a faint red as though they had
been at one time painted. Small pits might
have been useful in any number ofaboriginal
tasks, e.g., nut cracking, but the location of
these on a steeply slanting rock face precludes
such use. They are more suitably interpreted
as varieties ofthe Pit-and-Groove petroglyph
style, which has a wide and ancient distri-
bution in the western United States (Heizer
and Baumhoff, 1962) and is common in Ow-
ens Valley (von Werlhof, 1965: 119-120).
One historic account is particularly helpful

in interpreting the function of the pitted pet-
roglyph at Crater Middens. In the summer
of 1904, John W. Hudson, a retired physician
commissioned by the Field Museum of Nat-
ural History, Chicago, to observe native life-
ways and collect specimens of ethnographic
material culture in California, visited Owens
Valley. Somewhere near Independence, he
noted the following concerning the native or-

igin and use of pitted boulders that were oc-
casionally observed near bedrock mortars in
that vicinity.

There are sometimes found several shallow pits
around the mortar. These people say that when
a barren woman wants children, she invites her
husband to sit in front of her while she mills.
She proceeds to dig and grind a small pit on the
highest portion of the boulder near the mill. If
well done this insures fecundity to the wife or
potentiality to husband. New pits are added as
other mouths are desired by the pair to consume
the meal in the new pits. (Hudson, 1904: 41)

This account, recorded scarcely 30 years
after Crater Middens is thought to have been
abandoned and scarcely more than 25 mi
away, describes perfectly the juxtaposition of
its lone pitted boulder and its largest concen-
tration of bedrock mortars. It is not unrea-
sonable, therefore, to conclude that this pit-
ted boulder denotes performance of rituals
designed to insure the fertility of individuals
living at this settlement. It is, further, rea-
sonable to assume that similarly situated pit-
ted boulders at other late prehistoric sites in
Owens Valley indicate ritual activity ofmuch
the same kind.

STRATIGRAPHY AND SUBSURFACE
FEATURES

STRATIGRAPHY: The cultural deposits of
Middens II, III, IV, and V at Crater Middens
extend in some places to more than a half a
meter in depth. Yet except for the topmost
few centimeters, which were loose, thorough-
ly mixed with organic debris, and excavated
separately from the compacted material be-
low, this midden deposit was in no place in-
ternally differentiated by color, texture, or
composition to the extent that it could be
removed in natural levels. Local stratification
in the form of thin, discontinuous sand and
gravel lenses was faintly visible in the side-
walls of most squares, however. Other than
this and an observed increase with depth in
the quantity of quartz and feldspar particles
derived from the underlying parent granitic
bedrock, the midden unit (designated Unit
II) is a quite homogeneous friable, dark brown
(1OYR 4/3) sandy loam. Evidence ofroot and
rodent disturbance is common throughout
Unit II which, along with the slowness of soil
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Fig. 8.9. Stratigraphic profile of south wall of square SlE0 (Midden II), which is representative of
cultural deposits throughout Crater Middens.

formation and human disturbance occurring
as the result of aboriginal occupation of the
site, may account for the observed lack of
stratigraphy. The loose surface material (Unit
III) differs from Unit II to the extent that it
is uncompacted, contains large quantities of
organic material (e.g., twigs, chaff, etc.), and
in some instances exhibits at the very surface
more sand and gravel owing to the removal
of finer particles by wind and water. Unit II,
the midden, is underlain by granitic bedrock
(Unit I) in varying states of decomposition
but for the most part taking the form of a
blocky, indurated, sandy clay that varies in
color from light gray (IOYR 7/2) to brownish
yellow (1OYR 6/8). A profile ofthe south wall
of square S I E 10, Midden II, representative
of the midden deposit at Crater Middens as
a whole, is illustrated in figure 8.9.
SUBSURFACE FEArUpEs: Apart from those

noted within and described elsewhere in re-
lation to excavated structures, only two sub-
surface features were encountered at Crater
Middens, both in Midden II. The first is a
relatively discrete concentration of rocks
measuring 115 cm north-south and 120 cm
east-west located at a depth of between 10
and 20 cm in excavation square S2E9. In-

cluded among these rocks were a flat slab
millingstone fragment (0-3024) and an un-
classified millingstone fragment (0-3025).
Artifacts found in apparent association with
this feature include one Rose Spring Side-
notched fragment (0-3026) and one biface
fragment (0-3027). No persuasive argument
can be proffered with respect to the interpre-
tation of this feature, but its configuration
and the artifacts found with it suggest it may
mark a location of refuse disposal, perhaps a
spot where material from house cleaning or
renovation was dumped.
The remaining subsurface feature consists

of a pair of convex manos (0-2697, 0-2698)
found lying side-by-side at a depth of be-
tween 10 and 20 cm in square N4E5. Unlike
most of the manos recovered at Crater Mid-
dens, both ofthese are complete, which would
suggest that they were deliberately buried to-
gether, either as part ofa ritual or, what seems
more likely, as a cache ofitems to be retrieved
at a later time. The latter interpretation sug-
gests further that the owner of these manos
stored them during a period of absence from
the site, a winter spent in the Pinyon Wood-
land, for example, but through some circum-
stance was unable to return and reclaim them.
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STRUCTURES

There were 17 cobble structures. Of these,
14 are circular rock rings interpreted as the
foundations of free-standing roofed struc-
tures used as dwellings, cookhouses, work-
shops, or storehouses. Six of these were ex-
cavated. The remaining three cobble
structures, none of which was excavated, are
more difficult to interpret. One, Structure 13,
appears to be a lean-to built against a large
boulder, perhaps used as a work area or stor-
age facility. Another, Structure 4, is rudely
semicircular in outline and may represent
either a shade or a partly dismantled circular,
roofed structure. The third, Structure 15, is
amorphous in outline and may be a simple
cairn, a small sunshade or windbreak, or a
storage facility. Each of these features, ex-
cavated or unexcavated, is described below.

EXCAVATED ROCK RINGs

MIDDEN I: Structure 3. Prior to excavation,
Structure 3 was a discontinuous, rudely cir-
cular alignment ofcobbles measuring roughly
4.0 x 3.5 m in inside diameter with a max-
imum floor space of 12.6 m2 at least some of
which was probably occupied by brush wall
and thus not uable as living area (fig. 8.10).
The area enclosed was relatively flat, uni-
formly sloping gently down to the east. Any
of several breaks in the wall might be a door-
way. One on the east, however, which is
bounded on either side by concentrations of
boulders that might have supported a pole
door frame, and which occurs at the lowest
point in the structure perimeter, seems most
likely to have served this purpose.

Artifactual debris was sparse in and around
the structure and there was no evidence of
surface soil discoloration suggesting the pres-
ence of buried features. Nevertheless, exca-
vation of Structure 3 revealed a well-pre-
served hearth and other features resting on
what was apparently a single occupation floor
barely covered by a sheet of colluvial slope-
wash about 4 to 6 cm thick.
The hearth was set slightly east of center

within the structure, toward the opening ten-
tatively interpreted as a doorway, which may
have also been used as a smokehole. The
hearth consists of two separate red oxidized
patches that probably mark fire locations, and

two thin deposits of gray ash, one larger and
darker than the other, which are likely ma-
terial that was intentionally removed from
the fire area or that was naturally washed or
blown away from the actual hearth area after
the structure was abandoned. A flotation
sample (F-60) taken from the ashy hearth
deposits produced numerous seeds ofMent-
zelia congesta and, in lesser quantity, the seeds
of Oryzopsis hymenoides and Sporobolus ai-
roides.
Two small ash lenses noted between the

hearth and the presumed doorway are similar
in composition to the hearth ash and may be
additional hearth residue or patches of roof-
ing or flooring that burned during a fire that
consumed the house. Additional evidence for
such a fire is provided by a charcoal-filled
hole-possibly a posthole-north of the
hearth, a red oxidized stain, a concentration
of charcoal, and a charcoal-stained depres-
sion, all situated near the southwestern mar-
gin of the structure.

Excavation in the wall area revealed no
evidence that the structure had been rebuilt
at any time and the disjointed configuration
of the wall itselftends to support this notion.
Given the paucity ofartifactual remains in

the vicinity of Structure 3 and throughout
Midden I generally, it is likely that the bulk
of the material recovered from within the
structure stems from its occupation or from
ritual associated with its abandonment.
Among the items found were several schist
and granitic milling implements including
both manos and metates, a drill, four bifaces,
two unifaces, one Cottonwood Triangular
point, two nondescript bits of worked bone,
and small quantities of chipping debris and
bone fragments. The assemblage is not es-
pecially large, and in view ofthis the recovery
of seven beads, including examples made of
shell, bone, stone, and glass, is noteworthy;
with the single exception of Structure 12,
beads are nowhere as proportionally abun-
dant at Crater Middens.
Three obsidian hydration rim measure-

ments made on small flakes obtained during
the excavation of Structure 3 yielded appar-
ent calendar dates of 500 B.C. (4.1 ,u; OHL
922), A.D. 780 (2.5 ,u; OHL 920), and A.D.
1341 (1.8 ,u; OHL 921). The span of occu-
pation indicated by these samples is certainly
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Fig. 8. 10. Floor maps of Structures 3 (Midden I) and 7 (Midden II) at Crater Middens.
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greater than hinted by the seven time-sensi-
tive artifacts recovered in excavation, a Cot-
tonwood point, four Olivella beads (Classes
E a, K2, K3), a steatite disk bead, and a glass
bead, and by the insubstantial wall construc-
tion. In view of the possibility that the ob-
sidian samples are earlier debris that washed
into the structure following its abandonment,
the Cottonwood point, the shell, stone, and
glass beads, and the haphazard wall construc-
tion are in this case considered the more re-

liable indicators of the age and duration of
the occupation of Structure 3. In combina-
tion they suggest occupation no earlier than
A.D. 1300, and probably later, perhaps at late
as A.D. 1800.

In comparison to the other structures ex-

cavated at Crater Middens, Structure 3 is
anomalous in several respects. First among
these is its location in Midden I, which shows
no evidence ofintensive occupation. Bedrock
milling features are few, the scatter ofsurface
debris and artifacts is sparse, and there is no
midden development, all of which suggests
casual and intermittent use. Added to this,
Structure 3 appears to have been built with
little effort and never rebuilt after it fell into
disuse, possibly following a fire. Despite this,
the structure was occupied for an interval of
sufficient length to accumulate a reasonably
diverse artifact assemblage and in particular
a relatively large number of beads which,
judging from the range of materials ofwhich
they are made, were lost at different times
rather than all at once.

All of the above suggests that Structure 3
served a specialized function. It might be a

dwelling, but its occupation probably was not
closely related to the normal range of day-to-
day activities occurring in the more inten-
sively occupied parts of the site- such as

Middens II and III-where all of the struc-
tures interpreted as everyday dwellings are
located. Several explanations might account
for this, but the one most promising is that
Structure 3 was used by those in temporary
isolation-for example, expectant families
during ritual seclusion that accompanied
childbirth (Steward, 1941: 314). This would
account for the location ofthe structure away
from the main site and the presence ofmilling
equipment suggesting the preparation offood.

It if is assumed that ritual prohibitions against
certain male activities were in force (cf. Stew-
ard, 1933: 290) it might also explain the ab-
sence of abundant chipping debris, broken
projectile points, roughouts, and cores.
There are other possibilities. One is that

this is a menstrual seclusion hut; Steward
(1933: 295), however, reports that the Owens
Valley Paiute did not use a special structure
for this purpose and this site and this partic-
ular structure are recent enough that his ob-
servation is relevant here and ought to be
believed. It may also be that Structure 3 was
used intermittently by individuals visiting
Crater Middens from other villages either
within or outside Owens Valley, perhaps dur-
ing social or religious celebrations that oc-
casioned the wearing and exchange of shell,
stone, and glass bead ornaments and curren-
cy. The disadvantage of this proposition is
that on most such occasions visiting cele-
brants camped in one large enclosure and food
was provided by the local or host village (cf.
Steward, 133: 320), which would seem to vi-
tiate the need for isolated huts equipped with
milling implements. Further, the list of other
maintenance tools found in Structure 3, i.e.,
bifaces and unifaces, is more extensive than
would be expected had it been occupied only
by visitors to occasional festivals.
MIDDEN II: Structure 7. Structure 7 is the

southern halfofa joined pair of circular rock
structures. Structure 6, described in a later
section, is the northern half of this doubled
feature which appears to open to the north-
east. Structure 7 proper is oval in plan, its
interior measuring 3.5 m east-west and 2.5
m north-south with a floor area of 6.8 m2
(fig. 8.10). The wall of the structure is well-
constructed, including the northern portion,
which is shared with Structure 6. No metates
are incorporated in the wall of either one.
There is no opening in the walls of Structure
7 that clearly indicates the location ofa door-
way, but a narrow break between two large
boulders in the northeastern wall may have
served this purpose. The structure appears to
have been built over a shallow, saucer-shaped
basin scraped to a maximum depth of about
7 cm at its lowest point, which is in the east-
central part of the interior.

Excavation within the structure disclosed
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Fig. 8.1 1. Exposed floor of Structure 7 (Midden II) at Crater Middens. Trowel points to gray ash
concentration marking location of central hearth. View is to west.

a cultural deposit varying between 10 and 16
cm in depth and resting on sterile decom-
posing granitic bedrock. The only feature of
note found within the structure was a hearth
area located at the center of the excavated
depression and distinguished by a small area
of red oxidized soil surrounded by several
small patches of gray ash and a larger patch
of tan ash (fig. 8.1 1). In three flotation sam-
ples (F-77, 81, 83) extracted from the hearth
deposits, Mentzelia congesta was uniformly
abundant. Artemisia tridentata and Oryzop-
sis hymenoides were also present in two, and
Artemisia ludoviciana, Atriplex polycarpa,
Sporobolus airoides, Chenopodiumfremontii,
and Populus sp. were each present in one.
There is a small oval brown stain toward

the northwestern margin of the structure the
explanation for which is unclear and that may
be of natural origin.
A stratigraphic cut through the western wall

of the structure revealed an upper unit con-

sisting of boulders and cobbles in a matrix
of charcoal-flecked silt. At the base of this

was a thin, discontinuous band of ash and
charcoal resting on oxidized, decomposing
bedrock. Small bits of sagebrush bark were
encountered beneath a few of the cobbles on
the inside (interior) margin of the wall.
The simplest interpretation of these data

is that two structures were built in this
depression and that the charred debris of the
first, which evidently burned, was removed
from the interior and incorporated in the wall
of the second. The charred sagebrush bark
may be either flooring or roofing from either
the first or second structure, more likely the
second.
The artifact assemblage recovered from

Structure 7 is limited. Milling equipment, an
Olivella bead (Class E I b), 2 steatite disk beads,
13 Owens Valley Brown Ware sherds, 2 Cot-
tonwood Triangular projectile points, 6 bi-
faces, and a core -items consistent with those
expected of a dwelling-were, nevertheless,
present. None of these, however, can be con-
clusively linked to the actual occupation of
the structure rather than to the accumulation

1811989



182 ANTHROPOLOGICAL PAPERS AMERICAN MUSEUM OF NATURAL HISTORY

of older or younger debris in this spot after
it had fallen into disuse as a structure loca-
tion.
A single radiocarbon date from the lower

portion of the cultural deposit, the corre-
sponding 95 percent confidence interval for
which in calendar years is A.D. 920-1395 (800
± 130 B.P.; UCR- 1557), is in essential agree-
ment with two obsidian hydration rim mea-
surements from debitage samples originating
in the stratigraphic unit immediately above;
these indicate calendar dates of A.D. 1821 or
1581 (1.2,i, 1.5 ,u; OHL 924) and A.D. 1181
(2.0 ,.; OHL 923). In combination these sug-
gest that Structure 7 was occupied between
A.D. 1200 and 1800, which is consistent with
the 2 Cottonwood projectile points, 13 Ow-
ens Valley Brown Ware sherds, and shell and
steatite beads found within it.

Structure 9. Structure 9 is subcircular in
plan, its interior measuring 3.0m north-south
and 2.5 m east-west with a floor space of 6.0
mi2. The surrounding wall, which incorpo-
rates 10 millingstones and 7 manos, is thick
and heavily built, standing nearly 40 cm high
(fig. 8.12). The doorway is marked by an
opening 1 m wide in the northeast wall ofthe
structure. On the southern side of the open-
ing, to the left when entering, a low rock par-
tition extends for about a meter into the
structure interior and forms a small alcove
in the southeastern part of the structure. A
circular patch of orange/brown oxidized soil,
apparently a hearth approximately 0.5 m in
diameter, is located immediately at the end
of the partition, very nearly in the center of
the structure interior. A flotation sample
(F-86) from this hearth produced a small
quantity ofseeds ofMentzelia congesta, Ory-
zopsis hymenoides, Sphaeralcea parviflora,
Atriplex torreyi, and Artemisia ludoviciana.
The reason for the partition is unclear, but it
may have reduced drafts within the structure
and vented smoke from the hearth.
The cultural deposit enclosed by the rock

wall was about 10 cm thick and rested on a
unit of sterile, decomposing granitic bedrock
ofuneven contour, a relatively intact portion
of which forms a slightly raised shelf that
projects a short way into the feature on its
western edge. Although there was no clear
indication that the crumbly bedrock itselfhad
been excavated by aboriginal house builders,

the surface ofthe cultural deposit was slightly
depressed toward the center of the structure
where, at the deepest point, it is about 7 cm
lower than at the margins. This may represent
the excavation of cultural deposit from the
center during successive phases of house-
building (see below), the accumulation ofwall
material near the floor margins following the
abandonment ofthe structure location, or the
accumulation ofwind-blown dust and debris
at the relatively sheltered base of the high
rock wall.
A narrow trench cut through the south-

western wall revealed what appear to be two
different layers of cobbles and soil separated
by a thin layer of charcoal and spotty ash.
The upper wall unit is set slightly inside the
lower unit, but the two overlap for the greater
part of their widths. Presumably these two
units correspond to two different phases of
structure construction, the second occurring
after the structure represented by the first had
burned and its refuse -and perhaps addi-
tional material subsequently introduced-had
been removed and the wall refurbished. More
charred material, some of it in small lenses,
is incorporated in the upper unit than the
lower. This may be debris from the first struc-
ture, although the possibility exists that it is
the remains of an additional phase of con-
struction and burning between the destruc-
tion ofthe structure represented by the lower
wall unit and the construction of the final
structure, which is represented by the top-
most portion ofthe upper wall unit. A charred
seed of Stipa speciosa found in a flotation
sample (F-9 1) extracted from a strata cut ex-
cavated through the southwestern structure
wall may represent charred thatching or
flooring.
The artifact assemblage recovered from

Structure 9 is relatively extensive and in-
cludes 14 pieces of milling equipment, 29
Owens Valley Brown Ware sherds, 1 Cotton-
wood Triangular and 3 Desert Side-notched
projectile points, 11 bifaces, 5 roughouts, a
drill, 2 unifaces, 2 cores, and a Class Ela
Olivella bead. Of all the material found, only
a ceramic disc-possibly a potrest, a mano,
and an obsidian core, all items likely to be
found in dwellings, could be tentatively linked
to the actual occupation ofthe structure. This
tentative linkage rests entirely on the location
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Fig. 8.12. Floor maps of Structures 9 and 10 (Midden II) at Crater Middens.
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of those items at the floor periphery where
they might have been stored. The remaining
material, although potentially attributable to
the structure occupation, might just as easily
be earlier or later debris that washed or was
thrown into the feature after it was finally
abandoned as a house site.
Three Desert Side-notched and one Cot-

tonwood Triangular projectile points, Owens
Valley Brown Ware sherds, an Ela Olivella
bead, and an obsidian hydration measure-
ment suggesting a calendar date of A.D. 1501
(1.6 ,u; OHL 925) on a flake from the lowest
part of the cultural deposit, would tend to
place the structure late in time, that is, after
A.D. 1300. Again, in the absence of secure
evidence associating any ofthese artifacts with
the occupation of the structure, this dating is
uncertain. An obsidian hydration rim mea-
surement on a second flake recovered from
the lowest part of the cultural deposit indi-
cating a calendar date of either 2261 B.C. or
A.D. 300 (6.3 ,u, 3.1 ,u; OHL 926-the piece
was either broken or reworked) offers at least
tenuous evidence of earlier use of the struc-
ture, but the presumption is strong that this
is an older artifact that washed into the de-
posit after the structure was abandoned or
was accidentally incorporated during its use.
Even so, it might be that the younger ofthese
two dates (A.D. 300) marks the point at which
the flake entered the structure and was broken
in the process.

Structure IO. Structure 10 is subrectangu-
lar in plan and measures 3.0 m north-south
and 2.5 m east-west (fig. 8.12). Its cobble-
and-boulder wall enclose an area of 5.6 m2
but is well defined only to the southeast and
west, where two millingstones were used as
building stones. Nearly the entire northeast-
ern third of the structure margin is open,
marked only by a thin band of rocks. There
is a break nearly 1 m across in the southern
wall. The area just outside the rock band de-
fining the northeastern outline of the struc-
ture seemed to be stratigraphically continu-
ous with the adjacent floor interior and may
have been an apron used as a work area. Both
the surface of the enclosed cultural deposit,
which was about 12 cm thick, and the sub-
tending sterile decomposing granitic bedrock
are essentially flat in overall contour, but tilt
down to the northeast; the surface of the de-

composing granite, however, is made some-
what uneven by localized protuberances and
concavities. There is no well-defined door-
way, but an opening at a low point between
two boulders in the southeast wall may have
served as such. An opening in the south wall
seems less well suited to such use as it is
higher and therefore would have been less
convenient as an entryway. That the south-
east opening is the doorway is made more
likely by its location just south of a well-
defined hearth, possibly placed there to make
use ofthe doorway as a smokehole in a man-
ner similar to that noted in Structure 9. The
hearth itself is defined by two small patches
of oxidized soil, presumably fire locations,
between which is a small lens of gray ash.
Surrounding these well-defined features are
smaller, discontinuous patches of ash ex-
tending over an irregular area about 80 cm
across. Two flotation samples (F-100, 102)
were extracted from different parts of the
hearth. Seeds of Coleogyne ramosissima,
likely a source of firewood, were present in
both but examples of other species were ab-
sent. A third flotation sample (F-101) taken
from the lowest part of the deposit in the
structure doorway, where hearth residue may
have been swept during house-cleaning, like-
wise produced seeds of Coleogyne ramosissi-
ma, but also present were seeds of Ephedra
nevadensis, another possible fuel source
though it was occasionally used for food, and
Chenopodium fremontii and Oryzopsis hy-
menoides, both food sources recorded eth-
nographically.
Other than the hearth, the only other evi-

dence offire noted in the structure was a faint,
red, oxidized area toward the rear, adjacent
to the rock wall and directly opposite the in-
ferred doorway. This may be a spot where
wall material, possibly a post or support, or
floor-thatch burned, perhaps when ignited by
a structure fire. No other evidence of such a
fire was noted elsewhere in the feature, how-
ever. A stratigraphic trench through the
southwestern wall of the structure, for in-
stance, failed to disclose either charcoal or
ash indicative ofa structural burn. There was
some evidence of successive building phases
in that the rocks placed on the wall interior
were stratigraphically superior to those on the
exterior. This would tend to indicate the wall
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was refurbished on its interior, since presum-
ably the last course ofrocks laid during struc-
ture construction would have been those
placed along the exterior to anchor the roof
thatching.
As is the case with most of the structures

excavated at Crater Middens, it is difficult to
associate the materials recovered from Struc-
ture 10 with its occupation. The only notable
exceptions to this are a mano found at the
southern edge ofthe inferred doorway, where
it may have been stored, and a battered cob-
ble (0-2426) found on the apron area just
outside and north of this same doorway,
where it may have been either used or stored.
Among the items for which no definite as-
sociation can be established are milling
equipment, Owens Valley Brown Ware
sherds, projectile points, bifaces, roughouts,
and unifaces, all of them relatively well rep-
resented. The lack ofcertain association not-
withstanding, these are consistent with the
list of artifacts that might typify a dwelling.
The time-sensitive pieces recovered in-

clude two fragments of a blue glass bead,
Owens Valley Brown Ware sherds, and one
Cottonwood Triangular and three Desert
Side-notched projectile points, all suggesting
occupation ofthe structure-or alternatively,
the deposition by either natural or cultural
action of cultural debris-relatively late in
time, certainly after A.D. 1300, and perhaps
after A.D. 1860. A somewhat earlier date is
suggested by two Rose Spring Corner-notched
points and by two obsidian hydration rim
measurements on flakes from the lowest part
of the cultural deposit. These indicate ap-
parent calendar dates ofA.D. 780 (2.5 ,u; OHL
927) and A.D. 1101 (2.1 ,t; OHL 928). It is
not clear, of course, that any of these items
pertain to the occupation of the structure
rather than to unrelated activities that pro-
duced refuse eventually incorporated in the
structure deposit.

Structure 12. Of all the structures at Crater
Middens, Structure 12 is the most carefully
constructed. It is oval in plan, the interior
measuring 3.0m north-south and 2.5 m east-
west with an enclosed floor of 7.4 M2. The
heavily built wall is nowhere less than 1 m
thick and averages about 20 cm in height (fig.
8.13). Nine millingstones are incorporated in
the wall, concentrated in its northwestern and

eastern sections. A doorway 1.8 m in width
opens to the northeast.
The surface of the enclosed cultural de-

posit, which extends to a maximum depth of
about 15 cm, was essentially flat and level,
although it is slightly raised at the margins,
apparently owing to the deposition ofsoil and
debris at the foot of the wall interior. This
peripheral material might have built up nat-
urally, for example, through the gradual ero-
sion of the wall following the abandonment
of the structure. Alternatively, it is possible
that this represents the remains of material
removed from the structure interior and
thrown on its wall-or disposed of outside
the structure, part inadvertently falling back
into the interior-during construction of a
new house built on the foundation ofan ear-
lier house that had become unsound or had
been previously destroyed or abandoned.
A niche noted in the southeastern part of

the structure might have served as a storage
location, but excavation there produced no
items in situ to support this notion.
The surface of the sterile decomposing

granitic bedrock on which the interior cul-
tural deposit rested was slightly, but distinct-
ly, depressed toward the center, as though it
had been excavated to form a shallow, sau-
cer-shaped depression about 10 cm in max-
imum depth centered just southwest of the
structure center. At the raised margins of the
decomposing granitic bedrock surface were a
series of 8 shallow depressions, the largest 20
cm across and about 6 cm in depth, the small-
est 6 cm across and 3 cm in depth. The ex-
planations for these are uncertain, but they
might have been used to anchor individual
structural members supporting the roof and
walls that enclosed this structure; they would
serve equally well as storage niches or seating
places.

Excavation revealed no evidence ofa hearth
and although charcoal bits were common in
the deposit, the only potential evidence of
fire was a small red oxidized soil stain at the
northwest edge ofthe floor. It is not clear that
fire, rather than natural decomposition, was
responsible for the oxidation noted here, but
its location in the vicinity ofan inferred brush-
and-pole wall suggests that this might be so.
The list of items recovered from the cul-

tural deposit is long, but it is likely that many
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of these were introduced as refuse from ac-
tivities occurring in the immediately adjacent
central midden area of Midden II, which ap-
pears to have been the most intensively used
part of Crater Middens. Such refuse disposal
may account for the abundance of charcoal
fragments in the cultural deposit, but, as not-
ed above, a structure burn cannot be dis-
counted. Well-represented among the items
found are millingstones, beads, ceramics,
projectile points, bifaces, roughouts, uni-
faces, and cores. Of these, the beads [42 of
glass, 3 ofshell (Kl Olivella and Haliotis Epi-
dermis Disk), and three of stone (steatite
disks)], two cores, and a mano seem most
likely to be pieces linked with the occupation
ofthe structure rather than extraneous debris
that entered the structure following its aban-
donment. The beads are simply too numer-
ous to be accounted for as refuse; their pres-
ence may reflect some sort of ritual, perhaps
performed when the structure was aban-
doned or intentionally destroyed by fire, or
the habitual use of beads for some purpose
within the still-standing structure. The two
cores, both of Fish Springs obsidian, neither
of them exhausted, were found cached be-
neath the large boulder that defines the north-
ern edge of the doorway of the structure. It
is likely they had been placed there in antic-
ipation of future use. The mano appears to
have been similarly set aside for subsequent
use, but at the rear of the structure, adjacent
to the southwest wall.
Of the time-sensitive pieces found in the

feature, the 42 glass beads, 3 shell beads, 3
steatite disk beads, 46 Owens Valley Brown
Ware sherds, 4 Desert Side-notched points,
and 3 Cottonwood Triangular points, all date
the structure to protohistoric or historic times,
a placement that seems relatively secure giv-
en that the glass beads are thought to be as-
sociated with the occupation of the structure
or the act of its abandonment and not am-
biguously associated debris.
A Humboldt series point and two Rose

Spring series points were also found. These,
along with two obsidian hydration rim mea-
surements on flakes obtained from the bot-
tom of the cultural deposit, raise the possi-
bility of earlier use of the structure. One
hydration measurement corresponds to a cal-
endar date of A.D. 1181 (2.0 ,u; OHL 898),

the other to a date of A.D. 1101 or 860 (2.1
,u, 2.4 ,u; OHL 897). Although these points
and bits of debitage may be refuse from ac-
tivities unrelated to the structure and its oc-
cupation, certain features of wall construc-
tion are consistent with the idea that the
structure was inhabited over a period longer
than is indicted by the bulk of its time-sen-
sitive artifact assemblage.
There was no obvious evidence of sequen-

tial layers of wall material separated by dis-
crete layers ofash that might suggest a succes-
sion of structural burns and reconstructions.
Even so, the stones on the wall interior were
clearly added last and, given the thickness
and height ofthe wall and the care with which
it was built, it is likely that a succession of
houses was constructed within this foun-
dation. It is not clear whether any of these
were destroyed by fire but the presence of
what may be some sort of ritual offering of
beads left in the structure interior at least
raises the possibility that this could have oc-
curred once, perhaps at the time of its final
abandonment.
MIDDEN III: Structure 16. One of the larg-

est structures encountered at Crater Middens,
Structure 16 is oval in plan, its interior mea-
suring 4 m east-west and 3 m north-south
with a floor space of9.8 m2 (fig. 8.14). Neither
high nor heavily built, the rock wall is essen-
tially continuous except for a narrow break,
probably a doorway, about 50 cm across, in
the northeast margin adjacent to which is a
large granitic bedrock boulder that forms a
short segment of the eastern structure wall.
Three millingstones were found in associa-
tion with the wall, apparently having been
put there as construction material.
The cultural deposit within the structure

varies between 20 and 35 cm in depth and
exceeds by several times the volume found
in any other structure. The surface of the de-
posit is essentially flat, tilting slightly down
to the south where it reaches a maximum
depth of nearly 7 cm below the highest part
of the interior surface, the northern margin.
The sterile decomposing granitic bedrock
subtending the cultural deposit within the
structure is essentially level, that is, unsloped
and flat rather than saucer shaped or slanted,
but is deeply fissured throughout, apparently
as the result of intensive rodent burrowing
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Fig. 8.14. Exposed floor of Structure 16 (Midden III) at Crater Middens. Note depth of deposit as
shown by balk, lack of evident stratigraphy in balk, and pavementlike concentration of small rocks
covering northeastern part of the floor, the upper portion, in this photograph. Pedestal of large, tilted
wall slab appearing just to left of this pavement provided stratigraphic profile depicted in figure 8.14.
Location of other artifacts and features may be ascertained with reference to figure 8.12. View is to
northeast.

along natural fracture zones where advanced
decomposition of the granitic bedrock facil-
itated tunneling. Some of these fissures are

nearly half a meter in depth.
A stratigraphic trench excavated through

the western portion of the structure wall re-
vealed no obviously differentiated construc-
tion layers and no evidence of fire. Boulders
placed on the inside of the wall, however,
were stratigraphically superior to those on the
exterior, raising the possibility that the wall
was reconstructed at some time, perhaps more
than once, the rebuilt wall being set on the
inside of the old wall.
No evidence of a hearth or of a structural

burn was noted during excavation of the in-
terior cultural deposit but small charcoal
fragments were common. Several subsurface
features suggestive of the use of the structure
were found, however. The most notable of
these was a large bedrock milling feature, the

surface of which was within 10 cm of the
original ground surface and 25 cm above the
sterile subsoil in which the boulder is embed-
ded. This milling feature consists of a large,
uneroded granitic boulder, 120 x 80 cm,
modified by a relatively deep milling slick
that is subtriangular in outline and measures
45 cm in length, 35 cm in width, and 3.5 cm
in depth. In the center of this is a shallow
cup-shaped mortar 10 cm in diameter and
about 1.5 cm in depth (fig. 8.13).
A second feature, also clearly related to

plant processing, is a cache consisting of a
mano and two complete millingstones placed
side by side face down near the northern mar-
gin of the structure interior. A flotation sam-
ple (F- 162) recovered immediately beneath
these millingstones yielded only the seeds of
Coleogyne ramosissima and Ephedra neva-
densis, both probable fuel sources. A second
flotation sample (F- 106A) taken from the
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lower portion of the cultural deposit not far
from the bedrock milling feature was likewise
dominated by Coleogyne ramosissima and
Ephedra nevadensis, although a single seed
of Mentzelia congesta was also noted. There
can be no doubt that both the portable and
bedrock milling implements noted in Struc-
ture 16 were employed for seed processing,
in the latter case within the confines of the
structure itself; the virtual absence ofcharred
seeds representing items of diet, therefore,
presumably reflects the performance else-
where of the steps of seed processing, most
likely parching, that account for the presence
of charred food seed in other flotation sam-
ples.
No other discrete features were noted, but

a pavementlike concentration of small rocks
covering the northeastern part of the floor
appears to be the result of patterned behav-
ior, though not necessarily a deliberate con-
struction. This contained several associated
tools and tool fragments, including a battered
cobble, a ground sherd, a biface, and grinding
implements; it may be a work area or, what
seems as likely, an area into which was thrown
refuse from activities occurring in the struc-
ture.

In addition to these features, several in-
dividual artifacts were found in locations that
tend to associate them with the occupation
of the structure rather than with the natural
or cultural introduction of material after it
was abandoned. Notable among these are
three manos, two ofthem in close association
with the bedrock milling feature, one in the
central interior, where it may have been used,
the other wedged under a wall boulder di-
rectly adjacent to the milling feature, where
it may have been stored. The third mano,
found under a wall boulder in the south-
western portion of the structure, may also
have been stored there in anticipation of fu-
ture use.

In contrast to these groundstone artifacts,
which are clearly consistent with the milling
features that distingush Structure 16 from
other structures at Crater Middens, are three
large chert bifaces -one complete and two
fragmentary but still usable -that also appear
to be something other than fortuitous refuse.
The smallest ofthese is larger than any other
biface recovered at the site and, given the lack

of workable chert in the site vicinity as well
as the apparent preference for this material
in the manufacture of large bifaces, it is un-
likely any ofthe three are discards. It is more
probable they were left intentionally in the
structure prior to an interval during which it
was abandoned. The failure to retrieve them
might have been deliberate, e.g., upon the
death of an occupant, or inadvertent, e.g., as
in the case where a family temporarily va-
cated the structure with the idea of returning
but through unforseen circumstances was un-
able to do so. Either explanation would also
account for the cache of portable milling
equipment and the manos individually placed
about the structure periphery.
An intact soil profile protected beneath an

upright wall stone leaning south into the
structure preserves an unusually clear picture
of the occupational history of the structure
and sheds some light on the plausibility of
these alternatives. It shows a stratified se-
quence of four silty brown midden layers,
each capped by a layer of wind-and-water-
sorted material composed primarily of an-
gular grains ofquartz and feldspar (fig. 8.15).
It is believed that each pair of midden and
sand members corresponds to an interval in
which the structure was occupied and then
abandoned. The midden members either ac-
cumulated during each occupation or were
emplaced at its outset as the result of wall
building or floor clearing. The sand layers are
thought to represent periods ofabandonment
during which the finer particles of the up-
permost parts of the midden washed or blew
away, leaving coarser material behind. Four
occupations and abandonments are therefore
represented.

Since there is no evidence in any part of
this stratigraphic profile to suggest a structure
fire, it seems unlikely that the material found
within the structure represents a ritual offer-
ing that accompanied the abandonment of
the structure and it is more likely that the
items recovered in still usable condition were
left there in anticipation of a reoccupation
that for some reason never came to pass.
Taking all the above evidence into account,

Structure 16 seems best interpreted not as a
family dwelling but as a specialized structure
used for plant processing or for storage, which
would account for the absence of a hearth,
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Fig. 8.15. Profile of strata preserved adjacent
to north wall of Structure 16 (Midden III), Crater
Middens.

the presence of a bedrock milling feature oc-

cupying a large fraction of the enclosed floor
space that would be needed for sleeping and
other activities in a family residence, and the
presence of so many items in still useful con-

dition, most notably milling equipment and
bifaces.
The balance of the assemblage, though it

is extensive, cannot be conclusively associ-
ated with the occupation of the structure to
the exclusion of the possibility that it is ex-

traneous debris that entered during one of
the intervals in which it was abandoned. Every
major artifact class is well represented in this
collection, including milling equipment, bat-
tered cobbles, beads, ceramic sherds, projec-
tile points, drills, bifaces, roughouts, uni-
faces, cores, and bone and chipped stone
debitage. Given their lack of demonstrated
association, the time-sensitive artifacts found
in the structure cannot be regarded as nec-

essarily indicative of its age. Nevertheless,
the recovery ofan Elko series projectile point
at the very base ofthe cultural deposit is con-
sistent with the notion that this structure was
built and used very early during the occu-

pation of Crater Middens, between 1200 B.C.
and A.D. 600, or roughly coincident with the
inception of occupation at the site. Subse-
quent use between A.D. 600 and 1300 is at-

tested by the presence of projectile points of
the Rose Spring series, of which there was
one, and the Eastgate series, of which there
were two. The most intensive period of oc-
cupation, however-provided we accept for
the sake ofargument that the items recovered
represent the occupation of the structure-
was between A.D. 1300 and historic times,
this being represented by 15 Desert Side-
notched, 7 Cottonwood Triangular, and 1
Cottonwood leaf projectile points, 23 sherds
ofOwens Valley Brown Ware, 3 Olivella beads
(Classes Ela and E2), a Tivella Thin Disk
bead, and 3 steatite disk beads. A radio car-
bon assay on a carbon sample recovered from
the lower part of the deposit yielded a radio-
carbon age with a corresponding 95 percent
confidence interval in calendar years of A.D.
1340-1645 (425 ± 100 B.P.; UCR-1560),
which falls within the inferred interval ofmost
intensive occupation. That the terminal oc-
cupation predated historic times is suggested
by the absence of any Euro-American items
in the collection save for a piece of lead shot,
which is probably intrusive. The lack of any
glass specimens among the 14 beads re-
covered is especially telling in this regard.

UNEXCAVATED ROCK RINGS

MIDDEN I: In addition to Structure 3, which
was excavated and has been described above,
there were two additional structures in the
extreme western portion of the site defined
as Midden I.

Structure 1. This is the westernmost struc-
ture at the site and is far removed from the
main portion of Midden I, which centers on
Structures 2 and 3, about 100 m downslope
to the east. Structure 1 is U-shaped, measur-
ing 4.0 x 2.7 m with an enclosed floor space
of 5.1 M2. It opens to the northeast, where a
2.0 m break in the wall clearly marks the
location of a doorway (fig. 8.16). No milling-
stones are incorporated in the wall and arti-
facts of any kind are very sparse in the sur-
rounding area. A chert core and a handful of
chipping waste, however, were recovered in
apparent association with this feature.

Structure 2. This feature is located in the
central part of Midden I, a little more than
20 m from Structure 3. The structure is a
semicircle of boulders and cobbles about 4
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Fig. 8.16. Floor maps of Structures 1 (Midden I), 2 (Midden I), and 5 (Midden II) at Crater Middens.
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m wide and 2.5 m deep, opening to the east
(fig. 8.16). The enclosed floor occupies an area
of6.5 M2. A large boulder located in line with
and roughly midway between the ends of the
structure wall may have provided footing for
an upright pole or beam to which poles ex-
tending from the rock wall were attached.
This would result in a roof in the shape of a
half-cone. A mano was found in the exterior
ofthe northern wall, but it is not clear wheth-
er this is building material or an item stored
for later use.
MIDDEN II: Aside from Structures 7, 9, 10,

and 12, which were excavated and have been
described, there were four other rock rings in
Midden II.

Structure 5. Structure 5 is a loose alignment
ofboulders and cobbles, roughly oval in plan
and measuring about 3.5 x 2.0 m, enclosing
an area of6.9 i2, the long dimension ofwhich
is oriented northwest-southeast (fig. 8.16). A
break in the northern part of the wall, 1.5 m
across, is apparently the doorway. There were
no items of milling equipment in the wall
itself.

Structure 6. The feature constitutes the
northern half of a pair of structures joined
along a common wall; Structure 7, which was
excavated and has been described above,
forms the remaining half, its northern wall
being the southern wall of Structure 6. Struc-
ture 6 is essentially a gently curved wall about
4 m long and no more than 1 m deep (fig.
8.17). Being so shallow, the structure affords
little shelter except at its southern end, where
the wall shared with Structure 7 is perpen-
dicular to the main wall of Structure 6. This
provides an enclosed area about 1 m in di-
ameter and 3.0 m2 in area. No manos or me-
tates were noted in the wall of Structure 6,
which is probably a windbreak attached to
Structure 7, rather than a separate dwelling.

Structure 8. This feature is located at the
extreme western edge ofMidden II, just out-
side the chippage scatter associated with this
midden. It is large, oval in plan, and measures
4.5 x 2.0 m with a floor space of 10.0 m2,
its long axis oriented east-west (fig. 8.17). An
opening 80 cm wide at the east end appears
to be the doorway. The structure wall in-
cludes several large bedrock boulders, one of
which displays a light grinding slick (Milling

Feature II.G). A second bedrock grinding
slick, again lightly ground, on a boulder of
similar size is located 4 m to the north of the
structure (Milling Feature II.F).

Structure 11. This is a small cobble-and-
boulder alignment circular in plan, the inte-
rior of which measures 2.2 m north-south
and 1.8 m east-west enclosing an area ofonly
2.8 m2 (fig. 8.17). There is a break, 1 m across,
in the west wall that apparently represents a
door or entryway. No manos or millingstones
were incorporated in the wall.
MIDDEN III: In addition to Structure 16,

which has been described in the section deal-
ing with excavated structures, there were two
other rock rings in Midden III: Structures 14
and 17.

Structure 14. Structure 14 is oval in plan,
measures 5.4 x 4.4 m, and exhibits two dis-
tinct floor spaces separated by a partition (fig.
8.18). It is somewhat similar in design to the
feature formed jointly by Structures 6 and 7.
In this case, however, the exterior wall is more
heavily built than the partition and, except
for a break 80 cm across in the east wall,
which is apparently the doorway, seems to
be a single, continuous foundation enclosing
a large floorspace that has been divided by a
low partition. Overall, the interior measures
4.0 x 2.2 m, the long axis oriented north-
west-southeast. The interior partition is a
single course of cobbles about 2 m long and
oriented east-west. Two smaller areas are thus
formed, the one on the south measuring 3.2
x 1.5 m, enclosing an area of4.6 m2, the one
on the north 2.4 x 1.0 m, enclosing an area
of 2.6 M2. The long axis of each is oriented
roughly east-west. It is possible that the
northern area, which is quite narrow and in-
cludes the inferred doorway, is merely an en-
tryway to the larger interior area, perhaps put
there to provide protection from the wind.
Three large metates were incorporated in the
wall, but one of these, located on the wall
exterior just south of the inferred doorway,
may be an item stored there awaiting future
use rather than building material.

Structure 17. This is a nearly circular align-
ment of cobbles and boulders that surround
a shallow depression roughly 2.3 m in di-
ameter with an enclosed floor area of 4.6 m2
(fig. 8.18). The northeast one-quarter of the
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Fig. 8.18. Floor maps of Structures 14 and 17 (Midden III) at Crater Middens.
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Fig. 8.19. Floor maps of Structures 4 (Midden II), 13 (Midden II), and 15 (Midden III) at Crater
Middens.

structure is open for a distance of 1.6 m ex-

cept for a large cobble set midway between
two large bedrock boulders located on either
side of this opening. No milling equipment
was noted in the wall.

MISCELLANEOUS ROCK STRUCTURES

The remaining three rock structures at Cra-
ter Middens, Structure 4, Structure 13, and

Structure 15, clearly represent something
other than free-standing roofed buildings.
With the exception of Structure 13, however,
they admit of no clear interpretation.

Structure 4. Located just west of the chip-
page scatter that is associated with Midden
II, Structure 4 is an amorphous patch ofboul-
ders and cobbles 5 m long and 3.5 m in max-
imum width (fig. 8.19). Among these rocks
was noted a single millingstone. The function
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of this feature, which is clearly cultural in
origin, is not certain, but its northeastern
margin is distinctly concave and it might be
the remnants of a rock ring the eastern por-
tion ofwhich was dismantled and heaped on
the western portion.

Structure 13. Structure 13 is not clearly
associated with either Midden II or Midden
III, but is somewhat closer to the former than
the latter (fig. 8.3). It is a small semicircle of
cobbles, the open end ofwhich abuts the steep,
east face of a large granitic bedrock boulder
which stands 1.6 m above the ground surface
and provides shade all day in the summer
(fig. 8.19). The semicircle is 2.5 m long and
1.2 m deep, encloses an area of 2.1 m2, and
displays what would appear to be a doorway,
1 m across, on the northeast. A mano and
metate were incorporated in the wall, possi-
bly for storage rather than as building ma-
terial, and a battered cobble (0-3715) was
noted on the surface inside the structure at
the foot ofthe steep boulder face. In addition,
a pestle (0-3717), a mano (0-3716), and a
metate were found around the western base
of the boulder, that is, on the side away from
Structure 13. This feature would appear to
be too small for a house and the best expla-
nation is that it is a storehouse or simply a
small sunscreen that shaded a work area used
for plant processing.

Structure 15. Structure 15 (fig. 8.19) is an
amorphous cluster of cobbles and boulders
2.5 m in maximum width. It incorporates no
milling equipment and, although almost cer-
tainly of cultural origin, suggests no definite
interpretation. Perhaps it is the remains of a
small cache that became misshaped upon
being opened.

DISCUSSION

As at Two Eagles, the lack of evidence for
substantial beams preserved in the excavated
structures and the absence of large trees that
might furnish such beams (except for a few
Jeffrey pines along Big Pine Creek some dis-
tance away), would tend to suggest that the
frames erected over the rock features at Cra-
ter Middens were fashioned of poles-prob-
ably willow or birch (Betula occidentalis).
These may have been set in the form of a
cone (the ethnographic winter house type:

Steward, 1933: 264) or bent into a dome (the
ethnographic summer house type: Steward,
1933: 265).

It is by no means certain, however, that all
ofthe structures at Crater Middens were cov-
ered by such frameworks. During the same
trip on which he visited the historic aborig-
inal village just below Crater Middens, Curtis
photographed an unroofed brush surround or
enclosure the rock foundation of which is
similar in size to the rock structures at Crater
Middens (Curtis, 1926: 66a). He identifies
this as a summer kitchen, but as it does not
seem to be furnished with a hearth, the iden-
tification may be in error. In any case, the
similarity between the foundation of this
roofless "summer kitchen" and the rock
structures at Crater Middens is troubling be-
cause Steward (1933: 263-266, 1941: 282-
286) does not report the presence of rock
foundations in conjunction with any ethno-
graphic Owens Valley dwelling type, roofed
or unroofed, nor do the ethnographic pho-
tographs of Forbes show them in use with
either the conical winter house (Bosak, 1975:
figs. 14, 15) or the domed summer house (Bo-
sak, 1975: fig. 16). The photographs ofCurtis,
however, clearly show a rock foundation at
the base of a domed house (fig. 8.2) in the
historic Owens Valley Paiute village below
Crater Middens (Curtis, 1972: 151), yet not
with a domed house photographed at Inde-
pendence (Curtis, 1926: 58a), a town just
south of Big Pine, or with a roofless circular
summer enclosure, also evidently photo-
graphed at Independence (Curtis, 1926: 64a).

Despite the infrequency with which rock
foundations were employed in the ethno-
graphic roofed structures that have been re-
ported, it seems likely that many, if not all,
ofthe rock structures at Crater Middens were
covered by either conical or domed frame-
works. Certainly the idea that these founda-
tions all represent open-air summer kitchens
is implausible-even though scanty evidence
suggests this type of feature may have com-
monly employed such foundations.

It is probably worth pointing out that both
the utility and feasibility ofconstructing stone
foundations as footings for roofed structures
would likely vary with local conditions.
Where the soil was deep, firm, and free of
rocks, as for example along the Owens River
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bottomlands, poles would have been more
easily planted securely in the ground, thus
eliminating the need for a rock footing. In
addition, scarcity of portable rocks, particu-
larly on the floodplain, might have made it
difficult to obtain the material necessary to
build one. In the rockier foothills, on the oth-
er hand, the shallow, cobble-strewn soils
would provide little support for a pole frame-
work-particularly for the domed form in
which the poles were bent and lashed under
tension. This would require the use of a rock
foundation, the material for which was readi-
ly at hand. There is some support for this
idea as nearly all of the photographed his-
torical structures that lack foundations ap-
pear to have been built in locations where the
soil would have been relatively firm and deep,
while, on the other hand, a visit to the lo-
cation of the historic structure with a rock
wall photographed by Curtis (Mono Home)
showed the soil there to be loose, shallow,
and full of rocks. The latter conditions char-
acterize Crater Middens and it is therefore
likely that roofed houses there required stone
foundations.

This explanation accounts for the absence
of rock walls in association with the roofed
structures at Pinyon House and other upland
villages in eastern California: the mountain
houses were all constructed of heavy beams
that, once set in place and interlocked, sup-
ported themselves and did not have to be
deeply implanted in the ground or buttressed
by heavy stone footings.

Granting that houses built at Crater Mid-
dens would need stone foundations, it re-
mains to define and interpret differences in
the size, shape, and furnishings of these rock
structures in terms ofthe purposes they might
have served. As observed in their descrip-
tions, Structures 4, 6, 13, and 15 are clearly
abberant and can be set aside at the outset.
Structures 4 and 15 are either disturbed or
of such ambiguous form that no clear inter-
pretation is possible, while Structure 13 is
almost certainly a shaded work area. Struc-
ture 6 is best interpreted as a windscreen for
Structure 7. Of the remaining structures, all
of them rock rings, Structure 11 is so small
that it can only be a cache or perhaps sleeping
quarters for a single individual.

This leaves 12 rock rings that are large

enough to have served any number of pur-
poses including that of dwellings, seclusion
huts, sweathouses, cookhouses, workshops,
or storehouses. It has already been noted that
Structure 3 may be a seclusion hut used by
families during the period just prior to and
just after childbirth. This inference was based
on the isolation ofthe structure from the more
intensively used parts ofthe site and its casual
construction. These same characteristics ap-
ply to the other two structures in Midden I,
Structures 1 and 2, although neither is as
shodily built as Structure 3. It is probably not
unreasonable, therefore, to attribute them
tentatively with the same function, so long
as it recognized that the interpretation of
Structure 3 is in large part speculation and
that this uncertainty is compounded in the
cases of Structures 1 and 2 because they were
not excavated.
With respect to the other structures, all lo-

cated in Middens II and III, it is notable that
only two of those excavated, Structures 12
and 16, lacked interior hearths and both were
unusual in other respects. Structure 16 is very
large and encloses a bedrock milling feature.
This, along with shell bead refuse and caches
of still-useful items found within it, would
suggest use as a storehouse or workshop.

Structure 12, on the other hand, is not es-
pecially large, but it is very well built, easily
being the most elaborate structure on the site.
Like Structure 16, Structure 12 contained
cached items, in this case two obsidian cores.
It also yielded a substantial quantity of
beads-most of them glass. Given the simi-
larities to Structure 16, it may be that Struc-
ture 12 is a storehouse. The only other pos-
sibility would seem to be that it is a
sweathouse, a notion that is consistent with
its construction even though it would seem
to be rather small for this purpose. This ex-
planation conceivably also accounts for the
numerous beads-which might be interpret-
ed as items lost in gambling, and the cached
cores-which might also be items of wager
or perhaps raw material for craftwork done
by males in or around such a sweathouse.
The interpretation ofStructure 12 as a sweat-
house, however, appears contradicted by the
absence ofa hearth which, in the ethnograph-
ic Owens Valley sweathouse was used to gen-
erate steam (Steward, 1933: 265-266). Other
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Great Basin groups, however, were known to
have used water poured over heated rocks
and this method could have been used in
Structure 12 (cf. Steward, 1941: 285). At this
point no strong case can be made for any
specific function for Structure 12 but the
available evidence weighs slightly in favor of
its interpretation as a sweathouse.
Ofthe structures still remaining, all ofwhich

contained hearths, Structure 10 stands apart
from the others in terms of its poor wall con-
struction and adjacent cobble pavement. It
may be that this merely reflects the normal
variation within house construction. On the
other hand, it may be of significance that the
only other structure exhibiting an adjacent
cobble pavement, Structure 16, is thought to
be a workshop and storehouse rather than a
dwelling. The idea that Structure l0 is a store-
house is improbable given the presence of a
hearth, but this would not preclude its use as
a workshop or an area of food preparation,
perhaps similar to the roofed cookhouse re-
ported by Steward (1933: 265) for the Owens
Valley Paiute or, alternatively, a roofless
summer kitchen ofthe kind photographed by
Curtis (1926: 66a).
The elimination above of features that are

unusual with respect to location, construc-
tion, or furniture leaves a more or less ho-
mogeneous group of rock features that are
taken to be roofed dwellings. These are Struc-
tures 5, 7, 8, 9, 14, and 17. The excavated
examples of this group, Structures 7 and 9,

both exhibited hearths and northeast-facing
doors. Door locations are less certain for the
unexcavated examples except Structure 17,
which also opens to the northeast. The floor
areas are remarkably consistent among these
six structures and range between 4.6 and 7.8
mi2, with a mean close to 5.4 M2. Assuming
that households comprised between four and
eight individuals, which is about the size ex-
pected ofnuclear families or small kin cliques,
this would allow 1 m2 of floor space per in-
dividual. The only notable structural elabo-
rations represented within this gruop are the
interior partitions and windscreens noted in
Structures 7, 9, and 14. As discussed above,
there is no indication as to the exact config-
uration of the frameworks covering these
foundations or of those that covered Struc-
tures 1, 2, 3, 10, 12, and 16. Most likely these
consisted of grass or brush thatching lashed
by horizontal pole withes. Ifthe ethnographic
pattern applies to these dwellings, those used
in summer were domed, those used in winter
were conical. Unfortunately there is no sound
basis at present for distinguishing the seasons
in which individual structures were used al-
though it is inferred from a variety of evi-
dence that the site was occupied year-round
(see below) in which case there would be some
ofeach kind. It is entirely possible, however,
that the ethnographic pattern does not apply
here and that families occupied the same
house, either conical or domed, year-round.
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CHAPTER 9. CRATER MIDDENS: ARTIFACT ASSEMBLAGE

MILLING EQUIPMENT

MILLINGSTONES: As is true of the milling
assemblage as a whole at this site, the collec-
tion of millingstones from Crater Middens is
both large and diverse, consisting of 363 in-
dividual specimens, of which 261 could be
assigned to one ofthe four basic millingstone
types recognized in this study: graters, basin
block, flat block, and flat slab (tables 9.1, 9.2).
A total of 195-75 percent of all typable spec-
imens -represents a distinctive kind of mill-
ingstone made of thin, shaped slabs of mi-
caceous schist which was defined as a separate
subtype of flat slab millingstone. As these are
readily recognized even in very small frag-
ments, both their numbers and the total mill-
ingstone count for the site are inflated. Be-
tween the three sites considered in this
volume, examples of this particular schist
millingstone subtype, as well as graters and
basin block millingstones, were found only
at Crater Middens. This suggests that a great-
er range of plant processing tasks was per-
formed at this site than at either Pinyon House
or Two Eagles and that, apart from plant pro-
curement proper, Crater Middens played a
more pivotal role in aboriginal settlement
patterns than did these other two sites.

Before proceeding to the description ofthe
various kinds of millingstones present, it
should be noted that collection of surface
milling equipment varied between the five
middens that together constitute the site. At
Middens I, III, and V, surface millingstones
other than those made ofschist were counted
and, in most cases, assigned to a specific type,
but were not collected, measured, or identi-
fied with regard to material. These artifacts
are included in the totals given for different
millingstone types but naturally do not con-
tribute to the metric data or the range ofma-
terials recorded for these types, where appro-
priate being listed as not applicable. All
portable milingstones, whole and fragmen-
tary, were retrieved from the surfaces ofMid-
dens II and IV, often with great difficulty as
they ranged up to 110 pounds in weight. These
complete surface collections, in combination
with the millingstones recovered in excava-
tion, all ofwhich were retrieved, are thought

to provide a representative sample of the
range of millingstones present at Crater Mid-
dens.

Further, to preserve the integrity ofthe site,
millingstones and other grinding implements
incorporated in the walls of structures were
left in situ. They are described to the extent
possible and contribute to the totals for grind-
ing implement types to which they belonged.
Specimens that could not be confidently as-
signed to a particular type of millingstone or
mano or identified as having been made of a
specific kind of stone without substantially
disturbing a structure wall were left unclas-
sified in these respects. As with the surface
millingstones that were counted but not col-
lected, metric data and material identifica-
tions for these specimens are, where appro-
priate, listed as not applicable.
To summarize, data obtained for surface

millingstones are exhaustive with regard to
the total number of specimens present and
only slightly less exhaustive with regard to
the total number for each type. Information
is somewhat less complete for material than
for counts. This attribute, however, is rather
stable within the category of millingstones
and is important only in the special case of
schist millingstones-all of which were re-
trieved from the surface ofall middens owing
to this special importance. Accordingly the
data obtained provide a reasonable assess-
ment of the millingstone materials.

Graters (7 specimens; 1 granitic, 4 andesite,
2 metamorphic). Graters are distinguished
from all other millingstone types by grinding
surfaces that are irregular, uneven in contour,
and lacking a single plane ofwear. The work-
ing faces of most specimens exhibit minor
ridges and promontories unobliterated by
either pecking or grinding. As four ofthe sev-
en specimens show evidence of having been
roughly shaped by pecking along the margins,
it would appear that the natural imperfec-
tions in the working faces were intentionally
left unmodified except by use and may have
been sought out when selecting stones to be
used for this millingstone type. All seven ex-
amples exhibit a single working face. As is
evident in table 9.3, with respect to general
shape and size, these artifacts do not differ

199



O 'Os l I - N it Ioo o0 oor
-O.ot_ o ei_

I_ N _ en

- c7s qt ) en -_

C) -_ en dt It (°y N

Cl4 -4 t,n Cl4

- C *'aN 0-

~o 'I*T

t--)~, Cl-C

04-N -

Cl

eNC

r4 -c1r O%

o~ ei- et

en _4 r en ON-_ N

x,o -4 'Rt -.- so

o qt oo tA N en
N " -_ e

- dt N (ON C - £o

_ N

_q _q

N

-0

oo

0 0

~~ co

cis Cd C

:-

"c0lS

0-

2ri

0

Ng
C,',

.-a)

0 t
0

*S

.o

200



a- en n - T C N -
(ON m en Rt N It

rf- -

-4
I-

£, -- en --

I' en -4

0>00

-

ci

en - -

-

Ci --

tn en 1 en

r0- t 'IO

N

c-

1-

0 0 .D

.0 .Cd~*
0

04 0 0 Cd~~~~~~~~~~~~a

201

0
H

ef.

.
.a)
'0
.'. c.,0
.

.
'. e.

'.J. I'-)

.
.
a)
'0
'. c.,0

- e.i

r.

.
'0

a)

(A

ar

a)

PC
PC

a)

ni

*-4

co
*X

mo

=
-,orp

~-
GQ



202 ANTHROPOLOGICAL PAPERS AMERICAN MUSEUM OF NATURAL HISTORY

TABLE 9.3
Metrical Data for Millingstones from Crater

Middens

Length Width Thickness
(cm) (cm) (cm)

Graters xZ 33.64 22.06 13.26
S 8.74 6.48 1.81
n 7 7 7
Range 52.0-24.5 33.0-13.0 15.5-10.3

Basin block x 31.0 18.4
S 5.69
n 2 3
Range 33.5-28.5 25.0-15.0

Flat block c 37.95 28.90 12.19
S 12.09 7.96 2.53
n 2 3 7
Range 46.5-29.4 38.0-23.2 17.7-10.6

Flat slab x 46.80 29.15 5.61
S 3.68 3.75 2.41
n 2 2 14
Range 49.4-44.2 31.8-26.5 10.1-2.2

Schist x 2.28
S 0.94
n 18
Range 4.7-1.3

in any major way from the flat block mill-
ingstones described in a later section.
The grinding wear found on graters is dis-

tinctive from that of other millingstones in
that the higher promontories are rounded
rather than crisply faceted and the shallower
depressions are worn rather than unworn.
This implies differences between graters and
millingstones of other kinds of terms of the
hand tools used on them, the manner in which
those hand tools were used, and the purposes
of that use.

In particular, the configuration of the wear
found on graters is unlike that which would
result from habitual grinding with a broad,
even-faced mano using a steady reciprocal or
circular grinding stroke. Used in this manner,
such a hand tool would ride across surface
promontories in a single, continuous curvi-
linear or flat plane and leave the character-
istic wear facets and unworn depressions
found on most millingstones. The rounded
promontories and worn depressions found on
graters, on the other hand, suggest a less even
grinding stroke and a hand tool with an ir-

regular face or narrow working margin that
was allowed to follow the uneven grater sur-
face. As described in subsequent sections, the
working portions of rude manos (with their
irregular grinding faces) and battered cobbles
(with their similarly irregular grinding faces
and relatively sharp working edges and cor-
ners) lend themselves to the working patterns
and use-wear observed on graters. It is these
tools, rather than the more even-surfaced
manos, that were probably used in conjunc-
tion with graters.
Given the irregular working portions of

graters and those of the rude manos and bat-
tered cobbles we believe were employed in
conjunction with them, it is inconceivable
that they were used in the hulling or mealing
of small seeds, which requires two closely
matched grinding faces of relatively even
contour. Probably graters, rude manos, and
battered cobbles were used in the rough
threshing of masses of seed-bearing inflores-
cences or pods and in the pulping of root-
stalks. Both are tasks in which a smooth, reg-
ular working surface would serve no useful
purpose. Indeed, it would be less efficient than
an irregular or relatively narrow or pointed
(though not jagged or sharp) surface, a form
better adapted to work that is coarse and re-
quires more splitting and pulverization than
grinding as well as the processing of large,
tough, fibrous masses.
As noted below in more detail, rude manos

and battered cobbles may have been used to
perform these same processing tasks in con-
junction with other kinds of millingstones or
with bedrock milling slicks, many of which
display wear similar to that found on graters.
In the former case, the more regular milling
surfaces would seem to imply reduced effi-
ciency in the initial stages of processing but
may have allowed finer control in the final
stages of root processing and, perhaps,
threshing. In any event, rude manos and bat-
tered cobbles are more common at Crater
Middens than would be expected had they
been used only with graters- which were rel-
atively rare (table 9.1), and with bedrock
milling slicks-at least some of which seem
to have been used with more conventional
manos.
Basin Block Millingstones (19 specimens;

17 granitic, 2 not applicable). The basin block
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millingstones recovered are all fragments,
most ofthem quite small relative to the orig-
inal from which they derive. That all speci-
mens are granitic is readily explained by the
relative ease with which this material is
shaped in comparison to andesite and meta-
morphics, which were more frequently used
for millingstones of other kinds. Only three
examples are complete enough to permit ten-
tative inferences as to their original size and
shape (table 9.3). The largest (0-2081) is re-
markable both with respect to size and degree
of finish. It represents between a third and a
half of a millingstone that in its original state
exceeded halfa meter in both length and width
and was 25 cm thick. The original grinding
depression was 8.1 cm deep, more than 31.0
cm long, 23.0 cm wide, and essentially oval
in plan and bisigmoidal in both long and short
cross sections, that is, approximating the
shape of a normal curve in these sections.
The entire grinding surface has been worn
smooth almost to the point ofbeing polished
and the exterior margins of the piece have
been trimmed by pecking. This fragment
weighs approximately 1 10 pounds, the com-
plete piece probably close to 250 pounds, and
is unlikely to have been broken except by
intention. As might be expected given the
effort that would be needed to turn this mill-
ingstone over, there is no evidence of grind-
ing on the opposite side.
The smallest of the three more complete

fragments (0-2056) represents half a mill-
ingstone that was essentially oval in outline,
tabular in short section, and suboval in long
section. It measured 28.5 cm in width, 15.0
cm in thickness, and perhaps 60 cm in length,
the fragment being half that long. The grind-
ing surface, which is very smooth, is 18.0 cm
wide, 3.5 cm deep, and was originally a little
more than 30 cm long. It is convex in both
long and short sections. It would appear that
this millingstone was made from a rectan-
gular block ofgranite that was carefully shaped
by pecking to round the ends, giving it an
oval shape in plan and suboval shape in long
section. This left the middle portion essen-
tially unmodified and thus tabular in cross
section. As is true of the larger fragment, this
piece shows no evidence of grinding on the
face opposing the basin surface.
The third relatively complete basin mill-
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Fig. 9.1. Basin block millingstone (0-2057)
from Crater Middens.

ingstone fragment (0-2057; fig. 9.1) is a
roughly dressed granitic slab that is subrec-
tangular in plan view and in both long and
short sections. It is 33.5 cm wide, 15.3 cm
thick, and was originally about 67 cm long,
the portion recovered being half that. The
grinding depression is essentially convex in
long and short sections and measures 7.5 cm
in depth, 28.0 cm in width, and was, when
still intact, perhaps 40 cm in length. Like the
other two more complete fragments this piece
exhibits grinding from use only on its basin
surface.
Of the remaining fragments very little can

be said except to note that evidence of shap-
ing was found on three of the four specimens
that were complete enough tojudge this char-
acteristic and that in all four cases where a
reasonably large portion of the face opposing
the basin surface was present, it lacked evi-
dence of grinding. Most of these fragments
appeared to derive from millingstones of a
size between that of the millingstones that
produced the two more complete fragments.

It seems clear that basin millingstones are
distinct in function from flat block and flat
slab millingstones, but it is unclear precisely
what the nature of that distinction is. Cer-
tainly, basin millingstones would be less suit-
able for seed hulling than flat millingstones.
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On the other hand, because their concave
grinding surfaces tend to concentrate mate-
rial, rather than dispersing it as flat milling
surfaces do, basin millingstones would afford
greater efficiency in the milling of material
that was tough or highly viscous, that was
relatively bulky during the early stage ofpro-
cessing-thus tending to roll, or that con-
tained juices that were in part the object of
processing. In this sense, basin millingstones
are more akin to mortars than to flat mill-
ingstones and the specific materials likely to
have been processed in them are the same as
those that are more effectively worked by
mortar than flat metate: nuts and pits, ber-
ries, bone (for meal), meat, and rootstalks. In
the special cases of rootstalks and berries, the
containment ofjuices may have been of crit-
ical importance as a substantial fraction of
the food content of both-sugars in the case
of berries, starch in the case of roots-be-
comes liquid during processing. In addition,
a recommended form of cattail root process-
ing suggests that the roots be mashed, stirred,
and allowed to stand overnight in water, and
then decanted to recover the starch, which
can then be dried and used as dough (Olsen,
1973: 53). Basin millingstones would be quite
suitable for this purpose; flat millingstones
would not.
Two circumstantial lines of evidence lend

support to the argument that roots were
among the more important items processed
with basin millingstones. First, among the
three sites considered in this volume, basin
millingstones occur only at Crater Middens,
which of the three provides the best access
to riparian habitats along Owens River, where
root-bearing plants are relatively common.
Second, graters, battered cobbles, and rude
manos (see below) all of which are thought
to have been used in root processing, are also
abundant only at Crater Middens. Only a few
battered cobbles and no graters or rude ma-
nos were found at Two Eagles and all three
are entirely absent at Pinyon House. To this
might be added that both basin millingstones
and battered cobbles are well represented at
recently excavated village sites in the Alpine
Tundra community ofthe White Mountains,
a zone in which seed resources are exceed-
ingly sparse and root resources relatively
common, although berries are likewise com-

mon and were probably also procured and
processed. The role of root procurement in
the economy ofCrater Middens is considered
in subsequent summary chapters pertaining
to this site and synthetic interpretation of all
three sites in larger regional context.
The remaining point ofinterest is why, giv-

en the obvious effort and technical skill ex-
hibited in the manufacture and the impor-
tance given them by the inhabitants of the
site as inferred from this, there are so few
basin millingstones, all fragmentary (table
9.1). At least four different explanations can
be offered.

First, looting ofthe site by relic collectors-
of which there is some evidence-no doubt
extended to the removal of the more com-
plete specimens, which are highly prized as
bird baths and hearth pieces. Second, that the
ones found are all fragmentary and that some
of these fragments derive from millingstones
that scarcely can have been broken by acci-
dent suggests that basin millingstones-and,
as noted below, other kinds of grinding im-
plements including flat millingstones and
manos-were deliberately "killed," probably
upon the deaths of their owners. These frag-
ments may have been intentionally scattered
in locations where they are hard to find, the
cobble-choked arroyo channel next to the site,
for example. Third, many of the fragments
were incorporated in structure walls where
they are, again, difficult to locate. This use
might merely represent a shortage of suitable
cobbles at the site. Nevertheless, the ritual
burning of dwellings-and presumably the
construction ofreplacements-was a practice
observed ethnographically by the Owens Val-
ley Paiute, so the possibility that these "killed"
millingstone fragments were purposely in-
corporated in structures built to replace those
ritually destroyed cannot be excluded. Fi-
nally, the more complete basin millingstones
may have been removed from Crater Mid-
dens by its occupants when they evidently
abandoned the site in favor ofa location clos-
er to the modern town of Big Pine. As noted
in the description of the site this move may
have responded to a disruption of the local
water supply occasioned by the 1872 earth-
quake. Alternatively, the inhabitants may
have simply moved to be in closer proximity
to the town ofBig Pine and the opportunities

NO. 67



BETTINGER: THREE SITES IN OWENS VALLEY

of employment, gleaning, and scavenging of-
fered by the town and nearby ranches. Either
way, it was only a short move and it seems
unlikely that an item so valuable as a basin
millingstone would have been abandoned
when its transport would have been relatively
simple.

Flat Block Millingstones (19 specimens; 11
granitic, 3 andesite, 2 metamorphic, 1 vol-
canic, 1 unidentified, 1 not applicable). Of
the 19 flat block millingstones found at Crater
Middens (tables 9.1, 9.2), only 8, 2 of them
complete, were collected for analysis (table
9.3); 10 others were incorporated as building
material in the walls of structures and one
more occurred on the surface of Midden IV,
from which millingstones were counted and
typed but not collected.
Among the seven analyzed specimens that

were complete enough to ascertain the num-
ber ofgrinding faces present, five are unifacial
and two are bifacial. Shaping in the form of
marginal percussion trimming or pecking is
evident on three of the five pieces that were
sufficiently intact for this characteristic to be
judged. In one specimen (0-2082), this per-
cussion trimming produces a steep undercut
that would have permitted placement ofa flat
tray, one of basketry for example, directly
beneath the edge ofthe grinding surface, where
it would serve to catch meal intentionally
swept or accidentally spilled from the work-
ing face. Two other examples (0-2169,
0- 1910) exhibit similar undercuts, evidently
natural, that might have been used in the
same way.

In general, the grinding wear on these mill-
ingstones is less advanced than that which
characterizes basin block, flat slab, and schist
millingstones. In only one instance (0-2058)
is the working face entirely smoothed from
use, this same specimen being the only one
that exhibits pecking on the working surface,
presumably to rejuvenate it. The remaining
pieces display more isolated wear, most no-
tably as well-defined, highly polished facets.

Flat Slab Millingstones (22 specimens; 12
granitic; 2 andesite, 2 metamorphic, 1 sand-
stone, 1 unidentified, 4 not applicable). Flat
slab millingstones are only slightly more
common at Crater Middens than flat block
millingstones (tables 9.1, 9.2), but as only two
were used as building material and only four

were found on the surfaces ofmiddens where
millingstones were counted but not collected,
the sample retrieved for analysis is substan-
tially larger (table 9.3). There are 16 speci-
mens, including 2 that are complete. Of the
14 specimens for which the number ofgrind-
ing faces could be determined, 13 are uni-
facial and 1 is bifacial. That bifacial speci-
mens are so rare and unifacial specimens are
so common is apparently an intended ele-
ment ofdesign, not a reflection of casual use,
because most specimens exhibit well-worn
grinding surfaces or evidence ofshaping other
than by use. In seven intances the grinding
surface has become completely smoothed by
wear; three of these have been pecked, prob-
ably to roughen the milling surface, thereby
increasing its efficiency in grinding. Marginal
percussion trimming and pecking is present
on 8 of the 11 pieces that could be judged for
the presence of this attribute.
The two complete flat slab millingstones,

both shaped unifacial specimens, were found
cached with a mano in Structure 16. One
(0-3885) is 44.2 cm long, 26.5 cm wide, 8.7
cm thick, and exhibits a well-worn grinding
surface that has become moderately concave
through prolonged use, measuring 27.0 cm
long, 23.0 cm wide, and 0.9 cm deep. The
other (0-3884) is 49.4 cm long, 31.8 cm wide,
and 10.1 cm in maximum thickness, though
is is throughout most of its length less than
10.0 cm thick and was on this basis classified
as a slab rather than block millingstone. The
grinding surface of this specimen measures
41.0 cm long and 26.0 cm wide and is (like
that of its mate) well used but (unlike it) en-
tirely flat.

Schist Millingstones (195 specimens; all
micaceous schist). Schist millingstones are
among the most common items of ground-
stone found at Crater Middens (tables 9.1,
9.2). All except four found in structure walls
were collected. As in the case of vesicular
basalt manos, their superiority in numbers to
millingstones of other kinds is in part an ar-
tifact of the material ofwhich they are made,
which is at once highly visible and not local
to the site, making them easier to recognize
than millingstones made of other materials.
At the same time, schist is more prone to
break than other materials used for milling-
stones and as a consequence schist milling-
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stones are more fragmented than those of
other materials. The effects of these proper-
ties are readily evident in the sample from
Crater Middens. Out of 195 individual frag-
ments, only about one-third exceed 4.0 cm
in length and of these the largest is only 18.0
cm long. Under these circumstances it is dif-
ficult to make quantitative comparisons be-
tween schist millingstones and other kinds.
Perhaps the most that can be said is that schist
millingstones appear to have been used as
frequently as other types-probably more
frequently.

Schist millingstones are distinctive in both
shape and size. There are no complete spec-
imens but the larger fragments indicate that
most were rectangular to subrectangular, tab-
ular in both long and short cross-sections,
and exceptionally thin. The mean for the 18
specimens that could be measured is 2.28
cm (table 9.3). All 23 pieces that were com-
plete enough to disclose evidence of inten-
tional shaping have been smoothed, pecked,
or percussion trimmed along one or more
margins. In combination, these attributes
suggest that these millingstones were care-
fully manufactured from thin slabs of mica-
ceous schist probably obtained from the Inyo
Mountains, where metamorphic outcrops are
more common than in the Sierra Nevada.
The surface survey of the Big Pine transect
located one large outcrop ofmicaceous schist
suitable for use as millingstones at the edge
of Papoose Flat, in the Inyo Mountain up-
lands about 20 km southeast of Crater Mid-
dens. This may or may not be the source for
the schist millingstones at Crater Middens.
The working surfaces on the larger sperc-

imens in the collection are uniformly well
worn, exceptionally smooth, and either es-
sentially flat (26 examples) or moderately
concave (29 examples). Most of these sur-
faces appear to have been pecked, presum-
ably to increase their efficiency in grinding.
Among the 36 specimens for which the num-
ber ofgrinding faces could be ascertained, 24
(66%) are bifacial; of these, 4 are flat on both
sides, 1 is concave on both sides, 12 are flat
on one side and concave on the other, 1 is
flat on one side and of undetermined config-
uration on the other, and 6 are of undeter-
mined configuration on either side. There are
12 unifacial specimens, on which the working

face was in 1 case flat, 8 cases concave, and
in 3 cases ofundetermined configuration. Fi-
nally, of the 11 specimens that exhibited
grinding on one face but lacked an intact sur-
face on the opposing face and thus could not
be classified as either bifacial or unifacial, 4
displayed flat faces and 7 displayed concave
faces.

It is uncertain whether the difference be-
tween flat and concave working faces is one
of function or duration of use. The latter,
however, seems the more likely given that
the stone is relatively soft, the specimens tend
to grade in degree of concavity, and even the
deepest examples are much more shallow than
basin millingstones.
As flat millingstones ofother kinds are less

prone to breakage and sufficiently portable to
be readily moved from spot to spot within a
site and occasionally transported from site to
site in residential moves, it must be presumed
that schist millingstones served a more spe-
cialized purpose. Most likely they were rou-
tinely carried on short expeditions to loca-
tions that were not repeatedly revisited and
thus could not be equipped in advance with
caches ofmilling equipment. Being light, they
are well suited for such use. In addition, at
least one specimen (0-2171) bears an abrad-
ed groove that would facilitate attachment of
a cord by which it might have been carried;
several others exhibit incipient notches made
by percussion, evidently for the same purpose
(fig. 9.2).

If this interpretation is accepted-and there
is little to refute it, at least in a general sense-
then the presence of schist millingstones at
Crater Middens but not Pinyon House and
Two Eagles is the result of functional differ-
ences between these sites not directly related
to plant procurement and processing.

Evidently designed to be carried rather than
cached, schist millingstones would only rare-
ly be found where they were used. Rather,
they are most likely to be found where they
were discarded after ritual destruction or
abortive attempts at rejuvenation, after stor-
age during seasons in which they were not
needed-at winter camps, or where when ex-
cessively worn, they were set aside against
the possibility of future need when replace-
ments might not be readily at hand. Thus, it
cannot be concluded that because schist mill-
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Fig. 9.2. Notched schist millingstone fragment (0-2217) from Crater Middens.

ingstones were not found at Pinyon House or
Two Eagles they were not used there; to the
contrary, given the range of plant procure-
ment and processing activities inferred for
those sites, they very likely were. Their ab-
sence, however, indicates that these sites were
used more for resource procurement than was
Crater Middens, which in addition to its role
in resource procurement served as a strategic
base for resource storage, social activities, and
raw material acquisition -in short, a nucleus
for the aboriginal subsistence-settlement sys-
tem as a whole.
Two other points are worthy of note in

regard to this millingstone type. Firstly, the
vertical and horizontal distribution of schist
millingstones at Crater Middens tends to place
them late in time (tables 9.1, 9.2); they are
conspicuously rare in the buried deposit of
Midden III, which represents the earlier oc-
cupation of the site, and substantially more
common in the upper 20 cm of Midden II
and throughout the deposit of Midden IV,
both ofwhich represent later occupation. The
appearance ofthese distinctive grinding tools
at Crater Middens might be accounted for as
the result of either: (1) a shift in relations of
trade that made them or the material ofwhich
they are made more readily available, or (2)
a change in exploitative patterns that placed
greater emphasis on short-term plant pro-

curement stations which, because they were
too numerous or too infrequently reoccupied,
could not be individually stocked with mill-
ing equipment. These alternatives and their
implications are explored more fully in the
concluding chapters of this volume.
The second point is that despite the

impression given in the general literature
(Riddell and Riddell, 1956: 31), micaceous
schist millingstones are not common in the
Inyo-Mono region. Meighan (1955), Enfield
and Enfield (1964), and E. Davis (1964) fail
to report any examples from Mono County,
perhaps because volcanics and not meta-
morphics dominate the geology of that re-
gion. Even so, micaceous schist millingstones
seem only slightly more common at the
southern end of the region, where the nec-
essary raw material is more readily available.
Iny-2, the late prehistoric village site of Cot-
tonwood Creek, yielded none at all (Riddell,
1951) and there are only 4 micaceous schist
specimens among the 120 whole and frag-
mentary millingstones from the Stahl site at
Little Lake (Harrington, 1957: 42). They are
present at the Rose Spring site, but Lanning
(1963: 247), fails to specifiy in what number.
Hunt (1960) is similarly unforthcoming in
regard to the abundance of micaceous schist
millingstones in Death Valley, but they are
evidently rare and tend to occur primarily in
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late prehistoric contexts (Hunt, 1960: 246).
Other than this, there is no mention of such
specimens by Wallace and Taylor (195 5), and
Meighan (1953) for Death Valley, by Hille-
brand (1974) or Panlaqui (1974) for the Coso
area, or by Wilke (1983) for the Owens Lake
area. It seems clear then that intuitive
impressions to the contrary, micaceous schist
millingstones are of relatively limited distri-
bution in this part of eastern California. If
they are indeed as common in Owens Valley
proper as Riddell and Riddell (1956) aver,
their distribution might well be a reflection
ofthe centralized settlement systems thought
to have characterized this particular area in
late prehistoric times (Bettinger, 1978a;
Steward, 1933).

Unclassified Millingstones (101 specimens;
33 granitic, 20 andesite, 1 metasediment, 5
basalt, 1 vesicular basalt, 15 metamorphic, 1
volcanic, 3 quartzite, 4 unidentified, 18 not
applicable). Among the 101 millingstones
(tables 9.1, 9.2) that could not be typed were
73 fragments recovered in controlled surface
collections or in excavation, 19 specimens
found and left in situ in structure walls, and
9 specimens counted but not collected from
the surfaces of Middens I and III. Very little
data can be provided for any of these. Of
those collected for analysis, the number of
grinding faces present could be determined
for only 10, of which 9 were unifacial and 1
bifacial. Similarly, in this same group only
13 specimens could be judged for the pres-
ence of intentional shaping, 11 of which
showed some form of marginal trimming by
pecking or percussion flaking. All nine of the
millingstones counted but not collected from
the surfaces of Middens I and III exhibited
flat working surfaces but none can be reliably
identified as being of block or slab form. No
data can be provided for the unclassified mill-
ingstones used as building material in struc-
ture walls, the bulk of which could not be
readily moved for observation.
MANos: A total of 213 whole and frag-

mentary manos was found (tables 9.1, 9.2,
9.4). Of these, 158 are sufficiently complete
to be classified into one of the four mano
types recognized here: convex (figs. 9.3a, c,
d, 9.4a, c), flat (fig. 9.3b), planoconvex, and
rude. Among the remainder are five speci-
mens that resemble the recognized mano types

in shape but are diminutive in size and, to
judge from this, clearly distinct from them in
function; for want ofa better term these were
designated miniature manos (fig. 9.4b). The
balance of the collection consists of small
fragments that could not be confidently at-
tributed to any particular mano type or that
were incorporated in structure walls and ac-
cordingly were not collected.

All types of manos occasionally exhibit a
hard, greasy deposit on one face-in the case
of at least one unifacial example, on the side
opposite the working surface. It is possible
that this is hand soil or the residue of pro-
cessing but without a definitive test to estab-
lish its composition might as easily be a nat-
ural encrustation. The stain is difficult to
recognize in the field and in any case we were
at first not aware of its presence and made
no attempt to ascertain whether the stained
surfaces consistently faced up or down when
in situ. The explanation that it resulted from
contact with plant material is difficult to rec-
oncile with the notion that the primary func-
tion of manos is to grind, which would seem
to preclude formation of any coating or film
on the working surface.
Convex Manos (62 specimens; 38 granitic,

3 andesite, 9 vesicular basalt, 2 basalt, 6 sand-
stone, 3 metamorphic, 1 limestone). Convex
manos, which are characterized by grinding
surfaces that extend onto the leading and
trailing edges of the tool but not the lateral
edges at opposite ends of the axis perpendic-
ular to the direction of the working stroke,
are well represented at Crater Middens. They
are the second most common type found at
the site and account for the majority of the
manos intentionally shaped. Most of them
(61%) are made of granitic stone, which is
readily available as stream rounded cobbles
in the dry arroyo directly adjacent to the site.
This does not preclude the possibility that
some ofthem were imported, as similar cob-
bles are to be found in every channel and
wash along the entire eastern Sierra Nevada
front. Vesicular basalt, which accounts for
roughly 15 percent of these manos, was al-
most certainly obtained from the lava fields
ofCrater Mountain less than 300m due south
of the site. The source of material for the six
sandstone and one limestone manos is un-
known, but limestone outcrops are common
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Fig. 9.3. Manos from Crater Middens. a, c, d. convex manos; b. flat mano. a. 0-584; b. 0-585; c.
0-2698; d. 0-2697.

in the White Mountains east of the site and
one of them in all probability furnished the
stone for the one specimen in the Crater Mid-
dens collection. Local stream cobbles were

probably used for the examples made of an-
desite.

Most of these manos are oval in plan, but
there is substantial variation in this regard
and a few are subrectangular. The bulk of
their working surfaces are planar in the sec-
tion perpendicular to the working stroke,
which suggests use on an essentially flat mill-
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Fig. 9.4. Manos and pestle from Crater Middens. a. convex mano with battered end suggesting
secondary use as pestle (0-3444); b. miniature mano (0-2411); c. convex mano (0-3991); d. pestle
(0-2207).
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ing surface. A few, however, are convex along
this section, whch suggests use on a basin-
shaped-rather than flat-millingstone.
Of the 49 specimens that retain both faces

in whole or part, 32 (65%) are bifacial, ex-
hibiting working surfaces on both faces, and
17 (35%) are unifacial. The other 13 are too
fragmentary for this attribute to be evaluated.
Most ofthe bifacial specimens are essentially
tabular or lenticular in cross section (i.e., par-
allel to the working stroke) but a few are
wedge- or teardrop-shaped in this respect.
Out of 58 specimens that could be judged

for the presence of modification other than
by use, 35 (60%) exhibited evidence of in-
tentional shaping, in each case by pecking
along the edges ofthe tool. Some ofthis mod-
ification, however, may be the result of use
as a pestle or hammerstone (e.g., fig. 9.4a).
No examples ofcentral pitting on the working
surface were noted. It is possible that some
of these manos were rejuvenated or made
ready for initial use by pecking the working
surface but as they are uniformly well-worn,
this could not be determined.

Flat Manos (14 specimens; 7 granitic, 4
vesicular basalt, 1 sandstone, 1 metasedi-
ment, 1 metamorphic). Flat manos, those on
which the working surface is planar and does
not anywhere extend onto the edges of the
tool, constitute only 9 percent of the typable
manos found at Crater Middens. At the same
time, they account for 19 percent of the in-
tentionally shaped manos, which suggests they
may have been more important than their
number would indicate. With respect to the
range and proportion of materials represent-
ed, these flat manos conform to the distri-
bution noted for convex manos.
Out of 13 specimens that could be judged

for the presence of grinding on both faces, 5
(38%) were bifacial, which is substantially
lower than was noted for convex manos (65%),
possibly owing to functional differences be-
tween these two types. On the other hand, of
the 11 flat manos that were complete enough
to be evaluated for intentional shaping, 10
(91%) exhibited edges shaped by pecking, a
proportion much greater than is noted for
convex manos (60%), again possibly owing
to functional differences between these cat-
egories.

This sample is quite small, but it is evident

TABLE 9.4
Metrical Data for Manos, Battered Cobbles, and

Pestles from Crater Middens

Length Width Thickness
(cm) (cm) (cm)

Manos
Convex x 11.01 8.61 5.16

S 1.84 1.57 1.29
n 17 19 32
Range 14.6-7.1 11.1-5.5 8.8-3.2

Flat x 9.70 9.18 3.96
S 1.87 1.84 1.38
n 2 4 9
Range 10.8-8.6 11.3-6.9 6.9-1.9

Plano- x 12.9 11.0 4.90
convex S 1.70

n 1 1 2
Range 6.1-3.7

Rude xZ 11.89 9.16 5.70
S 2.66 2.85 2.01
n 60 62 64
Range 27.0-6.5 17.8-5.1 10.2-1.3

Miniature xZ 5.25 4.18 2.78
S 0.84 0.64 0.84
n 4 4 4
Range 6.5-4.7 5.1-3.7 3.6-2.0

Battered a 10.78 8.33 5.84
cobbles Sb 2.95 2.61 2.02

nc 112 112 113
Ranged 18.9-5.5 18.6-3.4 12.3-2.3

Pestles x 21.52 13.33 9.18
S 5.66 3.12 2.17
n 10 10 12
Range 29.0-12.6 16.4-6.5 12.4-5.9

a Number of edges, 2.79; number of faces, 1.65.
b Number of edges, 1.59; number of faces, 1.05.
c Number ofspecimens furnishing edge and face counts.
d Number of edges, 8-1; number of faces 5-0.

that in comparison to convex manos, flat
manos are shorter, wider, and thinner, which
is to say lighter and less elongate than convex
manos (table 9.4). The difference in mor-
phology is entirely consistent with the in-
ferred use of these two mano types. Convex
manos were presumably employed for meal-
ing with a back-and-forth milling stroke,
which would seem to demand a heavy stone
with a long transverse axis; flat manos, on
the other hand, were probably used for seed
hulling with a circular grinding stoke, which
would demand a stone that was relatively
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light, in order not to crush the kernels, and
lacked a pronounced linear bias, which would
interfere with the circular grinding motion.
Planoconvex Manos (4 specimens; 3 gra-

nitic, 1 vesicular basalt). Planoconvex man-
os, which are by definition bifacial with one
convex working surface and an opposing flat
working surface, are scarce in the Crater Mid-
dens collection, constituting but 2 percent of
the manos recovered. Given the differences
in sample size, they do not differ appreciably
from either convex or flat manos in terms of
raw material. All four were intentionally
shaped by pecking along the edges. Two of
the four specimens were too fragmentary to
be measured at all and a third (0-643) yielded
measurement only of thickness: 3.7 cm. The
remaining example (0-2066), made of gra-
nitic stone, is complete and measures 12.9
cm long, 1 1.0 cm wide, and 6.1 cm thick.
The joint presence ofconvex and flat work-

ing faces on planoconvex manos suggests a
composite function, the flat surfaces for hull-
ing, the convex surfaces for mealing. It may
be of significance in this regard that the one
complete piece in the collection resembles
convex manos in its size and flat manos in
its lack ofa pronounced linear bias (table 9.4).
The ubiquitous shaping noted for this mano
type is perhaps attributable to the presence
of the flat working face and the special re-
quirements of seed hulling since it has pre-
viously been noted that shaping is nearly al-
ways present on flat manos (91%). All the
same, it seems equally possible that such
careful manufacture is a reflection that pla-
noconvex manos, though numerically un-
important to the normal routine ofaboriginal
activity, might have served a critical purpose
in circumstances that precluded the use of
two different manos for mealing and hulling,
on long trips for instance.
Rude Manos (78 specimens; 43 granitic, 2

vesicular basalt, 3 basalt, 2 quartzite, 12 an-
desite, 3 metasediment, 3 metamorphic, 1
chert, 2 schist, 2 gneiss, 5 metagranitic). A
total of 78 cobbles that exhibit incipient
grinding insufficient to disrupt the natural
contour of the faces on which it occurs were
classified as rude manos. As summarized be-
low, these tools do not differ appreciably from
convex manos in their principal dimensions.
They are, however, more variable in size ow-

ing in part to a few very large pieces (table
9.4).
Rude manos differ substantially from the

other mano types in material, preparation and
shaping, and degree of use. Most (55%) are
made of granitic stone that was very likely
obtained in the arroyo at the edge of the site.
The same source probably furnished the ma-
terial for those made of andesite (15%),
quartzite (3%), metamorphics (4%), meta-
granitics (6%), and metasediments (4%). The
pieces made of basalt (4%), vesicular basalt
(3%), chert (1%), gneiss (3%), and schist (3%)
may have been obtained in raw form from
more distant locations, but the source of the
basalt is almost certainly the lava fields of
Crater Mountain no more than 300 m to the
south; indeed, this material might easily have
been obtained from the arroyo channel itself
where it occasionally occurs, albeit in poorer
quality. The chert and schist examples may
have been recycled from exhausted tools or
rejected blanks rather than imported to the
site in raw form.
For a sample so large, sandstone, which

was employed for both reciprocal and flat
manos, is conspicuously absent and vesicular
basalt substantially less well represented than
in the other mano types. This, along with the
presence in some number of materials that
were evidently avoided as unsuitable for use
in other manos types-quartzite, schist,
gneiss, and chert-suggests that rude manos
were employed for tasks other than routine
seed hulling and mealing. The lack of con-
sistent form and uneven grinding surfaces,
both dictated by the vagaries ofcobble shape,
is further evidence in this regard: the irregular
working faces preclude effective use in either
seed hulling or mealing.
There is little evidence of any attempt to

correct these deficiencies. Of 72 specimens
that were complete enough to disclose evi-
dence of shaping, only 5 (7%) showed edge
modification by pecking and none showed
pecking on the working faces, all of which
lack sufficient wear to obscure such prepa-
ration. Added to this, the grinding wear noted
on rude manos is less even and the wear facets
more rounded than on convex or flat manos.
On both ofthe latter the plane ofwear, wheth-
er linear or curvilinear, is both uniform and
continuous across the entire working face and
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the wear facets are flatter and more distinct
as the result ofcontact with a correspondingly
even milling surface. Further, rude manos are
more frequently complete than manos ofoth-
er types, 77 percent being sufficiently intact
to be measured for all basic dimensions.

Despite all of the above, which seems to
imply casual use, rude manos are the most
common type at Crater Middens and the col-
lection gives at least some indication that they
were saved and reused; of 68 specimens re-
taining enough of both faces to evaluate the
presence of wear on each, 32 (47%) were bi-
facial. On this basis it would seem inappro-
priate to regard distinctions between rude
manos and those of other types as resulting
merely from duration of use. Of course a few
rude manos are, no doubt, simply convex
manos in the earliest stages of use-perhaps
discards that proved unsuitable as tools. For
the vast majority, however, the shape and
working surfaces suggest use in rough pul-
verizing and crushing that would have dis-
figured the working surfaces of the more for-
mal mano types or that could not be done as
efficiently with them. The threshing of seed
heads and the mashing of rootstalks are two
likely possibilities. Both were probably rou-
tine tasks at Crater Middens and neither could
have as effectively been performed with con-
vex or flat manos. Bone mealing, and sinew
and fiber separation -and perhaps many oth-
er tasks akin to these-are alternative pos-
sibilities. With the possible exception ofbone
mealing, however, these tasks are unlikely to
have been of sufficient importance to explain
the large numbers of rude manos found and
were probably secondary applications for
these tools.

It is worth noting that owing to their in-
ferred function, rude manos may occur in
numbers that exaggerate their importance in
the milling assemblage. With advanced wear,
the serviceability of these tools in rough
grinding and pulverizing diminishes signifi-
cantly. This might cause them to be discarded
more quickly than either convex or flat ma-
nos, where well-worn surfaces, ifkept slightly
roughened, are desirable. A relatively short
lifespan for rude manos might explain why
so few are broken, why so many are present
at the site, and why local-as opposed to ex-
otic-materials were selected for use.

Ifit is accepted that rude manos are distinct
in function from convex, flat, and planocon-
vex manos, being ofservice primarily in rough
grinding, threshing, and pulverizing, and to
that end being intentionally less regular with
respect to working surface, it follows that the
milling surface with which they would work
most efficiently would be ofsimilar kind, that
is, rough and irregular rather than smooth
and even. Two kinds ofmilling surfaces pres-
ent at Crater Middens fit this description:
bedrock milling slicks -many of which ex-
hibit poorly developed grinding wear similar
in configuration to that observed on rude
manos, and graters-which resemble more
formal basin and flat millingstones in shape
but exhibit the same irregular grinding sur-
faces that characterize rude manos. Rude
manos, graters, and rough bedrock milling
slicks, then, may constitute a plant processing
assemblage distinct in function from that rep-
resented by convex, flat, and planoconvex
manos and flat and basin millingstones, which
served primarily in seed hulling and mealing.
By contrast, the assemblage that included rude
manos was probably employed in heavier,
rougher plant processing, most likely prepar-
ing roots and threshing large masses of plant
stalks with seed-bearing inflorescences, per-
haps as a first step in a long sequence of pro-
cessing. It is likely that the category of bat-
tered cobbles, described subsequently, was
also employed in this early processing stage
and should be considered part of this rough
plant processing assemblage. It is worth not-
ing here that both rude manos and battered
cobbles could have been used for pulping and
threshing in conjunction with either flat or
basin millingstones or the smoother bedrock
milling slicks though not as effectively as with
graters and rough bedrock milling slicks. That
such use did occur is suggested by the larger
numbers of these tools relative to the num-
bers of graters and rough bedrock milling
slicks at the site.
Miniature Manos (5 specimens; 3 granitic,

2 metasedimentary). As noted at the outset,
miniature manos resemble other manos in
shape but are much smaller. The largest
(0-2411) is 6.5 cm long (fig. 9.4b), the small-
est (0-1841) 4.8 cm long. Summary metrical
data for all five are furnished in table 9.4.
Three ofthe four (75%) that could bejudged
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for the presence ofgrinding on both faces are
bifacial. None exhibited any attempt at edge
modification but one specimen (0-2184) ap-
pears to have been used as a hammerstone.
In no case is grinding wear advanced and in
some instances it is barely perceptible. De-
spite their formal similarity to other mano
types, the size ofthese artifacts precludes use
in seed processing and the most likely expla-
nation is that they were used to smooth ce-
ramic vessels, or as child's toys, or paint
grinders, though none retains any trace of
pigment.

Unclassified Mano Fragments (50 speci-
mens; 16 granitic, 21 vesicular basalt, 7 an-
desite, 1 metamorphic, 1 unidentified, 4 not
applicable). The collection of 50 unclassified
manos includes 40 specimens that were too
fragmentary to be assigned to any particular
type and 10 specimens that were counted but
left in situ in the walls of structures and for
this reason cannot be typed even though de-
scriptive data regarding material and number
of grinding faces were obtained for some.
The group offragments is remarkable with

regard to both material and degree of finish.
Half (50%) are vesicular basalt, a fraction
much greater than that characterizing the typ-
able specimens collectively or by individual
type. In addition, all 5 of the fragments that
were complete enough to ascertain the num-
ber of grinding faces were bifacial and all 12
that could be judged for intentional shaping
exhibited edges modified by pecking. The fre-
quency of basalt in this residual collection is
hard to explain because this material is no
more likely to break-and perhaps less
likely-than other materials favored for
manos. The frequency ofbifacial and shaped
specimens is equally difficult to explain as
these tools might reasonably have been ex-
pected to be more carefully attended to and
less frequently subjected to hard use than less
formal manos. It is possible that this pattern
ofbreakage is the result ofthe ritual "killing"
of possessions belonging to a person recently
deceased, particularly if the more favored
items of personal gear featured prominently
in such rituals. In more general terms, ritual
killing may explain why complete manos of
nearly all kinds are so rare at Crater Middens.
As previously noted, it is almost certainly the

cause for many of the broken millingstones
at the site.
With respect to the 10 specimens counted

in the walls of structures or features, very
little can be said except that among the cases
where the number of grinding faces was re-
corded there is an unusually high frequency
of bifacial specimens (80%). It seems likely,
however, that this is an artifact of the ease
with which bifacial specimens are recognized,
less well-worn unifacial pieces being more
readily overlooked in coarse wall rubble.
OTHER MILLING EQUIPMENT: Battered

Cobbles (128 specimens; 82 andesite, 20
metamorphic, 15 quartzite, 4 granitic, 3 ba-
salt, 3 chert, 1 volcanic). Battered cobbles are
readily identified by the presence of at least
one steep working edge or corner, generally
prepared by percussion flaking and almost
invariably exhibiting severe use-wear in the
form of battering, crushing, abrasion, or pol-
ish, and, normally, at least one working face,
which is generally rough and irregular rather
than smooth, but nevertheless exhibits evi-
dence of use in grinding (table 9.4). These
grinding faces vary in configuration from
convex to concave and may display glossy
polish and linear scratches or striations in
addition to the more common grinding wear,
which takes the form of use-rounded prom-
inences and smoothed depressions similar to
those found on rude manos (fig. 9.5). The
steep working edges and grinding faces some-
times occur separately, but in many instances
they are joined and there is evidence of con-
tinuous use-wear, generally striations and
polish, between them. These indicate a work-
ing stroke in which the tool was initially held
so that only the steep working edge was in
contact with the material being processed and
that as the stroke progressed the trailing mar-
gin ofthe tool was lowered, thus bringing the
grinding face to bear on the same material
through which the working edge of the tool
had just passed. Where they occur in such
juxtaposition, therefore, these edges and faces
indicate a mode of processing that combined
planing, scraping, or shaving with grinding
or pulping. Isolated edges and faces, on the
other hand, indicate the same set ofactivities
done individually rather than in the same
motion.
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The polish frequently found on these tools
is almost certainly the result of plant pro-
cessing. As previously argued in reference to
the similar working surfaces that typify rude
manos, however, it is inconceivable that the
grinding faces of battered cobbles were used
in the hulling and mealing ofsmall seeds. The
pulping and grinding of roots, the heavy
threshing of seed-bearing inflorescences and
pods, and perhaps the mashing of berries,
bone, and meat are more suited to the rough
configurations of these working faces. With
all these materials, planing, shaving, scrap-
ing, or simply chopping with a narrow, blunt
edge would seem a likely first step of pro-
cessing, which would explain the percussion-
flaked edges and corners of these tools.
The rounded wear facets and gouged stria-

tions found on many specmens make it clear
that battered cobbles were at least occasion-
ally used on milling surfaces that were as rough
and irregular as their own grinding faces. As
noted earlier, the graters and rougher bedrock
milling slicks found at Crater Middens fit this
description and were likely used exclusively
in conjunction with battered cobbles and rude
manos. At the same time, smooth edges and
faces found on some battered cobbles suggest
use on flat or basin millingstones, perhaps in
the final stages ofroot processing or threshing
where a more even milling surface was re-
quired.

In addition to those resulting from use on
rough surfaces, at least some ofthe striations
found on the edges and faces ofthese battered
cobbles were probably caused by small frag-
ments of stone detached from the working
edges and faces ofthese tools and perhaps the
milling implements with which they were
used. Evidently, the raw material from which
these tools were made was deliberately se-
lected to minimize such attrition, there being
a marked preference for tough, fine-grained
materials including andesite, quartzite, chert,
and metamorphics. Given the functional link
inferred between battered cobbles on the one
hand and rude manos and graters on the oth-
er, it is not surprising that the latter two are
similarly distinguished by preference for these
same materials.
Apart from the careful selection ofraw ma-

terials, battered cobbles show evidence ofex-

0 1 2cm. 4

b

Fig. 9.5. Battered cobbles from Crater Mid-
dens. a. 0-4232; b. 0-1915; c. 0-2206.

tensive use and curation in the characteristic
presence of multiple working edges and faces
(table 9.4). This, in combination with the
numbers in which they occur, suggests the
basic importance ofprocessing tasks that took
place at Crater Middens. Their distribution
between middens and within buried deposits
tends further to suggest that this importance
persisted for nearly the entire period during
which the site was occupied (tables 9.1, 9.2).
Battered cobbles are, however, lacking in the
buried deposit of Midden IV, which is rela-
tively recent. If it is not an artifact of sam-
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pling error, this may indicate diminished use
of such tools toward the end of occupation
of Crater Middens.

Artifacts similar to these battered cobbles
were relatively abundant at the Stahl site, Lit-
tle Lake, where Harrington (1957: 47-49) took
them to be hammerstones for percussion
flaking (cf. thin-edged, thick disc, and reused
scrapers; Harrington, 1957: 48). The mate-
rials out ofwhich those specimens were made,
however-chert, quartz, granite, basalt-are
too hard for percussion work. The descrip-
tion ofthese hammerstones provided by Har-
rington (1957) matches that of the battered
cobbles from Crater Middens with respect to
the presence of heavily worn, percussion-
flaked edges, but not with respect to evidence
ofgrinding, ofwhich there is no mention. As
this attribute is not pronounced on many of
the specimens from Crater Middens it is pos-
sible that it was present on the Little Lake
specimens but went unrecognized. In any case,
it seems likely that at least some ofthe Little
Lake hammerstones are what have been
termed here battered cobbles.

Elsewhere in the Inyo-Mono region, bat-
tered cobbles are either very rare or have sim-
ply been overlooked. None are reported by
Riddell (1951), Wilke (1983), or, with the
exception oftwo possible core tools from Rose
Spring, by Lanning (1963: 258) for the south-
ern part ofthe region. Meighan (1955) reports
none and E. Davis (1964: 272) only a few
possible examples from surveys in Long Val-
ley and the Mono Basin. They appear to be
entirely lacking at the Long Valley sites ex-
cavated by E. Davis (1964), Enfield and En-
field (1964), Basgall (1983), Bettinger (1980b),
and Hall (1983); these particular sites, how-
ever, should perhaps be ignored owing to the
specialized uses they served. In the Death
Valley area, none are reported by Wallace
and Taylor (1955) but at least some of the
scraper planes and hammerstones found by
Hunt (1960) might be classified as battered
cobbles.

In regard to the scarcity of these tools in
the Inyo-Mono region generally, it is worth
reiterating that in the course of the research
reported here, none were found at Pinyon
House and only a few specimens-odd ones
at that-were found at Two Eagles. Indeed,
the only other relatively well-studied sites at

which they occur in great abundance are the
alpine villages at elevations in excess of 3200
m that have recently been found and partially
excavated in the White Mountains (Bettin-
ger, 1984). It is of some significance that in
tems ofthe plant procurement and processing
that occurred at these highland sites, roots
are believed to have been at least as impor-
tant as seeds. Thus, the abundance of bat-
tered cobbles they exhibit tends to support
the notion that these tools were used in the
processing of roots. It is equally noteworthy
that among the three sites reported in this
volume and the alpine village sites in the
White Mountains, basin block millingstones
appear only at Crater Middens and the alpine
villages (that is, in very nearly the same dis-
tribution as battered cobbles). This tends to
support the idea of some functional connec-
tion between battered cobbles and basin mill-
ingstones, perhaps in some special form of
root and rhizome processing that required
containment of liquid, either produced dur-
ing processing or added to aid in that process.

Pestles (13 specimens; all granitic). The bulk
of the pestles found at Crater Middens are
simply elongate granitic stream cobbles that
are flattened on one or both ends as the result
ofuse in pounding (table 9.4; fig. 9.4d). Eight
of the 10 complete pieces showed evidence
of such use at only one end. At least three
specimens (0-2175, 0-2219, 0-3488) show
some attempt at trimming and shaping in the
form of pecking along the margins. In addi-
tion, among the 12 pestles that were suffi-
ciently intact to judge the presence of sec-
ondary use, 10 had been used as manos, 5 on
one face, and 5 on both faces.

Pestles and mortars occur in small quantity
throughout the Inyo-Mono region. Lanning
(1963: 247, 268) concluded that the distri-
bution ofpestles at the Stahl site (Harrington,
1957), Rose Spring (Lanning, 1963), and Cot-
tonwood Creek, Iny-2 (Riddell, 1951) im-
plied a recent introduction, sometime around
A.D. 500. That only one specimen was found
in the buried deposit at Crater Middens im-
plies an even more recent introduction, per-
haps as late as A.D. 1300 (table 9.1). That
bedrock mortars are confined to Middens II
and IV, which date to the later occupation of
Crater Middens, is consistent with this idea.
As at Stahl, Rose Spring, and Iny-2, port-
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able mortars are lacking at Crater Middens.
Presumably this implies use of pestles with
wooden mortars (cf. Steward, 1933: 246;
Lanning, 1963: 247) or bedrock mortars, the
latter being present at Rose Spring, Iny-2, and
Crater Middens, but evidently not Stahl. They
might also have been used with basin mill-
ingstones, which are found at Rose Spring
and Crater Middens. Further north, pestles
and bedrock mortars, but again not portable
mortars, are reported for northern Owens
Valley, Long Valley, and the Mono Basin
(Meighan, 1955: 13, table 1; Cowan and Wal-
lof, 1974: table 6; Hall, 1980: Appendix D,
1983: 153; Bettinger, 1980b: 7, 1978d: 4-5,
1981c: 9; Basgall, 1984: 17; E. Davis, 1964:
table 2, table 18, 280). Pestles and portable
mortars of stone and wood are much more
common in Death Valley (Hunt, 1960: 104-
106, 257-263; Wallace and Taylor, 1955:
362), where they may date as early as 1200
B.C.

It is almost certain that the greater fre-
quency ofmortars and pestles noted for Death
Valley can be attributed to their use in the
processing of a major resource, mesquite
(Prosopis spp.), that occurs there but not in
Owens Valley, Long Valley, or the Mono Ba-
sin. The last three areas lack mesquite, have
few acorns to speak of, support only small
relict stands, and never enjoyed more than
occasional access to them by trade with groups
living on the west slope ofthe Sierra Nevada.
In these cases there is greater use of the mor-
tar and pestle than can be readily explained
as resulting from the preparation of plant
foods not yielding readily to the more com-
mon mano and millingstone (Meighan, 1955:
12).
The possibility cannot be excluded, of

course, that in the Inyo-Mono region, mor-
tars and pestles were used as specialized pro-
cessing tools for such exotics as acorns.
Nevertheless, the appearance of these tools
in relatively late prehistoric times seems more
readily attributed, albeit indirectly, to the
westward spread ofMono speakers (Western
Mono) across the Sierra Nevada perhaps 500
years ago. This was followed by an increase
in contact through trade, marriage, and sea-
sonal visitation between groups living in Ow-
ens Valley, Long Valley, and the Mono Basin
and those living on the west slope ofthe Sier-

ra Nevada (e.g., J. T. Davis, 1961: 24-26).
The latter people traditionally used the mor-
tar and pestle to process small, hard seeds
and roots as well as acorns (Barrett and Gif-
ford, 1933: 151, 157) and interaction with
them is the likely source of this technology
in the northern Inyo-Mono region. It is pos-
sible that the diminished use ofbattered cob-
bles tentatively inferred for the terminal oc-
cupation ofCrater Middens may in part stem
from this late introduction ofmortar and pes-
tle technology, which is well-suited to the
same set of heavy processing tasks thought
to have been performed with battered cob-
bles.

In broader terms, the mortar and pestle
might be tentatively added to the list ofprac-
tices borrowed in whole or part by the Owens
Valley Paiute from groups living on the west
slope of the Sierra Nevada, possibly as the
direct result ofintensified social and econom-
ic intercourse between these groups following
the westard migration of the Western Mono
and the establishment of a Mono-speaking
corridor across the Sierra Nevada. These bor-
rowings include kinship terms and obser-
vances (cf. Steward, 1933: 294-295), the
mourning ceremony (cf. Steward, 1933: 296-
299; Bettinger and King, 1971), and perhaps
the sweathouse and practices relating to its
use (C. Fowler, personal commun.). The role
of these exotic elements in the prehistoric
development of patterns of subsistence, set-
tlement, and sociopolitical organization in
Owens Valley is discussed in the concluding
chapters of this volume.

CERAMICS

A total of 593 ceramic artifacts was found
(tables 9.5, 9.6). Of these, 524 are Owens
Valley Brown Ware vessel fragments, 29 are
unidentified gray ware vessel fragments, 1 is
an unidentified red ware vessel'fragment, and
39 are clay objects of other than vessel form:
worked sherds, pipes, modeled plates, discs,
rolls, lumps, and impressed sherds.
OwENs VALLEY BROWN WARE (524 speci-

mens; 472 undecorated body, 33 undeco-
rated rim, 5 base, 7 decorated body, 7 dec-
orated rim): All Owens Valley Brown Ware
sherds in the collection appear to be made of
residual clays shaped by coiling and scraping.
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TABLE 9.7
Characteristics of Owens Valley Brown Ware Sherds from Crater Middens

Exterior
surface treatment

Interior surface Random Parallel
treatment Smooth Rough brushed brushed Total

Smooth 33 47 2 1 83 (26%)
Rough 2 65 2 1 70 (22%)
Random brushed 11 7 5 23 (7%)
Parallel brushed 5 60 42 29 136 (43%)
Tooled 5 1 6 (2%)

40 (13%) 188 (59%) 53 (17%) 37 (12%) 318

The quantity and size of aplastic inclusion
vary without clear gradation. Hollow inter-
stices left by plant parts carbonized in firing
are common. Exterior surface residues are
lacking altogether and interior surface residue
was observed on only one sherd, where it
occurred as a very thin, dark crust. The same
sherd (0-481) also exhibited the only case of
modification by drilling-probably to permit
crack lacing. The single biconical perforation
in this piece is 0.7 cm at the widest but nar-
rows to about 0.2 cm in diameter midway
through the sherd.
For convenience, the balance of ceramic

assemblage is best described by subcategories
defined on the basis of morphology and dec-
oration.

Undecorated Body Sherds. The 472 undec-
orated body sherds from Crater Middens dis-
play the full range of exterior and interior
modes of surface treatment. Those large
enough to be reliably classified exhibited the
composition shown in table 9.7 with respect
to these modes.
For this same group of sherds, measure-

ments ofwall thickness yielded the following
summary statistics.

Wall
Thickness

(cm)

x S Max. Min. n

0.64 0.14 1.1 0.4 318

In terms ofsurface treatment it is apparent
that the assemblage ofbody sherds from Cra-
ter Middens is in all respects more hetero-
geneous than the assemblages previously de-
scribed from Pinyon House and Two Eagles.

Sherds in the Crater Middens collection are
more evenly distributed between the different
modes of exterior, interior, and joint exteri-
or-interior surface treatment. Robinson's in-
dex of similarity (table 9.8), however, indi-
cates that the differences between these three
assemblages are not unduly large-especially
given the differences in the nature and size
of these three samples-nor are they of uni-
form magnitude for all attributes.

It is evident firstly that irrespective of the
nature of the ceramic samples from these
sites, the distribution of exterior surface
treatment in the Crater Middens assemblage
is comparable to that observed in both the
Pinyon House and Two Eagles assemblages,
which are themselves virtually identical in
this respect. As noted earlier, this suggests
that exterior surface treatment is rather stable
both between vessels and between assem-
blages of Owens Valley Brown Ware in cen-
tral Owens Valley.

Secondly, there are strong similarities of
interior and joint exterior-interior surface
treatment between the Crater Middens as-
semblage and the Pinyon House assemblage,
even though the Pinyon House collection is
substantially smaller. The Two Eagles assem-
blage, on the other hand, shows no strong
resemblance to that of Crater Middens in
these respects, just as was shown earlier it
does not bear much resemblance to the as-
semblage from Pinyon House. This makes
sense if it is understood that the body sherds
from Two Eagles probably represent a single
shattered vessel. Thus the close similarity be-
tween Crater Middens and Pinyon House in
terms of interior and joint exterior-interior
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TABLE 9.8
Robinson's Indices of Agreement Between Owens Valley Brown Ware Sherds from Crater Middens

and Owens Valley Brown Ware from Pinyon House and Two Eagles

Crater Middens/Pinyon House Crater Middens/Two Eagles

IA IA

Exterior surface treatment 175 175
Interior surface treatment 169 127
Exterior-interior surface treatment 150 101

surface treatment of body sherds is one be-
tween assemblages consisting ofmultiple ves-
sels; conversely, the differences in these re-
spects between both these sites and Two
Eagles is one between assemblages consisting
of multiple vessels and an assemblage con-
sisting of one vessel. It seems reasonable to
propose on this basis that interior and joint
exterior-interior surface treatments vary be-
tween individual vessels of Owens Valley
Brown Ware- either as the result of func-
tional differences between vessels or the sty-
listic predilections of their makers-but at
the same time these attributes are stable with
respect to distribution and diversity between
assemblages.
Comparison between the Crater Middens

and Pinyon House assemblages, both con-
sisting ofmultiple vessels, shows that the two
differ most markedly in the more frequent
presence at Crater Middens of sherds with
smooth exteriors and sherds with smooth in-
teriors, frequently but not exclusively in com-
bination, and the less frequent presence of
sherds with random brushed exteriors and
sherds with random brushed and parallel
brushed interiors; sherds with rough exteriors
and sherds with rough interiors occur in about
the same proportion at both sites. On this
basis it might be suggested that these differ-
ences reflect alternative methods of surface
treatment in the sense that the modes in ques-
tion seem to vary inversely: smooth exteriors
increase at the expense of random brushed
exteriors and smooth interiors increase at the
expense of random brushed and parallel
brushed interiors, and conversely. This might
represent stylistic preference but given the
differences in settlement type between Pin-
yon House-an upland pinyon camp-and
Crater Middens-a lowland occupation site-

there is also the possibility that the differ-
ences are functional. Whatever they are, it is
clear that they do not affect the frequency
with which rough exteriors and rough inte-
riors are represented. Again, however, it is
not clear whether the observed stability in
these attributes is a matter offunction or style.
The summary statistics for sherd wall

thickness from the three sites indicate essen-
tially the same relationships as are indicated
by comparisons of surface treatment. Sherds
from Crater Middens are distinctly thicker
than those from Pinyon House; the differ-
ences between these two sites in terms of this
attribute, however, are less than the differ-
ences that separate either one from Two Ea-
gles. Further, in standard deviation of wall
thickness, Crater Middens and Pinyon House
are virtually identical, both being more vari-
able than the Two Eagles sherd assemblage.
This also suggests that, like interior and joint
exterior-interior surface treatment, wall
thickness is more variable between than
within individual vessels-a conclusion not
intuitively obvious by casual inspection of
complete Owens Valley Brown Ware vessels,
which often appear excessively lumpy and
irregular.

Undecorated Rim Sherds. The 33 undec-
orated rim sherds in the Crater Middens col-
lection exhibit a broad range of form (fig.
9.6). Eight are recurved, that is, outflaring,
but this is pronounced in only four cases.
With the possible exception ofone sherd that
may be slightly incurved (0-4753), the bal-
ance are direct. A plurality of the lips (n =

13) are rounded, formed by smoothing a ter-
minal vessel coil. Among the more common
departures from this basic pattern are lips
that have been distinctly flattened, of which
there are five, including one that has been
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Fig. 9.6. Undecorated Owens Valley Brown
Ware rim sherds from Crater Middens. a. 0-2190;
b. 0-1921; c. 0-3096; d. 0-3254; e. 0-3318; f.
0-2306; g. 0-2316; h. 0-3255; i. 0-2189; j. 0-

2290; k. 0-2112A/C; 1. 0-2954; m. 0-3130; n.

0-3319; o. 0-2307; p. 0-2149; q. 0-2996; r.
0-2308; s. 0-3446; t. 0-3220; u. 0-407/0-482;
v. 0-2953; w. 0-3958; x. 0-649; y. 0-3505; z.
0-3999; aa. 0-4000; bb. 0-4753; cc. 0-4714; dd.
0-4645; ee. 0-4852.

tapered, one that has been thickened, and one
in which material displaced during flattening
protrudes as a thin shelf on either side of the
rim. The remaining lips have been bevelled
in varying degree by the removal of more
material from one side than the other. In most
cases, the bevel is on the exterior (10 cases);
in one extreme example (0-4000) this re-

sulted in the displacement ofmaterial toward
the vesssel interior where, after being flat-
tened and smoothed, it forms a raised band
or collar running around the rim interior. In
five cases the asymmetry of the lip cross sec-
tion indicates finishing principally by the re-
moval of material from the inside of the lip,
in all but one case in association with re-
curved rims.

Bases. The five bases all exhibit substantial
use abrasion on their exterior surfaces. Four
of the five are round-bottomed. The three
largest and most complete ofthese show sub-
stantial thickening at the base which tapers
rapidly to form the vessel wall. This thick-
ening is accomplished without raising the
contour ofthe interior surface and stems from
the presence of additional material on the
vessel exterior, which forms a well-defined
bump at that point. The fifth base is likewise
thickened at the very bottom but is distinctly
flatter in contour and exhibits a distinct
shoulder at the point of contact between it
and the vessel wall. The thickened flange
present on some flat-bottomed Owens Valley
Brown Ware vessels (e.g., Riddell and Rid-
dell, 1956: fig. 1) is, however, lacking on this
piece. Together these five sherds range in
thickness from 1.0 to 1.3 cm, with a mean
of 1.12 cm, which is well in excess of the
mean thickness noted for body sherds (0.64).
Although this thickening clearly serves to
reinforce vessel bottoms, it is very likely in
the main the incidental result ofmanufacture
by the ethnographic method in which a clay
lump is molded to form a thick basal disc
and the vessel walls are built by adding coils
to this foundation (Steward, 1933: 267).

Decorated Body Sherds. All seven deco-
rated body sherds exhibit designs made by
punctation. In all cases the tool was finely
tipped but the precise configuration evidently
varied (fig. 9.7h-n). In three instances the bit
was spatulate in cross section (0-2416,
0-2115, 0-3474), in two cases it was round
(0-1920, 0-3253), and in two cases semilu-
nate (0-561, 0-4260). The decorated pieces
in this sample are so small that no pattern or
design can be inferred. Lines and areas filled
with multiple punctations are evidently com-
ponent elements of these designs, however.
The scarcity of body decoration in Owens
Valley Brown Ware can be made clear by
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noting that the ratio of decorated to undec-
orated body sherds in the Crater Middens
collection is about 1:68 (table 9.5).
DecoratedRim Sherds. In comparison with

decorated body sherds, the seven decorated
rim sherds exhibit a broader range of deco-
rative techniques although the observed range
is still limited (fig. 9.7a-g).

Five of the rims exhibit finger- or thumb-
nail punctations oriented vertically and run-
ning in a band just below the very top of the
vessel. In three of the five (0-773, 0-2995,
0-2305), the nail marks are oriented to open
exclusively to the right when the sherd is held
in the proper position, that is, with the rim
at the top; one of these (0-2305) is incised
below the punctations. In the other two sherds
(0-2148, 0-4787), the nail marks open both
to the right and left, occurring as ajuxtaposed
series of marks opening first in one direction
and then shifting to the opposite direction.
By coincidence, in both these cases the marks
on the left part of the sherd open to the left
and those on the right part open to the right.
Two sherds were incised while the vessels

on which they appear were still wet. In one
of these (0-3869), the incision is in the form
ofa large zig-zag running on the concave por-
tion of a sharply recurved rim. In the other
(0-2305), which also exhibits thumbnail
punctations, the design is that of two lines
that converge withoutjoining toward the rim.
On either side of these are semicircle designs
that intersect the converging lines but do not
pass into the area intervening between them.
The rim itself curves sharply inward.
The final decorated rim (0-560) exhibits a

horizontal line of punctations executed with
a fine, round-pointed tool. As this fragment
is small, the possibility that this line was part
of a larger stippled area cannot be excluded.
Although the sample of decorated rim and

body sherds is small, a clear pattern is sug-
gested. First, rim sherds are more commonly
(18%) decorated than body sherds (1%). This
is consistent with ethnographic accounts that
specify only decoration of rims (Steward,
1933: 268; but see Steward, 1933: fig. li). The
technique of decoration is likewise indicated
to be predominantly that ofthumbnail punc-
tation (Steward, 1933: 268, fig. lb, i), but zig-
zags and chevrons are also noted. Second, if
the sample from Crater Middens is consid-
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Fig. 9.7. Decorated Owens Valley Brown Ware
rim sherds and body sherds from Crater Middens.
a-g. rim sherds; h-n. body sherds. a. 0-773; b.
0-2305; c. 0-2995; d. 0-2148; e. 0-560; f. 0-3869;
g. 0-4787; h. 0-1920; i. 0-2416; j. 0-2115; k.
0-3253; 1. 0-3474; m. 0-4260; n. 0-561.

ered representative, at least for the sake of
argument, then it seems clear that the tech-
nique ofdecoration differed according to ves-
sel portion. Thumbnail punctation and in-
cision are confined to rims and adjoining
portions of the wall; tool punctations are
largely, though not exclusively, confined to
the lower portions of the vessel wall. It is
unclear whether these standards ofdesign are
among the defining characteristics of Owens
Valley Brown Ware or whether they reflect
the ritual, social, or political affiliations of
individual makers within broader traditions
of this ware.
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Fig. 9.8. Gray ware:
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c-i. decorated body sher
c. 0-2193/0-774; d. 0-2
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GRAY WARE (29 s
rated body, 2 undeco
body): Twenty-nine s
identified gray ware
gray ware refers here
color of these sherds
imply affinities to nar
Southwest or Great E
uniformly thin as indi
summary statistics fo:

Wall x S
Thickness

(cm) 0.52 O.0

From their hardness,

_zzX quartz, mica (which is most evident on sherd
0 1 2 cm. 4 surfaces), and possibly feldspar.

In nearly all cases, the exterior color (2.5YR
5/2) sharply contrasts with the core and in-
terior color (2.5YR 4/0). It would appear that
this is the result ofa deliberate finishing tech-
nique, either puddling to bring finer particles
to the surface or, less probably, application
ofa fine clay slip. Both interiors and exteriors
are smooth and appear to have been lightly
burnished when partially dry with a stone or
ground sherd. Both of the rims are recurved

/KL -2 although this is more pronounced in one
d e f specimen (0-2212) than the other (0-2208)

(fig. 9.8a, b).
Surface decoration, exclusively horizontal

thumbnail punctations, is present on nearly
a third (32%) of the body sherds (fig. 9.8c-i).
These punctations were evidently arrayed in
a series ofparallel diagonal lines running from
somewhere in the vicinity of the neck down
to the left. The point oftermination for these

rim sherds and decorated is uncertain. It is unclear whether the indi-
Middens. a, b. rim sherds; vidual punctations opened toward the top or
ds. a. 0-2212; b. 0-2208; bottom ofthe vessel, but it seems more prob-
114; e.0-21921; f 0-2192; able that it was toward the bottom, which
0-2224. would be the more natural method if it is

assumed that the piece was decorated while
pecimens; 19 undeco- standing upright, that is, rim up. In compar-
rated rim, 8 decorated ison to Owens Valley Brown Ware, gray ware
;herds of an as yet un- decoration is more frequent and consists ex-
were found. The term clusively of thumbnail punctations that are
only to the distinctive horizontal rather than vertical and appear on
and is not meant to the vessel body rather than the rim.

ied gray wares from the Although the number of gray ware sherds
3asin. These pieces are is relatively substantial, constituting about 5
icated by the following percent of the Crater Middens collection,
r wall thickness. those from Midden II are so similar in color,

thickness, and design that it is improbable
Max. Min. n they represent more than one vessel. How-

ever, that four specimens were also found at
)4 0.6 0.5 27 Midden IV (tables 9.5, 9.6) suggests that at

least two different gray ware vessels were
it would appear that present at the site.

these sherds were fired at temperatures higher
than Owens Valley Brown Ware vessels. The
presence of fire clouds indicates that this was
done in an uncontrolled atmosphere. The
method ofconstruction cannot be confidently
ascertained from this small sample but the
absence of obvious anvil marks suggests
shaping by coiling and scraping. Aplastic in-
conclusions are sparse and fine, consisting of

This gray ware does not resemble any ware
traditionally made in southern California nor
does it exhibit the olivine temper that distin-
guishes the gray wares made in the vicinity
of Las Vegas. Comparison with type collec-
tions suggests some similarity to Snake Val-
ley Gray, a Fremont ware made in southern
Utah (R. Madsen, 1977).
REDWARE (1 undecorated body sherd): One
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very small red ware sherd was found. Again,
the term red ware refers to its distinctive col-
or and should not be construed as a typo-
logical designation. The sherd is very thin,
0.3 cm. The color (IOR 5/6) is uniform
throughout the sherd. The clay would appear
to be sedimentary, rather than residual, and
fine aplastic inclusions in the form of quartz
and feldspar are abundant. Both the interior
and exterior surfaces appear to have been pol-
ished or burnished. The method of construc-
tion cannot be ascertained but the concen-
tration of more quartz and feldspar particles
on the exterior than the interior implies that
the latter was manipulated by puddling,
drawing the finer clay constituents to that sur-
face.

This sherd resembles no ware indigenous
to the Great Basin or Southern California and
the most likely possibility is that it is from a
vessel that in whole or part found its way to
the site from the Southwest.
OTHER CERAMIC ARTIFACTS: Modeled

Plates. Four fragments of what appear to be
modeled plates were recovered. From their
shape it would appear that these plates were
made by hand pinching and punching lumps
of residual clay into shallow saucer or dish-
shaped forms. Two are quite crude and ex-
hibit irregular cross sections that taper to thin,
uneven rims. One of these (0-1838) is rough
on both the interior and exterior; the other
(0-3393) shows what may be described as
light parallel brushing on both surfaces al-
though this does not obscure the cavities and
nicks made during construction.
The two remaining specimens (0-3284,

0-3256), which appear to derive from the
same plate, are more carefully finished but
irregularities in cross section are still present.
Both interior and exterior surfaces are smooth
and may have been finished by puddling. The
tapered rim is even.
There is no previous ethnographic or ar-

chaeological mention of artifacts resembling
these pieces. It may be, however, that they
served many of the same uses attributed to
the ceramic discs described below, that is, as
pot or basket rests or as serving dishes or
scoops.
Ceramic Discs. Two ceramic discs, both of

them recycled body sherds from Owens Val-
ley Brown Ware vessels, were found. One

(0-3998) is a basal sherd consisting of the
molded lump and first wall coil-a segment
of which is missing-of what would appear
to be a globular vessel (fig. 9.9b). This spec-
imen is 7.6 cm in diameter, 0.6 cm thick,
and lacks evidence of obvious modification
except for smoothing around the edges,
evidently as the result of use rather than in-
tentional grinding. The other specimen
(0-236 1A/B/C/D) is a thick body sherd that
has been roughly ground into subcircular form
(fig. 9.9a). The base ofthis piece, the original
vessel exterior, is also ground, but this ap-
pears to be the result of use. Both specimens
were recovered from structure deposits.
There is no ethnographic or archaeological

record of similar discs in central eastern Cal-
ifornia. Such objects are relatively more com-
mon in southern California, where they are
regarded as vessel lids (cf. Campbell, 1931:
59-60, pl. 34f, h). As almost none of the rim
sherds recovered at Crater Middens suggests
a vessel with a mouth sufficiently narrow in
diameter to be covered by either of the discs
that were found, this interpretation is un-
likely in the present case. It is more probable
that these sherd discs were used as pot or
basket rests or as serving dishes or scoops.
That both were found in structure deposits
(table 9.5) lends some credence to the notion
that their presence in this context stems from
use in these locations rather than the subse-
quent dumping of unrelated trash.

Pipe Fragments. One well-finished rim
sherd from the bowl of a ceramic clay pipe
and two more crudely fashioned pieces that
may be pipe fragments were found. The bet-
ter-made fragment (0-2360) is 0.3 cm thick
and exhibits a very slight taper toward its rim,
which is flattened (fig. 9.9g). When complete
the bowl would have been closer to 2.4 cm
in outside diameter and 1.8 cm in inside di-
ameter. The exterior is smooth and may have
been finished by puddling; the interior is
rough. The paste is similar to that which char-
acterizes Owens Valley Brown Ware vessels
and contains in moderate quantity relatively
fine-grained particles of quartz, feldspar, and
mica. The two cruder examples-one a bowl
rim, the other a body sherd-are rough on
both the interior and exterior. The rim is
(0-537) 0.4 cm thick at the maximum but
owing to irregularities in construction, it is
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Fig. 9.9. Miscellaneous ceramic artifacts from Crater Middens. a, b. ceramic discs; c-f. worked sherds;
g, h. ceramic pipe fragments; i. impressed sherd. a. 0-2361A/B/C/D; b. 0-3998; c. 0-2147; d. 0-2113;
e. 0-3131; f. 0-2194; g. 0-2360; h. 0-537; i. 0-4945.

in places as thin as 0.2 cm (fig. 9.9h). This
piece tapers markedly toward the rim, which
is straight but not smooth. The remaining
fragment (0-2546) is very small and excep-
tionally thin, 0.2 cm. There are on the interior
of this piece impressions that indicate it was
molded around a twig or grass stem, which
is the ethnographic manner of forming pipe
bores. It is on this basis that this fragment is
tentatively identified as belonging to a pipe.
Both this specimen and the cruder bowl rim
were fashioned of clay similar to that from
which the more carefully made fragment was
made.

In surface finish the two cruder fragments
are reminiscent of ethnographic Owens Val-
ley Paiute ceramic pipes, which are elongate
cones shaped by hand with a U- or V-shaped
bowl and a long bore formed when a twig or
grass stem around which the pipe is molded
burns away in firing (Steward, 1933: 268, pl.
4a-c, 5c, e). The better-made specimen ap-
pears to be of the same basic shape but its
fine exterior surface finish distinguishes it

from the examples Steward observed being
made in historic times.
Ceramic clay pipes are less frequently en-

countered in eastern California than stone
pipes, which they resemble (cf. Riddell, 195 1:
16). Two specimens, however, are reported
from the Rose Spring site (Lanning, 1963:
246). Hunt (1960: 270) reports a clay pipe
from Death Valley, but unlike the specimens
reported here or those made by the Owens
Valley Paiute, the bore and bowl are drilled
rather than modeled by hand or around a twig
core.

Clay Rolls. Two fired clay rolls may rep-
resent fragments of figurines (cf. Hunt, 1960:
figs. 58, 59, 60, cf. unbaked clay figurines) or
parts ofunused coils intended for vessel con-
struction. The larger (0-3765) is 2.6 cm long
and 0.7 cm in diameter. The smaller (0-4001)
is 0.8 cm long and only 0.4 cm in diameter.
Both are fragmentary and both were found
in Structure 16, which is thought to be a store-
house or workshop. This tends to favor the
interpretation that they are related to the ac-
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tivities occurring in that structure-possibly
the manufacture of ceramic vessels or the
preparation of clay for use in vessel manu-
facture-and not extraneous debris.

Clay Lumps. Two amorphous lumps of re-
sidual clay containing abundant quartz and
feldspar were recovered. One (0-4677) is 2.0
cm in diameter and lacks any distinctive sur-
face markings. The other (0-3392), also 2.0
cm in diameter, exhibits multiple striations
reminiscent of but deeper than those ob-
served on brushed sherds of Owens Valley
Brown Ware. It is believed that both are by-
products ofceramic manufacture and that the
striated specimen is excess material removed
from a brush used in finishing Owens Valley
Brown Ware vessels.
Impressed Sherd. A single Owens Valley

Brown Ware sherd (0-4945), 0.6 cm thick,
exhibits five parallel channels separated by
raised ridges as though it had been impressed
with some textile, presumably a basket, while
still wet (fig. 9.9i). A positive impression tak-
en from this piece, however, suggests no par-
ticular basket form.
Worked Sherds (25 specimens; 23 Owens

Valley Brown Ware, 2 gray ware). A total of
25 vessel sherds exhibiting evidence ofgrind-
ing on one or more edges are thought to rep-
resent scrapers used in the manufacture of
ceramic vessels (cf. Riddell, 1951: 23). There
is, however, no ethographic record of this
practice (e.g., Steward, 1933, 194 1). It is pos-
sible that some of them were used for some
other scraping task-the separation of fiber,
for instance-or are parts of ground discs
similar to the two described above. Most of
the worked edges are straight or slightly con-
vex in plan but a few are round or oval (fig.
9.9c-f). The abrasion is almost invariably
perpendicular to the plane ofthe sherd, which
would indicate the tool was held in an upright
position, at right angles to the material being
worked. The frequent appearance ofmore se-
vere wear on the exterior edge of the sherd
tends to suggest that it was the leading edge
in the scraping motion.
Worked sherds similar to the ones from

Crater Middens are ofrelatively common oc-
currence at archaeological sites in eastern
California although not in the numbers noted
here (Riddell, 1951: 23; Lanning, 1963: 245).

PROJECTILE POINTS

A total of 223 artifacts was identified as
projectile points (tables 9.9, 9.10). Of these,
184 can be placed in well-defined Great Basin
projectile points series. The remaining 39
specimens were too fragmentary to be so
typed.
HUMBOLDT SERIES: Three projectile points,

all three basal fragments of obsidian, were
tentatively placed in the Humboldt series (fig.
9.1 Oa-c). The blades of two appear to have
been crudely reworked by percussion flaking,
perhaps in an attempt to resharpen points
broken in the field. The larger ofthe two (OV-
285) is 1.8 cm wide at the base, 1.8 cm thick,
exhibits a shallow basal concavity, and tapers
from its maximum width somewhere near
the midpoint (now missing) toward the stem.
There is just above the base on one side of
this piece a shallow constriction, which gives
the appearance of a flaring or eared stem; the
other side is straight. The other reworked
specimen (0-2122) is 0.6 cm thick, 1.3 cm
wide at the base, and likewise exhibits a shal-
low basal concavity and tapers from a max-
imum width somewhere in the vicinity of
what would have been its midpoint toward
the base. The third piece (0-484C), provi-
sionally classified within the Humboldt se-
ries, consists ofthe basal concavity, one basal
corner, and part of the blade ofwhat appears
to have been a thin, parallel-sided point with
a relatively deep basal concavity. It bears
some resemblance to the Humboldt Basal-
notched biface type but is thinner (0.3 cm)
and shows no evidence of the use-wear re-
sulting from cutting and sawing that is com-
mon for that type.
ELKO SERIES: As is the case for both Pinyon

House and Two Eagles, the Elko series is not
well represented in the Crater Middens col-
lections. Only eight specimens belonging to
this series were recovered and all ofthese are
quite fragmentary (fig. 9. 1Od-k).
Elko Eared (5 specimens; all obsidian). The

basal portions of five Elko Eared projectile
points were found. Three ofthese retain small
portions of the blade, which in each case has
been reworked to permit reuse as a point or
an altogether different tool form. The other
two pieces are smaller fragments, each con-
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Fig. 9.10. Humboldt and Elko series projectile
points from Crater Middens. a-c. Humboldt se-
ries; d-h. Elko Eared; i-j. Elko Corner-notched; k.
unclassified Elko series fragment. a. OV-285; b.
0-2122; c. 0-484C; d. 0-4985; e. 0-4395; f.
0-3509; g. 0-4415; h. 0-4060; i. 0-2922; j.
0-2998; k. 0-3508.

sisting of the neck and one ear of a point.
Owing to their fragmentary condition, length,
width, and weight could not be measured for
any of the five and thickness could be mea-
sured on only the two largest specimens that
retained portions of the blade; one of these
(0-4395) was 0.8 cm thick, the other (0-4985)
0.7 cm thick.
Elko Corner-notched (2 specimens; 1 ob-

sidian, 1 chert). The more complete (0-2998)
of the two Elko Corner-notched points con-

sists of the base and lower blade of what ap-
pears to have been an essentially triangular
point with straight sides, a straight base, and
relatively shallow corner notches. This piece,
which is made of gray-green chert, exhibits
unifacial edge retouch just above one shoul-
der which may reflect either resharpening or
recycling. The width is 2.4 cm, the thickness
0.5 cm; neither length nor weight could be
determined.
The other Elko Corner-notched point

(0-2922) is represented by an expanding bas-
al section that snapped across the neck. The
notches are relatively deep and the base is
convex. The material is obsidian. Length,
maximum width, thickness, and weight can-
not be estimated from this small fragment,
but the basal width is 2.4 cm, so the complete
piece must have been quite large.

Unclassified Elko Series Fragment. The
blade of a notched obsidian point (0-3508),
broken at the neck, was identified as belong-
ing to the Elko series on the basis of size but,
lacking the stem, could not be more specifi-
cally classified. The orientation and position
of the notches, however, suggest that, it was
either corner-notched or eared. The same at-
tribute (notching) would appear to preclude
the possibility that the point belonged to the
Little Lake series. The blade itself is trian-
gular in outline, with straight sides and a len-
ticular cross section. The maximum width is
1.6 cm, thickness is 0.4 cm, and the neck
width is 0.8 cm.
RoSE SPRING SERIES: The Rose Spring se-

ries is represented by 54 specimens at Crater
Middens. Of these, 48 belong to formal types
with the series and six are either too oddly
shaped or too fragmentary to be classified.
Rose Spring Corner-notched (42 speci-

mens; 38 obsidian, 2 chert, 2 chalcedony).
The Rose Spring Corner-notched points ex-
hibit a marked dichotomy with respect to
pattern of breakage (fig. 9.11). None of the
42 specimens is complete but 22 retain, in
addition to the base, a large portion of the
blade; the other 20 are bases that snapped
across the neck at, or slightly above, the
notches.
Among the fragments with blades there is

a good deal ofvariation in both size and shape;
workmanship is uniformly good. The bases
and blade sides vary from straight to convex;
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TABLE 9.9
Distribution of Projectile Points at Crater Middens

Midden I Midden II Midden III Midden IV Midden V

St. Mid- St. St. St. St. Mid- St. Mid- Mid- Mid- To-
3 Surf. den 7 9 10 12 Surf. den 16 Surf. den Surf. den Surf. den tal

Humboldt series 1 1 3a
Elko series
Eared 1 2 2 5
Corner-notched 2 2
Unclassified 1 1

Rose Spring series
Corner-notched 2 6 17 1 1 15 42
Side-notched 1 1 1 1 1 5
Contracting stem 1 1
Unclassified 1 1 1 3 6

Eastgate series 1 2 2 1 6
Cottonwood series
Triangular 1 2 1 1 3 3 7 7 6 1 5 4 43b
Leaf 1 1 2 4
Bipoint 1 1 2

Desert Side-notched
Sierra 1 2 2 7 1 2 2 3 20
General 1 1 3 2 6 2 2 3 21c
Delta 2 1 1 2 7d
Unclassified 1 1 2 4 2 1 1 4 16

Untypable
Large 1 1 2 3 1 8
Small 1 5 4 2 1 1 1 15
Indeterminate 6 1 2 7 16

aOne surface specimen collected in 1972 lacks spatial provenience with site.
b Two surface specimens collected in 1972 lack spatial provenience within site.
c One surface specimen collected in 1972 lacks spatial provenience with site.
d One surface specimen collected in 1972 lacks spatial provenience within site.

those with straight sides generally have
straight bases, those with convex sides, con-
vex bases. Cross sections are typically lentic-
ular but a few are planoconvex. One piece
exhibits shallow serration.
The basal fragments appear to duplicate

the more complete pieces in both size and
shape, the basal form varying between straight
and convex except for one example with a
moderately concave base.
As mentioned earlier with regard to a Rose

Spring Corner-notched base in the Pinyon
House collection, it is unclear why this type
should be so prone to breakage across the
neck; nearly half of this type-more than a
third ofall Rose Spring points found at Crater
Middens-are fragments of this kind. No
other point type in any of these collections

displays this kind of breakage in similar de-
gree.

It is thinkable that underlying this pattern
is a flaw in the design of some Rose Spring
Corner-notched points. The notion is intu-
itively attractive because, along with the
Eastgate series, the Rose Spring series is be-
lieved to mark the introduction of the bow
and arrow into the Great Basin and, as with
the establishment of any new technology,
some evidence of trial and error mght rea-
sonably be expected. Data presented and dis-
cussed elsewhere (Bettinger, in press) suggest
that the appearance of the bow and arrow in
central eastern California was accompanied
by two distinct changes in point morphology
that are relevant here. There was initially a
reduction in point weight below a threshold
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of 3.0 g and subsequently a reduction in basal
width below a threshold of about 1.0 cm.
Either one of these changes might have been
attended by a flurry ofpoint breakage during
the search for proper balance in critical point
dimensions, but it is the reduction in basal
width that appears to be responsible for most
of the cases of neck breakage observed in the
Crater Middens collection. Out of 34 Rose
Spring Corner-notched points that could be
measured for basal width, 71 percent ofthose
with basal widths of less than 1.0 cm had
broken at or just above the neck; only 30
percent of the points with basal widths equal
to or greater than 1.0 cm had broken in this
manner. The simplest interpretation of these
data is that the high incidence ofneck break-
age in Rose Spring Corner-notched points
reflects early failed attempts to create a nar-
row-based point shape that would fit narrow-
shafted arrows being developed concurrently
to take better advantage of the bow or to
better accommodate the lighter arrow points
used in conjunction with the bow.
An alternative possibility is that the nar-

row bases are an early arrow point design
introduced with bow and arrow but, proving
too susceptible to breakage, were subsequent-
ly replaced with wider bases. This seems un-
likely in view ofevidence from the rest ofthe
Great Basin, where Rose Spring points al-
most invariably exhibit basal widths of less
than or equal to 1.0 cm, indicating that the
narrow-based form was broadly successful
given the correct combination of neck width
and thickness and blade size.
There are other possibilities. For one, it

might be that this breakage pattern has noth-
ing at all to do with point design but rather
with the behavior related to point repair. Per-
haps hunters accustomed to resharpening dart
points while still mounted in the foreshaft or
shaft attempted the same act with the smaller
arrow points, often with the result that the
point snapped at the neck. Later points, for
example those ofthe Cottonwood and Desert
Side-notched series, may have been replaced
without attempts at resharpening or, being
thinner, were more easily retouched without
breaking.

Finally, these snapped bases may only re-
flect greater propensity to carry shafts with
broken points to lowland occupation sites for

repair rather than attempting removal and
replacement in the field. By comparison, one
would not expect to find as many bases ofthe
Elko series, as there is abundant evidence that
these dart points were either repaired or dis-
carded when broken in the field (cf. Bettinger,
1975a). This explanation, however, does not
by itself explain the relative lack of corre-
sponding forms in the Cottonwood and Des-
ert Side-notched series; both must have been
removed at lowland occupation sites, as tem-
porary hunting camps are lacking in Klon-
dike phase settlement systems in central Ow-
ens Valley (Bettinger, 1 977a: table 8). As just
noted, however, perhaps Desert Side-notched
and Cottonwood points were seldom re-
paired at all and simply removed from the
shaft and discarded in the field.
Of all the above explanations, and these by

no means exhaust the possibilities, the first
is the most likely: that these bases represent
a design flaw inherent in early narrow-based
point forms developed in conjunction with
narrow arrow shafts.
A summary of the metric data for Rose

Spring Corner-notched projectile points is
given in table 9.11. Note that these mea-
surements are for the specimens that have
retained some portion of the blade, the basal
fragments being too incomplete to provide
any of the standard measurements.
Rose Spring Side-notched (5 specimens, all

obsidian). Two of these points, both of them
basal fragments retaining a small portion of
the lower blade, are well made and exhibit
deep, narrow notches and convex bases (fig.
9.1 2b, c). The other three are more crude (fig.
9.12a, d, e). One has been unifacially flaked
to produce a relatively thick, narrow point
that is triangular in cross section with straight
sides and a moderately convex base. The re-
maining two points are relatively short and
stubby, perhaps as the result ofresharpening.
Both lack all or part of their bases and are
classified as Rose Spring Side-notched, rather
than Desert Side-notched, because their
blades are thicker and their notches are shal-
lower than those of Desert Side-notched
points. Metric data obtained from this small
and fragmentary sample are summarized in
table 9.1 1.
Rose Spring Contracting Stem (1 speci-

men; obsidian). The only point typed as Rose
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TABLE 9.11
Metrical Data for Certain Projectile Point Types from Crater Middens

Length (cm) Width (cm) Thickness (cm) Weight (g)

Rose Spring
Corner-notched

Side-notched

Eastgate
Expanding Stem

Cottonwood
Triangular

Leaf

Bipoint

Desert Side-notched

-z
S
n
Range

S
n
Range

1.80

2.8

1.61
0.27
12

2.1-1.3
1.10
0.14
2

1.2-1.0

2.3
S
n
Range

S
n
Range

S
n
Range

S
n
Range

S
n
Range

1.98
0.34
12

2.5-1.4
2.13
0.35
4

2.5-1.7
2.4

2.00
0.33

27
2.5-1.3

1.37
0.23

36
1.7-0.9

1.00
0.16
4

1.2-0.8
0.95
0.07
2

1.0-0.9

1.21
0.15

38
1.6-0.9

0.41
0.08
17

0.6-0.3
0.40
0.10
3

0.5-0.3

0.32
0.04
5

0.4-0.3

0.32
0.09

43
0.6-0.2

0.28
0.10
4

0.4-0.2
0.30
0.10
2

0.4-0.2

0.28
0.06

49
0.4-0.2

0.81
0.49
10
1.9-0.2
0.68
0.29
4

1.0-0.3
0.4

0.99
0.14

22
1.3-0.8

Spring Contracting Stem (0-2591) is broken
acutely across the blade and lacks the distal
end and one shoulder (fig. 9.12f). The piece
is well made with straight sides, a barbed
shoulder, and a short, wide stem with straight
sides and a convex base. The only measure-
ment that could be obtained from this frag-
ment is thickness, which is 0.4 cm.

Unclassified Rose Spring Series Fragments
(6 specimens; all obsidian). These fragments
could not be identified as representing any
specific Rose Spring type but on the basis of
size and shape were placed within this series
(fig. 9.12g-1). Four are blade fragments that
snapped at the neck; three of them are com-
plete from that point to the distal end. A fifth

fragment lacks most of its base and the distal
end. The remaining specimen (0-1924) is
largely intact, lacking only a small part ofthe
distal end, but does not fit readily in any of
the recognized Rose Spring types, though it
might be provisionally classified as either
Rose Spring Corner-notched or Rose Spring
Contracting Stem. This piece is relatively
thick and narrow, with convex sides, sloping
shoulders, and slightly expanding, straight-
based stem that is about as long as it is wide.
The maximum width is 1.4 cm, thickness is
0.6 cm, and basal width is 0.8 cm. The lack
ofproportion between the relatively thick and
heavy blade and diminutive stem ofthis piece
is particularly noteworthy given the sugges-
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points from Crater Midd
notched; f. Rose Spring
classified Rose Spring s(
gate Expanding Stem.
0-671/2; d. 0-409; e. 0-
h. 0-427; i. 0-4138;j.C
m. 0-3321; n. 0-614;
0-4006; r. 0-776.

tion earlier that the c

noted in Rose Spring
might be the result
incorrectly matched
size.

EASTGATE SERIES: Eastgate Expanding
Stem (6 examples; all obsidian). There is a
broad range ofvariability among these points
in terms of the execution of details, but all
of them can be described as broad and thin

c d e (table 9.11) with deep, narrow notches (fig.
9.12m-r). Workmanship is uniformly good.
None ofthese points is complete but one lacks
for only one barb. Cross sections are lentic-
ular with the exception of one point that is
planoconvex as the result of having been ex-
tensively flaked on only one side, leaving the
opposing face of the large flake from which

>fi4 it was made unmodified except for a series
of steep marginal resharpening flakes. The
barbs on four specimens are square, on one

h specimen pointed, and of uncertain config-
uration on one specimen from which both
are missing. Bases vary from straight to mod-

1Z - erately convex.
O 1 2 cm. 4 COTTONWOOD SERIES: Along with those of

the Desert Side-notched series, Cottonwood
series projectile points dominate the collec-

,( 1>*¢\tionof typable points recovered at Crater
d , I;~jMiddens. A total of 49 specimens was class-

sified as belonging to this series (fig. 9.13).
n f) The bulk ofthese are Cottonwood Triangular

but Cottonwood Leaf is also present and two
specimens were provisionally typed as Cot-
tonwood Bipoint.
Cottonwood Triangular (43 specimens; 36

obsidian, 6 chert, 1 chalcedony). As is typical
for this type, the Cottonwood Triangular
points occur in a wide range of sizes and
shapes but they all can be described as small,
light, and essentially triangular in outline (fig.

r 9.1 3a-qq; table 9.1 1). Workmanship is gen-
erally good. Many have been worked exten-

ing and Eastgate projectile sively on only one face leaving the obverse-
lens. ae.RoseSpring Side- generally the ventral face of the flake from
Contracting Stem; g-l. un-
eries fragments; m-r. East- which it was made-unmodified except for
a. 0-3026; b. 0-1958; c. marginal retouch. Such pieces, which are typ-
-790; f. 0-2591; g. 0-1924; ically planoconvex in cross section, are, how-
)-3258; k. 0-615; 1. 0-651; ever, far outnumbered by those that have been
o. 0-4003; p. 0-2835; q. flaked on both sides and are lenticular in cross

section. Blade sides and point bases vary from
moderately convex to moderately concave.
One specimen (0-2266) is serrated.

xcessive neck breakage Cottonwood Leaf (4 specimens; all obsid-
Corner-notched points ian). Four essentially complete Cottonwood
of a point design that Leaf projectile points were recovered at Cra-
stem width and blade ter Middens (fig. 9.1 3rr-uu). All four are rel-

atively narrow and thick, but one is rather
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more squat in outline than the other three.
Three are lenticular in cross section and one
is planoconvex, its flat face exhibiting only
marginal edge retouch on an otherwise un-
modified flake surface. Measurements for
these specimens are summarized in table 9.1 1.
Cottonwood Bipoint (2 specimens; 1 obsid-

ian, 1 chert). Two points were identified as
Cottonwood Bipoint (Lanning, 1963: 253)-
a variant subtype of the Cottonwood Leaf
type-though it is by no means clear that this
identification or even their classifications as
projectile points, is correct (fig. 9.1 3vv, ww).
Both are quite narrow with respect to their
lengths, lenticular in plan, and planoconvex
in cross section, the flat face of each exhib-
iting only marginal edge retouch, which left
the balance of the original flake face intact
(table 9.1 1). The opposing convex face ofone
(0-3134) is extensively flaked but that of the
other (0-668) is merely the faceted dorsal
face of the original flake, modified only by
marginal edge retouch. Both pieces exhibit a
slight constriction at one end that evidently
marks the beginning ofthe stem. Neither can
be said to be well made but both are certainly
within the range of workmanship that typi-
cally characterizes Cottonwood series points.
The larger ofthe two (0-3134), which is made
ofchert, lacks part ofthe distal end; the small-
er (0-668), made of obsidian, is complete.
Each of these artifacts is aberrant in com-

parison to the balance of the points classified
here as belonging to the Cottonwood series.
The larger specimen bears some resemblance
to certain drill forms, the smaller one to
somewhat larger artifacts that have in north-
eastern California been interpreted as chipped
pendants (cf. O'Connell,1975: fig. 6d).
DESERT SIDE-NOTCHED: The Desert Side-

notched type, along with the Cottonwood se-
ries, dominates the assemblage of projectile
points recovered from Crater Middens and
is represented by 64 specimens (fig. 9.14), of
which 48 can be placed in the subtypes de-
fined by Baumhoff and Byrne (1959).

Sierra (20 specimens; 12 obsidian, 6 chert,
2 chalcedony). All of these pieces exhibit the
neatly executed basal notch that defines this
subtype (fig. 9.14a-t). Workmanship is uni-
formly good and in general great care was
given to the execution ofminor details. Both

lenticular and planoconvex cross sections are
present, the former outnumbering the latter.
The blade sides are straight. Four specimens
appear to have been resharpened. There are
six basal fragments that snapped across the
neck. Two of these, however, clearly broke
during manufacture as each exhibits only one
side-notch, the breakage evidently occurring
during the execution ofthe second side-notch.
From this it can be tentatively concluded that
in Desert Side-notched points (at least those
of the Sierra subtype), the side-notches were
finished last, which makes sense given that
the severe notching on these points creates
an obvious point of weakness.

It is notable that 40 percent ofthese points
are made of material other than obsidian; no
other point subtype, type, or series for which
there is a sample of reasonable size in any of
the collections considered here displays sim-
ilarly high frequencies of these materials.

General (21 specimens; 19 obsidian, 1 chert,
1 chalcedony). There is a broad range ofvari-
ation in workmanship among these points,
but in general they are well made (fig. 9.1 4u-
oo). Blade sides are typically straight and cross
sections lenticular to planoconvex, the flat
side of the latter corresponding to the mini-
mally retouched face of the flake from which
the piece was made. Bases vary from mod-
erately to deeply concave (12 examples) to
straight (9 examples). Two specimens appear
to have been resharpened and there are six
basal fragments that snapped across the neck,
apparently during use rather than in manu-
facture. One piece (0-3719) exhibits shallow
serration.
Delta (7 specimens; 6 obsidian, 1 chert).

The seven points representing this subtype at
Crater Middens are somewhat thicker than
is normal for the Desert Side-notched series
and, perhaps as the result of this, their notch-
es are wider and shallower than those on most
Desert Side-notched pieces (fig. 9.14pp-vv).
Blade sides are straight and cross sections are
predominantly lenticular but one exhibits a
planoconvex cross section and, along with
two that are lenticular in section, retains in
the center of the blade a large unmodified
area that is the unworked face of the original
flake from which it was fashioned. One spec-
imen (0-3657) is serrated, one (0-2389) ap-

NO. 67



b c d e f g

,bA A $

h

LW,

t,

k I m n 0 p q s

0 1 2cm.4

t.x

u

9'
\".7

,IX')
v w x y

%

ee ff gg hh

00 pp qq

z aa bb cc dd

4 1: 7~~~~~~~~~~~~~~"1
ii jj kk I mm nI

rr ss tt u u vv

Fig. 9.14. Classifiable Desert Side-notched projectile points from Crater Middens. a-t. Sierra subtype;
u-ff. General subtype with concave base; gg-oo. General subtype with straight base; pp-vv. Delta subtype.
a. 0-4592; b. 0-4376; c. 0-4004; d. 0-484/B; e. 0-1829; f 0-484/A; g. 0-4569; h. 0-3960; i. 0-3848;
j. 0-4858; k. 0-3961; 1. 0-794; m. 0-2423; n. 0-3907; o. 0-4679; p. 0-2400; q. 0-3771; r. 0-3962; s.
0-488 1; t. 0-4859; u. 0-3099; v. 0-3770; w. 0-2119; x. 0-2062; y. 0-2118; z. 0-4079; aa. 0-804; bb.
0-3656; cc. 0-3535; dd. 0-2319; ee. 0-4857; ff. 0-2727/A; gg. OV-291; hh. 0-459; ii. 0-702; jj. 0-4678;
kk. 0-3719; 11. 0-4791; mm. 0-3871; nn. 0-3963; oo. 0-3732; pp. OV-284; qq. 0-793; rr. 0-2364; ss.
0-2363; tt. 0-2389; uu. 0-3657; vv. 0-2151.

a i

\

II,

11 11
-n

t

I

I I11

..---'A.l

A

1-

II

I

I

I

; 11.111,
i.,il-3



ANTHROPOLOGICAL PAPERS AMERICAN MUSEUM OF NATURAL HISTORY

b c d

I

A~~~~~~~~~~~~~~~A

g h

m

,.,F--' ..
I

n 0

0 1 2 cm. 4

Fig. 9.15. Unclassified Desert Side-notched
projectile point fragments from Crater Middens.
a. 0-687/2; b. 0-485; c. 0-1925; d. 0-2469; e.
0-3400; f. 0-3536; g. 0-777; h. 0-4911; i. 0-3733;
j. 0-2727/B; k. 0-4648; 1. 0-2674; m. 0-4005; n.
0-714; o. 0-4856; p. 0-1898.

pears to have been resharpened, and one
(0-2151) is a basal fragment that snapped
across the neck, possibly during use.

Unclassified Desert Side-notched Frag-
ments (16 specimens; 14 obsidian, 1 chert, 1
chalcedony). A total of 16 point fragments
were identified as belonging to the Desert
Side-notched type on the basis of notching
size and location but were too incomplete to
be confidently placed in any of its recognized

subtypes (fig. 9.15). Where present, the blades
are straight-sided and convex in cross sec-
tion. Two examples are serrated-an ear
(0-4005) and a blade (0-3400). Three spec-
imens appear to have been broken during
manufacture. Two of these (0-777, 0-687/
2) exhibit only one side-notch; the third ex-
hibits one side-notch and the basal notch. In
combination with the two Sierra subtype
specimens broken during manufacture (see
above), these pieces would suggest that Des-
ert Side-notched points were first notched on
one side, then notched, thinned, or hollowed
on the base, and finally notched on the re-
maining side.

Metric data for all Desert Side-notched
points, undistinguished as to subtype, are fur-
nished in table 9.1 1.
UNTYPABLE PROJECTILE POINT FRAG-

MENTS: Thirty-nine fragmentary artifacts with
notches were identified as projectile points
but could not be confidently placed in any
particular type or series. Of these, 8 are large
enough to suggest dart points, 15 are small
enough to suggest arrow points, and the re-
maining 16 could not be assigned to either
size category. A total of 36 are obsidian and
the remaining 3 are chert.

DIsCUSsIoN: The composition ofthe Crater
Middens projectile point collection is sum-
marized in table 9.12 according to the ar-
chaeological phases identified by Bettinger
(1975a). Collections made at the site in 1972
are given separately. The composition of the
combined collections ofprojectile points from
other Desert Scrub occupation sites located
in 1972-including Two Eagles, but not Cra-
ter Middens, the collections from Pinyon
House and Two Eagles, and the combined
collections from the pinyon camps located
during the 1972 surface survey are also pro-
vided for comparison. Humboldt series points
and Cottonwood Bipoints from Crater Mid-
dens are excluded as uncertain regarding
either dating or typological identity.

It is remarkable that these figures should
be so closely in accord, given the differences
in settlement categories and collection meth-
ods represented. The discrepancy between the
1972 collection and the total collection now
in hand for Crater Middens is clearly the re-
sult of sampling error. The same appears to
be true of the differences between the com-
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TABLE 9.12
Phase Composition of Projectile Point Assemblages from Crater Middens, Pinyon House,

Two Eagles, and Other 1972 Survey Occupation Sites and Pinyon Camps

Clyde Cowhorn Baker Klondike
Phase Phase Phase Phase Total

Crater Middens
1972 4 (100%) 4
Total 8 (4%) 60 (34%) 111 (62%) 179

Two Eagles 2 (5%) 16 (37%) 25 (58%) 43
Pinyon House 1 (2%) 4 (6%) 19 (30%) 40 (63%) 64
1972 Survey
Other Desert Scrub
occupation sitesa 1 (6%) 4 (22%) 13 (72%) 18

Pinyon campsa 1 (2%) 17 (35%) 30 (63%) 48

a Bettinger, 1975a.

bined projectile point samples from the other
Desert Scrub occupation sites located in 1972
and the complete Crater Middens collection.
Aside from this, there are virtually no differ-
ences at all that require attention excepting,
perhaps, the slight emphasis toward earlier
occupation at Two Eagles. Even this tenden-
cy, however, is neither particularly pro-
nounced nor statistically significant (cf. Kol-
mogorov-Smirnov 2-sample test: Siegel,
1956: 127-136) and might easily be over-
looked were it not consistent with the some-
what earlier dating of this site suggested by
obsidian hydration rim measurements.

OTHER CHIPPED STONE ARTIFACTS

BIFACES: The category of bifaces is well
represented at Crater Middens (tables 9.13,
9.14).
Simple Bifaces (536 specimens; 457 obsid-

ian, 50 chert, 29 chalcedony). Simple bifaces
are extremely abundant in the Crater Mid-
dens collection. Most of the specimens are
small fragments (table 9.15) which, as noted
previously in the discussion of the bifaces
from Pinyon House and Two Eagles, most
likely represent stoneworking debris rather
than the cutting, sawing, and scraping tasks
for which bifaces are thought to have been
used. There are several examples in which
burin spalls, evidently detached using the bi-
polar technique in conjunction with an anvil,
were removed to prepare a tool edge for fur-
ther flaking.
Only 10 bifaces were complete or nearly

complete. Of the remainder, 212 are tip sec-
tions, 78 are midsections, 69 are butt sec-
tions, and 167 could not be reliably identified
as representing any particular tool segment.
It is probably worth noting that at least some
of the tip sections, midsections, and uniden-
tifiable fragments may derive from projectile
points rather than bifaces.
For the most part, the biface shapes rep-

resented at Crater Middens duplicate those
found at Pinyon House and Two Eagles. The
majority range between ovate and triangular
in plan, with straight to convex sides and
bases, but the sides of a few are moderately
concave. Cross sections are most commonly
lenticular but planoconvex specimens are well
represented. Evidence of resharpening, both
unifacial and bifacial, is frequently encoun-
tered and is often advanced to the point that
the tool edge is blunt to the point of being
rounded. Wear patterns include edge crush-
ing, abrasion, nicking, and step-fracturing.
Within this collection, certain specimens

merit more detailed description. Among these
are four large complete or nearly complete
bifaces made ofa distinctive gray-green chert
which accounts for the vast majority of non-
obsidian chipped stone tools and debitage at
Crater Middens (fig. 9.16). The source of this
chert is Eureka Valley, approximately 50 km
to the east. The two largest of these four bi-
faces, both ofthem found in Structure 16, are
quite broad and thin and fashioned princi-
pally by the removal ofbroad thinning flakes
and very little pressure retouch. The larger
of the two (0-3850), which is complete and
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TABLE 9.15
Metrical Data for Bifaces, Roughouts, and Point Blanks from Crater Middens

Length (cm) Width (cm) Thickness (cm) Weight (g)

Bifaces
Simple x 3.90 2.34 0.57

S 2.00 0.86 0.20
n 8 37 55
Range 7.9-1.9 4.8-0.9 1.1-0.3

Humboldt Basal-notched x 3.80 1.73 0.57
S 2.83 0.51 0.12
n 2 3 3
Range 5.8-1.8 2.3-1.6 0.7-0.5

Flake knives x 3.54 1.88 0.44
S 0.51 0.76 0.18
n 5 5 12
Range 4.1-2.8 2.9-1.0 0.8-0.2

Roughouts x 2.75 2.02 0.81
S 0.75 0.47 0.27
n 124 158 183
Range 5.7-1.4 3.6-0.8 2.0-0.4

Point blanks x 2.26 1.77 0.34 1.33
S 0.49 0.33 0.06 0.50
n 7 9 17 7
Range 2.9-1.6 2.5-1.4 0.4-0.2 2.09-0.92

still retains a segment of the flat platform of
the flake blank out ofwhich it was fashioned,
is ovate in outline and measures 7.9 cm long,
4.8 cm wide, and 0.7 cm thick (fig. 9.16a).
The smaller example (0-4010), which is bro-
ken at the base, is also essentially ovate but
somewhat more narrow and pointed at the
distal end than the first and measures 7.4 cm
long, 4.4 cm wide, and 0.8 cm thick (fig.
9.1 6b). The absence of fine pressure retouch
gives these pieces the appearance of blanks,
but nicking and abrasion along the edges of
both make it clear that they are finished tools
that had been well used.
The two other essentially complete chert

bifaces differ from the two described above
both in terms of size and in degree of finish.
One (0-3856), also found in Structure 16, is
rather narrow with respect to its length, quite
irregular in outline and cross section, and in
its present condition measures 6.2 cm long,
3.3 cm wide, and 1.0 cm thick (fig. 9.16c).
The distal end of this piece is missing and
the base and both sides have been steeply
retouched in the course of resharpening or

reshaping the tool. It is this steep retouch,

predominantly by percussion, that accounts
for its irregular outline and cross section. Both
lateral edges exhibit substantial use-wear in
the form of crushing, nicking, and abrasion.
The remaining chert biface (0-35 10), which

is complete, is in outline asymmetrically dia-
mond-shaped, with a long, tapering, straight-
sided blade and a more steeply converging
stem. It is 5.8 cm long, 2.8 cm wide, and 0.6
cm thick (fig. 9.1 6d). Both sides of this piece
exhibit fine pressure retouch which, on one
face, is in the form of diagonal parallel flak-
ing. A slight constriction of the blade just
above the contracting stem clearly indicates
that this biface had been either resharpened
or reshaped. There is delicate nicking along
both lateral edges as the result of use.

Despite the marked differences in shape
and degree offinish among these four bifaces,
it is likely that they all represent precisely the
same tool form but at different stages within
their use cycles. The two largest clearly rep-
resent the initial form-relatively little used
and not yet resharpened. The finely finished
biface, smaller than the first two, has clearly
been resharpened at least once, and possibly
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TABLE 9.16
Metrical Data for Flake Drills from Crater Middens

Length Width Thickness Bit length Bit width Bit thickness
(cm) (cm) (cm) (cm) (cm) (cm)

xc 2.30 1.59 0.41 0.90 0.78 0.29
S 0.39 0.35 0.11 0.41 0.40 0.10
n 10 14 17 15 18 19
Range 2.8-1.7 2.2-1.1 0.6-0.2 1.6-0.2 2.2-0.4 0.5-0.1

many times, and might easily derive from a
thin, percussion-flaked biface similar to the
two in the Crater Middens collection. The
irregular specimen is obviously in an ad-
vanced state ofwear and, as is clear from the
steeply retouched edges, has been resharp-
ened numerous times. It is not unreasonable
to suggest that it originally resembled the oth-
er specimens in shape -though its thickness
indicates it was clearly larger-but through
repeated use and resharpening gradually grew
more narrow (and therefore thicker with re-
spect to width) and more steep-edged until
in its present state it could no longer be re-
sharpened without drastic reshaping. That this
piece was recovered in the same context as
the two relatively fresh percussion-flaked bi-
faces, i.e., in Structure 16, suggests that such
reshaping was intended and that this artifact
was not discarded as unusable trash.
There is a fifth gray-green chert biface, also

recovered in Structure 16, that may represent
yet another, further advanced, stage of use
and rejuvenation of this same basic biface
form. This diminutive biface (0-3735) mea-
sures 3.6 cm long, 1.6 cm wide, and 0.5 cm
thick (fig. 9.16e). Shaping is almost entirely
by pressure although there is one large rem-
nant percussion flake scar. Edge polish and
nicking indicate use ofthis artifact in sawing,
scraping, and cutting rather than as a projec-
tile point, which it resembles in size and shape.
It may be that this piece is essentially in its
original condition, being made from a small
blank or flake. Given the exhaustive use and
reduction sequence postulated for the large
chert bifaces described above, however, the
interpretation favored here is that it repre-
sents the extension of that pattern to its log-
ical conclusion, either by the drastic rework-
ing of a large, thick misshapen specimen or
the gradual reduction by delicate pressure

work of a specimen that had merely become
dull. It is unlikely that this piece would have
yielded to additional resharpening by the de-
tachment ofthinning flakes but the edge could
have been rejuvenated by steep edge retouch,
which would have extended its lifespan
somewhat.

It is clear from these five bifaces that the
distinctive Eureka green chert of which they
were made was highly valued as a source of
tools and that implements fashioned from it
were carefully reworked to extend their util-
ity, not casually discarded and replaced with
another of similar kind. This is in keeping
with the difficulty and effort that would have
been needed to obtain this material, either
directly or by trade. At the same time, the
obvious skill with which it was worked sug-
gests that this material must have been pro-
cured on a sufficiently regular basis that local
craftsmen were familiar with its particular
fracture quality and resistance to shattering.
It is relevant in this regard that the frequency
ofthis green chert appears to increase in deb-
itage samples from late prehistoric contexts,
which is consistent with the late prehistoric
dating suggested for the three large bifaces
and the diminutive biface found in Structure
16. The subsequent discussion of debitage
from Crater Middens and concluding chapter
dealing with this site review the implications
of the apparent late prehistoric rise in this
imported chert biface industry in relation to
trade, settlement patterns, and sociopolitical
organization.

In comparison to those made ofgreen chert,
including fragmentary specimens not de-
scribed above, bifaces made of obsidian and
chalcedony are less consistent in form and
more eclectic with respect to reuse and re-
sharpening. Among the obsidian bifaces there
are no counterparts for the broad, thin, per-
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cussion-flaked green chert bifaces, perhaps
because obsidian is too brittle to sustain the
thin working edges that characterize these
implements. A few chalcedony biface frag-
ments, on the other hand, are reminiscent of
this form in breadth, thickness, and pattern
of flaking. With regard to recycling, although
many obsidian and chalcedony bifaces have
clearly been used, resharpened, and reshaped
to the point of exhaustion, many other ap-
parently salvageable specimens seem to have
been discarded prematurely. In the case of
the obsidian bifaces, this may have been a
matter of momentary supply. This material
was certaintly obtained in large quantities on
a regular basis and it is reasonable to assume
that when the supply on hand was relatively
large, craftsmen would be more likely to fash-
ion a new implement than attempt to reshape
an older one, the lifespan of which would be
relatively limited. As supplies dwindled,
however, more effort would presumably be
expended in recycling older, misshapen tools.
The discard of still-useful chalcedony bi-

face fragments cannot be similarly explained
as a function ofthe supply, which could never
have been large judging from the low fre-
quency (5%) of chalcedony in this category.
It may be that chalcedony was so seldom
available to the inhabitants of Crater Mid-
dens and they were so unfamiliar with its
properties of fracture that they were unable
to rework it efficiently. Alternatively, it may
be that the material did not lend itselfto being
reworked, or that-being more brittle than
chert-the combination of its intractability,
the lack of familiarity with it on the part of
craftsmen, and its less durable working edge,
did not make it regularly worthwhile to re-
work chalcedony bifaces. In contrast to both
obsidian and chalcedony, green chert yielded
a very durable edge and though consistently
in low supply was procured with sufficient
frequency that craftsmen were able to rework
it efficiently or, lacking this, found it naturally
tractable, with the result that bifaces made
of it were consistently reworked and recycled
to the point of exhaustion.
That obsidian bifaces may on occasion have

been worked to this degree is suggested by a
very small, carefully worked biface (0-1819)
that is only 1.9 cm long, 0.9 cm wide, and

0.3 cm thick. The convex sides, straight base,
and lenticular cross section ofthis leaf-shaped
piece give it the appearance ofa Cottonwood
series projectile point but it is somewhat
thicker than they and there is abrasion and
nicking along its edges as the result of use.
The occurrence of this piece in Structure 3,
which is isolated from the locations of most
intensive activity at Crater Middens and may
be a seclusion hut used during childbirth (see
chap. 4), suggests the possibility that this
miniature biface may not represent the ex-
haustive use and recycling of obsidian bi-
faces, however, but some special ritual or ac-
tivity that took place in this isolated structure.
Humboldt Basal-notched Bifaces (3 speci-

mens; all obsidian). Three bifacially flaked
lanceolate obsidian bifaces, all exhibiting edge
abrasion and nicking as the result of use and
facial abrasion as the result of use and han-
dling, were provisionally classified as exam-
ples of the Humboldt Basal-notched type.
None ofthese, however, fits the accepted def-
inition of the type exactly (table 9.15). The
largest of the three (0-2322), which is com-
plete, is essentially triangular in outline, with
straight sides and a base that is more mod-
erately convex than is usual for the Humboldt
Basal-notched type (but see Bettinger, 1978:
fig. le, f). It is 5.8 cm long, 2.3 cm wide, and
0.7 cm thick. Use-wear along both lateral
edges of this piece is advanced and the rel-
atively steep edge angles indicate it has been
resharpened. Except for its somewhat more
deeply concave base, this biface is almost a
perfect duplicate of the "skinning knife" of
the historic Owens Valley Paiute illustrated
in Steward (1933: fig. 3i).
A second biface (0-3401), substantially

smaller than the first but also exhibiting ad-
vanced use-wear, closely resembles the Hum-
boldt Basal-notched biface type in shape
(being roughly triangular in outline with a
deeply concave base) but not size (being
smaller than nearly all specimens ofthis type).
Lacking a fraction of the distal end, it is 2.6
cm long, 1.6 cm wide, and 0.5 cm thick. Like
the first specimen, this piece has been re-
sharpened. As the basal portions of Hum-
boldt Basal-notched bifaces are virtually
identical in shape to those of Little Lake se-
ries projectile points, there is the possibility
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that this biface was reworked from a point
belonging to this series.
The third specimen (0-2196) is still smaller

but has obviously been reworked and in its
original state may have been comparable in
size to the other small specimen to which it
is identical in thickness. In shape, this biface
fits comfortably within the Humboldt Basal-
notched biface type; the outline is triangular,
the base deeply concave. It measures 1.8 cm
long, approximately 1.3 cm wide, and 0.5 cm
thick. There is nicking and crushing along
both lateral edges that is apparently the result
ofuse, but because these edges are very short,
the pattern of wear is difficult to discern and
there is the possibility that this damage is the
result of an abortive attempt to reshape a
projectile point. The facial abrasion observed
on this piece, however, though less pro-
nounced than that on the other two, would
suggest that it had been handled and used
more extensively than is usual unless it had
been reworked from a biface fragment or a
projectile point that had been trampled un-
derfoot before being retrieved for recycling.
Given their lack ofconformance to the ac-

cepted definition of the Humboldt Basal-
notched biface type, these three pieces are not
regarded as reliable time-markers, but all three
are identified as bifacial knives on the basis
of use-wear.
Flake Knives (14 specimens: 7 obsidian, 7

chert). Flake knives of obsidian are propor-
tionally more common at Crater Middens
than at either Pinyon House or Two Eagles.
Nevertheless, chert accounts for half of the
specimens recovered, which is substantially
greater than would be expected given the fre-
quency with which this material is repre-
sented in samples ofdebitage and most other
chipped stone tool categories. There is a
marked lack of consistent form among these
tools but most appear to be large flakes too
oddly shaped to be worked into such more
formal tools as projectile points or simple
bifaces. Thus, at Crater Middens, as at Pin-
yon House and Two Eagles, flake knives
probably reflect an attempt on the part of
aboriginal craftsmen to extract some use from
material that would have otherwise gone to
waste. As this artifact type is not frequently
encountered at any of the sites considered in

this volume, however, it is presumed that its
more formal equivalents, specifically simple
bifaces, were more efficient either in respect
to working characteristics or susceptibility to
resharpening.
The largest complete example from Crater

Middens (0-432) is 4.1 cm long, 2.9 cm wide,
and 0.9 cm thick; the smallest (0-3773) is
2.8 cm long, 1.0 cm wide, and 0.5 cm thick,
but several fragmentary pieces, one only 0.2
cm thick, appear to derive from much smaller
tools (table 9.15).
Use-wear is not pronounced and in most

instances consists of abrasion, nicking, and
crushing that is not readily visible without
magnification although its presence can often
be detected by touch, the worn edge being
smoother and more regular in contour than
one that is unmodified.
ROUGHOUTS (337 specimens; 314 obsidi-

an, 21 chert, 1 chalcedony, 1 quartzite): A
large fraction of the roughouts from Crater
Middens (tables 9.13, 9.14) are imperfect in
the sense that they are too misshapen to be
easily worked and appear to be rejects rather
than blanks set aside to be finished in the
future. Nevertheless, the bulk seems suitable
for some attempt at shaping and eventual
use-though perhaps not as points or knives
as was presumably intended originally. The
impression, therefore, is one of nonintensive
raw material use, most likely because a source
ofworkable stone-the Fish Springs obsidian
quarry-lies less than 5 km to the south. In
addition, as a large and intensively occupied
permanent village, Crater Middens was
doubtless routinely restocked with raw ma-
terials, which is in contrast to less regularly
used camps where the only source of supply
was the personal gear brought there on each
excursion.
Examples made of chert, chalcedony, and

quartzite are proportionally less common in
this category (7%) than in those of projectile
points (13%), bifaces (15%), and drills (30%),
which suggests that these materials were im-
ported in finished form or as blanks consid-
ered too valuable to be discarded without
persistent attempts to shape them into useful
tools of some kind.

Excepting those that are poorly shaped or
amorphous, for the most part these roughouts

1989 245



246 ANTHROPOLOGICAL PAPERS AMERICAN MUSEUM OF NATURAL HISTORY

vary from oval to subrectangular in outline
and from lenticular to rectangular in cross
section. Those specimens exhibiting emer-
gent tool forms suggest small bifaces and pro-
jectile points.

Bipolar flaking is evident on many speci-
mens and was used to redress ragged trans-
verse fractures and blunted edges-patterns
also commonly observed on bifaces-as well
as to thin the more blocky pieces by blows
struck transversely or longitudinally. Metri-
cal data for the roughouts from Crater Mid-
dens are given in table 9.15.

It is worth mentioning at this juncture that
for all the central Owens Valley collections
considered in this volume the distinctions
between roughouts, unifaces, and cores are
occasionally difficult to apply and that there
are no doubt pieces in all three categories that
have been misattributed. This is due firstly
to the lack of technical formalization within
these categories and secondly to the gener-
alized employment of certain manufacturing
techniques for a wide range ofpurposes. Uni-
facial edge retouch, for instance, was used as
a method ofedge preparation for bifaces and
roughouts, as a method of platform prepa-
ration for cores, and as a method of forming
a working edge for unifaces. Similarly, bi-
polar flaking was used as a method of re-
edging and trimming bifaces and roughouts,
as a method of thinning roughouts, and as a
method of removing flakes from cores. Both
the lack of formality within categories and
the generalized use of particular stonework-
ing techniques -and the problems of archae-
ological taxonomy they engender- would ap-
pear to be attributable primarily to the
peculiar characteristics of Fish Springs ob-
sidian, which typically occurs as small cob-
bles and nodules flawed with weak, ash-filled
fissures subject to frequent breakage. Rou-
tinely working with this material, stonework-
ers in central Owens Valley would have been
able to follow no specific reduction sequence
in the manufacture of stone tools and prob-
ably changed both their procedures and in-
tended tool form according to the character
of each piece and the flaws encountered as it
was worked. This would necessarily result, in
many instances, in rejects rather than useful
tools. Thus, the abundance offlake waste that
litters the surface of sites in central Owens

Valley may be deceptive, reflecting not afflu-
ence alone but also the constant failures that
stemmed from reliance on a raw material that,
though available in virtually limitless quan-
tity, was ofonly marginal value for stone tools.
That the roughouts from Crater Middens were
not more intensively worked, therefore, seems
best explained by the argument that with a
ready supply ofraw material nearby, the high
rate of manufacturing failure produced more
rejects than were needed-in recycled form-
as drills and unifaces, especially since easy
access to a quarry nearby made it more eco-
nomical to begin work on a new piece than
to expend time attempting to turn a difficult
one into a point or knife.
PoINT BLANKs (21 specimens; 14 obsidian,

7 chert): Given the size ofthe lithic collection
from Crater Middens, it is surprising that so
few projectile point blanks were found (tables
9.13, 9.14). Two-thirds of the point blanks
that were found are broken and, with only
one or two exceptions, the rest seem to have
been discarded because of flaws or oddities
of form that would have made them difficult
to shape into finished points.

All ofthese blanks remain substantially un-
modified on one or both faces. Where it can
be inferred, outline varies from triangular to
subovate in plan, the shaping being done by
steep unifacial edge retouch. Several speci-
mens exhibit partial thinning by more in-
vasive pressure retouch extending inward
from the unifacially retouched edges.
A relatively large proportion ofthese point

blanks are chert (33%). These may have been
imported to the site directly. It seems more
likely, however, that this material was so val-
ued that the larger waste flakes resulting from
the manufacture of bifaces were carefully
saved for use as blanks and-as already not-
ed-drills and flake knives, the latter closely
resembling these blanks.
As is also true of the specimens from Pin-

yon House, the Crater Middens point blanks
are in both shape and size most similar to
points of the Cottonwood and Desert Side-
notched series: their thickness, in particular,
virtually precludes the possibility that they
could have been shaped into any other type
or series (table 9.15).
DILLs (43 specimens; 30 obsidian, 12

chert, 1 chalcedony): Of the 43 whole and
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fragmentary drills recovered at Crater Mid-
dens (tables 9.13, 9.14), 19 were made by
retouching flakes, 4 were intentionally shaped
as drills, 4 were reworked from projectile
points or bifaces, and the balance, 16 in all,
are fragmentary bit sections the original con-
figuration of which is unclear.
The flake drills vary somewhat in size and

shape (table 9.16), but most of them exhibit
a broad, thin unworked stem that constricts
abruptly to form the bit, which is often thick-
er than the stem, generally being made on the
thickest portion of the original flake, its bulb
of percussion (fig. 9.17a). Shaping was by
either unifacial or bifacial pressure retouch.
As the flakes from which they were made are
typically thin, most ofthese drills are suitable
only for light work. Accordingly the wear pat-
terns they display -principally edge and face
abrasion -are seldom pronounced. One or
two specimens made on thick flakes, how-
ever, are substantially more stout and exhibit
more advanced wear. It is notable that no
less than 10 of these drills are chert, which
suggests that, along with flake knives and
point blanks, this tool type commonly served
as an alternative outlet for the use of large
flakes resulting from the manufacture ofchert
bifaces.
The four shaped drills apparently made

specifically for this purpose and not reworked
from other artifacts exhibit no common form
and vary substantially in size and degree of
workmanship. One crudely percussion-flaked
obsidian piece (0-4156), the base of which
is evidently missing, displays a thick, unifa-
cially flaked bit that is triangular in outline
and cross section and measures 3.5 cm long,
0.9 cm wide, and 0.7 cm thick. A second
obsidian specimen (0-3167), the largest of
the four, was carefully shaped by bifacial
pressure flaking and is lenticular in cross sec-
tion. The butt of this drill is square, measur-
ing 2.0 cm long, 1.9 cm wide, and 0.5 cm
thick, above which it tapers gently toward the
bit, which is missing. A third drill (0-4913),
bifacially flaked, lenticular in cross section,
and equal in workmanship to the one just
described, is rather narrow throughout its
length and appears to have been originally
bipointed or leaf-shaped in outline, though it
is now broken at one end. There is pro-
nounced wear on the intact end of this spec-

a b
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c d e

Fig. 9.16. Selected green chert bifaces from
Crater Middens. a. 0-3850; b. 0-40 10; c. 0-3856;
d. 0-3510; e. 0-3735.

imen, which is chert; in addition, the frac-
tured end is both abraded and polished, as
though it had been used to gouge or groove
wood. The fractional length is 2.5 cm, the
width is 1.0 cm, and the thickness 0.4 cm.
The fourth shaped drill (0-3448), made of
obsidian, is much smaller than the other three
and exhibits a triangular bit and sharply con-
tracting stem. It is bifacially flaked and len-
ticular in cross section. There is moderate
abrasion on the distal end ofthe bit, the sides
of which are free of wear but appear to have
been resharpened by offset unifacial edge re-
touch, i.e., the retouch on one side extends
onto one face and the retouch on the other
side extends onto its obverse.
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Two of the four drills recycled from other
tool forms are reworked projectile points. One
of these (0-1926) was originally an obsidian
Rose Spring Corner-notched point which, ex-
cept for one barb, is essentially intact and
appears to have been modified only to the
extent that the blade has been steeply worked
by bifacial pressure edge retouch to form a
sharp constriction just above the barbs that
tapers gently toward the tip. The complete
drill measures 2.8 cm long, 0.4 cm thick, and
1.6 cm at its greatest width, which is from
the intact barb to the stub ofthe broken barb.
The bit is 1.7 cm long, 0.9 cm wide, 0.4 cm
thick, and is both crushed and abraded from
use. The other reworked projectile point
(0-2376) originally belonged to the Desert
Side-Notched Delta subtype, and is obsidian.
As in the case of the reworked Rose Spring
point just described, this specimen lacks one
corner; its blade has been reshaped bifacially
by pressure retouch, in this case forming a
constriction just above the notches. The
overall length is 2.1 cm, the fractional width
is 1.1 cm, and the thickness is 0.3 cm. The
bit is 0.9 cm long, 0.4 cm wide, and 0.3 cm
thick. Use-wear on this piece is confined to
crushing, which extends from the tip along
the entire length of the bit.
Two drills are reworked biface midsec-

tions, one end of which has been shaped by
bifacial pressure retouch to form a bit. In
both instances the material is obsidian. The
larger ofthe two (0-2123) is 2.0 cm long, 1.6
cm wide, and 0.4 cm thick; the butt of this
piece may have broken after it was reworked
into a drill, in which case the intact drill would
have been longer and, perhaps, wider. The
bit is 1.1 cm long, 0.9 cm wide, and 0.4 cm
thick, and exhibits crushing at the tip and
along both edges. The other reworked biface
(0-703) is smaller than the first and, in ad-
dition to the shaping ofthe bit, has been uni-
facially retouched to remove both corners of
the opposing broken end, possibly to make
it less painful to grip during extended periods
of use. The complete piece measures 1.3 cm
long, 1.2 cm wide, and 0.3 cm thick, and the
bit measures 0.4 cm long, 0.3 cm wide, and
0.3 cm thick. The tip and lateral edges are
crushed and the entire bit, including both
faces, has become somewhat smooth, evi-

dently as the result of abrasion incurred dur-
ing use.
The remaining 16 examples, all of them

obsidian, are distal or mid-bit sections. Of
these, 11 are relatively narrow and thin and
might derive from any of the drill forms de-
scribed above. The other five are thicker,
heavier, and-where this can be deter-
mined-longer than the bits of any of the
intact drills in the Crater Middens collection.
The largest (0-4464), a fragmentary midsec-
tion, is 0.9 cm thick and 1.4 cm wide; the
smallest (0-2728), also a midsection, is 0.9
cm wide and 0.4 cm thick. The only distal
section is 3.7 cm long, 0.9 cm wide, 0.7 cm
thick, and diamond shaped in cross section.
For the most part, the wear observed on the
larger bit fragments is predominantly in the
form ofcrushing and suggests use with greater
force than use-wear on the smaller speci-
mens, which more commonly exhibit abra-
sion. Thus, as might be logically expected,
the heavier bits appear to have been used in
heavier tasks, possibly wood working, than
the lighter bits, which would have served well
in delicate wood, shell, stone, and hide work.
UNIFACES (179 specimens; 164 obsidian,

14 chert, 1 chalcedony): The lack oftechnical
formalization in the collection of unifaces
from Crater Middens has already been men-
tioned with reference to the lack of clear dis-
tinctions between this category and the cat-
egories of roughouts and cores. Aside from
the unifacially flaked working edges that
identify them by definition, unifaces are most
clearly differentiated from those other two
categories by their relative thinness, appar-
ently because they were often made on
otherwise unmodified flakes (table 9.17). Per-
haps for the same reason, unifaces are gen-
erally shorter and narrower than either
roughouts or cores, although there is a good
deal of overlap between all three categories.
The working edges vary from convex to

concave, the majority being concave. The
edge angles vary from a minimum of 200 to
a maximum of 1000, with a mean very near
600 (table 9.17). Specimens with notched or
coarsely denticulate working edges constitute
17 percent of the collection but the finely
serrated uniface form represented in certain
other collections from central eastern Cali-
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fornia is not among them (cf. Harrington,
1957: fig. 47j).
The most commonly observed patterns of

use-wear are unifacial edge abrasion and
multiple, superimposed step fractures-both
impinging primarily on the flaked dorsal tool
face; this would indicate use with the un-
modified ventral tool face oriented toward
the direction of work.
The above characteristics suggest use of

these unifaces in a wide range of scraping
tasks: the shaping of large and small wooden
objects, the working of hide, and the shred-
ding of fiber and sinew. Given this, it is sur-
prising that chert and chalcedony -which are
tougher than obsidian and therefore better
suited to these purposes-are so poorly rep-
resented in this category. In part, this is prob-
ably due to the scarcity of chert and chalced-
ony and the ready availability of obsidian
roughouts that had been rejected as unsuit-
able for further attempts at reduction into
finished points or knives. Nevertheless, the
preferential use of chert and chalcedony for
points and knives rather than unifaces would
seem to indicate that the tasks to which uni-
faces were put were considered less pressing,
less demanding, or less important than those
accomplished with points and knives; this is
consistent with the lack of technical formal-
ization in this tool category in comparison to
the categories ofprojectile points and bifaces.
An exception is one finely made uniface in
the Crater Middens collection (0-3459), a
fragmentary end scraper made of high-qual-
ity brown chert. It is so formally distinct from
the balance of the specimens that it was al-
most certainly scavenged from another site
(fig. 9.17b). The working edge of this speci-
men is convex in plan and describes a nearly
perfect concentric arc made by careful steep
pressure retouch extending dorsally at an an-
gle of 750 to the ventral surface, which is un-
modified except for a single percussion flake,
evidently an attempt to rejuvenate the work-
ing edge. In central eastern California, com-
parable unifaces are occasionally recovered
in association with points that bear a generic
resemblance to specimens typical of Clovis
assemblages. It is likely that this piece was
recovered from such a site and brought to
Crater Middens. The more careful manufac-

a b c d_ _~M
0 1 2 cm. 4

Fig. 9.17. Miscellaneous chipped stone arti-
facts from Crater Middens. a. flake drill; b. finely
made chert uniface; c, d. denticulate eccentrics. a.
0-1844; b. 0-3459; c. 0-2412; d. 0-4461.

ture and greater technical formalization ev-
ident in the unifaces found in very early ar-
chaeological assemblages in central eastern
California suggest both a function for this
category and a role for that function in adap-
tive technology, quite different from that
which can be inferred for the unifaces at Cra-
ter Middens and other late prehistoric sites.
In particular, the regular and broadly arcuate
bits of these early pieces indicate more finely
controlled modification of broader sur-
faces-the fleshing and scraping of hides or
the planing or shaving ofwood, for example.
Too, the care expended on these tools sug-
gests these tasks were of some importance in
the adaptive systems of which they were a
part.
The metric attributes ofunifaces from Cra-

ter Middens are summarized in table 9.17.
Note again that the unit of measurement for
edge angle is the individual working edge, of
which there may be more than one on a single
tool.
DENTICULATE ECCENTRICS: Two small

flakes that had been unifacially pressure flaked
to form denticulate crescentlike objects,
rounded at one end and pointed at the other,
were found (tables 8.13, 8.14). One (0-2412)
is chert and measures 1.7 cm long, 0.5 cm
wide, and 0.3 cm thick (fig. 9.1 7c). The other
(0-4461) is obsidian and measures 1.7 cm
long, 1.0 cm wide, and 0.2 cm thick (fig.
9.1 7d). The workmanship on both shows
considerable care in that the denticulations
are quite fine. Neither exhibits any obvious
evidence of use, although the chert specimen
is completely polished, perhaps by wind or
water or, more speculatively, by passage
through the crop of a bird. No explanation
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TABLE 9.17
Metrical Data for Unifaces, Choppers, and Cores from Crater Middens

Length (cm) Width (cm) Thickness (cm) Edge angle (0)

Unifaces x 2.63 1.75 0.62 61.82
S 0.64 0.42 0.25 12.87
n 80 102 142 292
Range 4.1-1.3 2.8-0.9 1.9-0.2 100-20

Choppers
Large x 17.38 13.13 8.35

S 4.06 3.78 3.35
n 8 8 8
Range 22.5-11.1 18.7-7.9 11.9-4.5

Small x 8.40 6.07 3.17
S 1.65 2.72 1.02
n 3 3 3
Range 10.3-7.4 8.5-4.0 3.9-2.0

Cores x 2.95 2.09 1.35
S 0.94 0.76 0.58
n 123 123 123
Range 7.3-1.5 6.1-0.7 4.8-0.5

for the function ofthese pieces can be offered
except that they are charms of some kind.
Larger items of similar kind have been noted
at the Stahl site, Little Lake, just below Ow-
ens Valley (Harrington, 1957: fig. 47a, b).
There is also some resemblance to the Stock-
ton Curves found in the central valley ofCal-
ifornia (cf. Schenk and Dawson, 1929: 372),
of which these might conceivably be copies,
though they are much smaller and less com-
pletely flaked.
CHOPPERS (11 specimens; 2 andesite, 4

quartzite, 5 metamorphic): Eleven cobbles
(tables 9.13, 9.14) with crudely percussion-
flaked working edges, many ofthem battered
and crushed by use, were provisionally iden-
tified as tools for heavy chopping-possibly
the trimming and splitting of large branches
and logs and the separation ofjoints during
the butchering of large game. In all but a few
instances, the working bits were prepared bi-
facially by the removal of an alternating se-
ries of heavy percussion flakes, producing a
very jagged, sinuous edge serviceable for
coarse tasks in which durability was ofgreater
importance than precision. The more heavily
worn pieces exhibit evidence of use confined
primarily to the ridge of the working edge,
which is rounded or flattened by attrition.

Eight of the 11 choppers in this collection

are relatively large, the smallest of these
(0-3312) measuring 11.1 cm long, 9.1 cm
wide, and 5.2 cm thick, the largest (0-2860)
22.5 cm long, 14.4 cm wide, and 7.2 cm thick
(table 9.17).
The remaining three are smaller-though

still large in comparison to the bifaces and
unifaces. Ofthese three, the smallest (0-431)
is 7.4 cm long, 4.0 cm wide, 2.0 cm thick
(table 9.17), roughly oval in plan, and ex-
hibits invasive bifacial percussion flaking the
full length of its perimeter. The edges of the
piece display in places multiple, superim-
posed step-fractures, as the result of use or
serial resharpening, and, more pervasively, a
fine polish reminiscent of silica gloss on the
ridge ofthe cutting edge and the higher ridges
separating individual flake scars. This crude
but well-used tool was initially classified as
a roughout and then as a biface, but it fit
comfortably in neither category. Its wear was
far more advanced than is acceptable for a
roughout and its shape was too stout and crude
to make it anything but an oddity among the
bifaces in the collection. The use-wear found
on this piece suggests contact with hard plant
matter, probably wood. It is tentatively sug-
gested that this tool was used in heavy wood-
working, the planing and shaving of bows or
atlatls, for example. Much heavier polish
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present near the central portions of both faces,
beyond the reach of most of the percussion
flake scars, also resembles silica gloss but is
more likely stream polish.
The largest of the three small specimens

(0-3841) is 10.3 cm long, 8.5 cm wide, 3.6
cm thick, wedge-shaped in cross section, and
oval in plan. The working edge of this piece
is formed by the juncture of a large fracture
plane, either natural or cultural, and a rela-
tively curved cortical surface. This edge ex-
hibits only minor bifacial retouch but is se-
verely battered by use at one end. The other
small chopper (0-3310) is an angular cobble
7.5 cm long, 5.7 cm wide, and 3.9 cm thick.
It displays one edge with minimal bifacial
retouch that appears less used than two of its
natural edges, one of which is nicked, the
other crushed and abraded.
CoREs (123 specimens; 121 obsidian, 2

quartzite): The majority of the cores from
Crater Middens (tables 9.13, 9.14) are rela-
tively small, extensively worked, and would
appear to hold little potential for producing
usable flakes (table 9.17). All of this suggests
they were discards rather than items being
saved for future use. Several large specimens
recovered in structures-notably Structure 12
and Structure 16-have not, however, been
worked to the point of exhaustion and were
almost certainly cached in these structures in
anticipation of future use. In particular, the
two largest cores in the collection were found
cached together at the foot of the foundation
ofStructure 12. The larger ofthe two (0-443)
is 7.3 cm long, 6.1 cm wide, and 4.1 cm thick;
the smaller (0-441) is 6.9 cm long, 4.8 cm
wide, and 4.8 cm thick. The smaller piece has
had more flakes removed from it than the
larger but neither is intensively worked and
both retain larger areas of cortex. Both are
Fish Springs obsidian.
As is also true ofthe cores in the collections

from Pinyon House and Two Eagles, there is
no obvious pattern of core reduction evident
in the specimens from Crater Middens. Use
ofthe bipolar technique, with the core resting
on an anvil, is quite common, however. Ex-
amples reflecting at least partial reduction by
this method constitute 40 percent of the col-
lection.
With regard to material, with the exception

of two examples of quartzite, the classifica-

tion of which is considered questionable, all
of the cores from Crater Middens are obsid-
ian and the bulk of these are attributable to
the Fish Springs quarry, the glass source near-
est the site and readily accessible from it.
Among the remainder are five split alluvial
obsidian pebbles evidently brought to the site
from Owens River. Similar split pebbles have
already been noted among the cores from
Pinyon House and Two Eagles. That cherts
and chalcedony cores are conspicuously ab-
sent suggests these materials entered the site
as large flakes, roughouts, or finished points
and knives. This may reflect the form in which
they were normally obtained through trade.
It might also reflect the distances that had to
be traveled to acquire them directly, as a con-
sequence of which they were worked into
lighter, more finished forms to facilitate
transport and minimize waste stemming from
the transport of pieces that would later break
inadvertently or be found to contain flaws
during the initial stages of reduction.
DEBITAGE (54,760 specimens; 45,280 ob-

sidian, 9480 chert, chalcedony, quartzite,
basalt, rhyolite, and quartz): A total of
14,327.8 g of debitage was recovered (tables
9.18, 9.19). Ofthis, 10,937.4 g, or 76 percent
was obsidian- most of it from the Fish
Springs quarry, the glass source nearest the
site. Chert, and successively in much smaller
quantities, chalcedony, quartzite, basalt, and
quartz constitute the remaining 3309.4 g, or
24 percent. By count, however, these mate-
rials combined comprise only 17 percent of
the debitage because their mean weight (x =
0.36 g) is greater than that of obsidian (X =
0.24 g). This inequality of size characterizes
nearly all individual debitage samples re-
gardless of context despite consistent differ-
ences in the mean flake weight for samples
from the site surface, structures, and buried
midden deposits.

Debitage from controlled surface collec-
tions containing more than 50 pieces exhibits
the highest mean weights (x = 1.68-0.54),
debitage from midden deposits the lowest
mean weights (x = 0.13-0.27). Debitage from
structures tends to fall between these two ex-
tremes, but the largest mean flake weight for
an individual structure, Structure 7 (x= 0.58),
is slightly greater than the smallest mean
weight for the surface debitage from an in-
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TABLE 9.18
Distribution, Composition, and Metrical Attributes of Debitage from Crater Middens

Midden I Midden II

St. 3 Surf. Midden St. 7 St. 9 St. 10 St. 12

Debitage
Count 119 122 17 192 383 1996 2612
Weight (g) 57.3 204.7 0.2 111.4 172.6 466.7 970.1

Mean weight (g)
Obsidian 0.17 1.19 0.01 0.43 0.40 0.19 0.36
Nonobsidian 0.78 1.88 0.03 0.78 0.51 0.35 0.39
Combined 0.48 1.68 0.01 0.58 0.45 0.23 0.37

Percent obsidian
Count 49 30 82 58 55 73 54
Weight 17 21 50 44 49 60 52

Miscellaneous debitage
Notching flakes
Quartz crystal flakes and shatter
Burin spall

Trimming flakes 1 1 3 2

aTotal includes 176 pieces (33.6 g) of debitage, 165 obsidian (30.2 g) and 11 nonobsidian (3.4 g), from special
surface collections, primarily piles left by relic hunters.

dividual midden, Midden II (x= 0.54). Con-
versely, the mean flake weight for Structure
16 (Fx = 0.18), the lowest for any structure, is
as low as the mean weights of most midden
samples. In other words, the debitage from
structures exhibits substantial variability of

size and bridges the differences between the
larger surface debitage and the smaller mid-
den debitage.
The tendency for flakes of obsidian to be

smaller than those of other materials dupli-
cates patterns already reported for Pinyon

TABLE 9.19
Distribution, Composition, and Metrical Attributes of Subsurface Debitage from Crater Middens

Midden I Midden II Midden III

0-10 0-10 10-20 20-30 30-40 40-50 0-10 10-20 20-30

Debitage
Count 17 7032 5683 4104 1547 1 6505 3913 2744
Weight (g) 0.2 1903.0 1129.8 760.9 204.2 0.1 1377.4 718.7 469.9

Mean weight (g)
Obsidian 0.01 0.24 0.18 0.17 0.13 0.1 0.21 0.18 0.17
Nonobsidian 0.03 0.38 0.28 0.31 0.20 0 0.24 0.24 0.17
Combined 0.01 0.27 0.20 0.19 0.13 0.1 0.21 0.18 0.17

Percent obsidian
Count 82 78 84 91 91 100 91 93 94
Weight 50 70 77 84 87 100 90 92 94

Miscellaneous debitage
Notching flakes 3 1 2
Quartz crystal flakes
and shatter 3 1

Burin spall I
Trimming flakes 28 17 21 7 28 3 4
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TABLE 9.18-(Continued)

Midden II Midden III Midden IV Midden V

Surf. Midden St. 16 Surf. Midden Surf. Midden Surf. Midden Total

2958 18,367 5529 1895 15,802 1125 3424 9 34 54,760a
1603.6 3998.0 1010.8 1160.3 3032.9 735.9 723.2 17.0 29.5 14,327.8

0.48 0.20 0.16 0.61 0.19 0.66 0.21 1.81 0.82 0.24
1.31 0.33 0.25 0.68 0.22 0.64 0.21 2.15 1.20 0.36
0.54 0.22 0.18 0.61 0.19 0.65 0.21 1.89 0.87 0.26

92 84 75 94 93 82 62 78 88 83
81 75 66 93 92 83 63 75 84 76

4 3 7
4 5 1 10

1 1

5 73 24 3 37 7 16 1 4 177

House and Two Eagles. As in these instances, That flakes from structures are smaller than
this difference at Crater Middens can prob- flakes from the site surface at Crater Middens
ably be attributed to the greater ease with likewise parallels differences in debitage from
which obsidian can be worked in smaller sizes the structures and the surfaces of Pinyon
and the tendency for chert to be imported as House and Two Eagles. In both cases, this
large blanks, the reduction of which into bi- was explained as the result of reticence to
faces resulted in large flakes. engage in heavy stoneworking within struc-

TABLE 9.19-(Continued)

Midden III Midden IV Midden V

30-40 40-50 50-60 0-10 10-20 20-30 30-40 40-50 0-10 10-20 20-30 30-40 Total

1721 824 95 1414 1102 557 215 136 24 6 3 1 37,644
323.4 126.5 17.0 305.8 257.4 96.1 41.3 22.6 27.7 1.1 0.2 0.5 7783.8

0.19 0.15 0.18 0.21 0.23 0.18 0.22 0.21 1.10 0.20 0.07 0.50 0.19
0.19 0.18 0.07 0.22 0.24 0.16 0.13 0.11 1.57 0.10 0 0 0.28
0.19 0.15 0.18 0.22 0.23 0.17 0.19 0.17 1.15 0.18 0.07 0.50 0.21

95 94 97 63 62 61 67 59 88 83 100 100 86
95 93 99 62 61 63 78 73 83 91 100 100 81

1 7

1 5
1

2 9 4 3 4 130
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tures or the constant removal and disposal
elsewhere ofthe waste from this activity when
it was done inside structures. The same ex-
planations probably apply here. This cannot
be all that is involved, however, for if it were,
one would expect that debitage from buried
midden deposits would be larger than the
debitage from structures and at the same time
roughly comparable in size to the debitage
from the site surface, neither ofwhich is true:
midden debitage is much smaller than either
surface debitage or structure debitage. Sur-
face collections made in each square prior to
excavation, though small and subject to sam-
pling error, suggest that the difference be-
tween surface and subsurface debitage is not
the result of shoddy surface collection. As an
additional consideration, the debitage from
midden deposits exhibits a disturbing near-
monotonic decrease in flake size with depth
in the middens with substantial subsurface
deposits. In effect, then, at Crater Middens
debitage decreases in size as one moves from
the surface of the site to the base of the cul-
tural deposit.

In considering explanations for this, there
would seem to be only three kinds of possi-
bilities. First, flake size might have increased
through time, peaking during the terminal
occupation of the site. This, however, is in-
consistent with other data that indicate sub-
stantial differences ofage between individual
middens. Thus, samples ofequivalent depths
and, in this case, mean flake size, are not of
similar age.
A second possibility is that some kind of

natural size-sorting process caused larger
flakes to be worked upward or smaller flakes
downward. That the Crater Middens deposits
are so loose, friable, and thoroughly net-
worked by roots and rodent burrows tends
to support this notion. The possibility ofsim-
ilar size sorting at Pinyon House and Two
Eagles is, by contrast, precluded by the ab-
sence of similar depositional conditions.
A third kind ofexplanation is that the deb-

itage found in the midden deposits resulted
from different kinds ofbehavior- either pro-
duction activities or refuse disposal-than the
debitage found in structures or on the site
surface. As mentioned earlier, the principal
objection to this explanation lies in the as-
sumption that the major contrast in aborig-

inal activities at Crater Middens is between
the activities and refuse disposal patterns
characterizing structures and those charac-
terizing the open areas outside structures, i.e.,
the basic distinction between inside and out-
side. It is also the case, however, that with
respect to spatial relationships within this site,
each buried midden deposit is at the center
ofa much larger surficial artifact scatter. Both
kinds of areas, zones of midden deposition
and zones of surficial scattter, are believed to
represent primary cultural deposition rather
than natural redeposition. They differ only to
the extent that in one cultural activities were
of a sort that led to midden deposition while
in the other they were of a sort that did not.
There is in this, therefore, the suggestion that
the activities represented by the midden de-
posits differ from those where the cultural
deposit is entirely surficial. Further, because
these central midden deposits are so small,
the controlled surface collections are in spa-
tial composition dominated by the areas
lacking subsurface deposits.

In short, while debitage samples from bur-
ied deposits and from controlled surface col-
lection are similar in the sense of being dis-
tinct from those from structures, they are also
different in the sense that the midden sample
represents activities that occurred at the cen-
ter ofeach locus of occupation and led to the
formation of buried deposits while surface
collection represents activities that occurred
at the site periphery and produced no such
deposits. Yellen (1977) has shown how,
among the modern !Kung San, the larger more
objectionable refuse is disposed of-and the
heavier, dirtier, and more waste-producing
jobs are performed-away from the camp
center where most cooking and heating fires
were built. At Crater Middens a similar pat-
tern would locate refuse dumps, butchering,
and heavy stoneworking at the periphery of
each major locus of occupation (the separate
middens). The center would be reserved for
light stoneworking-and perhaps other tasks
such as plant processing and food prepara-
tion, which through the production of ash
and charcoal would lead to midden forma-
tion. This would explain the difference in the
mean flake weights that characterize the mid-
den samples and surface samples. It is worth
mentioning that a similar pattern obtains at
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Pinyon House where the mean flake size in
controlled surface collections increases with
distance from the center of habitation as in-
dicated by the distribution of structures and
artifactual debris. At Two Eagles, on the oth-
er hand, debitage is localized some distance
from the area of most intensive habitation
and most of this material is uniformly small,
so this differential distribution by size is not
particularly apparent.
We have yet to explain the monotonic de-

crease in flake size with midden depth at Cra-
ter Middens. This can probably be under-
stood as resulting from natural size sorting,
the overall effect ofwhich is quite small, cor-
responding to a decrease in mean flake size
from 0.24 g for the top 10 cm of deposit to
a mean size of 0.18 g for the bottom 10 cm
of deposit (50-60 cm in depth).
Turning to the material composition of

debitage samples, as at Pinyon House (but
not Two Eagles), there is at Crater Middens
systematic variation in the proportional rep-
resentation of obsidian in different contexts
(tables 9.18, 9.19). The same patterns appear
whether the analysis is by count or by weight.
The following discussion refers specifically to
the fractional representation (percentage) of
obsidian as measured by counts ofindividual
flakes.

In comparison to the combined mean for
all samples from the site (x= 83%), the pro-

portion ofobsidian is uniformly low through-
out the buried deposit in Midden IV (xc = 59-
67%), the surface scatter in Midden I (X =
30%), and all structures (Fx = 68%), although
it is present in moderate quantity in Structure
10 (Fx = 73%) and Structure 16 (Fx= 75%). By
contrast, the proportion of obsidian is rela-
tively high in the entire subsurface deposit of
Midden III (Fx = 91-100%), at depths below
20 cm in Midden II (91-100%), and the sur-

face scatters from all middens (X = 82-94%)
except Midden I. It is present in only mod-
erate quantities in the first 20 cm of buried
deposit at Midden II (Fx = 78-84%). The sam-
ples from Midden V and the buried deposit
at Midden I are too small to be useful in
determining relationship to these patterns.

Several explanations that might account for
this come readily to mind but cursory com-
parison with the distribution of time-sensi-
tive projectile points makes it clear that in

large degree the differential representation of
obsidian in debitage samples varies with time.
This is most clearly shown by noting that 930%
of the projectile points recovered from the
buried deposit at Midden IV (table 9.10), in
which the proportion of obsidian is low, are
attributable to the Klondike phase (A.D.
1300-historic period). Likewise, 84% ofthe
projectile points recovered from structures
(table 9.9), which are similarly poor in ob-
sidian, are attributable to the Klondike phase;
moreover, between them Structures 10 and
16, which exhibit moderate amounts of ob-
sidian, together account for 75% of the pro-
jectile points from structures that can be at-
tributed to phases earlier than Klondike. More
clearly, of the 24 typable projectile points re-
covered from the buried deposit at Midden
III (table 9.10), which exhibits obsidian in
high proportion in debitage samples, only 3
(13%) belong to the Klondike phase. In a like
sense, at Midden II the transition in the rep-
resentation ofobsidian, from high proportion
in debitage below 20 cm to only moderate
proportion in the upper 20 cm of deposit, is
matched by a shift in the proportion ofKlon-
dike phase projectile points, which account
for only 18% of the sample recovered below
20 cm but 44% above 20 cm (table 9.10).
Radiocarbon dates and obsidian hydration
measurements discussed in detail in a sub-
sequent chapter support this dating of struc-
tures and midden deposits and, in turn, the
notion that there is represented in debitage
samples a shift toward the use of materials
other than obsidian somewhere near the be-
ginning of the Klondike phase (A.D. 1300).
The surface collections from Middens III

and IV tend to run counter to this pattern.
Both are dominated by obsidian and at the
same time yielded points predominantly of
the Klondike phase: at Midden III 94% of
the debitage in controlled surface collections
is obsidian and 88% ofthe points are ofKlon-
dike age; at Midden IV 82% of the debitage
is obsidian and 100% of the points are of
Klondike age. In both cases, however, the
samples of projectile points in the controlled
collections are small (Midden III = 8; Mid-
den IV = 6), so sampling error may be at
work. It is difficult, however, to envisage any
circumstance that would associate early points
with the surface ofMidden IV, which yielded
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but one of them in its buried deposit (table
9.10). The scavenging of points in Klondike
times offers a possible explanation for the
scarcity of early forms at Midden III, but
again not in the case of Midden IV, where
they are almost absent in the deposit.
One suspects that the surface scatter of

Midden II, in which the proportion of obsid-
ian debitage is high (94%), is no less recent
than the surface scatters of Middens III and
IV, but as it happens only half of the datable
points found there belong to the Klondike
phase so there is no convincing basis for this
argument.
For the moment, the best explanation for

the discrepancy between the relative dating
of surface scatters suggested by point fre-
quencies and by proportion of obsidian in
debitage is the one previously offered to ac-

count for differences in flake size between
midden deposits and surface scatters: surface
scatters are dominated by refuse from heavy
stoneworking which, as measured by the near
absence of nonobsidian cores, is at Crater
Middens predominantly in obsidian. Thus,
whether early or late, peripheral surface scat-
ters are dominated by obsidian.
There is but one exception to this pattern

at Crater Middens: Midden I, where the sur-

face scatter exhibits obsidian in very low pro-

portion (x = 30%). As noted earlier with ref-
erence to Structure 3, which is in Midden I,
this area differs in several important respects
from the more intensively occupied parts of
the site. The presumption is strong that it
represents a seclusion area for families just
prior to andjust after childbirth. The absence
in Structure 3 of certain tools normally used
by males was explained with reference to this
interpretation as reflecting ritual prohibi-
tions. It may be that such prohibitions ex-

tended to heavy stoneworking, so that the
bulk ofwhat little debitage was found on the
surface ofMidden I is more reflective ofother
activities, for instance the finishing of large
chert bifaces.
The observation that the frequency ofma-

terials other than obsidian-predominantly
green chert -increases beginning around A.D.
1300 at Crater Middens does not, of course,

explain why this shift occurred. That the shift
was more complicated than a simple change
from one stone source to another is indicated

by the low frequency with which materials
other than obsidian are represented in nearly
every common category ofchipped stone, the
lowest being for cores (2%), the highest for
bifaces (15%). Drills (30%) and flake knives
(50%) appear to be the only kinds oftools for
which materials other than obsidian were
commonly used and both are primarily at-
tempts to make use of large flakes resulting
as waste from the manufacture of large chert
bifaces, which constitute but a very small
fraction of the total bifaces.
The puzzle is, therefore, as follows. Begin-

ning around A.D. 1300 much more chert and
other material is imported to Crater Midden.
Its importation is, evidently, primarily as large
biface blanks, rather than cores, for even at
the most recent midden at the site, Midden
IV, heavy stoneworking debris is dominated
by obsidian. Despite its substantial re-
presentation in the chipping debris from more
recent contexts, however, no concomitant in-
crease is noted in the proportion of nonob-
sidian materials in any major tool category.
At Midden IV, for example, where nonob-
sidian materials account for roughly 40% of
the debitage in buried deposits, only 17% of
the bifaces, 3% of the roughouts, 11% of the
unifaces, and none of the cores are of non-
obsidian materials; 32% of the 25 typable
points from Midden IV, however, are ofgreen
chert or chalcedony, but the sample is quite
small. Even were this figure accurate, it would
be well below the value needed to account
for the debitage given the dearth of chert and
chalcedony represented in the other chipped
stone artifact categories.
Thus it would seem that the increase in

imported materials beginning around the in-
ception of the Klondike phase served a sys-
tem other than the one traditionally served
by obsidian; i.e., the reduction of stone cores
into useable knives, scrapers, and points. The
byproducts of chert-work were often cycled
into such traditional forms as points, drills,
and flake knives, however. In short, the sys-
tem that drew upon chert as its working ma-
terial did not supplant the preexisiting mode
of tool manufacture but was, rather, added
beside it. The only distinctive artifacts made
of chert present at the site, albeit in small
numbers, are the large, very well-made chert
bifaces. These would seem capable poten-
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tially of serving as a basis for a separate sys-
tem of lithic production with a method of
primary acquisition different from that ofthe
traditional one, particularly if some special
value were placed on them as either items of
trade or commodities for local consumption.
The care and skill with which the few that
were found were made suggests the work of
specialists, which is consistent with this hy-
pothesis. Further, that these bifaces are so
rare relative to the debitage resulting from
their manufacture supports the idea that many
more were traded than used locally. The in-
terpretation that emerges, therefore, is one of
increasing use ofchert in late prehistoric times
as a function of the growing specialized pro-
duction ofchert bifaces for trade and in lesser
degree local use. The acquisition of the raw
material for this industry and its role in the
economic and social system of the inhabit-
ants of Crater Middens are considered in de-
tail in the summary chapter for this site.
MISCELLANEOUS DEBITAGE: Several pieces

of debitage found at Crater Middens merit
separate description because they depart in
some respect from the waste that normally
results from chipped stonework or because
they are particularly good illustrations ofcer-
tain aspects ofthat activity (tables 9.18, 9.19).
Among these are 10 pieces ofclear crystalline
quartz debitage and shatter. As no finished
tools made ofthis material were found, these
specimens are probably the byproducts of at-
tempts to trim and, possibly, dress quartz
crystals for use as talismans or charms. Sev-
eral ofthe quartz crystals found at Two Eagles
have been percussion flaked in this manner
but none was noted at Crater Middens.
Seven small crescentic flakes of obsidian

were obviously detached in the process of
notching projectile points. The size of these
makes it likely they derive from points of
either the Rose Spring or Elko series and their
distribution furnishes at least some support
for this idea. Three were found in the deposit
at Midden III, the other four below the top
10 cm of deposit in Midden II, which tends
to date them to the earlier occupation ofCra-
ter Middens.

Finally, one sliverlike chalcedony burin
spall (0-4506) 4.1 cm long, 0.4 cm wide, and
0.4 cm thick was found. It represents the lat-
eral margin of a well-made biface and may

have been removed as a first step in reedging
that tool. Several similar though smaller
specimens were noted in the debitage from
Crater Middens. This piece, however, is note-
worthy, because it suggests considerable tech-
nical competence in the reworking of bifaces
by this means.
TRIMMING FLAKES (1 77 specimens; 94 an-

desite, 52 quartzite, 12 chert, 9 metamorphic,
6 basalt, 3 granitic, 1 unidentified): Trim-
ming flakes are large percussion debris from
the manufacture and refurbishing of heavy
grinding, chopping, and pulping tools. These
were classified and analyzed separately from
debitage resulting from the production of
lighter chipped stone tools-points, bifaces,
and unifaces, for example. Most specimens
are simple percussion flakes but some are an-
gular blocks of shatter. There is marked vari-
ation of size within the collection, the largest
being more than 14 cm long, the smallest less
than a centimeter in any dimension. That
andesite and quartzite are so well represented
suggests that the bulk ofthese trimming flakes
are from battered cobbles and choppers,
which were predominantly made of these
particular materials. The balance is probably
debris from the manufacture and reshaping
ofmillingstones and manos. Trimming flakes
are broadly distributed at Crater Middens
(tables 9.18, 9.19), which suggests that the
production and maintenance of heavy lithic
implements, especially battered cobbles and
choppers, was a more or less constant activity
throughout the period in which the site was
occupied.

ADDITIONAL ARTIFACTS OF STONE

SHAFr SMOOTHERS (4 specimens; all pum-
ice): Two complete shaped and grooved shaft
smoothers were found at Crater Middens (ta-
bles 9.20, 9.21); tentatively added to these
are two other shaped and incipiently grooved
midsections that may be fragments of shaft
smoothers.
The larger of the two complete specimens

(0-473) is ground flat on both faces, smoothed
on the ends and sides, and measures 5.4 cm
long, 2.9 cm wide, and 1.6 cm thick (fig.
9.1 8a). One ofthe faces is made considerably
more narrow by the rounding of one of its
lateral margins and by a bevel ground on the
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a b

0 1 2 cm.4

Fig. 9.18. Complete shaft smoothers from
Crater Middens. a. 0-473; b. 0-2303.

other, giving the implement a distinctly pla-
noconvex cross section. The broader face ex-
hibits a single shallow groove that extends
diagonally down to the right from one end,
becoming progressively more shallow until it
disappears near the midpoint of the piece.
The other complete specimen (0-2303) is

smaller and less well finished but more deeply
grooved that the first. For the most part, the
faces, sides, and ends are irregular and show
only minimal attempts at smoothing. The
piece can in general be described as rectan-
gular in plan, tabular in long section, and
rudely planoconvex in short section, mea-
suring 4.0 cm long, 2.1 cm wide, and 0.2 cm
thick (fig. 9.1 8b). The flatter of the two faces
displays a single longitudinal groove about
0.8 cm wide and 0.2 cm deep along its mid-
line.
Of the two fragments, the larger (0-4906)

is 2.4 cm wide and 1.8 cm thick and is well
smoothed or ground on both sides and one
face, on which to one side there is a narrow,
lengthwise linear depression that may be a
remnant or incipient groove. The smaller
fragment (0-4777) is ground flat on both
faces, exhibits a shallow groove 0.4 cm wide
and less than 1.0 cm deep running the length
of one side, but it otherwise unmodified.
A single side-grooved fragment from Pi-

nyon House has already been described. Else-
where, grooved pumice shaft smoothers are
ofrelatively common occurrence in the Inyo-
Mono region (Lanning, 1963: 248; E. Davis,

1964: 281; Riddell and Riddell, 1956: fig. 4;
Cowan and Wallof, 1974: 38). Although there
is no specific mention of them among the
Owens Valley Paiute, several Nevada Sho-
shoni groups (Steward, 1941: 290) and per-
haps the Panamint Shoshoni (Coville, 1892:
360) used a pair ofgrooved stones to straight-
en and smooth arrow shafts. The planocon-
vex cross section of the complete specimens
found at Crater Middens and other sites in
Owens Valley and the surrounding region also
suggests use in pairs.
ABRADERS (2 specimens; pumice): Two

ground pieces of pumice were probably used
as abraders (tables 9.20, 9.21). One is a small
pyramidal specimen (0-4285), ground flat on
the base and one side and smooth on two
other sides, presumably as the result of use.
It stands 1.9 cm high and the base is 2.3 cm
long and 1.6 cm wide. The other (0-3880),
possibly fragmentary rather than complete,
is 2.0 cm long, 1.4 cm wide, and 0.7 cm thick
and is ground flat on one face and one side.
A specimen somewhat similar to these two
is reported from Iny-2 (Riddell, 1951: 16).

STEATITE ARTIFAc: Steatite Vessel Sherds
(3 specimens). Three steatite-chlorite sherds
were found (tables 9.20, 9.21), each one ev-
idently representing a different vessel. One
(0-2315) is a large rim sherd of a crudely
shaped and finished bowl that when complete
was perhaps 12 cm in diameter and 5 cm
high (fig. 9.19a). The wall varies from 0.8 to
1.0 cm in thickness. The rim is direct but
irregular and of uneven height when viewed
from the side. The lip is in general rounded
but varies markedly in thickness and degree
oftapering. Scratches and gouge marks made
during manufacture remain prominent, par-
ticularly on the interior, and the superficial
smoothing of the exterior, rim, and interior
may be as much the result ofuse as deliberate
finishing.
The two remaining fragments are wall

sherds, the edges ofwhich have been ground.
These may have been used as scrapers in the
manufacture of ceramic vessels, a suggestion
that follows from their resemblance to worked
sherds, for which such use is tentatively in-
ferred. One of these (0-787) derives from a
well-finished vessel and exhibits at least eight
different ground facets that together occupy
the whole ofits perimeter (fig. 9.1 9b). A small
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TABLE 9.20
Distribution of Other Stone Artifacts at Crater Middens

Midden I Midden II Midden III Midden IV Midden V

Mid- St. St. Mid- St. Mid- Mid- Mid-
St. 3 Surf. den St. 7St. 9 10 12 Surf. den 16 Surf. den Surf. den Surf. den Total

Shaft smoothers 1 1 2 4
Abraders 1 1 2
Steatite
Sherds 1 1 1 3
Pipe fragments 1 1 2
Cylinder 1 1

Pendants 1 3 2 2 2 10
Incised stones 1 1 1 3
Pebble scraper 1 1
Anvil 1

notch cut into one of these facets remains
unexplained. This piece is 4.2 cm long, 2.8
cm wide, and varies in thickness from 0.5 to
0.8 cm and is roughly oval in plan. The other
specimen (0-763) is from a less well-finished
vessel, though one better made than the rim
sherd. It is essentially rhomboidal in outline,
measures 3.2 cm in length, 2.3 cm in width,
and between 0.5 and 0.8 cm in thickness, and
is lightly ground on both ends and slightly
smoothed on one side.
The regional distribution of steatite vessels

has been summarized previously with refer-
ence to specimens found at Two Eagles.

Steatite Pipes (2 specimens). Two small
fragments oftubular steatite pipes were found.
One (0-4697) is thin-walled, varying from
0.2 to 0.3 cm in thickness (fig. 9.19c). It is
smoothed and finely polished on the exterior.
The interior exhibits irregularly spaced par-
allel, transverse grooves, ridges, and scratch-
es left by a drill or perforator used to make
or enlarge the central cavity, which is slightly
off-center with respect to the exterior surface.
When complete, the pipe was about 1.7 cm
in outside diameter and 1.4 cm in inside di-
ameter. The second fragment (0-4786) is
thicker and more coarsely finished than the
first (fig. 9.1 9d). The wall is uniformly 0.5 cm
thick, the central cavity being concentric to
the exterior surface. By extrapolation, the
outside diameter of this pipe segment was
about 1.7 cm, the inside diameter about 0.7
cm. Manufacturing scars -longitudinal
scratches and gouge-marks-are present on

both interior and exterior surfaces; the more
raised portions of the exterior are smoothed
and polished. The tool marks on the walls of
the interior cavity clearly indicate that it was
enlarged by gouging rather than by drilling
as in the first specimen, perhaps to keep its
diameter small or because it was positioned
too far from either end of the pipe to be
reached with a chipped stone drill or perfo-
rator. In any case the inside diameter of this
fragment appears too small to be part of the
bowl and is more likely a section ofthe stem.
The drilled cavity of the finely finished frag-
ment, on the other hand, is large enough to
serve as a bowl and too large to be a stem.
That these specimens are ofthe same exterior
diameter, were both found at Midden IV (ta-
bles 9.20, 9.21), and are made ofnearly iden-
tical varieties of steatite-chlorite, suggests that
they are from one pipe that was evidently
cylindrical in shape and bored wide at one
end for the bowl and narrow at the other for
the stem.

Steatite pipes were used by the Owens Val-
ley Paiute for smoking and as sucking tubes
(Steward, 1933: 313, 319). Other than one
specimen found near Fish Springs, just south
ofCrater Middens (Steward, 1933: 319), they
have not been reported from archaeological
contexts in the Inyo-Mono region or sur-
rounding areas.

Steatite Cylinder (1 specimen). A shaped
fragment of steatite-chlorite (0-2187), gently
bevelled at one end and sawn part-way and
then snapped at the other, represents part of
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one end and side of a diagonally fractured
steatite cylinder, possibly a pipe blank (fig.
9.1 9e; table 9.20). When complete, this piece
was more than 5.5 cm long and about 3.5 cm
in diameter. The intact original surfaces-
which include the bevelled end but not the
sawn end, which is a later modification-have
been smoothed by grinding, leaving faint lon-
gitudinal striations on the sides and two sets
ofmore pronounced parallel striations on the
bevel. Both the intact and fractured surfaces
have been repeatedly pecked, though the pur-
pose of this is unclear. One lateral margin
flanking the sawn end is lightly ground. This
was apparently an attempt to smooth and
thereby strengthen that edge by rubbing the
piece lengthwise over some surface. There is
a very small tranversely ground facet on the
opposing lateral margin.

This cylinder is larger than the finished pipe
represented by two shaped steatite fragments
found at Crater Middens, but is of approxi-
mately the same size as two scoria pipes found
at Iny-2 (Riddell, 1951: 16) and probably best
interpreted as a pipe blank that broke prior
to or during production. The only other rea-
sonable suggestion would be that it is part of
a shaft straightener or a blank intended for
that purpose. Subsequent modification ofthe
fragment by sawing and grinding may reflect
attempts to conserve it for future use or re-
cycle it into some other form. There is no
mention of similar steatite-chlorite cylinders
anywhere in or near the Inyo-Mono region,
but Latta (1949: 198) illustrates a steatite tube
from the southern San Joaquin Valley that is
approximately the same size. That piece,
however, had been perforated, tapered at both
ends, and finely finished.
PENDANTs (10 specimens; all slate): A total

of 10 tabular fragments ofslate was identified
as pendants, but in only one case, a biconi-
cally drilled piece, is this classification secure;
the other nine specimens are thin scraps that
have been incised or ground, or both, and are
probably broken pendants. They might also
be parts ofunperforated incised tablets, how-
ever (tables 9.20, 9.21).
The drilled fragment (0-799) bears incised

designs on both faces but, aside from a light
surface polish that is probably attributable to
its having been worn, shows no obvious evi-
dence of shaping. It may have been picked
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Fig. 9.19. Selected artifacts of steatite from
Crater Middens. a. vessel rim sherd; b. abraded
and notched body sherd; c, d. pipe fragments; e.

cylinder. a. 0-2315; b. 0-787; c. 0-4697; d.
0-4786; e. 0-2187.

up and drilled and incised without being
ground on the faces or sides. The fragment is
0.3 cm thick, 3.0 cm long, and 1.7 cm wide;
its intact lateral margins are rounded in cross

section and convex in plan (fig. 9.20a). The
complete pendant was perhaps twice that long
and wide and generally oval or egg-shaped in
outline, the biconical perforation being set
0.7 cm from the edge at one end.
The nine other specimens are nondescript

with respect to their original size, shape, and
decoration. The only measurement that can

be furnished for them at all-and only for six
at that-is thickness; that varied from 0.1 to
0.3 cm, with a mean of 0.17 cm, and a stan-
dard deviation of 0.8 cm. Five of the nine
are incised and ground on the face (0-2381,
0-4849) or side (0-2394, 0-3252, 0-4934).
Two others are ground on the side but not
incised (0-612, 0-4674); another (0-4540)
is incised but not ground, and the remaining
one (0-2723) is sawn on one side and ground
on its one intact face; this last piece may be

a scrap that was trimmed and discarded in
the manufacture of a pendant rather than a
pendant fragment itself. Among the three in-
cised specimens that retain portions of both
original faces, designs are present on both of
one (0-3252) and on only one of the other
two (0-2395, 0-4540). A faint diagonal line
from which emanates on one side a row of
short horizontal hatchures can be discerned
on one specimen (0-4540). The remainder
of these small fragments reveal no clear de-
sign or pattern.

Similar incised and unincised pendants
were found at both Pinyon House and Two
Eagles, the discussions pertaining to which
summarize the distribution of this artifact
category within the Inyo-Mono region.

INCISED STONES (3 specimens; 1 slate, 2
metamorphic): Three pieces of stone that ex-
hibit purposeful incisions were found (tables
9.20, 9.21). The largest (0-3504) is incom-
plete but was originally 0.7 cm thick and more
than 10.4 cm long and 5.0 cm wide (fig. 9.20b).
Part ofone lateral margin has been smoothed

0 1 2 cm.4

a

b c d

Fig. 9.20. Pendant and incised stones from
Crater Middens. a. pendant; b-d. incised stones.
a. 0-799; b. 0-3504; c. 0-2476; d. 0-4701.
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TABLE 9.22
Distribution of Worked Bone at Crater Middens

Midden I Midden II Midden III Midden IV Midden V

Mid- St. St. Mid- St. Mid- Mid- Mid-
St. 3 Surf. den St. 7St. 9 10 12 Surf. den 16 Surf. den Surf. den Surf. den Total

Beads 1 2 1 1 7 9 9 30
Tubes 2 1 3
Awls 5 1 3 1 10
Flakers 1 2 3
Spatulas 4 1 2 7
Side-scrapers 2 1 3
Radius needle 1 1 2
Needle 1 1
Scraper 1 I
Pendant 1 1
Manufacturing

debris
Grooved 1 4 1 6
Sawn 1 1
Sliver 1 1

Awl/flakers 1 4 1 7 1 14
Scratched and
polished frags 2 32 11 1 17 1 8 2 74

Shaped scraps 2 1 1 2 46 5 37 1 15 2 112

by grinding and the entire face upon which
the design appears has been ground flat, ev-
idently prior to, and as preparation for, in-
cision.
The second incised stone is a slender spall

(0-2467), subrectangular in outline and tri-
angular in cross section (fig. 9.20c). Appar-
ently complete, it is 5.6 cm long, 1.4 cm wide
(tall), and 1.0 cm thick. Two of its three sides
are weathered, the third is freshly broken.
Both ends and the fresh surface have been
ground and both of the weathered sides ex-
hibit longitudinal incisions that are faint and
do not obviously conform to any specific de-
sign. There are two very slight notches on the
ridge between the two weathered faces.
The third incised stone (0-4701) is a flat

stream-rounded metamorphic pebble both
faces of which exhibit myriad incisions (fig.
9.20d). These are either so indistinct or con-
fused with each other that, with the possible
exception of four parallel hatchures, no spe-
cific design can be distinguished. This spec-
imen is 7.9 cm long, 4.1 cm wide, and 1.7
cm thick.
The regional distribution and interpreta-

tion ofincised stones have already been sum-

marized in reference to specimens from Pin-
yon House and Two Eagles.
MISCELLANEOUS ARTIFACTS: Two artifacts

found at Crater Middens resist inclusion in
well-defined categories. One ofthese (0-519)
is a transversely broken, stream-rounded
metamorphic pebble, the fractured margin of
which at one side is slightly flattened by an
abraded facet that suggests use as a scraper.
It is 2.2 cm long from the fracture to the
opposing end, 3.2 cm wide, and 1.0 cm thick
(tables 9.20, 9.21). The use-wear on this spec-
imen is very faint and in all probability it was
picked up, used once to scrape or shave some-
thing, and tossed away.
The other artifact is a neatly percussion-

trimmed block ofgranite (0-3663; table 9.20).
It is 15.6 cm long, 8.2 cm wide, 6.1 cm thick,
rectangular in plan, rhomboidal in long sec-
tion, and essentially tabular in short section.
It has been pecked on both faces but aside
from this shows no evidence of use. It is pos-
sible that this piece was employed as an anvil
in bipolar percussion work or the splitting of
bone but seems too well made for either pur-
pose. No other specific interpretation, how-
ever, can be offered.
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f Two specimens are decorated by incision,
one (0-448) by what appear to have been two
series ofdeeply scored hatchures on opposing
sides ofthe bead, the other (0-3838) by light-
ly incised parallel lines that were oriented
perpendicular to the axis ofthe bead and may
have encircled its entirety.
For all the variability in length, diameter,

and decoration observed in these beads, mode
of manufacture, where it could be deter-
mined, was always by snapping a section of

;~/ bone at either end by means of tranversely
sawn grooves and smoothing the ragged ends
by grinding. The polish exhibited by some
specimens is very likely the result ofextended
wear.

_IL-
0 1 2 cm. 4

Fig. 9.21. Selected artifacts of worked bone
from Crater Middens. a, b. awls; c. flaker; d. spat-
ula; e. bone tube; f, g. bone beads; h. section of
sawn bone; i. section of cut bone; j. bone scraper;
k. bone needle; 1. bone side-scraper. a. 0-2527; b.
0-2798; c. 0-400; d. 0-2811; e. 0-3866; f. 0-4563;
g. 0-4768; h. 0-4818; i. 0-4152; j. 0-580; k.
0-548; 1. 0-3356.

WORKED BONE

The assemblage ofworked bone from Cra-
ter Middens comprises 269 individual spec-
imens but only five are complete and less
than a third can be assigned to a specific cat-
egory of tool or ornament (tables 9.22, 9.23).
The rest are unidentifiable scraps that, in
varying degrees, show evidence of modifi-
cation by use or intentional shaping.
BoNE BEADS (30 specimens; all small mam-

mal or bird bone): Bone beads are more com-
mon than any other category ofworked bone
at Crater Middens, probably because even
small fragments are readily identified. The
bulk of the specimens cannot be measured
for either length or diameter. Those that can
graduate without obvious discontinuity from
2.1 to 0.4 cm in length (9 specimens) and
from 0.6 to 0.2 cm in diameter (8 specimens),
although one fragment (0-1951) is from a
bead that was more than 0.8 cm in diameter
(fig. 9.21 f, g). Perhaps a larger sample would
disclose standardized lengths and thick-
nesses.

Bone beads are of near-ubiquitous distri-
bution in the Inyo-Mono region, again, per-
haps because they are more readily recog-
nized as fragments than bone artifacts ofother
types. In the southern part ofthe region, they
are reported in small quantities from the Stahl
site (Harrington, 1957: 69), Rose Spring
(Lanning, 1963: 260), the Baird site (Hille-
brand, 1974: 79), Coville Rockshelter
(Meighan, 1953: 182), and Ray Cave (Pan-
laqui, 1974: 43), but not Iny-2 (Riddell, 1951),
or any of the small sites near Owens Lake
excavated by Wilke (1983). Both decorated
and undecorated bone beads are occasionally
present in Death Valley (Hunt, 1960: 146,
269). Further north, both E. Davis (1964:
278) and Enfield and Enfield (1964: 411) re-
port bone beads from sites excavated in Long
Valley. The specimens described by Enfield
and Enfield, however, are drilled wall sec-
tions rather than the tubular type found at
Crater Middens and the other sites men-
tioned above. The absence of tubular bone
beads at Iny-2 and in the late prehistoric de-
posit of the Rose Spring site suggests they
may have been replaced in late prehistoric
times by beads of steatite and shell, both of
which are represented at Iny-2 and the youn-
ger deposit of the Rose Spring site. The dis-
tribution of bone beads at Crater Middens is
ambiguous in this regard (tables 9.22, 9.23).
They are very common in the buried deposit
of Midden III-which represents the earlier
occupation of the site, and in structures and
the buried deposit ofMidden IV-which rep-
resent the more recent occupation. They are
not common in the buried deposit ofMidden
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II -which represents both early and late site
occupation. In the Crater Middens case at
least, it may be that the spatial distribution
of bone beads is more a reflection of local
social and economic activity than a reflection
of temporal trends in bead styles.
BoNE TUBES (3 specimens; all small to me-

dium-size animal bone): Three fragments of
small to medium-size animal long bone care-
fully finished by grinding and polishing on
an intact end probably derive from bone tubes
(fig. 9.21e; table 9.22).
These fragments are similar to bone beads

in shape but differ from them in size and
degree offinish. All three are ground and pol-
ished on both sides of the lip, rather than
merely on the exterior as is the case with
beads. None is sufficiently complete to fur-
nish an accurate measurement ofeither length
or diameter, but each one appears to have
been more than 1.0 cm in diameter. By com-
parison, the largest bead that could be mea-
sured was only 0.6 cm in diameter although
one incomplete piece would have been more
than 0.8 cm in diameter when intact.
These bone tubes may have been worn as

large beads, incorporated in loop snares
(Wheeler, 1942: fig. 26), or used as sucking
devices by shamans. With respect to the last
it should be noted that there is no specific
mention ofthe ethnographic use ofbone tubes
by shamans in Owens Valley (Steward, 1933:
313) or by those among the Nevada Shoshoni
(Steward, 1941: 320-321), the Ute, or South-
ern Paiute (Stewart, 1942: 344-345). They
were, however, employed by some Northern
Paiute shamans (Stewart, 1941: 413).
Aside from one bone pipe found in Death

Valley (Hunt, 1960: 269)-which bears no
real resemblance to the specimens from Cra-
ter Middens, the only recorded example of a
bone tube anywhere in or near the Inyo-Mono
region is from Coville Rock Shelter (Meigh-
an, 1953: 182, pl. 27r).
AwLs (10 specimens; 9 large mammal bone,

1 bone of indeterminate size class): Ten
sharply tapered or pointed fragments were
identified as the distal portions, or tips, of
awls. All of them appear to have been fin-
ished by grinding or shaving, the striations
from which are clearly evident, in eight cases
somewhat obscured by a fine polish resulting
from use. It is possible that these awls were

fashioned entirely by grinding but more likely
that at least some were initially split out of
larger sections of bone and brought to rough
shape by percussion retouch along the mar-
gins. Several have been lightly burned but it
is uncertain whether this is a form of tem-
pering or merely a consequence of their hav-
ing been tossed into a trash fire.
Three ofthese fragments (0-2527, 0-2619,

0-2620) are relatively stout, flattened in cross
section, and tapered primarily by reduction
in width rather than thickness, which con-
stricts markedly only at the distal extreme
(fig. 9.21a). Three other fragments (0-2798,
0-4315, 0-4353) are much more delicate,
symmetrically tapered, and round in cross
section, but one (0-2798) may have been used
following a lengthwise fracture that left it
planoconvex in cross section (fig. 9.2 lb). The
remaining four pieces lack distal termina-
tions and are in other respects so fragmentary
that the original configuration cannot be de-
termined.
The use-wear and shape of these tools es-

tablishes their probable use in the manufac-
ture ofcoiled basketry, which requires an awl
to insert the weft through the coils as the
basket is made. The dichotomy of size and
shape between the more complete specimens
almost certainly corresponds to differences in
the texture ofweave for which they were em-
ployed. At a working penetration of 1.0 cm,
the larger specimens form an opening with a
maximum diameter of between 0.4 and 0.5
cm and would be better suited to coarse work
than the smaller specimens, which at similar
penetration form openings ofbetween 0.2 and
0.3 cm.
The Owens Valley Paiute are reported to

have used awls ofcactus needles but not bone
(Steward, 1933: 271; but see Steward, 1941:
288,337). Moreover, bone awls-indeed bone
artifacts of all kinds-are scarce in archaeo-
logical deposits throughout eastern Califor-
nia. Harrington(1957: 69,80), Lanning(1963:
260), Panlaqui (1974: 32), and E. Davis (1964:
278) report a few examples, however. The
absence ofbone awls at Iny-2, a site very rich
in artifacts of other kinds, is particularly tell-
ing and may indicate either the replacement
of bone awls with awls of cactus needle or a
growing reliance on twining-as opposed to
coiling -or a combination of the two, in late
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prehistoric times. That most of the awls that
have been found in the Inyo-Mono region
are from contexts suggesting dates prior to
A.D. 1300 tends to support this notion. The
sample of awls from Crater Middens is too
small to shed much light on this issue but
they occur slightly more often in earlier con-
texts than later contexts (tables 9.22, 9.23).
FLAKERs (3 specimens; all large mammal

bone): Three blunt, but well-worked, tool tips
were tentatively identified as fragments of
flakers. None is longer than 2.1 cm, which
precludes assessment oftheir original size and
shape. With respect to the working end or bit,
however, one (0-399) appears to have been
essentially cylindrical, another (0-2977) es-
sentially conical, and a third (0-400) wedge-
shaped in plan and tabular in cross section
(fig. 9.21c). All are scratched and scored in
the manner consistent with that expected of
flakers but it was primarily on the basis of
shape-the bluntness of their working ends
in particular-that they were classified as
flakers.
With the exception ofa single blunt-ended

object from the Rose Spring site interpreted
as a flaker by Lanning (1963: 260), bone ar-
tifacts similar to the three flakers found at
Crater Middens are missing from the inven-
tories of excavated sites in the Inyo-Mono
region. Hunt (1960: 269), however, reports a
horn (antler?) flaker from Death Valley and
Panlaqui (1974: 33) describes three heavy
bone tools from Ray Cave that are suitable
for flaking, punching, or digging.
SPATULAS (7 specimens; 6 large mammal

bone, 1 small animal bone): Seven relatively
flat fragments of long bone wall that show
evidence ofintentional shaping and use along
the sides and an arcuate working end were
identified as belonging to spatulas. Three of
these (0-757, 0-2452, 0-2811) appear to
have been split, roughly shaped by percus-
sion, and finished by grinding (fig. 9.2 Id). A
fourth (0-4536) was similarly split and
trimmed by percussion and then put to use
without being ground. The remaining three
were split and ground, but are too fragmen-
tary to ascertain whether they had been
trimmed by percussion.

All seven are well-smoothed, in some cases
polished, as the result of use. The wear is
most pronounced on the ends of these frag-

ments but it is also present in less severe form
along the lateral edges and, in a few cases, on
one or both faces. Despite their similarities
in form and use-wear, these fragments rep-
resent tools ofwidely varying size. The small-
est (0-2974), the only one made from a small
animal bone, was no more than 0.5 cm wide.
The end of this piece is asymmetrically bev-
elled and striated from use. The largest, the
one left unground (0-4536), is 1.6 cm wide.
Both the shape and wear characterizing the
six larger implements is most consistent with
the interpretation that they were used in the
fleshing, dehairing, and tanning of hides. It
is quite possible, however, that they were em-
ployed in altogether different tasks, for ex-
ample to prepare sinew and other fiber or
food, or simply as spoons. The smallest of
the seven would be serviceable for very fine
hidework or, as a chisel, in fine woodwork.
Bone spatulas are not reported from any

excavated site within the Inyo-Mono region
proper, but a small bone object found in Ray
Cave (Panlaqui, 1974: 33) is evidently rem-
iniscent of the smallest spatula recovered at
Crater Middens. Hunt (1960: 144-146, 269)
reports several examples from Death Valley,
all from contexts suggesting dates after A.D.
600, and there is one in the collection from
Coville Rock Shelter in the mountains be-
tween Death Valley and Saline Valley
(Meighan, 1953: 180-181).
SIDE-SCRAPERS (3 specimens; all large

mammal bone): Three fragments of large
mammal long bone, each one split and
trimmed by percussion but unground, show
evidence along one lateral margin of having
been used as scrapers. In all three fragments
the wear resulting from this use extends per-
pendicularly from the working edge toward
the smooth bone exterior (fig. 9.2 11). In two
instances (0-2525, 0-3356) this takes the
form of abrasion, polish, and striations, and
in one (0-4513) that ofa flat, polished bevel.
As in the case of bone spatulas, the most
probable use for these tools is that ofworking
hide and leather, most likely in the removal
of flesh and hair. As is also true ofbone spat-
ulas, however, the possibility of other uses
cannot be excluded. The piece with the bev-
elled edge, for example, might as easily be
explained as a woodworking tool. Similarly,
the other two are suitable for use in the prep-
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aration of fiber and display wear that would
be consistent with this interpretation.
No specimens comparable to these scrap-

ers are reported anywhere in the Inyo-Mono
region or Death Valley, perhaps because they
might easily be missed by casual inspection.
A chipped bone saw from Ray Cave (Pan-
laqui, 1974: 46) may be somewhat similar
but this is not clear from its description. Out-
side the region the closest geographical oc-
currence of similar specimens is a group of
notched tools interpreted as fiber- and hide-
working implements recovered from sites in
the vicinity ofthe Perris Reservoir, Riverside
County, California (Mix, 1974: 190). The
Crater Midden specimens, however, are less
well-worn than these.
MISCELLANEOUS WORKED BoNE: In addi-

tion to those that can be readily assigned to
formal artifact categories, a substantial num-
ber ofthe worked bone objects found at Cra-
ter Middens are either too fragmentary to
permit specific classification or do not fit into
any well-known or commonly recognized
category.
Two cottontail (Sylvilagus) (0-548,0-634)

radii appear to have been used as needles or
awls (fig. 9.2 1k). Each retains the proximal
articulation and has been snapped diagonal-
ly, leaving ragged fracture terminating in a
sharp point. This diagonally fractured end,
which was evidently left undressed, i.e., un-
ground, is smoothed and polished, possibly
as the result of use in piercing skins or hides.
This smoothing might stem from passage
through the gut of a carnivore but the lack of
similar attrition on the intact articulations
weighs against this possibility. No similar
specimens are mentioned for any part of the
Inyo-Mono region or Death Valley. They are
easily missed, however, and are likely to be
recognized as tools only by examination with
binocular microscope.
A very small fragment ofsmall animal bone

(0-3467) one end of which has been ground
on both margins to form a very fine point
was probably used as a needle. The tip, which
lacks perhaps 0.3-0.4 cm of the termination,
is at the point of the break only 0.2 cm wide
and 0.1 cm thick. Only a small fraction of
the proximal end is intact but its presence
confirms that when complete, this tool was
no more than 2.5 cm long, which would seem

to exclude its use as a fine-tipped awl of the
kind described by Ambro (1970). The tip and
the raised portions ofthe shaft are smoothed
and polished, presumably by use, and part of
the exterior bone surface appears to have been
intentionally smoothed and polished during
manufacture. The piece has been lightly
burned, possibly as an attempt at tempering;
alternatively this might only reflect its having
been disposed of in a fire. As a small bone
fragment ofthis kind would be easily missed,
it is not surprising that there is no mention
of similar specimens anywhere in the Inyo-
Mono region.
A piece of large mammal bone (0-580),

the curvature ofwhich suggests it is a section
of long bone wall from the base of an artic-
ulation, has been at one end shaped by per-
cussion and shows evidence ofuse as a scrap-
er or chisel (fig. 9.1 9j). The shaped working
end of this piece, which is the end away from
the articulation, is irregularly convex in plan
and resembles the working ends of the bone
spatulas described previously. Being pre-
pared by bifacial percussion, however, it is
sharper and more wedge-shaped in cross sec-
tion than spatulas. If this piece is complete,
the sides and base were evidently left un-
modified. In its present condition, however,
this artifact would be difficult to use. It is
quite small, measuring only 3.0 cm long, 1.6
cm wide, and 0.8 cm thick, which in com-
bination with the roughness ofits base, would
make it difficult to grasp for any length of
time. It seems more likely, therefore, either
that it was used as the bit in a socketed tool
or that one side and the base-which would
have been a section ofjoint articulation -are
missing. Wear is present as a fine polish on
the exterior bone surface, set well back from
the edge, and there is smoothing and polish-
ing at thejuncture between one lateral margin
and the interior bone surface. The lateral
margin may have been intentionally modi-
fied during the preparation of the tool, but
the polish on the exterior bone surface is
clearly the result of some kind of use that
brought this exterior surface into close con-
tact with the material being cut, scraped, or
gouged by the leading edge of the tool. Cur-
iously, the working edge shows no similar
evidence ofwear, perhaps because it had been
recently rejuvenated. This implement would

1989 267



268 ANTHROPOLOGICAL PAPERS AMERICAN MUSEUM OF NATURAL HISTORY

serve well in the same range oftasks that have
been inferred for spatulas: fleshing, dehairing,
and tanning of hides. Owing to the sharper
working edge, however, it might also have
been used as a chisel or gouge in woodwork-
ing. Indeed, the latter interpretation is the
one most consistent with the glosslike polish
it exhibits on one face. There is evidently no
record of comparable examples in the Inyo-
Mono region.
A small, biconically drilled fragment of

bone (0-558) is probably part of a pendant.
When complete, the original was evidently
straight-sided and sublenticular in cross sec-
tion. Both faces and the one intact side are
ground and polished, the latter perhaps as the
result ofbeing worn. Somewhat similar drilled
bone pendants and beads occur sporadically
in the Inyo-Mono region. Ring-shaped beads
are reported for Mammoth Creek Cave (En-
field and Enfield, 1964: 411) and a rectan-
gular bead was found at the Rose Spring site
(Lanning, 1963: 260). Bone pendants, none
closely similar to the one from Crater Mid-
dens, have been found in Death Valley (Hunt,
1960: 266) and at Ray Cave (Panlaqui, 1974:
43).

Eight scraps ofdiscarded debris document
some of the manufacturing techniques em-
ployed with bone. Six pieces, three of large
mammal bone and three of small animal
bone, exhibit at one margin the remains of
transverse grooves used to weaken the bone
wall so they could be snapped and removed
from adjoining sections, which were evi-
dently saved, while these specimens were
thrown away (fig. 9.2 1i). These grooves sug-
gest use of a tool that was either quite blunt
or quite thick. Many ofthe more heavily used
bifaces found at Crater Middens are capable
of producing such grooves and exhibit wear
suggesting use in this manner.
Another small animal bone (0-4818) was

at one end diagonally cut almost completely
through from one side before it snapped, ev-
idently by the force of the sawing stroke (fig.
9.21h). A second, incipient cut mark on this
piece, parallel to the first and 0.6 cm away,
is only 0.1 cm wide but twice that deep. The
configuration ofboth cuts and the manner in
which the complete one was executed makes
it almost certain that they were made with a
fine-toothed metal saw. Accordingly, such

saws were either used in early historic times
by the occupants of Crater Middens or the
inhabitants of the site brought meat or scav-
enged bones and scraps from nearby settle-
ments or ranches. Either way, this artifact,
along with certain others-most ofthem glass
beads-documents the use of the site in early
historic or protohistoric times. The occur-
rence of this bone specimen in kthe buried
deposit ofMidden IV (tables 9.22, 9.23) sup-
ports the notion that aboriginal residence of
this midden dates toward the end of the oc-
cupation of the site.
The last piece of bone debris (0-421A) is

a splinter 3.8 cm long and 0.4 cm wide, the
needlelike configuration ofwhich appears un-
natural and may be the byproduct of a pro-
cess in which long, thin sections ofbone were
split out of large pieces by means of incised
grooves. This fragment shows no obvious
groove remnant on either lateral margin,
however, and it might be nothing more than
an oddly shaped fragment of smashed or
chewed bone.
A total of 14 small fragments of large an-

imal long bone have been worked into a gentle
taper that suggests they are either awls or
flakers but, lacking large sections ofthe work-
ing ends, cannot be reliably assigned to either
category. Most of these show some evidence
ofburning, but as with most other bone tools
exhibiting this characteristic, it is uncertain
whether this is a form of tempering or the
result oftheir having been disposed ofin fires.
The remaining pieces ofworked bone, 196

specimens in all, are too small to provide any
hint of their original form or intended func-
tion. Of these, 74 are modified only by
scratching and polishing. Of this group, 26
are large mammal bone, 25 are small animal
bone, and 23 are unclassifiable in this regard.
There is the possibility that a few of these
scratched and polished pieces were modified
by animals, for example by gnawing and gut
passage, rather than by aboriginal craftsmen.
The last 112 worked bone fragments have
been shaped during manufacture or as the
result of use and are clearly artifacts. Large
mammal bone accounts for 62 ofthese, small
animal bone for only 7, the balance being
unclassifiable. Given the differential distri-
bution of small and large animal bone be-
tween the specimens that are only scratched
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TABLE 9.24
Distribution of Shell Beads and Shell Bead Refuse at Crater Middens

Midden I Midden II Midden III Midden IV Midden V

Mid- St. St. Mid- St. Mid- Mid- Mid-
St. 3 Surf. den St. 7St. 9 10 12 Surf. den 16 Surf. den Surf. den Surf. den Total

Middens
Olivella
Ala 1 1
Ela 2 1 2 5
Elb 1 1 1 3
E2 2 1 1 1 5
E3a 1 2 3
KI 2 1 3
K2 1 1 2
K3 1 1 2
Refuse 7 2 3 4 16

Tivella
Thin disk 1 1

Haliotis disk
Nacreous (H3a2) 1 1
Epidermis (H7a) 1 1 2

Limpet ring 1 1
Unidentified 1 1

and polished and those that have been shaped,
it would seem likely that many of the
scratched and polished pieces are parts of
beads and that many ofthe shaped pieces are
parts of awls, flakers, and spatulas.

BEADS OF SHELL, STONE,
AND GLASS

SHELL BEADS (30 specimens; 24 Olivella, 1
Tivella, 3 Haliotis, 1 Limpet, 1 Unidentified):
Eight different Olivella shell bead types were
present (tables 9.24, 9.25): Small Spire-lopped
(Class Al a), Round Thin Lipped (Class E I a),
Oval Thin Lipped (Class Elb), Full Lipped
(Class E2), Large Lipped (Class E3a), Cupped
(Class KI), Bushing (Class K2), and Cylinder
(Class K3). With the exception of the Small
Spire-lopped form, which is not sensitive to
time, all these types are considered tentative
markers of the Klondike phase. Ifthis dating
is correct, the bulk ofthe 16 pieces of Olivella
bead production refuse must belong to this
phase as well. That is, it scarcely seems pos-
sible that shell beads would have been made
in any frequency locally before imported shell
beads were available more or less regularly

to the prehistoric inhabitants of Owens Val-
ley.

Represented among the six remaining shell
beads were one Tivella Thin Disk, a Haliotis
Nacreous Disk (Class H3a2), two Haliotis
Epidermis Disks (Class H7a), a Limpet Ring,
and an unidentified fragment. The Limpet
Ring is regarded tentatively as a marker for
the Baker phase, the others as tentative mark-
ers for the Klondike phase.

STEATITE DISK BEADS (17 specimens; 16
large, 1 small): Steatite disk beads of two di-
ameters, large and small, were found at Cra-
ter Middens (tables 9.26, 9.27). It is uncertain
whether variation in size of these beads (the
metric data for which will be presented else-
where along with those for all shell, stone,
and glass beads in the collections from these
sites) is temporally significant. For the mo-
ment, however, both large and small varieties
are regarded tentatively as Klondike phase
markers.
GLAss BEADS (63 specimens): Glass beads

were unexpectedly abundant at Crater Mid-
dens, especially in Structure 12 (tables 9.28,
9.29). The identifiable types present can be
described as follows: White (Meighan Types
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TABLE 9.26
Distribution of Steatite Disk Beads at Crater Middens

Midden I Midden II Midden III Midden IV Midden V
Mid- St. St. Mid- St. Mid- Mid- Mid-

St. 3 Surf. den St. 7St. 9 10 12 Surf. den 16 Surf. den Surf. den Surf. den Total
Steatite disks
Large 2 3 2 5 3 1 16
Small 1 1

185 and 233), Red with Green Core (Meighan
Types 104 and 105), Blue Faceted (Meighan
Types 149 and 154), Green with Red Stripes
(Meighan Type 246), Opalescent (Meighan
Type 189), Red with White Core (Meighan
Types 100 and 102), Red with Red Core
(Meighan Type 106), Red Pear-Shaped
(Meighan Type 118), and Blue (Meighan Type
325). Taken as a whole, this collection seems
to date the Trapper and Mexican periods of
California history and to predate the Mission
period.

MINERALS
QUARTZ CRYSTALs (3 specimens): In con-

trast to the large collection from Two Eagles,
only three specimens ofcrystalline quartz were
found at Crater Middens (tables 9.30, 9.31):
one (0-2379) complete clear crystal only 0.8
cm long, 0.4 cm wide, and 0.3 cm thick, a
small fragment (0-3116) of a milky quartz
crystal less than 1.0 cm long in any dimen-
sion, and a mass of milky quartz crystals (0-
2795) 2.1 cm long, 1.6 cm wide, and 1.6 cm
thick.
OCHER (20 specimens): A total of 19 small

bits ofred ocher and one large mass ofyellow
ocher were evidently intended for use as pig-
ment. The red ocher varies in color from 1OR
to SYR, but most pieces are lOR. None is
larger than a pea or shows definite evidence
of use. Most of them presumably owe their
color to the presence of iron in some form.
A few, however, may be cinnabar, since Stew-
ard (1933: 276) records that the Owens Val-
ley Paiute used this mineral, rather than he-
matite, for red paint, securing it from the Last
Chance Mountains, west of Death Valley.
The lump of yellow ocher (0-4483) is 7.7

cm long, 5.0 cm wide, and 3.0 cm thick and
appears to be unused. Mustard brown in col-

or (1OYR 5/8), it does not resemble the de-
scription of the lemon yellow pigment ob-
tained in trade by the Owens Valley Paiute
from the Shoshoni to the east (Steward, 1933:
276), but is evidently similar to the orange-
yellow ocher found in the upper deposit at
Iny-2 (Riddell, 1951: 18).
Red and yellow ocher occurs sporadically

at excavated sites throughout the Inyo-Mono
region and surrounding areas (Bettinger,
1981c; Meighan, 1953: 185; Panlaqui, 1974:
44). The distribution ofthe specimens at Cra-
ter Middens (tables 9.30,9.31) suggests great-
er use of these materials during the earlier
occupancy ofthe site, all but two being found
in the deposit of Midden III and the lower
deposit of Midden II.
CHALK (15 specimens): A total of 15 small

lumps of white, chalky mineral was found
(tables 9.30, 9.31). Each one contains some
sand in the matrix, but there is marked vari-
ation between individual specimens in the
quantity, size, and degree of sorting of these
inclusions. All 16 specimens reacted vigor-
ously to a moderately strong solution of hy-
drochloric acid (HCI), presumably owing to
the presence of calcium carbonate (CaCO3).
As with similar chalklike lumps ofmineral

found at Pinyon House, these pieces are prob-
ably pigment and may have been obtained at
the eastern margin of the Poverty Hills, 11
km southeast of Crater Middens, which was
the Owens Valley Paiute source ofchalk used
for white paint (Steward, 1933: 277). A single
lump of white, chalklike pigment is reported
for Rose Spring (Lanning, 1963: 262), but no
other sites in the Inyo-Mono region.
MICACEOUS SCHIST (696 specimens): Un-

modified fragments of micaceous schist are
common at Crater Middens and almost cer-
tainly represent debris resulting from the use
or manufacture of the thin schist milling-
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stones described with the groundstone as-
semblage. It is significant in this regard that
although every attempt was made to recover
schist scraps at Pinyon House and Two Ea-
gles, none was found at either site. Since, as

> 0 o discussed earlier, schist millingstones were

very likely used at both sites, the absence of
such scraps at either one tends to imply that

_ these fragments are the byproducts of man-
ufacture, refurbishing, or ritual destruction
and not fortuitous losses by attrition from
use.o1, As expected, the distribution of unmodi-
fied pieces of schist (tables 9.30, 9.3 1) is very
nearly identical to the distribution of schist
millingstones (tables 9.1, 9.2), both implying
use of these distinctive grinding implements
predominantly during the later occupation of

X oqoCrater Middens.
SLATE (25 specimens): The 25 unmodified

fragments ofgreen or gray-brown slate found
at Crater Middens may be pendant or incised

0
o o tablet blanks, debris from the manufacture

m - £ of pendants or tablets, or unmodified por-
¢>, * o o tions of broken pendants or incised tablets.

The bulk ofthem (80%) were recovered from
.4 i 1otheburied deposit of Midden II, where they

tend to be concentrated in the upper part of
the deposit (tables 9.30, 9.31). The other 20
percent were scattered throughout the site in
contexts that place them with the later pre-

cq
'ohistoric occupancy. The interpretation most
0o consistent with these data is that the use or

manufacture ofslate pendants or incised tab-
0 lets was at all times more prevalent in Mid-

den II than other parts of Crater Middens
and that these items figured more promi-
nently in the later prehistoric occupation of
the site than in earlier occupations.
OBSIDIAN FLOAT (31 specimens): Nearly all

'0 N ofthe obsidian float found at Crater Middens
was in the form of very small rounded peb-

_q bles, none much larger than 1.0 cm in di-
o4 ameter (tables 9.30, 9.31). Many ofthese were
db undoubtedly obtained from stream deposits

along Owens River, where alluvial obsidian
'0

r r is relatively common. Two relatively large
specimens in the Crater Middens collection,
one (0-3580) 2.4 cm in maximum diameter,
the other (0-4667) 3.3 cm in maximum di-
ameter, are probably from the same general
alluvial source. At least some of the smaller
pieces may be weathered fragments of Fish
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TABLE 9.28
Distribution of Glass Beads at Crater Middens

Midden I Midden II Midden III Midden IV Midden V
Mid- St. St. Mid- St. Mid- Mid- Mid-

St. 3 Surf. den St. 7St. 9 10 12 Surf. den 16 Surf. den Surf. den Surf. den

2
2

21

2 1 1

1 1
2

6
1

27

4

2

Total

1

Springs obsidian inadvertently brought to the
site in perlite matrix attached to material
quarried at that source. The alluvial speci-
mens, on the other hand, were almost cer-
tainly collected and brought to the site delib-
erately. The larger two may have been
intended for use as small cores, there being
five worked alluvial obsidian cores in the
Crater Middens collection and several other
similar specimens in the collections from Two
Eagles and Pinyon House. The smaller peb-
bles admit no clear interpretation, but may
have been used in rattles (cf. Steward, 1933:
278).
INDURATED KAOLIN (4 specimens): Four

fragmentary nodules ofindurated kaolin were
found (tables 9.30, 9.31). They are unmodi-
fied and no specific interpretation for their
intended use immediately suggests itself; pos-
sibly they were parts ofcharms or sources of
white paint. Whatever their purpose, it is
likely that all four were obtained somewhere
in the vicinity of Hot Creek in Long Valley,
where kaolin, hydrothermally altered from
rhyolite, is common.
MISCELLANEOUS MINERALS: Among the

more interesting pieces of unmodified min-
eral found at Crater Middens (tables 9.30,
9.31) is a small bit ofblue turquoise (0-2724)
less than 0.6 cm in any dimension. Riddell

6
2

5
2
10

1
27

1
2
3

and Riddell (1956: 31) report the one other
occurrence of turquoise from Owens Valley,
which they attribute to an eastern Mojave
Desert source now thought to have been
worked successively by Anasazi, Hakataya,
and Paiute miners (Leonard and Drover,
1980: 251-252), or to a local source east of
the modern town of Independence. In view
of the dearth of this mineral at Owens Valley
sites, the former explanation seems the most
probable.
Two lumps of iron mineral, perhaps li-

monite, may have been saved as talismans
or intended for use as pigment, though they
are very hard and would not easily serve the
latter purpose. One (0-4408) is 1.8 cm long,
1.2 cm wide, 0.8 cm thick. The other (0-679/
2) is smaller, measuring 0.6 cm long and wide
and 0.3 cm thick.
Two pieces ofa broken mica tablet (0-631),

0.8 cm wide, 0.2 cm thick, and presently 0.8
cm long, were recovered. It is possible that
the original broke during an attempt to drill
it for use as a bead or pendant or that it was
brought to the site as a charm or to be mount-
ed in mastic on some other object. Alterna-
tively, it may have simply weathered out of
a piece of granite and been deposited natu-
rally.
Two additional crystals of unidentified

Meighan
Type
100
102
104
105
106
118
149
154
185
189
233
246
325

Unidentified

1

1
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mineral were recovered. One reddish black
columnar specimen (0-2513), octagonal in
cross section and measuring only 0.5 cm long,
0.3 cm wide, and 0.2 cm thick, is probably
natural to the site. The other (0-420) is a
large fibrous mass of pink and green crystals
that measures 9.3 cm long, 5.8 cm wide, and
4.3 cm thick. This specimen was almost cer-
tainly imported to the site, but its source,
mineral composition, and intended purpose
are uncertain.

HISTORIC ARTIFACTS

Other than glass beads, which are de-
scribed elsewhere in this volume, the only
historic artifacts that can confidently be
ascribed to the aboriginal occupation of Cra-
ter Middens are two worked fragments of
glass. Of the other historic artifacts found at
the site, some are equivocal in terms of their
association with the aboriginal assemblage,
others are clearly unrelated to it (tables 9.32,
9.33).
Both pieces of worked glass are fragments

from the shoulders of green-brown bottles.
Both are delicately wrinkled on the exterior
and mirror-smooth on the interior, exhibit
bubble inclusions, and lack evidence ofmold
seams; differences in shoulder contour and
thickness suggest that two different bottles are
represented. The larger (0-527) of the pair
shows several percussion flake scars and one
nicked and nibbled edge and may have been
rudimentarily shaped and used as a scraper
or saw. It is 4.7 cm long, 3.1 cm wide, and
0.5 cm thick. The other (0-391) is unifacially
flaked and ground on one edge and nibbled
by use or light percussion on another. As this
piece shows little attrition in other respects,
the grinding, which is parallel to the working
edge, may be the result of platform prepa-
ration rather than use-wear. This specimen
is 2.7 cm long, 1.8 cm wide, and 0.4 cm thick.

In addition to these two tools, 13 other
pieces ofsimilar green-brown bottle glass were
found scattered on the surface or in the upper
parts ofthe midden throughout the site. Sev-
eral ofthese bear isolated flake scars but none
can be reliably identified as tools. Collec-
tively, they vary in thickness from 0.5 to 0.2
cm, lack mold seams, and exhibit wrinkled
exteriors and smooth interiors in all cases
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TABLE 9.30
Distribution of Minerals at Crater Middens

Midden I Midden II Midden III Midden IV Midden V

Mid- St. St. Mid- St. Mid- Mid- Mid-
St. 3 Surf. den St. 7St. 9 10 12 Surf. den 16 Surf. den Surf. den Surf. den Total

Quartz crystals
Ocher
Red
Yellow

Chalk
Micaceous schist
Slate
Obsidian float
Indurated kaolin
Turquoise
Limonite
Mica tablet
Unidentified
small crystal

Crystal mass

1 2

4

4
19 5 6 51 13 26

1

1
254
20

1 2

8
236

2
6

8

3

1

3

13 1 1 19
1 1

1 1 15
19 4 55 696

1 2 25
10 3 6 31
2 4

1
1 1 2
1 1

1

where surface orientation could be estab-
lished. Bubble inclusions are present in all
but the smallest specimens. At least three are
from bottles that were round or rounded in
cross section (0-574/1, 0-574/2, 0-3714/1),
four are from bottles that were polygonal in
cross section (0-3714/2, 0-3714/3, 0-3658/
1, 0-3658/2), and six are indeterminate in
this respect. Given similarities in color,
thickness, and surface texture, it is very likely
that these fragments derive from the same
bottles as the two glass tools just described
and thus relate to historic aboriginal occu-
pation ofthe site. Such bottle glass could have
been easily obtained as fragments or com-
plete containers at town or ranch dumps
throughout Owens Valley. A very similar
green-glass bottle with round cross section
was evidently brought intact to the site of
Pinyon House where it later broke acciden-
tally or was broken intentionally, perhaps to
obtain pieces that could be worked into tools.
The possibility should be noted that some or
all of the unworked bottle fragments from
Crater Middens may owe their presence to
more recent nonaboriginal visitors, for ex-
ample cowhands, shepherds, prospectors, or
workmen who erected an electrical transmis-
sion line that passes just east of the site. The
historic material clearly attributable to these

and other nonnative groups is described later
below.
The only other bottle fragment found at

Crater Middens is a bladelike spall of milky,
opalescent glass (0-3718). It shows no evi-
dence ofuse and might be part ofthe historic
aboriginal assemblage or debris from a more
recent nonaboriginal visit.
Two complete, but opened, cylindrical cans

were found on the surface of the site. One
(0-3518) is made with folded-edge ends and
soldered venthole. These characteristics dis-
tinguish cans made between A.D. 1810 and
1922, but are still found on condensed milk
containers (Busch, 1981), which this speci-
men appears to be. It stands 6.1 cm tall, is
6.4 cm in diameter, and is about the size of
a modem 4 ounce container. It was opened
on one end with a wedge-shaped object, per-
haps an axe, and vented at the opposite mar-
gin of the same end with a slimmer blade, a
knife for example. This can may be part of
the historic aboriginal assemblage of the site
but is very probably more recent refuse. The
other can (0-4689) is made with locked, dou-
ble end seams and locked side seams that
identify it as a sanitary can made sometime
after about A.D. 1900 (Busch, 1981) and
therefore deposited after the aboriginal aban-
donment ofCrater Middens. It stands 8.1 cm
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TABLE 9.31
Subsurface Distribution of Minerals at Crater Middens

Midden I Midden II Midden III

0-10 0-10 10-20 20-30 30-40 40-50 0-10 10-20 20-30 30-40

Quartz crystals 2
Ocher
Red 2 2 2 8 3
Yellow 1

Chalk I
Micaceous schist 148 77 26 2 1 11 2 4
Slate 9 5 4 2
Obsidian float 2 3 1 4
Indurated kaolin 1
Turquoise I
Limonite 1
Mica tablet 1
Unidentified
small crystal I

high, is 6.1 cm in diameter, and was incom-
pletely opened at one end with a can opener
of the hook-bladed type.
Four cartridge components were recovered

from the surface and buried deposits of Cra-
ter Middens. Two copper-plated, .22 caliber
short rimfire slugs clearly found their way
into the site very recently. Despite this both
were found in well-consolidated midden, one
(0-4409) in the upper 10 cm of deposit in
Midden III, the other (0-3341) at a depth of
between 20 and 30 cm in Midden II. Some-
what older than these two slugs but still too
young to be part of the historic aboriginal
assemblage, provided the site was abandoned
in 1872 or shortly thereafter, is a brass .30-
30 cartridge case (0-2054) inscribed, "W.R.A.
Co. .30 W.C.F." (Winchester Repeating Arms
Company, .30 caliber Winchester Center
Fire). A piece of lead shot (0-3983), about
size 4, found in Structure 16 might conceiv-
ably be part of the historic aboriginal assem-
blage of the site, but as no other historic de-
bris was found in Structure 16 is better
regarded as debris from a more recent hunt-
ing trip.
A green and red glass marble (0-785), 1.7

cm in diameter, found on the surface ofMid-
den II might have been brought to Crater
Middens by one of its last aboriginal occu-
pants. It might as easily be a sling or sling-

shot pellet cast into the vicinity of the site
long after it had been abandoned.
The remaining item of historic debris that

might be a part of the aboriginal assemblage
is what appears to be a tiny scrap of glazed
ceramic (0-2422). This identification, how-
ever, is tentative as the piece is less than 0.5
cm long in any dimension.
The remainder ofthe historic debris found

at the site is clearly nonaboriginal and con-
sists of seven pieces of aluminum foil (0-
2335, 0-755, 0-2514, 0-528), an aluminum
shoelace eye (0-2334) ofgrommet type, three
pieces of galvanizing-evidently coatings
from metal buckets (0-3749, 0-604, 0-677),
a portion of rubber tread (0-3340), a twisted
loop of galvanized wire (0-4965) measuring
18.0 x 12.4 cm overall, and a faintly purpled
fully machine-made glass bottle (0-4594A)
fluted on the shoulder and at the base and
inscribed on the side, "REGISTERED NET
CONTENTS 6'/2 OZS" and on the bottom
with the trademark, "PAT. NO. 62785," di-
rectly beneath which is the letter S centered
in a pentacle. The bottle stands 22.2 cm high
and is 5.4 cm in maximum diameter. The
foil, shoelace, eye, wire, and bottle were all
recovered either from the surface or the upper
portions of the midden or deposits in struc-
tures. The fragments of galvanizing, on the
other hand, were found at depths below 40
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TABLE 9.31 -(Continued)

Midden III Midden IV Midden V

40-50 50-60 0-10 10-20 20-30 30-40 40-50 0-10 10-20 20-30 30-40 Total

2

1 1 19
1

1 2
2 23 11 12 5 4 328

1 1 22
2 3 1 2 18
1 2

1
1 2

cm, suggesting they are parts of the buckets The machine-made bottle is curious in cer-
used as excavation equipment; similarly, the tain respects that deserve mention. First,
rubber tread was found at a depth ofbetween found jammed on its side in a rock fissure,
20 and 30 cm and probably belonged to the it exhibits multiple longitudinal striations on
boot of an excavator. the sides while the base is little worn in com-

TABLE 9.32
Distribution of Historic Artifacts at Crater Middens

Midden I Midden II Midden III Midden IV Midden V

Mid- St. St. Mid- St. Mid- Mid- Mid-
St. 3 Surf. den St. 7St. 9 10 12 Surf. den 16 Surf. den Surf. den Surf. den Total

Glass
Green-brown 1 1 9 3 1 15
White 1

Bottle 1 1
Cans
Hole-in-top 1 1
Sanitary 1 1

Cartridge parts
30-30 casing 1 1
#4 lead shot 11
.22 short slug 1 1 2

Aluminum foil 1 5 1 7
Grommet 1
Marble 1
Glazeware(?) 1 1
Galvanizing 1 3 4
Rubber tread
Galvanized wire
loop
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--a parison. Second, when found, it contained a
0 beetle carapace, a burned twig, and a section

of large mammal rib. The beetle may have
climbed in on its own, but the burned twig
and the mammal bone were clearly inserted

> , by design. The purpose to which this bottle
and its strange contents were put remains un-

0>°n° clear but the scratched sides of the bottle
would indicate several repetitions ofthe same
act.

UNMODIFIED VERTEBRATE
FAUNAL REMAINS

A total of 7657 pieces of unmodified bone
was recovered at Crater Middens (tables 9.34,

PO .:8 N^9.35). Among these were 347 identifiable
.P" > >ospecimens representing 13 different genera
Xo and the order Artiodactyla, including at least

a few specimens representing Ovis canaden-
sis, Odocoileus hemionus, and Antilocapra
americana. Of these, it seems very likely that

lai some fraction of the elements representing
the genera Lepus, Sylvilagus, Marmota, Lynx,3 tand Canis and the artiodactyls are products

o .w <d,toof cultural deposition. In the cases of Lynx,
Canis, and the artiodactyls, the connection is

.P". - probable because these taxa are scarce in the
EH4,,local fauna relative to their frequency at Cra-

o ° >° ter Middens and because all three are known

0r! o to have been important to the ethnographic
-ô__ inhabitants of Owens Valley (cf. Steward,

1 933: 252-25 6), either as sources offood and
skins (Artiodactyla and Lynx) or as pets
(Canis)-provided, of course, the domestic

- ° °species, C. familiaris, is the one represented
-
coo and not the wild one, C. latrans, which was

not eaten but probably taken for skins al-
though specific reports of this are evidently

- ^ lacking (Steward, 1933: 256, 257).
CD In addition to the above taxa, there is hard-

ly any doubt that the abundance of remains
- representing Lepus and Sylvilagus conveys

accurately their importance as staples ofdiet
.'> 4 and as sources of skins from which the basic

native garment in ethnographic times, the
woven rabbitskin blanket, was fashioned
(Steward, 1933: 269-270). Apart from their

to 0 tnear-universal importance to aboriginal
M e groups throughout western North America
0.5; . Q includingOwens Valley (Steward, 1933: 254-
e> 255), both species are simply too common in
O 0 P4OXthe Crater Middens collections for this to be

278 NO. 67



BETTINGER: THREE SITES IN OWENS VALLEY

TABLE 9.34
Distribution of Unmodified Vertebrate Faunal Remainsa and Other Unmodified

Organic Material at Crater Middens

Midden I Midden II Midden III Midden IV Midden V

St. Mid- St. St. St. St. Mid- St. Mid- Mid- Mid-
3 Surf. den 7 9 10 12 Surf. den 16 Surf. den Surf. den Surf. den Total

UNMODIFIED VERTEBRATE FAUNAL REMAINS
Lepus 2 2 3 3
Sylvilagus 1 2 4
Marmota
Ammosper-

mophilus
Spermophilus 1
Perognathus 2
Dipodomys
Thomomys
Neotoma
Microtus
Mustela
Lynx
Canis
Artiodactyla 4
Number

identified
specimens 1 2 2 5 14

Total bone 68 1 12 62 74 386 3'
OTHER UNMODIFIED ORGANICS
Anodonta shell
Horn/Hoof
Eggshell
Walnut hull
Unidentified

skin/rind

21
11
3
3

3
1
6
8
4

21
5
1
2

17
3
3

1 37
18
2
5

11
8

11
18
5
1

3 17 3 113
7 2 50

1 7
2 12

4
3

10
6
8

2
3 1 11 1 1

1 62
,9 2243

23 1 82 1 71
6

55 2 129
997 33 2740

23 2 9

4

5 60
43 925

3 44

2

1

a Tabulated as the number of identified specimens.

entirely an artifact of natural deposition or
differential preservation. It is tempting, fur-
ther, to speculate that the dominance ofjack-
rabbits over all other taxa virtually every-
where at Crater Middens is indicative of its
occupation by large social groups, since this
rodent was often the object of communal
drives in the fall, particularly when antelope
were too scarce to warrant such attention.
There is, however, no evidence assuring that
any of these jackrabbits were taken by drive.
Thus it is also possible that, like cottontails
and other rodents, they were taken by arrow
and snare, their superiority in numbers in the
archaeological fauna reflecting their greater
proportional abundance in the native fauna,

greater susceptibility to capture, or greater
value in native estimation.
As in the case of cottontail and jackrabbit,

the presence of marmot (certainly Marmota
flaviventris) in the Crater Middens faunal col-
lection most probably reflects its aboriginal
use for food and skins (cf. Steward, 1933:
255). This conclusion is particularly secure
in that the taxon does not frequent the arid
Desert Scrub community in which Crater
Middens is located. It would follow that the
specimens in the collection must derive from
individuals taken elsewhere and brought back
to the site. The nearest known marmot col-
ony is situated 11.5 km to the west in Big
Pine Canyon (Larson, 1977: 2) at an eleva-

19
14
44

3 38
1 21

2
2

23

9 347
34 7657

259
7
4
2
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TABLE 9.35
Subsurface Distribution of Unmodified Vertebrate Faunal Remainsa and Other Unmodified

Organic Material at Crater Middens

Midden I Midden II Midden III

0-10 0-10 10-20 20-30 30-40 40-50 0-10 10-20 20-30

UNMODIFIED VERTEBRATE FAUNAL REMAINS
Lepus 9 5 6 1 12 7 6
Sylvilagus 3 4 3 1 4 3 5
Marmota 1 2 1 1
Ammospermophilus 1 2 1 2
Spermophilus 1 1 1 2 3
Perognathus 1 1 1 1
Dipodomys 5 1 1 1 5
Thomomys 3 4 1 1 6 5
Neotoma 3 1 3
Microtus
Mustela
Lynx 1
Canis 1 1
Artiodactyla 1 2 2 3
Number identified
specimens 22 20 16 4 25 21 35

Total bone 1 673 707 618 245 718 773 476

OTHER UNMODIFIED ORGANICS
Anodonta shell 30 29 11 1 1 1
Hom/hoof 2 2 1 1
Eggshell
Walnut hull 2

a Tabulated as the number of identified specimens.
b Includes one (1) unprovenienced specimen from Midde:
c Includes two (2) unprovenienced specimens (one iden

unidentified and unprovenienced specimen from Midden I'

tion of 2317 m. This lowest recorded colony
on the eastern slope of the Sierra Nevada
almost certainly furnished the individuals
represented archaeologically at Crater Mid-
dens. This is ofinterest in two respects. First,
this colony lies 6.5 km beyond the western
boundary ofthe site exploitation area (catch-
ment) projected for Crater Middens. Presum-
ably this reflects the movement of hunters,
at least occasionally and perhaps frequently,
beyond this area during the course of a day.
This seems quite likely given that the two-
hour foraging radius upon which the site
catchment concept rests applies primarily to
plant exploitation rather than animal ex-
ploitation, hunters routinely working at
greater distances from base camps than gath-
erers. Secondly, it is of importance that be-
tween 1972 and 1977, adults in the Big Pine

tified, one unidentified) from Midden III and one (1)
V.

Canyon marmot colony emerged between
March and April and were not to be seen
above ground after 22 July. Assuming these
dates translate more or less directly to pre-
contact times, the presence ofmarmot bones
at Crater Middens is reasonably convincing
evidence the site was occupied sometime
within this interval, i.e., between spring and
midsummer.
More problematic are the eight remaining

taxa represented in the Crater Middens fau-
nal assemblage: antelope squirrel (Ammo-
spermophilis), ground squirrel (Spermophi-
lus), pocket mouse (Perognathus), kangaroo
rat (Dipodomys), gopher (Thomomys), wood-
rat (Neotoma), vole (Microtus), and weasel
(Mustela). The last (weasel) is fairly rare in
the vicinity of the site today and was pre-
sumably so in the past, so one is tempted to
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TABLE 9.35-(Continued)

Midden III Midden IV Midden V

30-40 40-50 50-60 0-10 10-20 20-30 30-40 40-50 0-10 10-20 20-30 30-40 Total

7 5 3 6 3 3 2 1 1 1 78
5 1 3 1 2 1 1 1 38

5
1 1 1 1 10
4 1 1 2 1 18b
2 3 3 12
3 1 1 3 4 2 27
6 1 2 2 1 1 2 35

2 1 4 2 1 1 18
1 1

1 1
1 2

2
2 2 1 13

31 16 7 20 16 12 4 3 2 4 260
532 222 17 323 317 178 70 37 5 9 16 3 5943c

2 5 15 13 10 5 1 124
1 7

4 4
2

argue that its presence at Crater Middens is
significant. This one identified element, how-
ever, discourages any serious attempt in this
regard. The single identified element of vole
similarly defies unambiguous interpretation.
The six remaining taxa are significantly more
abundant. This, along with ethnographic rec-
ords suggesting that small rodents were, by a
variety of methods, regularly captured and
eaten, sometimes in large quantities (Stew-
ard, 1933: 255), would seem to favor inter-
pretation ofthe remains ofthese taxa as food
residue. Unfortunately, there is a problem
with this interpretation. In contrast to nearly
all artifact categories at Crater Middens, these
taxa all show a disturbing tendency to in-
crease in frequency with added depth within
the site. The simplest interpretation of this
pattern is that the remains ofthese burrowing

animals found their way into the archaeolog-
ical deposits of Crater Middens naturally.
Most ofthe specimens probably represent in-
dividuals that died in one ofthe myriad dens
or passages that riddle the cultural deposit of
this site.

Overall the faunal assemblage is much as
one would expect from ethnographic ac-
counts, both qualitatively and quantitatively
(Steward, 1938a). All the more important
ethnographic taxa, including deer, antelope,
mountain sheep, cottontail, and jackrabbit
are represented and small animals far out-
number large animals. The sample is rather
too small to provide a reliable measure of
possible temporal changes in these patterns.
It would appear, however, that artiodactyls
are more common in the buried deposits of
Midden III than elsewhere at the site, which
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suggests that small mammals increased in
importance relative to large mammals over
time at Crater Middens.

OTHER UNMODIFIED ORGANIC
MATERIAL

In addition to the collection ofanimal bone
discussed above, and the sample of charred
plant macrofossils discussed in chapter 9, an
assortment of other unmodified organic ma-
terial was found at Crater Middens (tables
9.34, 9.35).
ANODONTA SHELL (259 specimens): Paper-

thin fragments of nacreous shell were found
in 53 separate surface and subsurface sam-
ples, that is, individual surface collection units
or discrete levels of excavation. In physical
appearance, they resemble more complete
specimens of Anodonta california, which is
native to Owens River, and are probably re-
ferable to that species and that source. As the
valves of this slow-water species are quite
fragile and unlikely to have been used as either
tools or ornaments, the fragments recovered
at Crater Middens probably reflect procure-
ment and consumption of this mollusc for
food. This same species is probably the shell-
fish coyo'do, that was collected in Owens Riv-
er, boiled in the shell, and eaten by the Owens
Valley Paiute (Steward, 1933: 255).

Riddell (1951: 19) notes that shell, again
probably Anodonta, is an important constit-
uent of certain middens along Owens River,
but found only a single fragment of this shell
an Iny-2. Wilke (1983) found four fragments
at one of the sites he excavated near Owens
Lake and on this basis asserts that the role
of shellfish has been overlooked in recent
works on the archaeology of Owens Valley.
Lanning (1963: 262), on the other hand, who
notes the presence of a few scraps of shell-
probably Anodonta-at Rose Spring, con-
cludes that the species was of little impor-
tance at that site; but this is not surprising
because Rose Spring is well removed from
any habitat suitable for Anodonta.
Anodonta shell is certainly too scarce at

Crater Middens to support the notion this
species was ever an important element of the
prehistoric diet. There are, however, two re-
spects in which this scarcity may be decep-
tive. First, because the shell is quite fragile,

it is possible that the sample recovered is but
a small fraction of the original population.
This is unlikely: the abundance ofthis species
at certain riverine sites suggests it preserves
well or at least relatively well. Second, it may
be that the initial processing ofAnodonta was
normally done at the location ofprocurement
and that only the meat was brought back to
Crater Middens and other similar villages.
This would contradict the ethnographic re-
cord, which indicates that the species was
boiled in the shell, unless it is assumed that
this, too, was done at the spot of procure-
ment. It is not, of course, inconceivable that
the prehistoric treatment of Anodonta was
different from that recorded ethnographical-
ly. Were the ethnographic method followed,
however, it seems unlikely that both shucking
and boiling would be done at the location of
procurement unless a temporary camp were
established specifically for that purpose. It
would appear that the whole process would
be more efficiently done by transporting the
daily shellfish catch to base camps for pro-
cessing, although this would increase the cost
oftransport and reduce the total quantity that
could be carried. The role ofAnodonta in the
prehistoric diet at Crater Middens, therefore,
remain unclear but at the present there is no
substantive basis to infer it was more than a
supplementary food.

This aside, a good case can be made that
the relative intensity with which Anodonta
was used as a resource varied during the in-
terval in which Crater Middens was inhab-
ited. The bulk ofthis material is concentrated
in structures, the upper portion ofMidden II
and Midden IV, all suggesting more frequent
use of this species in the later periods of pre-
historic occupation (tables 9.30, 9.31). This
increase might indicate more intensive or ex-
tensive use of the resources available within
the site exploitation area of Crater Middens
or only a change in the manner in which this
particular resource was collected and pro-
cessed. Indeed, a shift from a pattern in which
Anodonta was shucked at riverine sites to one
in which it was brought to Crater Middens
without any preliminary processing would
account for the observed concentration of
shell fragments in late prehistoric contexts.
MISCELLANEOUS ORGANIC REmAmNs: Seven

pieces of horny material -sheep, cow, or
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mountain sheep horn sheaths or hooves-
were found in the deposit of Midden II (6
specimens) and Midden IV (1 specimen) (ta-
bles 9.34, 9.35). The possibility that these
scraps are mountain sheep horn is lent some
support by their occurrence in the lower, as
well as upper, deposit ofMidden II. The sam-

ple is so small, however, and the identifica-
tion so equivocal, that nothing substantial
can be concluded in regard to them.
Four small bits of eggshell (0-4578) were

found toward the base ofthe deposit of Mid-
den III. It is difficult to be certain on the basis
of these few fragments, but the shell is much
thinner than that ofmodern domestic chick-

ens and this, along with the depth at which
they were found, would suggest they derive
from a native bird.
Two pieces of walnut (Juglans) hull

(0-2797) were found in the top 10 cm ofthe
deposit of Midden II. They may be historic
aboriginal refuse but were more likely intro-
duced to the site very recently by humans or
animals.

Finally, a small bit of dried animal skin or
fruit rind (0-2888) was found at a depth of
between 20 and 30 cm in the deposit ofMid-
den II. In the absence of definitive identifi-
cation, nothing ofsubstance can be said about
this specimen.
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CHAPTER 10. CRATER MIDDENS: PLANT MACROFOSSILS

In contrast to Pinyon House, where plant
macrofossils were frequently found in situ or
recovered while screening, at Crater Middens
charred plant macrofossils were obtained only
through water separation of flotation sam-
ples. In the field, these were extracted from
each 10 cm level of each square excavated
and from all discrete subsurface features (e.g.,
hearths) and natural levels for each separate
areal subdivision (e.g., quadrant) of each ex-
cavated structure. A total of46 of these sam-
ples, selected to represent the open cultural
deposits and excavated structures of all five
middens, were processed and analyzed.

METHODS

Equipment used in water separation con-
sisted of a floating wooden box fitted with a
hinged 0.5 mm stainless steel mesh bottom,
a scoop fitted with matching 0.5 mm stainless
steel mesh, and heavy-duty filter paper to re-
ceive the separated light fraction ofeach sam-
ple. The processing was done in a stream the
running current of which lessens the possi-
bility ofcontamination between samples and
reduces the quantity of clay and silt retained
in the separated material. In the procedure
used, the empty flotation box was placed in
the water and 1.5 liters ofeach sample, about
one-half the total collected, was gradually
added to it and then gently stirred. The float-
ing light fraction was then scooped from the
surface and deposited on an appropriately la-
beled filter paper nearby. As the more freely
floating material was exhausted, the box and
its contents were periodically agitated, raised
and lowered, or swirled, so that by the cir-
culation of water, the more sodden organic
material resting on the screen bottom was
momentarily held in suspension where it
could be retrieved by the scoop. When the
sample appeared depleted and repeated agi-
tation failed to suspend any additional ma-
terial, the hinged screen bottom of the box
was opened to release the coarse heavy frac-
tion in the bottom. The box was then thor-
oughly flushed to remove any remaining ma-
terial in it or embedded in the screen and
reclosed to receive the next sample.
The labeled filter paper containing the

damp light fraction of the sample was gently
folded, sealed by stapling, and allowed to dry
slowly to prevent damage resulting from rap-
id desiccation.
To assure that no water-borne seeds had

entered from the processing environment (the
stream) and been recovered by the scoop,
during the course of each processing session
"dummy samples" were periodically ob-
tained by running the scoop through the emp-
ty box while it rested afloat in the water. In
no instance did these yield any seeds or other
plant parts.

ANALYSIS

The dry, water-separated samples were
submitted for analysis to K. T. Harper and
P. D. Collins, Department of Botany and
Range Science, Brigham Young University.
In their laboratory, each sample was weighed
and its gross composition recorded in terms
of the estimated fraction of carbonized ma-
terial and the presence and general kind of
uncharred material (e.g., rootlets, rodent feces,
etc.). The sample was then passed through a
graduated stack of three nested seives of 2.0
mm, 1.0 mm, and 0.5 mm mesh. Each ofthe
four fractions thus separated (>2.0 mm, 2.0-
1.0 mm, 1.0-0.5 mm, and <0.5 mm) was
separately examined for identifiable seeds
with the aid of a binocular microscope fitted
with 10 x oculars. Only charred seeds were
identified.
Presumably the charred components of

these samples are either residue from cultural
occupation or leavings from natural brush
fires incorporated in the midden deposit by
rodent activity or slope wash. That off-site
samples treated by water separation yielded
no charred material of any sort, however,
suggests that the vast majority of the plant
macrofossils from Crater Middens are ofcul-
tural rather than natural origin.

Instead of counting charred seeds individ-
ually by species, with the aid of extensive
comparative herbarium specimens and a large
folio of photographs made especially for this
analysis, Collins recorded the presence of
identifiable species in the sample in terms of
three ordinal categories of frequency: rare,
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present, abundant. In operational terms, rare
refers to those species represented by only
one or two seeds in a sample. Abundant refers
to those species that are ubiquitously present
in a sample, that is, that are almost constantly
in the field of view of the binocular micro-
scope when inspecting the sample fraction of
appropriate size for the species in question.
Present refers to those species that are only
occasionally in the field of view when in-
specting the appropriate sample fraction.

RESULTS

Four of the 46 samples examined were en-
tirely devoid of identifiable seeds. The re-
maining 42 samples contained a total of 24
different plant species of 19 different genera.
The most common taxon appeared in 24 sep-
arate samples, the least common taxon injust
one, all 24 taxa in aggregate appearing 123
times. Of these 123 separate occurrences, 58
(47%) were cases in which a taxon wasjudged
to be rare in a given sample, 41 (33%) cases
in which a taxon was judged to be present,
and 24 (20%) cases in which a taxon was
abundant.
As in many natural populations, the rich-

ness in total number ofplant taxa represented
in the Crater Middens samples exaggerates
the diversity of the collection as a whole in
that the four most commonly occurring
species (Coleogyne, Oryzposis, Mentzelia, and
Ephedra) account for nearly 60 percent ofthe
total number of individual occurrences for
all species together. Further, in terms of the
inferences that can be drawn about subsis-
tence patterns from this material, two ofthese
four species (Coleogyne and Ephedra) are un-
likely to have been important sources offood
and more likely represent fuel or medicinal
plants. The characteristics and probable uses
for all 24 plant taxa found in the samples are
summarized below. Table 10.1 indicates the
distribution of these species in the samples
examined. Additionally, in this discussion the
period ofseed availability is provided for each
taxon, here roughly estimated as beginning
one month after the onset of flowering and
extending one month after the close of flow-
ering, the reference for the flowering period
in each case being Munz and Keck (1959).
Munz and Keck (1959) and Lloyd and Mitch-

ell (1973) are the principal sources regarding
plant distributions in California and Owens
Valley. Floral inventories of the modern
vegetation of Crater Middens made by Har-
per, Collins, and Bettinger are additional
sources ofinformation. The principal sources
consulted in regard to native use of plants
include Steward, 1933, 1938a; Kelly, 1964;
Irwin, 1980; Bye, 1972; Stewart, 1941; Zig-
mond, 1981; Train et al., 1957; and Coville,
1892. Other sources consulted are noted as
appropriate below.
SAMPLE CONSTITUENTS: Coleogyne ramo-

sissima. Blackbrush (C. ramosissima), the
species most commonly represented in the
flotation samples, is an important constituent
of the site flora today and was so evidently
in the past, as witnessed by its presence in
samples from all parts of the midden. Un-
mentioned as a food source in either the Great
Basin or eastern California, the only record
of its aboriginal use, an ambiguous one at
that, is as a fuel for pinecone roasting among
the Panamint Shoshoni (Irwin, 1980: 7). In
the absence of any additional evidence, it is
presumed that at Crater Middens the species
was used for heating and cooking fires and,
perhaps, building material.
The period ofseed availability is from May

through July.
Oryzopsis hymenoides. Ricegrass (0. hy-

menoides) was virtually equal in abundance
to blackbrush, appearing in half of the sam-
ples examined. The seed ofthis grass is prom-
inently mentioned as a staple food through-
out the southern Great Basin and eastern
California (Steward, 1933: 244; 1938a: 26-
27). For both the Owens Valley Paiute and
the Reese River Shoshoni, ricegrass equaled
the pine nut in importance as an element of
the native diet.

Perhaps more abundant prior to recent
livestock grazing, ricegrass is now a minor
constituent ofthe flora ofCrater Middens but
is exceptionally abundant in the lava fields
that flank the site to the south. This species
flowers from April to July, which places the
period of seed availability from May through
August.

Mentzelia congesta. The seeds of blazing
star (M. congesta) were well represented in
the flotation samples, though not so common
as those of either blackbrush or ricegrass. Its
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TABLE 10.1
Distribution of Plant Macrofossils at Crater Middens

Midden I Midden II

St. 1 Midden St. 7 St. 9 St. 10
Number of samples (1) (1) (3) (2) (3)
quantity observeda A P R A P R A P R A P R A P R

Coleogyne ramosissima 1 2 1
Oryzopsis hymenoides 1 1 1 1
Mentzelia dispersa 1 3 1
Ephedra nevadensis I
Sphaeralcea
parvifolia 1
ambigua
coccineab

Atriplex
polycarpa 1
torreyi 1
lentiformisb

Artemisia
tridentata 2
ludoviciana 1 1

Chenopodium fremontii 1
Grayia spinosa
Sporobolus airoides 1 1
Haplopappus sp.
Populus sp. 1 1
Cenchrus pauciflorus
Stipa speciosa 1
Prunus andersonji
Rumex sp.
Bromus rubens
Convolvulus sp.
Brassica sp.

aA = abundant, P = present, R = rare.
b Identification doubtful.

seeds were noted in 14 separate samples, 30
percent ofthose examined, and in six ofthese
cases were judged to be abundant. The seeds
of various species of blazing star were gath-
ered, processed, and eaten by many Northern
Paiute, Shoshoni, and Southern Paiute, in-
cluding those in eastern California (Steward,
1938a: 26; Kelly, 1964: 42, 153; Bye, 1972:
94, table 1; Irwin, 1980: 10, 12, 14, 15; Zig-
mond, 1981: 41; Stewart, 1941: 375, 428).
Steward (1933) did not record the use of
Mentzelia by the Owens Valley Paiute, but it
is almost certain that the unidentified food
plant, ku'ha (Steward, 1933: 243), ofthe Ow-
ens Valley Paiute and Mono Basin Paiute
belongs to this genus (compare, Steward,
1938a: 26).

Blazing star grows on the site at present but
is not a major constituent of its flora. The
period of seeding is from June through Au-
gust.
Ephedra nevadensis. A total of 12 samples

contained this species, in 10 of which it was
either "present" or "abundant," i.e., not
"rare."

Jointfir, or mormon tea, either E. viridis or
E. nevadensis, was employed as a medicinal
plant throughout the Great Basin, although
of the two E. viridis was evidently preferred
(Steward, 1938a: 24-25, 1933: 245; Zig-
mond, 1981: 27-28; Bye, 1972: 90; Train et
al., 1957: 45-46). The seeds ofE. nevadensis
are recorded as having been collected and
ground into flour for food only by the Pan-
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TABLE 10.1-(Continued)

Midden II Midden III Midden IV Midden V

Midden St. 16 Midden Midden Midden Combined
(15) (2) (I 1) (5) (3)

A P R A P R A P R A P R A P R A P R Total

3 1 6 1 1 3 1 2 1 1 8 7 9 24
5 2 1 3 1 1 4 1 4 14 5 23
3 1 1 1 1 1 1 6 3 5 14

1 1 4 2 1 1 3 7 2 12

2 2 2 4 3 7
3 3 3
1 1 1 1 1 1 1 3 5

1 3 5 5
1 1 1 2

1 1 1

1 3 3
1 1 2 3

1 1 1 1 2 4 6
2 2 2

1 1 2
11 1

2 2
1 1 1

1 1
1 1 1

1 1 1
1 1 1

11 1 1 2
1 1 1

amint Shoshoni of Death Valley (Coville,
1892: 353). More common is the medicinal
practice ofboiling the greens into a tea. Train
et al. (1957) report that both species were
occasionally ground to make poultices.
As E. nevadensis is a major component of

the modem flora of Crater Middens, and was
likely so during the occupation ofthe site, the
abundance ofits charred seeds in the flotation
samples seems most readily explained as re-
sulting from its use for fuel. The possibility
that occasional use of the plant for food is
responsible for some fraction of these seeds
or that they represent residue from brewing
teas or poultices cannot be excluded, how-
ever. The period of seed availability is esti-
mated to begin in April and extend through
May.

Sphaeralcea. Seeds of Sphaeralcea, or
globemallow, were observed in 15 samples.
In seven instances these were referred to the
species S. parvifolia and in three instances to
S. ambigua, desert mallow, both ofwhich are
common to Owens Valley and present at or
near Crater Middens. The remaining five
samples most closely resembled and were
tentatively referred to S. coccinea, which does
not occur in eastern California. It is reason-
able to assume that these five occurrences are
either S. parvifolia or S. ambigua, that is, that
their identification is correct only to the level
of genus.
The Panamint Shoshoni ate the ground and

cooked seeds of S. fremontii (Irwin, 1980: 2;
see below) but aside from this there are ap-
parently only two references to the aboriginal
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consumption of globemallow in the Great
Basin, both among the Southern Paiute (Kel-
ly, 1964: 41, 153), both involving seeds of S.
marginata. Despite the paucity of ethno-
graphic evidence for this practice in eastern
California, the frequency with which the
charred seeds ofglobemallow appeared in flo-
tation samples from Crater Middens strongly
suggests it was regularly used and since it is
edible, probably for food. One alternative
suggestion, however, deserves mention.
Steward (1933: 266-267) recorded the use of
a syrup boiled from S. fremontii Jeps., now
classified as Malacothamnusfremontii (cf. Ir-
win, 1980; above), as a preparation for green
ceramic vessels awaiting firing and as a
moistening agent for clay to be used for ce-
ramics. The genus Malacothamnus is absent
in Owens Valley and a globemallow was
probably the one involved. Accordingly, it is
possible that some of the seeds found in the
samples may have resulted from some step
in preparing this plant for use in the manu-
facture of ceramics.
The seeds of S. ambigua are in general

available from April through July (although
this is quite variable), the seeds of S. parvi-
folia from July through August.

Atriplex. The genus Atriplex, or saltbush,
was represented in a total of seven samples,
of which four contained A. polycarpa, desert
saltbush, one contained A. torreyi, and one
contained both. The remaining sample con-
tained seeds referred to the species A. lenti-
formis. The first two species are presently
found in Owens Valley; the last is restricted
to areas south ofOwens Valley, most notably
the Mojave Desert, where its upper eleva-
tional limit is about 600 m, some 600 m
lower than the valley floor in the vicinity of
Crater Middens. It is possible that this is a
valid extralimital occurrence ofA. lentiformis
but it seems more readily explained as an
aberrant specimen of one of the other two
local species.

Neither A. polycarpa nor A. torreyi is com-
mon at the site, but both are abundant on the
alkaline floodplain of the Owens River less
than 3 km to the east, where the seeds found
in the flotation samples were presumably ob-
tained.
Not considered an important element of

the native diet, the seeds of Atriplex were

collected and processed for food by the Ow-
ens Valley Paiute (Steward, 1933: 244). Many
other aboriginal groups in eastern California
and the Great Basin also used the genus
(Steward, 1938a: 22; Stewart, 1941: 375; Bye,
1972: 92, table 1), for some ofwhom its seeds
were the only available source of salt season-
ing (Stewart, 1941: 428-429). This, however,
was not true in Owens Valley, where that
valued mineral was abundant (Steward, 1933:
250).
The seeds of both A. polycarpa and A. tor-

reyi mature in late summer and fall, those of
the former from August through November,
those ofthe latter from July through Novem-
ber.

Artemisia. Two species ofArtemisia, sage-
brush, A. tridentata, big sagebrush, and A.
ludoviciana, silver sagebrush, were repre-
sented in the flotation samples from Crater
Middens, each appearing in three samples,
once together in the same sample. Both species
occur in the vicinity of Crater Middens and
big sagebrush is relatively well-represented
on the site itself.
The seeds of big sagebrush were occasion-

ally eaten in times of food shortage by the
Owens Valley Paiute (Steward, 1933: 243)
when, owing to their bitterness, they were
mixed with other seeds. Several Great Basin
groups evidently followed in this practice
(Steward, 1938a: 22). Other species of Arte-
misia, including A. ludoviciana, were also eat-
en (Steward, 1938a: 21; Kelly, 1964: 42, 153,
179; Bye, 1972: 92).
As a cautionary tale for those tempted to

make simple extrapolations between charred
plant macrofossils and prehistoric diet, it is
worth mentioning that the Kawaiisu of the
southern Sierra Nevada reported that certain
eastern California groups, perhaps the Owens
Valley Paiute, used sagebrush seeds as noise-
makers during celebrations, tossing them into
fires where they exploded like firecrackers
(Zigmond, 1981: 13). The frequency with
which sagebrush seeds were encountered at
Crater Middens does not suggest this partic-
ular usage but it is possible that some rep-
resent the use of these species for fuel rather
than food.
The seeds of A. tridentata are ripe from

September through November, those of A.
ludoviciana from August through October.
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Chenopodiumfremontii. Goosefoot, C.fre-
montii, was found in six separate samples,
but in four ofthese was judged to be rare and
in the other two merely present, i.e., not
abundant. Disregarding myriad pitfalls of in-
terpretation, this suggests regular, but non-

intensive, procurement of the species as a
source of food, which is in keeping with the
ethnographic record ofthe use of this species
by the Owens Valley Paiute (Steward, 1933:
243-244). An introduced pigweed, C. album,
occurring on lands irrigated by these Mono-
speakers, was also eaten. Both species, and
several additional members of this genus,
were gathered and consumed by many other
groups across the Great Basin (Steward,
1938a: 23; Stewart, 1941: 429; Kelly, 1964:
42, 153, 179; Bye, 1972: 92, table 1).

C. fremontii was not noted in the modem
vegetation ofCrater Middens but is common
in similar habitats throughout Owens Valley.
The seeds mature from July through Novem-
ber.

Grayia spinosa. Two samples contained
seeds of the spiny hopsage, G. spinosa. No-
where mentioned as an aboriginal source of
food or medicine, the plant is presently an
important constituent of the flora of the site
and these seeds probably represent its use as
fuel. The seeds are mature from April through
July.

Sporobolus airoides. Two samples yielded
seeds of dropseed, S. airoides, a plant used
as food by the Panamint Shoshoni (Irwin,
1980: 14) and Southern Paiute (Kelly, 1964:
42; Bye, 1972: 91), but avoided by the Ka-
waiisu (Zigmond, 1981: 65). As the species
frequents moist alkaline localities quite un-
like Crater Middens, it may be presumed that
the seeds found in the flotation samples are
from plants brought to the site from the
floodplain of Owens River, or some similar
location, and were probably intended for food.
The seeds of this species are available from
May through November.
Haplopappus. The genus Haplopappus,

goldenweed, was represented in only one
sample, in which it was abundant. These
charred specimens most closely resembled H.
nutallii, which is not found anywhere in Cal-
ifornia, including Owens Valley. At least six
species, however, are present in Owens Val-
ley, H. acaulis, H. apargioides, H. cooperi, H.

cuneatus, H. macronema, and H. suifruiti-
cosus, all ofthem locally common depending
on elevation and location. If it is presumed
that the seeds in the sample from Crater Mid-
dens were obtained on the valley floor, which
is likely but by no means certain, then either
H. cooperi or H. cuneatus is probably indi-
cated.

Steward (1933: 243) notes the use of an
unspecified Haplopappus as food by the Ow-
ens Valley Paiute. Aside from this, the genus
is noted only for its medicinal uses among
the Kawaiisu (Zigmond, 1981: 33-34).
The seeds of H. cooperi are available from

April through July, those ofH. cuneatus from
October through December.

Populus. Very sparsely represented in two
samples were the seeds of Populus, at this
elevation presumably P. fremontii, cotton-
wood, although it is not inconceivable that
they are P. tremuloides, aspen. There is no
suggestion in the principal sources on Great
Basin ethnobotany that either species was
used as food. Both, however, were occasion-
ally employed as medicinal plants (Zigmond,
1981: 53; Train et al., 1957: 80-81). The seeds
found at Crater Middens are probably best
interpreted as resulting from the use of P.
fremontii for fuel. The seeds of this species
are present from April through May, the seeds
of P. tremuloides from May to July.

Cenchrus pauciflorus. Seed of C. pauciflo-
rus, sand-bur, was found in one sample. None
of the principal sources on aboriginal plant
use in the Great Basin notes the procurement
of this plant for any purpose, but as its seeds
are reasonably large, it may have been oc-
casionally collected and ground into meal. In
relation to this possibility it is worth noting
that several plants mentioned by the Owens
Valley Paiute as sources of food, including
some staples, remain unidentified (e.g., Stew-
ard, 1933: 243). Further, as Irwin (1980: 17)
has pointed out with specific reference to the
Panamint Shoshoni, the same native term
was often applied to many different genera,
particularly grasses, only the most prominent
ofwhich are generally recorded. In short, be-
cause on both counts our record of historic
native plant use is incomplete with reference
to the list of individual species exploited we
would not expect a perfect match between
archaeological specimens and ethnographic
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accounts even if prehistoric plant use pre-
cisely duplicated historic plant use, which, of
course, may not be true. Accordingly, the ar-

chaeological presence of species unmen-
tioned in ethnographic accounts should not
be dismissed as unrelated to basic patterns
of resource use. In the case of sand-bur, this
is no assurance that the species was actually
an element ofthe diet; the idea deserves con-
sideration, nevertheless. Particularly notable
here is that sand-bur typically thrives in sandy
spots more typical ofthe Owens River flood-
plain than the rocky foothills that character-
ize the immediate environs of Crater Mid-
dens. Unless collected in the sandy bottom
ofthe arroyo at the southern edge ofthe site,
sand-bur would had to have been an import,
increasing the likelihood it was an actively
exploited resource.

Sand-bur bears seeds from August through
October.

Stipa speciosa. Needlegrass was found in
only one sample. Steward (1933: 243) notes
that the ground seeds of S. speciosa were an
important element ofthe Owens Valley Paiute
diet and highly favored as an ingredient of
mush. Presuming it is not an artifact of the
manner in which this species was processed,
however, the scarcity ofthis plant in the sam-
ples from Crater Middens suggests only spo-
radic use.
The seeds of S. speciosa are available from

May through July and, assuming no major
changes in the local distribution ofthis plant,
could have been obtained in many localities
along the eastern Sierra front, including Cra-
ter Middens, where it grows in small quantity
today.
Prunus andersonii. The stones ofthe desert

peach, P. andersonii, were present in but one
sample. Across the Great Basin several species
ofPrunus are mentioned as having been col-
lected and processed for food, evidently by
pounding them entire to extract thejuice from
the pulp, which was then dried and stored for
future consumption (Steward, 1938a: 28;
Kelly, 1964: 43, 153, 180; Zigmond, 1981:
54-55). The use of the genus extends to
southern California, where the seeds were

dried, ground, and leached in the same man-
ner as acorns (Sparkman, 1908: 194). Curi-
ously, P. andersonii is never mentioned as

one of the species exploited. Nevertheless,

within the Inyo-Mono region archaeological
specimens have previously been found in
rock-shelters excavated by E. Davis (1964:
297) and it seems likely that the presence of
the stones of this plant at Crater Middens
represents its procurement and processing for
food. Desert peach is common on the rocky
slopes ofthe eastern Sierra and although none
were noted on the site itself, it is doubtless
available within a short distance. The fruits
ripen from April through May.
Rumex. The genus Rumex, dock, is poorly

represented at Crater Middens, occurring in
but one sample in which it was judged to be
rare. Among the species found in Owens Val-
ley, the specimens in the flotation samples
are most probably one of the two most com-
mon lowland forms, R. crispus, an introduced
plant, or R. salicifolius, a native. Both are
common in moist places, which implies that
the seeds found at Crater Middens were col-
lected elsewhere and imported to the site, for
example, from Big Pine Creek, just to the
north.
The seeds and greens ofRumex were used

as food and its roots as medicine by numer-
ous groups in the Great Basin (Steward,
1938a: 29; Stewart, 1941: 375, 428; Kelly,
1964: 46, 180). Neither of the two species
probably in question here, nor any other Ru-
mex, is specifically noted as having been used
by the Owens Valley Paiute (cf. Steward,
1933), however. In nearly all accounts the
species used is identified as R. crispus, the
introduced form, but at least among the Ka-
waiisu this appears to be a recent extension
ofthe aboriginal use ofR. salicifolius, to which
the same name is applied and for which the
medical uses are identical (Zigmond, 1981:
60). As the seed of R. crispus is quite large,
it is possible that with the appearance of this
species in historic times, an earlier use of R.
salicifolius for seeds and greens was aban-
doned. In any case, it is reasonable to attrib-
ute what little dock is present at Crater Mid-
dens to the use ofone or the other species for
food. The seeds ofR. salicifolius are available
from June through October, those ofR. cris-
pus in virtually every month ofthe year, which
may at least in part account for its greater
attraction as a native foodstuff in historic
times.
Bromus rubens. Red brome, B. rubens, a
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species introduced from the Mediterranean
and present in minor amounts in the modern
vegetation of Crater Middens, was very
sparsely represented in a single flotation sam-
ple obtained at a depth of 10-20 cm in Mid-
den II. Chamberlin (1911: 54) provides the
only notable record of the use of the genus
Bromus within the Great Basin, in this case
a native species, B. carinatus, the seeds of
which were eaten. Chestnut (1902: 312) notes
similar use of the same species in northern
California.
There are two possible explanations for red

brome in the Crater Middens deposits. First,
as in the case of R. crispus noted above, it
may represent the aboriginal use ofan intro-
duced species for food. Second, it may be a
case in which a seed charred during a recent
fire was fortuitously included in the buried
deposit of the site. That the sample in which
the seed was found was obtained relatively
near the surface is consistent with either ex-

planation. In view of other evidence sug-

gesting occupation ofthe site in early historic
times, however, the former interpretation is
favored here.
The seeds of red brome are available from

April through July.
Convolvulus. Two flotation samples ob-

tained from the shallower portions ofthe site
yielded seeds tentatively referred to the species
C. longipes, morning glory. This identifica-
tion is considered only marginally secure as
they bear some resemblance to the species
Ipomea purpurea, the introduced morning
glory. Neither C. longipes nor Ipomea is men-
tioned as having any use, culinary, medicinal,
hallucinogenic, or otherwise, anywhere in the
Great Basin. As in the case of the Rumex
seed found here, the plausible explanations
are either that the seeds are those of the in-
troduced Ipomea, L purpurea, in which case
they may represent either early historic pro-
curement of an introduced plant or postoc-
cupational brush fires in the vicinity of the
site, or those of the native C. longipes, again,
representing either native procurement or
more recent brush fires. In this case, because
the seeds in question are reasonably well rep-
resented, appearing in two samples, one con-
taining multiple examples, and because the
plant is not represented in the modern site
flora, the interpretation favored is that ofab-

original procurement, most probably of the
native plant. The seeds of C. longipes are
available from June through August, the seeds
of L purpurea from July through December.

Brassica. A single sample contained a trace
of the seed of Brassica, mustard, a genus
wholly introduced from Europe. Among the
various species potentially involved, B. cam-
pestris, field mustard, is the most nearly cos-
mopolitan and therefore the most likely. Prior
to the identification of this seed, the strati-
graphic location from which the sample was
obtained was considered reasonably secure
in the sense that it lay below a group ofrocks
that appeared not to have been disturbed sub-
sequent to aboriginal abandonment ofthe site.
As uncharred roots composed 25-50 percent
of the light fraction submitted for analysis,
however, there is the possibility of contam-
ination with younger materials worked
downward from the surface of the site.
There is virtually no mention at all of the

use of field mustard among the aboriginal
inhabitants of the Great Basin, the lone ex-
ception being one record ofthe use ofa ground
seed poultice for burns (Train et al., 1957:
34). Chestnut (1902: 352) notes the use of its
greens for food in northern California. Again,
the absence of the plant in the modern flora
of Crater Middens tends to weigh in favor of
the explanation that this introduced species
was added to the native pharmacopoeia or
food list in early historic times. The seeds of
B. campestris are erratic in availability but
the heaviest crops appear from February
through June.

ANALYSIS
In the broadest sense, the following anal-

ysis rests on the assumption that where
charred seeds are present as one element of
the assemblage of an archaeological site, the
composition ofthose seeds ought to vary pre-
dictably in relation to, and hence offer po-
tentially useful information about, the sea-
sons in which that site was occupied and the
subsistence patterns in those seasons. These
inferences, however, are inherently tenuous
owing to uncertainties that surround the re-
lationships between: (1) the larger population
of charred seeds present at the locality and
the sample obtained archaeologically; (2) pat-
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terns of native seed plant use and this larger
population; and (3) the basic patterns of sub-
sistence and seasonal occupation and native
seed plant use. The question is whether in
each instance the less general phenomenon
accurately reflects the more general one and
ultimately whether the linkages that connect
all three are sufficiently well articulated and
understood to sustain inferences about the
most general, subsistence and seasonality,
from the least general, the archaeological
sample of charred seeds.
Only the most serious ofthese interpretive

obstacles can be reviewed here in relation to
the sample of charred seeds obtained at Cra-
ter Middens and then only briefly. Grayson
(1979, 1981) has considered in more detail
the difficulties encountered in analyzing ma-
terials of this kind. His discussion concerns
faunal remains specifically but the issues he
raises are for the most part germane to the
analysis of archaeological plant remains.
THE SAMPLE AND ITS QUANTIFICATION: It

should be noted firstly that the flotation sam-
ples selected for processing and analysis were
not drawn to represent in a statistical sense
the total population of charred seeds present
at Crater Middens but more temporally, spa-
tially, or functionally, limited subsets, or
strata, within this population. The open, i.e.,
nonstructural, deposit of each midden and
each excavated structure (except Structure 12,
which was not sampled) constituted these
sampling strata, 10 in all for the entire site.
With so many strata and so few samples to
allocate among them, there was little point
in selecting samples randomly within strata,
thereby gaining the appearance of statistical
rigor. In no instance did the number of sam-
ples that could be allocated to any one stra-
tum approach the minimum number, ap-
proximately 30, required for statistical
validity. Instead, samples were allocated to
strata and from these strata individually
drawn on the basis of the phenomena of in-
terest, our perception ofthe variability in these
phenomena, and ourjudgments about the ar-
chaeological contexts in which these could be
most readily observed. In general, samples
were distributed in proportion to the sus-
pec.ed intensity of, and variability in, activ-
ities related to seed processing and use. With-
in individual strata, sampling decisions were

governed by three more limited consider-
ations. First, structure samples were prefer-
entially drawn from hearths, the contents of
which seemed more contextually secure and
likely to reflect activities occurring within
these features than the balance of deposits
there. Second, to assure broad temporal rep-
resentation and increase the possibility of
recognizing temporal change, in each open
midden samples were selected only from the
lowermost and uppermost portions ofthe de-
posit, though never from the topmost 10 cm,
which was invariably so rich in surface or-
ganics that the samples were difficult to pro-
cess and analyze. And third, to ascertain the
contribution of seed processing to the total
suite of seeds in these deposits, at Middens
II and IV, where bedrock milling features were
especially prominent, samples were extracted
and analyzed from the immediate vicinity of
these features in addition to those from the
midden at large.
As a direct consequence ofthese deliberate

choices, the charred seeds obtained from Cra-
ter Middens cannot be assumed to represent
statistically either the total population ofseeds
at the site or any of the strata defined within
that population. This does not mean that the
sample obtained is unrepresentative, only that
it does not satisfy the requirements of a sta-
tistically valid sample.

Inextricably related to the question ofwhat
these samples represent in a statistical sense,
is the question ofhow their constituents, the
individual species/genera are themselves to
be represented for analysis and comparison,
i.e., how they are to be counted. As the mea-
surement of individual taxon abundance in
a sample is not in interval scale but ordinal
scale, there are in effect only three choices.

Firstly, it might be that both the number
of samples in which an individual taxon ap-
peared and the relative quantity in which it
appeared in those samples are somehow fa-
tally biased or skewed to the extent that they
do not reflect true variability in the popula-
tion but only the manner in which it was
sampled. If so, the safest alternative would
be simply to treat the sample of seeds from
the site qualitatively, that is, as nominal scale
variables, eschewing any inferences as to their
relative abundance or frequency. This would
leave a list of 24 taxa, 22 excluding the two
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TABLE 10.2
Individual Occurrences of Most Common, Midranking, and Least Common

Taxa Represented by Plant Macrofossils at Crater Middens

Strata

Structures Open middens

1 7 9 10 16 I II III IV V Total

Most common (N = 4) 2 5 2 5 5 1 22 15 12 4 73
Midranking (N = 7) 5 3 1 13 9 3 1 35
Leastcommon(N= 11) 1 2 1 1 9 1 15
Total 3 12 6 6 5 2 44 25 15 5 123

Samples 1 3 2 3 2 1 15 1 1 5 3 46
Mean per sample 3 4 3 2 2.5 2 2.9 2.3 3 1.7 2.7

species whose identification is suspect. In any
resulting interpretations, the evidence pro-
vided by each taxon would be weighted
equally. The nature of the sample might be
taken by some to justify this most conser-
vative approach, but it risks giving undue
weight to truly rare taxa and might magnify
errors ofidentification, which are more likely
when only one or two specimens are in-
volved.

Alternatively, it seems quite possible that
at least some of the variability in the fre-
quency of these taxa in the sample actually
reflects their variability in the deposits. If so,
then as an alternative to treating them nom-
inally, the frequency of these taxa could be
ordinally scaled according to the distribution
of their rank scores (absent, rare, present,
abundant) across all 46 samples that were
analyzed.
As a third variation, an ordinal scale of

frequency could be obtained by merely
counting the number of samples in which in-
dividual taxa appeared, that is, by collapsing
the categories of rare, present, and abundant
into a single category. As in the case where
the data are treated as nominal variables,
though not to the same degree, the principal
justification for this more conservative or-
dinal scaling would be that of leveling dis-
tortions potentially resulting from an ineq-
uitably drawn sample. Thus, it might be
argued that some taxa are underrepresented
because they tend to occur in contexts to
which few samples were allocated and by
chance error did not occur in truly represen-
tative quantities in those samples.

The potential severity of this problem can
be evaluated empirically by observing the de-
gree to which rare and common taxa are dif-
ferentially distributed between various sam-
pling strata and the degree to which they
exhibit the same frequency distributions in
the samples in which they are found. If rare
taxa tend to occur in strata where common
taxa are rare and, where found, tend to occur
in quantities (i.e., rare, present, abundant)
similar to those of common taxa, then un-
fortunate choices in sample distribution might
well bias the frequency in which individual
taxa appear.

Neither tendency is evident in the Crater
Middens case. To demonstrate this in terms
of taxa distribution between sampling stra-
ta, if we combine the four most common
taxa (Coleogyne, Oryzopsis, Mentzelia, and
Ephedra) into one group, the 11 species that
appeared only once or twice into a second
group, and into a third group the nine taxa
present in frequencies midway between those
of the first group (the most common) and
second group (least common), we obtain the
distribution shown in table 10.2 for the num-
ber of samples in which these taxa appeared.
Though it is represented only twice, Atriplex
torreyi is included in the midranking taxa on
the possibility that the sample identified as
A. lentiformis is actually this species.

It is apparent that the distribution of the
least common taxa closely parallels that of
the midranking and most common taxa and
that in general all three follow the propor-
tional distribution of samples. Indeed, the
only notable exception to this pattern not

2931989



294 ANTHROPOLOGICAL PAPERS AMERICAN MUSEUM OF'NATURAL HISTORY

TABLE 10.3
Quantity Observed for Individual Occurrences of
Most Common, Midranking, and Least Common
Taxa Represented by Plant Macrofossils at Crater

Middens

Quantity observed

Abundant Present Rare Total

Most common 21 (29%) 31 (42%) 21 (29%) 73
Midranking 1 (3%) 9 (26%) 25 (71%) 35
Least common 2 (13%) 1 (7°%) 12 (80%) 15

readily explained by sampling error is the
relatively low frequency with which all taxa
are represented in Midden III. This aside, it
seems unlikely that the differences in the fre-
quency of rare and common taxa can be at-
tributed to differential distribution between
them or to the differential distribution of
samples between strata.

In terms ofthe differences in the quantities
in which rare and common taxa appear, the
distribution shown in table 10.3 is obtained.
Here it is clear that the rarer taxa are not

only less widely distributed within the de-
posits, as measured by the number ofsamples
in which they appear, but also occur in lesser
abundance in the samples in which they are
found than do the midranking and most com-
mon taxa. On both counts, then, there is rea-
son to believe that species that are rare in the
samples that were analyzed are in fact rela-
tively rarer in the deposits as a whole than
are the midranking taxa, which are, in turn,
rarer than the most common taxa. In short,
the sample seems to more or less accurately
monitor variability in the abundance with
which charred seeds are present at this site.
CHARRED PLANT MACROFOSSILS AND NA-

TIVE PATTERNS OF SEED PLANT USE: Of the
various circumstances that might intervene
to obscure the relationship between native
patterns of seed plant use and the population
of charred seeds left as residue by this use,
two seem particularly important.
The first is related to the relationship be-

tween native seed plant use and basic patterns
of subsistence and seasonality. This general
problem is taken up in detail below but one
aspect deserves recognition here. This is the
difficulty ofdistinguishing the different activ-
ities archaeologically discovered charred seeds

reflect. The preceding discussion of the in-
dividual taxa represented in the Crater Mid-
dens samples makes some attempt to con-
sider the probabilities of these various uses
but complete discrimination is unlikely to be
achieved except in rare cases in which the
taxa involved are few and well understood or
in which sample sizes are sufficiently large to
permit discrimination on some other basis,
e.g., distribution. The degree to which this is
a problem depends on the kinds of questions
being asked. It is certainly serious in the case
of interpretations of diet. More generally, it
reduces the level of interpretive resolution
that can be attained.
The second problem is that of the degree

to which charred macrofossils are subject to
bias as a consequence of preservation and
aboriginal processing. We can be fairly cer-
tain that some seed plants were habitually
handled in a manner that failed to result in
their accidental charring, that others were so
thoroughly processed that little if anything
remained, and that, irrespective of either of
these, a variety ofsubsequent processes acted
differentially to preserve seeds of different
taxa. Arguably, seed size is perhaps the most
critical in this respect. The largest seeds, for
example pine nuts or acorns, tend to be more
thoroughly processed, less subject to char-
ring, and when charred more subject to
breakage. On this basis, one suspects that the
charred macrofossils from Crater Middens
represent small seed use more faithfully than
large seed use, but this is largely guesswork
and the degree to which it is expressed and
the critical sizes at which it becomes impor-
tant remain conjecture.
NATIVE SEED PLANT USE AND PATTERNS OF

SEASONAL OCCUPATION AND SUBSISTENCE:
That the degree to which subsistence patterns
can be inferred from plant macrofossils hinges
ultimately on the success with which one can
distinguish seeds used for food from seeds
used or produced as incidental byproducts
from other activities has already been men-
tioned. In addition, it suffices to note without
lengthy review that the evidence provided by
charred plant macrofossils is inherently lim-
ited in its implications for subsistence pat-
terns, having no direct bearing on the use of
large or small vertebrates or plants not bear-
ing seeds. The principal contribution of seed
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remains is most likely to be in understanding
the intensity with which these specific re-
sources were exploited as evident in the num-
ber ofkinds oftaxa used and the procurement
patterns they suggest in terms of the use of
different microhabitats. The role ofthese par-
ticular resources in the larger system of sub-
sistence must be inferred from other lines of
evidence, the composition of archaeological
assemblages, for instance, or on the basis of
theoretical propositions about the manner in
which these particular resources are likely to
articulate with subsistence patterns (e.g., Bet-
tinger and Baumhoff, 1983).

In theory, seasonality of site occupation
should be less difficult to interpret from plant
macrofossils than should subsistence pat-
terns because the former, unlike the latter,
does not require inferences about the manner
in which individual taxa were used, only the
time of year in which they were available. In
fact, however, a host ofcircumstances thwart
any attempt to draw straightforward conclu-
sions on the basis of this evidence. Foremost
among these is that the availability of seeds
in the natural environment varies seasonally
so that some seasons (e.g., summer) are more
likely to be represented than others (e.g., win-
ter). Further, we cannot be certain that the
suite ofseed-bearing plants used qualitatively
or quantitatively represents the seeds avail-
able in these seasons or that all seed-bearing
plants were handled in the same way and so
as a group represent accurately intensity of
seasonal occupation.
Even more problematic, to interpret sea-

sonality from these plants requires the ad-
ditional assumption that they were collected
by individuals residing at Crater Middens
rather than at some other location, a tem-
porary seed camp, for example. As there is
some reason to believe that Crater Middens
was occupied in the winter months, when
reliance was on food collected in other sea-
sons, potentially from other settlements, this
assumption is in one sense unjustified. Con-
finement of the analysis to species used only
for fuel offers a partial solution to this par-
ticular problem, but does not resolve the oth-
ers noted above.

It should be evident by now that the kinds
of inferences that can be sustained about the
seasonal occupation of Crater Middens and

about subsistence patterns during those sea-
sons on the basis of charred plant macrofos-
sils are quite limited. Given uncertainties
about the activities and sources of bias re-
flected in the sample of seeds recovered, in-
terpretations that make the fewest demands
on these data are the most convincing, even
though in many cases these interpretations
are less interesting than those that we would
like to make. In general, we are on firmer
grounds when drawing inferences on the basis
of qualitative rather than quantitative data,
yet even qualitative inferences entail risks for
the simple reason that while the presence of
a taxon may be taken as evidence that it was
used, the absence of another cannot be taken
as evidence that it was not. Indeed there are
so many strictures here that one might legit-
imately take the position ofleaving the prob-
lem ofinterpretation to the reader, should he
care to try. But to echo Steward and Setzler
(1938) it is we, not the reader, who are in the
best position to interpret these data and the
attempt seems worthwhile so long as the ten-
tative quality of the interpretation is under-
stood.

SEASONAL IMPLICATIONS
Table 10.4 shows the estimated seed-bear-

ing season for each of the taxa potentially
represented in the sample of charred seeds
obtained at Crater Middens. We shall assume
that these estimates are essentially correct or
that, failing this, their errors are systematic
so that despite any corrections the absolute
seasonal span in months for each taxon would
remain the same as would the order in which
they appear.

Table 10.5 summarizes seasonal pattern-
ing in various groups of taxa according to
three different measures. The first is quanti-
tative and assesses the distribution oftaxa as
a series of variable monthly values. For each
group these values indicate the sum of the
monthly weights for all its taxa available in
that month divided by the total number of
taxa in the group, where they monthly weight
of each taxon is the inverse of the number of
months in which it is available. Thus, a taxon
available over four months has a monthly
weight of 1/4 = 0.25, a taxon available over
five months has a monthly weight of 1/5 =

1989 295



ANTHROPOLOGICAL PAPERS AMERICAN MUSEUM OF NATURAL HISTORY

TABLE 10.4
Seasonal Distribution of Taxa Represented by Plant Macrofossils at Crater Middens

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

Most common taxa
Coleogyne ramosissima + + +
Oryzopsis hymenoides + + + +
Mentzelia congesta + + +
Ephedra nevadensis + +

Midranking taxa
Atriplex polycarpa + + + +
Atriplex torreyii + + + + +
Sphaeralcea ambigua + + + +
Sphaeralcea parvifolia + +
Artemisia tridentata + + +
Artemisia ludoviciana + + +
Chenopodium fremontii + + + + +

Least common taxa
Grayia spinosa + + + +
Sporobolus airoides + + + + + + +
Populusfremontiia + +
Haplopappus cooperib + + + +
Haplopappus cuneatusb + + +
Cenchrus pauciflorus + + +
Stipa speciosaa + + +
Prunus andersonii + +
Rumex salicifoliab + + + + +
Rumex crispusb + + + + + + + + + + + +
Bromus rubens + + + +
Convolvulus longipesa + + +
Brassica campestrisa + + + + +

a Species identification uncertain, form noted is most likely alternative.
bSpecies identification uncertain, one of two alternatives.

0.20, and so on. These weights remove the
unwanted effect ofdifferential period oftaxon
availability on the distribution of monthly
values. Generally, one would also weight each
taxon according to its frequency, but in this
case dividing the data into groups represent-
ing the most common, least common, and
midranking taxa accomplishes essentially the
same thing and makes the desired patterns
clearer. The distribution obtained for each
group amounts to a crude estimate of the
probabilities that a taxon chosen at random
from that group represents a given month.
As such, it is also a measure of the proba-
bilities that occupation occurred in any month
insofar as the seasonality of charred plant
macrofossils is taken to indicate this.
The other two measures reflected in table

10.5 are qualitative and treat seasonality as
a specific span of months without making
inferences about the probability of occupa-
tion during specific months within this in-
terval. The first, termed the maximum sea-
son of occupation, is the longest continuous
span of months indicated by assuming that
occupation occurred in each month repre-
sented by at least one taxon. This is the pre-
vious measure put in purely qualitative terms,
that is, calculated on the basis ofthose months
with quantitative values greater than zero.
The second measure, termed the minimum

season of occupation, is the shortest span of
months sufficient to account for all taxa. This
measure will generally (but need not) indicate
shorter spans than the first and thus intuitive-
ly seems more parsimonious. Unless, how-
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TABLE 10.5
Seasonal Patterning in Plant Macrofossils from Crater Middens

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

Most common taxa
Fuel taxa (N = 2) .25 .42 .17 .17
Food taxaa (N = 2) .13 .29 .29 .29

Most common and midranking taxa
(N = 11) .07 .12 .11 .19 .19 .12 .12 .09

Securely identified taxa (N = 16) .11 .16 .11 .17 .16 .11 .11 .07
All taxa (N = 24) .00+ .01 .01 .12 .16 .13 .16 .13 .09 .10 .06 .02

a The minimum season of occupation may be June, July, or August.
Notes: For each group, the monthly values are probabilities calculated as the sum of the weighted values for all its

taxa available in that month divided by the number of taxa in the group, where the weight of each taxon is the
inverse of the number of months in which it is available. For each group the maximum season of occupation is
simply the span of contiguous months with values greater than 0.00 and the minimum season of occupation is
underlined.

ever, there is good reason to assume that short
occupation is more likely than long occupa-
tion (and there is none here), it is no more
reliable than the first. In simple terms, the
minimum season of occupation is that span
ofmonths throughout which occupation must
have occurred if that occupation is taken to
be a single event. This measure differs most
fundamentally from the other two in that it
takes the probability that a taxon represents
a given month to be strongly conditioned by
the availability of other taxa in the same
month.
Turning attention to the data in table 10.5,

ifwe exclude for the moment all food species
owing to the possibility they were collected
at other settlements and consider only the
seasonal patterning ofthe two most common
taxa probably used for fuel (Coleogyne and
Ephedra), occupation from April through July
is suggested both quantitatively and quali-
tatively by the maximum season of occupa-
tion. Within this span, occupation is most
probable in the month of May, during which
residence is required according to the mini-
mum season of occupation (note that the
minimum season of occupation will always
include the month in which occupation is
most probable). Because both ofthese species
are so abundantly and ubiquitously distrib-
uted throughout the site, the longer interval,
April through July, seems more reasonable
and is favored here.

The two most common food taxa (Ory-
zopsis, Mentzelia) have rather different sea-
sonal implications. They indicate the most
probable season of occupation to be from
about May through August, the maximum
season of occupation being the same span,
the minimum season ofoccupation requiring
residence in one of the months ofJune, July,
or August. The question is whether these two
taxa represent material actually collected from
Crater Middens and hence reliably indicate
its seasonal occupation.
There is at least some circumstantial evi-

dence favoring this possibility. Both species
are available in abundance in or around Cra-
ter Middens and in more expansive perspec-
tive the site is ideally situated for the pro-
curement of both in the sense that it is
centrally located within the lower eastern
Sierra foothills where they are concentrated.
It is likely, then, that Crater Middens would
have been sporadically occupied throughout
this period by groups using this central place
as a base of foraging and as a place to stock-
pile food and repair equipment between trips
to more distant foothill collecting locations.
The abundance of both species within the
foraging radius ofCrater Middens alone rais-
es the possibility that residence was concen-
trated at the site throughout this interval at
least to the extent that some individuals were
always there. Granting that this is so, the sea-
sonal distribution ofthese two most common
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food taxa in combination with that ofthe two
most common fuel taxa would suggest oc-
cupation from April through August.

If we apply similar reasoning to the mid-
ranking taxa, all of which were presumably
used for food and all of which are readily
available within the foraging radius of Crater
Middens, both the most probable and max-
imum season of occupation would be ex-
tended for an additional three months now
lasting from April through November, the
minimum season of occupation requiring
residence from May through September.
The principal difficulty with this interpre-

tation is that two ofthe five taxa representing
the latter part of all these periods, Atriplex
polycarpa and A. torreyi, do not occur locally
and as imports are more likely to have been
collected at other settlements. These weaken
the case for fall occupation. Two other taxa
representing this same interval, however, Ar-
temisia tridentata and A. ludoviciana, are so
common throughout the valley and, judging
from ethnographic accounts, so little es-
teemed as food except in times of shortage,
that it is unlikely much time would have been
spent collecting and transporting them from
more distant locations when they were so lo-
cally abundant in and around Crater Mid-
dens. If we accept both species of Artemisia
as reliable indicators, then occupation could
have ended no earlier than September and
might have lasted through November.
The remaining fall taxon, Chenopodium

fremontii, is mute on this point. Widely dis-
tributed, it probably grows in close proximity
to Crater Middens and might well have been
collected there. Alternatively, it was probably
of sufficient attraction as a food source that
it might as easily have been collected else-
where and simply brought back to the site for
winter use.

In weighing all the evidence, the presence
ofA. tridentata and A. ludoviciana seems par-
ticularly telling and on the strength of that
the occupation of Crater Middens can be in-
ferred to have extended into the fall at least
as late as October and quite possibly as late
as November.
Broadening our consideration to all se-

curely identified taxa, and beyond that to all
taxa potentially represented, does not mate-
rially change this picture. If we take April

through November as accounted for, the re-
maining months ofDecember through March
are collectively represented by only three taxa,
two of them introduced, none securely iden-
tified. This interval, however, is precisely the
one in which seed production in general is
lowest. None of the seed-bearing taxa com-
monly used by the Owens Valley Paiute, for
example, have seeds in any great quantity
during this period; and it is unlikely that any
that were available would have gone unno-
ticed.

In sum, the charred seeds from Crater Mid-
dens seem to document occupation from April
through November but do not speak to the
possibility of occupation during the remain-
der of the year.
The question that remains is whether sea-

sonal patterns inferred from the sample of
charred plant remains in toto can be assumed
to represent faithfully any given segment of
time within the 2000 years over which oc-
cupation is now thought to have taken place.
The issue arises because our interpretations
ofseasonality are a composite pieced together
from many individual observations, each one
potentially representing a different point in
time. Accordingly, there is the possibility that
the resulting pattern applies to no one period
of occupation at all. This in turn raises the
possibility that there were changes in season-
al occupation not monitored by these data.
Since a variety of data now suggest that the
excavated structures and open deposits ofin-
dividual middens are indeed temporally lim-
ited it should in theory be possible to ascer-
tain the presence of such differences by
comparing the seasonal implications of mac-
rofossils from different temporal contexts. In
practice, however, the samples obtained are
far too few to sustain inferences of this kind.
About all that can be said is that the samples
of seeds obtained from Structures 7, 9, 10,
and from Middens II, III, IV, and V can each
be interpreted as suggesting occupations that
stretch from May through November and that
in the cases ofMidden I and Structures 3 and
16, where this is not true, we cannot be sure
it is not an artifact of sample size. There is,
then, for the moment no good reason to be-
lieve that there are seasonal differences be-
tween the earlier occupation and the later oc-
cupation. Similarly, there are no obvious
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seasonal differences between the deposits
found in structures and those of open mid-
dens.

SUBSISTENCE IMPLICATIONS

A variety of circumstances referred to ear-
lier discourage any attempt to interpret the
broader picture of subsistence or plant use
related to subsistence on the basis of the
charred plant macrofossils recovered at Cra-
ter Middens. Several circumspect inferences
can nevertheless be ventured about limited
features of prehistoric diet and exploitative
patterns. Part ofthe difficulty ofanalysis here
lies in the absence of any comparable body
ofarchaeological data from nearby localities.
At least some degree of perspective can be
achieved, however, if we begin by relating
the suite of seeds obtained archaeologically
from Crater Middens to the record of seed
use among the northern Owens Valley Paiute,
the ethnographic inhabitants of the territory
in which the site is located.

Listed in table 10.6 are the 11 most im-
portant plant foods of the northern Owens
Valley Paiute (Steward, 1933: 242-246). As
a reminder of the limited degree to which
macrofossils would reflect subsistence pat-
terns here, note firstly that two (Dichelostem-
ma, Cyperus) are roots for which no archae-
ological evidence in the form of macrofossils
is expected. That is, roughly speaking perhaps
10 to 20 percent of the plant diet and, more
importantly, a whole class of critically im-
portant plant foods are not monitored by these
data. With this understood, note also that a

comparison between the nine seed-bearing
taxa on this list and the list of taxa obtained
archaeologically at Crater Middens reveals at
least one striking similarity in that ricegrass
ranks at the top of both, being the most com-
mon food taxon in the archaeological sample
and, along with pine nuts, the most important
ethnographic food source. It would be unwise
to draw parallels on this basis alone but a

family resemblance is suggested between eth-
nographic and prehistoric subsistence pat-
terns as these relate to seed plants. In refer-
ence to the longer list of seed-bearing taxa
used ethnographically in eastern California
(e.g., Steward, 1933, 1938a), this resem-

blance might be underscored by noting that

all of the more common archaeological taxa,
and beyond that all but one or two of the
rarer taxa, find mention as dietary elements
on one or another of these lists. This is not
entirely unexpected since the range of plants
available was the same or essentially the same
for both historic and prehistoric groups so
that overlap is natural. Even so, that ricegrass
was apparently so important in both cases
suggests that more than mere circumstance
is at work here.
Turning once again to just the most im-

portant ethnographic taxa, however, it is
equally striking that apart from ricegrass, just
one other plant (Stipa) is represented among
the archaeological taxa and then in only one
sample. That is, seven of nine ethnographic
seed staples are entirely lacking at Crater
Middens. Several circumstances might con-
ceivably account for this.

Because their seeds are relatively large, it
might be argued that in the cases of Pinus,
Elymus, and Helianthus this is the result of
more thorough processing, lesser likelihood
of charring, and greater susceptibility to de-
struction, all ofwhich reduce the probability
of their recovery. The other missing taxa
(Salvia, Eragrostis, Agropyron, and "paupo-
niva") might also have been handled in a
manner that did not promote preservation
but as there is no particular reason, apart
from their absence, to suspect that this ought
to be true, the argument is not especially tell-
ing. Being unidentified, "pauponiva" is a spe-
cial case and might actually be represented
among the archaeological taxa. Even this is
unlikely, however, because as just noted vir-
tually every taxon recovered, and all the more
common ones, are accounted for by name in
at least one of the ethnographic plant lists.
That these missing taxa were available in

seasons in which Crater Middens was un-
occupied or in habitats not accessible from
it might in theory but does not in fact account
for their absence. With the obvious exception
of Pinus, which has been accounted for oth-
erwise, and the possible exception of "pau-
poniva," which is unidentified, these plants
are available in the same season and locations
as those that were recovered. Indeed, had not
biased preservation intervened, one might
reasonably have expected the occurrence of
Pinus because, although not available locally,
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TABLE 10.6
Principal Plants Contributing to the Diet of the Northern Owens Valley Paiute

Communitya

Taxon Native evaluation Part eaten R/M DS PW

Pinus monophylla most important seeds (nuts) +
Oryzopsis hymenoides most important seeds + +
Stipa speciosa very important seeds + +
Elymus cinereusb very important seeds + + +
Salvia columbariae important seeds +
Agropyron trachycaulumb common seeds + +
Eragrostis orcuttianab very important seeds + +
Helianthus nuttallib major importance seeds + + +
"pauponiva" major importance seeds ? ?
Dichelostemma pulchellumb very important bulbs + + +
Cyperus esculentusb very important tubers + +

a R/M = Riparian or Marsh; DS = Desert Scrub; PW = Pinyon Woodland.
bIdentifications modified from those given by Steward (1933: 242-246): Elymus condensatus, Agropyron sp.,

Eragrostis secundiflora, Helianthus bolanderi, Eleocharis sp., Brodiaea capitata.

it was transported to lowland villages in the
ethnographic pattern, which is the standard
of comparison here.
To take another tack, since it is certainly

true that Steward meant his detailed plant
list to apply to the northern Owens Valley
Paiute generally, rather than any particular
group of them, it might well gloss local vari-
ation in plant use. Accordingly, apart from
other considerations, the discrepancy be-
tween the ethnographic list and the archae-
ological taxa may be no greater than the dif-
ferences in seed use between any two local
ethnographic groups in early historic times.
Some support for this suggestion can be found
in Steward's more cursory summary of plant
use among the southern Owens Valley Paiute
(Steward, 1938a: 52-53). As do the macro-
fossils from Crater Middens, the list of taxa
regularly used in southern Owens Valley, 11
in all, shows some resemblance to, but does
not by any means match exactly, the list of
seed-bearing taxa important in northern Ow-
ens Valley. Six taxa (Pinus, Oryzopsis, Salvia,
Stipa, Helianthus, and Agropyron) are shared
in common with northern Owens Valley and
as in the north among these the special im-
portance of Pinus and Oryzopsis is at least
implied (Steward, 1938a: 26-28). Notably
present among these six taxa ethnographi-
cally shared between northern and southern
Owens Valley are the same two (Oryzopsis

and Stipa) that we have already noted as being
shared between Crater Middens and northern
Owens Valley. Oryzopsis, then, is the most
common food taxon at Crater Middens and
at the same time one of the two most im-
portant ethnographic food plants in both
northern and southern Owens Valley. Equal-
ly interesting, of the remaining five taxa eth-
nographically important in southern but not
northern Owens Valley (Juncus, Sophia,
Chenopodium, Mentzelia, and Artemisia), no
less than three (Chenopodium, Mentzelia, and
Artemisia) are among the more common food
taxa found archaeologically at Crater Mid-
dens. In other words, taken at face value, the
ethnographic pattern of seed use in southern
Owens Valley shows about the same degree
of overlap with the pattern documented ar-
chaeologically at Crater Middens as it does
with the ethnographic pattern in northern
Owens Valley. Differences in perspective af-
forded by ethnographic and archaeological
data, however, very likely overstate the de-
gree of similarity between the ethnographic
patterns and the degree ofdifference between
ethnographic patterns and the archaeological
pattern at Crater Middens (they do not, for
example, compensate for differential pro-
cessing or preservation). Taking this into
consideration, a fairly close resemblance is
suggested between the ethnographic pattern
ofseed use in southern Owens Valley and the
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archaeological pattern at Crater Middens. As
hinted earlier, a more generic resemblance is
suggested between the archaeological pattern
at Crater Middens and the ethnographic pat-
tern in northern Owens Valley. This resem-
blance is similar in degree to that which ex-
isted between the ethnographic patterns in
northern and southern Owens Valley. From
this it follows that the differences between
the patterns of seed use noted archaeologi-
cally at Crater Middens and recorded eth-
nographically among the Owens Valley Paiute
are no greater than we might expect as the
result of local differences in the availability
of various plant taxa. At least this would be
true were we to grant the fundamental sim-
ilarity of ethnographic exploitative patterns
in northern and southern Owens Valley
(Steward, 1933, 1938a: 50-57) and then ex-
plain the observed differences in seed use be-
tween those areas in terms of variations in
plant geography. This is so because, after al-
lowing for the difficulties involved in com-
paring archaeological data and ethnographic
accounts, the differences between the archae-
ological pattern ofseed use at Crater Middens
and the ethnographic pattern in northern
Owens Valley (to which it is least similar) are
evidently no greater than those between the
ethnographic patterns in southern and north-
ern Owens Valley.

Let it be clear that this does not mean that
the archaeological pattern of seed use at Cra-
ter Middens was the same as the ethnograph-
ic pattern, only that the differences are ap-
parently no greater than those observed locally
in the ethnographic pattern as the result of
differential access to various taxa. By antic-
ipating such variability, a geographical inter-
pretation of this sort has the additional ad-
vantage ofexplaining why Crater Middens in
northern Owens Valley might well exhibit
patterns of seed use most similar to those
noted ethnographically in southern Owens
Valley. That the site is located near the
boundary between northern and southern
Owens Valley and that the boundary itself
was apparently drawn as a matter of conve-
nience makes this similarity all the more un-
derstandable.
To pursue this matter in a somewhat dif-

ferent vein, it is curious that Artemisia ap-
pears on the list of taxa regularly exploited

in southern Owens Valley at all since Steward
(1 938a: 22) is quite clear that it was not highly
valued as food. Perhaps despite their rank
taste, the seeds were more frequently used in
places where those of other kinds were not
abundant relative to demand. If so, the taxon
might then serve as an index of the relative
intensity of seed use. This would certainly fit
with the declining gradient in annual precip-
itation, and presumably seed productivity,
from north to south in Owens Valley. Fur-
ther, if we apply the notion to Crater Mid-
dens, the presence ofArtemisia might be tak-
en to indicate that seed procurement there
was relatively intensive and as it is a fall plant,
presumably in anticipation ofwinter use, per-
haps when other seeds had fallen short of
expectation. This would in turn suggest win-
ter residence.
As with the interpretation of seasonality,

the question that logically follows here is
whether any temporal changes in patterns of
seed procurement are reflected at Crater Mid-
dens. Here again our ability to address this
question is limited by the sample sizes avail-
able for specific segments of time. There is,
however, at least some suggestion for such
change. In relation to sample size, Midden
III, which represents the earlier occupation
at the site, produced relatively fewer taxa and
fewer separate occurrences of all taxa than
did either Midden II, which represents a mix-
ture of early and late occupations, or Midden
IV, which represents only late occupation. In
particular, 3 of 11 samples obtained from
Midden III were devoid of any macrofossils,
while none ofthe 5 from Midden IV and only
1 of 15 from Midden II yielded similarly neg-
ative results. One ofthe three empty samples
from Midden III, however, was drawn from
a square just outside the midden boundary
and should perhaps be discounted, as should,
by similar reasoning, the empty sample from
Midden II, which is from a square straddling
the midden boundary there. This leaves the
two empty samples from Midden III which
are from the center of the cultural deposit,
which is rich in material of other kinds and
which is in close proximity to bedrock milling
facilities. If we discount all the empty sam-
ples and do not count fuel taxa, then Middens
II, III, and IV are essentially identical in terms
of the number of food taxa represented and
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the number of their occurrences relative to
sample size. The degree to which there are

differences in the abundance of macrofossils
represented, then, hinges on just the two
empty samples from the central portions of
Midden III.

Perhaps these two are merely quirks of
sampling. Alternatively, they may truly re-

flect a lower incidence of plant macrofossils
in Midden III. If so, two explanations might
be offered to account for this. First it might
be that in the earlier period seed processing
was concentrated at Midden II rather than
Midden III, where presumably other activi-
ties would have taken place. That is, func-
tional variation between the middens might
account for the lack ofabundant seed remains
in Midden III. Some evidence supporting this
idea is presented in the summary chapter on
Crater Middens. On the other hand, it might
be that there are actual differences in the in-
tensity of seed use between the early and late
periods, this being reflected by the dearth of
plant remains in Midden III relative to those
noted in Middens II and IV. The data here
are not at all conclusive but that seed milling
features are more abundantly represented in
the two middens that contain deposits at-
tributable to the later occupation and occur

in lesser abundance at the only midden con-

taining deposits attributable to the earlier oc-

cupation exclusively tends to weigh slightly
in favor ofthe argument that a real, ifperhaps
only slight, change toward more intensive seed
use occurred toward the latter part of the oc-

cupation.
Finally, it is worth considering briefly the

spatial distribution ofthe taxa represented by
the macrofossils in terms of the site catch-
ment they reflect. Note that this spatial unit
is distinguished from the exploitation area

defined by the foraging radius around the site,
the former being larger than the latter in in-
cluding areas exploited from ancillary settle-
ment types, the proceeds from which even-

tually find their way back to the settlement
in question.

It is remarkable in view of the extensive
riparian community easily within access of
Crater Middens and the emphasis that has
been put on riparian plant resources in the
literature dealing with Great Basin subsis-
tence patterns, that this community is essen-
tially unrepresented in the macrofossils from
Crater Middens. This can only in small de-
gree be laid to the possibility that this com-
munity was more intensively used as a source
of roots than seeds, for the seed-bearing taxa
of this community are well represented ar-
chaeologically in many localities. An exam-
ination of the plant lists of Steward (1933,
1938a) for Owens Valley, however, illustrate
the same phenomenon in that very few truly
riparian plants, e.g., Juncus and Echinochloa,
are mentioned. Many of the plants listed,
however, clearly benefitted from the moist
conditions along stream banks or in period-
ically watered washes, conditions reproduced
artificially by aboriginal irrigation in late pre-
historic times. For the most part, the species
used by the Owens Valley Paiute and those
represented in the archaeological deposits of
Crater Middens are ofthe Desert Scrub com-
munity. This is as we would expect from the
location ofCrater Middens itself, which would
be difficult to explain except in terms of the
potential advantages it affords in providing
access to these resources. This would seem
also to be the basis for the location of eth-
nographic villages (Steward, 1938a: 50-53)
in the foothills at some distance from the
riparian community along the margins of
Owens River. In the course of our earlier re-
search, it was the appearance of villages in
such settings in central Owens Valley around
A.D. 600 that originally led to the suggestion
that there had at this time been a shift toward
the more intensive procurement of Desert
Scrub plants relative to riparian plants (Bet-
tinger, 1977a).
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CHAPTER 1 1. CRATER MIDDENS: CHRONOLOGY,
SPATIAL DISTRIBUTIONS, AND
SUMMARY INTERPRETATIONS

CHRONOLOGY

A total of 5 radiocarbon assays and 45 ob-
sidian hydration rim measurements are
available for Crater Middens but it is time-
sensitive artifacts -especially projectile points
and ceramics, but also green chert debitage
and beads-that provide the soundest basis
for establishing the chronology ofoccupation
at this site.
For this discussion it is convenient to sub-

divide Crater Middens to reflect what seem
to be important distinctions in functional,
depositional, and spatial context that exist
within site and, to some extent at least, the
manner in which its different parts were sam-
pled. Most of these subdivisions are antici-
pated by the manner in which artifact pro-
venience is reported in the preceding chapters.
Each of the five spatially discrete middens
are so distinguished, and within each one its
surface, subsurface (midden) deposit, and
structures. In some cases it is useful further to
subdivide open midden deposits according
to depth. Stratigraphic divisions of deposits
within structures, on the other hand, were so
difficult to recognize in the field, and the sam-
ples they yielded are individually so small,
that they are generally ignored unless relevant
to the contextual integrity ofa particular sam-
ple.
RADIOCARBON: The five radiocarbon as-

says for Crater Middens (UCR-1557-1561)
suggest dates for the broad span ofoccupation
at the site but do little more than hint at
temporal relationships between its various
middens and structures (table 11.1). When
corrected for secular variation, the 95 percent
confidence interval for the oldest ofthese dates
(UCR- 1561), obtained on a sheep (Ovis can-
adensis) scapula recovered at the base of the
deposit ofMidden III, is A.D. 30 ± 200, which
is in keeping with other data cited below sug-
gesting initial occupation of the site around
that time. At the other extreme, two dates on
samples of charcoal, one recovered between
20 and 30 cm in Midden II (UCR- 1558), the

other between 10 and 20 cm also in Midden
II (UCR- 1559), both yielded dates the 95 per-
cent confidence interval for which is A.D. 1520
± 135. These two samples refer to the more
recent occupation of Crater Middens but al-
most certainly not to its terminal occupation,
since both lay stratigraphically below sub-
stantial accumulations of midden.
The two radiocarbon dates obtained for

structures fall toward the later end ofthe tem-
poral span indicated above. The 95 percent
confidence interval ofthe older, which refers
to the lower deposit within Structure 7, is A.D.
1160 ± 240 (UCR-1557). The same confi-
dence interval for the younger ofthe two dates,
which refers to the lower deposit within
Structure 16, is A.D. 1490 ± 150 (UCR- 1560),
which is virtually identical to the two youn-
gest dates obtained from midden deposits.
OBSIDIAN HYDRATION: Of the 41 pieces of

Fish Springs obsidian debitage that were sec-
tioned, ground, and microscopically exam-
ined for hydration, two lacked visible rims.
Among the remaining 39 specimens, 33 ex-
hibited a single hydration rim of uniform
thickness and 6 others exhibited rims that
varied enough in thickness to suggest two dif-
ferent dates of breakage. In the absence of
any reliable means ofdetermining the agency
responsible for this breakage, each of one of
the paired readings is accepted as marking
some kind of aboriginal activity at Crater
Middens. A total of 45 hydration rim mea-
surements are thus available for the site (table
11.2).
Disregarding a single unusually large ex-

ample measuring 6.3 ,u(OHL-926), these rims
range in thickness from 4.1 to 1.2 ,u (table
11.2), which according to the Fish Springs
hydration rate used here, corresponds to a
span in excess of 2000 years, running from
about 500 B.C. to A.D. 1821, which is nearly
identical to the spans ofoccupation suggested
by obsidian hydration for Pinyon House and
Two Eagles.

Distinguished by cultural phase, one rim
measurement (2%) corresponds to a date that
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TABLE 1 1.1
Radiocarbon Dates for Crater Middens

Calendar age
Sample no. Provenience Radiocarbon age (95% confidence interval)

UCR-1557 Midden II: St. 7, level 3 800 ± 130 B.P. A.D. 920-1395
UCR-1558 Midden II: SlE0, 20-30 cm 390 ± 80 B.P. A.D. 1385-1655
UCR-1559 Midden II: S8E5, 10-20 cm 390 ± 90 B.P. A.D. 1385-1655
UCR- 1560 Midden III: St. 16, level 4 425 ± 100 B.P. A.D. 1340-1645
UCR-1 561 Midden III: N3E5, 30-40 cm 1940 ± 100 B.P. 170 B.C.-A.D. 235

falls within the Clyde phase, 20 (44%) to dates
within the Cowhorn phase, 15 (33%) to dates
within the Baker phase, and 9 (20%) to dates
within the Klondike phase. As is also the case
at Two Eagles, this dating is disproportion-
ately old when compared to the dating sug-
gested by time-sensitive artifacts (see below).

Since there are only 45 hydration rim mea-
surements for the site as a whole, it is difficult
to speak of temporal relationships between
the various middens and subdivisions within
them. The data (table 11.2) seem to suggest,
however, that the lower portion ofthe buried
deposit at Midden II, specifically the part
more than 20 cm below the surface, and the
whole ofthe buried deposit at Midden III are
relatively early: the bulk of the hydration
measurements for each suggest dates within
the Cowhorn phase. Two of the three rim
measurements available for Midden V fall
within the same interval and the third is only
slightly more recent than that (A.D. 700), so
this Midden might be equally early; given the
size of the sample, however, this is hardly
more than a guess.
The upper portion of the buried deposit of

Midden II, i.e., the part less than 20 cm below
the surface, and the whole of the buried de-
posit at Midden IV are, on the other hand,
relatively late: the bulk of their obsidian hy-
dration dates falls in the Baker and Klondike
phases. No hydration rim measurements are
available for the scanty subsurface deposit of
Midden I. There are, further, none for any
surface material, which might provide some
clue to the effect of surface exposure on hy-
dration rates.
Rim measurements obtained for structures

are as a group relatively late, the bulk cor-
responding to dates within the Baker or Klon-
dike phases. As no more than three mea-

surements derive from any structure
individually, their dating cannot be reliably
determined on the basis of these data alone.
There is some hint, however, that Structures
10 and 12 are older than Structure 7.
PROJECTILE POINTS: Crater Middens yield-

ed 179 projectile points belonging to types
that have been well-dated in the western Great
Basin and are identified with specific cultural
phases in central Owens Valley (Bettinger,
1975a). Of these, 8 (4%) are of types that
identify the Cowhorn phase, 60 (34%) oftypes
that identify the Baker phase, and 111 (62%)
of types that identify the Klondike phase. As
just noted, the proportional distribution of
these time-markers is not in accord with the
apparent temporal distribution of obsidian
hydration rim measurements. It is, however,
nearly identical to the proportional distri-
bution oftypable projectile point by phase at
Pinyon House and very close to the one at
Two Eagles, just as the range of hydration
dates for those sites are comparable to those
for Crater Middens.
The distribution of typable projectiles

points by phase is shown in table 11.3. These
data leave little doubt that the subsurface de-
posit of Midden III is relatively early and
probably dates from the late Cowhorn phase
through the Baker phase but not much later
than that. By contrast, the subsurface deposit
of Midden IV is relatively late and dates no
earlier than the Klondike phase. The lone
point found in the subsurface deposit of Mid-
den I suggests that what little is there is also
recent.
The subsurface deposit of Midden II evi-

dently contains both early and late compo-
nents. Its lower reaches clearly belong to the
Baker phase and possibly to the Cowhorn
phase as well. Conversely, Klondike time-
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TABLE 11.2
Obsidian Hydration Rim Measurements and Dates for Crater Middens

UCD-OHL Mean hydration
no. Proveniencea rim reading (u) Calendar date

920 Structure 3
921 Structure 3
922 Structure 3

923 Structure 7
924 Structure 7
925 Structure 9
926 Structure 9
927 Structure 10
928 Structure 10
897 Structure 12
898 Structure 12
899 Unit B, 10-20
900 Unit B, 10-20
901 Unit B, 10-20
929 Unit NlEO0, 30-40
930 Unit NlEO0, 30-40
931 Unit NlEO0, 30-40
932 Unit SlEI0, 30-40
933 Unit SlE10, 30-40
934 Unit SlE10, 30-40
935 Unit S3E8, 30-40
936 Unit S3E8, 30-40
937 Unit S3E8, 30-40

902 Unit C, 0-10
903 UnitC,0-10
906 Unit C, 10-20
907 Unit C, 10-20
904 Unit C, 20-30
905 Unit C, 20-30
908 Unit C, 30-40
909 Unit C, 30-40
910 Unit C, 40-50
911 Unit C, 40-50

912 UnitD,0-10
913 Unit D, 0-10
914 Unit D, 0-10
915 Unit D, 30-40
916 Unit D, 40-50
917 Unit D, 40-50

918 Unit E, 20-30
919 Unit E, 20-30

2.5 ± 0.1
1.8 ± 0.1
4.1 ± 0.1

2.0 ± 0.1
1.5, 1.2 ± 0.1
1.6 ± 0.1
6.33, 3.1 ± 0.2
2.5 ± 0.2
2.1 ± 0.1
2.4, 2.1 + 0.1
2.0 ± 0.1
1.9 ± 0.2
1.8 ± 0.2
1.4 ± 0.2
3.6 ± 0.1
3.6 ± 0.2
4.0, 3.5 ± 0.1
2.6 ± 0.2
3.6 ± 0.2
3.7 ± 0.2
3.6 ± 0.2
2.4 ± 0.1
1.6 ± 0.1

3.1 ± 0.2
1.9 + 0.2
3.5, 3.1 ± 0.1
3.4 ± 0.2
1.9 ± 0.2
3.0 ± 0.2
3.3 ± 0.1
3.3 ± 0.2
3.3 ± 0.2
NVHb

2.4 ± 0.1
NVHb

1.7 + 0.4
2.5 ± 0.1
3.3 + 0.2
1.7 ± 0.2

2.8, 2.6 ± 0.1
2.9 ± 0.1

A.D. 780
A.D. 1341
500 B.C.

A.D. 1181

A.D. 1581, A.D. 1821
A.D. 1501

2261 B.C., A.D. 300
A.D. 780
A.D. 1101

A.D. 860, A.D. 11 O1
A.D. 1181

A.D. 1261
A.D. 1341
A.D. 1661
100 B.C.

100 B.C.

420 B.C., 20 B.C.

A.D. 700
100 B.C.

180 B.C.

100 B.C.

A.D. 860
A.D. 1501

A.D. 300
A.D. 1261
20 B.C., A.D. 300
A.D. 60
A.D. 1261
A.D. 380
A.D. 140
A.D. 140
A.D. 140

A.D. 860

A.D. 1421
A.D. 780
A.D. 140
A.D. 1421

A.D. 540, A.D. 700
A.D. 460

a Where given, depth is in centimeters.
b No visible hydration rim.
Notes: Calendar dates calculated as Y = 800.3X - 831.2, where X is the rim measurement in microns and Y is

the date in years before present, which is taken to be 1950.

Specimen no.

Midden I
0-1905CA
0-1905CB
0-1905CC

Midden II
0-2279CA
0-2279CB
0-2352CA
0-2352CB
0-2424CA
0-2424CB
0-444CA
0-444CB
0-554CA
0-554CB
0-554CC
0-2626CA
0-2626CB
0-2626CC
0-2932CA
0-2932CB
0-2932CC
0-3199CA
0-3199CB
0-3199CC

Midden III
0-573CA
0-573CB
0-629CA
0-629CB
0-603CA
0-603CB
0-662CA
0-662CB
0-676CA
0-676CA

Midden IV
0-678C/2A
0-678C/2B
0-678C/2C
0-712C
0-718CA
0-718CB

Midden V
0-727CA
0-727CB
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TABLE 11.3
Distribution of Typable Projc

by Phase at Crater Mi4

Cow-

horn Baker K1

Structures
3
7
9
10
12
16

Midden Ia

Surface
0-10

Midden Ila

Surface
0-10
10-20
20-30
30-40

Midden IIIa
Surface
0-10
10-20
20-30
30-40
40-50

Midden IVa
Surface
0-10
10-20
20-30
40-50

Total

2
2

1 3

9
6

1 8
8

1

3
1

1

8

2
6
7
3
3

60
a Depth given in centimeters.
bNot entered in this table are four ac

phase specimens that were collected
provenience within the site.

markers dominate the uppern
deposit, suggesting it dates s
A.D. 1300. That Baker phase
well represented in this uppe
Klondike points are found i:
down, however, indicates at 1l
tical mixing has occurred. A ^
Klondike age toward the bott
posit at Midden III points to
as well, probably by tunneling
More than 80 percent of

points recovered from structures are time-
fctile Points markers for the Klondike phase. This clearly
ddens places these features with the later occupation

of Crater Middens, which is to say, roughly
rndike Total contemporaneous with the upper subsurface

deposit of Midden II and the whole of the
subsurface deposit ofMidden IV. Within this

2 2 span Structures 3, 7, and 9 appear slightly
4 4 younger than Structures 10, 12, and 16, all
4 6 three ofwhich also contain material suggest-
7 9 ing use during the Baker phase and, in the

23 27 case of Structure 16, during the Cowhorn
phase. Dates derived in this manner should
be regarded with some caution, however, be-
cause the samples are small and there is the
possibility offortuitous associations between
points and structures.

9 18 As might be expected, points collected from
10 16 the surface belong predominantly to the
2 11 Klondike phase. The only notable exception
2 10 to this is the surface collection from Midden

I II, in which there are equal numbers ofBaker
and Klondike phase points. Since Klondike

14 19 phase points outnumber Baker phase points
2 9 in the uppermost buried deposits ofthis mid-

8 den, the unusual abundance of Baker phase
3 points on its surface must be laid to a com-

bination of sampling error and vertical mix-
ing within the deposit.

CERAMIcs: Sherds belonging to at least three
10 10 different ceramic wares were found at Crater
4 5 Middens but only the 524 specimens of Ow-

2 2 ens Valley Brown Ware are useful as time-
1 1 markers (Riddell, 195 1). This ware is appar-

ently no older than A.D. 1300 (Lanning, 1963)
107b 175 and, along with Cottonwood and Desert Side-

notched points, is identified with the Klon-
lditional Klondike dike phase in central Owens Valley (Bettin-
in 1972 and lack ger, 1975a). Since these items lack any older

functional equivalent, they indicate the pres-
ence and distribution of Klondike phase oc-
cupation, but not the intensity of those oc-

nost 10 cm of cupations relative to earlier ones.
ometime after As shown in tables 9.5 and 9.6 (chap. 9),
points are so Owens Valley Brown Ware sherds are broad-

-r deposit and ly distributed within the site, so much so it
n those lower is highly unlikely that their presence every-
cast some ver- where indicates Klondike phase occupation.
single point of More probably, many specimens have be-
tom of the de- come mixed with earlier deposits. It is rea-
mixture there sonably certain that the collections of sherds
rodents. from each of the structures excavated and
the projectile from the surfaces of Middens 11 (143), III
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(51), and IV (19) denote Klondike occupa-
tions of some kind. The sample recovered
from the top 10 cm of deposit at Midden II
(94) is also sufficiently large to assure the af-
filiation of that part of the deposit with the
Klondike phase. In all the remaining cases
this affiliation is less certain.
The sample of sherds recovered between

10 and 20 cm below the surface of Midden
11 (40) is large when taken alone and would
seem to indicate Klondike phase occupation.
It is, however, much smaller than the sample
from the level immediately above, raising the
possibility that mixture between the two levels
is responsible for the sherds found in the low-
er one. Mixture almost certainly accounts for
the handful of sherds (10) found at depths
greater than 20 cm at Midden III and may
well account for the remaining subsurface
sherds (13), all of which were found within
10 cm of the surface.
Very few sherds (14) were found below the

surface of Midden IV, which is understand-
able because excavation there was limited.
Since even these minimal tests yielded nearly
as many sherds as were found on the surface
of Midden IV, it is improbable that mixture
with surface materials accounts for all of the
subsurface specimens. At least some of the
buried deposit at Midden IV must therefore
date to the Klondike phase.
SHELL AND STONE BEADS: Out of 45 shell

and stone beads identified as belonging to
temporally sensitive types, all save one Lim-
pet Ring denote Klondike phase occupation.
The distribution of these items suggests use
sometime during this phase of Structures 3,
7, 9, 12, and 16, and of Middens II, III, and
IV. The Limpet Ring recovered at a depth of
between 30 and 40 cm in Midden III is con-
sistent with other evidence presented here that
the bulk of buried deposit of that Midden
dates to the Baker phase.
HISTORIC ARTIFACTS: Sixty-three glass

beads and two bottle glass tools are the only
historic artifacts that can be reliably linked
to aboriginal occupation at Crater Middens.
The distribution of these items suggests pro-
tohistoric or historic use of Structures 3, 7,
10, and 12 and the surfaces of Middens II,
III, and IV. Several glass beads recovered in
the upper 20 cm ofburied deposit ofMidden
III could conceivably link those deposits with

equally recent occupations. Other evidence
cited above and below, however, weighs
strongly against this possibility. More likely
these specimens worked their way downward
from the surface or very near it, perhaps by
trampling. Such mixture might also account
for the three subsurface specimens (two beads
and a glass tool) from Midden II. This ex-
planation, however, need not be invoked to
account for those two found in the upper de-
posit, which is clearly recent and thus strati-
graphically compatible (at least potentially)
with the historic dating of these pieces.

DEBITAGE: As noted in chapter 9 (cf. tables
9.18, 9.19), at Crater Middens the proportion
of obsidian debitage consistently decreases
with time relative to debitage ofcertain other
materials, most notably green chert. As was
also noted, a developing industry specializing
in the production of large chert bifaces for
trade or local consumption very likely un-
derlies this shift in debitage composition.
The same shift, presumably with the same

underlying explanation, is evident at Pinyon
House but it is unclear how much farther than
that it extends within Owens Valley. If this
biface industry was highly localized, equiv-
alent changes in debitage composition might
easily be lacking elsewhere. Even in central
Owens Valley it would not be expressed at
sites and activity areas within sites where the
specialized production of chert bifaces did
not occur. This explains why there is no ev-
ident temporal change in debitage composi-
tion at Two Eagles or in most of the periph-
eral debitage scatters at Crater Middens itself.
Elsewhere at Crater Middens, however, late
prehistoric chert biface production gives rise
to marked variations in the material com-
position of debitage that are exceptionally
helpful in sorting out the relative chronology
of occupation.

Obsidian debitage occurs in highest pro-
portion (more than 90% by count and 87%
by weight) at depths greater than 20 cm in
the buried deposit ofMidden II and through-
out the buried deposit of Midden III, which
suggests they are relatively early. It occurs in
lower proportion (less than 78% by count and
weight) in all the structures, the upper 10 cm
ofdeposit at Midden II, and the whole of the
buried deposit ofMidden IV, suggesting that
they represent more recent occupation of the
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TABLE 11.4
Summary of Chronometric Information for Crater Middens

Owens Shell and ObsidianProjectile Points Valley stone beads debitage
Cow- Klon- Brown Klon- His- (%)

Unit Radiocarbon Obsidian hydration horn Baker dike Ware Baker dike toric by count

Structure 3 500 B.C.-A.D. 1341 1 5 1 49

A.D. 1160 A.D. 1181-1821
2261 B.C.-A.D. 1501
A.D. 780-1101
A.D. 860-1181

A.D. 1261-1661

420 B.c.-860c

2
4

2 4
2 7

9
6

1 8
8

1

9
10
2
2

8

13
29
9

46

30b

(82)
3 1 58
1 55

2 73
6 43 54

143
94
40
10
2

1 3 23 23

3
A.D. 300-1261
20 B.C.-A.D. 300
A.D. 380-1261

A.D. 30 A.D. 140 (2)
A.D. 140 (1)

A.D. 860-1421

A.D. 780 (1)
A.D. 140-1421

2
6
7
3
3

14 51
2 13

5

2
1 3

10
1 4

7
2

3

1

7

2

1

1
2
1

19
8
1

1

1 92b

1 78
1 84
1 91

91
(100)
75

2 94b
7 91
1 93

94
95
94
97

4 82b
63
62
61
67
59

(78)
88
(83)

(100)
(100)

A.D. 460-700

Notes: Debitage percentages in parentheses indicate samples of fewer than 20 specimens.
aDepth given in centimeters.
b Surface sample not regarded as a reliable measure of age.
c The range is for eight samples and disregards a ninth with an indicated age of A.D. 1501.

site. Debitage recovered at depths of between
10 and 20 cm below the surface of Midden
II falls between these extremes, which would
seem to indicate either that it is a mixture of

early and late material or that it represents
an occupation of intermediate age.
SUMMARY OF CHRONOLOGY: Table 1 1.4

summarizes the various data. At the outset

A.D. 1520

A.D. 1520

A.D. 1490

Midden Ia:
Surface
0-10
Structure 7
Structure 9
Structure 10
Structure 12

Midden Ila:
Surface
0-10
10-20
20-30
30-40
40-50
Structure 16

Midden IIIa:
Surface
0-10
10-20
20-30
30-40
40-50
50-60

Midden IVa:
Surface
0-10
10-20
20-30
30-40
40-50

Midden Va:
Surface
0-10
10-20
20-30
30-40
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it is clear these offer no substantive basis at
all for dating Midden V and very little for the
surface and subsurface assemblages of Mid-
den I. It is equally clear that the subsurface
deposits of Middens II, III, and IV are to
some extent mixed within and that in each
case some buried material has worked its way
to the surface. The basic chronological rela-
tionships between various Middens and
structures, however, are reasonably evident:
the structures, upper 10 cm ofburied deposit
of Midden II, and the entire buried deposit
ofMidden IV are late, and the buried deposit
below 20 cm of Midden II and the entire
buried deposit ofMidden III are early. There
is greater ambiguity surrounding the deposit
at depths ofbetween 10 and 20 cm in Midden
II, which is either a mixture of early and late
material or of intermediate age. What little
evidence is available for Midden I suggests
its surface and subsurface assemblages are
recent. There is simply not enough material
recovered from Midden V to estimate its age.
Radiocarbon dates, obsidian hydration

measurements, and, especially, time-sensi-
tive artifacts suggest that the earlier occu-
pation of Crater Middens dates from the lat-
ter part of the Cowhorn phase through the
Baker phase, or roughly from 0 B.C./A.D. to
A.D. 1300, and the later occupation to the
Klondike phase, or from A.D. 1300 into his-
toric times.
Given stratigraphic mixing and impreci-

sion in the various methods of dating that
were used, it is pointless to attempt a chro-
nology more refined than this for buried de-
posits outside structures. The data in hand
indicate that relative stratigraphic relation-
ships are meaningful to the extent that within
the same deposit material at greater depth is
on the whole older than that at lesser depth.
Beyond this and the simple divisions noted
above, however, they do not provide a reli-
able basis for relating a specific segment of
one midden to a specific segment of another.
We face the same problem when attempt-

ing to assess the relative chronological rela-
tionships among structures and between in-
dividual structures and middens. It is
reasonably certain that these features were in
use during the more recent occupation of
Crater Middens. Each one, however, also
contains at least some material potentially

linking it with the earlier occupation as well.
There is never very much of this material
and associations between structures and in-
dividual pieces found within them, whether
early or late, are never certain. Nevertheless,
a reasonably strong case can be made that
Structures 10, 12, and 16 were in use during
the Baker phase and there is at least some
evidence to suggest that Structure 16 was built
and occupied even earlier than that, during
the latter part of the Cowhorn phase.
That these structures retain so little ma-

terial from earlier occupations is presumably
a reflection of many subsequent episodes of
reuse. Later inhabitants contemplating the
construction ofnew dwellings were evidently
attracted to the locations of older ones,
choosing to remove loose debris from their
interiors and refit their walls, rather than start
afresh somewhere else. As a consequence, at
Crater Middens- and this is probably true of
other villages in Owens Valley and perhaps
elsewhere -the contents of houses are likely
to be more recent than the houses them-
selves. That is, assemblages recovered from
dwellings cannot be expected to represent the
entire span over which such features were in
use at these sites.
For all its flaws and gaps, the chronological

record from Crater Middens is clear enough
at least to fix the principal occupation of the
site between 0 B.C./A.D. and historic times
and to indicate that during this time locations
of aboriginal activity shifted enough so that
not all ofits parts were in use simultaneously.
During earlier occupancy, from the late Cow-
horn phase through the Baker phase, this ac-
tivity concentrated at Middens II and III,
which are adjacent to each other and contain
the largest subsurface deposits found at the
site. Three houses dating to this period
Structures 10 and 12 at Midden II, and Struc-
ture 16 at Midden III- and the general char-
acter of the assemblages from this period at
both middens suggest that family groups
maintained residence at the site for extended
periods, including the winter months, using
it as a base camp for plant and animal pro-
curement.
Occupation during the succeeding Klon-

dike phase is of the same general character
but the locations of activity are noticeably
different. Extensive surface and subsurface
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assemblages from this period show that ac-
tivity at Midden II certainly did not slacken,
and residential use there evidently increased
since two new houses-Structures 7 and 9-
were built, bringing the number of features
occupied to four, as the two existing ones
remained in use. Midden III, on the other
hand, was less intensively used than before.
Klondike phase activity there centered on
Structure 16, which was evidently not a do-
mestic residence but served some other pur-
pose, for example, a storehouse. The remain-
ing material from this period at Midden III,
most of it surficial, may well be connected
with the use of Structure 16 rather than ac-
tivities occurring over Midden III at large.
As aboriginal activity declined at Midden III,
it appeared in two locations, Middens I and
IV, previously unoccupied. At Midden I this
late-period activity was apparently sporadic
and largely confined to Structure 3, which
may have been occupied by families seeking
seclusion, perhaps during childbirth. Though
it is small, Midden IV was much more in-
tensively used for a broader range of activi-
ties. This evidently never included residence
by families, however, since there are no struc-
tures on its surface and we found evidence
of none during excavation.
The late-period occupation of Crater Mid-

dens is, thus, characterized by several shifts
in the locations ofaboriginal activity. It closed
with a dramatic shift: sometime in the early
historic period all of its families evidently
picked up and moved about a kilometer to
the northeast to a new village location. This
abandonment may have occurred when water
previously flowing by the site was diverted
elsewhere by the 1872 earthquake or when
its inhabitants saw greater advantage in oc-
cupying a spot nearer the growing town ofBig
Pine or one of its outlying ranches. Either
way, the move was a short one, only slightly
greater in scale than those that had occurred
earlier.

SPATIAL AND TEMPORAL
VARIATION

In comparison to the run ofopen sites gen-
erally encountered in Owens Valley and else-
where in the Great Basin, Crater Middens is
unusual in that its assemblage is not confined

to a single locus but occurs as five spatially
discrete concentrations (middens) within
which there are important distinctions of ar-
chaeological context (structures, surface scat-
ters, and buried deposits).
We turn now to consider in more detail the

nature of these differences by comparing the
artifact assemblages from different locations
within the site. Two issues are of particular
concern. The first is that of temporal change
in the nature of site use, that is, whether the
role of Crater Middens changed with respect
to the larger subsistence-settlement system of
which it was a part. The second is that of
spatial differentiation within the site, that is,
to what extent activities of different kinds
were segregated from each other at given
times. Both ofthese are essentially functional
in their implications, the first having to do
with the function of Crater Middens as a
whole vis a vis other sites occupied at the
same time, the second with the function of
its individual parts vis a vis other parts in
use at the same time.
PROCEDURE: The first part of this analysis

considers the distribution of a few important
artifact categories in various parts of Crater
Middens and consequent implications about
the temporal and spatial distribution of ac-
tivities.

In the main, the divisions of the site rec-
ognized here are the ones followed earlier with
reference to site chronology. Surface scatters,
subsurface deposits, and individual struc-
tures are treated separately. Since data pre-
sented above establish that the subsurface de-
posit of Midden III is uniformly early (late
Cowhorn/Baker phase), while that ofMidden
IV is uniformly late (Klondike phase), and
do not permit distinctions finer than this,
those assemblages are not further divided.
The subsurface assemblages ofMiddens I and
V are similarly left undivided, the latter case
because it is small and largely undated, the
former because it comprises but a single level.

Chronological data available for the sub-
surface deposit of Midden II, on the other
hand, indicate the presence of two more or
less stratigraphically discrete components: an
early one (late Cowhorn/Baker phase) at
depths below 20 cm and a later one (Klondike
phase) in the upper 10 cm. Those two assem-
blages are treated separately in recognition of
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TABLE 11.5
Raw Counts for Major Artifact Categories in Local Assemblages at Crater Middens

Owens
Valley

Milling- Brown Projectile Simple Rough-
Unit stones Ware points bifaces outs Unifaces Cores Debitage Total

Midden I:
Surface 5 8 2 4 4 1 2 122 148
0-10cm 0 0 1 0 0 0 0 17 18

Structure 3 5 0 1 4 0 2 0 119 131

Midden II:
Surface 9 26 11 56 32 10 7 2958 3109
0-10 cm 45 94 21 79 39 19 19 7032 7348
20-50 cm 23 12 16 49 17 12 5 5652 5786

Structure 7 4 13 2 6 1 1 1 192 220
Structure 9 11 29 5 9 5 2 2 383 446
Structure 10 4 9 6 9 3 3 1 1996 2031
Structure 12 20 46 11 26 6 9 9 2612 2739

Midden III:
Surface 9 20 10 23 36 19 14 1895 2026
0-60 cm 23 23 34 84 56 44 8 15,802 16,074

Structure 16 28 23 28 62 27 25 20 5529 5742

Midden IV:
Surface 10 19 11 20 34 9 19 1125 1247
0-50 cm 24 14 16 27 30 10 6 3424 3551

Midden V:
Surface 1 0 0 1 2 1 1 9 15
0-40 cm 0 0 0 0 1 0 0 34 35

Total 221 336 175 459 293 167 114 48,901 50,666

their temporal differences. Because the as-
semblage from the intervening deposit (10-
20 cm) is either stratigraphically mixed or
transitional between the early and late pe-
riods of occupation, it is eliminated from
consideration.
The analysis is initially restricted to artifact

categories that are either reasonably well rep-
resented or reasonably well understood in
terms ofthe uses they served or the behaviors
they imply: ceramics (Owens Valley Brown
Ware), millingstones, projectile points, sim-
ple bifaces, roughouts, unifaces, cores, and
debitage. These same categories form the ba-
sis for the functional analyses for Pinyon
House (chap. 4) and Two Eagles (chap. 7),
establishing a common basis for linking all
three together in chapter 12.
The distribution of these 8 categories

among the 17 assemblages (here termed local
assemblages) defined above is shown in table

1 1.5. Note that the surface assemblages re-
ported for Middens II and III are samples
recovered from systematically placed 15 x
15 m quadrats (four in each midden). Surface
collections in the remaining areas of both
middens are discounted since they intention-
ally excluded several artifact categories ofin-
terest here (roughouts, unifaces, cores, and
debitage).
We can regard table 11.5 as a contingency

table with 17 rows (local assemblages) and 8
columns (artifact categories) ofnominal scale
variables. As such it is susceptible to analysis
by a variety of standard techniques devel-
oped to examine the degree and strength of
association between variables defined in this
scale. Perhaps the most familiar of these is
the chi-square test (Thomas, 1976), which
assesses the probability of associations ob-
served between variables. We are only inci-
dentally concerned with the overall proba-
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bility of the distribution observed in table
11.5-in terms of its usual implications re-
garding significance. This is partly because
the data do not fully satisfy the assumptions
of chi-square, which precludes any attempt
to determine exact probabilities.

It would be useful, of course, to have some
basis for judging whether the observed as-
sortments of artifact categories (local assem-
blages) could have occurred by chance be-
cause, if true, this would imply that at Crater
Middens assemblage composition does not
vary with local archaeological context. Mere-
ly to reject this null hypothesis (or at least to
find it unlikely), on the other hand, tells us
very little: it indicates dependence between
some of the variables but not which ones or
the strength ofthat dependence (association),
which are of primary concern here.

Fortunately, as originally described by Ha-
berman (1973; cf. Everitt, 1977) and more
recently illustrated with archaeological data
by Grayson (1984), chi-square values can
easily be made to yield this more useful sort
of information through an analysis of their
residuals. The term "residuals" here refers to
the numerical difference between the expect-
ed and observed values for a given combi-
nation of nominal variables, in this case be-
tween a given artifact category in a given local
assemblage; the greater this residual, the
greater the association, negative or positive,
between the two variables.

In this procedure the expected values for
each individual row-column combination, E,1
are first computed as in a normal chi-square
test. Thus

ni.njEi N

where Ei1 is the expected value, n1. is the sum
of ith variable over all rows (r), and n.j is the
sum of the jth variable over all columns (c).
The difference (residual) between expected

and observed values for each row-column
combination can, of course, at this point be
used to calculate the chi-square statistic for
the overall distribution observed:

r2 (nij-)2X E..

The probability ofthis distribution is given
by the chi-square distribution with degrees
of freedom (df) equal to:

df= (r- )(c- 1).

Analysis of residuals, on the other hand,
proceeds somewhat differently by first stan-
dardizing the individual row-column resid-
uals:

ei = (ni -Eij)/\Eg,
where ebj is the standardized residual for the
cell defined by the ith row and thejth column,
or in this case, for the jth artifact category in
the ith assemblage.
These standardized residuals are then ad-

justed according to their estimated variance:

dij= eij1V/Ai,
where dij is the adjusted residual for the ith
artifact category in thejth assemblage, and vj
is the estimated variance ofthat standardized
residual (e,j), calculated as:

vij = (1 - n,./N)(l-n /N),
where ni. and n.1 are as defined earlier.
When the variables in a contingency table

are independent, its adjusted residuals are ap-
proximately normally distributed with a mean
of zero (0) and a standard deviation of one
(1). Accordingly, adjusted residuals greater
than 1.96 have associated probabilities ofless
than or equal to 0.05 and can therefore be
held significant at this alpha-level. Note again,
however, that we are not so much concerned
with significance in its own right-and cer-
tainly not in the precise significance of in-
dividual values-as in using it to detect as-
sociations between artifact categories and
assemblages that seem worthy of attention.

Analysis of adjusted residuals presumes
that the contingency table in question meets
the basic requirements for the standard chi-
square test. Among other things, this means
that no more than 20 percent of its cells can
contain expected values of less than 5. Even
casual inspection oftable 1 1.5 shows that this
condition cannot be met. By deleting the six
smallest local assemblages (i.e., those con-
sisting offewer than 400 items), however, we
obtain a smaller table consisting of all 8 of
the original columns (artifact categories) but
only 11 of the original 17 rows (local assem-
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TABLE 11.6
Adjusted Residuals for Major Artifact Categories in Local Assemblages of

N > 400 at Crater Middens

Owens
Valley

Milling- Brown Projectile Simple
Unit stones Ware points bifaces Roughouts Unifaces Cores Debitage

Midden II:
Surface -1.09 1.51 0.16 5.62 3.52 -0.02 0.07 -4.72
0-10 cm 2.92 7.64 -0.82 1.87 -0.47 -1.06 0.77 -4.75
20-50 cm -0.17 -4.31 -0.85 -0.34 -2.96 -1.65 -2.30 4.74

Structure 9 6.81 15.76 2.87 2.56 1.56 0.47 1.04 -12.63
Structure 10 -1.54 -1.08 -0.33 -2.18 -2.58 -1.42 -1.67 4.21
Structure 12 2.68 7.15 0.60 0.36 -2.50 0.05 1.25 -3.76

Midden III:
Surface 0.24 2.08 1.24 1.22 7.38 4.97 4.63 -7.86
0-60 cm -6.45 -9.45 -3.34 -5.97 -4.51 -1.34 -5.58 14.34

Structure 16 0.96 -2.32 2.09 1.66 -1.06 1.59 2.22 -1.49

Midden IV:
Surface 2.18 4.05 3.36 2.74 10.26 2.51 9.96 -12.69
0-50 cm 2.56 -1.83 1.21 -0.83 2.27 -0.45 -0.67 -0.69

x2= 1087.5, df= 70,p <0.001.

blages), in which less than 15 percent of the
expected values are less than or equal to 5.
Without correcting for continuity, the chi-
square statistic for this 8 by 11 contingency
table is, x2 = 1087.5, which far exceeds the
critical chi-square value of 112.317 at p =
0.001, with 70 degrees of freedom.

This value is large not because the vari-
ables in the table are overwhelmingly asso-
ciated or because it is uncorrected for con-
tinuity (the effect of which is essentially
negligible here) but because one category (de-
bitage) is very large and chi-square is espe-
cially sensitive to sample size. We are justi-
fied, nonetheless, in concluding that the
assortment ofartifact categories among these
11 local assemblages is probably not entirely
random and that it is worth examining their
adjusted residuals. These are presented in ta-
ble 1 1.6.
The size effect that debitage has on these

values can be grasped by noting that where
it (debitage) is more common than expected,
all the remaining categories are almost in-
variably less common than expected, and
conversely. Such information is useful in
measuring the ratio of debitage to other cat-
egories but not in understanding the rela-
tionships between those remaining cate-

gories, which are masked by variation in this
much larger one.
To reveal this variability, we can compute

adjusted residuals for the same 11 local as-
semblages using only the 7 artifact categories
other than debitage, as shown in table 11.7.
The chi-square value of the overall distri-
bution is x2 = 276.3, p < 0.001, with 60
degrees of freedom.

Finally, table 11.8 combines the adjusted
residuals for debitage (table 11.6) with the
adjusted residuals for the other categories
when debitage is excluded (table 11.7). To
facilitate interpretation the local assemblages
are regrouped by kind (surface scatters, bur-
ied deposits, and structures) and, where ap-
propriate, age (late Cowhorn/Baker and
Klondike).
Rather than ignore the six small local as-

semblages for which adjusted residuals were
not calculated, table 11.8 enters information
ofa different kind for them. Because we have
no basis for judging the probability of their
observed distributions, in these six cases the
values given are directions (i.e., positive or
negative) that indicate whether in one ofthese
local assemblages a category is proportionally
more or less common than in all 17 local
assemblages combined (cf. table 1 1.5). As with
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TABLE 11.7
Adjusted Residuals for Major Artifact Other Than Debitage in Local Assemblages of N > 400

Owens
Valley

Milling- Brown Projectile Simple
Unit stones Ware points bifaces Roughouts Unifaces Cores

Midden II:
Surface -2.45 -0.47 -1.16 3.17 1.49 -1.29 -0.98
0-10 cm 1.24 5.63 -2.20 -0.56 -2.38 -2.39 -0.39
20-50 cm 1.84 -3.00 0.78 2.83 -1.34 -0.26 -1.36

Structure 9 1.31 5.69 -0.55 -2.20 -1.93 -1.76 -1.09
Structure 10 -0.14 1.09 1.42 -0.07 -1.32 -0.20 -0.88
Structure 12 1.28 5.29 -0.52 -1.54 -3.80 -0.99 0.28
Midden III:

Surface -1.94 -1.03 -0.94 -2.36 3.38 1.99 2.02
0-60 cm -2.05 -4.70 1.50 1.89 1.80 4.04 -2.60

Structure 16 0.46 -3.14 1.64 1.01 -1.74 1.14 1.83
Midden IV:
Surface -1.40 -0.90 -0.37 -2.57 3.37 -0.86 4.22
0-50 cm 2.41 -2.29 1.02 -1.33 2.12 -0.68 -0.85

X2 = 276.3, df= 60, p < .001.

the adjusted residuals, the values for debitage
are computed over all eight artifact categories
and values for the remaining seven categories
were computed only among themselves, that
is, excluding debitage. These directional val-
ues carry much the same meaning as adjusted
residuals of less than 1.96.

INTERPRETATIONS
Before going further it is worth reviewing

some of the tentative conclusions reached in
earlier chapters about the basic kinds of ac-
tivities represented by local assemblages
within the site. In particular, our analysis of
debitage suggested that surface scatters might
represent activities that, because they pro-
duced objectionable debris or would have
disrupted, or been disrupted by, activities oc-
curring in more centrally located areas, were
segregated toward the margins of each mid-
den. The buried cultural deposits, on the oth-
er hand, presumably represent activities that
occurred in the more central locations.

It was also argued from several lines of
evidence that Midden I might differ in func-
tion from Middens II and III. The last two
were evidently intensively used as places of
residence, plant processing, and tool manu-
facture and repair, while Midden I was ap-

parently used only as a place of occasional
residence, perhaps during briefperiods of rit-
ual seclusion. Middens IV and V also seem
to differ from Middens II and III. To judge
from the assemblage we recovered, Midden
IV was used intensively, yet it is very small
and lacks structures. Midden V is smaller yet,
and its archaeological assemblage is vanish-
ingly small, even though it exhibits a fairly
deep, if artifact-poor, cultural deposit. All of
this implies that Middens IV andV were used
for a much more restricted range of activities
than either Midden II or III. At both Midden
IV and V these included plant processing and,
at Midden IV, tool production and repair.
The six excavated structures were also di-

vided according to inferred function. Struc-
tures 7, 9, and 3 were all classified as dwell-
ings, but Structures 7 and 9 were more
regularly occupied than Structure 3, which is
in keeping with the suggestion that the latter
was occupied only during short periods of
seclusion. Structures 10, 12, and 16 were all
exceptional in one way or another. It was
tentatively suggested that Structure 12 might
be a sweathouse, Structure 16 a workshop or
storehouse, and Structure 10 a workshop or
cookhouse.
MILLINGSTONES: As indicated in table 1 1.8,

millingstones tend to be concentrated in the
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TABLE 11.8
Adjusted Residuals or Directional Values for Major Artifact Categories

in All Local Assemblages at Crater Middens

Owens
Valley

Milling- Brown Projectile Simple
Unit stones Ware points bifaces Roughouts Unifaces Cores Debitage

SURFACE SCATTERS
Midden I: Surface* + + - - - - + -

Midden II: Surface -2.45 -0.47 -1.16 3.17 1.49 -1.29 -0.98 -4.72
Midden III: Surface -1.94 -1.03 -0.94 -2.36 3.38 1.99 2.02 -7.86
Midden IV: Surface -1.40 -0.90 -0.37 -2.57 3.37 -0.86 4.22 -12.69
Midden V: Surface* + - - - + + +

BURIED DEPOSITS
Klondike
Midden I: 0-10 cm* - - + -

Midden II: 0-10 cm 1.24 5.63 -2.20 -0.56 -2.38 -2.39 -0.39 -4.75
Midden IV: 0-50 cm 2.41 -2.29 1.02 -1.33 2.12 -0.68 -0.85 -0.69

Late Cowhorn/Baker
Midden II: 20-50 cm 1.84 -3.00 0.78 2.83 -1.34 -0.26 -1.36 4.74
Midden III: 0-60 cm -2.05 -4.70 1.50 1.89 1.80 4.04 -2.60 14.34

Undated
Midden V: 0-40 cm - - - - + - - +

STRUCTURES
Structure 3* + - - + +
Structure 7* + + - - - -

Structure 9 1.31 5.69 -0.55 -2.20 -1.93 -1.76 -1.09 -12.63
Structure 10 -0.14 1.09 1.42 -0.07 -1.32 -0.20 -0.88 4.21
Structure 12 1.28 5.29 -0.52 -1.54 -3.80 -0.99 0.28 -3.76
Structure 16 0.46 -3.14 1.64 1.01 -1.74 1.14 1.83 -1.49

Notes: As described in the text, adjusted residuals for categories other than debitage are calculated only among
those categories, while those for debitage are calculated over all categories. Asterisks (*) denote assemblages consisting
offewer than 400 pieces for which the directional values indicate whether the observed value is proportionally greater
or lesser than the mean for the category when all 17 assemblages are combined. Adjusted residuals for which the
associated probability is less than 0.05 are shown in boldface.

buried deposits of Middens II and IV and in
Structures 9 and 12. They are scarce in sur-
face scatters and in the buried deposit ofMid-
den III. Since most of these grinding imple-
ments are fragmentary, their distribution
cannot be linked with plant processing di-
rectly. It is more reasonable to assume this
distribution is partly a result of patterns of
refuse disposal, partly a result of the manu-
facture and repair ofmillingstones, and partly
a result of activities in which millingstones
were useful as fragments stone-boiling, for
example. Of these three, however, only the
last would seem to fit with the tendency for
these specimens to occur near centers of di-
verse activity and in certain structures and

not in more peripheral settings, where we
might reasonably expect refuse dumping and
the fabrication and repair ofheavy stone im-
plements.
On the other hand, that millingstones are

poorly represented in the buried deposit of
Midden III need not indicate the absence of
activities in which recycled fragments were
used. On the contrary, millingstones are scarce
in all contexts at Midden III (at least they are
nowhere abundant), which suggests that rel-
atively little milling activity took place there
at any time and thus that there were very few
millingstone fragments lying about to be re-
cycled. This, in turn, suggests a basic differ-
ence in function between Midden II and Mid-
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den III extending throughout the occupation
of Crater Middens.

CERAMICS: To an even greater degree than
millingstones, the ceramics recovered from
Crater Middens are small fragments no lon-
geruseful for their original purpose, whichwas
probably as cooking vessels. Unlike milling-
stone fragments, however, apart from the oc-
casional specimens that were obviously re-
cycled as scrapers (i.e., worked sherds), which
are excluded from consideration here, these
sherds do not appear useful for any particular
task and are presumably refuse. Their distri-
bution is not, however, concentrated in areas
where we would expect refuse to accumulate
had it been conscientiously collected and
dumped. Sherds tends to occur in structures
and central activity areas and not in marginal
areas, which are in this sample represented
by surface scatters. It is evident, therefore,
that sherd waste was not considered suffi-
ciently objectionable to be carefully gathered
up and disposed of, although the larger frag-
ments may have been saved and recycled.
Accordingly, it is reasonable to assume that
the distribution of ceramics marks locations
where vessels broke during the preparation
of food.
Of course, the dearth of sherds in the bur-

ied deposits of Cowhorn/Baker age (specifi-
cally in Midden III and the lower portions of
Midden II) carries no special implications
about the presence of food preparation be-
cause in Owens Valley (as in eastern Califor-
nia generally) the widespread manufacture
and use ofceramics is limited to the Klondike
phase. That sherds are so scarce in the buried
Klondike component ofMidden IV is clearly
more telling in this regard and suggests that
cooking ofthe kind that required earthenware
vessels may have rarely occurred there. Ifthis
is so, then the abundance of millingstone
fragments just noted for Midden IV may not
reflect stone-boiling but some other activi-
ty-the production of millingstones, for ex-
ample. This would in turn imply some kind
of functional differentiation between Mid-
dens II and IV during the Klondike phase,
the former perhaps being characterized by
activities normally considered camp chores,
the latter by a more specialized range of ac-
tivities such as the manufacture and repair
ofcertain kinds ofimplements. Similarly, that
sherds are so poorly represented in Structure

16 and so well represented in Structures 9,
10, and 12 would seem to imply some sort
of function differentiation between it and
them.

PROJEcrILE PoINTs: Like both milling-
stones and ceramics, the projectile points
found at Crater Middens are largely unser-
viceable fragments. Presumably most are
pieces that broke during manufacture or that
were discarded when hunting gear was re-
paired. Once again, there is no evidence that
these artifacts were systematically collected
and disposed of since they are not common
in any of the surface scatters and it follows
that in general their distribution marks lo-
cations of craft activity, not refuse dumps.
During the Cowhorn/Baker phase this activ-
ity evidently concentrated in the central areas
of Middens II and III and during the Klon-
dike Phase in Midden IV and Structures 10
and 16 (at least ifwe assume that the deposits
of all structures are predominantly attribut-
able to the Klondike phase even though some
were probably occupied before that). By the
same token, this kind of activity seems to
have been systematically excluded from the
central area of Midden II and, less certainly,
from Structures 9 and 12 during the Klondike
phase. In short, the distribution of projectile
points suggests functional distinctions be-
tween different areas of activity in the Klon-
dike phase but not in the Cowhorn/Baker
phase.

SIMPLE BIFACES: This is yet another cate-
gory that consists largely offragments lacking
any further utility. Most ofthem were prob-
ably trimmed from larger sections being dras-
tically reshaped or were simply discarded
when attempts to resharpen or reshape them
proved futile. Either of these interpretations
would suggest that bifaces are predominantly
debris resulting from moderately heavy
stoneworking, their distribution marking
either locations ofthat activity or places where
its refuse was dumped. It is difficult to dis-
tinguish between these possibilities from the
data presented in table 11.8, which shows
simple bifaces to be common in the surface
scatter of Midden II, the buried deposits of
the Cowhorn/Baker phase, and Structure 16,
and rare in the surface scatters of Middens
III and IV, the buried deposits of the Klon-
dike phase, and in Structures 9, 10, and 12.
That simple bifaces are infrequently found
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in most structures suggests, as we might ex-
pect, that heavier forms of stoneworking sel-
dom occurred there or that when they did the
refuse was removed and dumped elsewhere.
The relative abundance of simple bifaces in
Structure 16, on the other hand, might reflect
caches of fragments set aside against the pos-
sibility of future shortages of raw material,
particularly since there is some evidence of
specialized biface production associated with
that feature.

Elsewhere, the distribution ofthese bifaces
suggests differences in the location and in-
tensity of heavier stoneworking between the
Cowhorn/Baker phase and Klondike phase.
During the Cowhorn/Baker times, this activ-
ity evidently occurred in central locations at
both Middens II and III, although it may also
have taken place or its refuse disposed of at
the margins of Midden II, as simple bifaces
are unusually abundant in the surface scatter
there. Evidence for this activity in the suc-
ceeding Klondike phase is limited to the sur-
face scatter of Midden II and even this is
equivocal since at least some of that local
assemblage must belong to the Cowhorn/
Baker phase, though not necessarily the sim-
ple bifaces. In other words, the kind ofheavy
stoneworking that produced biface fragments
as refuse is evidently more characteristic of
the Cowhorn/Baker phase than the Klondike
phase. It would further appear that to the
extent it was present, this activity was phys-
ically segregated from others during the
Klondike phase but not the Cowhorn/Baker
phase, when it was concentrated in the central
parts of Middens II and III.
ROUGHouTs: The roughouts from Crater

Middens are often complete and evidently
represent specimens considered too flawed or
oddly shaped to be finished into points,
knives, or drills. Like bifaces, therefore, their
distribution should mark locations ofheavier
stoneworking or places where refuse from this
activity was disposed. Unlike biface frag-
ments, however, which reflect the terminal
stages of tool rejuvenation and recycling,
roughouts reflect the early stages of that pro-
duction cycle.
The distributions presented in table 11.8

suggest that this kind of activity was partic-
ularly important at Midden III during the
Cowhorn/Baker phase and at Midden IV dur-
ing the Klondike phase. In each case, rough-

outs are common in both the central midden
deposit and in the outlying surface scatter,
suggesting that tool production was carried
out in both kinds of locations, i.e., in central
and marginal settings. It is conceivable, of
course, that the roughouts in both these sur-
face scatters reflect the presence of refuse
dumps, not locations of tool production, but
this seems unlikely given that there is little
evidence for the systematic collection and
disposal of other kinds of refuse, including
biface fragments (at least during the Cow-
horn/Baker phase), which seem no less ob-
jectionable than roughouts.
At Midden II, roughouts occur only in the

marginal surface scatter, suggesting that in
both the Cowhorn/Baker and Klondike phas-
es primary tool production was deliberately
segregated from activities that occurred in its
central area. Once again the argument that
this reflects patterns of refuse disposal is not
telling since evidence of this activity is lack-
ing for other categories. Similarly, that rough-
outs are conspicuously lacking in the assem-
blages of all structures seems better explained
by arguing that primary tool production sel-
dom took place inside them than by arguing
that this reflects only careful housekeeping.
Taken as a whole, the distribution of

roughouts suggests firstly that throughout the
occupation of Crater Middens primary tool
production was deliberately segregated from
the central area of Midden II and tended to
concentrate instead at its margins and in both
the central and marginal parts of Midden III
(Cowhorn/Baker) and Midden IV (Klon-
dike). This once again suggests basic distinc-
tions of function between Midden II, on the
one hand, and Middens III and IV, on the
other.

It is worth noting that this segregation ap-
pears to have been more severe than that
which characterized the reshaping and recy-
cling of bifaces, an activity that is relatively
well represented in the central deposit of
Midden 11-at least during the Cowhorn/
Baker phase -and is better represented in the
center than at the margins of Midden III.
That is, bifaces seem to have been more fre-
quently reshaped and reworked in the same
places where other activities occurred than
the initial reduction phases of stone tool pro-
duction. It also appears to be the case that
the dominant modes of stoneworking dif-
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fered through time at Crater Middens: Klon-
dike phase stone tool production is charac-
terized by a standard reduction sequence in
which roughouts are finished into tools. Cow-
horn/Baker phase production included the
reduction ofroughouts into finished tools but
featured in addition the recycling of bifaces.

UNIFACES: A large fraction of the unifaces
found at Crater Middens retain at least some
degree of utility and it is likely that their dis-
tribution corresponds to locations where
bone, stone, wood, hide, sinew, and fiber were
processed. The distribution shown in table
11.8 suggests that these activities were char-
acteristic of only Midden III and elsewhere
relatively unimportant. Since unifaces are
common in every context at Midden III, that
is, in the marginal surface scatter, the central
midden, and in Structure 16, it is reasonable
to assume that the activities they represent
were more or less confined to this Midden
throughout the occupation ofCrater Middens
and in this sense indicate a basic functional
distinction between Midden III and the other
parts of the site. This distinction may have
been somewhat less pronounced in the Cow-
horn/Baker phase, however, since unifaces
are only slightly less common than we would
expect by chance in buried deposits of that
age in Midden II. Since this is so and since
unifaces are exceptionally abundant in the
Cowhorn/Baker deposit of Midden III it
would also appear that the activities in which
unifaces were used were relatively more im-
portant during the Cowhorn/Baker phase than
in the Klondike phase. In short, the distri-
bution of unifaces suggests differences in ac-
tivities between different parts of the site
occupied contemporaneously as well as tem-
poral differences.

CoREs: Most of the cores found at Crater
Middens are presumably discards oflittle fur-
ther value, so their distribution might reflect
either locations of heavy stonework or lo-
cations of trash disposal. As we have repeat-
edly noted above, however, there is very little
evidence that trash of other kinds was sys-
tematically collected and disposed of and it
seems unlikely that cores alone would receive
such treatment.

Presuming, then, that they identify areas
ofheavy stonework, the distribution of cores
at Crater Middens suggests that this activity

was largely confined to the margins of Mid-
dens III and IV. It is difficult to date any of
the surface assemblages but it might be ven-
tured that cores in the scatter of Midden III
represent Cowhorn/Baker stonework, and
those in the scatter of Midden IV, Klondike
stonework, since those are the principal pe-
riods of use for those Middens, respectively.

Cores also occur in substantial numbers in
Structure 16 but in that instance are perhaps
better interpreted as items cached against the
possibility of shortages ofraw material, since
caches of other kinds (chert bifaces, milling-
stones) were noted in that feature and it is
unlikely in any case that heavy stoneworking
would take place in a covered structure of
any sort. If we accept this explanation, it
would appear that core reduction was more
restricted in location than stonework ofother
kinds, perhaps because this task entailed at
least some risk of injury to standers by; a
similar argument is used to explain the pe-
culiar distribution of cores at Pinyon House.

DEBITAGE: In theory, the distribution ofthis
chipping waste should reflect locations of
stone tool production and repair or places
where refuse from these activities was
dumped. With respect to the latter, however,
there is little evidence that other categories
related to stoneworking (e.g., bifaces and
roughouts) were systematically collected and
disposed of and it is unlikely that this kind
ofbehavior is responsible for the distribution
of debitage observed at Crater Middens.
However, the observed distribution of this
category (table 11.8) is at odds with what we
would expect given the distribution of the
other categories that can be linked to stone
tool production. In particular, unlike rough-
outs and unifaces, debitage is conspicuously
scarce in all surface scatters. It is also rare in
buried deposits of the Klondike phase and
all structures except Structure 10. Indeed, de-
bitage is exceptionally abundant only in the
buried deposits ofthe Cowhorn/Baker phase.

In accounting for these patterns, note firstly
that the distribution of debitage shown in ta-
ble 1 1.8 reflects flake counts, not flake weights.
Because ofthis and because mean flake weight
is between two and three times greater for
surface scatters than buried midden deposits,
the lack of debitage in the surface scatters is
more apparent than real. That is, debitage is
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probably an important constituent of all sur-
face scatters, appearing to be rare only be-
cause of its greater mean size. This is con-
sistent with the notion that the debitage in
surface scatters derives primarily from the
earlier stages of lithic reduction, i.e., heavy
stonework, which is as we would expect given
the other categories that are well represented
in these scatters (e.g., roughouts and cores).
Similarly, the debitage in the more centrally
located buried deposits represents later stages
of reduction and retouch, that is, light stone-
working, hence its greater numerical repre-
sentation and smaller size.

It remains to be explained why debitage
should be so much more common in the bur-
ied deposits ofthe Cowhom/Baker phase and
in those ofthe Klondike phase and, similarly,
why it is so common in Structure 10 and yet
so uncommon in all other structures.
That lithic debris is typically rare in struc-

tures makes a certain amount of sense since
many steps in stone tool production produce
large quantities of objectionable debris and
would be disruptive to other activities oc-
curring in the same cramped quarters. It is
likely that certain kinds of light stonework,
especially the retouching ofknives and points,
were routinely performed inside dwellings but
these produce relatively little waste, which
might have been swept out or caught on a
mat or hide and disposed ofelsewhere. Given
this, we might account for the large quantity
ofdebitage in Structure 10 in two ways. First,
this waste might be refuse collected elsewhere
and dumped here. Ifthis were true, however,
we might reasonably expect that other struc-
tures would exhibit debitage in similar quan-
tities, which they do not. Second, it might be
that stoneworking was more commonly car-
ried out Structure 10 than in other structures,
that is, that it differs from them in function.
This is consistent with our earlier suggestion
that Structure 10 might be a workshop. Fur-
ther, since in mean weight the debitage from
Structure 10 is virtually identical to the de-
bitage from buried midden deposits, it would
appear that stonework in this feature centered
on retouch rather than primary reduction.
Projectile points are particularly abundant in
Structure 10 and thus it might be that hunting
gear was replaced and repaired here.

There is lastly the problem of explaining

why debitage is so much more abundant in
buried deposits of the Cowhom/Baker phase
than in buried deposits ofthe Klondike phase.
Recall that debitage is so numerically supe-
rior to other categories that this means in
effect that during the Cowhom/Baker phase
there is simply more debitage than there ought
to be given the quantities in which other cat-
egories occur and, similarly, that in the Klon-
dike phase there is less debitage than there
ought to be given the total of all other cate-
gories combined. One way or another this
implies a change in technology in which pro-
duction debris decreases relative to finished
products.
One might argue that ceramics were made

for the first time during the Klondike phase
and that their addition simply makes debi-
tage appear to be relatively less abundant in
that phase. Were this so, however, we would
expect that where ceramics are relatively more
abundant than expected, debitage ought to be
less abundant than expected and a glance at
table 11.8 shows that this is not true.

Since debitage is waste from stone tool pro-
duction and since worked stone artifacts con-
stitute 70 percent ofthe combined total of all
categories other than debitage, it is perhaps
more reasonable to consider this phenome-
non as one primarily reflecting shifts between
finished or worked stone artifacts and un-
modified debris. Data presented in table 1 1.5
tend to support this view: the ratio ofdebitage
to other items of chipped stone is substan-
tially higher in buried deposits of Cowhorn/
Baker age in Midden 11 (57.1:1) and Midden
III (69.9:1) than in buried deposits of Klon-
dike age in Midden II (39.7:1; it would be
454:1 if we included Structure 10, where as
we have said light stoneworking is concen-
trated during this phase in this Midden) and
Midden IV (38.5: 1).
One way to explain this would be to argue

that some innovation in pressure or percus-
sion technique made it possible for Klondike
phase stoneworkers to produce greater num-
bers offinished products from a given amount
of material than Cowhorn/Baker stonework-
ers. While it is true that Klondike phase points
(Cottonwood and Desert Side-notched) are
smaller than Cowhorn/Baker phase points
(Elko/Rose Spring/Eastgate) the difference is
probably not large enough to account for the
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observed change in the ratio ofworked stone
to waste stone (debitage). It is possible that
there are similar differences of size between
other kinds worked stone made during these
two periods, but no such differences were ob-
vious when the collections were analyzed, so
this does not seem likely.
The only other plausible explanation for

the pattern is that relative to the total number
made at Crater Middens, more worked stone
artifacts were lost or discarded at other lo-
cations-in the field or at other sites -during
the Cowhorn/Baker phase than during the
Klondike phase. That is, this change does not
reflect a change in lithic technology but a
change in settlement technology: the kind and
degree of lithic production remained un-
changed from Cowhorn/Baker to Klondike
times but the manner in which the products
were used differed to the extent that more of
them ended up at other sites in the Cowhorn/
Baker phase than in the Klondike phase. This
assumes that the quantity of worked stone
artifacts imported to Crater Middens was
never very large in comparison to local pro-
duction, which is reasonable given evidence
just cited that stoneworking was an important
activity at the site.

In regional perspective, the shifting ratios
between worked stone and waste stone are
particularly important in understanding
changes in the manner in which the occu-
pants ofthe central settlement ofCrater Mid-
dens made use of plant and animal resources
within a larger exploitation area. These data
suggest that during the Cowhorn/Baker phase
this was frequently accomplished by means
ofsatellite settlements-temporary camps or,
as Binford calls them, field camps-at which
tools brought from Crater Middens were used,
expended, and discarded. During the Klon-
dike phase, on the other hand, there was less
use of such satellite camps, presumably be-
cause trips made for resources were shorter
both in time and distance traveled. In short,
the settlement pattern became more central-
ized, the patterns ofland use more intensive.

SYNOPSIS OF SITE HISTORY
CowHoRN/BAKER PHASE (0 B.C./A.D.-A.D.

1300): The evidence now in hand indicates
two loci of occupation during the Cowhorn/
Baker phase: Midden II and Midden III. We

cannot date the surface scatters in either lo-
cation but it seems reasonable to assume that
they represent this occupation at least in part.
In addition, Structures 10 and 12 in Midden
II and Structure 16 in Midden III were prob-
ably occupied at this time but since they were
subsequently cleaned and reused in the Klon-
dike phase their assemblages provide no clues
as to the nature of their use in the Cowhorn/
Baker phase.
The distributions shown in table 11.8 sug-

gest that the central portion ofMidden II was
used as a place of food preparation and light
stoneworking. This, in combination with the
plant macrofossils, the abundance of struc-
tures, and the size and diversity of the bed-
rock milling assemblage found there would
suggest it was a focal point of residential ac-
tivity. A combination of light and heavy
stonework and perhaps other tasks that pro-
duced objectionable debris, such as butch-
ering, evidently occurred at the margins of
Midden II where they would not interfere
with those taking place at its center.

Activities at Midden III, on the other hand,
revolved more around tool production. Light
and heavy stoneworking and the processing
of wood, hide, and fiber took place in both
marginal and central locations, while the
heaviest stoneworking was confined to the
marginal locations. Plant macrofossils and
portable and bedrock milling equipment are
present in only limited quantity, suggesting
that food processing, and therefore residen-
tial activity, was far less important here than
at Midden II.

In sum, the Cowhorn/Baker phase settle-
ment of Crater Middens consisted oftwo ac-
tivity loci, one characterized by food pro-
cessing and residential activities, the other by
production activities of various sorts.
KLONDIKE PHASE (A.D. 1300-HISTORIC

PERIOD): At least four parts ofCrater Middens
were occupied during the Klondike phase but
in only two cases, Middens II and IV, was
this occupation intensive. Except for Struc-
ture 16, Midden III seems to have received
only sporadic use. Likewise, Midden I was
inhabited only occasionally, primarily in
connection with the occupation of Structure
3. In addition, Structures 7, 9, 10, and 12
seem to have been regularly used throughout
the Klondike phase.
The central area of Midden II was almost
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exclusively used for routine domestic chores
that included cooking and other steps offood
preparation. A large and diverse bedrock
milling assemblage and an abundance ofplant
macrofossils indicate that seed processing was
one ofthe more important ofthese activities.
On the other hand, light stoneworking, which
had taken place in this central area during
the Cowhorn/Baker phase, was in the Klon-
dike phase relegated to Structure 10, which
may have been a male workshop. Somewhat
heavier stoneworking was confined to out-
lying margins of this locality, where it is re-
flected in the surface scatter. At least two
dwellings, Structures 7 and 9, and possibly a
sweathouse, Structure 12, were also occu-
pied.

It is apparent from all this that the Klon-
dike phase occupation ofMidden II centered
around its use as a place of domestic resi-
dence and that this occupation was sufficient-
ly intensive to require conscious segregation
between tasks that might otherwise have dis-
rupted each other. As we havejust seen, some
of these occurred in separate structures or at
the margins of Midden II; others however
were carried out at entirely different loca-
tions. In particular, it would appear that
Structure 16 at Midden III was used as a
storehouse. It seems likely, further, that in
part the tools and debris from stone, wood,
hide, and fiber processing represented in the
surface scatter ofMidden III represent Klon-
dike phase activity that revolved around this
structure.
Midden IV was also a center for Klondike

phase craftwork. Both light and heavy stone-
work evidently took place in its central area
but the heaviest stonework was evidently
confined to the margins around it. The central
area also exhibits a small but diverse range
of bedrock milling equipment and yielded
reasonably abundant plant macrofossils, so
some food must have been prepared. All the
same, ceramics are very scarce and dwellings
are entirely absent, so it seems better inter-
preted as a place where meals were occasion-
ally cooked and eaten, perhaps snacks pre-
pared by those working there, rather than as
a place of residence.
There is lastly evidence that Midden I was

sporadically used. It lacks a well-defined cen-
tral area, its surface scatter is exceedingly
sparse, and its bedrock milling assemblage

quite small. Indeed the only discernible con-
centration ofmaterial is in Structure 3, which
was not well built yet was clearly a place of
residence. All of this suggests that Structure
3 was the focal point of activity in Midden I
and that nearly as much of this activity took
place within that structure as immediately
outside. As already noted several times this
would suggest the use ofthis midden and this
structure by those seeking ritual seclusion-
perhaps expectant families if ethnographic
practices apply.
The Klondike phase settlement of Crater

Middens, then, consisted ofa residential cen-
ter, two other entirely separate locations of
more specialized craft activity, and possibly
a third one reserved for those in need ofritual
seclusion.

SUMMARY
Excluded from this simple historical model

of occupation at Crater Middens are the
unexcavated structures at Middens I, II, and
III, of which at least four appear to be reg-
ularly occupied dwellings, and the surface
scatter and buried deposit of Midden V.
Whatever their age and exact manner of use,
these guarantee that many of our inferences
about the nature and distribution ofactivities
are more simple than they ought to be. On
the other hand, it is unlikely that they would
fundamentally alter our understanding ofhow
different parts ofthe site were used. The pres-
ence oftwo more scattered residences (Struc-
tures 1 and 2) at Midden I would not, for
instance, be sufficient to cause us to interpret
it as a center of residential activity because
they do not appear to have been occupied
with any regularity and because Midden I
lacks other characteristics associated with
such centers. Likewise, the presence of the
two additional residences (Structure 5 and 8)
at Midden II and two more (Structures 14
and 17) at Midden III would not change how
we view the relationships existing between
these two areas even though it might suggest
slightly more residential activity at Midden
III than has been inferred. Finally, whatever
it actually is, Midden V is clearly not a place
of residence or craftwork, and thus does not
bear on our basic inferences regarding the
distribution and intensity of these activities.
Indeed, the only plausible suggestion-more
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correctly, guess -that can be offered with re-
gard to Midden V is that it was used as a
latrine, which would explain why its organ-
ically rich buried deposit is so lacking arti-
facts of any kind.
POPULATION: It is difficult to estimate the

total population at any given time, especially
since so many structures remain unexcavated
and the dating available for the others is rath-
er crude. If we assume that all six structures
interpreted as regularly occupied dwellings
were in use during the Klondike phase, and
further assume that each housed a family of
five individuals, the total population living
there in that phase would be somewhere in
the vicinity of 30 individuals. This figure is
in keeping with the combined population of
200 individuals that are thought to have been
residing in four or five neighboring villages
in the vicinity of Big Pine in early historic
times (Steward, 1938a: 50, fig. 7; 1933: 237,
map 2).
No estimate can be offered of population

during the Cowhorn/Baker phase but it was
presumably smaller than in the Klondike
phase if the relative sizes ofthese two assem-
blages are any indication. Moreover, that the
degree of spatial segregation between activity
areas is greater in the Klondike phase than
the Cowhorn/Baker phase suggests that the
resident population was larger in the former
than the latter. This follows from the argu-
ment that the potential for confusion and
conflict between activities increases expo-
nentially with group size so that the degree
of segregation between different kinds of ac-
tivities in some sense measures population
size.

SEASONALITY: Plant and animal remains
and the kind and number of features and ar-
tifacts present suggest that Crater Middens
was occupied essentially year-round from the
late Cowhorn phase until the site was aban-
doned at the close of the Klondike phase. It
might be argued that by themselves the plant
remains are equivocal on this point, but mar-
mot remains assure residence sometime be-
tween the beginning ofMarch and the end of
July, that is, warm-season occupation, just as
the structures with interior hearths are pre-
sumptive evidence of winter or cold-season
occupation. Ofcourse, occupation could have
been in the cold-season one year and warm-
season the next, but this seems unlikely given

the size of the artifact assemblage and the
degree of midden development at several
places within the site, all ofwhich imply reg-
ular and intensive occupation.

SUBSISTENCE: As with seasonality, the de-
tails ofsubsistence patterns at this site remain
beyond our grasp but the overall pattern is
reasonably clear: plants and small animals
dominated the diet. Seeds plants, of course,
were clearly important as attested by plant
macrofossils and the extensive collection of
manos and bedrock and portable milling-
stones. Ifwe are correct in our interpretation
ofbattered cobbles, however, root plants must
have been very important as well, although
we cannot estimate their relative importance
to seeds. Neither can we do more than guess
about the ratio of plant food to animal food
in the diet. Plant foods, particularly seed
foods, were far more important than meat in
the aboriginal diet (Steward, 1 938a: 52),
however, and this matches with the size and
diversity of the groundstone assemblage as
compared with that part ofchipped stone as-
semblage that can be linked to hunting and
butchering.
The faunal assemblage is so sparse and

fragmented that it is further difficult to esti-
mate which animal taxa were most frequently
taken and consumed, but here again the over-
all impression is that in this respect the eth-
nographic pattern applies and that small game
was more important than large game. Jack-
rabbits and in somewhat lesser quantity cot-
tontail seem to have been at least regular ele-
ments of the diet. One suspects that gophers,
mice, rats, and other small vertebrates were
also eaten but for these burrowing taxa it is
difficult to distinguish natural from cultural
bone in our faunal collections so we cannot
be sure how important they were. The case
is much the same for artiodactyls since very
few specimens were identifiable. Included
among these, however, are representatives of
the three ungulates one would expect on the
basis of ethnographic accounts: Ovis, Odo-
coileus, and Antilocapra.
Within this broad pattern there are at least

two temporal changes worth noting. Firstly,
our flotation samples suggest that seed pro-
curement may have been more intensive in
the Klondike phase than the Cowhorn/Baker
phase. In particular, samples securely attrib-
utable to the latter contain fewer seeds of
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fewer species than those that can be securely
linked to the Klondike phase. This may only
be an artifact of differences in the kind of
activities that occurred in locations where
samples can be securely dated but it is, never-
theless, consistent with the lesser importance
of milling equipment in assemblages dating
to the Cowhorn/Baker phase. Secondly, al-
though there is very little of it, ungulate bone
is clearly concentrated in deposits of Cow-
horn/Baker age rather than Klondike age. One
would not want to make too much ofthis but
we might tentatively suggest that large game
was proportionally more important than
small game in Cowhorn/Baker times than
Klondike times, which is consistent with the
observation that projectile points are more
prominently represented in deposits of the
Cowhorn/Baker phase than in those of the
Klondike phase.

SITE FuNCTION: From all the above it is
clear that the aboriginal groups residing at
Crater Middens used this settlement as a cen-
tral place within their regional subsistence-
settlement system (cf. Struever, 1968; Win-
ters, 1969) and that this pattern holds for
occupation during both the Cowhorn/Baker
and Klondike phases, that is, from roughly 0
B.C./A.D. until it was abandoned sometime
around A.D. 1870. It would seem that
throughout this time the site was occupied
almost year round, though its inhabitants
must often have left to make trips to distant
locations and stayed away for periods of
varying length. It would follow that food was
stored at this location for consumption dur-
ing the winter and that it was a place of pro-
duction and repair for many, probably most,
of the equipment used in food procurement
and processing and the facilities used for con-
venience in daily life both at this settlement
and at smaller and more temporary ones
afield. Granted, not all of this has been con-
clusively demonstrated but it is the most rea-
sonable interpretation of the data in hand.

DISCUSSION

Assuming that Crater Middens was the
center of a larger subsistence-settlement sys-
tem, it would follow that changes observed
in the composition of its archaeological as-
semblage should potentially reflect not only
changes in its function but, in effect, changes

in the larger subsistence-settlement system of
which it was a part. We previously noted one
change of this kind: the increase in the ratio
ofworked stone to waste stone that occurred
in the Klondike phase. It was argued that this
resulted from a decrease in the use of satellite
settlements or temporary camps, which
caused fewer tools to be lost or expended at
those locations. This, in turn, suggests that
in comparison to those ofthe Cowhorn/Bak-
er phase, the Klondike settlement patterns
were more centralized in the sense that Crater
Middens grew in importance relative to other
settlements and at the same time that re-
sources available close at hand grew in im-
portance relative to those farther away. Other
differences in the composition ofarchaeolog-
ical assemblages ofthe Cowhorn/Baker phase
and Klondike phase are consistent with this
interpretation.

SCHIST MILLINGSTONES: We have already
commented that the appearance of a distinc-
tive type of schist millingstone obviously de-
signed for ease oftransport suggests a change
in seed procurement during the Klondike
phase. These implements imply an exploit-
ative pattern in which there were very short
stays at locations not likely to be reoccupied
and hence where milling equipment could not
be cached in advance. This might be con-
trasted with a pattern in which milling equip-
ment was stocked at temporary camps cen-
trally located in areas where seeds were
generally abundant from year to year, from
which short collecting expeditions were made.
In the Klondike phase it would appear that
these short trips emanated from Crater Mid-
dens rather than from satellite sites, suggest-
ing more intensive exploitation of a smaller
area than in the Cowhorn/Baker phase.
ANoDoNTA SHELL: In a similar vein, we

also noted that fragments of freshwater shell,
probably Anodonta sp., are common only in
deposits ofthe Klondike phase. This suggests
either more intensive use of resources close
at hand or an exploitative pattern in which
resources previously gathered and processed
at temporary riverine camps were now gath-
ered and brought back to Crater Middens dai-
ly. Either interpretation would be consistent
with the more intensive and centralized ex-
ploitative patterns we have here associated
with the Klondike phase at Crater Middens.
LARGE VERTEBRATES AND SMALL SEEDS: The
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decrease in the importance of large verte-
brates and increase in the importance ofseed
plants in the Klondike phase seem also to be
related to the distinctive exploitative patterns
characterizing this phase. Both tend to in-
dicate that the residents of Crater Middens
were more closely tethered to this settlement
during the Klondike phase than the Cow-
horn/Baker phase and that as a consequence
resources available near it (seed plants) were
used more intensively than those in more
distant locations which required the use of
temporary settlements (large vertebrates).
Surface survey of the Big Pine transect led to
much the same conclusion (Bettinger, 1977a,
1982a), suggesting that Klondike phase hunt-
ers restricted their activities to the areas sur-
rounding occupation sites. Since neither deer
nor mountain sheep are available in any
number within this area during the summer,
their importance in the diet necessarily de-
creased, while seed resources, which were
available in abundance, coincidentally in-
creased.
CHERT BIFACES AND BEADs: Finally, in a

broader sense, it can be argued that the spe-
cialized production of large green chert bi-
faces that began during the Klondike phase
is also explicable by this growing pattern of
centralization and intensification. Expertly
fashioned from high-quality stone obtained
in the Last Chance Range on the east side of
Eureka Valley, these bifaces are not partic-
ularly common in the collection obtained
from Crater Middens even though the waste
from their manufacture constitutes nearly half
ofthe debitage generated during the Klondike
phase. This would suggest that the final prod-
ucts of this industry-the bifaces-were pri-
marily intended for trade. Most groups in the
Great Basin occasionally bartered in craft
products or raw materials of one sort or
another (Steward, 1938a: 44 45) but, as Bet-
tinger (1982b, 1983; Bettinger and King,
1971) has argued, in Owens Valley regular
trade between landholding districts was es-
sential: it afforded a means by which resource

surpluses accumulated in one district could
be transferred to another district short on re-
sources. In these transactions, edible re-
sources (e.g., seeds and pine nuts) were ex-
changed for fixed-value bead money that
could subsequently be reexchanged for edible
resources should shortages arise within the

district. Thus, a district enjoying a resource
surplus one year could "bank" that surplus
in the form ofbead money and use it to offset
future resource shortages.
The use of bead currency, however, was

not merely confined to exchanges ofthis sort,
but extended to payments ofbridewealth and
the purchase ofcraft products (Steward, 1941:
250; Chalfant, 1933: 87). In this sense, the
late prehistoric economy ofOwens Valley may
be said to have been nascently monetized.
Further, some districts, perhaps those that
more consistently faced local resource short-
ages, specialized in certain kinds ofcraftwork
and in this manner augmented their stock of
beads. The Big Pine and Fish Springs dis-
tricts, within which Crater Middens lies, were
especially noted for this practice, principally
in regard to the production ofceramic vessels
by specialists (Steward, 1933: 266). It is rea-
sonable to conclude that this was a response
to lesser or more erratic productivity of re-
sources within those districts or lesser access
to raw materials or routes important in trans-
Sierran trade, which was the parent source
for virtually all shell and stone bead money.

If this is so, then it would be equally rea-
sonable to assume that the specialized pro-
duction of chert bifaces at Crater Middens
was another means by which currency could
be obtained. Some support for this argument
is provided by the distribution of shell and
stone beads and shell bead refuse, which tend
to be concentrated in deposits of the Klon-
dike phase and, more importantly, in Struc-
ture 16, where several nearly complete chert
bifaces were found, suggesting its use by spe-
cialists in this craft.
Given these circumstances, we can link the

specialized production of chert bifaces at
Crater Middens to settlement centralization
and exploitative intensification by arguing
that:

1. As the inhabitants of Crater Middens
foraged more intensively over less and less
space, annual fluctuations in resource pro-
ductivity grew relatively more severe as a
simple effect of sampling error: the smaller
the area exploited, the greater the relative
annual fluctuation in local resources.

2. To counter these fluctuations formal-
ized exchange relationships were established
with neighboring groups in which food re-
sources were traded for fixed-value currency.
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That such exchanges were possible at all would
tend to indicate that the trend toward settle-
ment centralization and exploitative inten-
sification was not limited to Crater Middens
but extended throughout Owens Valley gen-
erally, motivating the participation of neigh-
boring groups interested in countering their
own resource fluctuations.

3. Perhaps in comparison to adjacent areas,
central Owens Valley -and in particular the
area regularly used for hunting and gathering
by the inhabitants of Crater Middens-was
lower or more erratic in productivity or was
less favored as a base for trans-Sierran trade.
This made it necessary to engage in various
craft activities and by this means obtain bead
money that could be used in resource ex-
changes or in various other kinds of trans-
actions conducted between different villages
or districts -payments ofbridewealth, for ex-
ample. The production of ceramic cookware
by specialists was clearly one such craft and
it is thinkable that the production of chert
bifaces was similarly inspired.

IMPLICATIONS
It is our primary point that Crater Middens

was the central place for a larger subsistence-
settlement system, that as such it reflects
changes that occurred in that larger system,
and that its archaeological assemblage is best
understood from that perspective. Thus when
in the Klondike phase Crater Middens grew
more important as a base ofplant and animal
procurement, this signaled a more general re-
structuring ofsettlement and subsistence pat-
terns that profoundly affected the manner in
which the inhabitants of this site articulated
with the area they regularly used for hunting
and gathering.
A second, less obvious, point is that the

changes occurring in this larger subsistence-
settlement system must have in turn been
responsive to changes occurring within Ow-
ens Valley, and perhaps central-eastern Cal-
ifornia, as a whole. Certainly, the trend to-
ward more centralized settlement patterns and
more intensive exploitative patterns inferred
from evidence obtained at Crater Middens
makes sense only if one assumes that some
circumstance acted to require them, since as
we have seen they were in a sense disadvan-

tageous, bringing greater risk oflocal resource
shortage; that similar changes in settlement
and subsistence apparently happened else-
where in Owens Valley at the same time (Bet-
tinger, 1 982a: 65-69) makes it clear that these
circumstances were regional rather than local
in scope.

FollowingBettinger(1977a, 1978a, 1982a,
1982b, 1983; Bettinger and King, 1971), it is
reasonable to suggest that unfavorable bal-
ances between population and resources
might be at work here. In theory, either an
increase in population or a decrease in avail-
able resources stemming from from environ-
mental or climatic change might account for
the shifts observed in subsistence and settle-
ment by making travel less profitable (settle-
ment centralization) and requiring the use of
a broader range of resources (exploitative in-
tensification; Bettinger and Baumhoff, 1982).
Acting alone, however, it is unlikely that either
population increase or climatic change or both
would bring about lasting realignments in ab-
original settlement and subsistence ofthe kind
that have been suggested for Owens Valley.
This is so because there is no evidence of
continuous climatic deterioration in eastern
California during the periods in question
(Bettinger, 1978a: 38) and because we would
ordinarily expect demographic pressure to be
relieved by emigration.
On the other hand, the geographical and

locational peculiarities ofOwens Valley make
it something of a special case (Bettinger and
Baumhoff, 1982: 497; Bettinger, 1982b: 125-
126, 1983: 55): the Sierra Nevada bar any
possibility ofemigration to the west and vast-
ly contrasting environments discourage it to
the north and south. Further, that Owens
Valley is somewhat more favored with re-
sources than surrounding areas would lead us
to expect that during periods of unfavorable
climate, populations would retreat to it, mag-
nifying the effects of even minor changes of
environment. Given these special geograph-
ical circumstances, it is reasonable to argue
that regional imbalances between population
and resources precipitated by population in-
crease and by climatic change might have
triggered the changes in subsistence and set-
tlement patterns observed in late prehistoric
times at Crater Middens and other localities
in Owens Valley.
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CHAPTER 12. SYNTHESIS, INTERPRETATION,
AND IMPLICATIONS

Prior chapters present and interpret ar-
chaeological data from three by now familiar
sites, Pinyon House, Two Eagles, and Crater
Middens, treating each separately and on its
own terms. This final chapterjoins these data
in a synthetic interpretation of the late pre-
history ofcentral Owens Valley and considers
some theoretical and methodological impli-
cations of this synthesis.
The first section concerns the temporal and

functional relationships between Pinyon
House, Two Eagles, and Crater Middens. Of
immediate importance here is whether it is
justifiable to argue that these three settle-
ments represent mutually complementary as-
pects ofthe same local subsistence-settlement
system. In the absence of more telling evi-
dence-a study of decorative styles, for ex-
ample -this argument rests on very simple
observations about raw material use, craft
specialization, spatial proximity, and degree
of contemporaneity. The last makes it clear
that the matter ofthe functional relationships
between these sites cannot be entirely di-
vorced from the matter of their temporal re-
lationship.
A second part ofthe chapter examines pos-

sible explanations for the poorness-of-fit be-
tween obsidian hydration dates and dates ob-
tained by other means in the course of this
study and why this phenomenon varies in
degree between Pinyon House, Two Eagles,
and Crater Middens. This is attributed to the
scavenging of older sites for tools and raw
material, a behavior reflecting indirectly the
more general relationship between tool de-
mand and tool supply at each site. This re-
lationship is further examined by means of
tool completeness curves, a midrange ar-
chaeological index that seeks to link vari-
ability in the condition of stone tool assem-
blages to variability in tool supply and tool
demand within a subsistence-settlement sys-
tem.
The third portion of this chapter considers

the relevance of what has been learned from
these three sites to our understanding of pre-
historic cultural developments in Owens Val-
ley. Central to this is a critical evaluation of

earlier models of aboriginal settlement and
subsistence developed on the basis of surface
surveys.
The fourth and concluding section more

briefly considers the broader implications of
archaeological research in Owens Valley with
regard to three issues: (1) the utility of re-
gional surface surveys; (2) the relationship
between natural resources and the develop-
ment of the distinctive adaptation ofthe eth-
nographic Owens Valley Paiute; (3) the spread
of Numic-speaking peoples within the Great
Basin.

TEMPORAL RELATIONSHIPS

Radiocarbon assays and time-sensitive ar-
tifacts reported earlier convincingly demon-
strate that Pinyon House, Two Eagles, and
Crater Middens were most intensively oc-
cupied between A.D. 600 and early historic
times and that at least in this limited sense
are contemporaneous. Obsidian hydration
rim measurements, on the other hand, would
extend this interval at least another 600 or
so years into the past for all three sites. They
further suggest a considerable slackening of
occupation at Two Eagles after A.D. 600. Cer-
tain patterns ofaboriginal behavior discussed
below seem capable ofexplaining why in these
cases the obsidian hydration dates are sys-
tematically more ancient than dates suggest-
ed by accompanying points and radiocarbon
assays. For the moment, however, we note
only that the hydration rim measurements
obtained from these sites are similar in range
and to that extent indicate contemporaneity.
Apart from this there is so much uncertainty
surrounding the obsidian hydration process
that it would be foolish to accept these mea-
surements and reject the calendric dating in-
dicated by more reliable sources-projectile
points and radiocarbon assays-which place
most intensive occupation of these sites be-
tween A.D. 600 and historic times. In sum,
the bulk of these archaeological assemblages
apparently belong to the Baker and Klondike
phases and the bulk of our functional inter-
pretations refer primarily to these phases.
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The record prior to A.D. 600 is more dif-
ficult to interpret. Pinyon House may have
been used as a pinyon camp as early as A.D.
300, and before that as a hunting camp, per-
haps as long ago as 3000 B.C. Two Eagles was
evidently occupied to at least some extent
between 1200 B.C. and A.D. 600 but the nature
of that use cannot be ascertained with any
certainty and may have had little to do with
the intensive seed processing that subse-
quently characterizes this site. Crater Mid-
dens was clearly in use by 0 B.C./A.D. and was
probably by then a permanent or semiper-
manent village. It may have been used as
early as 2200 B.C., almost certainly on a more
temporary basis since there is only scanty
evidence of this early occupation, certainly
not enough to warrant the inference that it
was at this time a base camp.

FUNCTIONAL RELATIONSHIPS

Granting that Pinyon House, Two Eagles,
and Crater Middens are essentially Baker and
Klondike phase settlements, it is not assured
that all three or any given two of them were
in use simultaneously during either phase as
would be true had they constituted function-
ally complementary aspects of a single sub-
sistence-settlement system. Of course, it is in
some respects unreasonable to expect to as-
sess this kind ofrelationship chronologically,
firstly because this far exceeds the precision
of the dating methods at our disposal here
and secondly because in a more general sense
such relationships can never be satisfactorily
shown with temporal data, i.e., showing two
sites to be fully contemporaneous would not
establish a functional relationship between
them. Unfortunately, in this case we have
very few alternative criteria for judging this.
A comparative study of stylistic patterning
in ceramics or in chipped or ground stone
implements is certainly out of the question
given our currently limited understanding of
formal variability in these artifact categories.
Some more promising alternatives are dis-
cussed below.
RAw MATERLAL USE: OBSIDIAN: All three

sites lie within the boundaries ofan area pre-
viously identified by Bettinger (1982b) as
being characterized by high frequencies of
Fish Springs obsidian. He argued that this

represented a prehistoric aboriginal territory
equivalent in scale to ethnographic district
territories of the Owens Valley Paiute (Stew-
ard, 1933: 304-305). Debitage samples from
Two Eagles and Crater Middens examined as
part of his study exhibited high frequencies
of Fish Springs obsidian commensurate with
those observed at other sites within this vi-
cinity. This material was less common at Pi-
nyon House yet was better represented there
than glass from any other source and, as has
been shown here, is the only source com-
monly occurring as cores. To the extent that
inferences about prehistoric territoriality
drawn from the sharply demarcated distri-
bution ofFish Springs obsidian are valid, this
commonality among the three sites substan-
tially increases the probability of functional
relationships between them.
CRAFT SPECIALIZATION: CHERT BIFACE

PRODUCTION: Because it is ofapparently lim-
ited distribution in Owens Valley, the spe-
cialized production of large bifaces made of
Eureka Valley chert is another trait useful in
assessing the likelihood of some sort of eco-
nomic, and hence functional, tie between
these sites. Evidence ofthis activity at Pinyon
House and Crater Middens strongly supports
the idea these two sites were related in this
manner during the Klondike phase. Two Ea-
gles, on the other hand, lacks any indication
of this industry. If we are correct, however,
this probably reflects the dearth ofproductive
craft activity there and should not be taken
as evidence that its inhabitants did not en-
gage in this industry elsewhere.

SPATIAL AND TEMPORAL PROXIMrrY: Per-
haps as telling as any ofthe above is that with
less than 16 km separating all three, ifPinyon
House, Two Eagles, and Crater Middens were
occupied at the same time it is almost incon-
ceivable there would not have been some sort
offunctional relationship between them. The
only circumstance that might preclude this
would be that of intervening territorial
boundaries and, as noted above, the one eth-
nographic boundary that seems to have been
present encloses all three within the same ter-
ritory. This being so, the question of func-
tional relationships once again turns on tem-
poral relationships, i.e., the degree of
contemporaneity between these sites. We
cannot offer any conclusive evidence in this
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Cowhorn Baker Klondike

5 4 3 2 1

Fig. 12.1. Cumulative frequency distributions
of time-sensitive projectile points by phase from
Pinyon House, Two Eagles, Crater Middens, 1972
Big Pine Transect survey (Bettinger, 1975a); Cot-
tonwood Creek (Iny-2); and Rose Spring (Iny-372).
Bottom scale shows equivalent obsidian hydration
measurements for Fish Springs obsidian according
to the formula Y = 800.3X - 831.2, where X is
the hydration rim measurement in microns and Y
is the age of the sample in years before present
(1950).

regard, but collections of time-sensitive pro-

jectile points from Pinyon House, Two Ea-
gles, and Crater Middens tend to support the
notion that they are very closely related in
time and thus reasonably likely to be func-
tionally related.
As noted in chapter 9, the proportional dis-

tribution of these artifacts is by phase vir-
tually identical among the three sites consid-
ered in this volume. This is graphically
illustrated in figure 12.1, which plots the cu-

mulative frequency ofpoints from these sites.
Further, as noted in chapter 3, the propor-

tional distribution ofpoints at Pinyon House
is nearly identical to that noted for pinyon
camps located during the 1972 survey of the
Big Pine transect. Likewise, the proportional
distribution ofpoints by phase at Crater Mid-
dens (cf. chap. 9), and in only slightly lesser
degree at Two Eagles (cf. chap. 6), is quite

similar to the distribution of points from
Desert Scrub occupation sites found during
this same survey. In other words, the history
ofoccupation appears to be the same not only
for all three ofthe sites excavated in this proj-
ect but also for their functionally equivalent
counterparts throughout central Owens Val-
ley.
What is perhaps equally important, how-

ever, the temporal distribution of projectile
points at these three central Owens Valley res-

idential sites is perceptibly different from the
distribution obtained by the 1972 surface
survey of the Big Pine transect, the cumula-
tive frequency curve for which is also shown
in figure 12.1. It is likewise different from the
cumulative frequency curve of points ob-
tained from the Cottonwood Creek (Iny-2;
Riddell, 1951) and Rose Spring (Iny-372;
Lanning, 1963) sites in southern Owens Val-
ley, both of which are evidently lowland oc-

cupation sites (cf. fig. 12.1).
It would appear, then, that the similarities

of chronology between Pinyon House, Two
Eagles, and Crater Middens, and other pi-
nyon camps and occupation sites in central
Owens Valley distinguish them from sites of
other kinds in the same area and from sites
of similar kind in adjoining portions of Ow-
ens Valley. It is reasonable to assume that
this similarity reflects the participation of
these pinyon camps and lowland occupation
sites within a localized subsistence-settle-
ment system active in central Owens Valley
between A.D. 600 and early historic times.

DISCUSSION: It is pointless to seek evidence
of more specific functional linkage between
Pinyon House, Two Eagles, and Crater Mid-
dens-to ask, in effect, whether they were used
by the same people. Indeed, this can seldom
be demonstrated satisfactorily with archae-
ological data and certainly not with the kind
of data we have here. Given their spatial
proximity, degree of contemporaneity, sim-
ilarity in raw material, and (at least in the
Klondike phase) craft specializations, how-
ever, it is eminently reasonable to believe
that this might be so or at least that those
who occupied these sites knew each other. At
minimum, it seems justifiable to assume that
if the peoples who used Pinyon House did
not also use either Two Eagles or Crater Mid-
dens they used other settlements of similar

.1.
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kind, the same being true of the latter two
with respect to each other and Pinyon House.
It does little harm, therefore, to summarize
the functional roles played by these sites as
though they had been used by the same peo-
ple as part of one system, understanding that
this is a heuristic device and not demonstrat-
ed archaeological fact. We term this hypo-
thetical entity the Crater Middens subsis-
tence-settlement system. We will assume that
this system operated within the 750 km2 sec-
tion of central Owens Valley (Bettinger,
1982b) distinguished by sites with distinc-
tively high frequencies ofFish Springs obsid-
ian comparable to those characterizing Pi-
nyon House, Two Eagles, and Crater
Middens. We would further expect that, as
in late precontact times, this territory was
probably shared between several such sys-
tems each centered at a lowland village sim-
ilar to Crater Middens (cf. Steward, 1933).

CRATER MIDDENS
SUBSISTENCE-SETTLEMENT SYSTEM

(A.D. 600-Historic Period)
As the name suggests, we would have Cra-

ter Middens be the permanent central and
most important place in this imaginary sub-
sistence-settlement system. The core group
of this system, consisting of perhaps 30 in-
dividuals divided among six families, nor-
mally occupied this settlement virtually year-
round, using it as a focal point for plant and
animal procurement and resource storage
from spring through fall and as their usual
place of winter residence. It was, further, the
basic location in which virtually the whole
range ofcraft production occurred and, hence,
the place from which raw materials for craft
production were sought and to which these
materials were more or less continuously im-
ported. This craftwork was undertaken in
greatest volume during the winter and on a
regular but less predictable basis during the
remainder of the year. The bulk of this effort
was directed toward the production of per-
sonal gear and household furniture, but dur-
ing the Klondike phase some men, perhaps
specialists, engaged in the production oflarge
chert bifaces for trade.

It is difficult to estimate the proportion of

the diet obtained by hunting and gathering
from this base settlement, but a reasonable
guess would be that these activities accounted
for at least halfofthe lowland plants and large
vertebrates and substantially more than half
of the small vertebrates consumed annually.
Of the lowland plants both seeds and roots
were important, the bulk of them evidently
being obtained from dryland, rather than
wetland, habitats. Small vertebrates presum-
ably obtained by bow and arrow, snares, and
less frequently by communal drives, were ev-
idently more common elements of the diet
than large vertebrates, which were presum-
ably obtained by individual hunters and in-
frequently by communal drives. River shell-
fish were also consumed in small quantity.
The remaining portion of lowland plants

and substantial numbers of both large and
small vertebrates were obtained from tem-
porary lowland camps established during the
warm season by individual families taking
advantage of resource concentrations some
distance from Crater Middens. Many ofthese
camps lasted only a day or two and were
seldom reoccupied in consecutive years. Lo-
cations typically favored with abundant re-
sources locally or strategically placed for the
procurement of such resources were, how-
ever, visited more frequently, for longer pe-
riods, and at least occasionally by groups larg-
er than the nuclear family.
Two Eagles, a little more than 11 km north-

east of Crater Middens, was one such place.
Perennial springs presumably made this spot
an ideal base for hunters and gatherers en-
gaged in resource procurement in the arid
foothills of the Inyo Range east of Crater
Middens. Multiple rude pole-and-brush
structures show it was occupied by groups
varying in size from one to as many as five
nuclear families for periods subtantially lon-
ger than was the ordinary temporary camp.
As its artifactual assemblage illustrates,

plant procurement was of overriding impor-
tance. Seeds gathered in quantity here, and
perhaps in the course ofovernight trips made
to other places nearby, were only lightly pro-
cessed to prepare them for transport back to
Crater Middens, where they were stored for
winter use. Hunting was a regular activity but
hunters here were in a sense disadvantaged
from the start because Two Eagles was itself
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located in precisely the choicest spot for am-
bushing game.

Since resource procurement was the prin-
cipal motivation for occupying this site, only
tools for which a need was foreseeable were
brought along and very little raw material was
imported for making new ones. What little
craft production took place during periods of
spare time centered on equipment mainte-
nance and repair. Such careful planning and
economizing was, of course, central to the
success of such expeditions but it also had its
price: on some occasions seed procurement
so delayed departure from Two Eagles that
tools and material stocks brought as personal
gear were exhausted well before the return
trip to Crater Middens, where they could be
replenished from caches.

It is reasonable to assume that while in
residence at Two Eagles, some hunters seek-
ing deer daily worked their way eastward into
the Inyo Mountains, perhaps as far as the site
of Pinyon House, which is a little more than
5 km to the northeast. The opportunity to
gauge the condition of the ripening pinyon
crop was undoubtedly an important benefit
of these trips. By early fall, scouting reports
obtained in this manner and from individuals
traveling to and from villages east ofthe Inyo
Range allowed for a reasonably accurate es-
timate of the size, whereabouts, and date of
maturation of the pine nut crop.
At Crater Middens, this information was

matched against the quantity offood that had
been set aside against winter needs and, with
allowances for lowland resources still to be
taken, a decision was made regarding wheth-
er there would be any attempt to collect pine
nuts, where this would be done, and how long
residence would last at the pinyon camp.
Planning of this sort dictated the kind and
quantity ofgear that would be carried to har-
vest locations. Pinyon House, a little more
than 16 km northeast ofCrater Middens, was
evidently favored as a location for the pro-
curement of nut crops in the lower reaches
of the very northern end of the Inyo Range.
Resident groups traveling here from Crater
Middens might have ranged anywhere from
one to three or more nuclear families and
may have beenjoined by related families from
nearby lowland villages in central Owens
Valley.

The unreliability ofpine nut production by
individual groves (cf. Thomas, 1973) assures
that Pinyon House went unoccupied in the
majority ofyears and that when residence did
occur it normally terminated with the end of
the harvest, lasting from as little as four to
as many as ten weeks, the latter being un-
usual. This pattern would characterize years
when the nut crop was comparatively small
or lowland food stores comparatively large.
At these times as much of the crop as could
be conveniently transported was probably
moved to Crater Middens and the rest left at
Pinyon House to be retrieved later that win-
ter or in the following one.
When occupation was kept short in this

way, temporary structures -the circular brush
windbreak or simple lean-to-sufficed for
shelter and privacy. It is reasonable to as-
sume, however, that in addition to these
makeshift affairs any lodges left standing from
previous occupations might have been
cleaned out and used.
During even the shortest of these occupa-

tions hunting was probably a part ofthe daily
routine for men. Apart from this, however,
and a little craftwork-primarily tool repair,
the bulk of productive effort centered on the
gathering and processing of the nut crop.
With longer occupations more effort was

expended in hunting and, in more pro-
nounced degree, craftwork. This was most
noticeable in years when the pinyon crop was
comparatively large relative to the quantity
of food stored at Crater Middens. Occupa-
tion would then have lasted as far into the
winter as nut caches would allow and at least
sometimes into spring. The more sturdy con-
ical or gabled lodges at Pinyon House were
used on these occasions. Hunting must have
taken on greater importance at these times
as a means to stretch cached food that might
be needed later in the winter. Further, craft-
work that would normally have been done
during the slack winter period at Crater Mid-
dens-the making of new and the repairing
of old gear-was in these years done at Pi-
nyon House, the necessary tools and raw ma-
terials having been brought there from Crater
Middens in anticipation of this winter-long
occupation. As at Crater Middens, at least
part ofthis craftwork included the production
of large chert bifaces intended for trade.
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As winter ended, any remaining inhabit-
ants at Pinyon House, abandoned that set-
tlement and moved to Crater Middens to be-
gin the annual cycle ofhunting and gathering.
TEMPORAL CHANGE: Except for the spe-

cialized biface production that appeared dur-
ing the Klondike phase at Pinyon House, nei-
ther that site nor Two Eagles provides any
detectable evidence of change in function
during the principal periods of occupation
from A.D. 600 to historic times. This may
only reflect our limited control over time in
these assemblages. Alternatively, it is think-
able that pinyon procurement ofthe kind rep-
resented at Pinyon House and seed procure-
ment of the kind represented at Two Eagles
did not allow for a great deal of functional
variability beyond the range of situational
alternatives we have noted for these sites.

In contrast to Pinyon House and Two Ea-
gles, there is at Crater Middens evidence of
at least one far-reaching functional change
that affected not only this site but the basic
structure of what we have termed the Crater
Middens subsistence-settlement system. This
change, which took place during the Klon-
dike phase, was signaled by the more frequent
use of Crater Middens as a base of plant and
animal procurement and, by inference, the
less frequent use of smaller, more temporary
settlements for those purposes. With the
growing role of Crater Middens, settlement
patterns became more centralized and ex-
ploitative patterns more intensive. A slight
decrease in the use of large vertebrates ob-
served in the faunal remains and a slight in-
crease in the use of seed plants observed in
macrofossils extracted by flotation seem to
reflect this change. A more dramatic increase
in the amount ofAnodonta shell and the ap-
pearance of light, portable schist milling-
stones are also evidently related to this shift.
As explained in chapter 11, the schist mill-
ingstones suggest greater centralization in set-
tlement patterns, the Anodonta shell either
settlement centralization or more intensive
use of local resources.
The transformation ofthe Crater Middens

subsistence-settlement system was probably
not an isolated phenomenon. It is better re-
garded as indicating that by the beginning of
the Klondike phase the aboriginal population
living within Owens Valley had grown so

dense that the amount of foraging space
available to groups residing in lowland vil-
lages was small enough to be readily acces-
sible from those villages, thus decreasing the
utility ofmore temporary settlements. At least
some more distant resources, however, still
required the use of ancillary settlements. In
the case of Crater Middens these included
Pinyon House and Two Eagles and probably
other pinyon and seed procurement camps.
As the Crater Middens subsistence-settle-

ment system and others like it grew more
centralized and their exploitative patterns
more intensive, they also grew more vulner-
able to fluctuations of resource availability,
particularly if they were operating within the
smallest and least productive tracts of land.
It is possible that regularized exchange rela-
tionships involving transactions of food for
fixed-value bead money, which offered a
means of compensating for this, originated
at this time. Subsistence-settlement systems
of the preceding Baker phase, however, were
also comparatively centralized and therefore
also vulnerable to such fluctuations. Thus it
is more probable that this form of exchange
first developed in the Baker phase and simply
grew more important as centralization and
intensification proceeded during the Klon-
dike phase. It seems clear in any case that the
cumulative effect ofthese processes was more
strongly felt in the Klondike phase, for it was
then that some individuals at Crater Middens
began to manufacture chert bifaces for trade,
presumably to offset chronic shortfalls in lo-
cal resource production. The production of
ceramic vessels, which likewise first began
during the Klondike phase, may have been
another trade motivated craft specialization
at Crater Middens, especially since trade
seems to have inspired the highly localized
emphasis on ceramic production by special-
ists in the vicinity of Big Pine in late precon-
tact times.

THE PROBLEM OF OBSIDIAN
HYDRATION: SYSTEMATIC ERROR OR

SYSTEMIC BEHAVIOR?

Throughout this study age estimations giv-
en by obsidian hydration disagree with those
given by both radiocarbon and time-sensitive
artifacts: at all three sites, obsidian hydration
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curves for the hydration dates from these sites
(fig. 12.2) are such that it is unlikely system-
atic errors in effective hydration temperature
can account for their differences. Discounting
the 20 percent from each site with rims great-
er than 3.6 ,u, the distributions have essen-
tially a common point oforigin (at 3.6 ,u) and
common point of termination (ca. 1.2 ,u) so
that a very complex transformation would be
needed to bring them into line with each oth-
er.

E - $ e.- / -50% If the problem is not in the mechanics of
0i 1 / I /0' the hydration process, it might conceivably,
\I\ 0 / de be one of sampling. That is, the difference

I - between the cumulative hydration curves
might be an artifact of the manner in which
the sample from each site was chosen. Sam-

I_Iffl* I pling error, however, while it might account
0% i- for some ofthe differences in hydration dates

5 4 3 2 1 microna between sites, probably cannot explain why
the dates for all three are consistently more

Fig. 12.2. Cumulative frequency distributions ancient than they ought to be in view of the
of obsidian hydration rim measurements from radiocarbon dthe and t*insiie ti-
Pinyon House, Two Eagles, and Crater Middens radiocarbon dates and time-sensitive arti-
and time-sensitive projectile points by phase from facts that accompany them.
all three sites pooled as shown in figure 12.1. Rim At this point, it would seem that we must
measurements are translated into calendar years concede either that our obsidian hydration
according to the formula Y = 800.3X - 831.2, dates suffer from errors of rate formula, as-
where Xis the hydration rim measurement in mi- sumed temperature, and sampling procedure
crons and Yis the age ofthe sample in years before in combination too complex to be straight-
present (1950). ened out or that some altogether different

process is at work. With respect to the latter,
it is thinkable that the hydration dates are

rim measurements suggest a chronology of more or less correct and that for some reason
occupation significantly more ancient than the obsidian debitage found at these sites is
suggested by other evidence. This is graphi- consistently older than the occupation of the
cally illustrated in figure 12.2, which plots sites themselves while still being a conse-
the cumulative frequency curve for the hy- quence of those occupations.
dration measurements from each site against As previously suggested for Two Eagles,
the cumulative frequency curve for the sam- the scavenging of old sites for usable flakes
ple of time-sensitive projectile points re- and tools would skew hydration dates in just
covered from all three sites combined. At this way. And since scavenging ought to vary
Pinyon House the discrepancy was laid in in degree according to the demand relative
part to sampling error and at Two Eagles in to the supply of tools, sites ought to differ in
part to fast-surface hydration rates and in this respect according to their function, just
part to artifact scavenging. Potential errors as the three sites in question here, which
in the hydration rate employed were rejected served different functions, vary in the degree
as a sufficient explanation of the conflict in to which their hydration dates are skewed
dating at Two Eagles. Beyond noting its pres- from the distribution we would expect. The
ence and suggesting explanations for certain question remaining, then, is whether in rel-
readings at odds with other evidence, no at- ative amount of skewness the distribution of
tempt was made to address the inequity of hydration dates from these sites agrees with
the dates at Crater Middens. the patterns of scavenging we would expect
The shape of the cumulative frequency given our understanding of the Crater Mid-
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dens subsistence-settlement system and its
implications for the supply of and demand
for stone tools at the three different sites.
TOOL SUPPLY AND DEMAND IN THE CRATER

MIDDENS SUBSISTENCE-SETTLEMENT SYSTEM:
A lengthy examination of this matter is well
beyond the scope of this discussion. We will
examine only a few simple generalities. One
of these is that, all other things being equal,
we would expect stone tool supply to be high-
est in places ofwinter residence and lower in
places occupied in other seasons. This is so
firstly because a great deal of productive ac-
tivity requiring the use oftools occurred dur-
ing the winter months, in anticipation of
which tools and raw material to make tools
would have been stockpiled. It is so secondly
because a substantial fraction of winter ac-
tivity was devoted to the production of tools
intended for use during the remainder of the
year. This would have similar consequences
with respect to tool and raw material supply.
The same kind ofreasoning would also sug-

gest that, cet. par., places occupied for long
periods and as residential centers would be
better supplied with tools and raw materials
for tools than more temporary settlements.
The difference here, however, would be less
pronounced than the seasonal one just noted
since surplus production is not involved or
is at least less important. Together these cri-
teria would suggest tool supply was high at
both Pinyon House and Crater Middens and
low at Two Eagles. Being occupied for longer
periods and as a spring, summer, and early
fall base camp, Crater Middens would be bet-
ter supplied with tools than Pinyon House.
Note that these distinctions refer to supply
in an absolute rather than relative sense, i.e.,
the total quantity of tools.

Patterning in tool demand shows many of
the same relationships: places occupied in the
winter, for long periods, or as base camps
would have the highest demand for tools;
places occupied in other seasons, for short
periods, and as places of exploitation more
than as places of residence have the lowest
demand for tools. Assuming this is so, then
both Crater Middens and Pinyon House
would have had greater demand for tools than
Two Eagles and demand for tools would be
substantially higher at Crater Middens than
at Pinyon House.

With the above in mind, consider the re-
lationship of demand to supply at each site:
supply and demand are both high at Crater
Middens, both low at Two Eagles; supply is
high at Pinyon House by virtue of its winter
occupation but since it is not occupied at oth-
er times, demand is only moderately high. In
short, of the three sites, we would expect Pi-
nyon House to have the lowest relative de-
mand for tools and hence the least motiva-
tion for artifact scavenging. Crater Middens
and Two Eagles are both more likely to have
been periodically short on tools and thus their
inhabitants would have been more prone to
scavenging. Further, as we have seen, pe-
riodic inequities between demand and supply
are potentially greater at Two Eagles, where
occupation occasionally outlasted tool sup-
ply, than at Crater Middens, where tools and
raw materials were stockpiled and periodi-
cally replenished. Accordingly, we would ex-
pect scavenging to be more prevalent at Two
Eagles than at Crater Middens.

If scavenging conformed to these patterns
in the Crater Middens subsistence-settlement
system, and if scavenging is responsible for
the observed anomalies in obsidian hydra-
tion dating for Pinyon House, Two Eagles,
and Crater Middens, we would predict that
the cumulative frequency curve for hydration
dates from Pinyon House would most closely
conform to the curve suggested by other
sources of information. The curve for Two
Eagles would least closely conform to this
curve and the curve for Crater Middens would
fall somewhere between those two. These are
precisely the relationships shown in figure
12.2. There is at least some reason, then, to
believe that our difficulties in using obsidian
hydration arise not from problems of sam-
pling nor from problems with the method
itself but from incorrect assumptions about
the nature of aboriginal technology, in par-
ticular the extent to which it relied on scav-
enged material.

MORE ON SUPPLY AND DEMAND:
TOOL COMPLETENESS

Of late, a great deal of effort has been ex-
pended in the development of standardized
archaeological measures useful in distin-
guishing settlement categories ofwidely vary-
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ing types (Thomas, 1983; Chatters, 1985;
Kelly, 1985). In many of these, the impor-
tance of the relationship of tool supply and
tool demand is clear, or at least implied. The
very basis of forager/collector dichotomy of
Binford (1980), for example, can be seen as

an argument about where and under what
conditions tools are made relative to where
they are used. This explains the signal im-
portance Binford assigns to curation and
caching. To the extent that scavenging is de-
termined by the relationship between tool
supply and tool demand, it should be useful
in making this kind ofcategorical distinction
between settlement types. The presence and
degree of scavenging, however, is often dif-
ficult to establish. We would not, for instance,
have been led to suspect the degree of the
practice apparently found here without the
accompanying study of obsidian hydration,
which was undertaken for an altogether dif-
ferent purpose and would not have been un-
dertaken at all had not obsidian been present.
An alternative measure of this supply/de-
mand relationship would, thus, be useful. In
the present case, it would further serve as an
independent test ofthe proposition that scav-
enging accounts for the anomalies in obsidian
hydration dating.
We have noted several times that some tool

categories found at these sites are dominated
by trash: pieces no longer useful for their orig-
inal purpose. At the same time, at each site
there are generally at least a few more com-
plete items representing these same cate-
gories: pieces still useful for the purpose orig-
inally intended. It is logical to assume that
the ratio of trash to useful items at any site,
including the ones here, ought to be a func-
tion ofthe relationship ofsupply and demand
and therefore vary predictably between sites
of different kinds depending on their situa-
tion with respect to tool demand and tool
supply.
The principal obstacle in making assess-

ments ofthis kind, ofcourse, lies in the means
for distinguishing useful items from trash.
That items may vary in the degree to which
they are trash, i.e., in terms of their amount
of remaining utility, further complicates the
matter. The approach here is a very simple
one: artifacts retain utility in direct propor-
tion to their completeness. An intact item is

far more likely to be useful than one that is
a small fragment ofthe original it represents,
and the more fragmentary it is, the less useful
it is likely to be.

Artifact weight would be one way of mea-
suring this. Simply put, we might argue that
a site characterized by lower mean weights
of chipped stone artifacts retains less utility
than one with higher mean weights. Since it
is reasonable to assume, however, that within
one tool category the mean weight of wholly
intact items might vary vastly with site func-
tion, weight is less useful when considering
the relative utility remaining in assemblages
of widely varying kind.
An alternative possibility is to treat com-

pleteness more qualitatively. We might ar-
gue, for instance, that for most categories of
chipped stone, items that can be measured
for length, width, and thickness are more
complete than those that can be measured for
only width and thickness, which are, in turn,
more complete than those that can only be
measured for thickness. Were the situation
as simple as this, a straight-forward calcu-
lation of the proportion of items measurable
for length, width, and thickness to those mea-
surable for width and thickness (but not
length) and those measurable only for thick-
ness would roughly measure the amount of
trash in a given category of chipped stone.

However, this approach does not readily
accommodate certain kinds of fragments: it
is clear that an artifact measurable for width
and thickness will generally be more com-
plete than one measureable for only thickness
but not so clear whether it is more complete
than one measurable for length and thickness
or length alone (the remaining possibility-
a tool measurable for length and width but
not thickness-seems highly unlikely). One
could solve this by calculating the proportion
ofthe original represented by a fragment, but
this would be difficult in many cases. More
to the point, such information is not widely
available for many extant studies, including
this one, and not likely to be collected except
in rare circumstances where the situation spe-
cifically calls for it. We opt here for a more
practical, if somewhat less pure, measure re-
lying on data more commonly collected and
reported in the archaeological literature.

This measure requires only that we make
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Fig. 12.3. Hypothetical completeness curves

for an assemblage with high remaining utility, an
assemblage with low remaining utility, and an as-
semblage that is intermediate in this respect.

certain reasonable assumptions about the
completeness of fragments measurable for
certain dimensions: that items measurable for
length are likely to be measurable for width
and thickness also, and that items measurable
for width are likely to be also measurable for
thickness. As we noted as a possibility above,
any large collection of stone tools generally
includes at least some specimens that defy
these expectations: specimens measurable for
length but not width, and so on. In the main,
however, most specimens of most categories
in most collections follow the expected pat-
tern. This is why it is nearly always true that
more chipped stone artifacts ofany given cat-
egory can be measured for thickness than
width and for width than length (this is true
of all the major chipped stone tool categories
from the sites considered here, for instance).
Presuming that artifact dimensions are re-

lated to completeness in this manner permits
us to draw for any given category a cumu-

Fig. 12.4. Cumulative completeness curves for
bifaces from Pinyon House, Two Eagles, Crater
Middens, and Gatecliff Shelter.

lative frequency curve of completeness in
which the proportion ofitems measurable for
length is at the left end ofthe curve, followed
by the proportion of items measurable for
width and, successively, thickness, and fi-
nally in which the proportion of items not
measurable at all is at the right end of the
curve. The amount of utility remaining (or
vice versa, the amount of trash) in a collec-
tion of tools of given kind may be said to be
measured by shape of this curve. In other
words, an assemblage for which most items
are measurable for length, width, and thick-
ness retains more utility (contains less trash)
than one in which only some items are mea-
surable only for thickness and successively
fewer still for width and thickness, which in
turn retains more utility than one in which
only some items are measurable for thick-
ness. These hypothetical relationships are il-
lustrated by completeness curves in figure
12.3.
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Fig. 12.5. Cumulative completeness curves for
roughouts from Pinyon House, Two Eagles, Crater
Middens, and Gatecliff Shelter.

Since the utility remaining in an assem-
blage is inversely correlated with the ratio of
tool demand to tool supply-the lower the
demand, the more utility left unused-then,
provided we have correctly characterized the
demand/supply ratios for Pinyon House, Two
Eagles, and Crater Middens, their curves

ought to mirror the patterns ofscavenging we
have inferred from obsidian hydration be-
cause scavenging, too, is directly related to
demand/supply ratios (but directly rather than
inversely). We confine our analysis here to
just two categories, bifaces and roughouts,
that are reasonably well-represented across
all three sites and which, owing to their man-
ner of use, should be sensitive to shifting de-
mand/supply ratios. The cumulative com-
pleteness curves for both categories at each
of the three sites are shown in figure 12.4
(bifaces) and figure 12.5 (roughouts).
The completeness curves for bifaces con-

form almost exactly to our expectations re-
garding demand/supply ratios at the three

sites. As predicted, the utility remaining in
this category is much higher at Pinyon House
than either Crater Middens and Two Eagles,
which are virtually identical in this respect.
The suggestion that remaining utility should
be somewhat higher at Crater Middens than
Two Eagles is not supported by these data,
perhaps because demand far outstripped sup-
ply at both sites. For all three sites the com-
pleteness curve for bifaces is lower than the
completeness curve for roughouts. This would
appear to follow from the proposition that
finished bifaces are more useful than rough-
outs, which may or may not eventually prove
workable into useful tools. Accordingly, bi-
faces ought to be more exhaustively reworked
and recycled than roughouts. Thus it might
be argued that for a given site the amount of
utility remaining in its bifaces might be
equivalent to the amount ofutility remaining
in its roughouts even though the complete-
ness curves for the two categories would be
different.
The completeness curves for roughouts

show a pattern similar to that of bifaces: the
remaining utility for this category is again
higher at Pinyon House than at either Crater
Middens or Two Eagles. In this case, how-
ever, all three curves exhibit rather different
trajectories, hinting that something more than
simple utility might be involved. Of partic-
ular interest, note firstly that the curve for
Crater Middens is steeper initially and flatter
subsequently than the curve for Pinyon
House. Note also that the curve for Two Ea-
gles is identical to that for Pinyon House in
the first and third segments and identical to
that of Crater Middens in the second and
fourth segments.

If they are to be trusted, these contrasting
curve trajectories suggest our three sites differ
with respect to the amount of utility remain-
ing in roughouts depending on their degree
of completeness: there is apparently more
utility remaining (and hence lower demand
with respect to supply) in whole than frag-
mentary specimens at Crater Middens. At
Pinyon House, on the other hand, utility does
not seem to vary with degree ofcompleteness
(i.e., its curve is straight) and is therefore less
for complete specimens and greater for in-
complete specimens than at Crater Middens.
The curve for Two Eagles is a mixture of the
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curves for Pinyon House and Crater Mid-
dens. It shows lower utility in the most com-
plete specimens (those measurable for thick-
ness) than Crater Middens, and lower utility
in specimens of intermediate utility (those
measurable for width) than Pinyon House.
These relationships make sense if it is re-

called firstly that Crater Middens is much
closer than either Pinyon House or Two Ea-
gles to the source of Fish Springs obsidian,
from which the vast majority ofthese rough-
outs were made, and secondly that all rough-
outs carried to Pinyon House and Two Eagles
were probably brought from Crater Middens,
the staging area for trips made to those sites.
As the place at which small blocks ofmaterial
were initially worked into roughouts, Crater
Middens should be characterized by higher
frequencies ofrejects considered unworthy of
any further attention. This explains the higher
frequencies of complete roughouts at Crater
Middens than at either Pinyon House or Two
Eagles: only pieces considered ofat least mar-
ginal utility were carried to the latter two.
Thus it is not in fact greater utility but ac-
tually lower utility that is represented by the
large proportion ofcomplete roughouts found
at Crater Middens.

Turning to the incomplete roughouts, there
is clearly greater utility remaining in those
found at Pinyon House than those found at
Crater Middens, which is in accord with the
lower demand/supply ratio we have argued
characterizes the latter relative to the former.
As we would also expect given its relative
high demand/supply ratios, in specimens
measurable for width Two Eagles exhibits
about the same amount of utility as Crater
Middens. Curiously, Two Eagles exhibits
greater utility than Crater Middens in spec-
imens measurable only for thickness, which
is not as we would expect. Presuming it is
not a quirk of sampling (a possibility here
since the sample of roughouts from Two Ea-
gles is relatively small, n = 39), one plausible
explanation for this is that beyond some point
the reduction ofroughouts into tools was un-
dertaken only under specific circumstances
to meet rather specialized needs. It is think-
able, in other words, that the small pieces
into which roughouts could be broken were
useful in a particular task or tasks that oc-
curred at Crater Middens but not Two Eagles.

DIscussIoN AND IMPLICATIONS: Through-
out this volume and especially in this last
chapter much of our analysis has been
couched in terms of the subsistence-settle-
ment system, particularly the imaginary Cra-
ter Middens subsistence-settlement system
and roles played by Pinyon House, Two Ea-
gles, and Crater Middens in that system. As
perhaps is natural, in the course of these dis-
cussions we have often referred to these roles
in terms of the specific settlement type each
site might represent, as though our interpre-
tive problem was principally one of site tax-
onomy. Nothing could be farther from the
truth. Nevertheless, it is somehow easier to
envision the complex processes at work in
any adaptive system in terms of concrete en-
tities (settlement categories, for instance) that
capture some of the more salient qualities of
the processes in which we are interested than
to deal with those processes solely as abstrac-
tions. This exacts a heavy cost in particular-
ization, i.e., it necessarily draws attention
away from general processes and toward par-
ticulars.
To some extent, this kind ofparticularizing

is useful-essential, in fact. All the same, it
is essential not to lose sight of the more gen-
eral processes responsible for the formation
of specific archaeological assemblages.
The establishment of working linkages be-

tween such general processes and specific as-
semblages is, in modern parlance, the work
of midrange research. Our concern here with
the relationship between tool supply and tool
demand is in pursuit of drawing the archae-
ology ofPinyon House, Two Eagles, and Cra-
ter Middens into this larger arena of general
midrange processes. To do so, we have tried
to show how relationship of supply and de-
mand can vary within a specific subsistence-
settlement system, to show how this can be
measured objectively by noting degree of
scavenging and by means of completeness
curves, and to show how it might affect cer-
tain categories in unsuspected ways (as in the
relationship between scavenging, age-com-
position in debitage, and obsidian hydration
dating).

This line of inquiry is not entirely without
benefit when it comes to particularizing in-
terpretations: the measures developing out of
it are clearly useful in making distinctions
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between various settlement categories estab-
lished previously for Owens Valley and cen-
tral eastern California (cf. Bettinger, 1 982a).
Nonetheless, the advantage ofthese measures
lies in their generality, particularly-in their
potential for comparative application.
To illustrate this potential using the com-

pleteness curve developed here, consider this
curve when drawn for bifaces and roughouts
at the central Nevada site ofGatecliff Shelter
(Thomas, 1983). Since the categories defined
by Thomas for that assemblage are not iden-
tical to the ones defined here, to do so we
must merge the Gatecliffroughouts and rough
percussion blanks to obtain a grouping sim-
ilar to our roughouts and merge his fine per-
cussion blanks, pressure flaked bifaces, and
finished bifacial knives to obtain a grouping
similar to our bifaces. The completeness
curves drawn for these groupings at Gatecliff
(figs. 12.4, 5) are substantially higher than for
the corresponding categories at any of the
three sites in Owens Valley. We may presume
from this that the amount ofutility remaining
in the Gatecliff assemblage is substantially
higher than at any of the Owens Valley sites.
Note also that despite this, the remaining
utility represented by the complete Gatecliff
roughout (sensu this study) is comparable to
that for the same category at Pinyon House
and Two Eagles. The latter would suggest that,
as at those sites, the majority of roughouts
recovered at Gatecliffhad been brought there
from another site, where expeditions to Gate-
cliff were staged, where supplies of raw ma-
terial were initially worked into roughouts,
and where unpromising roughouts were dis-
carded. This interpretation is for the most
part compatible with Thomas's characteriza-
tion ofthe lithic industry at Gatecliffand with
his interpretation of the role of that site in a
larger settlement system.
Turning to the unusually high utility that

overall characterizes the Gatecliff bifaces and
roughouts, it is improbable that this is purely
an effect of demand/supply, although that
might be involved in some degree. More like-
ly it reflects the depositional regime at Gate-
cliff, which periodically covered the site with
talus, rooffall, and silts, removing the oppor-
tunity to scavenge material from all the as-
semblages deposited prior to each such event.
To the extent that this explains the difference

between the completeness curves for Gate-
cliff and those for our Owens Valley sites,
which were not subject to the same deposi-
tional process and thus more subject to scav-
enging, it is a measure ofthe extent to which
scavenging must have characterized all hunt-
er-gatherer systems in the Great Basin and
presumably other parts of the world as well.
Note that this scavenging is not the kind in
which a group returns to scavenge its own
debris, or even the debris of the preceding
generation. Given the inferred periodicity of
debris flows at Gatecliff, it can be inferred
that scavenging would have had to occur over
periods generally longer than 200-300 years
to account for the difference in utility re-
maining in the assemblages found at that site
and those found in Owens Valley. In other
words, these data suggest that once formed,
archaeological sites become a kind ofnatural
resource used by succeeding generations of
hunter-gatherers long into the future. The im-
plications of this for the interpretation of ar-
chaeological assemblages are clear: long-term
scavenging is likely to have affected the com-
position of many, perhaps most, archaeolog-
ical assemblages, particular where soil de-
velopment is comparatively slow.

IMPLICATIONS FOR EARLIER
MODELS

Over the past 14 years, I have frequently
written about the prehistoric human ecology
of Owens Valley and in doing so have set
down on paper some rather specific propo-
sitions regarding the nature and timing ofcer-
tain adaptive changes that seem to have oc-
curred there. Some of these were developed
largely on the basis of theory (Bettinger and
King, 1971); others sought to account for evi-
dence collected during the course of our sur-
face surveys in the Big Pine transect. I un-
dertook the excavations reported here as a
means oftesting the viability ofthese various
propositions and it is now time to evaluate
them in light of evidence that has been pre-
sented.

In a large sense, it is not only interpreta-
tions of Owens Valley prehistory that are at
issue, but also a very popular and evidently
successful program of archaelogical research
in which surface surveys figure prominently
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as a means of studying regional prehistory.
Surprisingly, central Owens Valley is one of
the few places in which surface survey and
model-building has been followed by exca-
vation to verify the conclusions developed
from surveys. Perhaps this is because the pro-
cess is terribly costly in time and effort and
because it is difficult to maintain interest in
any small area long enough to accomplish the
necessary research. In any case, out of the
existing literature that deals with Owens Val-
ley, five propositions seem crucial.
PROPOSITION ONE: STABILITY IN BASIC

ADAPTIVE PATTERN THROUGH TIME: An ini-
tial conclusion drawn from the surface survey
was that in basic structure, prehistoric ad-
aptation in Owens Valley had not changed
over the period for which data were available.
By this it was meant that between 3500 B.C.
and historic times lowland base camps had
been the center of most activity year-round
and that lowland plants and animals-the
plants more than the animals, had dominated
the diet. This was envisioned to contrast with
an alternative subsistence pattern in which
pinyon camps and the pine nut were more
important, as they seem to have been in the
Reese River of central Nevada, for example,
or to one in which the settlement pattern was
less permanent and more mobile, as the one
in Reese River seems to have been. This did
not mean, as some were inclined to believe,
that no change had occurred, only that such
changes had not affected the permanency of
settlement and the basic nature of subsis-
tence. The data presented here are largely si-
lent on this matter, yet for other reasons the
proposition no longer seems viable and it is
worth explaining why.
Two sites, Stahl (Little Lake; Harrington,

1957) and Rose Spring (Lanning, 1963), fig-
ured heavily in the interpretation of settle-
ment stability in the Inyo-Mono region be-
tween 3500 B.C. and A.D. 600. It was argued
that both were permanent villages similar in
function to the one inferred here for Crater
Middens. It now seems equally probable, if
not more probable, that both are simply base
camps seasonally occupied by groups that
freely foraged over a wide area at other times
of the year. In short, they are probably not
of the same kind as Crater Middens.
Without Stahl and Rose Spring, the argu-

ment for stability in settlement patterns in
Owens Valley between 3500 B.C. and A.D. 600
rests largely on two surface sites located in
the Big Pine transect. The dating ofthese sites
by time-sensitive artifacts and obsidian hy-
dration rim measurements is quite tenuous,
all the more so given the weight of interpre-
tation they must bear when Stahl and Rose
Spring are discounted. If they too are dis-
counted, it cannot be argued that Owens Val-
ley settlement patterns in the interval 3500
B.C. to A.D. 600 resembled the more sedentary
ones that followed. The more reasonable ar-
gument (Bettinger et al., 1984b) would now
portray settlement patterns prior to A.D. 600
as more mobile and less settlement-tethered
than thereafter. This would be consistent with
other evidence, e.g., Bettinger and Baumhoff
(1982) in keeping with the idea ofmore freely
ranging groups. It would indirectly imply at
least some differences in subsistence patterns
as noted by Bettinger and Baumhoff (1982),
in particular a more important role for large
game and preferred plant resources earlier in
time. Both of these changes, however, had
been suspected on the basis of evidence ac-
cumulated in the surface survey.
PROPOSITION Two: LOwLAND VILLAGES

SHIFTED LOCATION FROM RIVERIE TO DES-
ERT SCRUB SETTINGS BETWEEN 1200 B.C. AND
A.D. 600: Because this proposition implies
that settlement patterns remained basically
unchanged and merely shifted position at this
time, it is probably false for reasons just not-
ed. Discounting this implication, the prop-
osition would hold that a settlement system
of the ethnographic type localized around
large permanent villages in Desert Scrub set-
tings first appeared sometime between 1200
B.C. and A.D. 600 (the earlier date was wrongly
cited as 1500 B.C. in Bettinger, 1977a). As we
have seen, Crater Middens clearly supports
this latter, modified proposition. That the
same change in settlement pattern may char-
acterize other parts of Owens Valley is sug-
gested by Iny-2 (Riddell, 1951) and Iny-30
(Basgall et al., 1986), two major villages in
Desert Scrub settings in southern Owens Val-
ley. Both appear to have been occupied in-
tensively for the first time sometime after
1200 B.C. and probably after A.D. 600. Like-
wise, all three villagelike settlements that have
been excavated in Long Valley (Basgall, n.d.;
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Jackson, 1985; Burton, 1985) seem to have
been established around A.D. 600, suggesting
that this same settlement shift may extend
beyond Owens Valley to adjacent portions of
the Inyo-Mono region.

Quite clearly, more than a simple change
in settlement patterns is indicated by these
data. Given their prior absence in the ar-
chaeological record, the appearance of per-
manent or semipermanent villages between
0 B.C./A.D. and A.D. 600 suggests that seasonal
movements had become more spatially con-
fined and therefore that resource use had be-
come more intensive within smaller local
areas.
PROPOSITION THREE: INTENSIVE PINYON

PROCUREMENT BEGAN AFTER A.D. 600 IN
CENTRAL OwENs VALLEY: This was perhaps
the most unexpected and certainly one ofthe
most controversial conclusions arising from
the surface survey of the Big Pine transect.
For many, the pine nut was so important to
Great Basin subsistence in ethnographic times
it was scarcely conceivable that aboriginal
survival would have been possible without
it. For others, the weight of our surface evi-
dence was insufficiently convincing given the
implications ofthe argument, which, as noted
above, was at odds with the received wisdom.
Only hinted at in earlier works (e.g., Wiss-

ler, 1922; Kroeber, 1939), the pivotal con-
ceptual importance ofthe pine nut to theories
of Great Basin adaptation clearly originated
with Steward, for whom this plant captured
all the essential qualities of the Great Basin
environment. The unpredictability (and, par-
adoxically, occasional superabundance) ofthe
pinyon crop was used to illustrate among oth-
er things, his explanations for seasonal trans-
humance (1938a: 20), the absence of social
ties beyond the nuclear family (1938a: 233),
and the lack of land ownership (1983a: 254)
in the Great Basin.

Against this background, the suggestion that
the pine nut had remained relatively unim-
portant in central Owens Valley until perhaps
A.D. 600-1000, was neither well received nor
widely believed. The data, however, allowed
no plausible alternative interpretation. It was
reasonable enough to argue that central Ow-
ens Valley might be somehow unusual in this
regard or that we had simply succeeded in
drawing an unrepresentative sample. All the

same, the data indicated that in comparison
to sites of other kinds occurring in the Inyo
Mountain uplands, principally temporary
hunting camps, pinyon camps were young;
none could be shown on the basis of our evi-
dence to predate A.D. 600.
To the extent that Pinyon House is rep-

resentative of other pinyon camps in central
Owens Valley, this proposition is supported.
True, the occupation of Pinyon House may
have begun as long ago as A.D. 300, but this
is only slightly older than the date originally
proposed and the age of the sample in ques-
tion (UCR- 1108) may not in fact represent
the initial occupation of the site but only the
death of a tree later used in one of the first
structures built there.
As noted, various sources ofevidence sup-

port this proposition elsewhere in the Inyo-
Mono region (Bettinger, 1982a). In addition
to these, recent surface surveys as nearby as
Deep Springs, just east of the Big Pine tran-
sect (Michael Delacorte, personal commun.)
and as far away as the Walker River (David
Rhode, personal commun.) and the Mono
Basin (Pippin, 1980) have lent further weight
to what is quite clearly a regional, rather than
local, pattern (but see Hall, 1983: 219).
Two recent developments make the laten-

cy of pinyon procurement in central Owens
Valley seem less of an anomaly than when
first we proposed it. For one, we now know
the singleleaf pinyon pine (P. monophylla)
migrated to many parts of the Great Basin
only recently. That human occupation of the
Great Basin in many places preceded the ap-
pearance of the pinyon pine by several thou-
sand years makes it easier now to accept the
idea oflifeways not dependent on it. Ofcourse,
this has little direct bearing on the tardiness
ofpinyon exploitation in central Owens Val-
ley, where the pinyon pine was present long
before aboriginal groups used it intensively.
Recent theoretical developments, however,
have made this, too, more understandable.
In particular, models of hunter-gatherer sub-
sistence and settlement (e.g., Bettinger, 1980c;
Bettinger and Baumhoff, 1982) firmly ground-
ed in microeconomic theory have shown how
exploitative patterns-specifically the num-
ber and kind of items included in the diet-
are likely to shift in response to changes in
the abundance ofpreferred resources, i.e., re-
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sources the caloric return of which is high
relative to caloric investment. These models
suggest that as the abundance of these re-
sources declines less preferred resources are
likely to be included in the diet. Thus, it is
reasonable that the appearance of intensive
pinyon procurement in central Owens Valley
around A.D. 600 marks the point at which
growing populations or diminishing re-
sources made it economically feasible for ab-
original groups to engage in pinyon procure-
ment (cf. Bettinger, 1976; Bettinger and
Baumhoff, 1983).
PROPOSITION FouR: THE IMPORTANCE OF

LARGE GAME DIMINISHED IN THE DIET AFTER
A.D. 1000: This derived from the observation
that temporary camps evidently used for
hunting showed little evidence ofhaving been
occupied after A.D. 1000. From this it fol-
lowed that thereafter hunting had been gen-
erally staged from base camps (lowland vil-
lages and pinyon camps). A pattern of this
kind would have made deer and mountain
sheep relatively less accessible during the
warm season and the proportional contri-
bution of these taxa to the diet would have
shrunk accordingly. The inference was con-
sistent with ethnographic accounts that sug-
gested large game had been a relatively minor
component ofthe diet and that hunters most
often worked out of villages or pinyon camps
(cf. Steward, 1933: 239; 1934: 429; 1938b:
191-192).
The only relevant evidence generated in

this study is the decrease in the ratio of deb-
itage to chipped stone implements noted dur-
ing the Klondike phase at Crater Middens.
This implies greater centralization ofactivity
at that site and consequently more intensive
use of the resources in the surrounding area.
Floral and faunal remains recovered at Crater
Middens lend at least some support to this
idea. Other evidence consistent with this phe-
nomenon as it pertains to patterns ofhunting
specifically can be found in Bettinger (1982a).
In combination, the data presently in hand
strongly support the argument as originally
presented.
As with the pinyon procurement, it can be

argued that the shift in hunting patterns was
the result ofdeclining resources or increasing
populations that made long hunting treks less
economical than they had once been (Bettin-

ger and Baumhoff, 1982). The explanation
originally offered, that curtailment of long-
distance hunting was demanded by large-scale
irrigation which competed for labor during
the summer months, remains a possibility.
We have yet, however, to generate any sub-
stantive information regarding the antiquity
and extent ofthe practice anywhere in Owens
Valley (but see Lawton et al., 1976). Since we
might regard irrigation itself as a response to
dwindling resources or growing population,
whether that specific practice or the more
general phenomenon of relative resource
scarcity caused hunters to restrict their sea-
sonal movements to the vicinity of base
camps is perhaps academic.
PROPOSITION FIVE: THE LATE PREHISTORY

OF CENTRAL OWENS VALLEY (3500 B.C. TO
HISTORIC TIMES) IS CHARACTERIZED BY
INCREASINGLY INTENSIVE PATTERNS OF
RESOURCE USE: For reasons that have been
explained, at least four prehistoric develop-
ments noted above lend support to this gen-
eral proposition directly or indirectly: (1) the
appearance of such permanently occupied
lowland villages as Crater Middens in the
Desert Scrub community of central Owens
Valley between 0 B.C./A.D. and A.D. 600; (2)
the inception ofpinyon procurement at about
A.D. 600, documented by Pinyon House and
other pinyon camps in central Owens Valley;
(3) the curtailment of long-distance hunting
sometime after A.D. 1000 and A.D. 1300; (4)
increased tool/waste ratios at Crater Middens
after A.D. 1300.

In addition to these, in the sense that it
necessarily implies greater localization in
plant procurement, the appearance of such
seed camps as Two Eagles around A.D. 600
is also suggestive of settlement centralization
and subsistence intensification. Likewise, at
Crater Middens the developing industry in
chert biface production, the growing presence
of shellfish, and the appearance of highly
portable schist millingstones in different ways
all underscore the same trend at about A.D.
1300.
The period between A.D. 600 and 1300,

then, saw radical changes in settlement and
subsistence patterns in central Owens Valley.
To the extent that we understand them, ear-
lier settlement patterns probably involved
greater seasonal mobility and were far less
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centralized (cf. Bettinger et al., 1984b) and
earlier exploitative patterns were probably less
intensive and more reliant on large verte-
brates and a more carefully selected suite of
plants. This implies that with respect to the
resources available, regional population was
at this time low enough that groups were able
to circulate freely between resource concen-
trations within Owens Valley and probably
adjacent areas as well. Accordingly, as local
resources were consumed, it would have been
more profitable to shift residential location
than remain in place and exploit the better
resources in diminishing quantity or the more
abundant but lower quality ones still un-
touched.
A fundamental restructuring of these pat-

terns at A.D. 600 is signaled by the appearance
of such large lowland villages as Crater Mid-
dens, such pinyon camps as Pinyon House,
and such centralized seed procurement sta-
tions as Two Eagles. All three settlement cat-
egories denote a more spatially restricted pat-
tern of seasonal movement and a more
extensive use of resources within smaller
areas. There is at least some archaeological
evidence suggesting that the distinctive ter-
ritorial system noted ethnographically in Ow-
ens Valley also developed at this time (Bet-
tinger, 1982b). Ifso, then it would follow that
many other elements ofthe ethnographic pat-
tern probably appeared simultaneously. These
would include intervillage exchange and in-
herited political authority (i.e., chieftanship),
which were essential in maintaining the ter-
ritorial system (Bettinger, 1982b). Develop-
ments between A.D. 600 and 1300, including
craft specializations and greater localization
in hunting and seed procurement, would seem
to be variations on these basic trends of cen-
tralization and intensification. With these ad-
ditions, late prehistoric lifeways in the vicin-
ity of Big Pine differed very little from those
Steward would later record for the Owens
Valley Paiute.

It is clear, then, that as originally proposed,
resource intensification is a basic character-
istic ofOwens Valley culture history between
A.D. 600 and historic times. It is equally clear,
therefore, that this phenomenon in large
measure accounts for many ofthe distinctive
features that set the adaptation of the Owens
Valley Paiute apart from adaptations em-

braced by other aboriginal groups in the Great
Basin.
As we have noted at several junctures, the

origins of this settlement centralization and
subsistence intensification might be ex-
plained as responses to either growing pop-
ulations or dwindling resources. In theory,
both ought to reduce incentive for movement
and increase incentive for more exhaustive
use of localized resources. Since, however,
both centralization and intensification were
not particular events but rather trends, per-
sisting and becoming stronger with time, it
would seem more likely that growing popu-
lation is the better of these two alternatives.
Changes in regional climate undoubtedly af-
fected resource availability and may well have
precipitated certain changes in behavior. Yet
insofar as the present record of paleoclimate
is telling, these changes lack the relentless
directionality that so clearly characterizes the
record of adaptive change in Owens Valley.

THE LARGER IMPLICATIONS OF
THIS STUDY

THE EFFEcTIVENEss OF SURFACE SURVEY:
In 1964 Binford published a paper entitled,
"A consideration of archaeological research
design," in which he proposed probabilistic
surface surveys as a first step in doing regional
research. Thomas (1973) and, on a more lim-
ited scale, O'Connell (1975) and Weide (1974)
were the first to apply the method successfully
in the Great Basin; the Owens Valley project
followed shortly after those three. Since then
regional surveys have been undertaken
throughout the Great Basin (cf. Thomas,
1986). There have been, of course, many in
other parts of the United States as well.

In the Great Basin case, it has seldom been
that conclusions derived from these surface
surveys have been subsequently tested by ex-
cavation. Thomas, for instance, was unable
to locate any sites in the Reese River with
deposits deep enough to excavate. O'Connell
had no problem in finding sites to excavate
but as his survey was not, strictly speaking,
probabilistic, and generated a sample ofma-
terial that was ambiguous with respect to
chronology, it was difficult to evaluate the
observed discrepancies between conclusions
arising from it and those arising from exca-
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vation. Of the other projects, either excava-
tion did not follow the survey (e.g., Hatoff,
1974) or the results of the survey and sub-
sequent excavations have yet to be published
(Aikens et al., 1979). Thus, the Owens Valley
Project affords us one of our first opportu-
nities to observe how regional surface surveys
perform when used as a means of inferring
prehistoric adaptation in the Great Basin.
Many inferences about prehistoric settle-

ment and subsistence patterns drawn on the
basis of surface surveys of the Big Pine tran-
sect tend to be confirmed by our excavations
and by research subsequently conducted else-
where in Owens Valley and adjoining areas.
These include conclusions regarding: (1) the
centralized nature of settlement and subsis-
tence patterns after (but not before) 0 B.C./
A.D.; (2) the appearance of villages in Desert
Scrub settings between 1200 B.C. and A.D.
600; (3) the latent inception of pinyon pro-
curement; (4) the cessation of long-distance
hunting after A.D. 1000; (5) intensification of
resource use through time.
Our most serious error ofinterpretation lay

in the belief that lowland villages had been
present prior to 1200 B.C., which in turn led
us wrongly to propose continuity in basic
adaptive patterns from 3500 B.C. to historic
times. Arguably, this might have been avoid-
ed had we been more cautious in our inter-
pretations, yet no concrete alternative pro-
posal seemed as well supported by the data.
We adopted what seemed to be the most
promising scenario. This had the advantage
of being sufficiently specific that it could be
subsequently tested and rejected, as we have
now done. In this sense, it seems far better
to draw more rather than less specific con-
clusions-provided that the investigator in-
tends to put his hypotheses to some sort of
independent test and the preliminary nature
of the hypotheses is understood.
The regional survey of Big Pine transect

allowed us to develop a model of regional
prehistory that was remarkably accurate
overall. We erred on many specific points but
the general results were far better. This is not
to say that were the project there to be done
over, we would do it exactly as before. It is
to say, however, that it is scarcely conceivable
that the Owens Valley Project would have
been possible at all without the aid of some

kind of regional surface survey. In a more
general sense, it can be reasonably contended
that for the Great Basin archaeologist it is (or
ought to be) the regional survey rather than
the excavation that is the basic tool of re-
search.
NATURAL ENVIRONMENT AND ABORIGINAL

ADAPTATION: For Steward (1938a: 236) and
for many others since Steward (e.g., Eggan,
1980) it is the abundance of resources avail-
able in Owens Valley that explains the pe-
culiar economic, social, and political features
that so clearly distinguish its aboriginal groups
from others elsewhere in the Great Basin. In
brief, this argument runs that with so many
resources available within such a small area,
it was possible to settle in permanent villages,
lay claim to specific tracts of land or terri-
tories, and form district organizations headed
by individuals with inherited roles of lead-
ership (chieftains). The reliability of re-
sources within these territories made it pos-
sible, further, to accumulate surpluses, and
thus engage in trans-Sierran and intervillage
trade, and to cooperate in communal projects
within the district. In contrast, elsewhere in
the Great Basin the necessary resources were
lacking and accordingly none ofthese behav-
iors developed.

Before any fieldwork had been done, I held
that this view was untenable: resources in
Owens Valley might well have allowed these
patterns to develop but did not in and of
themselves explain them (Bettinger and King,
1971). Without speaking to this issue direct-
ly, I have taken pains throughout the preced-
ing discussions to show why this is so. In
particular, I have tried to make it clear that
the special features we associate with the Ow-
ens Valley Paiute have not always been pres-
ent but developed as a consequence of what
I have termed "intensification," a trend that
finds no clear expression in settlement and
subsistence patterns until perhaps the begin-
ning of the Christian era.
The resources, on the other hand, have for

all meaningful purposes been present
throughout the Holocene or, failing that, since
the beginning ofthe Middle Holocene at 5000
B.C. (J. 0. Davis, 1982). These resources have
surely varied in abundance over time as a
consequence of climatic changes. Yet just as
surely these variations cannot have been so
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severe as to fundamentally change the nature
of that environment, especially given its to-
pographic relief. There is, moreover, nothing
in the paleoclimatic record to suggest that
resources ought to have been substantially
more abundant after 0 B.C./A.D. than they had
been prior to that. And there is certainly
nothing in that record to suggest resources
grew continually more abundant during the
Christian era, thus accounting for the succes-
sion of elaborations in settlement and sub-
sistence patterns noted earlier, just as we have
noted that record does not suggest continual
deterioration during that span. In short, the
argument that environment explains the ad-
aptation we see in Owens Valley ethnograph-
ically leaves much to be desired. The envi-
ronment was a necessary but certainly not
sufficient condition for the development of
this adaptation. It may have made sedentism
possible when the necessary conditions arose,
but it is those conditions not the environment
that explain sedentism (slightly different vari-
ations on this theme appear in Bettinger,
1978a, 1982b, 1983).

If the traditional explanation by abun-
dance is set aside, what remaining alterna-
tives are there? At risk of repeating the point
too often, population growth coupled with
environmental and social circumscription
continue to be the most viable means for ex-
plaining the peculiarities of aboriginal life in
Owens Valley. As noted at various points
above and elsewhere (e.g., Bettinger and King,
1971; Bettinger, 1 982b), sedentism, territo-
riality, intervillage trade, fixed-value bead
currency, chieftainship, and other notable
features of the Owens Valley Paiute system
make sense not as responses to abundance
but rather as responses to shortage and the
need to accommodate a population with a
diminishing quantity of resources. It is con-
ceivable, ofcourse, that such shortages might
arise wholly as a consequence of climatic
change, but as we have said there is no record
of directional changes of climate that might
account for the succession of settlement and
subsistence changes observed in Owens Val-
ley. Population growth seems the only viable
alternative.
As we have portrayed it here, then, seden-

tism in Owens Valley is not a reflection of
local affluence. On the contrary, it signals that

groups had become confined to areas small
enough to be efficiently worked from a central
village and a few outlying satellite camps. In
ethnographic times, to travel farther than that
meant encroaching on the territory held by
others. Witness the account of A. W. Von
Schmidt, who visited the Owens Valley Paiute
in 1856 and observed that despite the re-
sources available there (among others, ante-
lope, jackrabbits, seeds, pine nuts, and fish)
that, "The families being divided offand each
having his own hunting ground causes some
to go without food for days" (Chalfant, 1933:
122). To be sure, some areas were unowned
but these lay far from the permanent village
and trips there always risked the possibility
that other groups had already taken the bulk
of what was available.

There is no direct evidence regarding pop-
ulation size or distribution through time in
Owens Valley, or anywhere else in the Great
Basin for that matter. We would presume,
nevertheless, that by 0 B.C./A.D. the popula-
tion in Owens Valley and central eastern Cal-
ifornia was dense enough that sedentism and
territoriality were economically viable alter-
natives to seasonal transhumance-in effect,
concessions to diminishing resources and
growing populations. It is possible that this
was a simple result of local and regional pop-
ulation increase, perhaps triggered by a short
period of environmental decline (Bettinger,
1976). This possibility is made more prob-
able given that Owens Valley is richer in re-
sources than adjoining areas, as a conse-
quence of which we would expect regional
populations to gather there during periods
when climate caused resources to be in short
supply. Under these circumstances a situa-
tion can be envisioned in which sedentism
and territoriality might have spread rapidly
once a single group laid claim to a specific
tract of land, thereby obstructing free move-
ment of others over the landscape, and re-
quiring them, in turn, to claim territories of
their own. That is, settlement and subsistence
patterns in Owens Valley may have changed
little despite population growth prior to 0
B.C./A.D., when they quickly crystallized into
fundamentally different form as population
passed some critical threshold.
Our point is this: one cannot understand

settlement and subsistence patterns in Owens
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Valley with reference to its resources alone.
The very term "resources," after all, implies
the presence of some complimentary popu-
lation ofconsumers. It is this consuming pop-
ulation, especially the changing size of that
population, that accounts for the distinctive
ethnographic adaptation ofthe Owens Valley
Paiute. This, it turns out, is a fatal flaw ofthe
Desert Culture hypothesis ofJennings (1957),
which contends that given stability of envi-
ronment and technology, the structure of ab-
original adaptations in the Great Basin re-
mained essentially static between 10,000 years
ago and the present. If we are correct in our
assumptions about the relationship between
population density and adaptation, such sta-
bility in adaptation would necessarily imply
basically unchanged levels ofpopulation over
this time, which seems unlikely.

In most general terms, the situation in Ow-
ens Valley is perhaps best conveyed in the
"marginal value theorem" ofCharnov (1976)
which holds that as resource availability
within a habitat declines, the length of time
spent foraging in a specific place should in-
crease. It is, thus, resource scarcity and not
resource abundance that explains sedentism
and territoriality. This simple observation has
larger implications for theories of hunter-
gatherer mobility and the origins of settled
village life (cf. Bettinger and Baumhoff, 1982).
It suggests in particular that many aspects of
settlement and subsistence that seem to vary
as the result of environment (cf. Binford,
1980) also vary as a consequence of popu-
lation density. Note, for example, the simi-
larities between the forager/collector contin-
uum of Binford (1980) which has been
explained primarily in environmental terms,
with the traveller/processor continuum of
Bettinger and Baumhoff (1982) which has
been explained primarily in demographic
terms (see also Binford, 1980: 17). Since both
population and environment may be in-
volved, it is reasonable to ask those who have
attempted to demonstrate cross-cultural cor-
relations between environment and settle-
ment patterns to show that they have not
instead demonstrated correlations between
those patterns and population density (see
Orans, 1975, for a discussion of cross-cul-
tural tests of functional propositions).
THE NUMIc SPREAD: In 1958 Sydney Lamb

reasoned that the distribution of Numic-
speaking peoples in the Great Basin strongly
implied a recent homeland in southeastern
California, from whence these peoples had
spread rapidly northward and eastward into
the Great Basin. Kroeber (1925) had earlier
argued the reverse: that these Shoshonean
speakers had developed in the Great Basin
and spread into California. Kroeber (1959),
however, quickly endorsed Lamb's hypoth-
esis, which was clearly superior to his own.

Linguists since Lamb (e.g., Miller, 1966;
Goss, 1968; Fowler, 1972) have provided ad-
ditional data in support ofhis hypothesis, the
only dissenting view being that ofGoss (1977),
whose suggestions are "less than helpful"
(Bettinger and Baumhoff, 1982). Unfortu-
nately, neither Lamb nor any other of these
linguists had any convincing suggestions re-
garding the motivation or circumstances of
this spread. The reality of the so-called "Nu-
mic spread" is accepted at least tacitly by
many archaeologists (D. Madsen, 1975; for
a dissenting view see Lyneis, 1982), but they,
too, have been largely unable to offer any
plausible account to explain how Numic-
speaking peoples might have been able to en-
ter and so quickly spread through the Great
Basin, which had clearly sustained aboriginal
populations since the end of the Pleistocene.

In recognition of this problem, Bettinger
and Baumhoff(1982, 1983) recently put forth
a model in which it is held that Numic peo-
ples were successful in territorial expansion
because they foraged more intensively for a
broader range of resources within smaller
areas than did the (Prenumic) hunting and
gathering groups they ultimately replaced.
Bettinger and Baumhoffcharacterize the Nu-
mic economic pattern as being in broad terms
more reliant on small seeds and less reliant
on mobility (an example of what they term
"processor strategies") than the Prenumic
pattern, which is seen to have been more re-
liant on large game and wide-ranging group
movements (an example of "traveller strat-
egies"). Since Bettinger and Baumhoff posit
Owens Valley as the likely source of inno-
vative adaptive strategies leading to the Nu-
mic spread, the data that have been presented
here are germane to their hypothesis.
Our interpretation ofthese data agrees with

the Bettinger and Baumhoffmodel on several
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key points. In particular, many features of
settlement and subsistence that distinguish
Numic adaptive patterns in the Bettinger and
Baumhoffmodel are precisely the ones shown
here to distinguish the trend toward inten-
sification in central Owens Valley between
A.D. 600 and 1300. These features include
more centralized and less spatially mobile
patterns of settlement confined within di-
minishing tracts ofland and more exhaustive
and catholic patterns of subsistence. Follow-
ing linguistic estimates, Bettinger and Baum-
hoff place the initial spread ofNumic-speak-
ing peoples at about A.D. 1000, squarely within
the interval of intensifying resource use in
Owens Valley. In this sense, it is not difficult
to see how this intensification might be his-
torically related to the Numic spread, pro-
vided we accept the Bettinger and Baumhoff
interpretation of that phenomenon.

In another sense, however, the possibility
of such a historical connection seems contra-
dicted by myriad specific differences between
the native lifeway in Owens Valley and life-
ways elsewhere in the Great Basin-partic-
ularly those in settlement pattern and social
organization -that have traditionally been the
source of so much comment. From this per-
spective, it is difficult to understand how the
former might have given rise to the latter,
which seems so different. This emphasis on
contrasts, however, would seem to overlook
basic similarities in settlement, subsistence,
and organization. For instance, ifwe discount
irrigation in Owens Valley (which must have
been a recent development and for which, in
any case, there are parallels elsewhere in the
Great Basin), in technology and exploitative
practices, both general and particular, the
similarities are striking. Allowing for minor
differences of local environment, the same
resources were obtained in the same way
throughout the Great Basin, Owens Valley
not excepted. This implies that intensity of
resource procurement was essentially uni-
form across the region, in the absence ofwhich
one would expect differences in both tech-
nology and resource selectivity (i.e., breadth
of diet).
Given the above, a situation is easily en-

visioned in which, once population densities
and, in turn, exploitative intensity, reached
critical thresholds in Owens Valley, emigra-

tion into areas traditionally ignored or used
only sparingly would have become increas-
ingly attractive during periods of resource
shortage. Where these were occupied, this ex-
pansion would have been made possible by
competitive advantages inherent to the in-
tensive exploitative practices that had de-
veloped in Owens Valley but not elsewhere
(see Bettinger and Baumhoff, 1982). Repe-
tition of this cycle from area to area-always
away from areas of intensive resource use
toward areas of more casual resource use-
would produce a fanlike distribution of Nu-
mic-speaking populations operating at sim-
ilar levels of exploitative intensity across the
Great Basin comparable to that observed his-
torically (see Bettinger and Baumhoff, 1982).
Given their similarities in subsistence and

technology, the differences in settlement pat-
tern and social organization between Owens
Valley and the rest of the Great Basin seem
all the more obvious. Yet even here there are
some fundamental commonalities. Indeed,
without stretching the data too far it is pos-
sible to interpret certain ofthese as preadap-
tive features that developed with settlement
centralization and exploitative intensifica-
tion in Owens Valley and proved advanta-
geous in the subsequent Numic spread. In
particular, apart from their aforementioned
competitive advantages, exploitative pat-
terns akin to those practiced in Owens Valley
would have allowed emigrating Numic groups
to operate successfully for at least short pe-
riods in very small tracts of land. Lacking
this capability, it is conceivable that such a
spread might have been slowed or halted al-
together where resource patches were small
and widely separated as a consequence ofge-
ography or the distribution of hostile popu-
lations.

In a like sense, the family band organiza-
tion that figured so prominently in the eth-
nographic Great Basin adaptation (Steward,
1938a) is foreshadowed by the trend toward
settlement centralization we have noted in
Owens Valley. Key to both is that males and
females, though engaged in different kinds of
activities, nearly always maintain daily res-
idence at the same settlement. In the family
band system, the husband forfeited advan-
tages in hunting to camp with his wife (cf.
Steward, 1938a: 254). This in part reflects a
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general scarcity of game and their conse-

quently minor place in the diet, the regular
isolation of the nuclear family during its an-

nual round, and, perhaps at least in part, ret-
icence to leave a woman alone and unde-
fended for any length oftime in a region where
abduction by force was an accepted form of
acquiring a wife (e.g., Steward, 1938a: 109,
140-141, 144, 151, 160, 195, 214). The po-

tential defensive advantages with respect to
the last may have been critical whenever Nu-
mic-speaking family bands encroached on

lands traditionally held by others during their
spread across the Great Basin. In all these
respects the coresidence of husband and
wife -the family band, in effect -may be said
to have conferred adaptive advantages given
other elements ofsubsistence, population, and
technology that characterized the late pre-

historic pattern throughout most ofthe Great
Basin.
As we have noted in the Owens Valley sys-

tem, men and women also routinely main-
tained residence at the same settlement. This
was not for defense but for convenience
evolved ultimately from a more centralized
and partitioned use of space: both husband
and wife operated within a territory that for
the most part could be easily reached from a

single settlement. The essence of this resi-
dential pattern is captured in the distribution-
of late prehistoric projectile points (Cotton-
wood and Desert Side-notched). These are

almost never found archaeologically save in
association with a structure or grinding im-
plement of some kind. Earlier projectile
points, on the other hand, especially those of
Elko series, habitually occur without accom-

panying structures or grinding implements,
often in isolated scatters best interpreted as

temporary hunting camps. Too, where we
have been able to locate and date them,
grinding assemblages contemporaneous with
these Elko points seem at least occasionally
not to be accompanied with much in the way
of hunting implements, projectile points in
particular; these presumably represent tem-
porary plant procurement camps (e.g., Bet-
tinger et al., 1984b).

All of this suggests a pattern of settlement
and subsistence very different during Elko
times (i.e., the Cowhorn phase) than Cotton-
wood/Desert Side-notched times (i.e., the
Klondike phase): specialized task groups for
hunting and for gathering are much more
common to the former than the latter, in
which hunting and gathering were conducted
from the same settlement. As explained
above, the shift from the former to the latter
is a basic feature of adaptive intensification
in Owens Valley. It is in these terms that
evidence of an identical shift at about A.D.
1000 elsewhere in the Great Basin (e.g., Bet-
tinger and Baumhoff, 1982; Thomas, 1982)
strongly supports the idea of the family band
as a late prehistoric innovation attributable
to the spread ofNumic speakers from central
eastern California.

Neither sedentism nor territoriality spread
beyond Owens Valley with Numic-speaking
peoples. It is altogether conceivable, how-
ever, that more basic behaviors (e.g., inten-
sive exploitative practices and centralized
residential patterns) that arose hand-in-hand
with territoriality and sedentism in the course
of adaptive intensification were elementary
to the settlement and subsistence patterns of
Numic peoples and in large part account for
their successful expansion. It is these basic
features that are shared between Owens Val-
ley and the rest of the Great Basin ethno-
graphically.

It is from these perspectives, then, that it
is reasonable to argue that in the patterns of
changing settlement and subsistence in Ow-
ens Valley we see the roots of the Numic
expansion and the very origins of the eth-
nographic pattern Steward (1938a) was to so
eloquently describe and explain. This is per-
haps fitting, for the roots of Steward's own
interest in aboriginal life in the Great Basin
grew out of his early schooling in the Owens
Valley area and it was in Owens Valley that
he began his career as a Great Basin ethnog-
rapher.
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