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PREFACE

This paper is a condensed and slightly revised version of my 1976
doctoral thesis, Toward a Prehistory of the San Francisco Bay Area: The
Archaeology of Sites Ala-328, Ala-13, and Ala-12. The complete thesis, on
file at Harvard University, is available in microfilm or xerox copy from
University Microfilms, Ann Arbor, Michigan (dissertation number 77-8673).
This version has been prepared for publication with the hope of reaching a wide
audience of professional and avocational California archaeologists with the plea
for an altered perspective on Bay area prehistory which is one of the messages
of the thesis, and to provide for comparative purposes a descriptive body of
Mmaterial viewed from this perspective.

In this condensed version, Appendices 1-4 of the thesis, which list
attributes of individual burials and recorded features, have been eliminated.
Revisions include some updating of bibliographic citations, a change in the
form of citations, and a few minor tex.ual alterations. Neither the introductory
review and evaluation of previous work nor the conclusions have been changed.

In returning to this work after 4 years, I was struck by its deficiencies
in 2 areas which now routinely receive attention in Bay area archaeological
investigations, the study of historical documents and attention to the present.
day knowledge of descendants of Native Californians. I make no effort to
correct these deficiencies here, but in the discussion of ethnographic and
historical information in Chapter 2 I have added references to examples of the
fine and productive ethnohistorical research which has been accomplished in
recent studies. It is more difficult to cite examples of the contributions of
Native Californians to ongoing anthropological work in the Bay area, although
a beginning is being made through the common practice of consultation with
members of the local Native Californian community when archaeological inves
tigations are undertaken (see, e.g., Winter 1978). It is time to discard the
assumption that Bay area archaeology is the study of extinct peoples. Mission
Yecords clearly document the survival of individuals who surely left descendants
(Milliken 1979: 4.41). A few of these people are active consultants or partici-
Pants in current anthropological studies, but it is imperative that other potential
contributors be sought out. Fulfillment of this mandate of ethics and simple
Ccourtesy can only benefit the work undertaken.
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Chapter 1. INTRODUCTION.

Historical review.

A brief review is offered here of previous archaeological work in the
San Francisco Bay area, in order to illustrate the assumptions embodied in the
isolation of that geographic region as a unit for archaeological study and to
Place this paper in the context of previous methodological and theoretical
Ccontributions toward a prehistory of the area. For more detail regarding
method and theory, and for more attention to the wider archaeological unit of
central California as a whole, see Fredrickson (1973, 1974) and Gerow with
Force (1968) for recent historical reviews. Uhle (1907: 6-7) lists early
references in the literature to central California shellmounds. Moratto (1974)
Provides a recent bibliography for the San Francisco Bay area which includes
anthropological and historical sources relevant and contributory to knowledge
of the prehistory of the area.

The San Francisco Bay area was first treated as an archaeological
unit by N. C. Nelson, in the course of his survey of ""evidences of prehistoric
man'' along the bayshore (1909: 310). The sites he recorded included both
earth mounds and shell heaps, to use his terminology, but he separated the 2
Site types and was willing to postulate some kind of cultural unity only for the
latter. Regarding these, he observed that, "/ e /nough is known to warrant
the statement that a general similarity in culture obtains for the entire region;
but the differences, if any, remain to be brought clearly' (1909: 327).

Nelson included in his Bay region the coastal strip between the
northern and southern latitude boundaries of San Francisco Bay. The substan-
tial dependence upon shellfish as a food, evidenced in the significant shell
content of the seashore mounds, was the basis for assuming some relationship
between the occupants of these sites and those on the bayshore. This illustrated
well the element of environmental or, better, subsistence determinism
inherent in the grouping together of shellmounds of the region.

Some of that determinism remains, if involuntarily, in the present scheme..
Although it is assumed that there were inhabitants of the immediate area
interior to the bayshore extending to the foothills, there has been insufficient
Work done to define the relationships between local inland sites and nearby
Sshellmound sites adjacent to the bayshore. Whether these represent seasonal
Or occasional occupations for the exploitation of different resources, or
Whether they represent alternate subsistence adaptations of populations distinct
from those occupying shellmound sites is not clear as yet.



Nelson was working with limited information. Only 3 mounds in his
sample had been carefully excavated (1909: 31). 1 Otherwise his data came
from observations of the sites located in his survey, from information collected
by his professor, John C. Merriam, and from collections and hearsay among
residents of the bay region. The brevity of his conclusions, which extended
little beyond the statement of general cultural similarity quoted above, may be
attributed to the paucity of data. As will be noted below, Nelson did acknowledge
the evidence of some cultural change over time within the region, which had
been suggested previously by Uhle (1907); he also suggested the possible
functional nature of some differences observed in the material culture of
different sites, and granted that some differences might reflect occupation of
different sites by groups with different cultural affiliations. However, he offered
no site-by-site comparisons of differences with which to document his observations.

Nelson's map served to define the San Francisco region for some time.
For example, Kroeber's (1925: 919-939) discussion of California prehistory
employed the geographic category without explicitly delimiting the boundaries of
the San Francisco Bay region, implying that it was a commonly known unit.
Bay sites mentioned in text and tables were all bayshore locations; no inland sites
were mentioned (probably because none had been well sampled), and a single
coastal site was listed separately from bay sites. As will be mentioned below,
Kroeber argued for general homogeneity, over both space and time, within the
San Francisco Bay region.

Gifford (1940: 157, 159, 160) tentatively divided Nelson's Bay region
into 2 areas. He separated the Sonoma-Napa-Solano County areas bounding
northern San Francisco Bay, which are part of his Napa region, from the rest
of the '/ s /hores and nearer hinterland of San Francisco, San Pablo, and
Suisun Bays" (p. 157), which made up his Bay region. Gifford's Bay region,
like Nelson's, included some coastal and inland sites as well as bayshore sites.
The tentative separation between Napa and Bay was based upon evident prevalence
of cremation in the Napa region as opposed to inhumation in the Bay region.
After Gifford's tabulations of California bone and shell artifact types (1940,
1947) failed to show the presence of types peculiar to the Napa region, he
suggested (1947: 51) that it should be merged either with his Bay region or
Delta region, both adjacent to the Napa region, and both sharing a high number
of artifact types with the latter.

I The 3 referred to were Emeryville (Ala-309), excavated by Uhle, Ellis
Landing (CCo-295), excavated by Nelson, and West Berkeley (Ala-307), excavated
by Furlong and Peterson. The Emeryville and Ellis Landing studies were
published (Uhle 1907; Nelson 1910); Furlong's and Peterson's reports remain

in manuscript form on file at the Archaeological Research Facility, UC-Berkeley,
but their work is incorporated in a report based on later excavations (Wallace

and Lathrap 1975).



Following Nelson, Beardsley (1948, 1954) was the next to attempt to
describe the archaeology of the San Francisco Bay region as a whole. His
main effort was to show a sequence of cultural change in sites along the coast
of Marin County, northwest of San Francisco Bay. He treated the Marin coast
as a separate unit from the San Francisco Bay area. Aside from this deletion,
Beardsley's San Francisco Bay area was the same as Nelson's, with the focus
on bayshore sites, but with the inclusion of 2 inland sites with shell-rich
middens suggesting a bay focus; a single ocean coastal site west of the bay
was also included (1954: 87).

At a higher level of integration, Beardsley placed the Marin coastal
sites and the San Francisco Bay area sites into a Littoral Zone. This category
was not based on cultural similarities between Marin coast and San Francisco
Bay sites, but rather on 'cultural differences that consistently separate the
salt water manifestations of culture in all periods from contemporary
manifestations in the Great Valley of the interior. Dissimilar environments
working on basically uniform traditions are the factors responsible for much,
but not all, of this divergence' (1954: 7). Beardsley's view of culture formation
and persistence contains a strong element of subsistence determinism. His
view that basically uniform traditions characterized the Marin coast, San
Francisco Bay and the Great Valley will be mentioned again below.

After Beardsley, aside from summaries (Meighan 1959, Heizer 1964)
the next detailed treatment of the archaeology of the San Francisco Bay area
as a unit was offered by Gerow, as part of a reexamination of the archaeology
of central California (Gerow with Force 1968). As in previous studies mentioned
above, the area was treated as a unit with no formal delimitation of boundaries
made, and no explicit discussion of the kind of unity (geographical, cultural,
or other) implied in treating the area as a unit for study. However, it is clear
that Gerow's Bay region is essentially the same as Nelson's. Gerow's map of
selected sites does not include any coastal sites, but the inland site CCo-259
is shown (Gerow with Force 1968: 139).

It is evident that 2 presumptions formed the basis for the early
designation of the San Francisco Bay area as an archaeological unit, and they
remain implicit in continued use of the unit. One is the notion that some
continuity in culture can be expected among human groups which live adjacent
to one another. The second is the notion that some continuity in culture can be
expected among human groups which share a common subsistence pattern in the
gsame or closely similar environmental situations. The nature of this continuity
in culture is never specified, but these notions imply a definition of culture
which includes elements of both a '""normative' approach, which emphasizes
shared ideas and consequent shared behaviors, and an ''adaptive systemic"
approach, which emphasizes common participation in a system by individuals
who do not necessarily share ideas or behaviors (see Binford 1965). Both



approaches have merit, but it will be important in future work to clarify what
is implied when cultural continuity or similarity of one sort or another is
suggested.

As they have been used so far, these notions allow a boundary to be
drawn between the interior valley and the bayshore, but leave unresolved the
degree and nature of cultural similarity to be postulated for adjacent groups
which inhabited a similar environment but possibly practiced different sub-
sistence strategies. Nelson, for example, felt safe generalizing about the
inhabitants of shellmounds in the Bay region, but was uncertain that an
equivalent degree of cultural similarity could be postulated for inhabitants of
Bay region sites where shell was not prominent in the midden. Later analysts
did not make this distinction explicitly, but the data for their syntheses came
from shellmound sites, since it is predominantly these which have been
excavated up to the present.

This paper treats the San Francisco Bay area as an archaeological
unit (see Map 1-1). Ocean coast sites are excluded. 2 The analysis focuses
on bay-oriented sites, both bayshore locations and inland sites with shell-rich
middens, for the time-honored reason that most available data come from these.
This focus is recognized as a weakness, and the imperative need to sample
inland sites and '"earth mounds' is stressed. Without an understanding of the
degree of sedentism represented in the large shellmounds, without a notion of
what the inland sites represent in relation to the bayshore sites, we cannot
adequately assess the extent and nature of cultural continuity within the area,
nor can we understand the social mechanisms by which cultural information
was transmitted. On the other hand, the data so far gathered have been sufficien
to generate several models of the prehistory of the area, and from these can be
extracted underlying hypotheses which may be tested. New schemes are not

1 University Village (SMa-77) is the only major published site in the Bay area
in which the midden contained less than about 15% of constituents other than

soil (Gerow with Force 1968: 27-29). Since the site is also one of the earliest
occupied Bay sites so far excavated, it would be of interest to have a larger
sample of ""earth mounds' with which to compare it. As it is now, the suggestion
that a period of less intensive exploitation of local food resources, represented
by SMa-77, was followed by a period of more intensive exploitation, as indicated
by the higher shell and bone content in sites occupied later around the bay
(Gerow with Force 1968: 124), is weakened because we are unsure whether the
contrast between the early earth midden and the later shell middens represents

temporal change or is a function of a limited sample skewed toward the more
visible shellmounds.

2 Beardsley's work (1948, 1954) justifies provisional separation of the archaeo-
logical unit manifested in Marin coast sites from that manifested in San
Francisco Bay-oriented sites in Marin County; ocean coast sites along the San
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the immediate requirement. The primary focus of continuing work toward a
prehistory of the Bay area should be to test and modify the formulations
already offered. '

Early formulations were divided over the issue of the existence of
notable cultural change over time or space within the area. In later formulations,
change s acknowledged but there is disagreement over the nature of the
change, particularly with reference to the question of how it was affected by
cultural influences from outside the area.

In the first published systematic report of a San Francisco Bay shell-
mound (Uhle 1907), certain cultural changes were documented at Emeryville.
Max Uhle, using stratigraphy for chronological control, reported change over
time in burial customs, in the occurrence or frequency of occurrence of certain
artifact forms, and in the relative proportions of oyster and clam shells in the
midden. On the level of broad developmental stages, however, Uhle considered
that all occupants of the site had led ''a primitive as well as a simple life' with
"implements...of the rudest kind, "' in "low types of dwelling places'" with a
gathering subsistence technique (1907: 31),

Nelson subsequently (1909) postulated a general similarity in culture
among Bay area shellmounds. He acknowledged the likelihood that some
differences might exist within and among sites, due either to change over time,
or to cultural differences among occupants of different sites, or to differential
suitability of particular sites for certain subsistence activities. However, the
only specific difference cited in his survey report was differing frequencies of
occurrence of stone ''sinkers'' at particular sites. Uhle (1907: 42) had already
contrasted Emeryville and West Berkeley with regard to differing proportions
of stone and bone tools at the 2 sites, which he linked to a presumad emphasis
on fishing at the latter site.

Nelson's detailed report (1910) on excavations at Ellis Landing argued
for essential cultural unity of all inhabitants of that site. Allusions to certain
late additions to the artifact assemblage and to general progress towards
perfection of manufacture (Nelson 1910: 402) implied the recognition of cultural
change like that demonstrated by Uhle for Emeryville, but Nelson gave no listing
of distributional differences or changes in form among artifacts, and the basis
for his allusions cannot be found in the published data. The one change specified,
from preponderance of mussel shell in lower levels to that of clam in upper
levels, was interpreted as an involuntary response to environmental changes in
the condition of the bay bottom.

Francisco peninsula are excluded because of the paucity of reported information.
The relationships between the sea-coast sites and bay-oriented sites merit
study, but they are not considered in this paper.



Nelson's work reinforced the notion that cultural change at the
developmental level of stages was absent at Ellis Landing. Unfortunately, it
also diverted attention from the existence of change over time at the smaller
scale which Uhle had demonstrated for Emeryville. Nelson failed to apply
Uhle's analytical techniques, and subsequent studies shared this defect.

For example, Loud (1924) interpreted differences between the 2 Stege
Mmounds (CCo-298, CCo0-300) in amount of living debris and in numbers of
artifacts classed as ''netsinkers' to reflect different subsistence modes of the
Occupants of the 2 sites, presumably reflecting cultural traditions of different
times, but he confessed to see no way to control the temporal element. In this
Tegard, Loud suggested that study of smaller sites would be useful, a suggestion
later repeated by Kroeber (1936: 113) and still currently made (T. King 1974:
38-39), though it has not been followed in any systematic way.

Kroeber based an early summation of California prehistory (1925:
919-939) primarily on archaeological data from the San Francisco Bay area.
The similarity in artifact types recovered from different sites and different
depths impressed Kroeber, and he generalized from the Bay area for the state
as a whole, postulating that ''relatively little transformation and but slight
Succession of civilizations occurred in prehistoric California'' (1925: 931). He
acknowledged that some variation in frequency of occurrence of artifact types
had been noted within and among San Francisco Bay area mounds, but dismissed
the possibility that this might represent local cultural variation over space or
time, attributing the variation to the vagaries of sampling large sites of
il‘regular structure.

Schenck (1926), reporting on later excavations at Emeryville on the
Occasion of the leveling of that site, re-echoed previous conclusions of others
Tegarding the absence of evidence indicating cultural development of an evolu-
tionary nature in the archaeological remains of successive occupations of sites
in the Bay area. Although his excavations and documentation of salvage work
encompassed a much greater volume of midden than Uhle's had, Schenck had
little to contribute with regard to smaller scale cultural changes at Emeryville.
He was unable to perceive Uhle's strata, and did not summarize changes in
OCcurrence or frequency of occurrence of particular artifact forms by depth
Units. Fortunately, his published report did include information regarding
Provenience by depth for many artifacts (unlike Nelson's Ellis Landing report)
Which permitted the demonstration of change over relative time by other
analysts subsequently (e.g., Kroeber 1936; Beardsley 1948, 1954; Gerow with
Force 1968).

By 1936 Kroeber had been influenced by the successful construction
elsewhere of local and regional sequences of cultural change outside the context
of a scheme of developmental stages, and he predicted that such sequences could



be constructed in California, although he anticipated difficulty due to the
absence of an item like pottery which provides a vehicle for fairly rapid change
within a local tradition (and for archaeological detection of such change).

From southern and central California data, Kroeber isolated an apparent trend
in the decreasing frequency of occurrence of charmstones over time. He
proposed the use of such a trend to correlate regional and local sequences
throughout California wherever charmstones occurred archaeologically.

Kroeber's optimism that local sequences of culture change were to
be found in California was based on work in southern and central California
which was published during the late 20's and early 30's (Rogers 1929, Olson
1930, Lillard and Purves 1936). In 1939 there appeared the most detailed
and best documented local sequence to be offered in California up to that time,
the scheme of Lillard, Heizer and Fenenga (1939, hereafter LH&F 1939;
Heizer and Fenenga 1939) which traced cultural change in the interior valley of
central California. In addition to documentation of change per se, the methods
used were an important feature of the study. They represent refinements and
additions to the methods used by Uhle to show change at Emeryville by
attending to variations in modes of disposal of the dead and to changing frequencies
of occurrence of particular artifact types in midden.

Lillard, Heizer and Fenenga used variation in modes of disposal of the
dead and also attended to changing frequencies of occurrence of different
artifact types.. They differed from Uhle by focusing upon gravelots as units of
analysis. Depth provenience of graves and the patterned co-occurrence of
certain artifact types as grave goods in certain relative frequencies were used
to isolate groups of burials presumed to share cultural identity. These data
were the basis for the formulation of 3 periods which could be defined according
to a combination of traits including attributes of mortuary behavior such as
position and mode of disposal and the number and identity of artifacts placed
with the dead. Use of gravelots alleviated the difficulty of extracting regularities
in changing use of artifacts from deposition units of irregular construction.

Although the scheme of 3 periods, or horizons, was defined on the
basis of archaeological data from the interior valley of central California, it
was of wider interest. Heizer and Fenenga (1939) in presenting it to a national
audience, emphasized 2 aspects of the scheme. First, it was another demon-
stration, in addition to the work of Rogers and Olson in southern California,
that cultural change characterized California prehistory. With these cases in
hand, it was time to discard the entrenched notion of a homogeneous unchanging
California prehistoric culture. Second, the Valley 3 period scheme appeared to
be paralleled by cultural change patterns in the Bay area and in southern
California; hence they felt that the succession of horizons which they had
demonstrated for the Valley was an example of a general California phenomenon.



Heizer and Fenenga specifically indicated the applicability of the
Valley sequence to the Bay area (1939: 396-397). Beardsley's work in the next
decade was an attempt to present evidence for cultural succession along the
San Francisco Bayshore and the Marin coast which would show those local
Sequences to be comparable and generally equivalent in content and order to the
Valley horizons.

This kind of extension of one regional sequence to other areas occurs
Commonly in early efforts to establish chronological control over archaeological
Mmaterial in areas where the events of prehistory are yet to be discerned
(Willey and Phillips 1958: 27; Rowe 1962: 42). The dangers of such an extension
lie in untested assumptions that events and processes were the same outside
the studied region as they were within it (an assumption clearly made by
Kroeber and by Heizer and Fenenga as shown above). In the hope of getting
Something for nothing, as Rowe put it (1962: 43), a developmental scheme based
On a local sequence may be extended beyond appropriate limits, at the risk of
Serious distortion.

A particular difficulty with extending the Valley shceme to the Bay area
lies in the method of gravelot analysis by which the Valley periods were isolated
and defined. Along the bay, graves accompanied by goods were the exception
rather than the rule, and the quantity and variety of items recovered as grave
goods was generally much smaller than that commonly found in gravelots in
the Valley. Thus Beardsley was forced to use a very restricted data sample
in order to match Bay area sites against Valley horizon criteria. For example,
119 of 705 burials from Emeryville were accompanied by artifacts; Beardsley
Used only 48 because of lack of depth data or ''complacency of artifacts in terms
of facies affiliation' (Beardsley 1954: 88), He considered that he had successfully
Mmatched the sequence of cultural change in the Bay area with that in the Valley
in spite of such an obvious contrast between the 2 areas as that of frequency
of placement of goods in graves.

While his matching might have been justified if simple correlation of
Phases were the aim, it should be recalled that Beardsley assumed a common
tradition binding the 2 areas, and attributed differences in material culture to
differences in environment. Another explanation offered for the absence or
Paucity of certain Valley traits in the Bay area was a characterization of Bay
area cultures as marginal (Heizer 1949 39),

An alternative to this approach which extends the Valley sequence to
the Bay area and attributes differences to the environmental setting or to
Mmarginality of Bay area culture is an approach which considers the Bay area
as a home for cultural traditions and developments which were different from,
rather than marginal to, Valley traditions and developments. Such a model
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does not deny contact between the 2 areas nor negate the utility of some Valley
diagnostics for cross-dating Bay and Valley phases. However, it makes no
assumption of a common cultural tradition uniting the 2 areas, and focuses
instead upon defining a sequence and tradition or traditions for the Bay area in
terms of attributes which prove to be significant within the formal, temporal,
and spatial parameters of archaeological manifestations within the Bay area
itself. Such a task is difficult in that it requires doing for the Bay area what
Lillard, Heizer and Fenenga did for the Valley -- discovering attributes
which permit temporal and formal ordering of archaeological data from a
number of sites within the region. The greater ease of focusing upon attributes
and trends already isolated by someone else perhaps explains the widespread
adoption of the Valley horizon scheme after it was proposed.

The alternative perspective was mentioned by Gerow as early as 1954
(see Gerow with Force 1968: 8-9), but reports on Bay area sites continued to
consist of application of the taxonomy developed for the Valley to Bay area
material (e.d., Davis and Treganza 1959, hereafter D&T 1959; Davis 1960),
with the underlying assumption of common tradition unquestioned.

The reappraisal of central California archaeology included in the
University Village report (Gerow with Force 1968) applied the new perspective
to archaeological materials from University Village and other published Bay
area sites in order to suggest characteristics of Bay area occupations at
different time periods, and to isolate trends of change. Gerow used gravelot
data where possible to make his formulation comparable to that derived for
the Valley. He admitted that Beardsley had shown trait correspondences
between Bay and Valley sites, but contended that a characterization of the
archaeology of Bay sites was lacking in Beardsley's work.

On the basis of data from University Village and lower levels of West
Berkeley, Gerow summarized the traits of local culture during an "Early Bay"
period, cross-datable to some manifestations of the Valley ""Early Horizon"
by bead and ornament types, but contrasting with the Valley cultures of that
time period in features such as subsistence strategy and mortuary behavior.

Study of the characteristics of Bay and Valley components attributable
to the successive time periods of the Middle and Late Horizons in the Valley
allowed Gerow to delineate trends of change in the 2 areas. An increase in
trait correspondences between the 2 areas over time suggested to Gerow a
model of convergence rather than the lineal model of parallel change which
underlies extension of the Valley scheme to the Bay area.

A recent report (Wallace and Lathrap 1975) in which it is contended
that West Berkeley can be 'fit into' the Valley scheme and that the early

component of that Bay site has generic affinities with Early Horizon manifestations
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in the Valley suggests that a model of parallel successive changes in Bay and
Valley is still considered appropriate by some students of Bay area archaeology
in spite of Gerow's presentation of an alternate model of convergence.

Examination of archaeological material from other Bay area sites in
the light of both models is warranted as part of an effort to evaluate both
schemes and to extract aspects of each which may be useful in continuing
delineation and refinement of a Bay area prehistory.

- Focus of this paper.

This paper provides description and analysis of material excavated
from 3 shell midden sites near the southeast shore of San Francisco Bay in
Alameda County, sites Ala-328, -13, and -12. These sites, together with a
fourth, Ala-329, are all within a distance of a mile from one another. Radio-
carbon determinations and artifactual similarities indicate that there was
considerable overlap in the occupation of the 4 sites, with the initial occupation
of Ala-328 occurring earliest and the final occupation at Ala-329 probably the
latest. Analysis of the Ala-329 material is proceeding at Stanford University
under the direction of Gerow.

The information to be derived from the archaeology of these 4 sites is
particularly suited to the purpose of evaluation of the parallel and convergent
models of change discussed above. Occupation of the group of sites spans a

.period which apparently began shortly after the abandonment of University
Village and West Berkeley and ceased slightly prior to the historic period which
began with Spanish contact. In his effort to characterize a Bay tradition and to
illustrate the differences between Bay and Valley postulated in the convergence
model, Gerow provided most detail for the earliest known phase, which pertains
to his "Early Bay'" period and to Wallace's "West Berkeley facies' of the

- interior Early Horizon (Wallace and Lathrap 1975: 57). Gerow's information
derived from analysis of the University Village material which was under his
supervision, and from the Wallace and Lathrap manuscript pertaining to West
Berkeley which was published in 1975 after slight revision. Gerow's delineation
of later periods, depending as it did primarily upon published materials, was
less specific, focusing more on trends of change than on characterizations of
particular components or phases. Analysis of the material from the 3 Alameda
sites described herein, together with that from Ala-329, will permit character-
ization of later archaeological phases in the Bay area, and hence is appropriate
to an effort to examine the validity of a model which emphasizes differences
between Bay and Valley sites rather than similarities.

The possibility that a perspective from the southeast shore of San
Francisco Bay gives an excessively localized view of Bay area prehistory is
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recognized. For this reason, some comparison with other Bay area materials
is included as a necessary part of the description and analysis. However, a
detailed re-examination of material from other sites (as well as location and
excavation of site types and site loci not yet sampled) is required before a Bay-
wide prehistory can adequately be formulated. That is beyond the scope of this
paper, which works toward a prehistory of the Bay area, but which attains only
a view from the 3 sites reported upon here.

Limitations of the data to be presented.

The parallel and convergent models are both integrative schemes at
the descriptive level (Willey and Phillips 1958). The data and analysis offered
in this paper also remain primarily at the level of descriptive rather than
explanatory prehistory. In part this reflects a conviction that spatial-temporal
integration of archaeological manifestations and delineations of an outline of
prehistory are a necessary part of the operations which produce interpretations
of prehistory at the explanatory level. In part the narrow focus of this paper
reflects also the limits of existing information pertaining to Bay area prehistory.

As mentioned above, it is known that all Bay area sites are not shell
middens, but historically the focus has been on these. The resulting lack of
temporal, functional and probably spatial control over site variation inhibits
interpretation of the archaeology of the predominant site type examined, shell
middens, as well as.leaving a gap in knowledge of other site types. For
example, if some earth middens represent seasonal occupation sites or specialized
activity sites used by people who occupied shell middens, the archaeology of
the latter clearly does not give a complete picture of the subsistence activities
of occupants of shell middens.

The problem might be less serious if intensive analyses of food remains
and studies of general paleoecology were available for the shell middens which
have been examined, but this is not the case. There are sampling difficulties
with those midden constituent analyses which have been done, disparities in
procedures of collection and analysis which make site by site comparisons of
results difficult, as well as difficulties in interpreting midden composition data
in cultural or behavioral terms. Reporting of floral remains is scanty,
primarily because of poor preservation of macroscopic remains. Techniques
such as flotation and pollen sampling for recovery of plant remains have not
been used during the excavation of most Bay area sites. Analyses of faunal
remains vary in extent and techniques used, making both intra- and inter-site
comparisons difficult. Most frequently, only a listing of species present is
offered. The net result of relative inattention to floral and faunal remains is
that knowledge of diet of prehistoric occupants of the Bay area is incomplete,
and is based on inference from qualitative observations.
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Even the artifactual material from Bay area sites, which has been
better studied than other factors pertaining to settlement and subsistence
patterns, is not as well understood as it needs to be to adequately inform a
Bay area prehistory. In this paper, artifacts are described primarily in terms
of formal attributes. Few inferences regarding function are made, either
concerning the use to which an item was put, or concerning the function it fulfilled
in a systemic context. Function is not ignored because purely formal classifi-
cations are considered to have more value than those which attend to function.
On the contrary, the intent is to admit and to emphasize the regrettable lack of
knowledge regarding function of many archaeological artifact types commonly
found in California, and in the Bay area in particular.

Organization of artifact descriptions according to putative activity
spheres (e.g., hunting, ceremonial, dress) has been common in reports on
California sites since Lillard, Heizer and Fenenga (1939) set the precedent.

Yet, as mentioned above, very basic knowledge is still lacking regarding factors
such as diet, community size and permanency which have direct bearing on the
ways in which artifacts were used. It may be that functional and contextual
categorizations of implements, however speculative, have lured students into
complacency -- possibly, vital questions have remained unaddressed in research
because people thought that the answers were known. This is surely an over-
simplification, but the point seems valid. Undocumented assignments of

function to particular artifact types may obscure rather than clarify knowledge.

Experimental archaeology (in attempts to replicate wear patterns on
bone tools, e.g.) and continuing efforts in the area of ethnographic analogy
may indicate the probable uses to which certain artifact types were put.
Attention to the covariance of attribute changes on different artifact types, like
that which informed Deetz's (1970) interpretation of selected aspects of the
general archaeological sequence on the southern California coast, may be a key
to systemic functions of particular artifact types or attributes. Chester King's
(1974a) consideration of the varying economic and social functions of shell
beads according to factors such as display area produced per unit of energy
input into the manufacturing process is another study along this line. But bone
wear pattern replication studies are few or nonexistent, an update on analogies
in California awaits a re-examination of the accuracy of the ethnography
(Heizer 1975) and, unfortunately, the rarity of studies like Deetz's and King's
is what makes them so exciting. It is hoped that a side effect of the predom-
inant use of formal rather than functional classifications here will be to
emphasize what is not known about the functions of many artifact types, which
may perhaps stimulate efforts to address this serious deficiency.

In the absence of basic understanding of such factors as settlement
patterns, residential permanency, and subsistence procedures as reflected in
diet, it is difficult to interpret the descriptive patterns of occurrence and
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change extracted from analyses of gravelots and artifact assemblages; hence
the emphasis of this paper on description, rather than interpretation. The
primary effort is to deal, within the limitations of the data, with the implications
of the parallel and convergent models for cultural change in central California,
to characterize the remains of prehistoric occupation on one shore of San
Francisco Bay over a long time span, to examine any trends evident in the
materials, and to evaluate the similarity or dissimilarity of the remains and
trends with characterizations for the Bay area previously offered.
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Chapter 2, SITES ALAMEDA-328, ALAMEDA-13, AND ALAMEDA-12.

Location.

Ala-328, -13, and -12 are situated near the eastern shore of San
Francisco Bay, south of Alameda Creek and the Coyote Hills Slough, roughly
between the cities of Newark to the southeast and Union City to the northeast
(see Map 2-1). Together with adjacent site Ala-329, they are sometimes
referred to jointly as the '""Coyote Hills sites' because of their location near
the eastern edge of those hills. 1 Other names previously applied to the sites
include '"Newark" and "Patterson!, sometimes used to refer to both Ala-328
and -329, sometimes only to the former; and "Ryan', applied to Ala-329.
(Newark is a nearby city, and Patterson and Ryan are names of families who
Owned and used the sites historically. )

The 4 sites lie between approximately 4 and 6 feet above sea level
Upon an alluvial plain which slopes from about 100 feet above sea level at the
base of the Diablo Range foothills about 10 miles to the east, to 5 feet above sea
level at the east edge of the Coyote Hills, three tenths to seven tenths of a mile
West of the sites. '

There has been no systematic survey of the hills and immediate en-
Virons, as far as I was able to determine; hence these 4 sites should not be
accepted as the only manifestation of aboriginal occupation in the area. Wedel
(1935) reported a survey of the bayward side of the hills, on which no sites
Were found. Other sites in the vicinity but farther from the hills than these 3
are discussed later in this chapter.

Local environment.

There has been no systematic attempt at paleoenvironmental recon-
Struction of the area of the sites. Consideration of archaeological evidence for
€nvironmental conditions has been confined to inferences based upon examinations
of the faunal components of midden constituents and species identification of
artifactual bone (e.g., if deer were present, the local environment must have
been such as to support deer, and so forth). Previous discussion of the environ-
Ment of the sites (D& T 1959: 4-5) offered a brief delineation of present-day
environment in the area, under the assumption that little significant environ-
Mantal change has taken place since the sites were abandoned prehistorically.

For want of a better term, the phrase '""Coyote Hills sites'' is used occasionally
below to refer to the sites described in this paper without Ala-329; 'the
Alameda sites' is used similarly. Context should make the meaning clear in
€ach case.
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That assumption is also made here, but the description of the Coyote
Hills environment offered is set as far back in time as historical records
permit and the effects of some known historic changes are considered as they
pertain to reconstruction of the prehistoric environment. Extremely helpful
in this regard were 2 recent studies, a map showing the extent of marshlands
on San Francisco Bay in the mid-1800's (Nichols and Wright 1971), and a
geographical consideration of landscape modification over time in the Coyote
Hills area (Pressler 1973). These are the major sources of data for the
sections on environmental factors below.

Climate. The Coyote Hills area falls into Grinnell's Upper Sonoran life zone,
and experiences a Mediterranean climate (Kessli 1942: 477-478), 2 seasons
differentiated by slight difference in average temperature and a notable difference
in precipitation. Climatic information presented below comes from a U. S.
Weather Bureau station at Fremont (Elford 1972, cited in Pressler 1973) to

the southeast of the Coyote Hills area, and from Pressler (1973: 19-21).

Summer mean average daily temperature is 60° F.; winter mean
average is 51°, September, the hottest summer month, has average maximum
readings of 77°, with night temperatures dropping to the 50's; on the average,
only 5 days annually have maximum temperatures of 90° or higher. January
is the coldest month, with minimum temperature readings averaging 38°, and
high afternoon readings around 58°; on the average, only 13 days annually
have minimum temperatures below 32°,

Precipitation averages 15 inches per year. Less than 10% of the
annual rain falls during the May to October summer period. Total precipitation
may drop to about 8 inches once every 20 years, or rise to 23 inches equally
rarely. Given this seasonal variation in rain, plants grown without irrigation
are expected to become dormant in early June.

Sunshine is the general rule for weather, although in summer clouds
tend to gather in the afternoon and remain until early the next day, while in
winter clouds are brought in by the occasional storms which move through the
area.

No wind measurements have been made in the area. Velocities are
probably higher on the bay side of the hills than in the area of the sites. The
assumption is made that this shelter from the wind was one reason which made
habitation at these sites advantageous.

Soil. The soil of the alluvial plain on which the Coyote Hills sites lie is a
member of the Dublin adobes. Three of the sites lie on a sterile soil base
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which is a yellowish clay comparable to the usual substratum found adjacent

to Dublin adobes (D&T 1959: 7); Ala-12 lies on sand (Rackerby 1967, hereafter
R 1967, p. 28). For agricultural purposes these alluvial soils exhibit poor
drainage but are fertile if well-managed. Tree crops, which suffer from
waterlogging, would not thrive in this area with its usually high water table,
but forage, field and truck crops are suitable. The soils of the Coyote Hills
themselves are well-drained but are agriculturally useless because of the

steep slope and the consequent instability of the soil; however, they can
sustain range grassland which has been used historically for grazing domes-
ticated animals (Pressler 1973: 21-24).

Geology. The Coyote Hills rise 300 feet above sea level, an isolated upland
unconnected with the hills on either side. The bedrock forming the hills is
highly deformed. It includes weakly metamorphosed basalt, chert, graywacke
sandstone, and minor amounts of shale, all rocks belonging to the Franciscan
Formation (Pressler 1973: 9). The cherts and basalts, more resistant to
erosion, form the hill tops, capping the sandstone and shale which make up
the rocks of the lower slopes and the valleys. Some of this local rock,
especially chert and sandstone, appears in the archaeological sites, in both
modified and unmodified forms.

The flat lands on which the Coyote Hills sites lie are alluvial deposits
containing material from the hills to the east and some deposition of bay
sediment. Near the mouth of Alameda Creek to the northwest of the sites, bay
mud interfingers with sand, silt and gravel carried to the bay by the stream
(Schlocker 1968: 25, quoted in Nichols and Wright 197): 5). The alluvium is
estimated to be 1000 feet deep near the east edge of the Coyote Hills, decreasing
in depth in an easterly direction (Pressler 1973: 18).

Relationship of sites-to fresh water, marsh, and bay. The Coyote Hills carry
no streams. Some springs, running today, surface on the hill slopes. In
1935 an archaeologist at Ala-328 was told by the landowner that there had been
a good spring flowing about 50 years previously immediately east of the site
in an old creek bed which in 1935 was overgrown with weeds and willows
(Wedel 1935). More recently, Pressler learned -- perhaps from the same
informant or a relative -- that a line of springs about one half mile east of the
hills, and hence close to the archaeological sites, was flowing in the early
1900's, only to cease a few years after the 1906 earthquake (Pressler 1973:
18). The significance of that correlation is unknown. Since the city of Oakland
was pumping water from wells in the area at that time, factors other than the
earthquake may have contributed to cessation of the springs. The former
presence of springs in the area suggests the possibility of their presence
during the time when the Coyote Hills sites were occupied, but this remains
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to be proven (perhaps by study of pollen from the areas of the former springs).

Alameda Creek, probably the only perennial stream in the area when
the sites were occupied, flowed along a main distributory channel about 3
miles to the north of the sites in the early 1900's before land reclamation and
flood control efforts were begun; some of its meanders came closer to the
area of the sites. It rises in the hills to the east, where at least 4 aquifers
exist in the Niles Cone (Pressler 1973: 18).

The prehistoric distribution of tributary channels of Alameda Creek
and of other ephemeral streams in the area is unknown. The situation is
complicated by the fact that the southeastern bay shore was previously lined
With marshes and sloughs, whose channels were not fixed. The research of
Nichols and Wright (1971) and Pressler (1973) suggests that the inshore
extension of marshland was much greater in the Coyote Hills area before land
reclamation efforts and the construction of salt evaporation ponds were begun.
It appears that each of the 4 archaeological sites was situated at or within
100 or 200 yards of the edge of a marshy area. 1 The marsh survives today
in diminished form to the northwest as the Coyote Slough, which has been
channelized.

Preliminary analysis by the U.S. Geological Survey of sediment cores
taken at the north end of the Coyote Hills near the flood control channels
Suggests that the marshland presently in the area came into being no more than
approximately 3000 years ago; previously the area was mudflats with no vege-
tation. Cores on bayshore marsh in the southwest bay show the same strati-
graphy, a few feet of peat followed by mud (Atwater and Hedel 1976: 10-11).
Thus the historic bayward extension of the marshes (i. e., that shown by
Nichols and Wright 1971) probably reflects a relatively recent bayward advance
of marshland which occurred in the last 3000 years (Bickel 1978a). More
detailed analysis of cores in hand, and collection of cores further inland are
Yequired for adequate delineation and interpretation of the Holocene history of
San Francisco Bay marshlands. The preliminary analysis of cores does
Support the assumption of marshland environment around the sites discussed
herein, which are no older than roughly 2500 years. However, if further work
Can establish conditions previous to 3000 years ago, it may illuminate the
Poorly understood earlier human prehistory of the Bay area.

The first significant efforts at land reclamation and flood control in
the Coyote Hills area did not take place until after 1916, so the picture gained

Davis refers to the Whitney map of 1873, on which Ala-328 is '"located at
the edge of a marshy slough, of which the present Coyote Hills Slough is a
Temnant" (D&T 1959: 4). Nelson (1909) located Ala-328 and -329 within
Marshlands.
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from earlier sources used by Nichols and Wright and Pressler may be close

to the reality at the time of aboriginal occupation. Pressler's informants who
lived in the area prior to the construction of levees reported that the hills

could be reached only by boat at high tide, except from an access road situated
on land slightly higher than the marshy areas, which approached from the
southeast: 'at high tide all the sloughs and creeks were full and the land between
would be a salt marsh!" (Pressler 1973: 58). During the winter periods of
flooding when Alameda Creek overflowed its main channel in the Union City
area as well as meanders to the southwest closer to the area of the Coyote Hills
sites, the marshy area to the northeast of the hills and northwest of the sites
was under as much as 8 feet of water, and the owner of the land rowed over

his fields, fences and all (Pressler 1973: 61).

The normal high tide conditions and more extreme winter flooding
conditions observed before flood control measures were undertaken suggest
the possibility that prehistoric inhabitants of the Coyote Hills sites made trips
to the bay or to the hills either by boat, probably tule constructions by analogy
with historical observations and ethnographic examples (see Follett 1975a: 80-
81 for a review of the evidence regarding tule balsas on San Francisco Bay), or
on foot following the tide down paths through the marsh vegetation formed by
emptying channels.

Lack of knowledge of the courses of sloughs and channels within the
salt marshlands which were near the sites prehistorically is paralleled by
uncertainty as to the extent of fresh water marsh and streams adjacent to the
salt marsh. Several fresh water marshes are maintained artificially in the
area today, but it is uncertain whether any were to be found in the area prior
to construction of levees. Since fresh water marshes are customarily found
wherever there is possibility for backup of fresh water meeting bay or ocean
(Reid 1961: 80), and the gentle slope of the alluvial plain provides that possibility
the assumption of at least a fringe of fresh water marsh around the junctures
of stream meanders with salt marsh seem justified.

Pressler (1973: 40) infers the existence of former streams near Ala-
328 and -329 from a study of fossil stream channels revealed in aerial photo-
graphs. Davis (D&T 1959: 4) assumed the presence of willow and other species
which line fresh water courses at Ala-328, but gave no evidence for the
assumption. In recent history, Ala-12 and -13 were adjacent to a tributary
channel of Alameda Creek. This led to their salvage excavation prior to flood
control work on that channel. Whether the channel was full when the sites were
occupied is unknown. The base of Ala-12 is sand, which has been interpreted
to mean that the site was established on a beach (R 1967: 28), presumably
adjacent to a stream.

Although the exact location and extent of fresh water sources for the
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inhabitants of the Coyote Hills sites in unknown, it is evident that there were
active springs or streams in the area. The water table is high locally.
Although the pumping of water from wells has lowered the water table his-
tOric:ally, it was at or above sea level in 1973, according to Pressler (1973).
As was mentioned above, tree crops are not grown in the flatlands adjacent

to the Coyote Hills because of the combination of high water table and poorly
drained soils. Gerow (with Force 1968: 26) has noted that archaeological sites
in the southwest part of the Bay area are invariably situated near zero ground
Water level, regardless of land elevation or distance from the bay shore. The
evidence is less conclusive for the Coyote Hills sites, but suggests that they
Conform to this pattern. '

M communities. Among the present-day wildlife habitats in the Coyote

Hills area, 2 are of interest because they are the result neither of agriculture

hor of flood and tidal controls. These are the grasslands which cover the

hills and the willow runs found on flatlands adjacent to the archaeological sites.
Discussion below mentions only the prominent species in these plant communities,
fOllowing Pressler (1973). An exhaustive list of plant and animal species in

the area may be found in Ringer (1972).

Vegetation on the hills is primarily open grassland, consisting mainly
f’f European introduced species. Some native bunch grasses still persist,
Including stipa and small-flowered stipa (both Stipa sp.), pine blue grass (Poa
SpP. ), and California oat grass (Danthonia californica). Some native shrubs
grow on the hills, notably California sagebrush (Artemisia californica). Some
Patches of trees are found on the hills, mostly of introduced species, but
Including 2 native species, California live oak (Quercus agrifolia) and
California buckeye (Aesculus californica).

The expanse of grassland today is maintained by grazing, as it was
When the Spaniards of Mission San Jose used the area to graze cattle. Pressler
(1973 44) assumes that prior to contact the native inhabitants burned the
grasslands systematically to hold back the growth of bushes and trees and to
Control the small animal population which presumably was a food source.
While there is good evidence for deliberate burning of grasslands by native
Californians (Lewis 1973), it is known that purposes of burning varied, and in
Consequence, parts of particular local areas were burned at different times,
Or not burned at all. In the absence of any definite evidence for burning, we
€an only speculate about prehistoric land use and management practices in the
Coyote Hills. Judging from present conditions, the hills could have offered
a variety of resources from trees, shrubs, bulbs and grasses. Which species
Were present, whether some of these were encouraged at the expense of others,
Or whether a careful burning pattern resulted in some mix of varied resources,
We cannot say. This is a question which palynological work might answer
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in the future. 1

At present, we can only project back some unspecified combination of
woodland-grassland covering the hills prehistorically, offering plant resources
to humans and animals alike. Very few game animal and bird species in the
area today are restricted entirely to the hills environment, but location
adjacent to both salt and fresh-water habitats promotes considerable wildlife
use of the area. For example, three quarters of the mammal species in the
area frequent the hill grasslands, and almost half of the bird species are
directly or closely dependent on grassland for food and nesting sites (Pressler
1973: 29-30).

On the flatland soils adjacent to the archaeological sites, willow runs
are to be found today. Two species of willow (Salix sp.) predominate, inter-
spersed with California box elder (Acer negundo californicum) and sycamore
(Platanus racemosa). Rabbits, other rodents and a variety of birds find a
haven in this plant community. If present prehistorically, a willow run around
the sites would have been a rich source of food.

The presence of willow, sycamore and elder depends upon where the
fresh-salt water boundary was in the prehistoric marshy situation of the sites.
The latter 2 species are less salt tolerant than the willows, and their presence
may only have been permitted by the desalinization of soil following water
control efforts after 1916 which removed access of tidal water to areas adjacent
to the sites. Even the willows may not have been present before this time.

One obvious check would be the determination of the ages of trees now growing
around the site, as well as queries to older residents of the area who might
know whether willows grew around the sites before the first dikes were built.
More conclusive results applicable to a longer time span might be obtained from
analysis of sediment cores from around the sites which could show by pollen
and microfaunal analysis what plant communities were present and where salt
and fresh water boundaries were located in time and space.

If the present-day plant communities can be used as a basis for re-
construction of the prehistoric local environment of the archaeological sites,

I Tewis' work (1973) suggests such widespread effects of aboriginal burning
practices in California (e.g., their possible direct contribution to the evolution
of chaparral vegetation) that it leads one to speculate that the effects of human
hunters-and-gatherers in some parts of the world might be as notable in the
pollen record as those of agriculturalists in some places (e.g., in Denmark
[Iverson 1956 /). For the Coyote Hills area specifically, it would be interesting
to see if one could define a pre-human occupation vegetation pattern(s), an
aboriginal pattern(s), and a post-contact pattern(s). It would presumably be
possible to work backward from the latter, which would show the effects of
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the sites were probably situated near the juncture between willow runs and
grasslands interspersed with expanses of trees and shrubs. There is notable
Correspondence between this situation and that characterizing sites in the
Southwest part of the San Francisco Bay area, where the majority of known
sites straddle the border between a "Willow Composite Community'", or
Mmeadowland, and an '"Oak Forest'' or parkland (Gerow with Force 1968: 23-24),
although the oak component of the Coyote Hills vegetation porbably did not
include the valley oak (Quercus lobata) which is found in the southwest Bay
area parklands.

Midden constituency and dietary inferences. In addition to the use of resources
Provided by the plant and animal communities around the archaeological sites,
the shell and bone content of the archaeological middens suggests the exploi-
tation of salt marsh, intertidal areas, and the waters of the bay itself, all of
Which have historically been displaced westwardly from the sites.

Detailed information regarding midden constituency is available only
for Ala-328. Regarding Ala-13, Rackerby (1967: 1) states, 'the composition
Of the mound appeared to be quite similar to other shellmounds in the area
(Gifford, 1916). Ostrea lurida was the most frequently observed shell; it was
found scattered throughout the midden and also concentrated in lenses. " At _
Ala-12, a constituent analysis was evidently begun but there are no records of
it, Rackerby (1967: 28) notes that 'the greatest majority of the shell lenses
and the shell fill in the features were shells of the oyster.

) A constituent analysis was made of the midden at Ala-328, based on
Independent examination of 2 samples from each of the 18 6-inch levels of a

5 by 5 foot pit sunk to a depth of 9 feet. Each sample represented about 0. 5%
of the volume of a 6-inch level, or approximately 0.033 cubic feet. See Ringer
(1972) for a discussion of procedures. The analysis is treated here as if it
applies to the site as a whole, with frank admission of the inadequacy of both
temporal and spatial representativeness of a sample coming from 1 locus in

\

Cattle grazing probably in increase in grasses, especially in introduction and
SPread of European species.

! Davis' (D&T 1959: 4) reconstruction of prehistoric environment ignores the
C°Y0te Hills as a locus of tree resources, but presumes presence of valley oak
Quercus lobata) on the valley floor and of buckeye (Aesculus californica) and
and 2 species of coastal live oak (Q. agrifolia and Q. wislizenii) in the foothills
to the east.
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such a large site. 1 Although there are competent critiques of constituent
analysis, amply summarized by Ringer (1972: Chap. V), there are few studies
which meet the requirements for adequate sampling. The extant constituent
analyses pertinent to Bay area prehistory, especially Gifford (1916) and Greengo
(1951), are certainly as vulnerable as Ringer's to criticisms of sampling
inadequacy.

The averages of per cent incidence over all levels for mound constit-
uents, calculated from Ringer's figures given for each level, are given in
Table 2-1. Table 2-2 shows relative frequency of occurrence of different
Species within the shell component alone. Because of the weight of soil and
Unanalysed residue which passed through screens and was washed from sorted
Constituents is not included, the figures in Table 2-1 do not show the relatively
low shell content of the mound previously noted by Cook and Heizer (1951: 304,
Table 7), although percentage of shell is lower than Gifford's (1916: Table 1)
Percentages for the average San Francisco Bay mound in spite of the absence
of a residue category in Ringer's analysis.

Notable is the predominance of oyster (Ostrea lurida) over other
shellfish species. This trait, shared by Ala-13 and -12 as mentioned above,
is characteristic of mounds in the southern part of the Bay area. Clams
Macoma nasuta) and mussels (Mytilus edulis) are a very minor part of the ,
shell component of the midden, in contrast to sites further north along the bay
shore (see Gifford 1916: Table 10). In some of the latter, clams are seen to
increase in frequency of occurrence relative to oyster or to mussel over time
(Greengo 1951: 5 ff., Table 3), but this trend is absent at the Coyote Hills sites.
Explanation probably lies in factors which promoted growth of a sizable oyster
Population in the south bay at about 2500 BP (Story, Wessels and Wolfe 1966:
49-50) and also, presumably, in differences in availability of clam and mussel
relative to oyster in the marsh and bayshore area frequented by inhabitants of
the Coyote Hills sites.

Further investigation is needed to delineate the spatial and temporal
Parameters of the presence of Ostrea lurida in San Francisco Bay. Some
Oysters have grown whenever sea level caused filling of the bay over the past
200, 000 years (Brian Atwater, U.S.G.S., Menlo Park, personal communication
1976); where and when they were populous may have direct bearing on arch-
aeological manifestations along the bay shore. Understanding demographic

~1\A further difficulty is the unknown location of Ringer's pit. He says (1972:
25) that it was located 50 feet due north of datum, but it is unclear what datum
is his referent. If it is the original datum entered on the 1949 map, his pit
Probably went through an area of the site excavated and refilled by Wedel.
Primarily for this reason, Ringer's postulated changes in shellfish exploitation
Over time are ignored here. They suffer from several methodological
inadequacies as well.
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trends of populations of M. nasuta and M. edulis is equally important for im-
proved interpretation of San Francisco Bay area prehistory. Purely cultural
explanations for evident human preference for particular shellfish species
(e. g., Gifford 1916: 10) are not convincing unless good control over environ-
mental variables permits the rejection of environmental explanations. Even
Gerow's cautions assertion that cultural as well as natural factors may be
involved (Gerow with Force 1968: 32), certainly correct in its general import,
is questionable in its specifics. He suggests that more easily obtained species
such as oysters and mussels will be harvested before buried species such as
clams in an initial period of bayshore settlement. 1 This may be true, but
changing (or unchanging) patterns of species preference over time are surely

in part related to environmental determinants of species availability (Bickel
1978b).

The horn shell (Cerithidea californica) and a boring clam (Penitella
gabbi) 2 are other prominent shellfish constituents of Ala-328, occurring with
greater frequency than clam and mussel although much less significant than
oyster. The horn shell is a salt marsh species which favors more brackish
water than do the other shellfish midden constituents. It is smaller in size
than oyster, clam and mussel. Its relative importance at Ala-328 suggests
more exploitation of local salt marsh than occurred at sites further north
along the bayshore; whether this was due to presence of relatively more

extensive salt marsh or to lesser accessibility to the larger molluscan species
is unclear.

It should be noted that all of the shellfish species identified in the
constituent analysis are estuarine species (Desgrandchamp 1976). From a
broad perspective, San Francisco Bay as a whole may be described as an
estuary, for it is the meeting place of salt and fresh water, ocean salt water
and fresh water supplied mostly from the Sacramento-San Joaquin drainage of
the Sierra Nevadas (Pestrong 1972). A closer focus on estuaries within the
bay where local streams exit is warranted in the study of San Francisco Bay
prehistory, for most of the archaeological sites so far located and studied
reveal a pattern of local estuarine exploitation (Desgrandchamp 1976).

1 A similar explanation for patterns of shellfish exploitation on the northeast
coast of the United States (Snow 1972) has been convincingly refuted by more
adequate explanations based upon environmental rather than cultural variables
(Braun 1974, Brennan 1976).

2  Another boring clam (Pholas pacifica) has been identified in other sites of
the Bay area. Since Ringer's is the only report of Penitella gabbi and he does
not report Pholas pacifica, it may be that he has made a different identification
of a species identified elsewhere as Pholas pacifica.
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The variations in shellfish constituents among sites in part reflect
varying microenvironments, due to subtleties such as sedimentation patterns
Which differentially promote the growth of particular shellfish species. Crude
classifications, such as those which assign oysters and mussels to rocky areas
and clams to sandy areas (see, e.g., Ringer 1972) and crude causal explanations
Wwhich assume a particular bay-wide consequence of a phenomenon such as sea
level rise (see, e.g., Greengo 1951, criticised by Gerow with Force 1968:
31-32) do not serve an interpretive purpose. On the other hand, attention to
the ranges of tolerance to varying conditions exhibited by different species and
subsequent examination of probable local effects of postulated bay-wide changes
(as well as more local changes) are precisely what is needed to assist the
interpretation of the evidence provided by shellfish midden constituents.

Ringer's figures show that shell is a more prominent midden constit-
uent than bone by a factor of 10. This does not necessarily mean that shellfish
Was more of a dietary staple than meat. Aside from factors such a differing
flesh-to-refuse ratios of shellfish and mammals, differential preservation of
shell and bone, and the possibility that many mammals were butchered off-site
and perhaps consumed off-site as well, the unknown nature and degree of
Sedentism represented by the site precludes any reliable estimate of the various
faunal components of the diet. In the case of shell, the overwhelming predom-
inance of oyster permits inference that this was the most important food spec1es,
for bone, the evidence is more equivocal.

Information regarding Ala-13 and -12 comes from a faunal analysis
of the mammal bones by Whelan (1967, 1970); fish bone and bird bone was not
identified. Whelan (1970) also examined mammal material from Ala-328.
Ringer (1972) identified all mammal bone recovered in his constituent unit at
Ala-328, and presented the results of identification of all fish bone from the
unit by W.I. Follett of the California Academy of Sciences. Bird bone was not
treated by Ringer.

Identified mammal remains from Ala-12 are shown on Table 2-3. As
the table indicates, canids, pocket gopher, deer, sea otter, antelope and brush
rabbit are the most numerous mammals, whether a maximum or a minimum
Count is used; of these, all but the gopher were probably food animals.
Because of the small sample size, no evaluation of the relative importance of
One species over another nor any consideration of changes in frequencies of
Occurrence by depth are considered here.

Mammal remains from Ala-13, shown in Table 2-4, include all
animals identified for Ala-12, plus wildcat. Most numerous are gopher, sea
Otter, deer, canids, raccoon and brush rabbit, according to both maximum
and minimum counts of individuals represented. Considering the occurrence
of bones identified, rather than individuals represented, Whelan (1970: Tables
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Table 2-4. Mammals identified for Ala-13.

Genus

Antilocapra americana

antelope
Canis sp.
canids
Cervus canadensis

elk
Citellus beecheyi
ground squirrel
Enhydra lutris
sea otter
Lynx rufus
wilkcat
Mephitis mephitis
striped skunk
Notoma sp.

woodrat

Odocoileus hemionus*

deer
Phoca vitulina
harbor seal
Procyon lotor
raccoon
Sylvilagus sp.
brush rabbit
Taxidea taxus
badger
Thomomys bottae
pocket gopher

Maximum number
of individuals

11

35

35

15

15

89

Minimum number
of individuals

10

66

After Whelan (1970: 28, 39).

Number of
bones re-
covered

17

265

50

313

32

13

547

24

47

31

310

* Black-tailed deer or mule deer or both may be represented (see Whelan
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10, 11) sees a decrease in deer from greater to shallower depths, and a
Teverse trend for sea otter.

Identified mammal remains from Ala-328, shown in Table 2-5,
include all genera recovered at Ala-12 and -13 as well as jack rabbit, spotted
skunk, California sea lion, and porpoise. Most numerous animals are
gopher, sea otter, canids, brush rabbit, and deer. Depth control over faunal
remains is very crude, and is skewed by the fact that a majority of bones in
the sample were recovered from the 0 to 5 foot level (2924, in contrast to
785 bones from the 5 to 10 foot level; other bones are provenienced to levels
of smaller size). Nevertheless, considering numbers of bones rather than
individuals, canids, deer and sea otter are the important genera over all
depths, with canids predominating in the 5 to 10 foot level, and sea otter in
the 0 to 5 foot level.

A small sample of fish bone, recovered from the only unit which was
Screened it its entirety, was examined by W.I. Follett of the California
Academy of Sciences, who identified the following species (Ringer 1972: 23):
White sturgeon (Acipenser transmontanus), green sturgeon (Acipenser
medirostris), leopard shark (Triakis semifasciata), shark (species.unknown),
bat ray (Myliobatis californica), long-jawed goby (Gillichthys mirabilis), perch
(species unknown), minnow (species unknown). These are all edible fish

Presently known to frequent San Francisco Bay.

As Ringer points out (1972: 23), the goby, perch and minnow are all
Tepresented by small bones or scales which pass through a quarter inch
Screen; hence they are frequently lost in the field. Sturgeon, shark and bat
ray have few bony parts to be preserved. These factors have undoubtedly led
to underestimation of the dietary contribution of fish to occupants of bayshore
Sites, Discussion of fish is usually confined to a few speculations regarding
fishing techniques when artifacts attributable to fishing, such as ''netsinkers'
or nfishspear barbs', are described. Notable exceptions are Follett's analyses
of fish remains (Follett 1975a, 1975b; the former includes a bibliography of
€arlier work), but he is usually given much less than a representative sample
With which to work. Outside of the Bay area, attention to fish remains in
archaeological sites is greater (e.g., see the work of Casteel, Fitch, Follett
and Schulz referred to in Follett 1975a), but is a relatively recent phenomenon
still hindered by excavation methods inadequate for recovery of fish remains.

The following points summarize the results of midden analyses at
Ala-12, -13, and -328. There is no direct evidence of plant exploitation.
Faunal exploitation is represented by large components of shell and relatively
Small amounts of bone at all 3 sites. Opyster is the predominant shellfish
represented. The most common mammal food species at all 3 sites are
Canids, deer, otter, and rabbit. At Ala-13 and -328 there is some indication
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Table 2-5. Mammals identified for Ala-328.

Genus

Antilocapra americana

antelope
Canis sp.
canids
Cervus canadensis

elk
Citellus beecheyi
ground squirrel
Enhydra lutris
sea otter

LeEus Sp.
jack rabbit

Lynx rufus
wildcat

Mephitis mephitis
striped skunk

Neotoma sp.
woodrat

Odocoileus hemionus*

deer
Phoca vitulina
harbor seal
Procyon lotor
raccoon
Spilogale sp.
spotted skunk
Sylvilagus sp.
brush rabbit
Taxidea taxus
badger
Thomomys bottae
pocket gopher

Zalophus californianus

California sea lion

?2?2?°?
porpoise

Maximum number?
of individuals

74

19

15

97

15

19

41

17

48

14

272

Minimum number
of individuals

47

10

20

31

249

After Whelan (1970: 50, 64).

Number of
bones re-
covered

27

955

109

45

1290

44

51

459

25

88

257

98

919

e

1970: 3-4).

* Black-tailed deer or mule deer or both may be represented (see Whelan
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that deer decreases in occurrence over time, while sea otter increases.

Eight fish have been identified at Ala-328, including sturgeon and leopard
shark, which are large in size but have few bony parts which would leave
archaeological evidence of their consumption. Bird bones were present at all
3 sites but have not been identified, an unfortunate circumstance because of
their potential for indicating seasonality of occupation.

Ethnographic and historic information.

The aboriginal inhabitants of the Coyote Hills sites presumably
belonged to a group of tribes classed as Costanoans, a term taken from the
Spanish work Costanos, coastal peopel. The designation Costanoan is also
applied to a language of the Penutian family (see Levy 1976 for a history of
these linguistic classifications), Kroeber (1925: 463, 465) divided the
Costanoan area geographically into 7 dialect areas on the basis of linguistic
evidence in mission records and other historical sources. The northernmost
of these, Kroeber's "Saklan', is now considered to pertain to Miwok-affiliated
occupants, Bennyhoff's (1961) "Bay Miwok'", rather than to Costanoans. The
Coyote Hills area is well to the south of the Bay Miwok area and its classifi-
cation as Costanoan is not in dispute.

There is no guarantee that Costanoan linguistic or cultural affiliations
extended back into the earlier phases of occupation of the Coyote Hills sites
or elsewhere in the Bay area. The central distribution of Penutian languages
within a periphery of Hokan languages in California is commonly taken to mean
to later arrival of Penutians in the state, who displaced or replaced Hokan
speakers. It has been suggested that the presence of notable cultural and
physical differences between comparably early occupants of San Francisco Bay
area sites and sites in the interior Valley reflect the arrival of Penutian speakers
in the interior which caused rapid and distinctive changes in that region which
only came to affect Bay area populations later in time (Gerow with Force 1968:
97-98, 125-126).

There is little ethnographic information pertinent to understanding
Costanoan lifeways before contact. Heizer (1974) and Levy (1978) summarize
what is known. These people of the littoral regions were the first and probably
most drastically affected by the central California missions, which were
situated in Costanoan territory in large part because of the adjacent navigable
bays and coast. Native inhabitants who did not die from illness lived a
different routine as neophytes in the missions, often with people from a variety
of localities including some outside Costanoan territories with whom they
might never have dealt, and surely never so intimately, in pre-contact times.
Hence missionaries' accounts do not describe a situation unaffected by contact,
even after obvious mission influences are stripped away. However, mission
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records can provide valuable ethnogeographic information as well as other
ethnographic data. Recent analyses of mission records focused on other areas
around San Francisco Bay illustrate the potential which such investigations
would have for adding to the understanding of the late prehistoric and early
historic situation in the area of interest here (C. King 1974b, 1977, 1978;
Milliken 1978, 1979).

None of the early expeditions in search of mission sites passed close
to the vicinity of the Coyote Hills sites, so eyewitness accounts of the environ-
ment and any native inhabitants are lacking for the early historic period.
However, early maps and expedition accounts pertaining to surrounding areas
may provide some geographic information applicable to the area (see, e.g.,
Mayfield 1978). The absence from the site collections of items such as trade
beads indicative of contact with Europeans suggests that there was no post-
contact phase of occupation at Ala-328, -13, or -12. Mission Santa Clara,
established near the south end of San Francisco Bay in 1777, probably drew
any inhabitants of the area into its influence. Mission San Jose was established
about 10 miles to the east of the Coyote Hills area in 1797, and thereafter the
hills and adjacent lands were used to graze the stock of the mission (Pressler
1973). After secularization, the area was not abandoned to permit a return of
any surviving native inhabitants, but has been continually occupied by ranchers
and farmers up to the present. Like most of the immediate environs of San
Francisco Bay, this locality was sufficiently attractive to the Spanish and to
later comers that the native inhabitants were given no opportinity to remain
in the area.

Excavations,

History. Ala-328 was recorded by Nelson (1909) during his early survey of
San Francisco Bay shellmounds. Waldo Wedel visited the site in the spring
of 1935, when he sunk a test pit near the summit of the mound. He returned
in the fall with volunteer graduate student labor from the University of
California, Berkeley (henceforth referred to as UC-Berkeley), to direct
excavation of 4 or 5 pits to the north and west of the mound center (see Maps
2-2 and 2-3). Burial records and Wedel's field notes from the excavation are
Numbers 43 and 67 of the manuscripts on file at the Archaeological Research
Facility, UC-Berkeley; burials and artifacts recovered were deposited at
the Lowie Museum of Anthropology, UC-Berkeley.

Beginning in the fall of 1949, on ongoing program of excavation was
conducted at Ala-328 under the direction of Dr. A.E. Treganza, as part of an
archaeological field course offered 1 or 2 semesters of each year by San
Francisco State College (now San Francisco State University, henceforth



Map 2-2. Site Ala-328. Contour map showing location of excavated units.
Drawn from original SFSU contour map, 1949.

Dashed lines show interpolations included on subsequent SFSU maps.
Contours in feet above sea level. Contour interval 0.5 feet.



34 N
DT-P1 r\l\;lagnetic
@ 0 30
(™ e ™ |
@ . Feet
40NB5W
H N :1\
A K68 WEDEL
Y J68
5NSW
W |88t ONGOW ONTSE
Fo ]
A 212 Foo 5S5W
R [ET[E®° 20S60W
D 812 D66
(C:12C66 |
S?B% ? B1{c1|D1 |E1 |F1
- ‘ 45560W
A 11766 53 A2 |B2]|c2
= A3|a3|B3]|C3
J5 on — |4 [B4 [c4 D4
816  |sa P5|cs 7A5 B5|Cc5[D5
Féles
J7I7H7G7,: °6|cs 7A686C6 DelE6|F6
7|E7
J8 - b7lcz 7 A7|B7|c7|D7|E7|F7
8|E
Jo 8/b8/cs A8 .
F10

S.F.s u

Map 2-3. Site Ala-328., Units excavated,
Overlap of SFSU units indicates accumulated error in layout (see text).

GRID 1




35

referred to as SFSU). Spring of 1968 was the last SFSU field season at the

site, by which time much of the mound south of the summit had been excavated
(see Maps 2-2 and 2-3). Field notes, sutdent notebooks, burial records, and
artifacts from the excavations are stored at SFSU, under the care of the
Treganza Anthropology Museum. The majority of the burials removed are

in storage under the care of the Lowie Museum. A report on material excavated
through 1953 has been published, written by Davis and Treganza (1959).

During the summers of 1966, 1967 and 1968, a crew of students from
Hayward State College (now California State University, Hayward, henceforth
referred to as Hayward) under the direction of C. E. Smith, excavated a series
of pits to the west and north of those opened by SFSU (see Maps 2-2 and 2-3).
Burials and artifacts from the excavations, as well as field notes, student
notebooks and burial records are stored at Hayward, under the supervision of
the Department of Anthropology.

Over half of Ala-328 remains unexcavated and evidently undisturbed
except for plow zone mixing which occurred during the years when the site
Was farmed. It and adjacent site Ala-329 are presently under the protective
Supervision of the East Bay Regional Park District. They remain a resource
Which can be tapped when further excavation is warranted. It is to be hoped
that one future priority will be collection and adequate microanalysis of floral
and faunal remains.

Ala-13 and -12 were not mentioned in Nelson's survey, but were
entered into the site records of the University of California Archaeological
Survey in 1949. The 2 sites were excavated as a salvage effort contracted by
the National Park Service with the Department of Anthropology, SFSU. Work
took place in the spring and early summer of 1965. About 60 to 80 working
days were spent at the 2 sites, with a regular crew of 5 or 6 experienced
Students under the direction of F. Rackerby, then a graduate student at SFSU.
During the spring, an undergraduate field class also participated in the exca-
Vation. Because Ala-12 was flooded until late spring, a much larger area of
Ala-13 was excavated (see Maps 2-4, 2-5). Student notebooks, burial records,
and artifacts from the excavations are in the care of the Treganza Museum,
SFSU; burials have been stored at the Lowie Museum, UC-Berkeley. Rackerby's
Teport on the 1965 excavations at Ala-13 and -12 has been published (R 1967).

In 1968, excavation at Ala-12 was continued, under the direction of
R, Oliphant, then an advanced student at SFSU, as part of the activity of an
archaeological field methods class (which was also digging at Ala-328). Since
Only half of the site had been destroyed by flood control work, an effort was
Made to add to the sample of material previously excavated from Ala-12.
Artifacts, burial records and a manuscript report on the excavation are at
SFSU, while the burials recovered were placed in the care of the Lowie



36

DIKE

10,

Map 2-4. Site Ala-13. Contour map showing location of excavated
units,

Based on Rackerby (1967: Map 2).
Contours in feet above sea level.
Contour interval 0. 5 feet.
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Museum, UC-Berkeley.

Much of sites Ala-13 and Ala-12 have been destroyed or disturbed by
construction of flood control facilities. It is possible that enough midden
remains undisturbed for some useful excavation to be done, although careful
assessment of the effects of construction will have to be made. As recom-
mended for Ala-328, adequate samples for microanalysis should be given
priority in any future work at these sites.

Methods. Inference from field notes and burial records is largely the source
of information regarding methods used in excavating the Alameda sites, since
explicit statements regarding technique are lacking.

Wedel's report indicates that pick and shovel were used at Ala-328,
with some screening indicated by mention in one burial record that the matrix
had been carefully screened; screen size is not mentioned. Units are referred
toin 5 by 5, 5 by 10, and 5 by 15 foot dimensions. A north-south line (oriented
to magnetic north) and an east-west line run through the datum, which was set
at the approximate center of the mound, provided the orientation for all pits
opened. Evidently only burials and artifactual remains were collected, no
faunal remains or mound constituency samples.

In 1949, SFSU surveyed the mound; their original map was used as
the base for Maps 2-2 and 2-3. A grid aligned to magnetic north was staked
out, and provided the basic pattern of 10 by 10 foot pits for all subsequent
excavations. Over time, error accrued in the north-south and east-west lines,
and by 1967 when the lines were resurveyed, errors ranging from 3° to 90
were noted. The displacement of much of Grid II shown on the maps is an
approximation of the location of these pits in consideration of the error.
Excavation began in the A, B, and C trenches of Grid II in 1954, proceeding

T The specific errors recorded were: O0-line (east side A trench) N 3°E
(Mag), A-line (west side A trench) N 3.5° E (Mag), F-line (east side G trench)
N 9° E (Mag), 4-line (north side 5 trench) E 7°© S. On Maps 2-2 and 2-3, an
error of 70 is shown for both N-S and E-W lines of all of Grid II except

trench A. This overemphasizes the overlap with trench A which occurred in
the excavation of pits from trench B, and perhaps underestimates overlap
between some pits in the A trenches of Grids I and II. Another approximation
might have begun with a 30 error at the O-line or A-line, then increased it
gradually up to 9° at the F-line, thus showing progressive overlapping of
adjacent pits in Grid II, rather than indicating massive overlap of trenches B
and A, as Maps 2-2 and 2-3 do. Or the overlap might have been shown between
Grids I and II along the A trenches. All of these schemes have some logical
appeal, but the facts to support any one are lacking. The alternative chosen
emphasizes the imprecision of our knowledge of their placement.
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generally from south to north through 1968. Without knowledge of the magni-
tude and location of the errors which altered the grid layout during this period,
a true mapping of the excavation units cannot be made.

Power earthmoving equipment was used to clear vegetation and top
layers of soil from the mound surface before each season's dig, as well as to
move backdirt. A serious error in depth provenience is a possible conse-
quence of this practice. There was no datum plane established, and all depths
were reported as depths below surface. Student notebooks indicate that
excavators were usually instructed to add a certain number of inches to the
measured depth provenience of artifacts to correct for topsoil removal, but
it appears that their work was not checked with regard to this factor. Hence
in any one season, some artifacts were probably recorded at depths below
original surface, others at depths below scraped surface; the discrepancy
between the 2 measures was of the order of 18 inches. Whether the zero
tgurface!' to which all depths should have been related corresponded each
year to the topography mapped in 1949 seems unlikely in view of the surface
scraping which took place each season.

Commentary in student notebooks suggests that the '"shovel-broad-
cast'' method was used during most of the SFSU excavations at Ala-328. That
is, dirt was removed from place by shovel and spread out for inspection, then
shoveled a second time into a backdirt pile where it was again examined for
artifactuil content. The use of picks to break up soil was occasionally nec-
essary. Photographs indicate that trowels and brushes were used in exposure
of burials. Screens were not used until the early 1960s, and thereafter
apparently only for burial matrix; screen size is not mentioned. Digging
proceeded in arbitrary levels except when burials or features such as pits or
housefloors were encountered. The varying depth levels quoted in student
notebooks suggest that no consistent level depth was used. As an illustration,
Whelan (1970) was unable to control depth provenience of some faunal remains

I Only a few student notebooks over the years mention use of picks. Depths
referred to are different, and do not support a widespread change in mound
compactness at a particular level, like that at 68 inches referred to by Davis
(D&T 1959: 8). Since student notebooks up to 1953 do not support his mound
mass separation, it may be that continued absence of support in notebooks
from later years reflects the nature of the documentation, not the nature of
the site. Few notebooks give sidewall profiles, and those offered are often
impressionistic. The two profiles presented by Davis (D&T 1959: Diagrams
1, 2) show the separation of upper and lower mound mass at different depths,
one at 68 inches and one at 82 to 84 inches. As mentioned by Davis (D&T
1959: 8), Wedel noted a change from lesser to greater compactness between
42 and 48 inches in two pits. (A typographical error in Davis shows the
range to be 22 to 48, but Wedel's notes specify 42 to 48 inches. )
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more precisely than at 5-foot intervals. One pit, E-5 II, was excavated by
natural levels, but work at the site ceased before the pit was deeper than 2
feet. It is not clear how much shell and faunal material was saved during the
excavations, nor whether the procedures were consistent through the years.
Consistency seems unlikely, since supervision was delegated to different
teaching assistants over 20 years. A mound constituent sample was extracted
by excavating a 5 by 5 foot pit to sterile and screening all midden therein.

The analysis (Ringer 1972) was discussed above. Unfortunately the exact
location of the pit cannot be determined, since it is keyed to a datum of uncer-
~tain location.

There is no explicit information on methods used in the Hayward
excavations at Ala-328. Pits opened in 1966 and 1968 were 10 by 10 feet;
those in 1967, 5 by 10; two 5 by 5 foot test pits were sunk in 1967. Screens
of unspecified size were in use, but how much of the midden was screened is
uncertain. Digging proceeded by 6-inch levels, whether by trowel or shovel
is unclear. Unanalysed level bags containing faunal material are in storage
at Hayward. Depths are reported sometimes with reference to datum plane,
sometimes to surface; because there is no record of the elevation of the datum
plane, it is not possible to translate from one depth referent to the other.
Where specified, depths in the artifact catalog refer to surface, and I have
presumed that this is so for all depths in the catalog. Burial depths refer
either to datum plane or surface, and are so specified where cited in this paper.
Where only datum plane depth is available for a burial, any associated artifacts
are considered here to be of uncertain depth provenience.

Information regarding methods of excavation at Ala-12 and -13 comes
from Rackerby (1967). At Ala-13, a grid of 10 by 10 foot units oriented to the
cardinal directions was established (whether alignment was to magnetic north
or true north is unclear), and the highest point on the site surface was selected
as datum plane elevation. Burial depths are usually recorded with reference
to both datum plane and surface. Artifact depths are rarely labeled as to
referent, but Rackerby (1967: 2) implies that datum plane measurements were
used, and cross-checking where possible (for burial associations) suggests
that this is so. In this paper, it is presumed that reported artifact depths
from Ala-13 refer to datum plane unless they are specifically labeled other-
wise. Excavation began with power- stripping in Trench 13 which was
"immediately abandoned' (R 1967: 2), although power machinery was regularly
used to move backdirt and to open pits D through J in Trench 12 and pit H-11
after hand excavation had ceased. The same ''shovel-broadcast' method des-
cribed for Ala-328 was used at Ala-13, with occasional use of picks. Screens
of one-half or one-quarter inch mesh were used to process matrix around
features and burials. Faunal material and some lithic material was collected,
segregated by pit and 12-inch level; part of the former was identified and
analysed by Whelan (1967, 1970). Although column samples for microanalysis
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of mound constituency were collected (R 1967: 3), there is no record of their
ultimate disposition.

Ala-12 was covered with alluvial overburden at the time of excavation
in 1965, necessitating test borings to locate the midden surface by depth, and
a2 power stripping operation to remove 26 inches of accumulated overburden
from about half of the site surface. Deeper power trenches were opened
around the west, south and north of the site to securely establish the limits
of midden extent. A north-south baseline was established (whether alignment
Was to true north or to magnetic north is unclear) and several 10 by 10 foot and
5 by 5 foot units were opened. 1 According to Rackerby (1967: 30), "Excava-
tions proceeded in the same manner as at Ala-13. " Artifacts, burials and
features were recorded to depth below surface. A datum plane was established,
but was referred to only in burial records, where depth below surface were
also cited. The site topography was not mapped. Faunal material and some
lithic material was collected by 12-inch levels; some of the former has been
analysed (Whelan 1967, 1970). Rackerby (1967: 30) reports that quarter inch
Screens were used for burial and feature matrix, although Oliphant's handout
to students in 1968 states that no screening had been done at the site.

In 1968, Oliphant directed excavation of 2 10 by 5 foot pits at Ala-12,
2.5E/11N and 1E/10N. Digging was done with shovels, picks and trowels.
All of the material from pit 2. 5E/ 11N was passed through quarter inch screen.
The shovel-broadcast method was used in pit 1E/ 10N, with screens used only
for the material from feature 28. Excavation proceeded in 12-inch levels.
Absolute depths below surface of artifacts, burials and features were recorded.
Faunal material and some lithic material was saved by 12-inch levels; this
Was never analysed.

Sample recovered. Wedel (1935) estimated the size of Ala-328 to be 100 by
70 yards; his excavations showed maximum depth to be greater than 12 feet.
Davis (D&T 1959: 1, Map 1) gives dimensions of 350 by 250 feet, with a known
‘depth of 13 feet near center. Roughly 20% of the site surface has been opened
by excavators, as Map 2-2 shows. Because records are incomplete, it is
Uncertain how many of the pits were excavated to sterile base, and precise
calculation of the volume of material excavated is not possible. A minimal
estimate is 75, 947 cubic feet. This was calculated after a study of student
hotes and the deepest reports of artifacts and burials in each unit allowed

On Rackerby's Map 3, units are inconsistently labeled, some according to
hortheast corner, some according to northwest corner, and 2 pits have iden-
tical labels. Map 2-5 herein shows pits labeled according to grid coordinates
of the northwest corner; locations in this paper refer to pit designations on
this corrected map.
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estimation of the final depth to which each pit was excavated. In equivocal
instances (e.g., 3 artifacts at 96 inches, 1 at 120 inches) the conservative
estimate (96 inches, in this case) was preferred. Table 2-6 summarizes the
data used for this calculation, and indicates which pits were probably excavated
to sterile. As with depth estimates, evidence that sterile was reached was
evaluated conservatively. Approximately 517 burials were exposed and about
3500 items (not counting individual beads found together as lots) were cata-
logued as artifacts from Ala-328; this is equivalent to 0. 007 burials and

0. 046 artifacts per cubic foot removed. 1

Ala-13 was a circular mound estimated to measure 300 feet in diam-
eter before part of it was destroyed by construction of an earthen dike in the
early part of this century (R 1967: 1). Rackerby implies a 6 foot depth of
midden, but 55 to 60 inches seems a more accurate estimate. 2 There are no
records showing the depth to which each pit was excavated. Rackerby (1967:
2) estimates that 26 pits were dug to an average of 55 inches depth, which
would give 11,916 feet as the volume removed by excavators. Using the depths
of the deepest burials or artifacts reported from each pit as indicators of
maximum depth to which that pit was dug, I found that twenty five 10 by 10 foot
pits and two 5 by 10 foot pits (which sum to give Rackerby's 26 pits) were
excavated to an average depth of 47 inches. Calculation of volume removed
from each pit gives 10, 245 cubic feet as the volume removed by excavators.
Table 2-7 summarizes the data used for this calculation, and indicates which
pits were probably excavated to sterile base. Both estimates ignore the power
stripping of pits 12D-j and 11H. Reported artifacts almost exclusively pertain
to burials at sterile base in this area, suggesting that midden from shallower
depths was not carefully examined for artifactual material; hence it seems
incorrect to treat the power stripping as equivalent to hand excavation in cal-
culating the volume of material excavated. As an estimate, I treat the power
stripping as an 18 inch excavation of eight 10 by 10 foot pits, adding 1200 to
the total volume excavated at Ala-13, to give 11, 445 cubic feet. About 4% of
the original site surface was sampled. 3 Approximately 425 putative artifacts

1 The figures calculated separately for each excavation are: SFSU, .007
burials and . 045 artifacts per cubic foot; Hayward, .005 burials and . 067
artifacts per cubic foot; Wedel, . 008 burials and . 035 artifacts per cubic foot.
It should be noted that a number of catalogued items did not appear to be
artifacts when examined; hence these are maximal figures for artifact yield
of the midden.

2 Burial 76, nearest to the datum point (reportedly the highest point of the
mound), was in a submound pit at 50 inches below surface, 57 inches below

datum plane (R 1967: 77).

3 Rackerby (1967: 2) mentions a ten per cent sample, but this refers to
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(not counting individual beads found together as lots) and 108 burials were
exposed or recovered at Ala-13; this is equivalent to 0. 037 artifacts and
0. 009 burials per cubic foot excavated.

Ala-12 was nearly circular, measuring 150 feet north-south by 140
feet east-west before flood control work destroyed part of the site; maximum
midden depth was 56 to 60 inches (R 1967: 30). In the absence of records
indicating the depth to which each pit was dug, an estimate was made, on the
assumption that each pit was excavated to the depth of the deepest reported
burials or artifacts. This procedure gives a total volume of 3650 cubic feet
removed from the site, including both 1965 and 1968 excavations. Table 2-8
Summarizes data used in this calculation, and indicates which pits were
Probably excavated to sterile. Approximately 6% of the site surface was
sampled. Thirteen burials and about 450 putative artifacts (not counting
individual beads found together as lots) were exposed or recovered at Ala-12;
this is equivalent to 0. 004 burials and 0. 123 artifacts per cubic foot excavated.
This is a higher artifact yield and slightly lower burial yield relative to dirt
moved than was attained at Ala-13 and -328. It holds for the 1965 and 1968
excavations considered separately, and for the screened and unscreened pits
of the 1968 excavations considered separately.

Previous analyses and reports.

Artifacts recovered from the Wedel excavations at Ala-328 were in-
cluded in Gifford's (1940, 1947) compendia of Californian bone and shell
artifacts. Beardsley (1954: 98-99) summarized the archaeology as revealed
by the Wedel collection. On the basis of 7 graves with associated artifacts,
he found 2 components, 1 pertaining to his Ellis Landing Facies, temporally
equivalent to the Middle Horizon of the Valley, and 1 belonging to his
Fernandez Facies, temporally equivalent to Phase 2 of the Late Horizon of the
Valley. He noted the absence of evidence for a component of his Emeryville
Facies, temporally intermediate between Ellis Landing and Fernandez Facies,
equivalent to Phase 1 of the Late Horizon of the Valley, but mentioned evidence
for a component pertaining to that facies ad adjacent site Ala-329. Beardsley's
cultural break between Ellis Landing and Fernandez components occurs between
36 and 48 inches below surface, in the area of contrast between hard packed
midden and less compact upper levels of the mound noted by Wedel at 42 to
48 inches depth. Burials without associations were found deeper than the
deepest assignable to Ellis Landing Facies. Beardsley leit open the question
of their temporal and cultural implications, although he considered the presence

\—

27,200 square feet ''available for investigation' (this phrase is not explained
further), rather than to the 70, 686 square foot area of a circular site 300 feet
in diameter, disregarding the effect of topography, which would increase this
figure.
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Table 2-6. Estimates by pit of depth and volume of excavations, Ala-328.

Pit Dimensions (ft.) Depth (in.) Sterile Volume (cu. ft.)

Wedel excavations

0-5S 10-15E 5x5 96 200
0-5S 7-10E 3x5 120 150
0-5S 5-7E 2x5 96 80
W and S of datum 1 radius of 8 12 200
40-50S O0-5E 5x 10 120 500
40-55W 40-45S 5x 15 40 250
30-40S 0-5E 5x 10 48 200
0-5E 0-5S 5x5 48 , 100
0-5E 5-10S 5x5 72 : 150
0-5E 10-15S 5x5 84 175
5-631E 123-163S 2 11 x4 84 42
40-45S 35-40W 5x5 8 17
40-45S 55-60W 5x5 21 44
30-40S 55-60W 5x 10 26 108
20-30S 55-60W 5x 10 12 50
0-5S 40-50W 5x 10 57 238
0-5S 50-60W 5x 10 48 200
35-40N 50-65W 5x 15 20 125
15-30S O0-5E . 5x15 31 194
Hayward excavations

A-66 10 x 10 49 408
B-66 10 x 10 48 400
C-66 10x 10 66 550
D-66 10x 10 66 x 550
E-66 10 x 10 54 450
F-66 10 x 10 -39 325
G-68 10x 10 38 317
J-68 10 x 10 43 358
K-68 10 x 10 48 400
L-68 10 x 10 60 500
M-68 10 x 10 16 133
Test Pit 1 5x5 60 X 125
Test Pit 2 5x5 36 75
Al-67 5x 10 24 100
A2-67 5x10 18 75
B1-67 5x 10 34 142

B2-67 5x10 54 X 225
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Table 2-6 {continued)

Pit Dimensions (ft.) Depth (in.) Sterile Volume (cu. ft.)

Hayward excavations (continued)

Cl-67 5x 10 48 200
C2-67 5x10 60 X 250
D1-67 5x 10 37 154
D2-67 5 x 10 42 X 175
El-67 5x 10 48 x 200
E2-67 5x 10 48 X 200
Fl-67 , 5x 10 48 200
F2-67 5x10 50 b'd 208

SFSU excavations

A-1 I 10 x 10 146 x 1217
A-2 I 10 x 10 126 x 1050
A-3 I 10 x 10 96 800
A-4 I 10 x 10 108 x 900
A-5 I 10 x 10 108 x 900
A-6 1 10 x 10 114 x 950
A-7 I 10 x 10 111 x 925
A-8 1 10 x 10 84 700
A-9 I 10 x 10 72 600
A-10 I 10 x 10 24 200
B-1 I 10 x 10 120 x 1000
B-2 I 10 x 10 96 800
B-3 I 10 x 10 96 x 800
B-4 1 10 x 10 102 850
B-5 I 10 x 10 60 500
B-6 1 10 x 10 120 x 1000
B-7 I 10 x 10 78 650
c-1 1 10 x 10 124 x 1033
c-2 1 10 x 10 114 x 950
c-3 I 10 x 10 114 x 950
C-4 I 10 x 10 120 x 1000
Cc-5 I 10 x 10 96 800
C-6 I 10 x 10 96 800
c-7 1 10 x 10 96 800
D-1 I 10 x 10 124 x 1033
D-4 I 10 x 10 110 x 917
D-5 I 10 x 10 110 x 917
D-6 I 10 x 10 96 x 800
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Table 2-6 (continued)

Pit Dimensions (ft.) Depth (in.) Sterile Volume (cu. ft.)

SFSU excavations (continued)

D-7 I, north half 5x 10 96 400
D-7 I, south half 5x 10 60 250
E-1 I 10 x 10 124 x 1033
E-6 1 10 x 10 96 800
E-7 1 10 x 10 90 x 750
F-1 1 10 x 10 96 x 800
F-6 1 10 x 10 60 500
F-7 1 10 x 10 60 X 500
A-3 1I 10 x 10 108 X 900
A-4 1II 10 x 10 120 b4 1000
A-5 11 10 x 10 108 x 900
A-6 11 10 x 10 96 x 800
A-7 1I 10 x 10 96 x 800
A-8 1I 10 x 10 96 800
A-9 1II 10x 10 108 X 900
A-10 II 10 x 10 96 800
B-4 1I, south half 5x10 120 x 500
B-5 1II 10 x 10 120 x 1000
B-6 1I . 10 x 10 96 x 800
B-7 1I 10 x 10 120 x 1000
B-8 1II 10 x 10 102 x 850
B-9 1I 10 x 10 96 800
B-10 II 10 x 10 90 x 750
C-5 1II 10 x 10 120 X 1000
C-6 11 10 x 10 108 x 900
C-7 1 10 x 10 96 x 800
Cc-8 11 10 x 10 96 x 800
C-9 1II 10 x 10 100 x 833
C-10 1I 10 x 10 72 600
D-5 11 10 x 10 108 x 900
D-6 1II 10 x 10 108 x 900
D-7 1I 10 x 10 108 x 900
D-8 1II 10x 10 96 X 800
D-9 1II 10 x 10 120 x 1000
D-10 II 10 x 10 84 X 700
E-5 1II 10 x 10 24 200
E-6 11 10 x 10 102 X 850
E-7 1I 10 x 10 110 X 917
E-8 1II 10 x 10 87 b4 725



Table 2-6 (continued)

Pit Dimensions (ft.) Depth (in.) Sterile Volume (cu. ft.)

SFSU excavations (continued)

E-9 1II 10 x 10 84 x 700
E-10 II 10 x 10 60 X 500
F-5 1II 10 x 10 100 X 833
F-6 1I 10 x 10 96 x 800
F-7 1I 10 x 10 120 X 1000
F-8 1II 10 x 10 72 x 600
F-9 1L 10 x 10 75 625
F-10 II 10 x 10 48 400
G-3 11 10 x 10 66 550
G-4 1II 10 x 10 90 X 750
G-5 1II 10 x 10 84 X 700
G-6 1I 10 x 10 84 x 700
G-7 11 10 x 10 80 X 667
H-7 1I 10 x 10 36 300
I-6 II 10 x 10 12 100
I-7 II 10 x 10 24 200
I-9 II, NW quarter 5x5 40 x 83
J-5 1II 10 x 10 24 200
J-6 II 10 x 10 81 X 675
J-7 11 10 x 10 62 X 500
J-8 1I 10 x 10 70 X 583
J-9 1II 10 x 10 60 X 500

Housefloor exposure detailed in Wedel notes (1935).

Area of burials 15-17; Wedel notes mention clearing overburden to ex-
pose portions of burials outside established pit boundaries.



Table 2-7. Estiniates by pit of Table 2-8. Estimates by pit of depth and

depth and volume of excavations, volume of excavations, Ala-12,
Ala-13.

Pit Dimensions Depth Sterile Vol
Pit Depth Sterile Volume (ft. ) (in. ) (cu. ft. )

(in. ) (cu. ft.)

2.5E/11N 5 x 10 54 x 225
C-13 44 367 1E/10N 5x 10 60 X 250
D-13 51 X 425 OE/11N 10 x 10 54 x 450
E-13 58 b'q 483 5.5E/10N 5x 10 36 150
F-13 53 442 0E' 8N 10 x 10 60 X 500
G-13 50 417 1E/7N 10 x 10 60 x 500
H-13 55 b'e 458 0E/TN* 3x4 60 x 60
I1-13 46 b'e 383 5.5E/7TN 5x 10 36 150
J-13 43 X 358 OE/5N - 10 x 10 60 X 500
E-14 64 X 533 5.5E/5N 5x 10 30 125
E-15 55 X 458 5.5E/4N%* 5 x 10 30 140
E-16 47 392 +3x2
M-16 32 267 1W/2N 10 x 10 48 400
E-17 55 b'q 458 0E/2N 10 x 10 24 X 200
F-17 53 b'e 442
G-17 62 517
H-17 40 X 333 * Unit partially excavated only in south-
1-17 48 X 400 east quadrant (see Map 2-5).
J-17 48 400
K-17 45 X 375 %% Unit expanded west into what should
L-17 37 x 308 have been 5E/4N (see Map 2-5), but
M-17 42 x 350 artifacts credited to 5. 5E/5N,
N-17 36 X 300
E-18 67 558
G-18*% 17 71%
H-18 20 167
I1-18% 26 108%
E-19 57 475

* Five by ten foot pit; all
others were ten by ten feet.
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of 1 ventrally extended burial to be possible evidence for Early Horizon occupa-
tion on the bay shore.

Davis reported upon material gathered in the first 5 seasons of SFSU
excavations at Ala-328 in a masters thesis for UC-Berkeley which was subse-
quently published (D&T 1959). Joint authorship with A.E. Treganza reflected
the role of the latter as excavation director, but the analysis and interpretation
offered is Davis' (D&T 1959: iv), hence he is referred to alone as the author
throughout this paper. Davis suggested the presence of 3 cultural components
at the site, characterized by differing frequencies of occurrence of particular
artifact types and burial complex attributes. Change between components was
gradual and exhibited continuity. The distribution of artifacts recovered with-
out association as well as those found as grave goods was considered in Davis!
formulation. As he anticipated (D&T 1959: 62) material from subsequent
excavations necessitates some alterations in his scheme, and these will be
discussed in Chapter 5. Specific revisions or comments regarding his descrip-
tions of artifact types and mortuary complex are included in Chapters 3 and 4
where appropriate.

In addition to characterizing 3 components at Ala-328, Davis attempted
to evaluate the affinities of the site to other central California sites by comparing
frequencies of occurrence at other sites of selected artifact types from Ala-
328. This permitted him to note that certain artifact types, such as serrate
bone and bone wedges, are found primarily in bay and coastal sites, rarely in
sites of the interior Valley. From this he concluded that ''culture differences
did exist between the two regions in prehistoric time'" (D&T 1959: 67). It is
unclear whether he interpreted this difference to reflect anything other than
environmental demands on a tradition essentially the same as that found in the
interior, as Beardsley had previously asserted. However, Davis' use of Ala-
328 traits rather than traits drawn from the 3-horizon Valley scheme as a
basis for comparison provided the reader with more of a delineation of Bay
area culture than had Beardsley's approach.

Rackerby's (1967) report on the 1965 excavations at Ala-13 and Ala-
12 compares poorly with Davis' work. There is no discussion of the goals of
the excavation or analysis, perhaps a reflection of the salvage nature of the
Wwork. The report briefly discusses mortuary patterns and describes the
artifacts in terms of their significance as time markers according to the Valley
horizon scheme. Rackerby did not personally examine all of the artifactual
material. His report was prepared while he was in residence as a graduate
student in Illinois. This perhaps explains why Ala-13 and Ala-12 artifacts
Wwere not compared with the Ala-328 collections, a procedure which would have
benefited the study. For example, Rackerby claims to have isolated a pre-
viously unreported bone awl type at Ala-12, but numerous specimens of the
type are present in the Ala-328 collection. A number of errors in identification
of shell species, bone type and rock type are present in the report, as well as
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inaccurate descriptions of some artifacts and incorrect typological identifi-
cation of some shell beads. These errors are corrected in Chapter 3 below.

Several masters theses at SFSU treat material from 1 or more of the
sites. These include a constituent analysis of midden from Ala-328 (Ringer
1972), an analysis of mammal remains from Ala-328, -13 and -12 (Whelan
1970), and a study of the paleopathology of human skeletal remains from Ala-
328 (Ryan 1972). Desgrandchamp (1976) uses data from Ringer (1972) to
compare estuarine exploitation in the San Francisco Bay area and the Santa
Barbara region of southern California. Results of Ringer's constituent
analysis and Whelan's faunal analyses have been presented above. Ryan's
work is referred to in Chapter 4 below.

It should be noted that Ryan's study is the only work to date which
treats a large proportion of skeletal material from any of the sites. Dr.
Sheilagh Brooks of the University of Nevada, Las Vegas, made some anthro-
pometric measurements on Ala-328 material excavated through 1957 (personal
communication 1973). Her only published study to date regarding this material
(Brooks and Hohenthal 1963) discusses 2 individuals from Ala-328 which were
found to have cleft palates. Dr. Judy Suchey of California State University,
Northridge, recorded nonmetric traits of the crania of 39 individuals from
Ala-328 as part of a study of biological distance among central California
populations (Suchey 1975)., In addition to these efforts, there are unpublished
determinations of age and sex of some of the Ala-328 material, discussed in
Chapter 4.

Thus, although excavation at Ala-328, -13 and -12 led to the recovery
of skeletal remains of more than 600 individuals, we cannot at present describe
the physical characteristics of the occupants of these sites. This deficiency
limits the present study to a characterization of Bay area inhabitants solely
in cultural terms, and prevents any assessment of the implications of the
parallel and convergent models of change with regard to genetic interactions
of populations in central California.

Radiocarbon determinations.

Radiocarbon determinations have been made on 2 samples from Ala-
328. The first, C-690, was a charcoal sample collected from pit A-51 at a
depth of 132 inches at the base of cultural deposits. This provenience infor-
mation comes from the correspondence of Dr. Robert F. Heizer, under whose
auspices the determination was made, and who was kind enough to let me
examine copies of the cover letter sent with the sample and that in which Libby
reported his results. A photographic slide of the latter exists at SFSU, in
which it is clearly specified that the sample came from pit A-5; for this
reason, it is not possible to explain why D, Clark (1964: 166) was given pit C-
1, 136 inches, as provenience of the sample. Burial records indicate that
sterile matrix was reached in pit A-5 I at about 100 inches; a number of burials
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recovered from 100 to 116 inches in the pit were reportedly in submound
Mmatrix., Davis' field notebook indicates that the southern 3 feet of the pit were
excavated to 114 inches but gives no information regarding the northern portion.
Davis' Diagram 1 (D&T 1959) is ambiguous, but permits the interpretation

that the pit was excavated to 132 inches below surface. However, the presence
of charcoal in an otherwise sterile layer remains unexplained.

Libby, using the solid carbon method, obtained the following results
for the sample (1954: 138): 2588 + 200, 2090 + 220, and an average 2339 +
150 radiocarbon years, or 389 BC + 150 years.

Because of confusion regarding provenience of sample C-690, concern
that it may have been a composite sample of charcoal pieces scattered through
the pit, questions regarding the accuracy of the solid-carbon method, and the
desireability of multiple samples when making age estimates, another deter-
Mmination was made for the basal level of Ala-328. In the spring of 19741
collected a sample of non-artifactual shell, mostly oyster, from the northwest
corner of pit D-5 II at an approximate depth of 100 inches below surface,
calculated with reference to a housefloor left in situ which had been reported
at 90 inches deptn. The sample came from the area of contact between midden
and submound clay. It was submitted to Teledyne Isotopes as their sample
number I-8085, which gave a determination of 2330 + 90 years (-. C 14 252 +
8), or 380 BC + 90 years.

The overlap between determinations for the 2 samples is striking.
Since shell radiocarbon dates tend to be 'old' in the few comparative tests
which have been made between shell and charcoal samples in California, these
determinations should be considered a maximum age for initial occupation of
the portions of the site from which they were recovered.

A radiocarbon determination was made on a single sample from Ala-
13, The data which follow are taken from Rackerby (1967: 6, 49). The
Sample, a section of burned limb from hearth feature 8 in pit E-14 at 55 inches
below surface (69 inches below datum plane), was submitted to Geochron
Laboratories in 1967 as their sample GX1049. Using the gas method, they
reported a determination of 1685 + 85, or AD 265 + 85 years (incorrectly
Calculated to be AD 375 by Rackerby).

Rackerby (1967: 49) reports that a charcoal sample submitted from
Ala-12 did not yield sufficient gas for a determination to be made.
Nearby sites.

As already mentioned, a fourth site is closely associated with the 3
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sites to which this paper is devoted. Ala-329, located about 300 years south-
east of Ala-328, has been partially excavated by crews from Stanford University
and San Jose State College. Material is presently being analysed at Stanford.

A preliminary report on 3 seasons of work by Stanford has been published
(Coberly 1973).

Four other sites in the vicinity have been sampled. About 2 miles
to the southeast of the Coyote Hills sites lie Ala-330 and -331, which were
probably once shell middens similar in size and composition to Ala-328,
Manuscript number 296 at the Archaeological Research Facility, UC-Berkeley,
pertains to excavations at Ala-330 by a UC-Berkeley field class in the late
1950's. Phebus (1973) reports on salvage excavations conducted at the site in
1960 and 1961. I inspected the site in 1974; it has been sufficiently disturbed
by grading and construction that further excavations would probably not be
informative.

Ala-331, a few hundred yards to the southwest of Ala-300, was
sampled by students from Hayward. Field notes, artifacts and a burial
removed in the excavations have been deposited at Hayward. Breck Parkman,
one of the excavators and presently a graduate student at Hayward, estimated
that the site measures about 350 by 200 feet, with a maximum depth of 60
inches near the center. Artifacts recovered include Haliotis '"banjo' orna-
ments which fall into Gifford's type N4 (1947: 22, 83). The site should be
protected from disturbance and eventually sampled more extensively.

Further southeast along the bayshore and slightly inland, tucked into
hills about 2 miles south of Mission San Jose, is site Ala-342, excavated in
1968. Artifacts from the site indicate that it was in use after contact with
Europeans. It has been interpreted as an activity site devoted to the roasting
of vegetal foods (C. King 1968). Its presence suggests that future research
into subsistence practices in the Bay area should include a search for other
such activity sites.

The fourth site, further removed from the bay than the others, is
Ala-343, located about 6 miles almost due east of the Coyote Hills sites with-
in the town of Fremont. Some artifacts from the site and a very brief report
describing work in 1968 have been deposited at SFSU (Wildesen 1968). A few
details are included in Wildesen (1969). I examined construction test trenches
put through the locality in 1974. They suggested that a very deeply buried
component may be present, as well as the shallower one sampled by Wildesen.
It appears that Ala-343 is probably several occupation sites spread over a
large area adjacent to the now-extinct Stuiver's Lagoon. This would be a
valuable place to sample extensively as part of research into exploitation of
inland resources and the nature of inland occupation sites in the Bay area.
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Chapter 3. ARTIFACTS.

Introduction.

Artifact descriptions below are ordered according to 2 factors: the
relative frequency of occurrence of particular artifact types as burial asso-
ciations, and the raw material of which they are made. The rationale for
ordering by frequency of occurrence in graves stems from the goal of this
paper to characterize the archaeology of 3 Bay area sites in a manner which
will permit evaluation of the parallel and convergent models of cultural
development for central California discussed in Chapter 1. Since Lillard,
deizer and Fenenga's innovation of the approach in 1939, archaeological sites
incentral California have generally been characterized according to traits
revealed in gravelot analysis. In the interests of comparability, the artifactual
data from Ala-328, -13, and -12'are presented in a manner which emphasizes
their place in the mortuary complex or complexes at the sites.

Any ordering scheme has its drawbacks. The emphasis here on
burial associations may be criticized because absence rather than presence of
grave goods is more characteristic of burials from 2 of the sites discussed.
Artifacts accompanied one third of the burials at Ala-328, less than one half
of those at Ala-13, and about three quarters of those at Ala-12, where the
burial sample is small; see Chapter 4.) In fact, because of the relatively
now occurrence of artifactual accompaniments with burials at these sites, an
ordering based solely on grave associations is inadequate. For this reason,
raw material of artifacts is also used as a basis for arranging type descriptions
below. Although groups based on raw material are primarily descriptive,
inferred trends over time in changing degrees of interest in bone, stone and
shell have been used previously to show cultural development in central
California (see Beardsley 1949: Fig. 2). Hence attention to raw material here
also obeys the criterion of comparability used to justify emphasis on burial
associations in the presentation of artifact descriptions.

Other ordering schemes were considered and rejected. An assem-
dage might be characterized by its numerically predominant artifact types,
but ordering artifacts according to absolute numbers of specimens recovered
raises issues of equivalency (e.g., is 1 shell bead equal to 1 stone mortar? ).
Functional or contextual groupings such as have been commonly used in central
California site reports (e.g., LH&F 1939; D&T 1959) assume knowledge which
is lacking and may create illusions of fact in areas which in reality beg inves-
'ri‘gation. It will be noted, however, that although function is not a basis for
the ordering of the artifact descriptions below, assumptions regarding function
to underlie some of the categories employed (e.g., chipped stone blades and
scrapers, fish-spear prongs). Furthermore, discussions of presumed use are
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included in the descriptions of artifact types for which inferences of function
have commonly been made, or for which there is contextual evidence sug-
gestive of use. There is no attempt to ignore function, but rather to be clear
about the state of knowledge regarding function in each case.

It is hoped that the criterion of comparability mentioned above justifies
the selection of grave occurrence and raw material as factors which determine
the ordering of artifact descriptions here. The data are presented in what is
intended to be sufficient detail to permit their reorganization for purposes
other than the site characterizations and limited inter-site comparisons
attempted in this paper.

For each artifact type, descriptions of the samples from Ala-328, Ala-
13 and Ala-12 are presented one after the other. This encourages item-by-
item comparision of the assemblages from the 3 sites. The overall ordering,
from pigment to shell to bone to stone artifacts, and the ordering within these
classes generally follows the frequency of occurrence of particular artifact
types as grave goods at Ala-328, with some consideration of the absolute
numbers of specimens recovered (see Table 3-1). 1 Departure from strict
adherence to order by grave occurrence permits the joint consideration of
items such as various forms of pointed bone or chipped stone which may
profitably be described together in spite of their differing frequencies of
occurrence as grave goods.

Identification of raw materials.

Shell was identified according to species on the basis of knowledge
gained informally in working with identified archaeological specimens at SFSU
and at the Lowie Museum, and in consultation with James Dotta of the
Treganza Museum and James Bennyhoff of California State College, Sonoma.
Doubtful identifications are mentioned in the text where appropriate,

Relatively little of the modified bone has been identified by genus or
species., Comparions with type collections at the California Academy of
Science by SFSU student Joe Darr resulted in identification of ulnae of canids
and racoon (Canis sp. and Procyon lotor), bacula of sea otter (Enhydra lutris),
parasphenoids of sturgeon (Acipenser sp.), and incisors of canids and bear
(Canis sp. and Ursus sp.). W,I. Follett of the Academy assisted in the eval-
uation of sting ray spine artifacts by showing the author unmodified caudal

1 Some differences in grave good frequency between the 3 sites are ignored
in this ordering (cf. Tables 3-1, 3-2, 3-3), but these are dealt with in the text
descriptions and in discussion of similarities and differences between the 3
sites in Chapters 4 and 5.
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spines of Myliobatis californica. Comparison with figures in Olsen (1964,
1968) ajad with incomplete type skeletons at SFSU by the author permitted
separation of bird and mammal bone. Bird bone was not classified further,
but some modified mammal bone was identified as cervid. Size was the basis
for identifying particular specimens as elk, deer, or antelope. Whelan (1970)
identified the following cervid species among unmodified bone recovered at the
3 Alameda sites: Antilocapra americanus (antelope), Odocoileus hemionus
(mule deer or blacktailed deer), Cervus canadensis (elk). It is presumed that
the modified cervid bone from these sites also consists of these species.

Charles Bickel, a specialist in metamorphic rocks, and Stephen
Kirsch, a mineralogist, both professors in the Department of Geology, SFSU,
assisted in identification of stone material in the collections. Bickel worked
primarily with charmstones, and Kirsch with chipped stone artifacts and
miscellaneous mineral and rock specimens., Their methods and conclusions
are discussed in the sections devoted to charmstones and chipped stone artifacts
below. Without examining every specimen, both geologists confirmed the
author's identification of most pecked and ground stone artifacts as sandstones,
and agreed with the conclusion that few specimens of granite and none of
basalt are present in the artifactual material, No attempt was made to identify
pigment specimens either by geological or chemical methods.

Pigment -- Ala-328

Pigment was the most frequent burial accompaniment at Ala-328, It
wasa definite association with 53 graves, and a possible association with 3
others. ! The 57 individuals in these 56 graves include 9 individuals below
21 years of age (1 female, others not sexed) and 31 adults 21 and over (16
males, 8 females, 7 of undetermined sex) among those for whom age and sex
was determined.

"Ocher', the usual label for pigment in the records, was the sole
accompaniment of 15 or 16 of the 53 burials with which it was definitely
associated, and 2 of the 3 graves where ocher was a possible accompaniment
lacked other associations. Twenty three of the 53 graves with ocher lay in
thebasal cemetery. Two others, and 1 of the possible associations were on

I The total of 53 includes 4 burials for which Davis' tabulation (D& T 1959: 13,
14) is the only evidence of pigment as one of the grave goods. In all other
cases, a catalogued artifact or a reference in burial record or student notes
was the basis for concluding that pigment was a grave accompaniment. An
occurrence reported as a possible association in the burial record for W18 is
recorded as a definite association by Davis, but considered a possible asso-
ciation here.
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Table 3-1. Grave goods at Ala-328: incidence, frequency of occurrence.
Artifact type # spec. # w/burs. % w/burs. # burs. % burs,
w/type w/type

pigment 2 - - - 53 30
shell beads (55)* (50)* @100 50 29

whole (35)% (34)* @100 34 20

cut (33)* (29)* @100 23 13
shell ornaments 87 +%% 82+ 94 27 16
bone tubes 261 156 60 25 14
antler wedges 171 26 15 19 11
bone whistles 128 33 %kkk 26 16 9
serrate bone 223 15 7 14 8
mortar 124 14 11 14 8

whole 13 10 77 10 6

fragments 111 4 4 4 2
quartz crystals 32 16 50 11 6
pestle 127 13 10 9 5

whole 28 10 36 6 3

fragments 99 3 3 3 2
blunt pointed antler

tools 110 8 7 8 5
chipping hammers 204 7 3 6 3
quartz cobbles 5 29 13 45 6 3
pebble grave goods 28 28 100 6 3
pointed bone, angular

tip 68 6 9 5 3
sidebladed rib art. 60 8 13 5 3
obsidian blades 58 5 9 5 3
charmstones 53 13 25 5 3
modified non-obsidian

lacking use-wear 43 6 14 5 3
perf. mammal teeth 35 23 66 5 3
modified obsidian

lacking use-wear 23 8 24 5 3
pointed bone, nippled

tip 211 4 2 4 2
pointed bone, narrow

smooth conical tip 32 4 13 4 2
sting ray spine 12 6 50 4 2
non-obsidian flake

scraper 29 3 10 3 2
pointed cervid ulnae 13 31 3 2
pointed bone, flat tip 27 2 7 2 1
obsidian bifacially

chipped scraper 26 2 8 2 1
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‘Table 3-1 (continued)

Artifact type # spec. # w/burs. % w/burs. # burs. % burs, 1
w/type w/type

dull pointed fishspear

prongs 22 2 9 2 1
Serpentine clusters 21 21 100 2 1
antler rack art. 13 4 31 2 1
Unpointed perf. bone 9 3 33 2 1
Small polished bone

and antler objects 5 2 40 2 1
grooved and notched

stone 18 3 17 2 1
Unperf. mammal teeth 4 3 75 2 1
Phyllite pieces 2 2 100 2 1
misc, pecked stone 2 2 100 2 1
shell pendants (? ) 2 2 100 2 1
Mminiature mortars 20 1 5 1 1
abraded rubbing and

pPecking stones 31 1 3 1 1
hammerstones 13 1 8 1 1
bird talons 12 5 42 1 1
mod, ant., no use 7 1 14 1 1
Mica ornaments (1)* 1 100 1 1
Pointed perf. bone 4 1 25 1 1
bipointed bone 11 3 27 1 1
antler sockets 11 1 9 1 1
Pointed bird bone,

hollowbacked tip 42 1 2 1 1
Stone bead 1 1 100 1 1
Shell scraper 1 1 100 1 1

Documented specimens missing from the collection are tabulated in specimen
Counts and as burial associations if appropriate,

Possible associations not tabulated as burial associations.

Associations with multiple graves counted as associations with 1 individual.

Based on total number burials with artifact or ocher association: 174.

2 Only burial associations tabulated.

* Figure in parentheses is number of occurrences; see text for discussion
°f number of specimens represented.

*%  Minimal figure; counts all documented lost specimens, subtracts 4 un-
Provenienced specimens, assuming they are 4 lost specimens.

ook Minimal figure; 14 unbroken specimens, 19 lots of broken specimens
Which probably represent more than 19 unbroken whistles.
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Table 3-2., Grave goods at Ala-13: incidence, frequency of occurrence.

Artifact type # spec. # w/burs. % w/burs. # burs,
w/type

shell beads 1527+ 1458+ 95 16

whole 299 234 78 7

cut 1228+ 1224+ @100 12
shell ornaments 78+ 63+ 81 9
pigment 9(13)* 8(9)* 89(69)* 8(9)*
obsidian blades 11 6 55 5
mortars 9 5 56 5

whole 6 5 83 5

fragments 3 0 -0 0
bone whistles 15 10 67 4
modified obsidian

lacking use-wear 30 7 23 4
serrate bone 30 3 10 3
whole Haliotis 4 2 50 2
pointed bone, flat tip 4 2 50 2
chipping hammers 16 1 6 1
pointed bone, angular

tip 14 1 7 1
bone tubes 13 2 15 1
pointed deer splint 9 1 11 1
non-obsidan flake

scraper 4 1 25 1
non-obsidian blades 3 1 33 1
antler ''peg" 2 1 50 1
serrate shell 1 1 100 1
shell pendant (? ) 1 1 100 1

% burs.
w/burs.

32
14
24
18
16(18)%*
10
10
10
0
8

NS JNY N e ANl 0 )

[N SR o)

NNV

Possible associations not tabulated as burial associations.

Associations with multiple graves counted as associations with 1 individual.

Based on total number burials with artifact or ocher association:

2 Figures in parentheses take into account 4 questionable occurrences of

pigment; see text.
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Table 3-3. Grave goods at Ala-12; incidence, frequency of occurrence.

Artifact type # spec. # w/burs. % w/burs. # burs. % burs. !
w/type w/type
Pigment 4 4 100 4 44
Obsidian blades 8 3 38 3 33
chipping hammers 22 3 14 3 33
shell beads 16+ 16+ 100 2 22
whole 15+ 15+ 100 1 11
cut 1 1 100 1 11
Mmortar 27 9 33 2 22
whole 2 2 100 1 11
fragments 25 7 28 1 11
Pointed bone, angular
tip 5 2 40 2 22
Unperf, mam. teeth 23 23 100 2 22
Pestle 26 7 27 1 11
whole 1 0 0 0 0
fragments 25 7 28 1 11
Mmodified obsidian
lacking use-wear 8 1 13 1 11
blunt pointed antler : ‘
tools 7 1 14 1 11
Pointed thick spatulate
bone 3 3 100 1 11
bone whistles 2 1 50 1 11
Cut Haliotis orn. (?) 2 1 50 1 11
antler rack art. 1 1 100 1 11
bipointed bone 1 1 100 1 11
bone bead 1 1 100 1 11
Quartz crystal 1 1 100 1 11

Possible associations not tabulated as burial associations.
Associations with multiple graves counted as associations with 1-individual.

Based on total number burials with artifact or ocher association: 9.
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or near the site base, though outside the cemetery area. In 6 cases, ocher
was found in graves within 24 inches of the mound surface; all 6 were
cremations. A seventh grave above 24 inches was possibly accompanied by
ocher; this was an inhumation. Table 3-4 lists burials found with ocher and
shows their location and depth within the site.

Pigment was noted as a powdery deposit in graves or as a stain on
bone, soil, or artifacts. Generally it was concentrated in one area of the
grave. In a few instances it formed a bed under the skeleton or thoroughly
stained almost all bones, but such generous use as that suggested by Uhle
(1907: 24) for Ala-309 was never observed at Ala-328, nor at the other Alameda
sites reported on here. Occasionally pigment occurred in discrete red lumps
which were recovered as artifacts. One instance of ''yellow ocher' was
recorded as a grave deposit. Pigment color was red in all other cases, which
were usually described as ''red ocher'. '"Limonite pigment'" and ''cinnabar"
were each reported once. A '"hematite paint-rock' and "2 pieces limonite"
were 2 of the 3 pigment occurrences reported as possible burial associations;
neither is present as a catalogued specimen.

None of the recovered pigment lumps has been analysed to determine
specific composition. As reported in D&T (1959: 18), several of the latter
were recovered outside of graves. They are soft to the touch, and presumably
would not require grinding before use. A chipping hammer recovered from
B-7I at 116" below surface was reportedly stained with red ocher when found,
although it is not presently stained. None of the mortars, large or miniature,
show traces of pigment. Several pestles are stained, but no stain was noted
in the original catalog, and because it is known that several pestles were used
in classroom demonstrations of pigment grinding, aboriginal staining cannot
be safely iniferred. Thus, the reported single occurrences of hematite and
limonite chunks, one stained grinding implement, and the existence of small
mortars conprise the equivocal evidence for pigment preparation by heating
and grinding at Ala-328.

Pigment -- Ala-13

Pigment was a more frequent grave association than any artifact type
except shell beads and shell ornaments at Ala-13. It was recovered with 8 or
9 burials: 7, 9, 29, 46, 47, 61, 63, 74, and possibly 77. Three infants and
6 adults occupied these graves.

Six of the graves in which pigment was found were dug into the sub-
mound; 3 of these lacked associations other than pigment. The 3 shallower
graves in midden, burials 9, 61, and 63, also lacked other grave goods.
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Table 3-4. Provenience of burials with pigment associations, Ala-328.

Burials with pigment definitely associated: W6, W21, 67-11, 66-13, 4, 8, 18,

26, 29, 35, 38, 40, 41, 42, 50, 54, 55, 57, 58, 64, 65, 80, 90, 91, 92, 100, 106,
107, 108, 119, 120, 121, 126, 129, 130, 131, 132, 179, 205, 219, 222, 314,

353, 378, 379-383, 391, 406, 409, 410, 413, 417, 439, 441.

Burials with pigment possibly associated: W18, 223, 431.

SFSU Grid I SFSU Grid II Hayward Excavations

A-3: 42, 53 A-4: 100, 103, 106 A-66: 39

A-4: 96, 100, 105, 106, A-5: 90 Test Pit 1: unknown d.
108 A-5/6: 88

A-4/5: 102, 102 A-9 (into Grid I): 84 »

A-5: 100, 100, 100, 100, B-4: 110 Wedel Excavations
101, 108, 116 B-9: 72

A-5/6: 79, 112, 116 B-10: 62 10-15'E 0-5'S: 66

B-3: 36 C-5: 50 40-50'W 0-5'S: 38

A/B-4: 120 D-8: 24 50-60'W 0-5'S: 26

C-5/6: 12 E-6: 70

C-6: 8, 12 E-7: 92 .

C-7: 17, 60 E-9: 47 Two SFSU burials

D-4: 78 F-6: 37 omitted because of

D-7: 24, 30 F/G-6: 57 unknown location.

D-g8: 22 J-7: 54

F-1: 96 J/K-5/6: 46 Depths in inches below

surface.
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Pigment was reported as ''red ochre'" (sic), a red stain or powder
on the bones, in 8 cases; and as a discrete lump of "hematite! in 1 case,
burial 77 (R 1967: 64-77). Four other lumps of what is described as '"hematite"
were reportedly recovered unassociated in the midden (R 1967: 11). None of
the pigment was examined for this report; it has apparently been discarded
from the collection. Because the '"hematite ore! reported from Ala-12 was
incorrectly classified as such (see footnote below), the identity of the reported
"hematite!" at Ala-13 must be questioned.

Three miniature mortars recovered from the site could have been used
for pigment preparation, but none is stained, nor are any other stone artifacts,

Pigment -- Ala-12

Pigment was the most common grave association at Ala-12, accompany-
ing 4 burials: 2, 7, 8, and 11, Individuals in these graves include 1 youth
and 3 adults. Other grave goods in addition to pigment accompanied 3 of the
graves; the unmodified stone and bone recovered with burial 8 may or may
not represent deliberate accompaniments.

Burials 2, 7, and 8 lay in graves dug into submound. Burial 11 lay
in a mixed matrix of midden and sand immediately above submound, and was
considered to be 'at the bottom of the site' (Oliphant 1968: 10).

Pigment was reported as a red powder in all 4 cases 1, staining the
buried bones. Burial 2 was exceptional in that ocher lined the pit, and the
body was stained from ribs to feet on top and below (R 1967: 83); stains were
apparently not found on the undersides of the other burials.

One fragment of a miniature mortar was recovered at Ala-12; it
shows no stain indicative of use in pigment preparation, nor were any other
artifacts recovered at the site so stained.

Shell Beads -- Introduction.

The assemblages from the 3 Alameda sites include about 7500 classi-
fiable small (maximum dimension less than 3 cm) perforated shell artifacts

I Rackerby (1967: 34, 41, 84) mentions 6 lumps of "hematite ore'. Only3
were catalogued, those recovered with burial 5. They are unmodified pieces
of local chert and sandstone with no evidence of hematite present. Two of the
specimens (6847, 6846) appear in Rackerby's Appendix B listed as lithic
fragments of sandstone and basalt, respectively.
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usually described as beads or sequins. Most specimens are Olivella shell;
a few lots of Haliotis and Saxidomus beads were also recovered.

Shell beads from central California have commonly been classified
according to two distinctive typologies, those of Gifford (1947) and Lillard,
Heizer and Fenenga (LH&F 1939). A number of attributes (e.g., size, shape,
Species of shell) are considered in both typologies, although with different
emphases. The chief differences between the two are due to the use of a
different unit of analysis in each case. For Gifford, this was the individual
bead; for LH&F, the gravelot. Gifford types are based on form of individual
beads; LH&F types are based on variations in form which appeared to have
significance with regard to gravelot seriation and stratigraphy (Bennyhoff and
Heizer 1958: 78).

One revision of the LH&F typology has been made, by Bennyhoff and
Heizer (1958, henceforth B&H 1958), and another is in preparation, by
Bennyhoff and Fredrickson; a working version of the latter exists (Bennyhoff
and Fredrickson 1967, henceforth B&F 1967). The revisions contain new types
and subtypes which have been isolated from material unavailable or not
Studied at the time of the original formulation. Some subtypes have been elim-
inated because it has been demonstrated that they lack significance in terms of
Seriation analysis of gravelots.

Gerow has presented a typology for a particular site (Gerow with
Force 1968: 51 ff.) and has isolated some general categories of form (Gerow
With Force 1968: 55, 56; Gerow 1974: 30, 50) which are modifications of
Gifford's scheme in that they emphasize mode of manufacture as well as gross
form of the beads. In the two studies just cited, Gerow was able to show,
Using the gravelot as the unit of analysis, some general trends in the appearance
of different classes of shell beads in southern California, the lower Sacramento
Valley, and the San Francisco Bay region, trends which are contrary to
Previous notions of parallel cultural development in the 3 areas.

In this paper, beads are classified and described according to cat-
€gories from both the working revision of the LH&F typology (B&F 1967) and
from Gerow's modification of the Gifford typology as presented in.Gerow 1974,
With an added modification of my own. The unit of analysis is the lot of beads
Collected with some presumed cultural coherence, usually shared association
With 1grave. Unassociated beads are described, but their classification is not
to be considered as reliable or useful as that accorded to beads recovered in
Mortuary context.

Bead lots are first grouped according to whether they are whole-shell
beads modified only by percussion or abrasion, or beads made from segments
Cut or broken from the whole shell and perforated by drill or punch. This
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division into whole'and cut shell beads recognizes Gerow's ''fundamental tech-
nological contrast between whole univalve shells perforated by percussion or
abrasion with natural siphonal openings and centrally drilled discoidal or
tubular fractions of univalves and bivalves' (Gerow with Force 1968: 56).

The cut bead category is subdivided into 3 gross form categories:
circular, oval, and rectangular. This is a purposeful refinement of Gerow's
"oval-discoidal' and '"quadrilateral'' categories which permits recognition of
some trends obscured when only 2 shape categories are used. The circular
and oval groupings can easily be lumped if a return to Gerow's categories is
desired.

Cut beads are further subdivided into more specific types taken from
the B&F revision of the LH&F typology. Specific typing is accompanied by a
detailed description of form and size of specimens in each lot. All cut beads
bear a single, central perforation. The only exception, a Haliotis rectangular
specimen with two perforations from Ala-12, is described in detail in the
section devoted to beads from that site. The occasional presence of beads
with slightly off-center perforations is noted in descriptions of those lots in
which they are found.

With regard to both form and size, the lot is characterized according
to its modal pattern, but extremes and variations are mentioned. Reported
measurements include minimal, maximal and modal lengths, widths, diameters,
and thicknesses (where applicable). Every bead was not measured, except in
the very small lots; rather, a search was made for the largest, the smallest,
and for several which represented the mode of each lot. Measurements were
made on these with calipers graded to 0. 1 mm. Reported measurements have
been rounded to the nearest 0.5 mm. All measurements are maximum
measurements (e.g., the largest diameter of an off-circular bead). Length
and width measurements are always given in the form 'length by width", with
length first. This is significant for Olivella beads, where length refers to the
dimension along the axis run from aperture to spire, and width refers to the
dimension perpendicular to length. For Haliotis and Saxidomus specimens,
"length'' on the bead cannot be related to a particular orientation of the shell
itself.

The numerical count of each lot is given. Reference to the ''reported
count'' is included in cases where a discrepancy exists between the number of
beads in the lot as examined for this study, and the number reported in pre-
vious studies. Discrepancy between actual and reported counts in most cases
is probably attributable to handling incidents which occurred in cataloging,
recataloging, and study use of the collections.

It should be noted that in the case of lots containing very few beads,
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assignment to a particular type may be equivocal for several reason. There
is some overlap in form and measurements between different types as defined.
Some transitional forms must be expected since the seriational analysis pos-
tulates the stylistic emergence of 1 type from another over time, at least in
Some cases. Furthermore, where only a few beads remain from what was a
larger lot, it cannot be assumed that those recovered archaeologically
represent the mode of the lot of which they were a part prehistorically.

The technological categories, whole and cut shell beads, and the gross
form characterizations, circular, oval, and rectangular, require no more
explanation. Since the typology (B&F 1967) which will be used for finer sub-
divisions is unpublished, a descriptive summary is offered here for the partic-
ular types found at the Alameda sites.

Olivella spire-lopped beads. This is the only member of the whole shell bead
Category. These are whole, uncut shells, modified only by removal of the
Spire end, presumably by grinding against rock. Some specimens may have
been spire-lopped by natural agents, but the assumption is that human manu-
factute created most of the tip perforations. As a group, they fall into
Gifford' (1947) type F5b, Gerow's (Gerow with Force 1968) type IA, LH&F's
(1939) and B&H's (1958) type 1, and B&F's (1967) type Al, all of which are
Mutually inclusive.

The majority of specimens are Olivella biplicata. Cursory examina-
tion of Ala-12 and Ala-328 specimens revealed no O. pycna or O. baetica
Specimens. Four specimens from Ala-13 were tentatively identified as O.
baetica by Bennyhoff after a brief look at the collection. Re-examination of
the spire-lopped beads from all 3 sites would be warranted if the species
':iifferences should come to be shown to have more than descriptive significance
In central California archaeology.

Generally there is little variation in form among the Olivella spire-
10Pped beads recovered at the 3 sites discussed here. The few variant beads,
all from Ala-13, are described in that section. The general uniformity
€leminates the need for description of each occurrence of beads of this type.
All necessary descriptive details are presented in tabular form for Ala-328
and Ala-13; the single lot found at Ala-12 is described in the text for that site.

The Olivella spire-lopped beads from the 3 sites do vary in size.
Maximum diameter is the dimension used here as an index to size variation
because it is the diagnostic attribute for 'large' and '"'small' subtypes in the
BH typology (1958), and is retained in the working revision of that typology
fB&F 1967). 1In the latter, the size division is three fold: small (Ala), max-
Imum diameter 4 to 6 mm; medium (Alb), maximum diameter 7 to 9 mm:;
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large (Alc), maximum diameter 10 to 14 mm. Examples of the 3 types are
shown in Plate 1A, B, C. The same size divisions are made for O. baetica
beads, which are distinguished from O. biplicata by the labels Ald, Ale, and
Alf, respectively. Only one lot of O. baetica, 4 Ald beads, was recovered
from the Alameda sites; 2 of these are shown in Plate 1D.

None of the recovered lots of Olivella spire-lopped beads fall into the
undefined millimeter intervals between subtypes, but clearly the definitions in
the B&F typology should be refined to include those intervals. Nevertheless,
it should be remembered that the typology is supposed to reflect aboriginal
size selection based on less uniform and replicable measurements than those
afforded by scaled rulers and calipers.

In the tabular presentations of spire-lopped bead occurrences, modal
maximum diameter is used to place each lot in a subtype. The range of max-
imum diameters is shown. In cases where more than 10 beads cluster
around a different diameter from the predominant mode, a breakdown of the
groupings is given in lines immediately below the general characterization of
the lot. Where just a few beads are responsible for great variance around the
mode, details are not given.

In the tabled counts of individual lots, a plus sign (+) indicates the
presence of fragments. KErosion and breakage were evident in most lots. In
a few cases (notably 1-2814 and 1-2809 from Ala-328), several beads showed
irregular side perforations, apparently due to erosion.

Circular Olivella beads. These all fall into Gifford's (1947) type X3bI, which
does not differentiate among circular beads by size. In the B&H (1958) typology,
they belong to type 3; in the B&F (1967) typology, to class G. The class is
divided into types according to size of perforation. Beads with small perfor-
ations are ''saucers'; beads with larger perforations are ''rings'. Saucers

and rings, in turn, are subdivided according to size of outside diameter.

Round saucer Olivella beads. Type G1l. Outside diameter: 2 to less
than 5 mm. Perforation: small, 1 to 2 mm in diameter. Equivalent
to type 3d (LH&F 1939; B&H 1958). Plate 1E.

Small saucer Olivella beads. Type G2a. Outside diameter: 5 to 7
mm. Perforation: small, 1 to 2 mm. Part of type 3¢ (LH&F 1939;
B&H 1958). Plate 1F.

Large saucer Olivella beads. Type G2b. Outside diameter: 7 to 10
mm. Perforation: small, 1 to 2 mm; 3 mm may occur rarely.
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Also part of type 3c (LH&F 1939; B&H 1958). Plate 1M.

Large ring Olivella beads. Type G3b. Outside diameter: 7 to 10
mm, Perforation: large, 3 to 4 mm. Also part of type 3c (LH&F
1939; B&H 1958). Plate 1L.

‘Circular Haliotis beads. On the Alameda specimens, the epidermis has been
ground away to leave a nacrous surface exposed; no species identification is
Possible. These beads fall into Gifford's (1947) type J2a, which does not dis-
tinguish by size among circular Haliotis forms. They correspond to Haliotis
bead type 3 in the LH&F (1939) and B&H (1958) typologies, which distinguish
1Elrger ""ornaments' from smaller ''beads', but which do not subdivide the
beads by size. They fall into type H3a, small disk Haliotis bead, in the B&F
(1967) typology; the type is subdivided by size.

Small disk Haliotis bead. Type H3al. Diameter: 4 to 6 mm.
Perforation: 2 to 3 mm,
Plate 1K.

Type H3a2. Diameter: 7 to 10 mm.
Perforation: 2 to 3 mm.

Plate 1J.

Circular clamshell beads. It is presumed that all of the clamshell specimens
discussed herein were manufactured from Saxidomus shell. For this study,

NO formal identification of the specimens was made by an authority on shell
SPecies. Gifford isolated 5 specimens of S. nuttalli and 13 of S. giganteus
from the lot recovered during the Wedel excavations at Ala-328 (Gifford 1947:
32-33), and beads from other lots appear to be made from the same shell type.
Circular clamshell beads fall into Gifford's types Vl1all and Vl1alll. They are
designated type 1 clam shell disk beads in the LH&F (1939) typology, and are
described simply as Saxidomus clam disks in B&H (1958). In the B&F (1967)
1:Ypology they fall into type Al, small clam shell disk bead, which is sub-
divided by diameter size and thickness. Only two subtypes are present among
the beads recovered at the 3 Alameda sites.

Small clam shell disk bead. Type Alc. Diameter: 7 to 11
mm. Thickness: 2 to 6 mm. Average size: 9 by 3 mm.
Plate 1I.

Medium-size clam shell disk bead. Type A2a. Diameter:



68

8 to 13 mm. Thickness: 2 to 6 mm. Average size: 11 by
3 mm.

Oval Olivella beads. These fall into a variety of types in the various bead

classification schemes. Four classes of oval beads from the B&F_ (1967)
typology occur at the Alameda sites: split, drilled; punched; lipped; and

saddle beads.

Split, drilled Olivella beads, Class C; Type C2, split, shelved

Olivella beads. Most beads in lots of this type retain a shelf-like

remnant of the inner whorl, although some unshelved specimens do
occur. Beads may range in size from half shells to smaller segments.
Type C2 beads differ from other split, drilled beads in their small
perforation size. The type falls into parts of types X1b, X2b, and
X3bl of Gifford's (1947) typology, and is included in type 3bl of B&H's
(1958) typology. Plate 1H.

Punched Olivella beads, Class D; Type D1, split, punched Olivella
bead. Edges may or may not be ground smooth on beads of this type.
They may vary in size from half-shells to smaller segments. Shelf
remnants are usually present. The irregularity of the perforation
shows that it was not drilled. This type corresponds to type Xla

and parts of X2a in Gifford's (1947) typology, and is the same as type
3a2 in B&H's (1958) typology. Plate 1G.

Lipped Olivella beads, Class E. This class is the same as Gifford's
type X3bll, which is well illustrated in his report (1947: 97). It
corresponds to type 3al in the B&H (1958) typology. The beads are
characterized by the presence of a portion of the aperture whorl or
"lip'" on the concave part of the bead along one edge. Evidence of
lipping varies in degree, from a mere thickening on one side of the
bead, to the presence of internal folding over of the aperture whorl,
to preservation of the aperture itself at the end of the bead. The
amount of lipping varies with size, and the two traits are used by
Bennyhoff and Fredrickson to define several types of lipped beads.
Two types are present among the beads reported upon herein.

Full-lipped Olivella bead. Type E2. These are oval beads with
enough aperture whorl present so that the internal folding of the lip is
commonly seen. They differ from thin-lipped beads, type El, not
found at the sites being reported here, in greater size and degree of
lipping, and an oval rather than circular shape. Plate IN.
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Large-lipped Olivella bead. Type E3. These beads are larger and
more concave than full-lipped beads, often almost entire half-shells.
They commonly retain the aperture, and frequently a shelf-like rem-
nant of the interior whorl as well. ’

Saddle Olivella beads, Class F. Several types of saddle beads are
represented in the 3 Alameda site collections. General character-
istics of the saddle class include an oval shape which, often gives an
impression of angularity because opposite sides are frequently more
linear and parallel to one another than is the case among other oval
bead types. Saddles always have rounded corners, however, which
distinguish even the most straight-sided specimens from rectangles.
On saddle beads, width is equal to or greater than length. The
relatively great width often gives the bead more curvature or con-
cavity than is found on non-saddle beads of comparable size. Most
saddle types exhibit ''diagonal cutting''; that is, they were cut from
the shell body at an angle to the verticaland horizontal axes of the
shell. Diagonal cutting can be observed if the bead is oriented
vertically using the growth lines on the convex surface as a guide;
the top and bottom of a diagonally cut bead will not be perpendicular
to the vertical axis thus established.

Oval saddle Olivella beads. Type F1l. This is the one saddle type
which is not always characterized by diagonal cutting. Important
attributes are a large perforation diameter (about 3 mm) and width
greater than length. Oval saddle beads would be typed as 3b in the
B&H (1958) typology, and would fit type X3bl and possibly X3c in
Gifford's (1947) typology. Plate 1, o.

Full saddle Olivella beads. Type F2a. Beads are characterized by
diagonal cutting, a small perforation diameter (about 1.5 mm or less),
and width greater than length. Generally, full saddle beads are
larger in width and length than are beads of the saddle types described
below. Full saddle Olivella beads correspond to part of type 3b in
B&H (1958). They would be assigned to type X3bI, and possibly X3c,
in the Gifford (1947) typology.

Round saddle Olivella beads. Type F2b. This is a new type, pre-
viously lumped with other saddle beads, type 3b, by B&H (1958).
Round saddle beads share with full saddles the traits of diagonal cut
and small perforation size, but are not as wide or long as full saddles.
They would be placed in types X3bl and X3c in Gifford's (1947)
typology. Plate 1Q.

Square saddle Olivella beads. Type F3a. These beads are diagonally
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cut, with a small perforation diameter like full and round saddle
beads. They are more square in outline than other saddle types,
with length and width approximately equal in size; rounded corners
distinguish them from rectangular Olivella beads. Square saddles
were described as '"modified saddles", type 3b2, in the B&H (1958)
typology. They fit type X3c, and possibly X3al also, in the Gifford
(1947) typology. Plate 1IR.

Rectangular Olivella beads. The few specimens of this shape fall into a single
type in all 3 typologies considered here. They fit type 2al of the B&H (1958)
typology, and type X3al of the Gifford {1947) typology.

Plain, centrally perforated thin rectangular Olivella bead. Type Mla,
Specimens of this type have a small perforation diameter (about 1
mm) placed centrally in a bead which is a ''plain'' rectangle in outline;
that is, not unusually wide nor departing from right angles at its
corners. They usually lack any remnant of the interior whorl on the
concave surface. Other types and subtypes in the B&F (1967) typology
treat beads which differ from these in perforation size or placement,
overall size, presence of interior whorl remnant, or outline shape.
Plate 18S.

Rectangular Haliotis beads. The 3 specimens recovered fall into 2 types
because 1 is doubly perforated. All of them lack epidermis, so species iden-
tification is not possible.

Square Haliotis beads. Type Hl. The specimens recovered are
rectangular, each with a single central perforation. In spite of the
possibly misleading label for type H1l, rectangular specimens are
included in the type (B&F 1967: 31). The type is part of Gifford's
(1947) S5alV, and equivalent to Haliotis type 1 in the B&H (1958)
typology. Plate 1T.

Mulitperforated Haliotis bead. Type H2. Again, the type is des-
cribed as typically square, but rectangular specimens are included.
The single specimen recovered would be described as S6alll in the
Gifford (1947) typology, and as Haliotis type 2 in the B&H (1958)
typology. Plate 1TU.
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Shell Beads -- Ala-328 (5752+ specimens) 1,

Because a number of bead lots have been lost, it is not possible to
make a precise estimate of the number of specimens recovered from the site.
The artifact collection includes about 6000 beads of known provenience.
Evidence from burial records, catalog, student notes, and Davis' Tables 2, 3
and 4 (D&T 1959) documents 9 occurrences which are not represented in the
collection. There are reported counts for 6 of these totalling nearly 1000
Specimens. Adding these counts and adjusting disparities between reported
and actual counts of lots in the collection yields a total count of 7142 specimens;
this ignores 3 lots for which occurrence is well documented but no counts
Were reported. ‘

Altogether, these represent 55 separate occurrences of beads, of
Which 50 were associated with different graves. The 5 unassociated occurrences
account for only 5 specimens of the total number recovered. Beads were
Second only to pigment as burial accompaniments at Ala-328.

More than 55 lots of beads are described below, because occasionally
beads of several types occurred together as grave goods. Therewere 35
documented occurrences of whole shell beads, and 33 documented occurrences
of cut shell beads; in absolute numbers, there were about twice as many whole
shell beads recovered as cut shell beads. In the collection, there are 3897
Whole shell beads and 1855 cut shell beads; the corrected estimate includes
4810 whole shell beads and 2332 cut shell beads, and ignores 2 whole shell lots
and 1 cut shell lot for which no counts are available.

It will be noted that in several cases the present specimen count differs
significantly from the original reported count. Furthermore, the artifact
collection includes hundreds of additional specimens for which provenience
information has been lost. These facts, and the minimal use of screens during
€xcavations should be kept in mind when evaluating the specimen counts and
Occurrence information pertaining to shell beads from Ala-328,

Olivella spire-lopped beads. (3897 specimens).

Table 3-5 gives descriptive data and provenience information for all
Olivella spire-lopped beads from Ala-328.

I Specimen counts refer only to specimens in the collection; the occurrence
Of other specimens now lost is mentioned in text and/or tables. A plus sign
(+) refers to presence of fragments.
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There were 35 occurrences of Olivella spire-lopped beads at Ala-328;
they were the most numerous bead type recovered. One single bead was found
unassociated; the other beads accompanied graves. Spire-lopped beads were
the sole accompaniment of 4 graves, and possibly of a fifth (burial W24) for
which a burial record is lacking. In 29 cases spire-lopped beads co-occurred
with other grave goods.

Spire-lopped beads occurred from 3'" below surface to submound.
However, only 10 of the 35 lots were recovered at depths above submound.
This suggests much greater popularity of this bead type as a grave good during
the early period of site occupation than was the case later. This pattern has
been noted in the early components of other Bay sites (Gerow with Force 1968:

55) and will be referred to in later discussion following the descriptions of cut
shell beads at Ala-328.

Size preferences evidently changed with time as well. All 10 lots of
the small subtype, Ala, were found with submound burials. Three lots of the
large subtype, Alc, were found in graves from 12 to 50" below surface; a
fourth came from unknown depth in a pit which was not excavated to submound.
It will be noted that 1 Alc lot (1-2800, etc.) includes 24 beads of Ala size, but
larger beads predominate; similarly, 1 Ala lot (1-495) includes 11 beads of
Alc size, but smaller beads predominate. Beads in the middle size range,
Alb, occur from 3'" below surface to submound. The more frequent occurrence
in central California of smaller spire-lopped beads in earlier archaeological
contexts and larger ones in later contexts has been frequently noted (e. g.,
LH&F 1939: 74, 80; Beardsley 1954: 66, 78; D&T 1959: 29).

Circular Olivella beads.

Round saucer Olivella beads. Type Gl. (106 specimens). Plate 1E.

Of 111 cut beads reportedly recovered with burial 119, 106 remain
(1-629). They are circular in shape; some are not precisely round, due
either to original manufacture or erosion. Diameter ranges from 3.0 to 5.0
mm, with mode at 4. 0 mm. Perforation diameter is 1 mm or less on all
specimens. Davis (D&T 1959: 14, 29, 31) reported that the small disk beads
with burial 119 were overlaid on bird bone tubes, but neither burial record
nor catalog mentions bone in association with the burial. The beads show no
trace of an adhesive.

This lot recovered with burial 119 is the only occurrence of round
saucer Olivella beads in significant numbers, although 2 beads of comparable
size can be isolated froma lot of larger specimens accompanying burial 58 and
1 round saucer bead occurs in a lot of saddle beads found with burial 138.
Davis (D&T 1959: 14, 29, 31) refers to an occurrence of small Olivella disk



75

beads with burial 80. The specimens are missing but burial record and
Catalog both refer to the beads in question as Haliotis, which suggests that
Davis' reference is incorrect.

Small saucer Olivella beads. Type G2a. (410 specimens). Plate 1F.

Among the beads recovered with burial 58 is a group of 406 specimens
Which are basically circular in shape (1.519, 1-520, 1-521). Davis reports
Oonly 399 of this type for burial 58. Two tiny specimens are 3.0 and 4. 0 mm in
diameter with perforations less than 1 mm. Aside from these, diameters
Tange from 5.0 to 7.5 mm, with mode at 6. 0 mm. Perforation diameters are
1.5 to 2.5 mm, with mode at 2. 0 mm. Eight specimens are shelved or bear
a shelf scar. Ten specimens have a squarish appearance, but rounded corners.
About 10 are somewhat ring-like, small in outside diameter and large in per-
foration diameter, but fall within the ranges cited above.

Approximately 30 beads retain a black adhesive substance and 20
More are stained brown and red; a few are still overlaid on 2 bone tubes
(see Plate 1F). It is unclear whether all the beads were originally overlay,
Or whether some were found apart from the tubes.

A single small disk Haliotis found with burial 58 corresponds in size
and shape to the Olivella beads in this lot.

Four beads remainfroma lot (1-515) which overlaid a pair of bird
ulna whistles found with burial 75. The whistles have traces of black over a
large surface area, implying that many more beads were once present.
Davis gives no count for the lot; presumably he, too, was able to examine
Only these 4 specimens. All are circular in shape, with diameters of 6.0 mm,
and perforation diameters between 1.5 and 2. 0 mm.

Small or large saucer Olivella beads. Type G2a or G2b. (56 specimens).

Burial 14 was found with 54 beads, of which 52 remain. The beads
(1*334) are uniformly circular with diameters ranging from 6.0 to 8, 0 mm,
Mode at 7.0 mm; this makes them intermediate between the small and large
Subtypes in the B&F (1967) typology. Perforation diameters range from 2.0
to2,5 mm, mode at 2. 0 mm. Three specimens are shelved; 3 others show
3 shelf scar. Two specimens are thicker than the others; possibly they
Include some of the callus portion of the shell, but they are too eroded to
Permit detection of it.

Beads of this lot are the most evenly circular of all recovered
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specimens which are classified as circular in outline.

Four beads attributed to burial 7 remain (1-246), of 452 reported in
Davis. All are circular in shape. Two are 7.0 mm in diameter with a
perforation diameter of 2. 0 mm; 1 is 8, 0 mm in diameter with a perforation
of 2.0 mm; 1 measures 8.5 by 9. 0 mm with a perforation diameter of 3. 0 mm.
One specimen is shelved; another shows a shelf scar. The circular shape
of these beads and Davis' characterization of the larger lot as type 3c disc
beads (D&T 1959: 14, 31) supports classification of these beads as saucers.
As a lot of 4, these fall on and above the boundary between small and large
saucers, but the mode of the larger lot may not have agreed.

Large saucer Olivella beads. Type G2b. (31 specimens).

Eighteen specimens (1-1188) were recovered with burial 222. Six
are circular, ranging from 8.0 to 9. 0 mm indiameter, 2.0 to 2.5 mm in
perforation diameter. Seven or 8 specimens are slightly oval, averaging 9.0
by 8.5 mm in size with perforations of 2. 0 to 2. 5 mm. Four or 5 specimens
are amorphous. Their irregular shape may be due to erosion, or they may
represent unfinished beads.

Sixteen beads accompanied burial 4, according to Davis. Of these,
13 remain (1-73). All have perforation diameters close to 2. 0 mm. Four
are essentially circular, with maximum diameters ranging from 7.0 to 8.0
mm. Five are out-of-round or slightly oval, and slightly larger, with max-
imum diameters ranging from 8.0 to 9.0 mm. Four in the same size range
are broken or eroded; 1 of these bears a shelf remnant. Taking the lot as a
whole, the form may be characterized as poorly circular.

Large ring Olivella beads. Type G3b. (166+ specimens).

A total of 166 beads and 4 broken pieces comprise the lots credited
to burial 142 (1-795, 1-796), although Davis reports only 163 beads with that
burial. Most beads are circular; about 15 are slightly oval. Diameter
ranges from 6.0 to 12. 0 mm, with mode at 10. 0 mm. Perforation diameter
ranges from 2.0 to 3.0 mm, with mode between 2.5 and 3.0 mm. Seven
specimens are shelved. These 7 and 5 beads among the 12 with perforations
of 2.0 mm comprise a group of out-of-round amorphous specimens which
suggest possibly unfinished beads.

Although Davis (D&T 1959: 13, 31) assigned 7 specimens from this
group to type 3b, none of the beads appear to meet his stated criteria (D&T
1959: 28) for beads of that type. The lot as a whole conforms in shape and
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degree and kind of variation to other lots described here as circular. Because
of the larger modal perforation diameter, the beads with burial 142 belong to
a different subtype (large rings) than the other lots (small and large saucers)
described above.

Untypable circular Olivella beads. (209 specimens).

A group of 193 specimens (1-37441) was recovered with burial W3,
Five others are broken and 15 were in uce elsewhere when the specimens
Were examined. The lot can best be described as poorly circular in shape.
On most specimens length and width differ by about 0 5mm. The difference
rarely exceeds 1 mm however which makes the beads better described as
Circular than oval.

Ninety seven beads are irregular in outline. Many of them appear to
be broken or perhaps unfinished bead blanks. Perforation diameter on all
is about 2. 0 mm, but they fall into 2 groups by size and curvature. Twenty
four larger specimens, ranging from 9.0 by 8.0 mm to 10. 0 by 9. 5 mm, are
flat; 9 of them are shelved or show the scar of the whorl remnant. The
remainder, slightly smaller in size, show some curvature across the width.
Twenty beads range from 6.5 by 6.5 mm to 8.5 by 7. 0 mm; 1 is shelved, and
6 show a scar of the whorl remnant. Fifty three are slightly wider than long,
ranging from 6.5 by 7.0 to 8.0 by 9.0 mm; 4 show a scar of the whorl rem-
hNant, In spite of the curvature and the many beads with greater width than
:ength, the irregularity of outline distinguishes these specimens from saddle
Ypes.

About 45 beads of more regular outline also show some saddle attri-
butes. Fourteen beads show the characteristic curvature and would fit into a
larger lot of round or square saddle, but the length of most of these is too
8reat with respect to the width to fit the definition of saddle beads being used
here (B&F 1967: 18). These 14 all have a centered perforation about 2. 0 mm
in diameter, and range from 8.5 by 8.0 mm to 6.5 by 7. 0 mm in dimensions,
With mode around 7.5 by 7.0 mm.

Thirty slightly larger and more circular beads also have a saddle-like
Curvature, and 10 to 15 were cut diagonally from the shell wall. However, all
but 2 are longer than wide. They range from 8.5 by 9.0 mm to 11.5 by 11.0
Mm in size, with mode at 11.0 by 10.5 mm. Perforation diameters range
from 2.0 to slightly more than 3.0 mm, with mode at 3.0 mm; perforations
are slightly off-center on about 5 beads. Many specimens in this group show
Unground edges, reflecting erosion or incomplete manufacture.

A single shelved oval bead, 9.0 by 8.5 mm in size with a 2.5 mm
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perforation, does not fit well into any of the groupings discussed above.

If the lot is accepted as finished beads, some sort of a stylistic
transition phase between flat circular and more curved and oval saddle beads
is perhaps indicated.

Three specimens (no catalog number) remain of 9 cut beads reportedly
recovered with burial 226 (see Plate 3A). Four specimens were overlaid on
a thick pointed spatulate bone artifact accompanying the burial, and 5 were
found loose in the grave area. One bead is oval in outline, measuring 10. 0
by 8.0 mm with a perforation of 2. 0 mm in diameter. The other 2 are irreg-
ular in shape, although edge-ground. One measures 8.5 by 8.0 mm, with an
off-center perforation of 2. 0 mm. The other measures 7.5 by 7.5 mm, but
is not circular; perforation diameter is about 1.5 mm. None of the specimens
is shelved.

A small but heterogeneous group of 13 beads (1-37464) was recovered
with burial Wé6. None are shelved. Five are circular in shape. Two of these
are ring-like, with 9. 0 mm diameters and perforations of 3.0 mm. Three,
with 2. 0 mm perforations and diameters near 6. 0 mm, are saucer-like.
Among the other beads, 4 have unground edges and are presumably broken.
Two of the remainder are irregular flat ovals, with length and width near
7.5 mm and perforations of 2. 0 mm. Two other beads are ovals with scoop-
like curvatures, measuring 8.0 by 6.5 mm, with perforations of 2. 0 mm. Such
diversity throws into question Davis' (D&T 1959: 13, 31) classification of the
entire lot as 3c, but certainly when taken as a whole the lot is more circular
than anything else.

Circular Haliotis beads.

A single Haliotis disk bead found with burial 119 was catalogued; it
is missing from the collection. Davis' reference (D&T 1959: 29) to Haliotis
disk beads occurring in necklace form with this burial is contradicted by his
Tables 4 and 9, and appears to be a transposition of his reference to a neck-
lace of Olivella disk beads in the immediately preceding paragraph.

Both burial record and the original catalog specify that Haliotis disk
beads formed the overlay on bone tubes found with burial 80, not Olivella disks
as Davis claims (D&T 1959: 14, 29, 31). The specimens are missing, and
evidently were when Davis made his study, since he gives no count in tables
or text; hence certain resolution of the discrepancy is not possible.
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Small disk Haliotis bead. Type H3al. (2 specimens). Plate 1K.

A single specimen (1-2805), roughly circular in shape, was recovered
with burial 58. It measures slightly over 6 mm in diameter, with a 2. 0 mm
perforation.

One fragment (1-2807) remains from a lot catalogued as 2 Haliotis
beads and a fragment, collected from burial 361. The fragment is about half
of a circular bead approximately 5 mm in diameter.

Small disk Haliotis bead. Type H3a2. (64 specimens). Plate 1J.

A lot (1-322) of 64 eircular specimens, each with a single central
perforation, was recovered with burial 54. Diameter ranges from 6.5 to 9.0
mm, with mode at 9.0 mm. Perforation diameter ranges from 1.5 to 2. 0 mm
with mode at 2. 0 mm. Some specimens bear traces of a black substance,
either remnant epidermis or possibly an adhesive agent. Davis reported
(D&T 1959: 14, 29, 31) that the beads were overlaid on bird bone tubes when
recovered, but neither burial record nor catalog refer to bone items associated
with the grave. The burial record indicates that the Haliotis disks came from
the neck area of the burial.

Circular clamshell beads.

Small clam shell disk bead. Type Alc. (67+ specimens). Plate 1I.

Three clam disk beads (1-691) showing traces of fire were recovered
with cremation burial 130. Two are naturally grooved on one surface and one
is smooth, but all have probably split in response to heat, so the difference
should not be taken to reflect variation in finishing techniques or species
difference within the lot. One bead is 11. 0 mm in diameter with a perforation
of 3.0 mm, and 2 are 7. 0 mm in diameter with perforations close to 2,5 mm.
Thicknesses of all 3 are 3.0 mm or less, but the strong possibility of splitting
means that original thicknesses may have been greater.

FForty five specimens and 7 fragments found with cremation burial
272 (1-1574, 1-2798; see Plate 1, I) have been burned and probably split, so
the total count may be inflated. Twenty nine specimens show grooves on one
surface; the others may have lost these due to splitting or erosion. Outside
diameters range from 6.0 to 9. 0 mm, with mode at 7. 0 mm; all of the speci-
mens are circular in outline. Perforations are 2.0 to 3.0 mm in diameter.
Thickness ranges from less than 2.0 to 3. 0 mm, but the evidence of many split
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specimens argues against the assumption that present thicknesses equal the
original measurements.

) The 18 clam disk beads which accompanied burial W9 (1-37466) show
no signs of burning. Five show grooves on one surface, and 13 show no
grooves. Gifford (1947: 23-33) refers to 5 beads of Saxidomus nuttali and 13
of S. giganteus at Ala-328; presumably he attributed the grooved beads to the
former species and the ungrooved beads to the latter. Both grooved and
ungrooved specimens fall into the same size range, from 7.0 to 9. 0 mm in
diameter with mode at 7. 8 mm; thickness from 2.4 to 5. 6 mm with mode at
3 mm; and perforation diameter of 2.5 to 3. 3 mm with mode under 3. 0 mm.

A single clam disk bead (1-2818) was recovered unassociated in
midden in pit J-4 II at 4" below surface. It is grooved, and measures 7.5
mm in diameter, 2.5 mm in thickness.

Medium-size clam shell disk bead. Type A2a. (1 specimen).

A single clam disk bead was recovered from pit J-5 II at 12" below
surface. It is grooved, and measures 12. 0 mm in diameter, 3.0 mm in
thickness. '

Oval Olivella beads.

Split, shelved Olivella beads. Type C2. (14 specimens). Plate 1H. N

A small lot of oval beads with drilled central perforations {1-2804)
accompanied burial 58. Davis reported 14 ovals. Of 13 which remain in the
collectioﬁ, 2 are broken, leaving 11 to characterize the lot. Ten are shelved,
and 1 bears a shelf scar. Maximum dimensions range from 15.5 by 13.0 mm
to 10.0 by 9.0 mm. All perforations are near 1.5 mm in diameter except that
on the largest specimen, which is 2.0 mm.

A single specimen (1-2815) recovered from the backdirt of pit C-4
II is a shelved oval measuring 11.0 by 10.5 mm, with a perforation diameter
less than 2.0 mm. It is shown on Plate 1H.

Full-lipped Olivella beads. Type E2. (24+ specimens). Plate IN.

Ten beads (1-45) were recovered with burial 2. Perforations are
2.0 to 2.5 mm in diameter. The beads range in size from 9.0 by 8.0 to
11. 0 by 2.0 mim, clustering around 10.0 by 8.0 mm. The beginnings of a fold
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of the lip are visible on 1 edge of all but the smallest specimen. Two of the
beads are shown in Plate IN.

Two classifiable beads plus fragments (1-195) remain of the 5 cut
beads reportedly recovered with cremation burial 65. One specimen measures
7.0 by 6.0 mm, with a perforation diameter of 2.5 mm. The other is 13.0
by 10.0 mm in size, with a 3.0 mm perforation. On the latter, the beginning
of a fold of the lip is visible on 1 edge; a portion of the lip is present, but not
folded over, on the former. The larger bead has been split by burning.

One lipped bead (1-332) was recovered with cremation burial 47. It
Measures 10.5 by 9. 0 mm with a perforation diameter of 2. 5 mm, and shows
the beginnings of a fold of the lip. It bears no sign of burning.

v Three full-lipped beads (1-685) were among the grave goods accom-
Panying burial 129, a cremation. All are black and show some splitting. The
€ginnings of a fold of the lip can be seen on 2; the callus and lip portion has
Split away from a third. Perforation diameter is 2.5 mm on all 3 specimens.
They measure 13.5 by 10. 0 mm in size. Perforation diameter is about 2.0

Mmm on all specimens.

Of 4 beads found with burial 131, 3 classifiable specimens remain,
Plus fragments (1-696). All are full-lipped beads which are burned and split.
One, with a 3.0 mm perforation diameter, measures 11.0 by 9.5 mm. Two
With perforations of 2. 5 mm measure 13.0 by 9.0 mm and 12.5 by 9. 0 mm.
On all 3 the beginnings of a fold of the lip is evident.

@gg—lipped Olivella beads. Type E3. (411 specimens).

A group of 411 lipped beads (1-37465) was collected from the upper
body area of burial W9. A large portion of the shell, almost half in some cases,
Was used in the manufacture of these beads. As a consequence, they are
Scoop-1like in shape, with a greater concavity than the other lipped beads from
the site. All have been ground along the edges. On all but 10 specimens, the
dPerture whorl has been ground away to the base, so no fold of the lip can be
Seen. None of the specimens are shelved. All have small perforations, about
2°‘0 mm in diameter. The lot ranges from 6.5 by 6. 0 mm to 14.5 by 11.5 mm,
With mode at 13.0 by 10.5 mm. .

Oval saddle Olivella beads. Type F1. (1 specimen). Plate 1, 0.

A single bead (1-646) was found unassociated in pit B-11 at 94'' below
Surface. Its diagonal cut and curvature across the width are saddle-like
tra-itS, although it is slightly longer than wide, measuring 15.0 by 14.5 mm.
thas a perforation diameter of 3.0 mm. On the convex surface, it has been
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ground to a flat bevel between the perforation and bottom edge. On the concave
surface, a shelf scar is visible.

Round saddle Olivella beads. Type F2b. (40 specimens).

Burial 201 was accompanied by 40 beads (1-1121) which are lineal
ovals in outline. Sides are parallel and straight rather than curved, but
rounded corners distinguish these beads from rectangles. Width is greater
than length on all but 1 specimen, where the 2 dimensions are equal. Curva-
ture across the width is evident on all beads. All specimens were diagonally
cut. Perforation diameter is about 1.5 mm on all. For 12 measured beads,
width range is 9.0 to 11.5 mm, with modal clusters at 9.5 and 10. 0 mm.
Lengths are evenly distributed in the range 8.0 to 9.5 mm. The difference
between width and length varies from 0 to 2.5 mm, falling between 1.0 and
2.0 mm on most specimens.

Round or square saddle Olivella beads. Type F2b or F3a. (254 specimens).

Davis reports (D&T 1959: 13) that 283 beads were recovered with
burial 138. A total of 254 were found strung together on display at the
Oakland Museum, catalogued as 772 (now 1-772), the number given to beads
from that burial. The museum agreed to return the beads to the SFSU col-
lection since Davis' classification of them as 1 of 2 occurrences of type 3b
saddle beads at the site made them of especial interest for study.

The lot exhibits variation in attributes of size, perforation diameter,
shape and shelving. A single tiny circular bead, 4 mm in diameter with a
perforation less than 1 mm in diameter falls into the type Gl. Eighteen broken
beads are unclassifiable. The other beads may be grouped into 5 catagories:
saucer-like beads which are more circular than oval, shelved beads, beads
similar to the full saddle type, and beads similar to the round or square
saddle types, which are divided into 2 subgroups of different sizes.

Forty five beads are more circular than oval in outline, although they
are not really round. They lack the curvature to make them look like saddle
beads, but many appear to have been diagonally cut. Modal perforation diam-
eter is 2. 0 mm, with none as small as 1.5 mm, nor any as large as 2.5 mm.
Modal bead size is 11. 0 by 10. 0 mm, with range from 9.0 by 9.0 to 11. 0 by
11. 0+ mm. Only 2 specimens have the latter measurements, which technically
meet the definition of saddle beads, but they lack the curvature associated
with that type designation.

Twenty six beads are shelved, although they retain less of a remnant
than do the beads described above as type C2 shelved ovals. The shelved
specimens comprise about one-tenth of the lot and their shelving probably
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represents incidental rather than deliberate variation since in shape they
conform to unshelved specimens. They are in between circular and oval in
outline, not really round, but with little difference between length and width
dimensions. Some specimens show diagonal cutting and the curvature associated
with saddle beads, butare too round to be classified as saddle beads. Perfor-
ation size is about 2. 0 mm on all specimens, with a range of less than 0.5 mm
around this mode. This perforation size also distinguishes them from estab-
lished round or square saddle types, which usually have perforation diameters

of 1.5 mm or less. The largest shelved bead measures 12.0 by 11. 0 mm, the
Smallest, 10.0 by 9.0 mm; mode is 10. 0 by 10. 0 mm.

Eighteen beads are oval in outline, and show the curvature and
diagonal cut of saddle beads. Width is greater than length on all specimens,
although sometimes by very little. Largest specimens measure 12.0 by 13.0
mm, the smallest, 10.0 by 10. 0+ mm, with an even spread in sizes in between.
Except for 1 specimen with a perforation of 1.5 mm, perforations are all close
to 2, 0 mm in diameter, too large for the full saddle type as defined in the
B&F (1967) typology; however, by the other criteria of outline, cut, and shape
these beads fall into that type.

One hundred and forty six beads are round in outline, with evident
diagonal cut and deep curvature which make them more appropriately classed
a8s saddle beads than as saucers. Outline and width and length measurements
Make them intermediate between round and square saddle types. Perforation
diameters fall between 1.5 mm and 2.5 mm, with mode at 2. 0 mm; this
Mmakes them larger than the diameter sizes specified in the type definitions
(B&F 1967: 18). The beads vary in overall size, and may be divided into 2
groups. One hundred and fifteen beads are relatively small, with modal size
0f 11. 0 by 10. 0 mm; the smallest specimen is 10.0 by 8.0 mm; specimens
larger than mode were placed in the other subgroup. Thirty one specimens
are relatively large, with mode at 12. 0 by 11. 0 mm, within a range from
11,0 by 11. 0 mm to 13.0 by 13.0 mm. Among these specimens, the relative
Similarity between length and width dimensions suggests their classification
as square saddle beads, but the size of both subgroups is larger than would be
®xpected for this type, and suggests the round saddle type.

As a whole, the lot recovered with burial 138 falls between the
SqQuare and round saddle types, except that perforation size on almost all
SPecimens is too large for any defined saddle type except oval saddles, which
are not represented in the lot by shape. The full saddle specimens, the
shelved specimens and the more circular specimens all fall close to the modal
Size and perforation diameter size of the specimens grouped as round or
Square saucers. They convey a sense that the lot may represent a stylistic
transition between more circular, flat beads and more oval, curved beads.
In this regard the lot is similar to beads recovered with burial W3, described
3bove as untypable circular Olivella beads. The latter also have a modal
Perforation diameter of 2.0 mm, but are smaller in overall size, which perhaps
Contributes to their more circular appearance than this lot.
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Discussion.

Table 3-6 shows the occurrences of shell beads at Ala-328, arranged
by depth. It is clear that whole-shell beads occurred more frequently than
cut-shell beads at submound depths, and that the reverse is true for depths
above submound.

Among cut beads, circular forms appear to have been popular before
oval forms. More specifically, a sequence is indicated in which both shell
genus and bead shape figure. Haliotis disk beads and round saucer Olivella
beads accompanied submound burials, followed by mostly circular Olivella
forms at intermediate depths. Oval Olivella forms next appear, and with the
subsequent shift from saddle to lipped oval Olivella forms, circular clamshell
forms enter the sequence.

It should be noted that acceptance of the apparent trend from circular
to oval Olivella forms at the site ignores the single occurrence of oval split,
drilled Olivella specimens with the deepest burial above submound among
those accompanied by beads. Information from other sites is necessary to
clarify the temporal relationship between circular and oval split, drilled
Olivella forms.

Shell Beads -- Ala-13 (1527+ specimens).

The artifact collection includes about 1500 shell beads. These
represent 30 separate occurrences, of which 19 were associated with 16 dif-
ferent graves. The isolated occurrences were single beads in 8 cases; a lot
of 45 beads was recovered with feature 2, an artifact cluster, and 2 lots of
12 and 4 specimens, respectively, came from Trench 12. Several burials
from Trench 12 were accompanied by shell beads, and it seems likely that the
unassociated lots from the trench represents grave goods which were moved
from original context as a consequence of bulldozer use in excavation of that
trench.

The assemblage of shell beads includes a single specimen of cut
Haliotis sp. shell, which reportedly occurred with a second specimen, now
apparently lost. All other beads are Olivella sp. Of these, about 1250 are cut
beads, and about 300 are whole-shell beads modified by grinding.

QOlivella spire-lopped beads. (299 specimens).

Table 3-7 gives descriptive data and provenience information for all
QOlivella spire-lopped beads from Ala-13. The majority of specimens are
Olivella biplicata. Four beads were tentatively identified as O. baetica.
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Spire-lopped beads were recovered in 17 separate occurrences.
Seven lots were associated with burials and one with feature 2. A lot of 12
beads bulldozed from Trench 12 may have been a grave association removed
from context in the process of excavation.

There is little variation in form among beads of this type. All of the
Specimens have been chipped or ground at the spire end, by natural or human
agent. In most cases the opening at the spire end is 1 to 3 mm in diameter.
Ten beads ( in lot 30-62) have 4 mm openings, and 4 others in the same lot
reach 5 and 6 mm in diameter.

About 20 beads show some grinding of the outermost edge. On most
Specimens, including 2 with unusually large spire openings described above,
the ground edge is irregular; probably the grinding was done to smooth
broken edges. One bead (in lot 30-76) was apparently deliberately bevelled
With aperture end down and body held at an acute angle; much of the outermost
edge is gone, the opening is very wide and the lips have been polished smooth.

Circular Olivella beads.

Small and large saucer Olivella beads. Types G2a and G2b. (166 specimens).
Plate 1M.

A group of 166 beads (30-57) accompanied burial 94. Fifty five beads
are circular or slightly oval in shape. They range from 6,0 to 9. 0 mm in
diameter, but may be separated into 2 size groups to accord with categories of
the B&F (1967) typology.

Twenty nine beads are large saucers; 2 are shown in Plate 1M.
Modal diameter among these is 7.5 mm, range 7.0 to 9.0 mm; modal perfo-
fation diameter is 2.0 mm, range 1.5 to 3.0 mm. The 3 beads with perforations
of 3.0 mm or greater are 8. 0 mm in diameter, and technically are rings
(G3b) rather than saucers.

Twenty six beads are small saucers. Among these, modal diameter
1s 6,5, range 6.0 to 7. 0 mm; modal perforation diameter is 2. 0 mm, range
2.0 to 2.5 mm.

Fifteen beads are oval variants, within the size range of the saucers
but showing noticeably greater length than width; modal dimensions are 7.5
to 7. 0 mm, modal perforation diameter 2.0 mm.

Thirty two beads are amorphous in shape, most irregularly oval or
Subtrapezoidal in outline. In size they fall within the saucer range. Modal
Perforation diameter is 2. 0 mm; perforations are usually centered.
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Table 3-6. Occurrénces of shell beads at Ala-328, arranged by depth.

Burial Pit Grid Depth Bead Types Whole Circ., Oval
(nbs)

- F-5 II 3 Alb x

- J-4 II 4 clam Alc b4

129 C-6 I 8 E2 X

2 E-1 I 11 E2 X

130 C-5/6 1 12 Alb, clam Alc, E2 x x x

131 C-6 I 12 E2 X

272 A-3 II 12 Alc, clam Alc X X

- J-5 II 12 clam A2a b

47 E-7 I 18 Alb, E2 X X

w9 57'W 44'S 21 clam Alc, E3 x x

40 D-8 I 22 Alb X

65 D-7 I 24 E2 x

373 D-6 1I 24 Alb x

201 A-9 II 28 F2b X

14 A-1 I 32 G2a or G2b X

138 C-6 I 36 F2b or F3a x

384 E/F-6 1I 39 Al (lost) x

226 D-8 I 40 untypable x

4 A-3 I 42 G2b X

W3 18"E 34'6"S 48 Alc, untypable x X

w2 12"E 15'S 50 Alc x

75 D-7 I 50 G2a x

7 A-2 I 53 G2a or G2b X

142 B-2 I 60 G3b x

Wé 10'9"E 1'6"S 66 untypable x

222 B-9 II 72 G2b X

58 A-5/6 1 79 G2a, H3al, C2 X, X x

379-383 A-5/6 1 88 Alb x

378 A-5 I 90 Ala x

380 A-5 I 92 Al _(lost) b

360 A-6 I 93 Alb X

361 A-6 II 93 Ala, H3al X x

376-76a B-6 I 93 Ala x

- B-1 I 94 Fl x

377 B-6 I 95 Al_(lost) x

121 A-4 I 96 Al _(lost) X

54 A-5 I 100 Ala, H3a2 x x

92 A-4/5 1 100 Al _(lost) x

108 A-4 I 102 Alb x

107 A-4 I 102 Alb X



Table 3-6 (continued)

Burial Pit Grid Depth Bead Types Whole Circ. Oval
("bS)

420 B-5 1I 102 Ala x

408 A-4 II 103 Alb X

409 A-4 II 103 Al (lost) x

445 C.D-5 1II 105 Alb X

119 A-4 105 Ala, G1, H3a_ (lost) x X, X

120 A-4 I 106 Alb X

406 A-4 II 106 Ala bl

55 A-5 I 106 Ala x

126 A-4 I 108 Alb X

80 A-5 I 108 Al , H3a_(lost) x X

441 B-4 II 110 Alb X

42 A-5/6 1 112 Ala x

50 A-5 I 116 Ala x

W24 60'W 40'S ? Alc X

- C-4 II ? C2 x
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Twenty beads are too broken or eroded to be classified by shape.
Forty four others remain stuck together in clumps of 4 to 6 beads, implying
that they had been strung when placed in the grave. I did not attempt to
measure and classify them.

Large ring Olivella beads. Type G3b. (224+ specimens). Plate 1L.

A lot of 224 specimens and 2 fragments (30-72) is attributed to burial
35. The reported count was 673 beads. One of 3 boxes belonging to lot 30-72
is missing, presumably with the rest of the beads. 1 The specimens are pre-
dominantly circular in shape. Diameters range from 8.0 to 12.5 mm, with
mode at about 11. 0 mm; perforation diameters range from 3.0 to 4.5 mm,
most falling close to 4. 0 mm. Most of the beads are gocd examples of large
rings,

Thirty beads are under 9.5 mm in diameter. Sixteen of these have
perforation diameters less than 3.0 mm, and are technically large saucer
beads (G2b). The remaining 14 are 3. 0 mm or greater in perforation diameter,
and may be grouped with the other large rings in the lot.

It should be noted that both mode and maximum range of the large
rings in this lot exceed the value of 10 mm specified in the B&F type
description.

Nine beads in the lot are irregular in shape and have small perforation
diameters of 2. 0 mm or less. Sixteen other specimens are irregular in shape
due to breakage or erosion.

Large saucer and large ring Olivella beads. Types G2b and G3b. (563+
specimens).

A group of 563 unbroken beads and 20 to 30 fragments (30-71, 30-73)
were found with burial 54 2. The reported count was 565 beads. The specimens

I Lots 30-71, 30-72, and 30-73, recovered with burials 35 and 54, were
apparently stored for a time in unlabeled boxes. When the boxes were labeled,
there was uncertainty as to which lots were to be attributed to which burial.
The attribution of lot 30-72 to burial 35 is based on the claim that '"some
asphaltum adhered to the beads' (R 1967: 70). The beads in what is now
labeled lot 30-72 do show some black staining, in contrast to the appearance
of the beads in lots 30-71 and 30-73.

2 See footnote 1.
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are divisible into two groups according to perforation diameter, one centering
around 2. 0 mm, and one around 3.0 mm.

In the group of 296 beads with modal perforation diameter of 2, all
perforations are larger than 1. 0 mm and smaller than 3. 0 mm. Outside
diameter ranges from 7.0 to 10. 0 mm, with mode around 8. 0 mm. Twenty
beads look finished and regular in shape, which is basically circular, although
none are entirely round. They range from 7.0 to 8. 0 mm in diameter, and
may be classed as poor examples of large saucer beads. About 120 specimens
which are irregular in shape may be unfinished bead blanks; 20 of them show
a scar or a whorl remnant on the interior wall. Another 156 specimens appear
to be broken or eroded at their edges, although some of these might also be
blanks.

In the group of 257 beads with modal perforation diameter of 3. 0 mm,
the range extends from 2.0 to 4. 0 mm. Outside diameter ranges from 7.0 to
11. 0 mm, with mode at 10. 0 mm. One hundred thirty three beads are basically
circular in outline, although not really round, and may be classed as poor
examples of large rings. Their shape is suggestive of modified saddle beads,
especially in the case of about 20 specimens with greater width than length;
but no diagonal cut is evident. This group might represent an early transi-
tional phase from circular to more oval forms, perhaps a ring-to-saddle tran-
sition, but such developmental sequence has yet to be demonstrated.

The other beads with the larger perforation size are broken or eroded
at the edges or otherwise so irregular in outline that they do not fall into a
recognizable category; like the irregular specimens of smaller perforation
size, some of these may be blanks.

Untypable circular Olivella beads. (9 specimens).

The 6 beads (30-60) recovered with burial 96 are too few and variable
to be classed reliably. Two specimens are circular, with diameters of 7.0
and 7.5 mm, perforations of 2. 0 mm in diameter. Two beads of irregular
off-oval shape measure 8.5 by 8.0 mm and 1.1 by 1. 0 mm, with perforations
of 2.0 and 2.5 mm, respectively. Two specimens with unground or eroded
edges measure 9.5 by 9. 0 mm and 8.5 by 7.5 mm, with perforation diameters
close to 2. 0 mm.

With 4 slightly oval or irregular beads to 2 circular specimens, the
lot could be classed as poor saucers. It might represent a transitional phase
in stylistic change to more oval forms. After cursory examination, Bennyhoff
said the lot might fall into a saucer-to-round-saddle transitional phase, if the
emergence of saddles from saucers can be shown elsewhere with better
evidence. By itself, the lot cannot be used to document such a developmental
scheme.
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Two broken beads and 3 intact specimens (30-64) were found with
burial 93. Perforations are small, just over 1.5 mm in diameter. One
specimen 9.5 mm in diameter shows diagonal cutting, and could be classed as
a round or square saddle bead (F2b or F3a). Another, measuring 7.5 mm in
diameter, was evidently not diagonally cut; it is best labeled a large saucer
bead (G2b), although the small perforation is unusual for that class. The
third specimen has weathered or unground edges; it measures 8.5 mm in
diameter, and might be placed in either the round saddle or large saucer group.
Like lot 30-60, these specimens could be interpreted as transitional forms
between saucers and round saddles if such a developmental scheme should be
demonstrated on the basis of better evidence.

Oval Olivella beads.

Split, punched Olivella beads. Type Dl. (219+ specimens). Plate 1G.

A lot of 218 beads and 7 fragments (30-74) was associated with burial
51. A single bead (30-47), credited to nearby feature 6, conforms in shape
and size to the other specimens, and is here considered to be a part of that
grave association. The beads are oval in shape with marked concavity; each
represents slightly less than half a shell, severed lengthwise. Most specimens
have been ground smooth at the edges; a few have rough irregular edges
where trimming from half shell to smaller size was not completed.

Perforations are approximately centered on all specimens; they were
punched rather than drilled, and so are irregular in outline. All unbroken
specimens retain a portion of the interior whorl except 6 to 10 which show the
whorl scar. Beads range in size from 22.0 by 15. 0 mm with perforation of
5.0 mm to 14.0 by 10. 0 mm with a perforation of 4. 0 by 2. 0 mm. Modal size
is 18.0 by 13. 0 mm with perforation of 4. 0 mm. Perforation diameters as
small as 3.0 mm and as large as 6. 0 mm occur rarely.

Six specimens have unusual attributes. Two show some grinding on
the external surface in the area of the perforation; both have larger perforations
as a result (5.0 by 6.0 mm and 9.0 by 6. 0 mm). They also share less con-
cavity and a more nearly circular shape (length and width differing by 3.0 mm
or less) than most beads in the lot. Two other specimens are nearly circular
in shape, due to more extensive cutting and grinding at the edges than is
characteristic of the lot; they show no exterior surface grinding, however.
Two beads show a sharp angularity, almost right angles, at the aperture end
wWhere the whorl portion has been ground away.
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Full or round saddle Olivella bead. Type F2a or F2b. (1 specimen).
Plate 1P.

One bead (30-63) was found in the vicinity of burials 22 and 23,
possibly a cultural association with the graves. Like other specimens classified
as saddle beads, the specimen is oval in shape with an angular appearance
but rounded corners, and was diagonally cut. It measures 11.0 by 12.5 mm,
with a perforation diameter of 1. 0 mm. The bead is intermediate in form
and dimensions between full saddle and round saddle types in the B&F (1967)

typology.

Round or square saddle Olivella beads. Type F2b or F3a. (4 specimens).
Plate 1Q, R.

Four beads (30-46) were recovered from Trench 12 at unrecorded
depth, apparently unassociated with a grave. Bulldozer excavation may have
obscured associations, however. The beads are ovals with an angular appear-
ance; rounded corners distinguish them from rectangles. Diagonal cut is
evident on all 4 specimens. Two intact specimens measure 7.5 by 8.0 mm and
nearly 8.0 by 8. 0 mm, both with perforation diameters near 1.0 mm. The
former is a round saddle bead, the latter a square saddle bead, as those types
are defined by B&F (1967). The other 2 specimens are broken. Perforation
diameters are 2.0 and 1. 5 mm, and present dimensions are 8.0 by 8,0 and
9.0 by 7.5 mm, respectively. Their present shapes indicate that both beads
were similar in form to the 2 intact specimens.

Square saddle Olivella bead. Type F3a. (1l specimen). Plate 1R.

The single bead (30-69) found with burial 13 is diagonally cut, oval in
shape with an angular appearance in spite of rounded corners. It measures
6.5 by just over 6.5 mm, and has a slightly off-center perforation 1.5 mm in
diameter.

Untypable oval Olivella bead. (1 specimen).

_ A single bead (30-61) found with burial 53 has round edges due to
erosion or absence of grinding. It is irregularly oval in outline, presently
measuring 8.5 by 6.5 mm, with a perforation diameter of 2. 0 mm. No
interior whorl remnant or scar is evident.
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Rectangular Olivella beads.

Plain, centrally perforated, thin rectangles. Type Mla. (2 specimens).
Plate 1S.

Two beads (30-53) recovered with burial 57 are rectangular in shape,
with no remnant or scar of the interior whorl present. Perforation diameters
are about 1.0 mm on both beads. One is centrally perforated, measuring 7.5
by 5.5 mm. The other is perforated slightly off center, but closer to center
than to end, and measures 6.5 by 4.5 mm.

Untypable rectangular beads. (36 specimens).

The 36 cut shell pieces (30-59) associated with burial 75 appear to be
cut blanks for beads, all with drilled central or slightly off-center perforations
close to 2. 0 mm in diameter. No diagonal cut is evident, and length exceeds
width on all specimens, which range from 8.0 by 7. 0 mm to 12.0 by 10. 0 mm
in size. A single specimen retains part of the interior whorl.

The shape of the blanks suggests that rectangles were the intended end
product, although most specimens would require more grinding and shaping
before a rectangular shape were achieved; several have more curvature than
is usually found on rectangular beads, and some lack straight edges.

Four beads are sufficiently finished and defined in shape to be called
rectangles. They measure 10.5 by 9.0 mm, 9.5 by 7.5 mm, and 2 9.5 by
8.0 mm, and may be classed as plain, centrally perforated, thin rectangles
M1a).

Rectangular Haliotis beads.

Square Haliotis beads. Type H1l. (1 specimen). Plate 1T.

Rackerby (1967: 16) reports the occurrence of 2 ''small (10 mm.)
square Haliotis sp. beads' with burial 75. One Haliotis specimen is present
in the collection in lot 30-59, credited to burial 75. It is presumably one of
the specimens referred to by Rackerby. The bead is a poor rectangle with
rounded corners and sides, measuring 12.0 by 9. 0 mm, with a drilled central
perforation 2. 0 mm in diameter. Erosion and breakage may be responsible
for some of the rounding of the specimen.



94

Discussion.

Table 3-8 shows the occurrence of shell beads at Ala-13, arranged
by depth. It illustrates the fact that whole-shell beads were not recovered
at submound depths ~, while all circular cut beads came from graves dug
into submound. Oval cut beads were recovered above submound with the
exception of a single untypable specimen. Rectangular beads and the lot of
oval split, punched beads occurred at the shallowest depths from which beads
were recovered. Thus a sequence is suggested beginning with circular cut
beads at submound; whole-shell beads then appear and occur through the rest
of the sequence; oval cut beads follow circular cut beads in the sequence,
with saddle types giving way to split punched beads at shallow depths where
rectangular cut beads also appear.

Shell Beads -- Ala-12 (16+ specimens).

The artifact collection includes only 16 beads plus some fragments.

Olivella spire-lopped beads. (15+ specimens).

Twenty eight whole shell beads of Olivella biplicata were reportedly
associated with burial 6, in pit 1W/2N at 44" below surface. Lots 29-150and
29-151, credited to burial 6, contain 15 countable beads and numerous frag-
ments. The few measurable beads are 6.0 to 7. 0 mm in diameter; the lot
may be considered Ala.

Rectangular Haliotis bead.

Multiperforated Haliotis bead. Type H2. (1 specimen). Plate 1U.

When a vertebra of burial 2 was removed from contact with a canid
tooth associated with the burial, a piece of what appears to be Haliotis sp.
shell was split open horizontally. From the halves, which adhere to tooth and
vertebra, it can be seen that the piece was a rectangle about 12. 0 by 9. 0 mm
with 2 perforations spaced evenly from edges and center. Rackerby's (1967:
41) description of a circular Haliotis bead with burial 2 must be incorrect.

No other perforated or bead-size Haliotis artifact is in the collection, nor was

1 The unassociated specimens in D-13 must have been close to the contact
with sterile clay below midden, since burial 35 in that pit at 67' below datum
plane was reportedly ''dug into submound clay' (R 1967: 67).
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Table 3-8, Occurrences of shell beads at Ala-13, arranged by depth.

Burial Pit Depth* Bead Types Whole Circ. Oval Rect.
- E-19 6-12 Alc X

57 G-17 12 Mla X
75 F-14 25 Ald, H1, untypable x X, X
51 I-17 25 Alb, D1 X x

- E-19 26 Alc x

4 C/D-13 30 Ala x

13 E-13 33 Alc, F3a x x

12 C-13 36 Alb x

- E-13 36 Alc x

15 C-13 39 Alc x

8 F/G-13 44 Ala a

- F-13 45 Alc X

22-23 G-13 55 F2a or F2b x

- C-13 56 Alc x

- D-13 58 Alc b'4

- D-13 59 Alc x

- J-17 60 Alc x

- D-13 63 Alc x

93 H-12 66 untypable x

35 D-13 67 G3b X

54 E-13 68 G2b and G3b X

53 E-13 70 untypable X

94 H-12 71 G2 a and G2b x

96 I-12 71 untypable x

- Tr. 12 ? F2b or F3a X

- Tr. 12 ? Alc X

* Depths in inches presumed below datum plane; for burials, it is certain
that depths refer to datum plane; for unassociated specimens, the reference
point for depths is uncertain.

Note that deep burials 93, 35, 54, 53, 94, and 96 were all dug into submound.
Other burials with which beads were found were not submound burials.
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any mentioned in the catalog. Burial 2 was excavated from a submound grave
in pit OE/8N at 60'" below surface.

Shell Ornaments -- Introduction

The assemblages from the 3 Alameda sites include about 150 cut
shell artifacts usually described as ornaments. All specimens discussed in
this section are Haliotis shell. For descriptive purposes, the ornaments
have been divided into groups based on outline shape. Characteristics of
each group are discussed below, in sections devoted to the ornament collection
from each site. Descriptive information provided for individual specimens
includes classification of each according to the Gifford (1947) typology.

The ornament typology of Beardsley (1954: 117-119; Figs. 7a, 7b)
modified from LH&F (1939) is not used here because it provides less descrip-
tive detail than does the Gifford typology. The concordance in Beardsley
(1954: 118, 119) may be referred to. Correspondences between the general
shape categories used here and Beardsley types are: tabular (MB, B or E),
broad subrectangular (MB or B), circular (C), ring (RC), split disc (MC and
MB), oval (C), pointed end (ME), miscellaneous (A, AP, B or MB, C, D,
MC or MB). The shield form unique to Ala-328 has no corresponding type in
either the Beardsley or Gifford typology. The written descriptions below and
in the Gifford types shown in Tables 3-9 and 3-10 together provide sufficient
detail for the interested reader to assign appropriate Beardsley types to
particular specimens. Examples from each of the shape categories used in
this paper are illustrated in Plate 2.

Shell Ornaments -- Ala-328

There are 71 specimens plus fragments in the collection. Evidence
from burial records, catalog, student notes, and D&T (1959: Tables 2, 3, 4)
documents the recovery of 16 additional specimens which are not in the col-
lection. All but 5 of the total of 87 specimens plus fragments recovered were
grave associations; ornaments were found with 27 different burials at Ala-328.

The Haliotis ornaments recovered at the site may be divided into 6
groups based on outline shape: tabular, circular, split disc, shield, ring, and
miscellaneous. A general description of the specimens in each group is
provided here. Mention is made of any unusual attributes which characterize
particular specimens. Table 3-9 provides details regarding shape, Gifford
type, measurements, species, and provenience of individual specimens.
Documented occurrences of specimens now missing from the collection are
noted in the descriptive text, but are not included in the table or in specimen



Table 3-9.

Cat. No.

Tabular
1-335

1-336
1-337
1-338
1-339

1-340

1-341
1-489
1-877
1-1120

"
11

n

1-1250
1-1561
1-37461a
1-37497
1-37498
1-37498

Circular
1-489
11872

1

1247
1-1249
1-1253
1-1255
1-1256
1-1257
12462 **
3135%%

Split disc
1-1248

1-1252
1-489

Provenience and descriptive information,

A].a-'3280
Pit Grid D.
(nbs)
A-1 I 32
n 1] "
1" 1" 1"
1" 1" 1"
1 " 1
" 1" "
1" 1 1
1" 1" "
/ / 17
A-9 II 28
" 1 1"
1" " "
1" 1 1"
A-8 II 54
A-3 II 12
5-10E 5-10S 72
60W 40S /
1" " /
" 1" /
A-1 I 32
B-9 II 72
1" " 1"
A-8 II 54
1" 1" 1"
" 1" 1"
n " 1"
1" " 1"
1" 1" 1"
1" 1" 1"
B-6 II 93
A-8 II 54
1" ] 1
A-1 I 32

Bur.

14

376

246

"

14

Gifford Type

U or Z2alll or
Q2alv

S or Z2alll
(S2all)

S2alll

U or Z2alll or
Q2alv

U or Z2alll or
Q2alVv

Olalll or Mlall
fragments
K2alll

Z2al

U, Z or Q2al
U, Z or Q2al
Z2alll

AA2al

K2al

Z2alll

Z2al*

Z2al*

Z2alll*

fragment

Klal

K2al

K2al

K2al

(K2al)

K2all (Plate 2D)
K2al

K2al (Plate 27J)
Klal or K2al**
Klal or K2al%*

AB2 (Plate 2K)
(AB2)
fragments

shell ornaments,

Sp.

& &R c

[

S0 n0co0o0c000geo0c¢

0O 0 00HRrR0000O0O0

0 0 c

97

Max. Dimens,

(cm)
3.1 Bx 1.3

2,3Bx 1.3
2.0Bx1.0
2.8B? x1.0
4.7x 1,2

3.6Bx 1,2

2.2B x 1.8
fragments
3.5x 2.1
2.6 x1.4
3.0x 1.5
3.3x 1.6
3.3 x1.3
4,2 x 2.2
2.0Bx1.3
5.0B x 2.0
3.5c 1.3
2.2x1.0
3.9x 1.6

R
ENEEN QYU
"
o
()

#* ¥ W W b
F A
~N W W

5.9 x3.9
B x 3.1
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Table 3-9 (continued)

Cat. No. Pit Grid D. Bur. Gifford Type Sp. Max. Dimens,

Shield

1-384 A-5,6 1 112 42 - c 3.5x 2.6

1-385 " " " n - c 5.3 x 4.8

1-496 A-5 I 116 50 - C 8.5x 8.7

1-524 A-4,5 1 100 92 - (Plate 2A) c 6.2 x 5.8

1-588 A-4 I 102 107 - c fragments

1-591 A-4 I 102 108 - c B

1-630 A-4 I 105-119 - u 6.3 x4.,7

1-635 A-4 I 106 120 - r 6.7 x6.8

1-636 " " n n - c 6.4 x 6.2

2912 A-6 I 93 360 - c /

2897 A-6 II 93 361 - c 7.2 x6.6

1-1900 A-4 I 106 406 - c 8.1 x 6.2

1-1901 " " " " - c 6.8 x6.0

1-2689 " " " " - (Plate 2E) r 6.4 x 4.8

1-2691 C,D-511 114 445 - c 6.0x 5.5

1-2692 " " n n - T 5.1 x5,2

1-2694 " n " " - C 5.6B x 6.3

/ / / /] - c B

/ / / / / - c 6.6 x B

. / / /] - c fragments

/ / / /] - c 7.9x7.3

/ / / /] - r Bx5.4

Ring Est. # Estimated
Spec. Diam. Width

1-321 A-5 I 100 54 J2al 2-3 c 3-4cm  4-6mm

1-511 A-5,6 1 112 42 J2al 1 c >5cm 6mm

1-586 A-4 I 102 107 J2al 1 C 2cm 4mm

(Plate 2F)

1-587 " " " " J2al " 1 c 4cm 5mm

1-2806 A-6 II 93 361 J2al 1 c lcm 2mm

1-2808 " " " " J2al, IV 2 c,u 3cm 4mm

1-2811 " " " n J2alVv <1 u - 4mm

1-2812 " n " " " <1 u - 4mm

1-2813 " " " n J2alll?, 1/2 r?,u 3.5cm 5mm

v

Miscellaneous Max, Dimens.

1-1873 G-5 11 60 - Zla, no perf. u 5.8B x 1.6

1-1251 A-8 I 54 246 - u 4,9 x 2.2

1-44 E-1 I 11 2 M2 u 11.0x 7.0
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Table 3-9 (continued)
Cat. No. Pit Grid D. Bur. Gifford Type Sp. Max. Dimens.

Miscellaneous (continued)

1-842 A-4 I 45 - AP2a c B
1-1874 E-6 i 42 389 - c fragments
1-2695 D-6 II 44 - (AP1) c B
1-198 C-7 I 17 38 (AP1) c B
1-843 B-? I 54 2 (AP1D) u B

u = Haliotis sp., r = H. rufescens, ¢ = H. cracherodii
B = broken.

() - probable type, inferred from broken specimen.,
/ = missing information

* Gifford (1947: 25, 31, 36) shows 1 each of types U2alll, Q2al and Z2alil
from Ala-328. He probably refers to these 3 specimens, and evidently dis-
agrees with my typing of 2 of the 3. The fourth ornament from the Wedel
collection was omitted from Gifford's study, presumably because it is broken
and incomplete.

*¥* At Oakland Museum; catalog number not visible; not measurable; see
text describing circular specimens.
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counts shown after each group heading.

Tabular ornaments (18+ specimens).

These specimens are elongate in form, with a suggestion of angularity,
although really sharp corners are rare. FEach item bears a single perforation
at one narrow end. Most specimens are rounded variations of a basic quadri-
lateral form. Five appear more triangular, tapering to a very narrow edge
Opposite the perforated end, like the ''dagger' specimens illustrated in Plate
46¢c of Schenck (1926). Tabular ornaments as described here include those
in Davis' Type I (D&T 1959: 32).

Maximum lengths range from 2. 6 to greater than 5.0 cm, and max-
imum widths, from 1.0 to 2.2 cm. Among specimens identifiable by species,
l is H. rufescens and 7 are H. cracherodii; there are several fragments of
H. cracherodii as well.

The ornaments were found in 7 occurrences. Five are well documented
burial associations: single specimens with burials W1, 272, and 246, 4 with
burial 201, and 7 ornaments plus several fragments with burial 14. Three
Specimens are attributed to burial W24, for which there is no burial record.

The seventh occurrence, a single specimen, may have come from burial 38,
but disagreement between catalog information and burial records prevents a
definite conclusion that this was so.

Student notes regarding burial 384 contain tracings of 10 ornaments
Which are tabular in shape. One specimen is serrated on both long edges.
Two ornaments appear ''dagger''-shaped, perhaps with ends sufficiently pointed
to fit a special pointed end type such as that defined from some Ala-13
Specimens below. Measurements recorded for intact specimens place them
Within the range of other tabular specimens recovered at Ala-328. No species
ldentification is offered. All of the ornaments bear a single perforation at one
end,

Four ornaments recovered with burial 99 were lost. Davis (D&T
1959, 12) classifies them as Type I ornaments, so presumably they were tab-
ular in shape. No tracings, measurements, or species identifications are
available for them.

Circular ornaments (11 specimens).

These items share a generally circular shape, and are perforated
Near the edge or about midway between the edge and center. Maximum
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diameters range from 2.7 to 5.2 cm; perforations are commonly 5. 0 mm in
diameter. One specimen is H. rufescens, the others are H. cracherodii.
The ornaments were found in 4 occurrences, each associated with a burial.

Seven specimens were recovered with burial 246, part of a group of
12 ornaments and fragments; the non-circular specimens include 2 split discs,
a tabular ornament, a unique curved bar, and fragments of circular or oval
ornaments. The only H. rufescens circular specimen (1-1249) is among those
found with burial 246. It has an unusually large perforation, about 10 mm in
diameter; there is no clear evidence to show whether or not the perforation
was drilled. Two of the circular specimens found with burial 246 are shown
in Plate 2D, J.

Catalog numbers on 2 specimens in a permanent display mount at the
Oakland Museum cannot be seen. One is circular and centrally perforated;
the other is slightly oval and perforated near one edge. One was probably
associated with burial 246, one probably with burial 376. (Because another
specimen loaned to the museum has been lost, identification of these items is
uncertain. )

Among 12 ornament fragments associated with burial 14 were 2 which
showed serrated edges in a circular outline, apparently fragments of 1 or

more circular ornaments. These were presumably among those in Davis'
Type IA (D&T 1959: 32).

Two specimens, 1 circular and 1 slightly oval, were found in an open
box labeled with the catalog number pertaining to 6 ornaments reportedly
associated with burial 222, No record of the shape of the ornaments exists,
and there is no indication that any other specimens in the collection were found
with burial 222, Because the specimens themselves are unlabeled, attribution
to burial 222 must remain uncertain.

Split disc ornaments (2+ specimens).

These items are semicircular in shape, and convey the impression
that they might have been manufactured by severing circular ornaments;
hence the name, split disc. There were 2 occurrences of split discs, both
burial associations. Two specimens found with burial 246 have plain edges
all around, with a single perforation on each near the center of the straight
edge. One specimen is H., cracherodii; the other is unidentifiable by species.
The latter is shown in Plate 2K, Fragments of H. cracherodii found with
burial 14 are serrated along curved edges; they may represent 2 or 3 split
discs; none of the fragments is perforated. They were presumably among
those in Davis' Type IA (D&T 1959: 32).
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Shield ornaments (22 specimens).

Figure 2 in D&T (1959) and Plate 2A, E herein illustrate the form of
these artifacts better than verbal description can. Side edges are invariably
convex. The top edge, so defined because a single perforation lies adjacent
to the midpoint of this edge on all intact specimens, is concave on all but the
Smallest specimen, where it is convex. The bottom edge is concave on all
but 1 specimen, where it is straight. On 1 specimen, both concave edges are
Perforated; since 1 perforation is broken through the edge, it seems likely
that the other perforation was added as a repair, rather than as a stylistic
innovation. Each of the 3 unusual specimens just described co-occurred with
One or more shields of modal form.

The ''shield'" form is found in smaller objects of stone recovered at
sit Ala-307. In size and material, however, the Ala-328 shields are unique.

The smallest specimen measures 3.5 cm from top to bottom edge,
and 2, 6 ¢m in width. On other measurable specimens, lengths range from
5.1to 8.5 ¢cm, widths from 4.8 to 8.7 cm. Widths and lengths never differ
by as much as 2 cm. Perforations are close to 5. 0 mm in most cases.

Three shields are H. rufescens, one is unidentifiable by species, and
the remainder are H. cracherodii. In at least 2 cases, shields of H. rufescens
and H, cracherodii co-occur with the same burial; provenience information
is missing for 1 H. rufescens specimen and 4 H. cracherodii specimens.

Shields were found only as grave goods, with burials in the basal
Cemetery. Olivella spire-lopped beads accompanied all burials with which
Shields were found. Seventeen specimens in the collection accompanied 11
burials. Four missing specimens documented as shields bring the total to 12
graves accompanied by these unique artifacts. Three shields apiece were
found with burials 120, 406, and 445; 2 shields apiece with burials 42, 92, and
121; a5 single shield apiece with burials 50, 107, 108, 119, 360 and 361.

Haliotis ornaments of unspecified form credited to submound burials
378 and 379 were probably shields. One or more of them may now be among
the 5 shields in the collection for which provenience information is lacking.
This seems likely because rings and shields are the only cut Haliotis forms
Tecovered elsewhere in the site at submound 1. The burial record for 379
Notes, 'lower left corner missing, ' a remark more appropriate to the shield
form than to rings. No certain conclusion can be drawn, however.

1 Burial 376, in the basal cemetery, may have been accompanied by a cir-
C}llar specimen, but this is uncertain. See third paragraph of section describing
Clrcular ornaments, above.
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Ring ornaments (fragments of approximately 10 specimens).

These pieces are distinguished from circular ornaments by the size
of the central opening, which is always at least 3 times larger in diameter than
the width of the ring itself as measured from the outside to inside edge. Rings
were evidently cut from the body of the shell, perhaps only in rough outline.
Edges have been ground smooth, and some grinding of the epidermis is evident,
although these items are relatively thick. Except for shields, most of the
other ornament forms retain much less epidermis than do rings; some of the
latter lack epidermis, but this is due to erosional peeling rather than deliberate
grinding. No incising or serration of edges occurs on rings from Ala-328.

None of these fragile pieces is unbroken but some are sufficiently
large to provide estimates of diameter size. Outside diameters ranged from
about 1. 0 greater than 5. 0 cm, with most probably falling near 3.0 cm.

Ring widths range from 0.2 to 0. 6 cm, with mode near 0.4 cm. Most of the
fragments are H. cracherodii; a few may be H. rufescens, but cannot be so
identified with certainty; on some, the epidermis has peeled away to leave
them identifiable.

There were 6 occurrences of rings, all recovered with graves in the
submound cemetery area. Olivella spire-lopped beads co-occurred with rings
as grave goods in every instance. Rings were found in the cervical region of
3 burials, and in the pelvic region of 1; position was unrecorded for 2
occurrences. The 2 rings recovered with burials 92 and 406 are missing from
the collection, but their occurrence is well documented. Tracings of the
fragments found with burial 406 indicate a diameter near 2 cm. Only 1 frag-
ment remains of the rings found with burial 42, the largest one in the collection,
suggesting an original outer diameter greater than 5 cm. An unlabeled box
of fragments of 2 or 3 rings of large diameter may pertain to either burial 42
or 92. The fragments found with burial 361 belong to 1 small ring, about 1
cm in diameter, and 3 or 4 rings of diameters of 3 cm or greater. Burial 107
was accompanied by 1 ring near 2 cm in diameter, and 1 near 3.5 cm in
diameter (see Plate 2F). The 20 fragments found with burial 54 probably made
up 2 or 3 rings of large diameter, near 4 cm, although it is difficult to
estimate size from such small fragments.

Miscellaneous ornaments (8 specimens).

The form of each specimen is described here. Catalog numbers are
included to permit easy location of particular specimens on Table 3-9.
1-44. One specimen, illustrated in Figure 3d of D&T (1959), is lemon-
shaped in outline, with two projecting spurs at each end and a small perforation
in the middle of one side near the edge. The specimen is very thin and fragile,
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lacking any epidermis, and hence unidentifiable by species. It was recovered
with burial 2. It is the sole example of Davis' Type II (D&T 1959: 32).

1-1873. This piece is tabular in form but differs from the other tabular
Ornaments in its greater length and absence of a perforation, although breakage
at one end prevents certainty that a perforation was not present on the unbroken
item. The epidermis is completely ground away, preventing species identi-
fication. The specimen has a single deep groove across its width about one
third of the distance from the intact end to the broken end. It was not a grave
good.

1-1251. A unique specimen is shaped as if it had been cut from a thick ring

of Haliotis sp. It represents about one third of a full circumference, and is
Perforated at one end. It is one of numerous ornaments recovered with

burial 246.

1-842. One specimen is a ''crescent'' in Gifford's terminology, a narrow
Curved piece cut from the rim of a H. cracherodii shell, with a drilled hollow
at one end, presumably an incipient perforation. It was not a grave good.
1-2695, 1-198, 1-843. Three narrow rim fragments were recovered, each
broken at both ends but ground smooth along the edges and with evidence of
grinding on the epidermis. One rim fragment, of H. cracherodii, was found
With burial 38. The 2 others, one H. cracherodii and one Haliotis sp., were
not grave associations.

1-1874. Only H. cracherodii fragments remain of an ornament recovered

With burial 389. Evidently 2 such artifacts were found, but 1 is missing from
the collection. The items are described as ''discs' in the burial record, and
Were found lying on either side of the skull. None of the fragments are per-
forated; they appear to have come from a small whole shell, which was cut
along the edges, in one area bisecting the siphonal openings. A photographic
slide of burial 389 shows one ""disc', a round or slightly oval piece about the
size of a human palm, lying concave side up in the area of the right shoulder,
adjacent to the articulated mandible.

Discussion.

Most of the ornaments identifiable by species are H. cracherodii
(46 specimens plus fragments). The sample of ornaments of H. rufescens
is too small (6 specimens plus 1 identified as possibly H. rufescens) to
Permit inference of any changing preference for that species over time,
although it may be noted that only 2 H. rufescens specimens were recovered
above submound depths.

Rings and shields were the only ornament types found at the base of
the mound, with the possible exception of an uncertainly identified association
of burial 376 discussed in the section devoted to circular specimens. A
Possible hiatus in the use of ornaments as grave goods is suggested by the
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absence of specimens from depths between 72 inches below surface and the 88
to 116 inch depths of the interments in the basal cemetery. The fact that new
forms mark the reappearance of ornaments at 72 inches and above supports
the notion of a cultural break of some kind between the component represented
by the basal cemetery and later components. The extent and nature of this
break remains to be explored in the evidence regarding distribution of other
artifact types.

Shell Ornaments -- Ala-13

There are 78 specimens plus fragments in the collection. All but 15
of the specimens plus fragments recovered were grave associations; ornaments
were found with 9 different burials at Ala-13.

The Haliotis ornaments recovered at the site may be divided into 9
groups based on general outline shape: tabular, broad subrectangular, cir-
cular, ring, split disc, oval, pointed end, miscellaneous, and fragments.” A
general description of the specimens in each group is provided here. Mention
is made of any unusual attributes which characterize particular specimens.
Table 3-10 provides details regarding shape, Gifford types, measurements,
species, and provenience of individual specimens.

Tabular ornaments (28 specimens).

Like tabular pieces from Ala-328, these are elongate and subrectan-
gular in form, some with a suggestion of angularity, but no really sharp
corners. Slight rounding of sides, especially the narrow ends of specimens,
occurs generally. On 10 specimens, the long sides converge from a greater
width at the perforated end to a relatively narrow end opposite; difference in
width at the 2 ends ranges from 4 to 8 mm. These are like the specimens at
Ala-328 compared above to Schenk's '"dagger'-like specimens from Emeryville
(1926: Plate 46c). All of the ""dagger!'-like specimens at Ala-13 were among
the ornaments accompanying burial 87.

All but 1 of the tabular specimens bear a single perforation at 1
narrow end. The exception, 1 of the wider specimens, has 2 perforations at
its narrowest end. Perforation diameters range from 2.0 to 5. 0 mm, with
most falling around 3 mm. Lengths range from 2.4 to 5.1 cm; maximum
widths from 1.7 to 2.1 cmm. Parallel-line edge incising occurs on the long
edges of 2 specimens. A third specimen may have been incised with open V's
or parallel lines on the long edges; its present condition prevents certain
identification of the form of edge ornamentation. It possibly was grooved
across one face, as well, but laboratory repair work makes this difficult to
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ascertain. Three specimens show a few serrations along 1 narrow edge, and
a fourth may have a single serration along 1 narrow edge.

Fourteen tabular specimens were identifiable as H. cracherodii and
6 as H. rufescens; the remainder lacked sufficient epidermis to be identified.

All but 1 of the tabular ornaments were recovered as grave goods, 1
each with burials 1, 6, 57, and 89, and 23 with burial 87; 2 of the latter are
shown in Plate 2M, N. Burials 87 and 89 were accompanied by Haliotis
Ornaments of other shapes in addition to the tabular specimens.

Broad subrectangular ornaments (2 specimens).

These artifacts are notably wider than the tabular ornaments, but
share their subrectangular outline. One specimen (Plate 1B), singly perfor-
ated near its short straight end, tapers slightly outward along straight sides
to a rounded bottom. The other specimen (Plate 1C) is centrally perforated;
all 4 sides are slightly convex, Neither of the broad subrectangular specimens
is identifiable by species.

The end-perforated specimen accompanied 2 other Haliotis ornaments
found with burial 89. The centrally perforated specimen was found unassociated.

Circular ornaments (5 to 7 specimens). -

There were 3 occurrences of ornaments with a circular outline,
disregarding the ring ornament described in the next section. All are H.
Cracherodii.

Two ornaments lay on the left innominate of burial 99. Evidently
Paired, they are uniform in size. Both are doubly perforated, at center and
hear the edge. Both are serrated around the circumference. Rackerby
figures one (R 1967: Fig. 3A).

A group of fragments recovered with burial 93 are the remains of 2
to 4 smaller circular ornaments, also with edge serration. Three pieces are
broken across a perforation near the edge. It is impossible to determine if
there were 1 or more perforations on the original ornaments. All of the frag-
Mments are H. cracherodii.

A roughly circular disc of H. cracherodii with neither perforation
hor edge ornamentation was found unassociated in midden. It is probably
Similar to the unperforated disc, now in fragments, recovered at Ala-328,
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although the siphonal openings do not appear on this specimen.

Ring ornament (1 specimen).

One H. cracherodii ring, a circular ornament with a large cut center
opening, was recovered unassociated at shallow depth. The specimen is in-
cised with parallel straight lines on both inner and outer edges on the nacrous
side. This ornamentation differentiates it from rings recovered at Ala-328,
as does a slightly greater width.

Split disc ornament (10+ specimens.

On all of these specimens, there is 1 straight edge so situated as to
suggest that it was the center line of a larger piece which was bisected in the
process of manufacture of the ornament. All but 2 specimens have the outline
shape of a half or lesser portion of a circle. The exceptions appear to be
halves of elongated subrectangular and oval forms.

All of the specimens are ornamented on 1 or more edges. Five are
serrated on the curved edge; 1 of these is shown in Plate 2L. In 1 case,
erosion makes it unclear whether the ornamentation was serration or incising.
The remainder of the specimens show parallel-line incising.

The split discs are all singly perforated. Placement varies from end
to middle of straight edge to middle of curved edge.

Two specimens are H., rufescens, 3 and 5 fragments are H.
cracherodii, and 5 were unidentifiable by species.

A single split disc was recovered with burial 1 and 1 with burial 57.
Five whole specimens and 5 fragments were among the many Haliotis forms
found with burial 87. Three of the split disc ornaments were not evident grave
goods, although 1 of them may have been associated with burial 1 before
power equipment disturbed that grave.

Oval ornaments (4 specimens).

These four items share a more oval than circular outline and edge
perforations. They were found in 2 lots.

An unusual specimen, shown in Plate 2P, was made from an immature
H. cracherodii shell which was trimmed just below the rim all the way around.




113

This gives a heart shaped outline with a row of siphonal openings along 1 edge,
the 2 most distal still intact. A perforation was drilled below the curved in-
dentation adjacent to the severed spire portion of the shell, almost directly
opposite the most distal siphonal opening. The piece was recovered as part of
feature 2.

There were 3 oval specimens among those associated with burial 87,
Two, of H. cracherodii, are singly perforated; 1 is egg-shaped in outline and
1, shown in Plate 2,0, is subrectangular. The third has 2 perforations, at
Opposite ends of the specimen; it cannot be identified by species.

Pointed end ornaments (18 specimens).

These items were all among the Haliotis ornaments associated with
burial 87. All taper to a pointed end opposite the perforated edge. The con-
vergence is sharper than that on the '"dagger''-like specimens typed as tabular
forms.

Seven specimens with pointed ends are symmetrical about the long
axis, with convex sides (see Plate 2I). Five others are asymmetrical, with 1
Straight edge and 1 convex edge (see Flate 2G); they have some affinity with
the split disc type. On the remaining specimens, one or both sides are
irregular in outline (see Plate 2H).

Among the 18 pointed end ornaments, 12 are H. cracherodii, 3 are

H. rufescens, and 3 are not identifiable.

Miscellaneous ornaments (5 specimens).

The form of each specimen is described here; catalog numbers are
Used to permit easy location of particular specimens on Table 3-10,
30-375. This is a small, narrow segment cut from the rim portion of the
Shell. It tapers along its length, and in outline is reminiscent of a bird talon.
It lacks a perforation. All cut surfaces are smooth to the touch, as if they
had been finished by grinding. _
30-354, This is also a rim segment, larger than 30-375 and symmetrical
along its length. It is a narrow curved bar in outline (R 1967: Fig. 3i). The
fut ends and outer edge show grinding or polishing marks, but some irregu-
larities remain along the outer edge. The specimen is not perforated.
30-365. This is a piece cut along the outer edge of the shell where there is
N0 rim present. Itis biconvex in outline, with a break near 1 narrow end and
SOme possible traces of incising (or natural boring) at the other end. The
®pidermis shows grinding., The item perhaps represents a manufacturing dis-
Card,
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30-355, This specimen is almost rectilinear on 3 sides and corners, with 1
long side convex in outline. It is not perforated, nor does it show any edge
ornamentation. A black substance adheres to portions of the exterior surface
(from which all epidermis has been ground away), and also lies in a half ring
along the long straight edge on the interior surface. This suggests that the
item may have been overlaid, or perhaps served as an overlay itself. Unfor-
tunately, there are no recorded comments concerning the circumstances of its
recovery which might explain the presence of the adhesive.

30-368. This specimen shares some attributes of the split disc and broad
subrectangular types. It shares the outline shape and relative width of the
latter, and has one straight edge and the suggestive asymmetry of the former.
The fact that its basal edge also is relatively straight, in contrast to the
rounded perforated end and 1 rounded long side, gives the specimen the
appearance of a '"quarter-disc', split first one way and then perpendicularly
again,

Fragments (5 occurrences).

These are specimens which are too eroded or broken to permit de-
termination of their original form. Where fragments can be matched to
classifiable specimens, such as several nacrous layers which had peeled from
specimen 30-355, they are not treated as a separate occurrence, and are not
counted here.

Table 3-10 provides provenience data and some descriptive informa-
tion for the fragments.

Ornament cluster.

A cluster of Haliotis pendants (all catalogued as 30-353) was found in
pelvic region of burial 87. Rackerby (1967: 13, 15) refers to 70 typed
specimens (54 lanceolate, 12 rectangular, 4 round) and 93 fragments. I found
54 typable specimens in the collection (23 tubular, 18 pointed end, 3 oval, 5
split disc and 5 split disc fragments) and 90 untypable fragments. Records
show that 7 to 9 '"diamond-shaped!' specimens were loaned to the Oakland
Museum; they are lost.

Rackerby's analysis proposed that the cluster is divided about evenly
between specimens of H. cracherodii and H. rufescens, that all specimens of
H. rufescens are larger than specimens of H. cracherodii, and that the
specimens were originally arranged in pairs, with 1 ornament of each species
in a pair, H. cracherodii overlaid on H., rufescens. He suggests that the
ornaments were attached to the edge of a basket.
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My analysis shows a great predominance of H. cracherodii specimens
(30 vs. 8 H. rufescensand 11 unidentifiable among whole ornaments, 55 vs.
3 H. rufescens and 42 unidentifiable among fragments). 1 Four H. rufescens
Specimens are longer than H. cracherodii specimens, but 4 fall within the
Tange of the H. cracherodii specimens. Furthermore, all of the specimens
are larger in size than those commonly used ethnographically in California
for basketry overlay. Attachment to a garment seems more likely. It should
be noted that 10 ornaments of similar shape and size were recovered with a
burial at Ala-328.

Discussion.

Most of the ornaments identifiable by species are H. cracherodii
(39 specimens among whole ornaments, compared to 12 of H. rufescens).
The contrast is diminished if specimens from the cluster accompanying burial
87 are withdrawn from the comparison, leaving 9 ornaments of H. cracherodii,
4 of H, rufescens, and 10 of Haliotis sp. Ornaments of both species were
TYecovered from submound to near surface depths.

Among the 9 graves in which ornaments were found, 4 were dug into
Submound clay and 5 were above submound. There is a 30 inch gap in depths
below datum plane between the shallowest submound burial and the deepest
Midden burial with ornament accompaniment. It seems unwise to suggest a
Cultural interpretation for the depth gap because the sample size is small
and information is lacking which would permit accurate translation of depth
below datum plane into elevation above submound. No stylistic contrast is
®vident, across the gap or otherwise. The one ring ornament recovered lay
at a shallow depth, the ovals and pointed end ornaments were at or near sub-
Mound depths, but other forms occurred at all depths.

Shell Ornaments -- Ala-12

There were only 2 occurrences of cut Haliotis artifacts interpretable
ds ornaments at Ala-12.

A thick piece of H. rufescens (29-195) appears to have been ground
Smooth along 2 edges and on portions of the epidermis; it is not perforated.

Clearly, Rackerby and I disagree in our species identifications. E.g., on
1s Fig. 3, specimens d, e, and i are identified as H. rufescens. After
examining those specimens, I concluded that they are H. cracherodii,
\HaliOtis sp. and Haliotis sp., respectively. Hence the disparity in analyses
°f the cluster cannot be attributed solely to the likelihood that 16 specimens
ire missing.
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The specimen, found unassociated in pit 1E/7N at 46 inches below surface,
measures 6.0 by 4.2 cm, and may or may not be a complete artifact in its
present state.

Beneath the skull of burial 12, in pit 2. 5E/11N at 40 inches below
surface, were 1 or more artifacts (15255) of H. cracherodii which fragmented
upon exposure. Among the fragments can be seen a straight edge which was
ground smooth; portions of ground epidermis are also visible. There are
enough fragments to have made up an ornament like the shield forms found at
Ala-328, but no perforation or curved edge suggestive of that shape is evident.
In its present state, the artifact(s) can be described as a disc of uncertain
shape, akin to those recovered at Ala-309 by Schenck (1926: 235), and to one
of the miscellaneous specimens from Ala-328 described above.

Other Shell Artifacts -- Ala-328

Possible shell scraper.

Davis (D&T 1959: 57) describes a modified sea mussel valve (491)
which may have been used as a scraper. The specimen is not presently in the
collection. It was found as a grave good with burial 54.

Possible shell pendants ( 2 specimens).

A single oyster valve (1-2693) and a freshwater mussel valve (1-779),
each with a punched perforation, are possibly human artifacts. The former
came from 118 inches below surface in pit B-4 II, and the latter was recovered
with burial 139.

Unmodified whole Haliotis shells.

Burials 14 and 66-13 were reportedly accompanied by unbroken, un-
modified Haliotis shells. Neither specimen was catalogued. The burial
record specifies H. cracherodii for the shell found with burial 66-13. No
other mention of whole Haliotis shell is made in site records.

Shell concentrations in graves.

Concentrations of shell were noted in 4 graves, Cerithideain 2 in-
stances (with burials 9 and 54), Ostrea in 1 (burial 445), and a mixture of
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Cerithidea, Ostrea, Mytilus, and Macoma in 1 (burial 316)., These were in-
ferred to be deliberate burial accompaniments. Shell from 2 of these occur-
rences was collected and saved, although in 1 case it was discarded after
Weighing. The other occurrences were reported in burial records. Since the
quality of burial records varies greatly, it would be unsafe to assume that
shell concentrations were observed in only 4 of the graves excavated.

Other Shell Artifacts -- Ala-13

Serrate shell (1 specimen).

A fragment of mussel shell (30-48; probably Mytilus edulis) with 2
angular serrations like those on serrate bone artifacts was recovered in
association with burial 51.

Possible shell pendant (1 specimen).

One valve of Macoma nasuta (30-356) bears an irregular perforation
3 to 4 mm in diameter at the narrow end. It is not clear whether the perfor-
ation was created by human agency; the shell shows no other signs of
Possible modification. It was recovered in association with burial 59.

Unmodified whole Haliotis shells (4 specimens).

Two H. rufescens shells were recovered unassociated, 1 from Trench
12 at unspecified depth and 1 from pit E-19 at 57 inches depth (presumably
below surface). The former measures 10.5 by 8.0 cm; the latter is broken
across the long dimension, and measures 7.6 cm in width. Two shells of
H. cracherodii were recovered as grave goods, with infant burials 10 and 40.
Rackerby (1967: 15) states that the siphon holes on both were plugged with
asphaltum; no trace of asphaltum remains<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>