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Trans-Holocene Subsistence Strategies and 
Topographic Change on the Northern Cahfornia 
Coast: The Fauna from Duncans Point Cave 
THOMAS A. WAKE, Zooarchaeology Laboratory, Cotsenlnstitute of Archaeology, Univ. of California, Los Angeles, 
CA 90095-1510. 
DWIGHT D. SIMONS, Archaeological Research Center, California State Univ., Sacramento, CA 95819. 

There has been considerable debate in recent years concerning the nature and consequences ofprehis-
oric marine mammal exploitation along the Pacific coast of North America. Preliminary data from the 
vertebrate faunal assemblage from the northern California coastal site of Duncans Point Cave (CA-SON-
348/H) has been included in this debate. Detailed analysis of the mammal remains from Duncans Point 
Cave indicates a high frequency of juvenile seals and sea lions, suggesting that rookeries were accessible 
to the prehistoric inhabitants of the site. Changes in the shellfish assemblage suggest that profound envi­
ronmental and topographic changes have occurred there. With little evidence supporting intensification 
or diet breadth expansion, an understanding of topographic changes, such as coastal erosion, is neces­
sary to explain the patterns seen in this faunal assemblage. 

Ri L E C E N T L Y , there has been considerable de­
bate regarding the evolution of marine mammal 
hunting and general subsistence along the north­
ern California and Oregon coasts. Much of this 
debate concerns the effects humans have had on 
marine mammals along the Pacific coast, and 
how changing distributions and abundances of 
these important resources influenced cultural de­
velopment in this region. Some have suggested 
that overexploitation and local extirpation of 
mainland marine mammal rookeries and haulouts 
resulted in the development of more refined hunt­
ing technologies, including far-reaching innova­
tions such as watercraft (Jobson and Hildebrandt 
1980; Hildebrandt 1981, 1984; Hudson 1981; 
Hildebrandt and Jones 1992; Arnold 1995; Jones 
and Hildebrandt 1995; Hildebrandt and Levulett 
1997). In contrast, Lyman (1988, 1989, 1995) 
pointed to an apparent lack of specific evidence 
for rookery overexploitation or utilization at all, 
but did not doubt the important effects human ex­
ploitation had on marine mammal distributions. 

Marine mammal remains recovered from Dun­
cans Point Cave (CA-SON-348/H) on die soudi-
central Sonoma County coast (Fig. 1) have been 
included in this debate (e.g., Hildebrandt and 
Jones 1992:381; Jones and Hildebrandt 1995:85-
86). However, researchers who have referred to 
the Duncans Point Cave fauna have not included 
discussions of age class representation, since 
such data were unavailable until now. Presenta­
tion of the age class data for Duncans Point al­
lows for a more accurate interpretation of marine 
mammal exploitation, provides more fine-grained 
information useful for paleoenvironmental recon-
stmction, and raises additional questions regard­
ing the roles of topographic and other environ­
mental changes. 

In this article, a detailed analysis of the entire 
mammal assemblage from Duncans Point Cave is 
presented. Included is new information on age 
class representation of marine mammals in this 
assemblage, showing that a significant number of 
juveniles were brought to the cave. The shell-
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Duncans Point Cave 
(CA-SON-348/H) 

Farallon 
Islands 

Fig. 1. Location map of Duncans Point Cave. 

fish, fish, and bird remains from Duncans Point 
Cave are then reviewed to provide a more com­
plete perspective on subsistence and environ­
ment. 

DUNCANS POINT CAVE 

Duncans Point (Duncans Landing) Cave (C A-
SON-348/H) is located on a promontory along 
the south-central Sonoma County coast, approxi­
mately eight km. south of the mouth of the Rus­
sian River. On this promontory is a large out­
crop of sandstone bedrock containing several 
small overhangs and an ancient sea-arch cave 
known as Duncans Point Cave. This 12-m.-deep 
natural cavern was formed during the mid-

Pleistocene, ca. 500,000 years ago, when a 
marine terrace roughly 25 m. above the current 
shoreline was cut, and wave action completely 
eroded through the exposed bedrock. Currently, 
the interior of the cave is almost completely filled 
with debris, and has a midden deposit nearly 
three m. deep. The midden is found bodi within 
and outside the cave, and covers almost all of 
Duncans Point. The site is quite large, and has 
not been fully mapped. During August 1989, a 
1.5-m.̂  test unit was excavated to a depth of 280 
cm. by California Department of Parks and Rec­
reation personnel and volunteers, directed by Rae 
Schwaderer (1992). 

In 1907, Duncans Point was first surveyed ar-
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chaeologically by Nels Nelson (Nelson 1909), 
followed shortiy diereafter by Peter (1923) be­
tween 1911 and 1913 (also see Fredrickson 
1984). The site was formally recorded in 1949 
by Arnold Pilling and Franklin Fenenga and giv­
en die permanent trinomial 4-Son-348/H, subse­
quently changed to CA-SON-348/H. In 1971, 
Duncans Point was listed on the National Regis­
ter of Historic Places (Schwaderer 1992:56). 

Duncans Point Cave is anthropologically im­
portant for several reasons. In Coast Miwok my-
diology, the cave is known as lupu-lama (Rock 
Hole), the place Coyote made and lived at after 
being spurned by Crab Woman (Kelly 1978a:24). 
The cave is called kabe 'mali (Rock Place) by the 
Kashaya Pomo (Barrett 1908:232-233). The out­
crop was a historic boundary marker between the 
Kashaya Pomo and Coast Miwok (Merriam 
1907; Barrett 1908:Map 1, 1952; Kroeber 1925: 
274, 356; Loeb 1926:Plate 1; Stewart 1943:49; 
Kelly 1978b:415; McLendon and Oswalt 1978: 
278). In addition to Barrett (1908:232-233), 
Kniffen (1939:382, Map 3) and Gifford (1967: 
10) also listed Duncans Point as an old Pomo vil­
lage site. 

The Duncans Point archaeological site is one 
of the largest prehistoric coastal sites located be­
tween the mouth of the Russian River and Bode­
ga Head. Currently, it is the only known large 
cave site on the northern California coast be­
tween San Francisco and Cape Mendocino. The 
antiquity of human occupation at Duncans Point 
Cave is attested to by a suite of seven uncor­
rected radiocarbon dates (Schwaderer 1992:57). 
These range sequentially from 8,210 + 110 to 
3,210 ± 100 RCYBP. A possible Lake Mojave 
style Annadel obsidian projectile point was re­
covered from the 240 to 250 cm. level, dated at 
8,210+ 110 RCYBP (Beta-34844). This point 
has a relatively thin hydration band (3.5 mi­
crons), which suggests a more recent attribution 
(Schwaderer 1992:61). Anodier important aspect 
of Duncans Point Cave is the presence of abun­
dant, well-preserved vertebrate faunal remains. 

which represent the local biota over the last 
8,000 years. 

MAMMAL REMAINS FROM 
DUNCANS POINT CAVE 

In the following discussion of subsistence and 
topographic change, the focus is on the mammal 
remains from Duncans Point Cave. With respect 
to sample size, these remains form the largest 
component of vertebrate skeletal elements recov­
ered from the site. When analyzed from a tem­
poral perspective, the mammal bones display 
more obvious, coherent patterns of change 
through time than do either the fish or bird re­
mains. Shellfish, another important animal re­
source exploited at Duncans Point Cave, also ex­
hibit changes apparendy related to subsistence 
and topographic change (discussed below; also 
see Schwaderer 1992:65; Erlandson 1994:247-
248; Erlandson and Moss 1996:294). 

Materials and Methods 

Summarizing Schwaderer (1992:57), a single 
1.5-m.̂  excavation unit was placed in the cave, 
roughly five m. from the southwest opening. The 
unit was excavated in arbitrary 10-cm. levels. 
Sediment from the northeast quadrant of each 
level was passed through three-mm. (1/8-in.) 
mesh. The remainder was passed through six-
mm. (1/4-in.) mesh. A 10% volumetric sample 
from each screen size fraction from each level 
was taken to the laboratory for wet screening. 
The entire unit was excavated to a depth of 280 
cm. Excavation in the north quadrant continued 
to a depth of 310 cm. Processing methods below 
the 270-cm. level were altered due to a decrease 
in shell and an increase in clay, so all excavated 
material below that level was wet screened. The 
volume of material from these lowest levels is 
not comparable to that from overlying levels. 
However, specimens identified from these levels 
are included in the tables below to provide as 
complete a record of the archaeofauna as pos­
sible. 
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Vertebrate faunal remains from Duncans 
Point Cave were first sorted and separated by 
class (Pisces, Amphibia, Reptilia, Aves, Mam­
malia). Elements assigned to these classes were 
then identified. Mammal remains were further 
sorted into identifiable and unidentifiable compo­
nents for each excavation level. Identified bones 
were assigned to the most specific taxonomic lev­
el possible. Primary determination of taxonomic 
affiliation was facilitated by use of comparative 
osteological collections maintained by the Muse­
um of Vertebrate Zoology, University of Califor­
nia, Berkeley, the California Academy of Sci­
ences, San Francisco, and the Zooarchaeology 
Laboratory, University of California, Los An­
geles. 

Concurrent with identification, a variety of 
other data was recorded for each skeletal ele­
ment. These included taxonomic category, skele­
tal element, body side, element configuration 
(complete, proximal, distal, medial, or fragment 
thereof), estimated age, and modifications (burn­
ing, gnawing, fragmentation, butchering marks, 
purposeful modification). Number of identified 
specimens (NISP) was determined for each verte­
brate taxon on the basis of the number of sepa­
rately identified specimens assignable to that tax­
onomic category. Minimum numbers of individ­
uals (MNI) were computed by counting the most 
abundant paired or unique skeletal element for 
each taxonomic category present within a given 
cultural component. The age of individual speci­
mens was taken into account in determining 
MNIs. Analytical groupings followed Schwader­
er' s (1 992:57-59) postulation of six distinct strat-
igraphic and cultural components (see Table 1). 

Results 

A total of 1,415 identified mammal bones 
(73.4% of all identified vertebrate remains) was 
recovered from Duncans Point Cave, along with 
203 fish (10.4%), five amphibian (0.3%), one 
reptile (0.1%), and 309 bird (15.8%) elements. 
These were arrayed by culmral component in 

Schwaderer (1992:66-67, Table 3.4). Table 2 
presents numbers of identified specimens of the 
mammal taxa for the site as a whole, and for 
each cultural component. Minimum numbers of 
individuals for the mammal taxa are also pro­
vided for the entire site and its cultural compo­
nents (see Table 3). 

A total of 35 mammal taxa was recovered 
from Duncans Point Cave. These include size-
classed remains, as well as those of insectivores 
(shrew [Sorex vagrans]; mole [Scapanus lati-
manus]), lagomorphs (jackrabbit [Lepus califor-
nicus]; cottontail [Sylvilagus cf. bachmani]), 
rodents (mountain beaver [Aplodontia rufa]; 
ground squirrel [Spermophilus beecheyi], westem 
gray squirrel [Sciurus griseus], gopher [Thomo-
mys bottae], woodrat [Neotoma fiiscipes], deer 
mouse [Peromyscus maniculatus], harvest mouse 
[Reithrodontomys megalotis], meadow vole [Mi-
crotus calif ornicus], porcupine [Erethizon dorsa-
tum]), whale (Balaenopteridae), carnivores (dog/ 
coyote [Canis sp.], raccoon [Procyon lotor], 
weasel [Mustela frenata], badger [Taxidea tax-
us], skunk [Mephitis mephitis], sea otter [Enhy-
dra lutris], bobcat [Lynx rufus], fur seal [Callor-
hinus ursinus], sea lion [Zalophus californianus], 
harbor seal [Phoca vitulina]), and artiodactyls 
(deer [Odocoileus hemionus]). Rodents (n = 
1,078; 75.1 %) were by far the most abundant or­
der of mammals. Dominant rodent species in­
cluded pocket gophers {Thomomys bottae [n = 
672; 46.8%]), and California voles {Microtus 
californicus [n = 281; 19.6%]). They were fol­
lowed at some distance by carnivores (n = 165; 
11.5%), lagomorphs (n = 107; 7.5%), and size-
classed bones (n = 61; 4.3%). Small numbers 
of artiodactyls (n = 16; 1.1%), insectivores (n 
= 7; 0.5%), and cetaceans (n = 1; 0.1%) com­
pleted the mammal assemblage. 

Economically insignificant mammals (insecti­
vores, weasels, and most of the rodent taxa [n = 
1,026; 77.8%]) far outnumbered economically 
significant taxa (rabbits, most of the carnivores, 
mountain beaver, gray squirrel, porcupine, deer 
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Table 1 
CULTURAL COMPONENTS AT DUNCANS POINT CAVE" 

Cultural 
Component 

1 (noncultural) 

2 

3 

4 

5 

6 (mixed) 

Associated 
Strata 

IX 

VII and VIII 

VI 

IV 
III 

I and II 

Approximate 
Depths (in cm.) 

260-280 

210/220-260 

160-210/220 

85/95-140/160 

60-85/95 

0-60 

Radiocarbon 
Age B.P. 

None 

8,620 ± 420 
8,210 + 110 

7,850 ± 110 
6,260 ± 120 

4,640 + 90 

3,400 ± 120 

3,210 + 100 

Calibrated Dates" 
(2 Sigma, > 0.99 Prob.) 

None 

10,740-8,635 B.P. 
8,975-8,491 B.P. 

8,585-8,141 B.P. 
7,474-6,934 B.P. 

5,182-4,635 B.P. 

3,975-3,432 B.P. 

3,309-2,825 B.P. 

" From Schwaderer (1992). 
^ Stuiver and Reimer (1993) and Stuiver et al. (1998:CALIB 4.2). 

[n = 293; 22.2%]), and may represent intmsive 
individuals or possible intermittent use of the 
cave by predators, such as owls or coyotes. 
Mammals from Duncans Point Cave that are con­
sidered economically significant include taxa ex­
ploited for food and/or other raw materials (skin, 
bone, sinew), for which a relatively high rate of 
rettirn measured against hunting costs is gener­
ated (cf Hildebrandt 1981, 1984; Winterhalder 
and Smidi 1981; Stephens and Krebs 1986; Si­
mons 1992; Broughton 1994a, 1994b; Janetski 
1997) and if they are noted as important in appli­
cable ethnographic reports (Barrett 1952; Gifford 
1967). No historic period domestic, commensal, 
or introduced wild taxa occur. All of the mam­
mal taxa are currently found within the immedi­
ate vicinity of Duncans Point, or were present 
during the historic past, with the possible excep­
tion of the mountain beaver (Ingles 1965; Hall 
1981). 

The overall sample size from Duncans Point 
Cave was relatively small, and the focus on the 
economically significant mammals further re­
duced the size of the sample. A larger sample 
might provide a wider array of identified species 
and perhaps more robust numbers of individual 
species from each respective cultural component 

(Grayson 1984). However, the importance of 
the time depth represented by this sample and the 
information it can provide about coastal occupa­
tion along the Sonoma County coast during much 
of the Holocene merits analysis of a relatively 
small sample. 

DISCUSSION 

Faunalturbation 

The remains of burrowing insectivores and ro­
dents (mole, ground squirrel, gopher, and vole) 
comprised a significant portion of the mammalian 
assemblage from Duncans Point Cave (n = 682; 
47.5%), and occurred throughout the deposits. 
The abundance of these species most likely is a 
consequence of the location of the site within a 
grassland/coastal scmb mosaic, prime habitat for 
these animals, a situation also observed along the 
central Mendocino County coast (Simons 1990). 
Various researchers have commented on mam­
malian faunalturbation in archaeological and nat­
ural contexts in California (Erlandson 1984; Bo-
cek 1986, 1992; Erlandson and Rockwell 1987; 
Johnson 1989). These studies have shown that 
gopher burrowing apparently produces strati-
graphic distribution of materials within archaeo-
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Table 2 
NUMBER OF IDENTIFIED SPECIMENS (NISP) FOR MAMMALS 

BY CULTURAL COMPONENT AT DUNCANS POINT CAVE 

Common Name 

vagrant shrew 
broad-footed mole 

dog 
coyote 

sea otter 
striped skunk 

long-tailed weasel 
badger 
raccoon 
bobcat 

carnivore 
small carnivore 
northern fijr seal 

California sea lion 
harbor seal 

seals 
eared seals 

baleen whale 
black-tailed deer 
mountain beaver 

Beechey's ground squirrel 
gray squirrel 

pocket gopher 
dusky-footed woodrat 

white-footed mice 
deer mouse 

harvest mouse 
vole 

porcupine 
rodent 

small rodent 
jackrabbit 

cottontail rabbit 
large mammal 

medium mammal 
small mammal 

Totals 

Scientific Name 

Sorex vagrans 
Scapanus latimanus 

Canis sp. 
Canis latrans 

Enhydra lutris 
Mephitis mephitis 
Mustela fienata 
Taxidea taxus 
Procyon lotor 

Lynx rufus 

-
-

Callorhinus ursinus 
Zalophus californicus 

Phoca vitulirm 
Pinnipedia 
Otariidae 

Balaenopteridae 
Odocoileus hemionus 

Aplodontia rufa 
Spermophilus beecheyi 

Sciurus griseus 
Thomomys bottae 
Neotoma fuscipes 
Peromyscus sp. 

Peromyscus maniculatus 
Reithrodontomys megalotis 

Microtus californicus 
Erethizon dorsatum 

-
-

Lepus californicus 
Sylvilagus bachmani 

-
-
-

1 

-
1 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
40 

-
-
1 

-
26 
-
-
-
-
1 

-
-
-
69 

Cultural Component 

2 3 

-
1 
1 

-. 
3 8 

1 
2 

4 1 

-
2 

-
1 2 

6 
1 1 

.. 
2 

1 2 

-
2 

-
-
-
52 205 

-
3 

-
-
13 16 

1 
3 1 
7 

-
15 40 
1 9 

8 
4 8 

108 319 

4 

1 
1 
1 
5 
4 

-
-
-
-
-
-
2 
17 
2 
18 
4 
2 

-
5 
2 

-
2 

136 
2 
15 

-
1 

87 
4 
3 
2 

-
21 
6 
1 
13 

357 

5 
-
-
-
-
4 

-
1 

-
-
-
-
-
3 
5 
2 

-
2 

-
7 
3 

-
-
74 
4 
9 

-
3 

44 

-
-
1 
-
5 
2 
3 
-

172 

6 

-
2 
1 
1 

14 
4 
1 

-
1 

-
3 

-
19 
2 
2 
2 
6 
1 
2 
3 
4 
1 

164 
3 
13 
-
3 

95 
-
11 
1 
4 
21 
6 
-
-

390 

Total 

1 
5 
3 
6 
33 
5 
4 
5 
1 
2 
3 
5 

45 
11 
22 
8 
13 
1 
16 
8 
4 
3 

671 
9 

40 
1 
7 

281 
5 
18 
11 
4 

103 
24 
12 
25 

1,415 

logical sites entirely unrelated either to prehis­
toric human behavior, or to natural alluvial, col-
luvial, or aeolian processes. The frequency of 
burrowing mammal remains at Duncans Point 
Cave suggests that mammalian faunalturbation 
may have affected site stmcture, as is probably 
the case at other sites along the northern Cali­

fornia coast (see Simons 1990:38-39). This is 
supported by independent obsidian hydration data 
(Schwaderer 1992:60), which suggest diat mixing 
of cultural materials has occurred within the de­
posits. 

The upper levels of the site (Component 6) 
have been churned due primarily to looters and 
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Table 3 
MINIMUM NUMBER OF INDFVIDUALS (MNI) FOR MAMMALS 

BY CULTURAL COMPONENT AT DUNCANS POINT CAVE 

Common Name 
vagrant shrew 

broad-footed mole 

dog 

coyote 

sea otter 

striped skunk 

long-tailed weasel 

badger 

raccoon 

bobcat 

northern hir seal 

California sea lion 

harbor seal 

black-tailed deer 

mountain beaver 

iechey's ground squirrel 

gray squirrel 

pocket gopher 

dusky-footed woodrat 

white-footed mouse 

deer mouse 

harvest mouse 

vole 

porcupine 

jackrabbit 

cottontail rabbit 

Scientific Name 

Sorex vagrans 

Scapanus latimanus 

Canis sp. 

Canis latrans 

Enhydra lutris 

Mephitis mephitis 

Mustela frenata 

Taxidea taxus 

Procyon lotor 

Lynx rufus 

Callorhinus ursinus 

Zalophus californianus 

Phoca vitulina 

Odocoileus hemionus 

Aplodontia rufa 

Spermophilus beecheyi 

Sciurus griseus 

Thomomys bottae 

Neotoma fuscipes 

Peromyscus sp. 

Peromyscus maniculatus 

Reithrodontomys megalotis 

Microtus californicus 

Erethizon dorsatum 

Lepus californicus 

Sylvilagus bachmani 

1 

-
1 

-
-
-

-

-
-
-
-
-
-
-
-

" 

-

-
4 

-
-
1 

-
4 

-

-
1 

Cultural Component 

2 

„ 

-
-

2 
-
-
1 

— 

1 
-
-

-

— 

12 
-
1 

— 

2 

-

2 

3 

1 
1 
~ 

2 
1 
1 
1 

1 
2 
1 
-
1 

-

— 

33 
-

-

— 

4 
1 

8 

4 

-
-

— 

4 
1 
2 
2 
1 

1 
18 
1 
4 

1 
11 
2 

3 

5 

__ 

-
-

1 
-
1 

— 

2 
1 
2 
2 
2 

— 

16 
2 
3 

2 
8 

-

1 

6 

1 
1 

1 
2 
2 
1 

1 

3 
1 
1 
1 
1 
1 
1 

17 

1 
5 

1 
13 

1 
3 

Total 
1 

3 
1 
1 

2 
3 
2 
1 
1 
1 
4 
1 
2 
2 
3 
1 
2 
95 
3 
11 
1 
4 
33 
2 
1 
8 

Others disturbing the site. In fact, ongoing loot­
ing and ultimate protection of the site were the 
prime motivating factors that resulted in excava­
tion of the cave. Keeping in mind the possibility 
of pre-excavation stratigraphic mixing by people 
and possibly rodents, the stratigraphic integrity 
of the site is quite good. Well-defined strati­
graphic breaks were recorded in the profile 
drawing of the excavation unit (Schwaderer 
1992:58). Photographs of the profile (in posses­
sion of the authors) include close-up shots of 
finely laminated shellfish remains lying together 
in the same horizontal plane and a hearth with a 
series of well-defined ash layers within it. 
Neither of diese situations would occur in a site 

that had been seriously disturbed by rodents. 
Two important observations suggest secondary 

introduction of many of the small mammal re­
mains into the cave. The first is the fact that fme-
ly stratified, undisturbed features such as hearths 
were observed in cross section in the walls of the 
single excavation unit. Such features do not pre­
serve well in an environment subjected to exten­
sive bioturbation. Secondly, there is little reason 
for small mammals to burrow into the cave sedi­
ments, especially in the area of the excavation 
unit, well behind the dripline in an area where no 
plants grow. Both pocket gophers and California 
voles eat plants, gophers preferring roots and 
tubers and voles preferring new shoots. There is 
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no food or cover to attract these species into the 
cave, reducing the likelihood that they would en­
ter the cave to forage or burrow. The cave does 
provide potential roosts and shelter for owls, 
coyotes, and other predators that could introduce 
rodent remains into the site. The possibility of 
the introduction of rodent remains into the cave 
sediments by predators, and not necessarily by 
the rodents themselves, makes it difficult to de­
termine the exact postdepositional impact of fau­
nalturbation on the site. 

Past Environments 

While pocket gophers were ubiquitous 
throughout the cave deposits, remains of Califor­
nia voles increased in the upper, more recent, 
levels and components. This trend indicates re­
cent expansion of grassland habitats in the region 
after the Middle Holocene. Interestingly, Cali­
fornia ground squirrels and black-tailed jackrab-
bits occurred only in the uppermost levels of 
Component 6, implying relatively recent expan­
sion of more open, arid habitats in the area. 
Some might view the occurrence of these two 
species at Duncans Point Cave as indicative of 
diet breadth expansion. However, this does not 
appear to be the case, as they occurred in such 
low numbers (NISP of four each) and the speci­
mens were not modified in any way, other than 
wear that could be constmed as representing car­
nivore gnawing. 

Pertinent palynological data from North Coast 
localities suggest that development of a more or 
less modern climatic regime occurred ca. 10,000 
to 7,500 years B.P. on the Point Reyes Peninsula 
(Rypins et al. 1989). Drier summers led to the 
dismption and demise of closed-canopy, conifer­
ous forests, which were replaced by a mosaic of 
grassland and coastal scmb vegetation. Russell 
(1983) noted that during the last millennium, ma­
jor vegetation changes have taken place at Wild­
cat Lake on the Point Reyes Peninsula. Changes 
in the relative abundance of grass and shmb pol­
len indicate that proportions of such vegetation 

were not constant. Exact causes of these changes 
are unknown, but likely sources include localized 
factors, such as fire and topographic disturbances 
(landslides and slumps), as well as more general 
factors, such as climatic change (i.e., the Medi­
aeval Warm Epoch/Drought; see Graumlich 
1993; Stine 1994). 

Economically Significant Mammals 

Economically significant mammals represent­
ed in the Duncans Point Cave archaeofauna in­
clude lagomorphs (jackrabbits, cottontails); ro­
dents (mountain beaver, western gray squirrel, 
porcupine); terrestrial carnivores (dog/coyote, 
coyote, raccoon, badger, striped skunk, bobcat); 
marine mammals (sea otter, northern fur seal, 
California sea lion, harbor seal, whale); and ar­
tiodactyls (deer). Table 4 groups economically 
significant mammals from Duncans Point Cave 
by component, and for the site as a whole. Ma­
rine and terrestrial mammals first occur in num­
bers in Component 2, dated between 8,200 and 
8,600 B.P. Similar antiquity for marine mammal 
hunting along the southern California coast is 
evidenced at the Eel Point site, on San Clemente 
Island (Erlandson 1994:214-216; Porcasi 1995), 
as well as at other Channel Island sites and coast­
al mainland sites from San Luis Obispo County 
south (Erlandson and Colton 1991; Hildebrandt 
and Jones 1992; Erlandson 1994; Jones and 
Hildebrandt 1995). 

Lagomorphs. Lagomorphs, primarily cotton­
tail rabbits, occurred throughout the deposits, but 
jackrabbits were present only in the uppermost 
levels (Component 6). The frequencies of the 
two lagomorph genera reflect their current abun­
dance. Cottontails are common but jackrabbits 
are rarely seen on the coast. The relatively high 
abundance of lagomorph bones (n = 107; 7.5% 
of all mammal remains, 35.4% of economically 
significant mammals), and their presence in all 
culdiral components, indicate that rabbits and 
hares were an important, perhaps "coharvested," 
terrestrial resource (Yesner 1981:162; Simons 
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Table 4 
ECONOMICALLY SIGNIFICANT MAMMALS BY CULTURAL 

COMPONENT AT DUNCANS POINT CAVE (NISP/%NISP) 

Taxa 

whale 

sea otter 

pinnipeds 

rabbits 

rodents 

carnivores 

deer 

Totals 

marine 

terrestrial 

Totals 

1 

0 

0 

0 

1 (100%) 

0 

0 

0 

1 

0 

1 (100%) 

1 

2 
0 

3 (12%) 

2(8%) 

15 (60%) 

0 

5 (20%) 

0 

25 

5 (20%) 

20 (80%) 

25 

Cultural 
3 
0 

8(12%) 

11 (16%) 

40(58%) 

1(1%) 

7(10%) 

2(3%) 

69 

19 (28%) 

50 (72%) 

69 

Component 
4 
0 

4(4%) 

43 (48%) 

21 (24%) 

8 (9%) 

8(9%) 

5(6%) 

89 

47(53%) 

42 (47%) 

89 

5 

0 

4(13%) 

12 (39%) 

5(16%) 

3(10%) 

0 

7 (22%) 

31 

16 (52%) 

15 (48%) 

31 

6 
1(1%) 

14(16%) 

31 (36%) 

25 (29%) 

4(5%) 

10(11%) 

2(2%) 

87 

46 (53%) 

41 (47%) 

87 

Totals 

1 (0.3%) 

33(11%) 

99(33%) 

107 (35%) 

16(5.3%) 

30(10%) 

16(5.3%) 

302 

133 (44%) 

169 (56%) 

302 

1992:87-88). As defined by Yesner (1981:162), 
coharvesting "is a type of optimal foraging when 
additional species are obtained as part of the 
same general hunting procedure." The point is 
that hunters, when presented with prey other than 
their intended quarry, will not pass it by for a 
variety of possible reasons, including easy oppor­
tunity and insurance against remrning empty-
handed. Lagomorphs in general could also be an 
important source of pelts for use in cloaks and 
other clodiing (Barrett 1952; Gifford 1967). 
Compared to Duncans Point Cave, lagomorphs 
are not usually as well represented at other coast­
al sites from the San Francisco Bay area and far­
ther north, and appear to have been relatively un­
important economically (Hildebrandt 1979,1981 
Levulett and Hildebrandt 1987; White 1989 
Simons 1990, 1992; Broughton 1994a, 1999 
Wake 1994, 1997a, 1997b). 

Hildebrandt and Levulett(1997:147-148) not­
ed diat lagomorphs make up about 3 % of remains 
comprising pooled faunal assemblages from im­
portant sites along California's north coast. This 
increases to 15% in the pooled sample from cen­
tral California coastal sites (including Duncans 
Point Cave), reaching an overwhelming 95% at 
sites along the southern California coast. This 

north-south increase in lagomorph remains is 
seen as resulting directly from changing distribu­
tions and abundance of critical animal resources 
(salmonid fishes, large land mammals, small 
game) along the California coast as a conse­
quence of latitudinal variation in habitat. 

Rodents. Economically significant rodents 
(mountain beaver, gray squirrel, porcupine) were 
found in small numbers (n = 16; 5.3% of eco­
nomically significant mammals) in Components 
3 through 6. These small game mammals prob­
ably were sporadically taken for their meat and 
pelts (Gifford 1967). 

Carnivores. Terrestrial carnivores include 
dog/coyote, raccoon, badger, striped skunk, and 
bobcat (N = 30; 9.9%of economically signifi­
cant mammals). They occurred in all compo­
nents, except Components 1 and 5. These ani­
mals typically are found in archaeofaunas from 
sites along California's north coast in relatively 
small numbers (Hildebrandt 1979, 1981; Levulett 
and Hildebrandt 1987; Simons 1990, 1992; 
Broughton 1994a; Wake 1997a, 1997b). Their 
frequency of occurrence at Duncans Point Cave 
suggests that sporadic hunting of terrestrial 
carnivores occurred at this site. Terrestrial car­
nivores would provide meat, pelts, and raw 
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material for bone tools (see Schwaderer 1992: 
64). 

Cervids. Typically, deer and/or elk are the 
most common large terrestrial mammals found at 
northern California coastal sites (Hildebrandt 
1979, 1981, 1984; Lyman 1988, 1989, 1995; 
White 1989; Simons 1990, 1992; Hildebrandt 
and Jones 1992; Jones and Hildebrandt 1992; 
Broughton 1994a; Wake 1997a, 1997b). Due to 
their size, amount of meat, and other products 
that they provide (hides, bones, sinew, bone 
grease), cervids generally are presumed to be the 
most economically important terrestrial mammals 
available during the Holocene in northern coastal 
California. This does not appear to be the case 
at Duncans Point Cave, however. Elk were ab­
sent, and deer remains occurred in relatively 
small numbers (n = 16; 5.3% of economically 
significant mammals) in Components 3 through 
6.' 

The apparent lack of elk at Duncans Point 
Cave is surprising. Elk remains are recovered, 
often in abundance, at many coastal archaeo­
logical sites in northern California (Hildebrandt 
1979, 1981, 1984; Lyman 1989; Simons 1990, 
1992; Hildebrandt and Jones 1992; Broughton 
1994a; Jones and Hildebrandt 1995; Wake 
1997a, 1997b). McCullough (1969:9-23) ob­
served that elk were present along the Sonoma 
County coast and adjacent areas, and were rela­
tively abundant. The absence of elk remains at 
Duncans Point Cave therefore seems most likely 
a product of the relatively small sample size. 

Cetaceans. One whale bone was present in 
Component 6 (0.33% of economically significant 
mammals). The juvenile ulna fragment was as­
signed to the Family Balaenoptyeridae (rorqual 
whales), which includes fin, sei, Minke, blue, 
and humpback whales. Historically, members of 
this family have become stranded along the Cali­
fornia coast (Norris and Prescott 1961; Roest 
1970; Sullivan and Houck 1979). The specimen 
from Duncans Point Cave probably represents 
such an individual, butchered at the site of its 

grounding. While it is possible that the whale 
specimen may have been brought to the site as 
raw material for tools, its low relative density 
and small size limit its potential utility. 

Sea Otters. Sea otter elements were present 
in all culmral components, except Component 1. 
Their remains are moderately abundant (n = 33; 
10.9% of economically significant mammals). 
Sea otter bones are frequentiy found in some 
abundance at sites along the northern California 
coast (Hildebrandt 1979, 1981, 1984; Lyman 
1988, 1989; White 1989; Simons 1990, 1992; 
Hildebrandt and Jones 1992; Jones and Hilde­
brandt 1992; Broughton 1994a; Lyman 1995; 
Wake 1997a, 1997b). These relatively large ani­
mals would have provided meat and luxurious 
pelts. Harvesting probably occurred year-round, 
availability permitting. 

Pinnipeds. Pinniped remains present at Dun­
cans Point Cave included those of northern fur 
seals, California sea lions, and harbor seals. 
They occurred in abundance (n = 99; 32.8% of 
economically significant mammals) in all compo­
nents, except Component 1. Since harbor seals 
and fur seals were the most numerous pinnipeds, 
and as both had high frequencies of juvenile ele­
ments, this discussion focuses primarily on these 
species. Both taxa first appeared in Component 
3, and both were found in all subsequent compo­
nents (Figs. 2 and 3). 

Harbor seal bones first appeared in Level 16, 
and peaked in Component 4 (Fig. 2). They were 
present, but much less common, in Components 
5 and 6. Bones from juveniles constituted 68% 
(n = 15) of the harbor seal bone specimens. 
Four of the specimens had cut marks, and none 
was burned. When compared to Lyman et al.'s 
(1992) phocid seal meat utility index, the harbor 
seal remains were dominated by low utility ele­
ments (nine distal and three proximal limb bones; 
see Table 5). High utility elements (five rib cage 
bones and one pelvic bone) were present, and 
several medium utility elements (three vertebrae 
and one cranial bone) also occurred. 
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Fig. 2. Dominant marine mammals by cultural component at Duncans Point Cave (CA-SON-348/H). 
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Fig. 3. Dominant marine mammals by level at Duncans Point Cave (CA-SON-348/H). 
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Differential body part distribution is not 
apparent. The presence of elements representing 
the cranial, axial, and appendicular skeleton, and 
the dominance of low utility elements, suggests 
transport of complete or partially eviscerated ani­
mals to the site. This is not surprising given the 
predominance of juvenile harbor seal elements, 
implying the exploitation of young individuals 
that are light and easily transported. 

Northern fur seals first appeared in Compo­
nent 3 (Level 22). They remained well repre­
sented through Components 4, 5, and 6, always 
occurring in greater numbers than harbor seals 
do, reaching their greatest frequency in Compo­
nents 4 and 6. Bones from juveniles constituted 
53% (n = 24) of the fur seal bone specimens. 
Three of the specimens had cut marks, and three 
others were burned. 

The element distribution of the northern fur 
seals is markedly different than that of the harbor 
seals. The fur seal assemblage was dominated by 
skeletal elements representing the head and upper 
body. No flipper elements, leg bones, or lumbar 
vertebrae were present (Table 5). Savelle et al. 
(1996) observed that rib cage and neck elements 
represent the highest utility portions of eared 
seals (Otariidae). The predominance of bones 
representing high (rib cage and neck) and me­
dium (head and arm) utility parts of fur seals 
strongly suggests that differential part transport 
occurred, and that processing of individuals was 
done elsewhere. 

California sea lions (n = 11) were less well 
represented than either harbor seals or northern 
fur seals. Sea lions appeared in Component 2 
(Level 25), and were present in low numbers in 
each subsequent cultural division. Juvenile sea 
lion specimens constituted 18% (n = 2) of the 
overall Zalophus assemblage. One sea lion bone 
appeared burned, and six bones (55%) had cut 
marks, the highest relative frequency among pin­
nipeds at Duncans Point Cave. 

None of the 11 California sea lion bones rep­
resented high utility portions (e.g. Savelle et al. 

1996). Rib cage (n = 4) and flipper (n = 5) ele­
ments were the most common, with pelvic bones 
represented as well. The lack of any high utility 
elements contrasts sharply with the pattern evi­
dent in the northern fur seal remains, suggesting 
the use of different procurement and/or process­
ing strategies for California sea lions. 

Seasonality is best indicated by die northern 
fur seal and harbor seal remains. The high fre­
quency of juveniles of both species (greater than 
60%; Figs. 4 and 5) indicates that the site was 
occupied during the seasons when young were 
present; early to midsummer for fiir seals, and 
spring for harbor seals (Bigg 1969; Haley 1978; 
Hildebrandt 1981, 1984:191-193; King 1983; 
Lyman 1989:75-82; Orr and Helm 1989; Ried-
man 1990; Simons 1990:41-44). 

Since there is no archaeological or ethno­
graphic evidence for the use of oceangoing wa­
tercraft along this portion of the California coast 
(Heizer and Massey 1953; Jobson and Hilde­
brandt 1980; Hudson 1981; Arnold 1995), die 
presence of high numbers of juvenile pinniped 
bones can be accounted for in two ways. These 
include exploitation of onshore rookeries by the 
occupants of the site, or the gadiering of washed-
up carcasses of young who died during migra­
tion. Exploitation of rookeries is the most likely 
explanation, since many of the juvenile remains 
are small enough to represent weaning young-of-
the-year. 

It is not likely that carcasses would have drift­
ed from currently known rookery sites, such as 
the Farallon Islands. Strong nearshore currents, 
generally mnning nordi to soudi along diis part 
of the California coast, are especially unfavor­
able for deposition of floating Farallon-originat-
ing juveniles at Duncans Point. Furthermore, 
abundant sharks plying the waters of the Gulf of 
the Farallons and adjacent stretches of ocean 
would likely have disposed of any stray living or 
dead juveniles. This implies that readily exploit­
able fur seal and harbor seal rookeries were 
located in the vicinity of Duncans Point Cave. 
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Table 5 
IDENTIFIED PINNIPED SPECIMENS FROM DUNCANS POINT CAVE 

«vel 

16 
16 
10 
14 
16 
16 
2 
14 
1 

14 
15 
15 
14 
14 
7 
14 
9 
16 
16 
15 
15 
12 
22 
3 
15 
3 
13 
3 
8 
13 
1 

22 
2 
2 
18 
1 

20 
10 
11 
14 
3 
13 
13 
3 
11 
21 
21 
3 
3 
2 
2 
2 
3 
16 
16 
16 
15 

Taxon 

Phoca vitulina 
P. 
P. 
P. 
P. 
P. 
P. 
P. 
P. 

P. 
P. 
P. 
P. 
P. 
P. 
P. 
P. 
P. 
P. 
P. 
P. 

vitulina 
vitulina 
vitulina 
vitulina 
vitulirm 
vitulirm 
vitulirm 
vitulina 

vitulina 
vitulirm 
vitulina 
vitulirm 
vitulirm 
vitulirm 
vitulirm 
vitulirm 
vitulirm 
vitulirm 
vitulirm 
vitulirm 

Callorhinus ursinus 
C. 
C 
C. 
C. 
C. 
C. 
C 
C. 
C. 
C. 
C. 
C. 
C. 
C. 
C. 
C. 
C. 
C. 

c. 
c. 
c 
c 
c 
c. 
c. 
c. 
c. 
c. 
c 
c. 
c. 
c 
c. 
c. 
c. 

ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 
ursinus 

Element Count Sid 

cervical vertebra 
cranium 

femur 
fibula 
ilium 

manubrium 
metacarpal 
metacarpal 
metacarpal 

metacarpal 
metacarpal 
metacarpal 
metatarsal 
phalanx 2 ; 

rib 
rib 

sternum 
thoracic vertebra 

ulna 
centrum 
centrum 

atlas 
auditory bulla 

canine 
canine 

cervical vertebra 
humerus 
humerus 
humerus 
humerus 

innominate 
mandible 
maxilla 
maxilla 

maxilla art. 
maxilla art. 
maxilla art. 
occipital c. 
occipital c. 
occipital c. 
occipital c. 

parietal 
parietal 

premolar ; 
premolar 
premolar 

premaxilla 
premaxilla 
premaxilla 
premaxilla 

radius 
radius 

rib 
rib 
rib 

scapula 
scapula 

m 
r 

1 1 
1 
r 
m 

1 1 
r 

I 

I 
I 
1 
1 
I 

r 
r 
m 
m 
r 
m 
m 

m 

-
-

Portion" Burned Cut Age' 

a 
f 
c 
c 
c 
c 
p 
c 

p 
c 

c 

c 

c 

c 

c 

p 
c 
a 
c 
c 
c 
f 
f 
c 
c 
f 
m 
c 
c 
m 
d 
P 
c 
c 
P 
P 
P 
c 
c 
f 
c 

P 
P 
c 

c 

c 
f 

c 

c 

c 

c 

c 

c 

c 

c 

c 

p 

-
--
-
--
-
1 
1 

— 

-
1 

--
— 
-

-
-
1 

-

J 
j 
j 

J 
j 
" 
a 
j 

j 
j 
j 
j 

a 
j 
J 
j 
j 

J 
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Table 5 (continued) 
IDENTIFIED PINNIPED SPECIMENS FROM DUNCANS POINT CAVE 

Level 
6 
8 
6 
11 
9 
10 
2 
13 
8 
7 
11 
6 
18 
3 
2 
12 
8 
8 

25 

" 1 = 
" a = 

' j = 

Taxon 
C. ursinus 

C ursinus 
C. ursinus 

C ursinus 
C. ursinus 

C. ursinus 
C. ursinus 
C. ursinus 

Element 
sternum 
sternum 

thoracic vertebra 
thoracic vertebra 

upper canine 
upper incisor 

zygomatic arch 
zygomatic arch 

Zalophus californicus calcaneum 
Z. californicus 
Z. californicus 
Z. californicus 
Z. californicus 
Z. californicus 
Z. californicus 
Z. californicus 
Z. californicus 
Z. californicus 
Z. californicus 

left; r = right; m = 

ilium 
lumbar vertebra 

phalanx 2 
phalanx 2 

r i b l 
rib 2 

sternum 2 
tarsal 
tarsal 

thoracic vertebra 4 

medial. 
neural arch; f = fragment; c = complete; 

juvenile; a = adult. 

Count Side' 
m 
m 
m 
m 
1 
1 
1 
1 
1 
r 
m 
1 

-
r 
r 
m 
1 
1 

m 

p = proximal; d 

Portion'' 
m 
c 
m 
f 
f 
f 

P 
c 
c 
c 
c 
c 
c 
c 
m 
c 
c 
d 
d 

= distal; m 

Burned Cut 

-
1 

-
-
~ 
-
-
-

1 

.. 
1 

-
-
1 1 
1 1 

.. 

.. 
1 

= midshaft. 

Age 

J 
-
J 
J 
j 

-
-
j 

J 
a 

J 
-
-
a 

-
-
a 

-
a 

Given the local shoreline topography between 
the Russian River and Bodega Head, which cur­
rently is characterized by the presence of many 
offshore rocks, islets, and a few isolated beach­
es, it seems highly likely that given proper 
conditions, fur seals and harbor seals could have 
established rookeries. Supporting this conclusion 
is a large, active harbor seal haulout and rookery 
currentiy located near Jenner, at die mouth of the 
Russian River (Blunt 1980). Small groups of 
harbor seals can also be seen hauled out and rest­
ing on rocks all along the Sonoma and Marin 
county coasts, especially in the vicinity of Point 
Reyes, the Gulf of the Farallons, and in San 
Francisco Bay (Blunt 1980; Allen et al. 1989). 

In contrast, no local mainland fur seal rook­
eries are currently known, or mentioned histori­
cally (Starks 1922; Evermann 1923; Grinned et 
al. 1937:626-628; Hall 1940; Kenyon and Wilke 
1953; Orr and Helm 1989; Hanni et al. 1997). 
During historic times, the nearest fiir seal rook­

ery apparentiy was located on the Farallon Is­
lands, approximately 80 km. southwest of Dun­
cans Point Cave. It was heavily impacted first 
by American and then Russian-American Com­
pany seal hunters who, during the early nine­
teenth century, established an outpost on the is­
lands and harvested over 200,000 fur seal skins 
(Scammon 1874; Ogden 1941; Riddell 1955; 
Khlebnikov 1976,1990; Tikhmenev 1978; White 
1995). The Farallon rookery was so heavily im­
pacted by sealing that fur seals only began breed­
ing diere again in 1996 (Snyder 1996). Hall 
(1940) implied that fur seals probably hauled out 
along the mainland coast more often prior to their 
commercial exploitation during the 1700s and 
1800s (see Lyman 1989:81 -82). Hildebrandt and 
Jones (1992:361) and Jones and Hildebrandt 
(1995:94) argued that onshore migratory fur seal 
rookeries along die California coast were deci­
mated by prehistoric hunters. Erlandson et al. 
(1998) suggested, however, diat predation by 
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Fig. 4. Dominant marine mammal juveniles by cultural component at Dimcans Point Cave (CA-SON-348/H). 

NISP 

1 
19 18 17 16 

• N Fur Sealj 
• Harbor Sealj 

Level (22=Early Holocene, l=Late Holocene) 

Fig. 5. Dominant marine mammal juveniles by level at Duncans Point Dave (CA-SON-348/H). 
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bears and other large terrestrial carnivores may 
have severely limited onshore rookeries through­
out the Holocene. 

Resource Intensification 

Resource intensification has been a central 
focus of many discussions of prehistoric subsis­
tence in California (e.g., Erlandson and Colten 
1991; Jones 1992, 1996; Raab 1996; Erlandson 
and Glassow 1997; Hildebrandt 1997a). With 
respect to mammalian exploitation, several poten­
tially testable scenarios have been proposed. 

Broughton (1994a, 1994b, 1999) argued that 
consumption of increasingly smaller vertebrate 
species during the Middle to Late Holocene in 
the San Francisco Bay area and Sacramento Val­
ley indicates that a loss of foraging efficiency 
took place. This drop was attributed to resource 
depression produced by central place foraging 
and human population growth (also see Janetski 
1997:1075-1076). In the San Francisco Bay 
area, this most strikingly manifests itself as a 
dramatic decrease in the relative frequency of 
artiodactyls, especially deer, accompanied by an 
increase in the representation of sea otters (also 
see Simons 1992). 

To counter Broughton (1994a, 1994b), Mc-
Guire and Hildebrandt (1994; also see Hilde­
brandt 1997a; Hildebrandt and Levulett 1997) 
suggested that in many parts of California, small 
game species, especially rabbits, provided most 
of the meat consumed by Middle Holocene peo­
ples. During the Late Holocene, deer hunting 
increased in importance. Further, Hildebrandt 
and Jones (1992) and Jones and Hildebrandt 
(1995) contended that during the Holocene, high-
ranked migratory sea lions and fur seals were 
reduced by overexploitation of rookery popula­
tions, necessitating pursuit of smaller, more elu­
sive harbor seals and sea otters as time pro­
gressed. 

Data on economically significant mammals 
from Duncans Point Cave come from cultural 
components spanning much of the Holocene, 

providing an opportunity to test the merit of the 
above models. With respect to particular taxa, 
several observations can be made (see Table 4): 
(1) the numbers of sea otter remains fluctuate 
through time, with their greatest abundances oc­
curring in the Middle/Late Holocene Compo­
nents 3 and 6; (2) fur seal remains occur in their 
greatest amounts in the Middle/Late Holocene 
Components 4 and 6; (3) harbor seal bones are 
most numerous in the Middle Holocene Compo­
nent 4, and fall off significantly thereafter; (4) 
deer reach their maximum abundance in the Mid­
dle/Late Holocene Components 4 and 5; (5) lago­
morph elements occur in all the components, 
peaking in the Middle Holocene Component 3; 
(6) terrestrial mammals (primarily rabbits) domi­
nate the earlier (Early/Middle Holocene) Compo­
nents 1 through 3; and (7) marine mammals 
dominate the later (Middle/Late Holocene) Com­
ponents 4 through 6. 

Temporal trends for mammals at Duncans 
Point Cave provide a limited degree of support 
for McGuire and Hildebrandt's (1994) thesis that 
lagomorphs were a significant resource during 
the Middle Holocene (and earlier), with deer be­
coming important during the Late Holocene. 
Since fur seals and harbor seals both attain peak 
abundances in Component 4, with fiir seal num­
bers subsequendy remaining high and harbor seal 
numbers dropping, the Hildebrandt and Jones 
(1992) scenario of marine mammal exploitation 
is not supported. The widely flucttiating num­
bers of sea otter bones dirough time also argues 
against their model, as well as Broughton's 
(1994a, 1994b, 1999) deer-sea otter reversal. 

Resource intensification models thus seem to 
offer limited explanatory value regarding changes 
in frequencies of mammal taxa dirough time at 
Duncans Point Cave. Culturally based causative 
factors include technological change and social 
factors affecting the considerable preoccupation 
with trade and exchange displayed by prehistoric 
Californians. Environmental variables include 
the distribution and abundance of animal re-
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sources present within the Duncans Point Cave 
site catchment, and interannual shifts in resource 
availability (cf Simons 1992:82-84). Recently, 
the impact of long-term climatic/habitat change 
on subsistence adaptations in California has pro­
voked lively debate (Raab et al. 1995; Raab 
1996; Arnold 1997; Arnold et al. 1997; Hilde­
brandt 1997a, 1997b; Jones 1997; Raab and 
Bradford 1997; Raab and Larson 1997). At 
Duncans Point Cave, topographic change result­
ing from Holocene sea level rise and coastal ero­
sion probably produced habitat changes within 
the catchment of the site, affecting exploitation of 
mammalian taxa through time. 

Topographic Change 

An important factor often mentioned only 
briefly in the debate on Californian marine mam­
mal hunting is the potential effect of gradual or 
rapid topographic change on the distribution and 
abundance of marine resources. Erlandson and 
Moss (1996:282) pointed out that the archaeolog­
ical record of coastal California and much of Pa­
cific North America is complicated by sea level 
rise, inundation, subsidence, isostatic rebound, 
and tectonic activity. In California, great earth­
quakes tend to occur every few hundred years 
along the northern San Andreas Fault (Prentice 
1989; Niemi and Hall 1992). For example, re­
cent tectonic uplift of 1.0 to 1.5 m. in the Cape 
Mendocino area produced extensive die-offs of 
local mussel beds (Fitzgerald and Ozaki 1994). 
In contrast to episodic tectonic events, coastal 
erosion is an ongoing process, directiy affecting 
the distribution and availability of a variety of re­
sources (Williams and Bedrossian 1977; Ritter 
1978; Lyman 1991; Erlandson 1994). It is high­
ly probable that during the Holocene, erosional 
processes along the west coast of North America 
profoundly affected the distribution of habitats 
suitable for marine mammal haulouts and rook­
eries along die mainland shoreline, as well as on 
offshore rocks and islands. 

Over the past 15,000 years, the California 

coastline has undergone considerable reshaping. 
This has been due primarily to an interaction be­
tween Holocene sea level change and coastal ero­
sion. In the vicinity of San Francisco Bay, in­
cluding the mouth of the Russian River and Dun­
cans Point, Atwater et al. (1977) and Atwater 
(1979:41) proposed sea levels of -8 m. at 5,000 
B.P., -55 m. at 10,000 B.P., and -100 m. at 
15,000 B.P. They noted an average sea level 
rise of about two cm. per year between 11,000 
B.P. and 8,000 B.P. During die last 6,000 
years, the rate of sea level rise has slowed con­
siderably to an average of 0.1 to 0.2 cm. per 
year. When correlated with the early archaeol­
ogy of the San Francisco Bay Area (Bickel 
1978:13; Moratto 1984:219-222) and die Mendo­
cino County coast (Simons et al. 1985:264), Ho­
locene sea level rise is viewed as having pro­
found environmental and archaeological conse­
quences. As for Duncans Point Cave, at 15,000 
B.P. the shoreline may have been approximately 
14 km. west; by 10,000 B.P., it was about five 
km. west, and at 5,000 B.P., ca. one km. west 
(Atwater 1979:41). 

During the last 6,000 years, as coastal inun­
dation resulting from sea level rise has eased, 
shoreline retreat along the California coast has 
primarily been due to coastal erosion. The rate 
of erosion varies, according to coastal geology 
and geomorphology, degree of exposure to wave 
action, and water depth (e.g., Wdliams and Be­
drossian 1977). Along the Santa Barbara coast, 
for example, shoreline erosion progresses at a 
mean annual rate of up to 15 cm. or more per an­
num (Norris 1968; Shepard and Wanless 1971). 
Erosion rates greater than 15 cm. per year are 
typical along much of the central California coast 
(Gordon 1979). Sedimentary rocks near Santa 
Cmz erode an average of approximately 30 cm. 
per year, as do formations on the San Mateo 
County coast (Sullivan 1975:31; Griggs and 
Johnson 1979:76). Sedimentary rocks around 
Fort Ross on the Sonoma County coast tend to 
erode at a rate of nine cm. per year or less (Rit-
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ter 1978:536). Consequently, 6,000 years ago, 
subsequent to much of die period of Early Holo­
cene sea level rise, the shoreline at Fort Ross 
could have been more dian 0.5 km. farther west 
of its present location. 

Given its apparent antiquity, the ramifications 
of Holocene sea level rise and coastal erosion for 
prehistoric peoples living at Duncans Point Cave 
are noteworthy. During human occupancy of the 
site, it is an absolute certainty that the topog­
raphy of the shoreline near the point has been 
profoundly affected by sea level change, inunda­
tion, and erosion. These processes would have 
affected littoral habitats, leading to changes in die 
distributions and abundances of marine plant and 
animal resources, especially shellfish, fish, birds, 
and marine mammals. For example, some of the 
rocks barely visible offshore today were probably 
larger and perhaps could have served as haulouts 
or rookeries 2,000 years ago. 

Evidence suggesting changes in the physical 
environment in the Duncans Point area is pro­
vided when relative abundances of wide-ranging, 
habitat-specific shellfish species are computed. 
Citing work conducted at Franchthi Cave in 
southern Greece, Shackleton (1988:19) suggested 
that reconstmction of inshore marine environ­
ments through study of shellfish distributions 
within a stratigraphic column "permits a more 
detailed monitoring of the past use of resources 
than has often previously been attempted." 

The shellfish assemblage characterizing the 
earlier components (Components 1 through 3) at 
Duncans Point Cave is composed of species typi­
cally found in protected, sandy or muddy esma-
rine habitats (Fig. 6). Numbers of these species 
greatly diminish in Components 4 through 6. 
Rocky intertidal species, such as mussels, occur 
in large numbers in all of the cultural compo­
nents (Fig. 7). While it is possible that esmarine 
moUusk species could have been carried the 10 
km. to Duncans Point Cave from where they 
currentiy occur at Bodega Bay, it is unlikely, es­
pecially when abundant shellfish resources were 

located just offshore. Furthermore, if people 
were importing such species, why would they 
stop relatively suddenly roughly 6,000 years 
ago? Schwaderer (1992:65) and Erlandson 
(1994:247-248) suggested diat during die Early 
Holocene, estuarine habitats were present close 
to Duncans Point, and were subsequently 
drowned by sea level rise (see also Erlandson 
and Moss 1996:294). These esttiarine habitats 
may have been associated with the former mouth 
of the Russian River, which may have discharged 
into the Pacific Ocean at a different location than 
at present, or with a smaller estuary formed at 
the mouth of a local drainage just south of Dun­
cans Point. 

Fish are present in the Duncans Point Cave 
culmral components, usually in lower numbers 
than birds or mammals (Schwaderer 1992:66). 
Fish reach their highest numbers in Components 
3 and 4. None of the identified fish species can 
be classed as estuarine. In fact, most are found 
along rocky shorelines. The relatively low num­
bers and species diversity of fish suggest that 
fishing was not as important to the protein subsis­
tence economy as collecting shellfish or hunting 
birds and mammals. 

The avifaunal assemblage from Components 
2 and 3 is dominated by birds preferring the pro­
tected waters of bays, inlets, and estuaries 
(loons, western grebes, geese, ducks, and coots). 
Subsequent cultural components (4 through 6) 
contain a mixture of bird taxa favoring protected 
waters and those principally occurring along the 
outer, rocky coast (albatross, fulmar, cormorant, 
gull, murre) (Grinnell and Miller 1944; Miller 
1951; Small 1974; Cogswell 1977). Marine 
mammal remains first appear in abundance in 
Component 3, subsequently dominating assem­
blages in Components 4 through 6 (Table 4; Fig. 
2). Juvenile marine mammals become more 
common in Component 4 (Fig. 4). 

Shellfish, bird, and marine mammal data from 
Duncans Point Cave suggest that changes in the 
exploitation of marine resources may have oc-
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Fig. 6. Soft bottom-dwelling moUusks by cultural component from Duncans Point Cave (CA-SON-348/H) 
(data from Schwaderer 1992). 
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Fig. 7. Rocky intertidal shellfish by cultural component at Duncans Point Cave (C A-SON-348/H) (data from 
Schwaderer 1992). 
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curred as a consequence of habitat changes re­
sulting from topographic changes produced by 
sea level rise and coastal erosion. These may 
have forced prehistoric peoples to shift their re­
source focus from a mixed strategy emphasizing 
exploitation of esmarine and rocky intertidal hab­
itats to one principally fixed upon the latter. The 
timing of this shift appears to have occurred be­
tween 6,300 and 4,600 years ago. Interestingly, 
this corresponds to the period when the northern 
California coast attained much of its historically 
known configuration (e.g., Atwater et al. 1977; 
Bickel 1978; Atwater 1979; Simons etal. 1985). 

CONCLUSIONS 

Due to its antiquity, Duncans Point Cave is 
an excellent location for the study of Holocene 
environmental and cultural change, and the 
effects these have had on procurement of animal 
resources. Topics of particular concern include 
the antiquity of marine mammal hunting, terres­
trial and marine resource intensification, and the 
effects of topographic change on the distribution 
and abundance of marine resources. Terrestrial 
and marine mammal exploitation appears to have 
commenced approximately 8,200 to 8,600 years 
ago at Duncans Point Cave. Marine mammals 
seem to be the earliest, most commonly hunted 
large mammals. The very high frequency of ju­
venile marine mammals, especially northern fur 
seals and harbor seals, implies exploitation of 
rookery populations of both species. Currently, 
an active harbor seal rookery/haulout is present 
near the mouth of the Russian River. However, 
the nearest historically known and current fur 
seal rookery is located on the Farallon Islands. It 
is unlikely that the inhabitants of Duncans Point 
Cave could have or would have traveled to the 
Farallons to obtain juvenile fiir seals. There­
fore, presence of an exploitable coastal rookery 
is strongly implied. 

Since Duncans Point Cave appears to have 
been occupied during much of the Holocene, the 
effects of sea level rise and coastal erosion on the 

distribution of available rookery and haulout hab­
itats must be considered when discussing marine 
mammal hunting at the site. Evidence of topo­
graphic change due to Holocene sea level rise 
and coastal erosion is suggested by changes in 
the frequency of estuarine shellfish, birds, and 
marine mammals. The intensity of past coastal 
topographic change in the region is further attest­
ed to by the configuration of the cave itself and 
by its nataral setting, both of which are products 
of a highly dynamic physical environment. Fu-
mre research at Duncans Point certainly will pro­
vide larger, time-sensitive samples of inverte­
brate and vertebrate remains, as well as other 
important classes of culmral remains. 

NOTE 

1. Jones and Hildebrandt (1995:Tables 2-3) ne­
glected to include NISP for the deer present at Dun­
cans Point Cave, even though they have columns la­
beled "Deer/elk NISP." Numbers of deer remains rep­
resented during both temporal periods are available in 
Schwaderer (1992:Table 3.4). The "Deer/elk NISP" 
columns in Tables 2 and 3 should read 7 and 9, respec­
tively, and not "-". Inclusion of these "Deer/elk 
NISP" data will, of course, change the numbers in the 
"Grand Total" and "Total" columns and rows in both 
tables. The omission of the deer data from Duncans 
Point Cave in bodi tables is problematic, as it does not 
allow adequate grounds for full comparison to the oth­
er sites listed in Tables 2 and 3, especially diose that 
have "Deer/elk" remains enumerated. 
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