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Abstract

Recent archaeological investigations on and near Camp Pendleton Marine Corps Base, San
Diego County, California, have yielded vertebrate skeletal remains including fish, amphibians,
reptiles, birds, and mammals. Camp Pendleton vertebrate faunal assemblages from 23 sites are
discussed and placed in a broader regional perspective. Research questions addressed through
the analysis of these data sets, include subsistence and settlement shifts through time, variation
in use of coastal resources, and whether use of this landscape by highly mobile foragers or
localized logistical collectors is indicated. A marked difference in species representation,
diversity, and relative abundance is seen in Archaic Period bone assemblages when compared
to those of the Late Prehistoric Period. Estuarine species are better represented, and the
assemblages more diverse in the Archaic Period. A narrowed diet breadth is indicated at the
Late Prehistoric Period sites.

Introduction

A variety of vertebrate skeletal remains including fish, amphibians, reptiles, birds, and mam-
mals have been recovered from a number of recently excavated archaeological sites on and
near Camp Pendleton Marine Corps Base, San Diego County, California. In this article, Camp
Pendleton vertebrate faunal assemblages recovered from 23 sites are discussed in a broader
regional perspective through intersite comparison which includes two outside Camp
Pendleton. In light of the considerable amount of archaeological and zooarchaeological work
conducted on Camp Pendleton in recent years, a number of research questions can be ad-
dressed through the analysis of these data sets, including general subsistence and settlement
shifts through time, variation in use of coastal resources, and whether the archaeological
record reflects use of this landscape by highly mobile foragers or localized logistical collec-
tors. This study sheds further light on the evolution of subsistence-settlement systems in
northern San Diego County and serves as a useful comparative base for other coastal regions
of California.

Vertebrate Subsistence in San Diego County

Interpreting vertebrate archaeofaunas is not always straightforward. The difficulty of interpret-
ing Protohistoric and Late Prehistoric Period bone assemblages is magnified as time depth and
the potential for taphonomic change increases (e.g. Lyman 1994a). This is especially evident
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when discussion touches on the Archaic Period, during which a variety of climatic
(altithermal) and topographic changes (inundation) are proposed (Carbone 1991; Moratto
1984). Excavation of a number of coastal sites in southern San Diego County has resulted in
the development of various subsistence and settlement models for the region, some widely
divergent (Bull 1978; Gallegos 1988, 1991; Hudson 1971; Kaldenberg and May 1975;
Koerper 1981; Koerper et al. 1991; Kowta 1969; Moratto 1984; Moriarty 1966, 1967, 1969;
True 1966; Warren and True 1961).

The various models proposed for the exploitation of far southern Californian coastal environ-
ments include:

1) Use of coastal sites and resources on a strictly seasonal basis, in either the
winter or the summer specifically, by people with an inland residential and
subsistence focus who relied on terrestrial animal and plant resources.

2) A generalized coastal resource and residential focus in which people make
seasonal trips to exploit specific inland resources.

3) A focus on specific maritime oriented sites close to estuaries with periodic
occupation of other inland and coastal locations.

4) Various combinations of the above, with short-term seasonal or semi-perma-
nent coastal occupation by coastal and inland groups with mixed resource foci.

No real consensus has been reached concerning cultural development, and possible subsis-
tence and settlement changes in the region. However, many authors agree that strong evidence
for mid-Holocene climatic change does exist (Carbone 1991; Moratto 1984; Gallegos 1991;
Gallegos and Carrico 1984). Climatic changes and their effects on the habitat mosaic of
coastal southern California may have had profound effects on the prehistory of the region. The
San Dieguito/La Jolla in situ development versus cultural replacement debate, in which both
schools of thought point to climatic changes as important forces influencing populations and
colonization of the region, exemplifies this point perfectly (Gallegos 1991; Kaldenberg and
May 1975; Koerper 1981; Koerper et al. 1991; Kowta 1969; Moratto 1984; Moriarty 1966,
1967, 1969; Warren and True 1961). As more coastal sites in this region are excavated and
reported, and the overall zooarchaeological database expands, synthesis of these various
models concerning cultural development in the region will certainly become more refined. I
will show here that marked differences exist between Archaic Period and Late Prehistoric
Period vertebrate archaeofaunas on and around Camp Pendleton in Northern Coastal San
Diego County, suggesting different subsistence practices and resource foci in these respective
time periods.
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Methods

This reports focuses on the analysis of vertebrate skeletal remains recovered mostly from
archaeological projects conducted on and around Camp Pendleton Marine Corps Base prima-
rily over the last ten years. In order to place the archaeofaunas discussed here into a broader
regional context, 23 archaeological sites yielding vertebrate faunal remains on Camp
Pendleton are compared (Hudson 1995a, 1995b; Wake 1996, 1997a, 1997b) together with two
Early Archaic period sites further south in San Diego County, SDI-9649, the Alan O. Kelly
site (Koerper et al. 1991) and SDI-6010, the Whelan Lake Site (Cairns and Altschul 1993)
(Table 1, Fig. 1).

The sites discussed here are comparable since the field recovery strategies, analytical tech-
niques, and interpretive frameworks employed by the various investigators are all relatively
similar. The vertebrate faunal remains from all sites, except SDI-6010 and SDI-9649, were
analyzed in the UCLA Zooarchaeology Laboratory. The Alan O. Kelly (SDI-9649) and
Whelan Lake (SDI-6010) sites are included since they produced fish, birds, and mammals,
and represent well excavated and reported sites, with recovery techniques broadly similar to
the Camp Pendleton sites (Byrd et al. 1995; Cairns and Altschul 1993; Koerper et al. 1991;
Reddy 1998; Wake 1996, 1997a, 1997b).

Since the ages of the 23 sites spans the last 7000 years, the sites have been grouped into broad
age categories based on available radiocarbon dates (Cairns and Altschul 1993; Koerper et al.
1991; Reddy 1998). I refer to four broad temporal phases; the Early Archaic (8000-5000 BP),
the Later Archaic (5000-1000 BP); the Late Prehistoric (1000-1650 AD) and the Ethnohistoric
(1650 AD - Present) (See Table 1). Some of these periods, such as the Later Archaic are
necessarily quite broad simply due to a lack of resolution in terms of dated archaeofaunas.

While the 23 sites do not represent the same cultural horizon or time period, they provide an
opportunity to address potential long term subsistence changes. It is, however, important to
note that the sample sizes from these sites differ significantly, especially those from the Late
Prehistoric sites, many of which had only one or two excavation units per site. The potential
of such sample size effects (e.g. Grayson 1984) is mitigated to some extent by the large
number of sites available from the pertinent time periods.

Analysis of the vertebrate archaeofaunas presented here focuses specifically on Number of
Identified Specimen (NISP) measures from each site and comparisons of relative abundances
and diet breadth. While the pitfalls of NISP-based interpretations are well known and oft
repeated (Grayson 1984; Lyman 1994b; Ringrose 1993), exclusive use of NISP measures here
was deemed appropriate because it allows for the comparison of the maximum number of
sites, serves as a good measure of diet breadth and resource focus, and the techniques for
determining NISP were consistent between the reporting authors and therefore broadly com-
parable (Cairns and Altschul 1993; Hudson 1995a, 1995b; Koerper et al. 1991; Wake 1996,
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Table 1. Temporal Affinities for Selected Camp Pendleton Area Archaeological Sites.
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1997a, 1997b). A combination of NISP and MNI (Minimum Number of Individuals) might be
preferable in order to mitigate some of the pitfalls of the different measures, however MNI
counts were not available for all of the sites and therefore were not included. Weight-based
comparisons were rejected since weights were unavailable in some reports and for other
theoretical reasons (e.g. Mason et al. 1998). The identified taxon (or taxa) refers to identifica-
tions done to the family level or better.

The three most commonly represented vertebrate classes from these sites; fish, birds, and
mammals, are discussed here. Reptiles and amphibians, while present at many of these sites,
are not numerous or ubiquitous enough to be included in the broader comparisons made here.
Twelve of the sites produced fish remains (Table 2), 11 produced bird remains (Table 3), and

Fig. 1. Sites with Archaeofaunal Remains on Camp Pendleton.
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all 23 produced mammal remains (Table 4). Based on species representation, the vertebrate
faunal remains recovered from these sites suggests an exploitation of a whole range of habi-
tats including open coast, estuaries, woodland, grassland, chaparral, and riparian zones.

Fish

Of the 12 sites that yielded fish remains (Table 2), the greatest numbers and diversity was
observed in the Early Archaic contexts at SDI-10,726 (22 taxa, 10.2%) and SDI-10,728 (22
taxa, 17.6%). These Early Archaic sites show the strongest representation of elasmobranchs
(SDI-10,726 [10.2%]; SDI-10,728 [17.6%]; SDI-6010 [50.0%]; SDI-9649 [9.7%]). These
sites also exhibit the greatest numbers of California halibut (Paralichthys californicus) and
other flatfishes. The majority of these flat bodied cartilaginous and bony fish species are
commonly found in low energy, relatively calm water, soft bottomed habitats such as bays and
estuaries (Eschmeyer et al. 1983; Miller and Lea 1972; Salls 1985, 1987, 1988). Furthermore,
anchovies (Engraulidae) and smelts (Atherinidae), both fish families strongly associated with
nearshore environments including bays and estuaries (Miller and Lea 1972; Salls 1988), are
well represented in the Early Archaic sites (SDI-10,726 [13.4%]; SDI-10,728 [21.3%]).
Sardines (Clupeidae) are also present and are known to occasionally enter estuaries. Other
open coast fish species (croakers [Scieanidae] and wrasses [Labridae]) are well represented in
these sites and suggest the exploitation of nearshore open coast and rocky bottom environ-
ments as well.

In the Later Archaic the fish species more commonly encountered beyond the breakers, such
as tunas and mackerel (the Scombridae), become more prominent, especially at SDI-13,325
and SDI-811. Flat bodied cartilaginous fishes continue to be present at these sites (SDI-811
[8.5%], SDI-13,325 [2%] and SDI-14,522 [75.0%]). California halibut (Paralichthys
californicus) are present at SDI-811, and other bony fishes as well as sciaenids and labrids
continue to show up during this period as well.

Elasmobranchs and flatfishes virtually disappear in the Late Prehistoric sites. The relative
abundances and overall densities of fish also diminish considerably during the Late Prehis-
toric times. The largest Late Prehistoric fish assemblage which was recovered from SDI-4538
(N=970) yielded only three identified elasmobranch specimens (0.31%). SDI-4538 also
yielded a large number of slim topfish (sardines, anchovies, and silversides [N=418, 43.1%])
and croakers (Sciaenidae [N=152, 15.7%]). Wrasses (Labridae) are also well represented at
SDI-4538 and are present at two other Late Prehistoric sites (SDI-1074 and SDI-4411). All of
these groups of fish are commonly associated with various nearshore environments. The
fishing emphasis appears to shift exclusively to open coast and sandy beach species during the
Late Prehistoric Period.
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Table 2. Fish Remains From Camp Pendleton Area Archaeological Sites (All Sites In San Diego Co.)

doirePemiT AE AE AE AE AL AL AL PL PL PL PL PL PL

cimonoxaT
seirogetaC

22 43 32 5 42 41 4 5 7 12 3 7 1

emaNnommoC emaNcifitneicS 9469 62701 a82701 0106 118 52331 22541 4701 1144 8354 9315 b82701 12541

dnuohtoomS eadidikairT 5 4 6 7 2

krahSdrapoeL
sikairT

ataicsafimes
2 2

skrahsmeiuqeR eadinihrahcraC 1

esonlevohS
hsifratiuG

sotabonihR
sutcudorp

91 41 44 2 8 6 1 1

yaRkcabnrohT
sidionihrytalP

atairesirt
2 11 1

deliat-trohS
yargnitS

siverbsitaysaD 1 1

yaRtaB
sitaboilyM
acinrofilac

95 02 82 2 5 3 1

yaR/krahS iihcnarbomsalE 77 252 82 1 1 1

enidraS/gnirreH
aiepulC

sponidraS
64 071 101 21 981 56

enidraScificaP
sponidraS

xagas
2

yvohcnA
aohcnA

siluargnE
19 121 8 602 61

nampihsdiM syhthciroP 1

sedisrevliS eadinirehtA 85 272 3 12 1

tlemskcaJ
sisponirehtA
sisneinrofilac

6 3 51 4 1

noinurG
sehtserueL

siunet
1 1

hsifkcoR setsabeS 1 5 51 41

ssaB xarbalaraP 2 9 1 6 2

lerekcaMkcaJ
suruhcarT

sucirtemmys
2 1 3

rekaorC eadineaicS 7 5 82 35 1 1 57 2

hsifneeuQ sutilopsuhpireS 1 3 52

rekaorCniftopS
rodacnoR

iisnraets
2 3 1



PCAS Quarterly, 35(4), Fall 1999

Wake52

Table 2 (con’t). Fish Remains From Camp Pendleton Area Archaeological Sites.

doirePemiT AE AE AE AE AL AL AL PL PL PL PL PL PL

cimonoxaT
seirogetaC

22 43 32 5 42 41 4 5 7 12 3 7 1

emaNnommoC emaNcifitneicS 9469 62701 a82701 0106 118 52331 22541 4701 1144 8354 9315 b82701 12541

dnuohtoomS eadidikairT 5 4 6 7 2

rekaorCetihW
sumenoyneG

sutaenil
6 4 55 04 1 25

rekaorCwolleY
anirbmU
rodacnor

3 1 1 1

ssabaeSetihW
noicsotcartA

silibon
1

anibroCainrofilaC
suhrricitneM

sutaludnu
1

hcrepfruS eadicotoibmE 3 43 54 03 9 1 1 31

pilrebbuR
hcrepfruS

sulihcocahR
setoxot

1

hcrepfruSeliP
sulihcocahR

accav
1

hcrepfruSrenihS
retsagotamyC

atagergga
1

hcrepfruSderraB
suhcitsihpmA

suetnegra
2

htimskcalB
simorhC

sinnipitcnup
3

aducarraB
anearyhpS

aetnegra
1 1 1 2 1 1

atironeS
silujyxO

sucinrofilac
93 5 3 4 1 03 9

daehpeehS
suhpyssocimeS

rehclup
1 3 4 82 81 1 1 01 4

kcabelkcirP eadieahcitS 8

sanuT eadirbmocS 9

anuT sunnuhT 2 1 04 1 1

otinoB sisneilihcadraS 1 2

anuTkcajpikS
sunnyhtuE

simalep
2 1

lerekcaMcificaP
rebmocS
sucinopaj

7 7 93 11

hsiftalF
-rofitcenoruelP

sem
1 72 2
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Birds

Of the 11 sites which yielded bird remains (Table 3), SDI-10,728 is richest both in number of
identified taxa (21) and number (N=334) of bird elements represented. The next most produc-
tive site is SDI-13,325, yielding 59 elements and only six identified taxa, and SDI-10,726
yielded 45 elements but only two identified taxa. The most taxonomically rich site after SDI-
10,728 is the Alan O. Kelly site (SDI-9649 outside Camp Pendleton), which yielded 34
elements belonging to 10 identified taxa. The remaining sites, most of which date to the Late
Prehistoric Period (and one Ethnohistoric Period site), yielded 22 elements or less, with a total
of 53 elements (Table 2).

The sites dating to the Early Archaic period (SDI-10,728:21 taxa; SDI-9649: 10 taxa; SDI-
13,325: 6 taxa; and SDI-6010:7 taxa) are the richest in terms of identified taxa. The most
common bird taxa at these sites is waterfowl, primarily ducks (Table 3). At SDI-10,278
estuarine waterfowl account for 85.7% (N=108) of the identified bird taxa, and at SDI-13,325
they constitute 58.3% (N=7). The Early Archaic period bird remains suggests exploitation of
estuarine or marshy habitats that would support the waterfowl represented in these assem-
blages. While some of the waterfowl species represented at these sites are resident, many are
migratory, and currently reach their greatest concentrations in the fall and winter, suggesting
occupation of these sites at least during those times of year.

The Late Prehistoric Period avifuana is comparatively depauperate, producing fewer elements
representing fewer identified taxa. Virtually no waterfowl are identified. Most of the identified
specimens represent local terrestrial taxa such as California quail and doves that are found in a
variety of habitats all year round.

Table 2 (con’t). Fish Remains From Camp Pendleton Area Archaeological Sites.

doirePemiT AE AE AE AE AL AL AL PL PL PL PL PL PL

cimonoxaT
seirogetaC

22 43 32 5 42 41 4 5 7 12 3 7 1

emaNnommoC emaNcifitneicS 9469 62701 a82701 0106 118 52331 22541 4701 1144 8354 9315 b82701 12541

dnuohtoomS eadidikairT 5 4 6 7 2

tubilaHainrofilaC
syhthcilaraP

sucinrofilac
4 1 2 2

hsiFynoB ietsoeleT 817 375 448 5 752 873 4 9 523 4 92

hsiF secsiP 1 9 8 9

latoT 888 6511 2181 21 365 855 4 11 51 079 6 621 1
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Table 3. Bird Remains From Camp Pendleton Area Archaeological Sites (All Sites in San Diego Co.).

doirePemiT AE AE AE AE AL AL PL PL PL PL PL PL PL E

cimonoxaT
seirogetaC

11 4 52 9 3 01 2 8 1 2 1 2 3 5

emaNnommoC emaNcifitneicS 9469 62701 a82701 0106 118 52331 4701 1144 9315 b82701 49441 79441 50541

nooLcitcrA acitcraaivaG 4

nooL .psaivaG 1 1

eberGdellib-deiP
submylidoP

specidop
1

tnaromroC .psxarocorcalahP 1

detserc-elbuoD
tnaromroC

xarocorcalahP
sutirua

2 4

noegiWnaciremA anaciremasanA 1

laeTdegniw-neerG accercsanA 2

laeTnomanniC aretponaycsanA 1 03

drallaM sohcnyhrytalpsanA 8 3 1

llawdaG aretpertssanA 1

kcuD .pssanA 1 8 1 2 1

puacSresseL siniffaayhtyA 01

puacSretaerG aliramayhtyA 3

drahcoP .psayhtyA 2

esooGadanaC sisnedanacatnarB 1 2

esooG .psresnA 1

,eseeGdnaskcuD
egraL

L,eaditanA 1

,eseeGdnaskcuD
llamS

S,eaditanA 2

eseeGdnaskcuD eaditanA 52 1

nehrooMnommoC suporolhcalunillaG 1

tooCnaciremA anaciremaaciluF 81 1

revolP .pssuirdarahC 1

driBgnidaW eadicapolocS 1

lluGnretseW silatnediccosuraL 1

lluG .pssuraL 1

lwOgniworruB airalucinucenehtA 3

kwaHdeliat-deR sisneciamajoetuB 1

skwaH eadirtipiccA 1

liauQainrofilaC
alpepillaC
acinrofilac

5 2 1

yekruT
sirgaeleM
ovapollag

3

nekcihC sullagsullaG 1

evoDgninruoM aruorcamadianeZ 1 1
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Table 3 (con’t). Bird Remains From Camp Pendleton Area Archaeological Sites.

doirePemiT AE AE AE AE AL AL PL PL PL PL PL PL PL E

cimonoxaT
seirogetaC

11 4 52 9 3 01 2 8 1 2 1 2 3 5

emaNnommoC emaNcifitneicS 9469 62701 a82701 0106 118 52331 4701 1144 9315 b82701 49441 79441 50541

evoD .psadianeZ 3

worCnretsewhtroN suniruacsuvroC 1

kralwodaeM .psallenrutS 1

syaJdnasworC eadivroC 1

niboRnaciremA suirotargimsudruT 1

worrapS .psaihcirtonoZ 1

sworrapS eadiressaP 2 7

sehcniF eadillignirF 2

egraL,sdriB 8 9 8

muideM,sdriB 28 4 3 1 4 1 1 1

llamS,sdriB 5 91 11 3 2 1

sdriB 21 83 79 4 43 1 1 1

latoT 43 54 233 42 01 95 2 02 1 2 1 2 3

The overall pattern of bird exploitation in the Camp Pendleton region shows a general de-
crease in the diversity and numbers of bird species through time. Ducks and other waterfowl,
in particular, diminish markedly. Terrestrial bird species remain consistent in their representa-
tion during the Archaic Period and in the more recent sites. The general pattern evident in the
bird data set, like that of the fish, indicates the presence of relatively productive estuarine
systems in northern San Diego County during the Early Archaic, and suggests the subsequent
disappearance, or possibly under-exploitation, of these same environments in later prehistory.

Mammals

Mammals are well represented in most of the 23 sites and are compared in Table 4. Mammals
are especially well represented in SDI-10,728, Locus A, which has the greatest number of
mammal elements (N=7507) and highest taxonomic diversity (30 taxa). The identified mam-
mal assemblage from SDI-10,728 is dominated by rodents (77.7%) and followed by rabbits
(19.5%), with deer and dogs (Canis sp.) in low frequencies. At another Early Archaic site
(SDI-9649), rabbits are clearly dominant (67.4%), with rodents (10.4%), and large mammals
in low frequencies (3.1%). Deer (N=40, 3.1%), however, are more abundant at SDI-9649 than
any other site discussed here. Small mammals, rabbits and rodents, are clearly the most
common and diverse taxa at Early Archaic sites. Deer are the best represented large mammal
species, and while contributing relatively low NISP counts, represent large amounts of meat
and are considered important dietary contributions.
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Table 4. Mammal Remains From Camp Pendleton Area Archaeological Sites (All Sites in San Diego County).

doirePemiT AE AE AE AE AL AL AL PL PL PL PL PL PL PL

cimonoxaT
seirogetaC

91 12 73 61 61 52 31 21 01 81 1 8 31 5

emaNnommoC emaNcifitneicS 9469 62701 a82701 0106 118 52331 22541 4701 1144 8354 7315 8315 9315

deliaT-kcalB
tibbarkcaJ

sucinrofilacsupeL 191 6 97 41 68 1 1

eraH .pssupeL 4 8 91 2

tibbaRhsurB
sugalivlyS
inamhcab

41 2

liatnottoCtreseD inobuduasugalivlyS 7 96 91 63

liatnottoC .pssugalivlyS 895 88 031 84 58 171 5 3 6 74 01 61

stibbaR eadiropeL 642 32 64 4 43 1 1

yerGnretseW
lerriuqS

suesirgsuruicS 1 6 3 1 1

lerriuqSeerT .pssuruicS 3

dnuorGainrofilaC
lerriuqS

sulihpomrepS
iyehceeb

31 3 23 6 4 2 8 1 2

knumpihC/lerriuqS eadiruicS 5 5 7 3 1

s'mairreM
taRooragnaK

symodopiD
imairrem

1

taRooragnaK .pssymodopiD 4 7 2

tekcoPainrofilaC
esuoM

supidoteahC
sucinrofilac

1

esuoMtekcoPelttiL
suhtangoreP
sirbmemignol

1

tekcoPtreseD
esuoM

suhtangoreP
sutallicinep

1

esuoMtekcoP .pssuhtangoreP 2 01 3 1 4

tekcoPs'attoB
rehpoG

eattobsymomohT 67 39 894 85 92 62 31 31 11 83 7 6

detoof-yksuD
taRdooW

sepicsufamotoeN 2

taRdooW .psamotoeN 4 4 31 5 6 1 1 1

reppohssarG.S
esuoM

sudirrotsymohcynO 1

esuoMreppohssarG .pssymohcynO 1

esuoMnoniP ieurtsucsymoreP

esuoMreeD .pssucsymoreP 1 2 5

tsevraHnretseW
esuoM

symotnodorhtieR
sitolagem

1 21

eloVainrofilaC
sutorciM

sucinrofilac
71 2 6 2 1 1 21

.L,tnedoR .L,aitnedoR 1

.S,tnedoR .S,aitnedoR 983 2

tnedoR aitnedoR 13 031 303 52 73 4 21 2 1
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Table 4 (con’t). Mammal Remains From Camp Pendleton Area Archaeological Sites.

doirePemiT AE AE AE AE AL AL AL PL PL PL PL PL PL PL

cimonoxaT
seirogetaC

91 12 73 61 61 52 31 21 01 81 1 8 31 5

emaNnommoC emaNcifitneicS 9469 62701 a82701 0106 118 52331 22541 4701 1144 8354 7315 8315 9315

xoFyerG
noycorU

suetnegraoerenic
1

etoyoC snartalsinaC 5 1

goD .pssinaC 43 3 41 21 2 2 2

dinaC eadinaC 1

tacboB sufurxnyL 1

nooccaR rotolnoycorP 1 1 1

knukSdepirtS sitihpemsitihpeM 1

lesaeWdeliaTgnoL atanerfaletsuM 1

regdaB suxataedixaT 2

rettOaeS sirtulardyhnE 1 3 8

sdiletsuM eadiletsuM

erovinraC arovinraC 3 1 6 1 1 1

nihploD eadinihpleD 1

laeSruFnrehtuoS
sulahpecotcrA

idnesnwot
1 2 1

noiLaeSainrofilaC
suhpolaZ

sunainrofilac
02

slaeSderaE eadiiratO 1

slaeS aidepinniP 2 42 1

giP aforcssuS 5 1

reeDdeliaT-kcalB
sueliocodO

sunoimeh
04 31 1 2 63 2 1 6

peehS seirasivO

woC suruatsoB 1 5

lytcadoitrA alytcadoitrA 1 1 2 7 1

egraL,lammaM 63 582 11 14 944 5 7 07 84 1 2 111

muideM,lammaM 47 921 64 91 74 3 3 01 85 6

llamS,lammaM 9911 4415 5311 502 968 411 9 81 9841 21

lammaM 055 37 182 7 232 5 2 1

latoT 3381 2571 7057 8631 644 7012 651 75 031 6171 1 52 661

At SDI-13,325, a transitional Later Archaic site, small mammals remain important but large
mammals become more common numerically (Hudson 1995a, 1995b, Wake 1996). Pinnipeds
(seals and sea lions) are not present in the Early Archaic sites, with the exception of a lone
otariid element from SDI-10,728. Marine mammals, both seals (Pinnipedia) and sea otters



PCAS Quarterly, 35(4), Fall 1999

Wake58

(Enhydra lutris) appear in their highest numbers at SDI-13,325 (N=46, 10.6% of the identified
mammal NISP). Seals and sea otters occur in low frequencies at other later Archaic sites
(SDI-811 and SDI-14,522), but disappear entirely in the Late Prehistoric Period.

The Late Prehistoric sites are dominated by small mammal taxa, primarily rodents, followed
by rabbits. Large mammal remains are present but rare, and include primarily deer (the pig
and cattle remains listed in Table 4 clearly represent historic period additions to these assem-
blages) and one dolphin specimen at SDI-1047. Although the small sample sizes of these sites
limit their interpretive utility in comparison to the other more extensively excavated sites in
the region, the pattern of low frequencies and faunal diversity, remains consistent in the 14
Late Prehistoric Period samples available from Camp Pendleton.

Discussion

The distributions in the archaeofauna from Camp Pendleton suggests that Early and Later
Archaic Period subsistence strategies differ substantially from those of later prehistory. This is
not necessarily a surprise since the respective material cultures differ substantially as well
(Byrd et al. 1995; Reddy 1996, 1998). As more sites are analyzed and added to the existing
database this pattern becomes more evident and robust. It appears that along the San Diego
County coast (southern and northern) in areas closely associated with coastal or estuarine
environments, the vertebrate animal portion of subsistence systems (not including plants
resources) focused on two primary habitat mosaics: estuaries and their contact zones with the
ocean, and the surrounding terrestrial habitats (Erlandson and Colten 1991; Gallegos 1988,
1991).

The species frequencies evident in the Early Archaic Period sites (SDI-6010, SDI-9649, SDI-
10,726, and SDI-10,728) correspond well with data and interpretations of other broadly
contemporaneous sites in the broader San Diego County region. Several authors have sug-
gested the exploitation of estuaries, as indicated by fish and waterfowl, and local terrestrial
habitats, with an emphasis on locally available small mammals, especially rabbits during the
Early Archaic Period in southern San Diego County (Gallegos 1988, 1991; McHenry 1995).
Patterns observed in archaeofauna data at SDI-6010, SDI-9649, SDI-10,726 and SDI-10,728
are repeated in vertebrate faunal assemblages reported from SDI-5130, near Whelan Lake,
SDI-48, and SDI-10,965 (Cairns and Altschul 1993; Gallegos 1991; McHenry 1995; Moratto
et al. 1994; Vanderpot et al. 1993).

The majority of bird species present in the Camp Pendleton archaeofaunas represent water-
fowl. The bulk of the waterfowl taxa identified in the 11 sites compared in Table 3 suggest the
exploitation of estuarine environments, or locations with standing bodies of water large
enough to support, and sustain waterfowl populations. This pattern appears consistent with
what is reported from Archaic Period sites in central and southern San Diego County (Cairns
and Altschul 1993; Gallegos 1991; McHenry 1995; Moratto et al. 1994; Vanderpot et al.
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1993). The availability and exploitation of estuarine habitats suggested by the Archaic Period
bird assemblages is further supported by the presence of calm water and estuary associated
fish taxa such as flat bodies elasmobranchs and flatfishes.

The Late Prehistoric vertebrate subsistence strategy does not appear similar to that of the
Early Archaic period. The high frequencies of aquatic bird taxa observed in the Archaic Period
are absent at the Late Prehistoric sites. The flat bodied fish taxa present in the Archaic Period
disappear and fish diversity and frequency in general is greatly reduced in the Late Prehistoric
Period. Terrestrial bird taxa, while somewhat rare, are still present.

The pattern of mammal representation during the Early Archaic and Late Prehistoric Period
sites reflects the exploitation of local terrestrial environments, probably close to estuary
systems when they were present, and in riparian, woodland and chaparral environments.
Many sites on Camp Pendleton throughout prehistory are dominated numerically by small
mammals, especially leporids (rabbits), and rodents. Small mammals can be captured by less
risky means than large mammals. These less risky means include the use of snares, throwing
sticks, and drives (Hudson and Blackburn 1979). Small mammal exploitation certainly does
not necessitate refined technologies such as bows and arrows or even spears. Large terrestrial
mammals, often considered the most highly ranked resources from an optimal foraging per-
spective (Broughton 1994a 1994b, 1999; Simons 1992), are present, but generally not very
common.

A noteworthy exception to this general pattern is observed at SDI-13,325 (Later Archaic
Period), where marine mammals are strongly represented. The peak in marine mammal
exploitation combined with a peak in deeper water fishes (scombrids) at SDI-13,325 suggests
a somewhat anomalous maritime focus more commonly seen in Orange County and Los
Angeles County coastal sites. This pattern does not continue into later prehistory either.

Summary

Based on the data presented here, subsistence strategies show some interesting changes over
time, from Early Archaic through the Late Prehistoric periods. The most noteworthy of these
are the disappearance of calmer water, soft-bottom associated fish species (most of the elas-
mobranchs and the flatfishes) and an overall decrease in fish diversity at the end of the Ar-
chaic Period; a radical decrease in representation and diversity of waterfowl at the close of the
Archaic Period; an increase in marine mammal representation seen at SDI-13,325 and SDI-
14,522 which does not appear in the Late Prehistoric Period; and a general decrease in overall
mammalian taxonomic diversity and a concomitant decrease in the presence and apparent
importance of large terrestrial mammals.

Sites representing the Archaic Period are generally larger, with higher taxonomic diversity and
greater overall densities of vertebrate faunal remains, and also appear to represent relatively
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long-term habitations. The Late Prehistoric sites exhibit low relative densities of vertebrate
remains and are dominated by small mammals. Most of these sites were probably occupied
sporadically or for short periods of time. They appear to range from special purpose short term
occupations, to longer term, possibly more permanent seasonal camps.

Overall, the patterns of taxonomic diversity and representation of certain species or groups of
species suggest two very different vertebrate resource subsistence strategies in the Early and
Later Archaic Periods compared to the Late Prehistoric Period. Archaic sites on Camp
Pendleton area appear to have had an estuarine emphasis or at least had estuarine environments
available for exploitation to some degree. The Late Prehistoric sites show a narrowed diet
breadth with overall lower species diversity and bone density, and few, if any estuarine associ-
ated taxa. This trend is best illustrated at SDI-10,728. SDI-10,728, Locus A, dated to the Early
Archaic Period, fits the Early Archaic Period pattern perfectly, with estuarine fish and bird taxa
well represented; while Locus B, a spatially distinct Late Prehistoric occupation, bears none of
the hallmarks of Early Archaic Period subsistence practices, and follows a pattern of a gener-
ally depauperate beach and brush Late Prehistoric Period species representation.

Conclusions

By 1000 B.P. the subsistence strategy along the northern San Diego County coast had changed
radically. Possible explanations for such a change include climatic or topographic shifts that
eliminated productive estuarine habitats or drought, which could limit availability of resources
dependent on large or at least consistently available sources of fresh water. Both of these
possibilities would necessitate a change in dietary focus and resource extraction techniques if
local populations were to thrive. An influx of new peoples with different lifeways might repre-
sent another plausible explanation for the changes in dietary focus seen in Later Prehistory.
The integration of more faunal analysis with analyses of other artifact classes and radiocarbon
dates will yield much stronger conclusions and provide for interesting future study.
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