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California’s northern Channel Islands have one of the longest and best preserved 
archaeological records in the Americas, spanning some 13,000 calendar years. When 
European explorers first traveled to the area, these islands were inhabited by the 

Chumash, some of the most populous and culturally complex hunter-gatherers known. 
Chumash society was characterized by hereditary leaders, sophisticated exchange networks and 
interaction spheres, and diverse maritime economies. focusing on the archaeology of five sites 
dated to the last 3,000 years, this book examines the archaeology and historical ecology of San 
Miguel Island, the westernmost and most isolated of the northern Channel Islands. detailed 
faunal, artifact, and other data are woven together in a diachronic analysis that investigates the 
interplay of social and ecological developments on this unique island. The first to focus solely on 
San Miguel Island archaeology, this book investigates issues ranging from coastal adaptations to 
emergent cultural complexity to historical ecology and human impacts on ancient environments.

“This is an exceptionally fine piece of research ... It is well written, well researched, and presents 
important findings from a fascinating but under-researched corner of the Chumash archaeology 
world. It definitely represents a major contribution to California archaeology and prehistory.” 
— Terry L. Jones, California Polytechnic State University, San Luis obispo

Torben C. Rick received his Ph.d. in Anthropology from the University of oregon. Currently 
Assistant Professor of Anthropology at Southern Methodist University, he has published widely 
on the archaeology and historical ecology of maritime hunter-gatherers. With research interests 
in coastal and maritime societies, social and economic complexity, and zooarchaeology, he has 
worked on the Channel Islands, southern California coast, and Pacific northwest.
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1
Introduction

 

The world’s coastal regions have long been centers
of human settlement, commerce, and interaction.
The interface of land and sea, which creates some
of the most diverse and productive environments
on earth, fostered a variety of unique cultural devel-
opments and lifeways. In recent years, the environ-
ments and peoples of coastal areas have spurred a
series of lively debates, prompting researchers to
examine a number of broad anthropological and
environmental issues. For example, when and why
did people first adopt a coastal lifestyle? What is the
role of ancient seacoasts, rivers, lakes, and other
aquatic environments in promoting high popula-
tion densities, sedentism, and cultural elaboration?
How have people impacted and altered the various
coastal environments they inhabited? In the broader

scheme of human cultural and biological evolution,
what is the significance of coastal regions?

In this book, I explore some of these issues by
examining social, economic, and ecologic develop-
ments among the Chumash and their predecessors
of California’s northern Channel Islands 

 

(Figure
1.1)

 

. The Chumash were a coastal hunter-gatherer
society that flourished in southern California for
millennia. Historically, the Chumash occupied the
northern Channel Islands and the adjacent mainland
from San Luis Obispo to Malibu, and the archaeo-
logical record of the area extends back about 13,000
calendar years. The Chumash and their predecessors
have been intensively studied by anthropologists and
archaeologists, providing a rich ethnographic and
archaeological data set. The archaeology of the

Figure 1.1. The southern California coast and Channel Islands.
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area has played a pivotal role in studies of the evolu-
tion of cultural complexity and the antiquity of mari-
time adaptations (see Arnold 1996; Arnold, ed. 2001,
2004; Erlandson 1994; Kennett 2005). In recent
years, contemporary Chumash people have also
been in the midst of a cultural revival, including
cross-channel voyages to Santa Cruz Island in a tra-
ditional tomol (plank canoe).

Although the Channel Islands have a lengthy
and continuous archaeological record, there is a
dearth of information for the period between about
3,000 and 1,500 years ago, and numerous spatial
gaps, including relatively limited research con-
ducted on the westernmost island of San Miguel.
Using archaeological data from five sites on San
Miguel Island, I help fill this gap by exploring
changes in human daily activities, community dy-
namics, emergent complexity, and ecology over the
last 3,000 years 

 

(Figure 1.2)

 

. Through the integra-
tion of artifact, faunal, and settlement data, I outline
the organization and types of activities that people
on San Miguel Island conducted at various stages of
the Late Holocene. When compared with research
elsewhere on the Channel Islands and from Early
and Middle Holocene sites, these data provide a

framework for understanding long-term changes in
cultural and social evolution. Detailed analysis of
faunal remains from these sites also provides an
overview of how humans interacted with and im-
pacted Channel Islands environments through
time. In this framework, human cultural evolution
and ecological changes are inseparably linked
(Crumley 2001). Ultimately, these reconstructions
of Chumash lifeways provide broad lessons about
the diversity and variability of coastal peoples
around the world. In the remainder of this chapter,
I provide an overview of the research goals and the-
oretical orientation of the study.

COASTAL ADAPTATIONS

Over the last 25 years, archaeologists and anthro-
pologists have amassed a considerable amount of
data on the strategies and lifeways of the world’s
coastal peoples (see Bailey 2004; Bailey and Milner
2002; Erlandson 2001; Erlandson and Fitzpatrick
2006). These studies have shown that coastal soci-
eties hold a distinct place in human history. Native
North American coastal peoples, for example, were
among the most densely populated hunter-gather-
ers in the world. Often rivaling the social organiza-

Figure 1.2. San Miguel Island and major archaeological sites and locations discussed in the text.
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tion and high population densities of intermediate-
scale agriculturalists, the cultural complexity of
Northwest Coast or California coastal peoples
stands in sharp contrast to the small bands of
hunter-gatherers typified by Lee and Devore
(1968) and in popular culture.

With the publication of two edited volumes on
complex hunter-gatherers in the 1980s, and a series
of articles on coastal adaptations more generally, ar-
chaeologists and anthropologists took note of the
variability of past and present hunter-gatherer soci-
eties (Koyama and Thomas 1981; Price and Brown
1985). These and other works began to paint a new
picture of coastal regions, including several studies
on the productivity of coastal resources and the role
of coastal environments in human social and cul-
tural evolution (e.g., Arnold 1992a; Bailey 1975; Er-
landson 1988a; Moseley 1975; Osborn 1977;
Perlman 1980; Quilter and Stocker 1983; Raymond
1981; Waselkov 1987; Wilson 1981; Yesner 1980).
Early research on the world’s coastal areas was often
highly polarized, with some scholars arguing that
coastal regions abounded with food and other re-
sources, while others suggested that coastal areas
were inhabited only as a last resort. Erlandson
(1994) characterized these opposing views of coastal
resources as Garden of Eden vs. Gates of Hell mod-
els, concluding that the truth probably lies some-
where in the middle.

Today research on coastal peoples and complex
hunter-gatherers is flourishing. Once thought to
have been intensively utilized only since the late
Upper Paleolithic in the Old World and the Middle
Holocene in North America (Yesner 1987:285), the
antiquity of coastal adaptations has recently been
extended back to our ancient human ancestors (Er-
landson 2001; Henshilwood et al. 2001; Klein 1999;
Klein et al. 2004; Parkington 2003). Several early
sites occupied by 

 

Homo habilis,

 

 

 

Homo erectus,

 

 and ar-
chaic 

 

Homo sapiens

 

 provide tantalizing but specula-
tive associations with aquatic resources (Erlandson
2001; Erlandson and Fitzpatrick 2006). The possi-
bility of 

 

Homo erectus

 

 on an offshore island in Java
(Flores Island) suggests that some seafaring capabil-
ities may have existed as much as 800,000 years ago
(Morwood et al. 1998, 1999), and much longer voy-
ages by anatomically modern humans contributed
to the colonization of Australia and the Bismarck
Archipelago during the past 60,000 to 30,000 years
(Erlandson 2001). With the appearance of anatomi-

cally modern humans, the number of coastal sites
increased in the Old World. Locating such early
sites, however, is hindered by destruction or sub-
mergence of early sites by rising sea levels, and of-
ten dubious associations of marine resources with
clear human occupation in early sites (see Bailey
2004; Erlandson 2001; Erlandson and Moss 2001;
Rowley-Conwy 2001).

Recent research in the Americas has also em-
phasized the early origins of coastal settlement and
subsistence. Perhaps the most dramatic change in
thought has centered around the initial peopling of
the Americas. The first Americans were previously
believed to have followed an exclusively overland
migration across the Bering Land Bridge, but nu-
merous researchers are now emphasizing the possi-
bility of a coastal migration into the New World
(Dixon 1999; Erlandson 1994, 2002; Fedje and
Christensen 1999; Fedje et al. 2004; Fladmark
1979; Jones et al. 2002). In Peru, the exploitation of
coastal resources, including the use of fishnets and
unique birding strategies, have been documented
by about 12,500 cal BP or earlier (deFrance 2005;
Keefer et al. 1998; Sandweiss et al. 1998). The Cal-
ifornia Channel Islands have also provided evidence
of coastal adaptations by about 11,500 cal BP at
Daisy Cave on San Miguel Island (Erlandson et al.
1996; Rick et al. 2001a). Redating of the Arlington
Springs skeleton on Santa Rosa Island suggests that
ancient peoples may have used boats for cross-
channel voyages as early as 13,000 cal BP (Johnson
et al. 2002). Although still debated, a consensus is
emerging that coastal areas played an important
role in human biological and cultural evolution and
that by the onset of the Holocene, if not earlier,
coastal adaptations throughout the world were
widespread and diverse.

Paralleling the resurgence in research on the
antiquity of aquatic adaptations, studies on the
emergence of cultural complexity in coastal areas
have also greatly expanded. Archaeologists and an-
thropologists have demonstrated that coastal re-
gions around the world were centers of ancient
cultural complexity, including portions of Florida
(Marquardt 1988, 1992a, 2001), the Northwest
Coast of North America (Ames 1994, 2003; Ames
and Maschner 1999; Matson and Coupland 1995;
Moss and Erlandson 1995), coastal Peru (Moseley
1975), Thailand (Higham 1996; Higham and Tho-
sarat 1994), and Japan (Habu 2002, 2004). In some
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of these areas, evolutionary trajectories led to the
development of agriculture (e.g., Peru, Thailand,
Japan), while in other regions people subsisted on
wild plants and animals (e.g., Northwest Coast,
California, and Florida). The recognition of rela-
tively widespread cultural complexity in coastal and
other regions has led recent scholars to emphasize
the distinct pathways that people in various regions
followed toward higher population densities, com-
plex exchange systems, and more rigid social hierar-
chies (see Arnold 1993, 1996, 2001a, 2001b;
Erlandson and Jones 2002; Fitzhugh 2003; Hayden
1995; Kennett 2005; Kennett and Kennett 2000;
Prentiss and Kuijt 2004; Sassaman 2004).

RESEARCH ISSUES AND THEORETICAL 
ORIENTATION

In this book, I use archaeological data to address a
number of broad research issues and questions.
Specifically, I provide a detailed overview of
changes in human daily activities, emergent com-
plexity, and ecology over roughly the last 3,000
years on San Miguel Island. This research repre-
sents a baseline for understanding long-term cul-
tural developments among the Chumash and other
coastal hunter-gatherers. This study joins recent
work by Erlandson and Rick (2002a), Gamble
(2005), Gamble and Russell (2002), Gamble et al.
(2001), Glassow (2002a), and J. Johnson (2000) on
Late Holocene mainland Chumash culture, and re-
search by Arnold (1987, 1991, 1992a, 1992b, 1993,
1994; Arnold, ed. 2001, 2004), Kennett (1998,
2005), Kennett and Conlee (2002), Munns and Ar-
nold (2002), Noah (2005), and Perry (2003, 2004)
on Late Holocene Island Chumash cultures. To-
gether these studies supply a rich context for un-
derstanding the evolution of Chumash society and
among coastal hunter-gatherers more generally.

Through archaeological analysis of five sites on
San Miguel Island occupied at various intervals over
the last 3,000 years, I examine a variety of eco-
nomic, cultural, and ecologic developments. These
sites were selected for research because they are all
large and dense occupational sites that represent a
different interval of time during the Late Holocene.
The research issues fall under three primary cate-
gories: (1) daily activities and community dynamics;
(2) complex hunter-gatherers and emergent com-
plexity; and (3) historical ecology and human im-

pacts on ancient environments. Within each of
these categories, archaeological data are used to ex-
amine a variety of issues. For example, what was the
nature of human daily activities and community or-
ganization at each site and did these patterns vary
through time and space? Is there evidence for
changes in social organization through time at these
sites, such as heightened cultural elaboration and
craft specialization, that suggests a trend toward in-
creasing cultural complexity? If so, what were the
scale and pace of these events? Finally, how do hu-
man daily activities and changing social landscapes
relate to alterations in island environments and his-
torical ecology over the last 3,000 years? A study of
this nature is admittedly broad in scope, but
through my research I aim to illustrate how daily
activities, social organization, and environmental
developments are interrelated phenomena.

My research is grounded in cultural ecology
and materialism (see Hayden 1998:243), and I use
an evolutionary and historical approach to contex-
tualize archaeological data over the entire Ho-
locene rather than looking at a narrow window of
time (Ames 1991; Lightfoot 1993; McGuire 1996;
Moss and Erlandson 1995). In this approach, mate-
rial remains represent utilitarian items, as well as
the symbolic and social worldviews of individuals
and the larger society around them. Likewise, fau-
nal remains not only represent subsistence goods,
but are indicative of changes in human health, de-
mography, technology, status, environmental devel-
opments, and impacts on local habitats and
organisms (Reitz and Wing 1999). Through the
careful documentation and analysis of artifacts and
ecofacts, we can begin to understand both individ-
ual behavior and community organization.

In recent years, a number of theoretical para-
digms have been used to explain the evolution of
social organization in coastal California. These in-
clude models based on Marxism (Arnold 1992a,
1993), resource intensification (Raab 1996; Raab et
al. 1995a, 2002), risk management (Scalise 1994),
and behavioral ecology (Kennett 2005). In various
ways, these models seek to explain the evolution of
complexity in California through an understanding
and evaluation of individual pursuits, group re-
sponses, and ecological changes. I use a multitheo-
retical approach focused on agency, ecology, and
history (see Pauketat 2001). Such an approach is
complex, but is valuable for developing a compre-
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hensive picture of cultural development and build-
ing bridges across theoretical paradigms (see
Pauketat 2001, 2003; Schiffer 2000). According to
VanPool and VanPool (2003:2):

theoretical plurality can and frequently does
lead to greater insight than is possible using a
single theoretical perspective by itself. In a
book that is less widely read in archaeological
circles than his 

 

Structures of Scientific Revolu-
tions

 

 titled 

 

The Essential Tension,

 

 Kuhn (1977)
made this point as well. He observes that some
of the greatest scientific insights are made pos-
sible only through the collaboration of and de-
bate among different theoretical perspectives.

My approach echoes these sentiments and bears
much similarity to what Hegmon (2003) recently
defined as processual-plus archaeology and what
Pauketat (2001, 2003) has called historical-proces-
sualism.

The integration of daily activities and ecology
also draws from aspects of evolutionary and cultural
ecology. As Fitzhugh (2003:9) noted, multiple theo-
retical paradigms (e.g., evolutionary ecology, prac-
tice) can be intertwined and interrelated, often
emphasizing changes in social dynamics as the ac-
cumulation of the long-term actions of people. As
archaeological theory has become more fragmented
and dispersed over the years (Dunnell 1986), a
trend toward eclecticism/plurality, if used in the
proper way, may help to unify the theoretical ap-
proaches and goals of archaeology.

 

Daily Activities and Community Dynamics

 

One of archaeology’s greatest strengths is recon-
structing aspects of human daily life. Archaeologi-
cal analysis of midden or trash deposits,
architecture, and artifacts provides information on
the often mundane activities that people engaged in
on a daily basis (Lightfoot et al. 1998). Archaeolo-
gists and anthropologists have long emphasized the
importance that human daily practice has in build-
ing the social, spiritual, political, and symbolic
world (see Hegmon 2003; Pauketat 2001). A grow-
ing body of archaeological research also illustrates
how human daily activities can help reconstruct
broader issues of social organization, ritual, and
ideology (Hegmon 2003). Some of the most potent
studies of human daily practice emerge from re-

search on culture contact in pluralistic settings
(e.g., Lightfoot 2005; Lightfoot et al. 1998; Silli-
man 2001, 2004). Working on the northern Cali-
fornia coast, Lightfoot et al. (1998) outlined the
study of everyday life as a tool for understanding
changes in worldview in the multiethnic commu-
nity of nineteenth-century Fort Ross. Here the
structure and contents of trash middens, architec-
ture, and other aspects of material culture provided
the foundation for reconstructing human daily rou-
tines. With the addition of new aspects of material
culture (e.g., metal tools), we gain insight into how
Native peoples and colonists in this pluralistic set-
ting influenced, interacted with, and sculpted the
world around them (Lightfoot et al. 1998).

In this study, I use archaeological data, includ-
ing faunal remains, artifacts, and the structure of
Native communities, to reconstruct aspects of ev-
eryday life. These activities include the organiza-
tion and distribution of subsistence pursuits
(fishing, hunting, gathering, etc.), bead and other
artifact production, exchange, and the formation of
social relations. By understanding how these prac-
tices vary through time and space we can gain a di-
achronic perspective of changes in the fabric of
Chumash society. One complication in this process
is that studying human daily activities necessarily
involves reconstructing individual behaviors, in-
cluding gender, status, and age differences. How-
ever, the archaeological record rarely speaks
directly to individuals, but rather is a palimpsest of
the activities of groups of individuals. Ultimately, I
aim to demonstrate how reconstructions of human
daily life (even at the group level) provide insight
into changing social relations and human–environ-
mental interactions among the Chumash and their
predecessors on San Miguel Island. Specifically, the
archaeological data on daily life that I gathered in-
clude craft and other artifact production, exchange
and trade, and subsistence strategies. Through a di-
achronic investigation of each of these activities, I
document patterns of emergent complexity and his-
torical ecology on the Channel Islands.

 

Complex Hunter-Gatherers and Emergent 
Complexity

 

Archaeological research on complex hunter-
gatherers and emergent complexity has grown
exponentially, including a number of studies
from coastal areas (see Ames 1994; Arnold 1996;
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Arnold, ed. 2001; Fitzhugh 2003; Habu 2002;
Matson and Coupland 1995; Price and Brown
1985; Sassaman 2004). Referencing the Calusa of
coastal Florida, groups in the Pacific Northwest,
and the Chumash, Arnold (2001a: 2) suggested
that:

the rich and varied wild resources, potentials
for storage and control of crucial foods and
goods, large semi-sedentary to sedentary popu-
lations, and sophisticated technologies of these
favorably situated coastal/riverine groups ulti-
mately permitted the same kinds of labor con-
trol and political structures to develop as those
of intermediate-scale agricultural societies.

Arnold is quick to add that it was not these favor-
able environmental conditions alone that were the
cause of complexity, but it is clear that the produc-
tivity of coastal areas often promoted significant
cultural elaboration. Patterns of social and political
complexity have often waxed and waned through
time with no clear directional trend toward com-
plexity or from complex hunter-gatherers to agri-
culturalists (Rowley-Conwy 2001). Moreover, all
human societies are complex to a degree, but clearly
the high population densities and elaborate social
and political systems of some coastal hunter-gather-
ers hold a unique place in the human past.

A major issue in the study of complex hunter-
gatherers is developing a definition of complexity
(Arnold 1996). A number of researchers have em-
phasized the archaeological correlates of complex-
ity, often relating these to the emergence of a
chiefdom level of social organization (e.g., Arnold
1993, 1996, 2001a; Carneiro 1981; Johnson and
Earle 1987). Arnold (1996, 2001a) provided per-
haps the most detailed definition, aligning complex
hunter-gatherers with a simple chiefdom, where
hereditary political control extends beyond the level
of a household or village. Essential to Arnold’s defi-
nition is that hereditary leaders have sustained con-
trol of non-kin labor. She reserves the term affluent

 

hunter-gatherers

 

 for those groups that are collectors,
but are typified by sequential and situational leader-
ship (Arnold 2001a: 3). Fitzhugh (2003:3) provided
a similar definition, suggesting that complex
hunter-gatherers are unified by institutionalized in-
equality and the integration of multiple family units
into larger political forms. Erlandson and Rick

(2002a) suggested that defining chiefdom levels of
social organization and hereditary leadership in the
archaeological record is complicated by a variety of
factors (taphonomy, chronological resolution, etc.).
I treat cultural complexity as the combination of
different elements, including elaboration in mate-
rial culture, subsistence and economic shifts, insti-
tutionalized exchange, household and community
organization, and other factors (see Ames 1994,
2003). In this sense, I do not seek to explain the
Chumash transition to a chiefdom, but rather I in-
vestigate at the variability in Chumash social orga-
nization and trends in cultural elaboration and
complexity during the Late Holocene.
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Several lively scholarly exchanges in California have
involved the nature of Chumash sociopolitical or-
ganization and the emergence of cultural complex-
ity (see Chapter 2; Arnold 1992a, 2001a, 2001b,
2004; Arnold and Bernard 2005; Erlandson and
Rick 2002a; Gamble 2005; Gamble and Russell
2002; Gamble et al. 2001; J. Johnson 2000; Kennett
2005; Kennett and Conlee 2002; King 1990;
Munns and Arnold 2002; Raab 1996; Raab and
Bradford 1997; Raab and Larson 1997). The most
comprehensive studies of sociopolitical organiza-
tion on the Channel Islands have been provided by
Jeanne Arnold and her colleagues. Arnold’s research
focuses on the evolution of Chumash cultural com-
plexity using data gathered from Santa Cruz Island
(see Arnold 1991, 1992a, 1992b, 1994; 1997, 2001b,
2004; Arnold et al. 1997a, 1997b; Munns and Ar-
nold 2002), with broader theoretical implications
described in Arnold (1993, 1996, 2000). Arnold’s
model draws on Marxist theory complemented by a
multitheoretical approach, which looks at aspects of
human intentionality, craft specialization, elite con-
trol, and responses to environmental shifts (see Ar-
nold 1992a). Arnold (2001b:237) argued that
Chumash complexity is not accidental, but rather
emerged from a series of human responses to social
and environmental variables. Arnold (1992, 2001b)
proposed a punctuated model, arguing that be-
tween about AD 1150 and 1300 (Middle to Late pe-
riod transition; referred to hereafter as the
Transitional period), people in coastal southern
California underwent dramatic political and social
reorganization. This punctuated model contrasts
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with the more gradual model proposed by King
(1990) who argued that Chumash complexity may
have been in place by about 2,500 years ago. Er-
landson and Rick (2002a:182) presented an inter-
mediate view, emphasizing the combination of
punctuated and gradual events in changing social
dynamics and cultural elaboration.

Recent research by Kennett (2005; Kennett and
Conlee 2002; Kennett and Kennett 2000) has ex-
amined Island Chumash society across the Ho-
locene. Grounded in behavioral ecology, Kennett’s
(2005) research emphasizes variability in the re-
gional archaeological record and a host of local re-
sponses to a variety of environmental and cultural
variables. In his model, Chumash cultural complex-
ity increased between 1,500 and 800 years ago
within the context of long-term population growth,
climatic instability, resource intensification, and
heightened patterns of interpersonal violence. Raab
(1996), Raab and Bradford (1997), Raab and Larson
(1997), and others have also explored changes in
cultural complexity, emphasizing the importance of
population growth, resource depression, and other
factors in promoting increased social hierarchy. Ar-
nold (1992a) and J. Johnson (2000) have empha-
sized the importance of intervillage trade in
developing political hierarchies. Each of these mod-
els documents a series of relatively abrupt changes
occurring largely during the Late Holocene and
culminating during the Late period.

Data from individual burials and cemeteries
have also been used to examine changes in socio-
political complexity in the region, particularly evi-
dence for hereditary (ascribed) leadership (Gamble
et al. 2001; C. King 1990; L. King 1982; Martz
1992). Burial data are often important for inter-
preting social organization because they can pro-
vide perspectives on the status of individuals
(Wason 1994). However, the analysis of cemetery
data to determine aspects of social organization are
complicated by a variety of factors, such as preser-
vation of the site deposits and excavation strategies
(see Arnold and Green 2002). King (1990:94–96),
relying partly on burial data from SCRI-333 (a.k.a.
SCRI-3) on Santa Cruz Island, suggested that
Chumash cultural complexity and hereditary status
differentiation may have emerged roughly 2,500
years ago or earlier. Martz (1992) examined several
cemeteries on the southern California coast and
Santa Monica Mountains, comparing patterns of

achieved and ascribed status. To Martz (1992), evi-
dence for ascribed status emerged after about 900
years ago. Munns and Arnold (2002:144–145) re-
cently challenged King’s assertions for social as-
cription around 2,500 years ago, suggesting the
data were too limited to propose such an early date
(but see Gamble et al. 2001). All of the burial data
from the Channel Islands and much of the data
from the adjacent mainland come from reanalyses
of materials excavated 50 years ago or more by Phil
Orr, Ronald Olsen, David Banks Rogers, and other
early scholars working in the region. These studies
often did not have the tight chronological or strati-
graphic control necessary for defining changes in
time, making the interpretation of burial data in
the region somewhat problematic (Arnold and
Green 2002).

Analyses of patterns of health, disease, and vio-
lence from human skeletal remains from the
Channel Islands and Santa Barbara mainland have
also been used to explore the evolution of Chu-
mash society (Hollimon 1990; Lambert 1993,
1994; Lambert and Walker 1991). Lambert (1993)
documented a decline in health through time
among northern Channel Islanders, particularly
during the late Middle period when Channel Is-
landers became increasingly focused on fishing.
These data also show a slight rebound in human
health during the Late period (Lambert 1993).
Lambert and Walker (1991) indicated increased ev-
idence of lethal conflict between about AD 300 and
1150, but a decrease during the Late period. To
Lambert (1993, 1994) and Lambert and Walker
(1991), growing population densities and greater
circumscription and territoriality promoted de-
clines in health and increased violence. When com-
pounded with environmental perturbations, these
events were important causes of cultural change and
complexity. Hollimon’s (1990) study of gender
roles, health, and status of the Santa Barbara main-
land and northern Channel Islands confirms many
of Arnold’s hypotheses about cultural changes dur-
ing the Transitional period. Hollimon (1990:213–
214) indicated that people living during the Transi-
tional period suffered poorer health than people liv-
ing before or after this time, and that cultural
changes were probably instituted to buffer subsis-
tence stress. Kennett (2005:214-215) and Raab and
Larson (1997) have also used some of these data to
suggest that increased violence, subsistence stress,
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and other variables beginning after about 1,500
years ago may have promoted instability in the area
and led to more competition and greater cultural
complexity.

My research into human daily activities and
community dynamics on Late Holocene San
Miguel Island addresses a variety of issues sur-
rounding changing social organization on the
Channel Islands. I contribute to the larger dialogue
on emergent complexity on the Channel Islands by
presenting primary data focused on craft and other
artifact production, exchange, and subsistence from
Late Holocene San Miguel Island, which are used
to evaluate the role of people on this outer island in
the larger Chumash interaction sphere. Through
an integrated comparison of changes in craft and
other artifact production, I also assess the timing of
key patterns of Chumash cultural elaboration.

 

Historical Ecology

 

Historical ecology is a broad field of study focused
on understanding how people have interacted with
and altered the environments they have inhabited
through time (see Balée 1998; Crumley 1994;
Gragson 2005). Crumley (1994) suggested that his-
torical ecology itself has multiple meanings and
probably most simply is the cross-disciplinary inte-
gration of ecology and history. According to Crum-
ley (1994:40):

knowledge of the history of natural systems is
an indispensable part of their scientific analy-
sis. The structural and functional properties of
organisms, communities, and ecosystems must
be sought in their history because they are
only partly revealed in their extant form.

Historical ecology in this regard provides a frame-
work for investigating long-term environmental
and cultural relationships.

Archaeologists have long been interested in re-
constructing ancient environments and the place
of people within the natural world (e.g., Binford
1968; Butzer 1971, 1982; Dincauze 2000). A num-
ber of researchers have recently emphasized that
archaeology and other historical disciplines supply
a framework for investigating long-term human
environmental interactions and the ways these data
can elucidate contemporary environmental issues
(Fisher and Feinman 2005; Hayashida 2005; Jack-

son et al. 2001; Kay and Simmons 2002; Kirch
1997, 2004; Kirch and Hunt 1997; Kirch et al.
1992; Krech 1999; Lyman and Cannon 2004; Red-
man 1999; Redman et al. 2004; van der Leeuw and
Redman 2002). Van der Leeuw and Redman recently
called for greater collaboration among archaeologists
and life and natural scientists, suggesting a common
approach to understanding past and present envi-
ronmental issues:

The time is right for archaeology to assume a
more central role in understanding human-en-
vironmental relations and addressing problems
of broad significance to the sustainability of
our society. (van der Leeuw and Redman 2002:
603)

Other researchers have demonstrated how archae-
ological and historical data can be integrated into
developing effective ecological remediation, resto-
ration, and management strategies for both terres-
trial and marine ecosystems (Egan and Howell
2001; Jackson et al. 2001; Lyman 1996; Lyman and
Cannon 2004; Steneck et al. 2002).

Grayson’s (2001:46) synthesis of ancient human
impact on animals suggests that all people—no
matter how dense their populations or culturally
complex they were—had some impacts on the envi-
ronments they inhabited. In a study of faunal re-
mains from the Emeryville Shell Mound in
California, Broughton (1994, 1997, 1999, 2002)
highlighted the potential of archaeology to recon-
struct human impacts on the environment and help
shape wilderness policy. Similar research has been
conducted by Butler (2000; Butler and Campbell
2004) for the Northwest Coast of North America.
A current debate in the Northwest Coast also cen-
ters on the role of ancient human use of fire and
landscape burning in the promotion of open canopy
wilderness (see Boyd 1999a; Whitlock and Knox
2002). Research by Marquardt (1992b, 1994, 1995)
and colleagues in south Florida provided insight on
the role of archaeology in reconstructing ancient
environments and the potential of archaeology for
raising contemporary environmental consciousness.
Relying on historical photos and other documents,
Kay (2002) highlighted the role of ancient environ-
mental change for guiding wilderness policy in Yel-
lowstone National Park. Similar studies have also
been conducted in the Old World (Butzer 2005;
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Roberts 1998; Simmons 2001). Simmons’ (2001)
detailed chronicle of environmental history in
Great Britain from the late Pleistocene through the
modern day is a particularly potent example of how
researchers can intertwine history, prehistory, and
environmental science.

On the northern Channel Islands, a number of
researchers have also initiated long-term investiga-
tions of environmental change. Research by Braje
et al. (2006a), Erlandson et al. (2004a, 2005a), and
Rick et al. (2006a) supplies an overview of ancient
and historical human impacts on Channel Islands
ecosystems and the regional archaeological record
of environmental change and continuity. Kennett
(2005) also provided evidence for human impacts
on Channel Islands marine resources, especially
marine mammals and shellfish. These studies em-
phasize a variety of issues, including human har-
vesting of shellfish, hunting of marine mammals,
kelp forest ecology, and dune formation (Erlandson
et al. 2004a, 2005a, 2005b; Rick et al. 2006a).
Walker et al. (2002; see also Kennett 2005) recently
initiated a long-term investigation of human impact
on a large breeding colony of pinnipeds (seals and
sea lions) on San Miguel Island. Porcasi et al. (2000)
conducted a similar study on sea mammal frequen-
cies in trans-Holocene deposits on San Clemente
Island, one of the southern Channel Islands. A
number of archaeologists on the Channel Islands
have also used the presence of various shellfish taxa
and measurements of stable isotopes from archaeo-
logical shells to reconstruct ancient environments
and climatic conditions on the Channel Islands
(e.g., Arnold and Tissot 1993; Erlandson et al.
2004a; Glassow 1993a, 2002b, 2005a; Glassow et al.
1994; Kennett 1998, 2005; Kennett and Kennett
2000; Rick et al. 2005a; Sharp 2000). These studies
have illustrated that the Channel Islands can play a
pivotal role in understanding long-term ecological
continuity and change and the role of people in in-
fluencing and documenting those developments.

I use faunal samples from the five San Miguel Is-
land archaeological sites to reconstruct human sub-
sistence and use of various habitats and organisms
over the last 3,000 years. The taxonomic identifica-
tion and quantification of faunal remains demon-
strate the importance of various animals and habitats
in human subsistence economies, exchange systems,
and village location. These data also supply insight
on the possibility of human impacts on local animal

populations and ecological communities. Here I ad-
dress several broad archaeological issues. How did
subsistence patterns vary across the Late Holocene?
How does the Late Holocene record compare with
the Early and Middle Holocene? Specifically, how
did the dietary importance of marine mammals, fish,
birds, shellfish, and terrestrial foods differ tempo-
rally and spatially? Is there evidence for intensifica-
tion through time, and what measurable impacts, if
any, did people have on local environments? How do
the impacts of the Chumash and their predecessors
on San Miguel Island compare with Euroamerican
impacts on the environment?

PREVIOUS RESEARCH ON 
SAN MIGUEL ISLAND

Currently, there are nearly 700 recorded sites on
San Miguel Island. Compared with some of the
other Channel Islands, however, San Miguel has re-
ceived relatively limited attention from researchers.
The first archaeological projects were conducted on
the island in the late nineteenth century by Dall,
Schumacher, Bowers, de Cessac, and others (Bald-
win 1996; Glassow 1977). These projects were
largely intended to acquire museum specimens, and
consequently project records and provenience data
are relatively poor. Freer, Glidden, and Woodward
also worked on the island in the early twentieth
century, and similarly little is known about each of
these projects or the specific sites or locations
where research was performed. Rogers (1929) also
conducted limited research on the island in the
early twentieth century. Phil Orr inventoried sites
on the island and made some of the first formal site
records for island sites in the 1950s. Although his
site descriptions are limited, his research ushered in
a series of survey and excavation projects during the
1960s and 1970s.

Between 1963 and 1968, Charles Rozaire and
George Kritzman systematically surveyed San
Miguel Island and excavated three sites (Rozaire
1978:65). They recorded 542 archaeological sites,
with the vast majority of these scattered along the
island’s north coast between Point Bennett and
Cuyler Harbor. Rozaire’s test excavations at SMI-
1, SMI-261 (Daisy Cave), and SMI-525 also
yielded a variety of artifacts and faunal remains.
Sixty-nine units were excavated at SMI-1, produc-
ing a large assemblage of faunal remains and sev-
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eral hundred artifacts. Two 5 

 

�

 

 5-foot pits were
excavated at SMI-525, resulting in over 100 arti-
facts and abundant faunal remains. Twelve 5 

 

�

 

 5-
foot pits were excavated at SMI-261. Unfortu-
nately, these excavations were conducted in arbi-
trary levels, resulting in a mixing of stratigraphic
deposits, and primarily 

 

1

 

/

 

4

 

-inch mesh screen was
used.

In 1977 and again in 1981, Greenwood (1978,
1982) surveyed portions of the island, visiting and
updating the status of many of the sites recorded by
Rozaire and Kritzman. Working for Channel Is-
lands National Park, Greenwood updated the status
of these sites and outlined criteria for park manage-
ment of some of the island’s cultural resources.
Glassow (1982) conducted a small survey during
1980, which was followed up by a small-scale exca-
vation project and analysis of human remains by
Phil Walker and Pandora Snethkamp in 1982
(Walker and Snethkamp 1984). Limited faunal data
and radiocarbon dates from the column samples are
available in Walker and Snethkamp (1984).

Jon Erlandson excavated at the trans-Ho-
locene site of Daisy Cave from 1992 to 1998,
building on previous work by Rozaire in the 1960s
and Snethkamp in 1985 (see Baldwin 1996; Con-
nolly et al. 1995; Erlandson et al. 1996; Rick et al.
2001a). This research has demonstrated that
coastal peoples occupied the island for at least
11,500 calendar years with unique maritime adap-
tations. Erlandson, Braje, and Rick have also re-
cently surveyed the island’s northwest and south
coasts, identifying a number of early archaeologi-
cal sites dated to about 10,000 to 8,000 years ago
(Braje and Erlandson 2005; Braje et al. 2005a; Er-
landson and Rick 2002b; Erlandson et al. 2004a,
2005b). Vellanoweth et al. (2002, 2003) conducted
excavations at Cave of the Chimneys (SMI-603) in
1997–1999, providing additional data on Early,
Middle, and Late Holocene peoples on the island.
Erlandson and Vellanoweth also excavated in Mid-
dle Holocene deposits at Otter Cave (SMI-605)
and SMI-481, but generally little is known about
Middle Holocene cultural developments on the is-
land (Erlandson et al. 2001a, 2005c; Vellanoweth
et al. 2005). In a project designed to investigate the
impact of human hunting on pinniped popula-
tions, Doug Kennett, Phil Walker, Bob DeLong,
and Terry Jones excavated at three Middle and

Late Holocene sites on the Point Bennett Pin-
niped rookery (SMI-525, -528, and -602). The re-
sults of their work are pending, but a preliminary
report was published by Walker et al. (2002).

Despite these research projects, a number of
significant gaps remain in our understanding of the
ancient occupation of San Miguel Island. This is
particularly true of the Middle and Late Holocene.
The research presented here represents the first
systematic study of Late Holocene peoples on the
island and one of the few to provide detailed arti-
fact, faunal, and other archaeological data for any
period of the Holocene. One of the primary goals
of this book is to bring San Miguel’s remarkable ar-
chaeological record, particularly the last 3,000
years, into the larger context of Channel Islands
and coastal California prehistory.

HERITAGE PRESERVATION

Archaeologists working in North America and be-
yond have increasingly emphasized the importance
of conducting archaeological research in collabora-
tion with the Native peoples they study. All of the
research presented in this book was carried out in
collaboration with Channel Islands National Park
and in consultation with local Chumash representa-
tives. This research, along with excavations at SRI-
2 on Santa Rosa Island, was initiated under a coop-
erative agreement with Channel Islands National
Park to investigate a variety of formation processes
(i.e., marine erosion, wind deflation, and rodent
burrowing) that were impacting and threatening
Channel Islands archaeological sites (Rick 2002,
2004a; Rick and Erlandson 2004; Rick et al. 2006b).
In keeping with the preservation ethic inherent in
National Park Service policy and local Chumash
concerns, relatively small samples were excavated,
primarily in eroding or threatened areas of sites.
This combination of a research-oriented project
and cultural resource management (CRM) joins a
number of other such projects in California (e.g.,
Erlandson 1994; Glassow 1996; Jones 2003; Jones
and Waugh 1995). These studies demonstrate the
importance of integrating preservation- and con-
servation-oriented archaeology with broad research
goals and issues. The information presented in this
book is a testament to the rich cultural traditions
and histories of the Chumash and other Native
peoples of the California coast.
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OVERVIEW

In the next several chapters, I explore cultural and
ecological issues using a variety of archaeological
data sets. Each chapter provides a different view of
Late Holocene human occupation of San Miguel,
offering reconstructions of human activities
throughout the last 3,000 years in a variety of island
contexts. This information supplies insight on
long-term changes in Island Chumash lifeways and
ecology during the Late Holocene.

In Chapter 2, I present an environmental and
cultural overview of the Santa Barbara Channel re-
gion and northern Channel Islands. I begin by de-
scribing contemporary environmental and climatic
regimes in the area and then explore environmen-
tal changes across the terminal Pleistocene and
Holocene. I then provide a trans-Holocene over-
view of human cultural developments in the area,
placing people within the context of the environ-
ments of the Channel Islands and southern Cali-
fornia coast. In Chapter 3, I build on this
environmental and cultural overview by presenting
the methods and procedures used during my field
and laboratory research. In this chapter, I explain
how I collected, analyzed, and interpreted the data
and ultimately derived inferences on human daily
activities, emergent complexity, and historical
ecology.

Chapter 4 begins the data section of this book
which also includes Chapters 5 and 6. These chap-
ters are organized chronologically, beginning with
the oldest site I analyzed and concluding with the
Historic period occupation of the island. In Chap-
ter 4, I present the results of excavation and surface
collection at SMI-87, one of the largest sites on
San Miguel with a series of occupations dated be-
tween about 4,500 and 2,500 years ago on eastern
Cuyler Harbor. I focus on faunal and artifact data
from the most substantial occupation of the site
which occurred between about 3,000 and 2,500
years ago. Relatively few sites of this age have been
excavated or reported on the northern Channel Is-
lands, making this research important for under-
standing human cultural developments at the
beginning of the Late Holocene.

In Chapter 5, I continue exploration of Late
Holocene human occupation of San Miguel Island
by presenting the results of excavation, mapping,

and surface collection at SMI-481 and SMI-468 lo-
cated near Otter Point and Simonton Cove on the
northwest coast of the island. SMI-481 is also one of
the largest sites on the island and contains a roughly
30-m-high dune with a series of shell middens lo-
cated at various heights and spanning much of the
last 7,300 years. My focus is on faunal and artifact
data from a roughly 1,400- to 1,200-year-old com-
ponent. I then present the results of excavation at
SMI-468, a village located about 500 m from SMI-
481 that contains occupations dated to between
about 1,300 and 400 years ago. My research at this
site is focused on two components dated to roughly
1,200 to 800 years ago during the late Middle and
Transitional periods (see Arnold 1992a).

In Chapter 6, I provide the results of excava-
tion, surface collection, and mapping at SMI-163,
the Chumash village of 

 

Tuqan,

 

 one of only two his-
toric Chumash villages documented in ethnohis-
toric records on San Miguel (J. Johnson 1999a;
Kennett 2005). I also present the results of map-
ping, 
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C dating, and limited testing at SMI-470,
the probable village of 

 

Niwoyomi.

 

 My research at
SMI-163 and SMI-470 provides the first detailed
artifact and faunal data from Historic period sites
on San Miguel Island. This is surprising since San
Miguel has long been of interest to historians and
other researchers because of the possibility that
Juan Rodríguez Cabrillo, the first well-docu-
mented European to voyage into the Chumash
area, may have wintered on the island and may
even be buried there (Erlandson and Bartoy 1995;
Erlandson et al. 2001b; Kelsey 1986; Wagner
1929). I also summarize the location and chronol-
ogy of several other sites on San Miguel Island that
have Protohistoric or Historic occupations. Col-
lectively, the data from these sites provide an ar-
chaeological overview of Chumash occupation of
San Miguel Island during the Historic and Proto-
historic periods. These findings expand our knowl-
edge of landscape use during this significant period
of rapid cultural change.

Finally, comparisons of the artifacts and faunal
remains from each of the five major archaeological
sites are presented in Chapter 7. This comparative
analysis documents developments in Chumash soci-
ety and ecology on San Miguel Island and places
the data within the context of the research issues
outlined in this chapter.
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2
Environments and Peoples 

of the Channel Islands

 

The Channel Islands were separated from the
mainland throughout the Quaternary and have long
attracted the attention of researchers and the gen-
eral public. This isolation promoted some of the
most distinct terrestrial and marine environments
along the North American Pacific Coast, including
a number of island endemic and relict species, and
breeding habitats for numerous marine mammals
and sea birds. The Channel Islands have also been
inhabited by people for at least 13,000 calendar
years, providing a continuous record of Native
American occupation through the early nineteenth
century. Although the rough configuration of island
environments was probably in place for most of the
Holocene, a number of significant environmental
changes occurred during the time of human occu-
pation, often triggering changes in subsistence
strategies and social organization. Because of their
unique setting and long archaeological record, the
Channel Islands provide an important perspective
on human use of island and coastal environments.

In this chapter, I present a brief environmental
and cultural overview of the southern California
coast. My emphasis is on the northern Channel Is-
lands and Santa Barbara Channel region, especially
San Miguel Island. I begin by describing modern
environmental conditions and broad environmental
changes over the last 13,000 years. I then describe
the trans-Holocene human cultural history in the
area, placing people within the context of these
unique marine and terrestrial environments. As
Kennett (2005), Engle (1993), and others noted,
there is considerable variability in the distribution
and abundance of terrestrial and marine resources
across the Channel Islands. This variability fostered
distinct local human foraging strategies and ex-
change systems, a pattern that is reiterated through-

out this book. These data provide the backdrop for
the archaeological, historical, and ecological analy-
ses of Late Holocene San Miguel Island presented
in later chapters.

GEOGRAPHY, SETTING, AND 
CONTEXT

The Santa Barbara Channel region contains a great
deal of topographic and environmental diversity,
with a series of four offshore islands, steep moun-
tainous slopes, foothills, and coastal plains. This in-
terface of environmental conditions promotes a
distinct terrestrial flora and fauna and a diverse ar-
ray of animals and plants (Schoenherr 1992). The
Santa Barbara Channel region’s mountains gener-
ally trend east–west and are part of the larger
Transverse Ranges geological province.

The eight Channel Islands, located offshore
between Point Conception and San Diego, are di-
vided into northern (Anacapa, Santa Cruz, Santa
Rosa, and San Miguel) and southern chains (San
Clemente, Santa Catalina, San Nicolas, and Santa
Barbara) and are owned and managed by a variety
of federal and private agencies. The northern
Channel Islands and Santa Barbara Island form
Channel Islands National Park, with the western
portion of Santa Cruz owned by the Nature Con-
servancy and San Miguel owned by the U.S. Navy.
San Nicolas and San Clemente are both adminis-
tered by the U.S. Navy and contain naval installa-
tions. Santa Catalina is privately owned and
contains the only formal city on the islands (Ava-
lon). Other than these relatively small settlements
and a long history of ranching, the islands remain
largely undeveloped.

During the Historic period, the southern islands
were inhabited by Tongva (Gabrielino) peoples who
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spoke a Uto-Aztecan language, while the northern
islands were inhabited by the Chumash. The Tongva
and Chumash exchanged a variety of goods with one
another and are somewhat similar socially, politi-
cally, and culturally (see Gamble and Russell 2002;
McCawley 1996). While my focus is on the northern
Channel Islands, my data also relate to the southern
chain, and comparisons between the two island
groups are made throughout this book.

Southern California is characterized by a Medi-
terranean climate, with cool, wet winters and warm,
dry summers. Temperatures in the area tend to be-
come more extreme as one moves into the interior.
The northern Channel Islands also have a mild and
maritime climate, with an average of about 14º C in
temperature and 356 mm of rain annually on San
Miguel Island (Schoenherr et al. 1999:263). Rang-
ing in size from about 2.9 to 249 km

 

2

 

, the northern
islands are between about 20 and 44 km from the
mainland coast and form a roughly east–west trend-
ing line along the Santa Barbara Channel (Table
2.1). San Miguel sits about 42 km off the mainland
coast and is the westernmost of the northern Chan-
nel Islands. The island has a maximum elevation of
253 m and is bisected by numerous ravines, gullies,
and dune sheets that cover roughly 37 km

 

2

 

 in area.
During the late Pleistocene and Early Ho-

locene, sea level was considerably lower, making the
islands larger in area and somewhat closer to the
mainland coast (see D. Johnson 1983; Porcasi et al.
1999). At the height of the last glacial period, around
18,000 years ago, the northern islands formed one
large island land mass (Santarosae), with the islands
reaching their rough configuration shortly after the
onset of the Holocene. A number of additional islets
were also located throughout the area, most of
which are now submerged (Porcasi et al. 1999). A se-
ries of small passages (~5 to 9 km wide) currently
separates each of the northern islands.

The northern Channel Islands are a geological
extension of the Santa Monica Mountains on the
mainland (Weaver 1969:9). A variety of volcanic
and sedimentary rocks found on the islands was
used by people as raw materials for tool manufac-
ture. Among the richest raw materials are Monterey
chert deposits found on eastern Santa Cruz Island
(Arnold 1987) and the Cico chert deposit found on
eastern San Miguel Island (Erlandson et al. 1997).
Metavolcanic and sandstone rocks found across the
islands were also used for tool manufacture, partic-
ularly expedient tools and ground-stone bowls
(Conlee 2000; Delaney-Rivera 2001). Asphaltum
(bitumen) seeps occur just offshore of some of the
islands and occasionally send large accumulations of
tar onshore (see Roberts 1991:14), supplying a
source of glue or sealant used in a variety of manu-
facturing and maintenance activities.

TERRESTRIAL ENVIRONMENT

Modern vegetation communities in southern
coastal California are composed of coastal sage
scrub, coastal strand, coastal oak woodland, chapar-
ral, grassland, and other habitats (Schoenherr 1992;
Smith 1998). Within these vegetation communities,
a number of terrestrial resources are available, in-
cluding acorns, pine nuts, chia seeds (Timbrook
1990), deer, birds, rabbits, and other mammals.
Vegetation communities in the Santa Barbara re-
gion contain primarily dissected and transitional
plant communities, with roughly 1,500 native spe-
cies of plants and more than 140 endemics (Smith
1998:15). During the Historic and Protohistoric
periods, and perhaps much earlier, Native people
burned portions of the landscape to increase the
productivity of some of these resources (Timbrook
et al. 1982). Although only limited data are avail-
able, the Chumash also appear to have burned por-
tions of the Channel Islands (Timbrook 1993).

Table 2.1. General Attributes of the Northern Channel Islands.

Note: Based on Power (1980) and Schoenherr et al. (1999:7).

Island
Area (km2) Maximum

Elevation (m)
Distance from 
Mainland (km)

# of Land 
Mammals

Native Plant Taxa

Anacapa 2.9 283 20 2 190

Santa Cruz 249 753 30 12 480

Santa Rosa 217 484 44 4 387

San Miguel  37 253 42 3 198
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The northern Channel Islands contain vegeta-
tion communities similar to those of the mainland,
but they support a more impoverished terrestrial
flora and fauna, including more relicts and endem-
ics. The larger and more topographically diverse is-
lands (i.e., Santa Rosa and Santa Cruz) have greater
plant and animal diversity than the outer islands
(see Table 2.1). Santa Cruz Island, for example,
contains roughly 480 native plant taxa compared
with just 198 for San Miguel Island.

A few studies have examined Channel Islands
terrestrial flora (e.g., Junak et al. 1995), with recent
emphasis on restoring and stabilizing native ecosys-
tems that have been devastated by historical over-
grazing from non-native livestock and introduced
plants (Halvorson 1994). Historical overgrazing had
a profound effect on Channel Islands environments,
resulting in considerable erosion and deflation (D.
Johnson 1972, 1980). Under National Park Service
management, these environments have gradually
been stabilizing and rejuvenating (Figure 2.1).

Anacapa Island contains primarily coastal sage
scrub and chaparral, and Santa Cruz and Santa Rosa
also support pines, oaks, freshwater marshes, and a
large marsh and Torrey pine grove on Santa Rosa
(see Schoenherr et al. 1999; Smith 1998:18; Figures
2.2, 2.3). San Miguel Island, composed largely of
sand dunes, raised marine terraces, and tablelands,
has unique dune ecosystems that have been stabiliz-
ing over the last few decades (Figure 2.4). The is-
land also contains an abundance of caliche (calcium
carbonate) plant casts which demonstrate that island
vegetation has changed significantly in the past and
is heavily influenced by the movement of dune sand
(Figure 2.5). Each of the northern Channel Islands

has considerable variability in the distribution of
terrestrial resources. Although some oaks are
present on Santa Cruz and Santa Rosa, the islands
generally lack the rich acorn resources and other
plants that were widely available on the mainland.
Timbrook (1993) suggested that the general dearth
or patchiness of edible terrestrial plants on the is-
lands promoted several distinct strategies, including
trading for, substituting, or going without many of
the mainland plant staples. Currently, the only sys-
tematic study of Late Holocene island paleobotani-
cal remains is by Martin and Popper (2001), who
identified a variety of fruits, seeds, nuts, and other
plant materials that came from the islands and
mainland in Santa Cruz Island sites. Paleoecological
studies by Anderson (2002) and Cole and Liu (1994)
(see below) also provide important details on island
vegetation history.

Other than humans, the largest post-Pleis-
tocene land mammals present on the Channel Is-
lands were domesticated dogs (

 

Canis familiaris

 

), the
island fox (

 

Urocyon littoralis

 

), and spotted skunk
(

 

Spilogale gracile

 

). The island fox and spotted skunk
are each about the size of a house cat; foxes were
found on San Miguel, Santa Rosa, and Santa Cruz
islands, and the skunk on Santa Rosa and Santa
Cruz. Island fox populations have recently declined
dramatically and are undergoing captive breeding.
During the Pleistocene, pygmy mammoths (

 

Mam-
muthus exilis

 

) lived on the northern Channel Islands
(Agenbroad 1998; Agenbroad et al. 2005), but until
the Historic period the islands were devoid of most
of the herbivores, carnivores, and rodents that dom-
inated the mainland coast. This includes a number
of burrowing animals (gophers, badgers, etc.) that

Figure 2.1. Aerial photographs of San Miguel Island. (Left) 1978 photo showing substantial sand and vegetation clearing.
(Right) 1994 photo illustrating substantial vegetation and landscape stabilization. Note disappearance of spit at Cardwell 
Point (far right of photo) following vegetation recovery.



 

L

 

ATE

 

 H

 

OLOCENE

 

 S

 

AN

 

 M

 

IGUEL

 

 I

 

SLAND

 

16

Figure 2.2. Marsh at the mouth of Old Ranch House Canyon, Santa Rosa Island, with peaks of Santa Cruz Island 
visible in the distance. A section of this marsh complex was cored for paleoecological research.

Figure 2.3. Torrey pine grove on eastern Santa Rosa Island. Torrey pines are found only in a small area of San 
Diego and on Santa Rosa Island. Stands of pine and oak are primarily confined to the larger islands of Santa 

Cruz and Santa Rosa.
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have bioturbated mainland archaeological sites for
millennia (Erlandson 1984; D. Johnson 1989). The
island deer mouse (

 

Peromyscus maniculatus

 

) is cur-
rently the only native rodent known to occur on all
the northern Channel Islands; the harvest mouse
(

 

Reithrodontomys megalotis santacruzae

 

) is also found
on Santa Cruz (Schoenherr et al. 1999).

Numerous sea and land birds occupy the is-
lands, and the remains of a variety of birds have

been identified in Channel Islands sites (Bleitz
1993; Guthrie 1980; 1993a), including gulls (

 

Larus

 

spp.), cormorants (

 

Phalacrocorax

 

 spp.), osprey (

 

Pan-
dion haliaetus

 

), eagles (Accipitridae), auklets (Al-
cidae), and others. A limited number of reptiles
and amphibians also occurs on the northern is-
lands, including the southern alligator lizard (

 

El-
garia multicarinatus

 

), the island western fence
lizard (

 

Sceloporus occidentalis becki

 

), the Pacific tree

Figure 2.4. Large dunes on Cuyler Harbor, San Miguel Island.

Figure 2.5. Caliche forest on San Miguel Island showing calcified plant casts.
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frog (

 

Hyla regilla

 

), and the Channel Islands slender
salamander (

 

Batrachoseps pacificus

 

). The only snakes
on the northern islands are the island gopher
snake (

 

Pituophis melanoleucus pumilis

 

), the racer
(

 

Coluber constrictor mormon

 

), and the spotted night
snake (

 

Hypsiglena torquata

 

), occurring only on
Santa Cruz or Santa Rosa (Schoenherr et al.
1999:250–251). Except for some caves and rock
shelters, the remains of reptiles and amphibians
are relatively rare in Channel Islands archaeologi-
cal sites. 

Freshwater has often been cited as a limiting
factor for sustained human occupation of the
Channel Islands. Several freshwater streams and
creeks flow year round on Santa Rosa and Santa
Cruz, however, and several seeps and springs on
San Miguel Island also produce relatively reliable
freshwater. Many freshwater sources appear to be
regenerating in the absence of overgrazing and
with the stabilization of the landscape (Figure
2.6). Clustered around many of the reliable fresh-
water sources are large and dense archaeological
sites.

MARINE ENVIRONMENT

Unlike most of the California coast, which trends
north–south and is exposed to prevailing winds and
heavy surf, the Santa Barbara Channel and portions
of the Los Angeles Basin are relatively sheltered,
containing numerous stretches of protected coast-
line that trend east–west. The marine environment
of the Channel Islands—and the California coast in
general—is exceptionally productive, with an abun-
dance of kelp forest, rocky nearshore, and sandy
nearshore habitats (Dailey et al. 1993; Glassow and
Wilcoxon 1988; Landberg 1975). Upwelling and nu-
trient-rich currents support dense and diverse popu-
lations of marine mammals, fish, sea and shorebirds,
and shellfish. The Channel Islands are located on an
interface between colder currents to the north and
warmer currents to the south, providing a mix of
cold and warm water marine fauna (Figure 2.7).

The region is home to over 900 species of ma-
rine fishes (Love 1996), with a wide diversity of taxa
inhabiting environments around the Channel Is-
lands (Engle 1993). People have taken advantage of

Figure 2.6. Freshwater spring at Running Springs, San Miguel Island, with large sand dune in background.
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these diverse marine fishes and other resources in a
variety of marine habitats throughout the Ho-
locene. Fishes from rocky shore and kelp forest hab-
itats are particularly abundant and are generally
among the most common fishes found in Channel
Islands archaeological sites, including rockfish (

 

Se-
bastes

 

 spp.), surfperch (Embiotocidae), sculpins
(Cottidae), and California sheephead (

 

Semicossyphus
pulcher

 

) (Bowser 1993; Colten 2001; Noah 2005;

Paige 2000; Pletka 2001a; Rick et al. 2001a; Salls
1998; see also Engle 1993). Sharks and sandy bot-
tom taxa are also identified in Channel Islands sites.

Pinniped (seals and sea lions) and cetacean
(dolphins, whales, etc.) populations around the
Channel Islands are highly productive (Figure 2.8).
The greatest abundance of seals and sea lions is
currently found on San Miguel Island, where well
over 100,000 animals use the island to breed or
haul out (DeLong and Melin 2002; Figure 2.9).
This includes at least six pinniped species: northern
fur seal (

 

Callorhinus ursinus

 

), Guadalupe fur seal
(

 

Arctocephalus townsendi

 

), California sea lion (

 

Zalo-
phus californianus

 

), Steller sea lion (

 

Eumetopias juba-
tus

 

), harbor seal (

 

Phoca vitulina

 

), and elephant seal
(

 

Mirounga angustirostris

 

). Pinnipeds also haul out
on portions of Santa Rosa and Santa Cruz islands,
but their abundance decreases dramatically away
from San Miguel. Sea otters (

 

Enhydra lutris

 

), before
being driven to local extinction, were another im-
portant marine mammal found around the Channel
Islands (Erlandson et al. 2005a). Pinnipeds and sea
otters have been identified in numerous Channel
Islands sites and were important sources of meat,
fat, and oil, but their bones were also used in tool
production (see Colten 2002; Hildebrandt and
Jones 1992; Noah 2005). A variety of dolphins,
porpoises, and whales also inhabit the waters of the

Figure 2.7 Surface circulation of major currents along the 
southern California coast (adapted from Dailey et al. 
1993:9). 

Figure 2.8. Seals and sea lions hauled out on Otter Point, San Miguel Island.
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Santa Barbara Channel. Whales occasionally beach
on the shores of the Channel Islands, and the re-
mains of whales and other cetaceans (e.g., dolphins)
occur in many Channel Islands sites (see Glassow
2005b; Porcasi and Fujita 2000).

Sea birds are also abundant on the islands, in-
cluding a number of breeding species. Gulls (

 

Larus

 

spp.), cormorants (

 

Phalacrocorax

 

 spp.), auklets (Al-
cidae), and brown pelicans (

 

Pelecanus occidentalis

 

)
are among the most common birds around the
Channel Islands. On San Miguel Island, sea birds
and pinnipeds are known to breed on the offshore
rocks

 

, 

 

Prince Island and Castle Rock (Figures 2.10,
2.11). The remains of a variety of birds were identi-
fied in paleontological and archaeological deposits
on San Miguel Island (Guthrie 1980, 1993a, 1993b)
and in Late Holocene archaeological deposits on
Santa Cruz and Santa Rosa islands (Colten 2001;
Noah 2005; Rick 2004b). Bird bones were often
used to make tools, such as gorges, pins, and awls
(Wake 2001). Numerous bone fishing gorges dated
to the Early Holocene at Daisy Cave, for example,
are made of bird bone (Rick et al. 2001a). 

Rocky intertidal habitats on the Channel Is-
lands are rich and productive (Figure 2.12). Re-
search in Channel Islands shell middens
demonstrates that shellfish from rocky intertidal
environments are the dominant taxa in middens
across the Holocene, suggesting a fair amount of
continuity and stability in these environments for at
least the last 10,000 years (see Erlandson et al.
1999; Erlandson et al. 2004a; Rick et al. 2006a).
Rocky intertidal shellfish, such as California and
platform mussels (

 

Mytilus californianus

 

 and 

 

Septifer
bifurcatus

 

), black and red abalone (

 

Haliotis crachero-
dii

 

 and 

 

H. rufescens

 

), owl limpets (

 

Lottia gigantea

 

),
and black and brown turbans (

 

Tegula funebralis

 

 and

 

T. brunnea

 

), are among the most common taxa in
Channel Islands archaeological sites.

 

 Olivella bipli-
cata

 

 (purple olive), red abalone, California mussel,
and numerous other shell types were important for
making beads, ornaments, fishhooks, and other ar-
tifacts. Sea grass (

 

Phyllospadix spp.) occurring in and
around rocky intertidal regions was also an impor-
tant raw material for making cordage, baskets, and
other items on the Channel Islands (Connolly et al.

Figure 2.9. Point Bennett pinniped rookery on western San Miguel Island.
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Figure 2.10. Prince Island located on the north end of Cuyler Harbor, San Miguel Island, as seen from the island 
campground.

Figure 2.11. Castle Rock located on the western portion of San Miguel Island is an important area for breeding sea birds 
and pinnipeds. 
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1995; Martin and Popper 2001; Vellanoweth et al.
2003). The presence of estuarine shellfish (Chione
undatella, Ostrea lurida, etc.) in Early and Middle
Holocene sites on Santa Rosa Island suggests a
large estuary was once present near the mouth of
Old Ranch Canyon (Rick et al. 2005a). Pismo clams
(Tivela stultorum) and other surf-swept, sandy-bot-
tom-dwelling taxa are sometimes present (and occa-
sionally abundant) in Channel Islands sites,
generally depending on local availability (Arnold
and Graesch 2001:97). Collectively, Channel Is-
lands marine environments are among the most
productive in North America and provide a variety
of resources for people to exploit. There is, how-
ever, considerable spatial and temporal variability in
the distribution of resources related to a variety of
environmental factors. This variability and its rela-
tionship with human cultural developments is the
subject of the chapters that follow.

LATE PLEISTOCENE/HOLOCENE 
ENVIRONMENTAL CHANGE

Terminal Pleistocene/Early Holocene 
Environments (13,000 to 7,500 Years Ago)
Although plant communities similar to those of the
present day appear to have been extant since the

Early Holocene, the productivity and distribution
of these communities varied considerably through
time (Erlandson 1994:30). Between about 10,000
and 8,000 years ago, the climate was fairly cool and
moist, with temperature and aridity increasing
around 8,000 years ago (Carbone 1991; Erlandson
1994:31; Glassow et al. 1988; Heusser 1978; Ken-
nett 2005:69). A decline in pollen richness and an
abundance of coyote brush at Soledad Pond on
Santa Rosa Island also suggest relatively arid condi-
tions on the Channel Islands during portions of the
Early Holocene (Anderson 2002:10–11).

During the Early Holocene, sea levels were ris-
ing and flooding many former coastal lowlands and
canyons, leading to the formation of numerous es-
tuarine embayments (Erlandson 1985, 1994; Inman
1983). This forced a reorganization of many biotic
communities, greatly reducing coastal plain habitats
in some areas. These embayments became centers
of human settlement and subsistence along the
mainland coast (Erlandson 1994). Data from Early
Holocene shell middens on the Channel Islands
suggest that by the onset of the Holocene, and pos-
sibly earlier, rocky intertidal and kelp forest habitats
were the dominant marine environment available
and were used by people on the islands (Erlandson
et al. 1999). Large estuaries were absent from the

Figure 2.12. Rocky intertidal and kelp beds at Otter Point, San Miguel Island. 
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Channel Islands, except for one near the mouth of
Old Ranch Canyon on Santa Rosa Island. Between
about 8,000 and 5,000 years ago, several sites on
eastern Santa Rosa Island contained Venus clams
(Chione spp.), oysters (Ostrea lurida), and other estu-
arine taxa that were probably obtained from the Ab-
alone Rocks Estuary, which is now a marsh (Rick et
al. 2005a). The available data suggest, however, that
rocky intertidal taxa were dominant at most sites.

Kinlan et al. (2005) have recently analyzed
changes in glacial versus interglacial marine pro-
ductivity on the Channel Islands associated with
rising sea levels and changing reef mass in the near-
shore environment. They noted that during the ter-
minal Pleistocene and Early Holocene, reef mass
was considerably larger than later in time, including
increased kelp forests. Graham et al. (2003) also
suggested that the ecological productivity of the
marine environment declined in southern Califor-
nia following the close of the Pleistocene. These
and other data demonstrate that early people on the
Channel Islands were living in rapidly changing en-
vironments, a pattern that continues during the
Middle Holocene.

Middle Holocene Environments (7,500 to 
3,500 years ago)
A number of significant environmental changes
characterize the Middle Holocene from about
7,500 to 3,500 years ago. Consequently, several
theories relate Middle Holocene cultural develop-
ments with changes in climatic and environmental
conditions of this time period (e.g., Glassow 1993a;
Glassow et al. 1988, 1994). Portions of the Middle
Holocene appear to have been relatively warm and
dry (Glassow et al. 1988; Kennett 2005:69–70). A
pollen record from the Abalone Rocks Marsh on
Santa Rosa Island suggests vegetation changes in-
dicative of greater aridity between about 5200 and
3250 RYBP (Cole and Liu 1994:332). Data from
Soledad Pond and the Abalone Rocks Marsh also
indicate a higher frequency of fire events after
5,000 years ago (Anderson 2002).

Many estuaries persisted along the mainland
coast through the early portions of the Middle Ho-
locene, but as sea level began to stabilize between
about 6,000 and 5,000 years ago (Inman 1983),
most of the smaller estuaries filled with sediment
(Erlandson 1997). Large embayments like the Go-
leta Slough, however, persisted into the historic pe-

riod as enclosed bays with surrounding mudflats
(Glassow 1997). Similar to other periods, Middle
Holocene archaeological deposits on the Channel
Islands are generally dominated by rocky intertidal
and kelp forest marine fauna.

An apparent increase in interior sites on the
Channel Islands and high frequencies of dental
caries rates during the Middle Holocene may re-
flect an intensified reliance on terrestrial plants
(Kennett 2005; Walker and Erlandson 1986). Pale-
oclimatic reconstructions based on marine records
indicate that sea-surface temperatures were rela-
tively warm during most of the Middle Holocene,
but also include periods of cooler temperatures
(Friddell et al 2003; Glassow et al. 1988:71; Ken-
nett 2005:65). Stable isotope analysis of marine
shells from a Santa Cruz Island red abalone mid-
den (SCRI-333)—a distinct island archaeological
site type with a high proportion of red abalone
shells—suggests that marine sea-surface tempera-
tures may have been cool during portions of the
Middle Holocene, possibly resulting in the cool
water red abalone moving closer to shore (Glassow
1993a, 2002b, 2005a; Glassow et al. 1994). Sharp’s
(2000) analysis of another Santa Cruz Island red
abalone midden (SCRI-109, Punta Arena), how-
ever, indicates that a wide variety of shellfish were
found in some Middle Holocene sites, including
pink abalones (Haliotis corrugata) which may indi-
cate warm sea-surface temperatures, suggesting
warm and cold sea-surface temperatures during
this time (see also Kennett 2005).

Glassow’s (2005a, 2005b) and Sharp’s (2000)
recent analysis of Punta Arena and several other
Middle Holocene sites on western Santa Cruz Is-
land documents a focus on California mussel, red
abalone, and other shellfish, as well as the capture
of nearshore marine fishes, dolphins, and other
resources. A variety of rocky intertidal shellfish
species have also been identified in Middle Ho-
locene archaeological deposits on San Miguel Is-
land (Erlandson et al. 2005c; Vellanoweth et al.
2006). Ongoing research in these and other site
types should provide important details on the
character and structure of Middle Holocene envi-
ronments on the Channel Islands. What seems
clear from the available data is that the Middle
Holocene was a period of dynamic environmental
change that spurred several unique cultural devel-
opments.
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Late Holocene Environments (3,500 Years 
Ago to Present)
During the Late Holocene, environmental condi-
tions were roughly comparable with those of the
present day, but in the last 3,500 years climatic
variability was exceptionally high, and this also ap-
pears to have been on average one of the coldest,
most unstable marine climatic intervals of the last
10,000 years (Kennett and Kennett 2000). The cli-
matic instability of the last 3,000 years indicates
general episodes of marine cooling that may coin-
cide primarily with cool and dry terrestrial condi-
tions. Many early environmental reconstructions
were based on data presented by Pisias (1978). Re-
cent analysis of a 200-m-long core obtained from
the Santa Barbara Basin (see Kennett and Ingram
1995) illustrates several potential problems with
such reconstructions (Kennett and Kennett 2000).
Figure 2.13 presents data adapted from Kennett
and Kennett (2000) that illustrate different Late
Holocene climatic schemes for the California
coast, including records of sea-surface tempera-
ture, marine productivity, and precipitation. These
schemes suggest that climatic conditions were
highly variable and unstable over the last 3,000

years. In particular, between about 1,500 and 500
years ago, sea-surface temperatures appear to have
been extremely cold, correlating with increased
aridity, but there were also warmer intervals.

Pollen data from Soledad Pond on Santa Rosa
Island show an increase in plants characteristic of
coastal sage scrub and grassland communities, as
well as increases in wetland plants about 4000
RYBP (Anderson 2002:11–12). Martin and Popper’s
(2001) analysis of paleobotanical remains from Late
Holocene Santa Cruz Island archaeological sites il-
lustrates the use of plant remains from both main-
land and island flora during the last 1,500 years. Sea
level had also stabilized throughout the region by
the Late Holocene, resulting in a similar coastal
setting as the present. The available data from
Channel Islands archaeological sites again empha-
size the overwhelming importance of rocky inter-
tidal and kelp forest habitats.

A number of scholars have debated the effects
of climatic events during the Transitional period be-
tween AD 1150 and 1300 (Arnold 1992a; Arnold et
al. 1997a; Gamble 2005) and in the Medieval Cli-
matic Anomaly between AD 800 and 1350 (Jones et
al. 1999; Kennett and Kennett 2000; Raab and Lar-

Figure 2.13. Late Holocene climate in the Santa Barbara Channel region. (SST = sea-surface temperature, 
marineproductivity based on upwelling record, water temperature based on oxygen isotopic data, and precipitation 
record based on tree rings for the southern California coast). Adapted from Kennett and Kennett (2000). 
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son 1997), focusing on the possible effects of
drought and decreases in marine resource produc-
tivity. During the last 10,000 years, people re-
sponded to numerous climatic changes and
perturbations on a variety of different scales. The
effects of these environmental disturbances, how-
ever, may have been most pronounced during the
last 3,000 years, when Chumash populations appear
to have reached their height and people became in-
creasingly sedentary and territorial (Erlandson and
Rick 2002a; Kennett 2005).

THE ISLAND CHUMASH AND THEIR 
PREDECESSORS

The southern California coast has one of the earli-
est and most extensive records of maritime adapta-
tions in the Americas (Erlandson 1994; Erlandson
and Moss 1996; Erlandson et al. 2006; Jones 1991).
Due to the great time depth and diverse archaeo-
logical record of coastal California, numerous re-
searchers have developed cultural sequences for
the Santa Barbara Channel and the California
coast (Chartkoff and Chartkoff 1984; Harrison
1964; Harrison and Harrison 1966; King 1990;
Moratto 1984; Olson 1930; Rogers 1929; Wallace
1955; Warren 1968; and others). These schemes
often show considerable overlap, generally relying
on a similar suite of cultural changes evident in the
archaeological record. These cultural chronologies
are often related to local and regional environmen-
tal changes.

King (1990) developed the most detailed and
widely used cultural sequence for the southern Cal-
ifornia coast. He defined three broad periods, Early,
Middle, and Late, which were each subdivided into
phases based on a number of radiocarbon dates (Ta-
ble 2.2). King’s chronology describes a variety of
temporally diagnostic artifacts that are widely used
today for building site chronologies. As several
scholars have noted, one problem with King’s se-
quence is that it is based largely on uncorrected and
uncalibrated radiocarbon dates, making it different
from calendar years (Kennett 2005:82). Arnold
(1992a) expanded on King’s sequence by adding
two periods (see Table 2.2). First, she added the
Transitional period between roughly AD 1150 and
1300; then she also added the Early Holocene. The
King and Arnold chronologies remain the most
widely used today.

Although important for delineating cultural pat-
terns, the proliferation of chronologies is sometimes
confusing and hinders comparisons among various
regions. For example, several sequences contain
phases or other time periods that are defined for one
region but not another. It also becomes difficult to
compare cultural developments in California with
other areas of North America that do not employ
these cultural chronologies (see Ames and Maschner
1999; Moratto 1984). To avoid such problems, I em-
ploy general geological time periods, including ter-
minal Pleistocene, and Early, Middle, and Late
Holocene, and refer to most cultural developments
in calendar years. Where necessary, I draw on the
more specific chronological sequences established by
King (1990) and Arnold (1992a).

Terminal Pleistocene/Early Holocene
In recent years, the number of Early Holocene sites
on the southern California coast has grown sub-
stantially to include well over 100 sites in excess of
7,000 years old, including at least 42 sites on the
northern Channel Islands (Erlandson 1994; Er-
landson et al. 2006; Rick et al. 2005b). Conse-
quently, our understanding of the culture history
and lifeways of early Native Americans has also im-
proved. The evidence for terminal Pleistocene oc-
cupation of the California coast, however, remains
limited. Fluted point fragments from the mainland
coast (Erlandson et al. 1987, 2006), human bones
on Santa Rosa Island (Johnson et al. 2002; Orr
1968), and a low-density shell midden at Daisy
Cave on San Miguel Island dated to ca. 11,500 cal
BP (Erlandson et al. 1996) are currently the most
widely accepted evidence for terminal Pleistocene
occupation of the southern California coast.

Along the mainland coast, Early Holocene arti-
fact assemblages are dominated by manos and
metates (milling stones), which appear to have been
used primarily to grind seeds (Erlandson 1991a,
1994; Moriarty 1967; Warren 1967). However,
milling stones are rare or absent from Early Ho-
locene Channel Islands sites. Formal chipped-stone
tools are also relatively rare, composed largely of
projectile points, knives, and drills (Erlandson
1994). Recent evidence from Daisy Cave, SMI-522,
and SMI-608 on San Miguel Island indicates that
bone gorges were an important early fishing tech-
nology (Erlandson and Rick 2002b; Erlandson et al.
2005d; Rick et al. 2001a). A rich assemblage of sea
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grass cordage and knots from Daisy Cave and Cave
of the Chimneys, which may have been used in fish-
ing activities, also illustrates the variability of early
coastal technologies (Connolly et al. 1995; Vell-
anoweth et al. 2003). Ornamental objects are rela-
tively rare in Early Holocene deposits, but Olivella
spire ground beads have been found in a number of
early island sites (Erlandson 1994; Erlandson et al.
2005d; Vellanoweth et al. 2003).

Early Holocene subsistence practices on the
northern Channel Islands appear to be focused on
rocky intertidal shellfish, such as California mus-
sels, owl limpets, and abalones, supplemented by
fish, mammal, and bird remains (Erlandson 1994;
Erlandson et al. 1999, 2005d). At Daisy Cave, Early
Holocene dietary reconstructions suggest that fish
were the most important part of the diet, emphasiz-
ing variability in human subsistence strategies by

Table 2.2. Major Chronological Schemes for the Santa Barbara Channel and Northern Channel 
Islands.

Note: The dates presented here are calibrated age ranges based on King’s (1990:28) original uncalibrated scheme. All calibrations 
follow Kennett (2005:83). 

Geologic Time Cultural Period King (1990) Arnold (1992a)
Early Holocene
(10,000–7500 cal BP)

Early Holocene — 8000–6120 BC
(9950–8060 cal BP)

Early period
(All phases)

6120 –490 BC
(8060–2440 cal BP)

6120–490 BC
(8060–2440 cal BP)

Middle Holocene
(7500–3500 cal BP)

Early period
(Phase Ex)

6120–4650 BC 
(8060–6600 cal BP)

—

Early period
(Phase Eyb)

4650–3590 BC
(6600–5540 cal BP)

—

Early period
(Phase Eya)

3590–970 BC
(5540–2920 cal BP)

—

Late Holocene 
(3500 cal BP–present)

Early period
(Phase Ez)

970–490 BC
(2920–2440 cal BP)

—

Middle period
(All phases)

490 BC–AD1380 
(2440–570 cal BP)

490 BC–AD 1150
(2440–800 cal BP)

Middle period
(Phase M1)

490 BC–AD 170
(2440–1790 cal BP)

—

Middle period
(Phase M2)

AD 170–660
(1790–1290 cal BP)

—

Middle period
(Phase M3)

AD 660–980
(1290–970 cal BP)

—

Middle period
(Phase M4)

AD 980–1170
(970–780 cal BP)

—

Middle period
(Phase M5)

AD 1170–1380
(780–570 cal BP)

—

Transitional period — AD 1150–1300
(800–650 cal BP)

Late period
(All phases)

AD 1380–1804
(570–146)

AD 1300–1782
(650–168 cal BP)

Late period
(Phase L1)

AD 1380–1670
(570–280 cal BP)

—

Late period
(Phase L2)

AD 1670–1782
(280–168 cal BP)

—

Late/Historic period
(Phase L3)

AD 1782–1804
(168–146 cal BP)

AD 1782–1830
(168–120 cal BP)
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this early date (Rick et al. 2001a). The use of the
Abalone Rocks estuary on eastern Santa Rosa Island
also illustrates the diversity of early human subsis-
tence and settlement strategies on the islands (Rick
et al. 2005a).

Middle Holocene
For the most part, the archaeology of the Middle
Holocene has received less attention than both ear-
lier and later time periods (Erlandson and Glassow
1997). Based on an increase in radiocarbon date fre-
quencies, Channel Islands populations appear to
have grown after roughly 5,000 to 4,000 years ago
(Glassow 1997:84–85). Large and dense village
sites, such as the Aerophysics site (SBA-53) on the
mainland, suggest that sedentism also increased in
some areas during the Middle Holocene. For the
most part, however, Middle Holocene populations
appear to have been fairly mobile (Erlandson 1997;
Glassow 1997; Kennett 2005).

Artifact assemblages of the Middle Holocene
are comparable with earlier assemblages, but a
number of changes in artifact forms, such as the
first appearance of the mortar and pestle and the
use of composite bone fishhooks and side-notched
projectile points, characterize this time period (see
Erlandson 1997; Glassow 1997; King 1990). The
variety and type of shell beads also increase during
the Middle Holocene, including an emphasis on
rectangular forms. Olivella grooved rectangle beads
appear to occur almost exclusively during the Mid-
dle Holocene throughout the southern Channel Is-
lands, Los Angeles Basin, and in Nevada and
Oregon (Jenkins and Erlandson 1996; Raab and
Howard 2002; Vellanoweth 2001). However, no Ol-
ivella grooved rectangle beads have been identified
on the northern Channel Islands, and few are
known from the Chumash area. These artifact elab-
orations are part of a broader Holocene trend
where ornamental and stylized forms increase by
the end of the Middle Holocene.

Faunal assemblages from Middle Holocene
sites on the southern Channel Islands comprise a
variety of animals, such as giant ocean sunfish (Mola
mola), dolphin (Delphinidae), seals and sea lions,
and albatross (Diomedea spp.), suggesting complex
and diverse foraging strategies by this early date
(Porcasi 1999; Porcasi and Andrews 2001; Porcasi
and Fujita 2000; Porcasi et al. 2000). Less is known
about Middle Holocene human subsistence on the

northern Channel Islands, but dolphins occur in
some northern Channel Islands sites (Glassow
2005b), as do a variety of shellfish and fishes (Er-
landson et al. 2005c; Glassow 2005a; Sharp 2000;
Vellanoweth et al. 2002, 2005). Shellfish, including
California mussel, red and black abalones, turbans,
and other species appear to be the most important
dietary constituent at most Middle Holocene sites
on the northern islands.

Late Holocene/Historic
Many of the cultural hallmarks of Chumash society
first appeared in the Late Holocene. The circular
shell fishhook, plank canoe, Olivella cup beads, bow
and arrow, and harpoons accompany significant so-
cial changes during the last 3,000 years (Arnold
1995; Erlandson and Rick 2002a; Gamble 2002;
Glassow 1996; King 1990; Koerper et al. 1995;
Rick et al. 2002). Unfortunately, the first appear-
ance of some of these technologies (e.g., harpoons)
is poorly known.

Most archaeological research in California, par-
ticularly on the northern Channel Islands, has fo-
cused on the last 1,500 years, with comparatively
little work done on the earlier part of the Late Ho-
locene (see Arnold 1991, 1992a, 1993; Arnold et al.
1997a; Colten 1993; Larson et al. 1994; Noah 2005;
Raab and Larson 1997). The Transitional period
(Arnold 1992a; AD 1150 to 1300) or Medieval Cli-
matic Anomaly (Jones et al. 1999; Raab and Larson
1997; Yatsko 2000; AD 800 to 1350) has received the
most attention from recent scholars, although sites
from this time period are generally limited. Arnold
(1992a, 1992b, 2001b, 2004; Arnold et al. 1997a),
Colten (1993), and others argue for a major cultural
reorganization of Chumash society during the Tran-
sitional period, sparked by a period of drought and
possibly elevated sea-surface temperatures. Scholars
have argued that this period marks a dramatic change
in traditional Chumash society, including greater so-
ciopolitical complexity, increased craft production
and trade, and changes in human subsistence. The
scale of these changes, however, is currently difficult
to ascertain because of limited data from the previous
1,500 years, as well as a dearth of data from San
Miguel and adjacent Santa Rosa Island.

By the time of European contact, the Chumash
occupied much of the coastline between Malibu
and Morro Bay (see Landberg 1965). Villages were
situated at the mouths of most of the larger coastal
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canyons with perennial streams (Figure 2.14;
Johnson and McLendon 1999a: 31). Villages of
well-defined houses, sweat lodges, dance floors, and
other structures (Gamble 1995) were governed
largely by hereditary chiefs or captains (Arnold
1992a; J. Johnson 1988; King 1971). Ethnohistoric
accounts of mainland Chumash villages suggest that
they typically contained houses and a sweat lodge,
and many contained menstrual houses, windbreaks,
dance areas, a cemetery, structures for storage and
food preparation, and sacred areas (see Gamble
1991:48–71). According to Gamble (1995:56), eth-
nohistoric and ethnographic accounts suggest that
Chumash houses were usually dome-shaped, about
4 to 16 m in diameter, posts were arranged around
the perimeter and covered in thatch, and a hearth
was often located in the center. 

Late Holocene subsistence practices on the is-
lands were largely focused on kelp forest and rocky
nearshore habitats, but people may have begun tak-

ing a wider range of resources from increasingly
more costly habitats (e.g., offshore). A general
trend appears to be a focus on fish during the Late
Holocene, with shellfish, marine mammals, and
birds largely occurring as supplementary resources,
with some variability (see Colten and Arnold 1998;
Glassow 1993b; Kennett and Conlee 2002; Lam-
bert 1993; Noah 2005; Rick 2004a, 2004b).

Ultimately, the Late Holocene ushered in a
period of important social and political changes,
including hierarchical social organization, the de-
velopment of large multifamily sedentary commu-
nities, massive craft production (e.g., shell beads),
and sophisticated exchange networks. The Late
Holocene also marks the end of the Chumash oc-
cupation of the northern Channel Islands. The
first contact between the Island Chumash and Eu-
ropeans occurred in the sixteenth century, and
most islanders were removed to mainland missions
by about AD 1822.

Figure 2.14. Chumash towns in the Santa Barbara Channel region at the time of European settlement (adapted from 
Johnson and McLendon 1999a:31).
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DEMOGRAPHIC TRENDS ON THE 
NORTHERN CHANNEL ISLANDS

Chumash populations varied considerably through
time, and it is difficult to estimate how many people
lived in the region prior to contact and before the
devastating effects of introduced diseases (Brown
1967; Erlandson and Bartoy 1995; Erlandson et al.
2001b; J. Johnson 1999a). J. Johnson (1999b) pre-
sented an updated and detailed review of Chumash
population estimates based on mission records and
reports from early Spanish expeditions, suggesting
there may have been between about 8,000 (Kroeber
1925) and 25,000 (Cook 1976) Chumash living
throughout the Santa Barbara Channel region and
adjacent areas before contact. These estimates vary
considerably because the precise timing of the dra-
matic declines in population from introduced dis-
eases remains unknown. About 1,270 Island
Chumash are known to have been baptized at the
Santa Barbara and Ventura area missions (J.
Johnson 1999a: 53), suggesting that precontact Is-
land Chumash populations probably numbered a
few thousand people (J. Johnson 1982:114).

A number of scholars have explored demo-
graphic trends and population fluctuations for the

Channel Islands and southern California coast over
roughly the last 10,000 years (Erlandson, et al.
2001b; Glassow 1999, 2002a; Tainter 1977). These
estimates have been based largely on the frequencies
of radiocarbon-dated components from archaeologi-
cal sites in the region. These plots are subject to a
number of biases, including the large number of un-
dated sites, differences in individual research inter-
ests, an inadequate number of dates for most sites,
difficulty in locating early sites, and variations in the
number of people occupying a site. However, they
provide a means of examining general frequencies
through time in the number of sites occupied, and
may be loosely correlated with the number of people
occupying a given area (Glassow 1999; Rick 1987).

The radiocarbon distributions for mainland
coastal southern California suggest a general in-
crease in human population over the last 10,000
years (Glassow 1999). Early Holocene populations
appear to be fairly low, with increases beginning
around 5,000 years ago. The most pronounced pop-
ulation growth occurred during the Late Holocene.
Erlandson et al. (2001b) presented a plot of 215 cal-
ibrated 14C dates from distinct components on the
Channel Islands for the last 2,000 years. Their pre-
liminary data show a general increase in the number
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of dated site components and two significant de-
clines (Figure 2.15). The first dramatic decline in
14C dates (84 percent) occurs between about AD
750 to 1149 and suggests population declines asso-
ciated with the Medieval Climatic Anomaly and
Transitional period. The other dramatic decline (76
percent) takes place about AD 1550 and may be as-
sociated with Protohistoric disease epidemics fol-
lowing initial contact with Europeans, but this
proposition remains speculative. The highest num-
ber of 14C dates occurs during the late Middle and
Late periods.

SUMMARY

In coastal southern California, a variety of terres-
trial and marine resources promoted the develop-
ment of dense populations, large villages, and
complex social networks. Terrestrial plant and ani-
mal communities on the Channel Islands are rela-
tively impoverished. This resulted in human
communities that were considerably more depen-
dent on marine resources and often supplemented

their resource limitations through exchange with
mainlanders and other islanders (King 1971). The
distribution of marine and terrestrial resources
varies across the islands, with the greatest abun-
dance of terrestrial resources available on the
larger, more topographically diverse islands of
Santa Cruz and Santa Rosa, but with rich and var-
ied marine habitats surrounding all of the islands.
This variability in the distribution of resources
promoted unique human cultural adaptations to is-
land and coastal settings.

The islands were inhabited by the Chumash and
their predecessors for about 13,000 calendar years.
During this time, people were faced with, and tran-
scended, numerous environmental changes. The
rich cultural histories and lifeways of the Chumash
and their predecessors were integrally tied to the
marine and terrestrial environments of the northern
Channel Islands. The chapters that follow present
details on local environments and the role of people
in influencing or adapting to those changes over the
last 3,000 years on San Miguel Island.
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3
Project Methods

 

Reconstructing human daily activities, subsistence,
and historical ecology is a multidisciplinary en-
deavor, drawing on archaeology, biology, paleoecol-
ogy, and other fields. This study relies on a variety
of methods and techniques, integrating archaeolog-
ical mapping, surface collection, and excavation
with detailed faunal and artifact analyses. In this
chapter, I briefly outline the methods and analytical
procedures employed during field and laboratory
work. The information provided here is designed to
highlight the decisions made during the course of
this research and to help place it in the context of
other studies in the region.

EXCAVATION, SURFACE COLLECTION, 
AND MAPPING

To aid in comparative analysis, all fieldwork was
conducted using standard archaeological proce-
dures and methods generally consistent with work
by Arnold (1992a; 2001c), Erlandson et al. (1996),
Glassow (1996), and Kennett (2005). Field and lab-
oratory research was carried out in collaboration
with Channel Islands National Park staff and in
consultation with local Native American represen-
tatives. Fieldwork was conducted at five primary ar-
chaeological sites on San Miguel Island between
June 2000 and October 2002, with initial site visits
in 1997, 1998, and 1999. These sites include SMI-
87, a 3,000- to 2,500-year-old site on Cuyler Har-
bor; SMI-481, a dense multicomponent shell mid-
den at Otter Point; SMI-468, a Middle, Transitional,
and Late period site near Otter Harbor; SMI-163, a
Late and Historic period village near Cuyler Har-
bor; and SMI-470, a Late and Historic period vil-
lage near Otter Point.

Nine test units, primarily 0.5 

 

×

 

 1 m and 0.5 

 

×

 

0.5 m wide, were excavated at these sites (

 

Table

 

 3.1).
Each site contains dense shell midden deposits,

some of which are over 1 m deep. Due to logistical
problems involved in fieldwork on the Channel Is-
lands and following the preservation ethic inherent
in National Park Service policy, only relatively small
samples were excavated. Although the excavated
volume is small, these excavations produced very
large faunal and artifact samples comparable with
other studies on the Channel Islands and larger than
any previously reported for Late Holocene San
Miguel Island (see Chapters 4 to 6).

The units were excavated by hand with trowel,
generally following natural stratigraphy (

 

Figure

 

3.1). Several of the units contained materials that
were deposited relatively rapidly, and stratigraphic
distinctions were minimal. In these instances, the
units were excavated in arbitrary 5- or 10-cm lev-
els. All of the archaeological sediments were
screened through a combination of 1/8- and 1/16-
inch mesh, and volume (liters) was estimated using
measured buckets. Most of the deposits were
screened over 1/16-inch mesh to maximize the
collection of small beads, other artifacts, small fish
bones, and additional faunal remains not captured
in larger mesh sizes.

To complement the excavation units, 22 auger
holes were excavated at SMI-163 and -468. Auger
holes (3-inch diameter) were used to determine the
depth of site deposits in unexcavated areas, to iden-
tify the location of house floors and other subsur-
face features, to obtain in situ

 

 14

 

C samples from
unexcavated houses, and to establish site bound-
aries. All augers were marked on the site maps and
filled with sterile dune sand. The sediments exca-
vated from auger holes were screened over 1/8- or
1/16-inch mesh, and in some cases yielded artifacts
not recovered during excavation of the units.

Controlled surface collections and screening
of rodent tailings from individual houses at SMI-
163 were used to help document differences in the
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density and distribution of artifacts. At SMI-481
and SMI-87, surface collection of marine mammal
bones and artifacts yielded faunal and artifact as-
semblages that complement the data obtained
from the excavation units. These two sites are situ-
ated in badly eroding dunes with large, dense sur-
face exposures from relatively well-defined areas.

These surface exposures provided good visibility
for the collection of artifacts and mammal remains
from discrete areas. The position of these materi-
als on the surface was recorded, and artifacts were
collected for analysis. Additional descriptions of
the surface collection procedures are described in
the individual chapters for these sites.

Sites SMI-163, SMI-468, and SMI-470 were
mapped using a laser transit. Topographic data,
house depression location and size, site boundaries,
and the location of additional features, artifacts, and
excavation units were all recorded. The data ob-
tained from mapping were entered into the com-
puter program, Surfer, to draft the maps. The
mapping of these three villages is an important as-
pect of the study, forming the basis for interpreting
broader patterns of community organization and
layout (Kolb and Snead 1997). Because of the frag-
ile nature of the site deposits at SMI-481 and SMI-
87, maps were not created for these two sites. Both
of these sites are located in mostly unvegetated
dunes that are heavily eroding, and the traffic re-
quired to obtain detailed maps would have heavily
exacerbated eolian erosion.

Table 3.1. Excavation Unit Summary Data. 

* Volume for SMI-87 and SMI-481 is for both contiguous units.

Site
Unit

Designation
Dimensions 

(meters)
Mesh Size 

(inches)
Volume*

(m3) Comment
SMI-87 West Unit 0.5 × 1.0 1/16 & 1/8 0.240 Excavated as 2 contiguous 0.5 × 0.5 m 

units

East Unit 0.5 × 1.0 1/16 & 1/8 0.193 Excavated as 2 contiguous 0.5 × 0.5 m 
units

Total — — — 0.433 —

SMI-163 Unit 1 0.5 × 1.0 1/16 0.186 Excavated in arbitrary 5-cm levels

Unit 2 0.5 × 0.5 1/16 0.269 Excavated in arbitrary 10-cm levels to 100 
cm deep.

Unit 3 0.5 × 0.5 1/16 0.131 Excavated in arbitrary 10-cm levels

Total — — — 0.586 —

SMI-468 Unit 1 0.5 × 0.5 1/16 0.236 Excavated in arbitrary 10-cm levels

Unit 2 0.5 × 0.5 1/16 0.208 Excavated in arbitrary 10-cm levels

Total — — — 0.444 —

SMI-470 Bulk Sample 1 — 1/16 0.032 Excavated from a 40-cm-deep exposure in 
two 20-cm levels

SMI-481 Unit 1 0.4 × 0.8 1/16 & 1/8 0.157 Excavated as 2 contiguous 0.4 × 0.4 m 
units

Figure 3.1. Julia Knowles, Leah Largaespada, and Tony 
Largaespada excavating at SMI-163.
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LABORATORY METHODS
To standardize the data and increase its comparabil-
ity, laboratory methods also generally follow those
of Arnold (1992a, 2001c), Erlandson et al. (1996),
Glassow (1996), and Kennett (2005). All excavated
materials were returned to the laboratory for analy-
sis. These samples were wet screened and then pro-
cessed into general faunal and artifact categories.
Due to the labor-intensive nature of processing
samples from shell middens, numerous undergrad-
uate and graduate students from the University of
Oregon and Southern Methodist University helped
sort and process the materials excavated during this
study. All materials ultimately were checked by se-
nior personnel with experience in sorting and iden-
tifying constituents from California shell middens.

 

Artifact Analysis

 

A wide variety of artifacts, including shell beads,
bone and chipped-stone tools, and other artifacts
were recovered. Artifacts were photographed using
35 mm and digital photography. The analysis of ar-
tifacts and consideration of their spatial and tempo-

ral distribution are instrumental in documenting
changes in social organization, exchange, and com-
munity dynamics. The spatial and temporal distri-
bution of various artifacts may represent differential
access to resources, the presence of wealth and sta-
tus, and patterns of exchange (Arnold and Green
2002; Gamble et al. 2001; Wason 1994).

As in most Channel Islands archaeological
sites, chipped-stone artifacts, except for microli-
ths, are relatively rare. Microlithic (i.e., micro-
blades and microcores) artifacts were the most
common chipped-stone artifacts recovered; these
were analyzed following Arnold (1987), Arnold et
al. (2001), and Preziosi (2001). Non-microlithic
debitage has not yet been analyzed. All material
types were identified following descriptions by Ar-
nold (1987), Erlandson (1994), Erlandson et al.
(1997), Glassow (1996), Pletka (2001b:194–195),
and other researchers. Because of macroscopic
similarities between Cico chert found on San
Miguel Island and Island Monterey chert found on
Santa Cruz Island, particularly in small micro-
blades, I only distinguished between these two

Figure 3.2. The author augering at SMI-468 on San Miguel Island, with Julia Knowles and Leah Largaespada 
excavating in the background. 
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stone materials in relatively large specimens. One
obsidian flake recovered from SMI-163, along
with additional specimens housed in southern Cal-
ifornia museums, were geochemically analyzed by
Craig Skinner of the Northwest Obsidian Re-
search Studies Laboratory to determine the source
location of the raw material used to make these ar-
tifacts (Rick et al. 2001b). This geochemical prov-
enance study helps reconstruct exchange and
production patterns in the Santa Barbara Channel
region (and beyond) during the Late Holocene.

Researchers working on the Channel Islands
have devoted considerable attention to describing
and documenting the abundance of shell artifacts,
particularly beads found in coastal sites. Shell beads
and ornaments were the most abundant artifacts re-
covered during my research. Beads were described
and documented in detail following methods de-
scribed by Arnold and Graesch (2001), Bennyhoff
and Hughes (1987), Gibson (1992), Gifford (1947),
King (1990), and others. Evidence for 

 

Olivella

 

 and
red abalone bead production was also identified. All
bead production sequences follow Arnold and
Graesch (2001). Needle-drilled 

 

Olivella

 

 beads were
present at SMI-163. Because needles are rarely
found in archaeological contexts, needle-drilled
beads were determined by measuring the dorsal and
ventral dimensions of the drilled hole. If the perfo-
rations were less than or equal to 1.1 mm and simi-
lar on both the dorsal and ventral sides (i.e., bevel
less than 0.3 mm), the bead was considered to be
drilled by a needle (see Graesch 2001:279–281).

Researchers working on the California Chan-
nel Islands have given bone tools considerably less
attention than shell artifacts. Wake (2001), using
materials excavated by Arnold on Santa Cruz Is-
land, provided the most current and detailed study
of bone artifacts conducted on the Channel Islands.
Bone tools in my study were generally analyzed fol-
lowing Wake (2001) and occasionally in reference
to Gifford (1940).

FAUNAL REMAINS

Many coastal shell middens are extremely rich in
faunal remains, and even the excavation of relatively
small samples can result in large quantities of mate-
rial. Because of the density of faunal remains in the
deposits, various subsampling techniques were em-
ployed. Faunal remains were analyzed from 1/8-inch

and larger screen residuals. A number of researchers
have noted that using 1/16-inch mesh can greatly
improve recovery of the remains of small fish and
other organisms (e.g., Bowser 1993; Erlandson
1994; Pletka 2001a; Rick and Erlandson 2000; Zo-
har and Belmaker 2005). Pletka (2001a: 233), relying
on Santa Cruz Island samples, demonstrated that
very small fishes (sardines, etc.) were underrepre-
sented by 14 percent when only 1/8-inch residuals
were used. While some small fishes and other ani-
mals may be underrepresented, the use of 1/8-inch
mesh provides data suitable for Channel Islands ar-
chaeological sites where faunal remains are generally
well preserved and fragmentation of bone is low.

In the following sections, I highlight aspects of
my decision making during faunal analysis and indi-
cate the location of the comparative collections
used for each faunal class. These descriptions are
crucial for enhancing the comparability of my data
with other research on the Channel Islands and be-
yond (see Driver 1991; Gobalet 2001; Lyman
2002). As Driver (1991:35) noted:

zooarchaeologists should consider their identi-
fication systems more carefully in order to in-
crease the degree of standardization of data
presentation and reduce the possibility of in-
terpretive error resulting from misapplication
of identification methods.

Recent “blind tests” on fish remains from the Cali-
fornia coast have also highlighted the need for
greater explication of the methods and choices
made during faunal analysis (Gobalet 2001). “Iden-
tifications by association” (see Driver 1991: 44)
were not made during this study, and most identifi-
cations were conservative and relied on multiple
comparative specimens.

The analysis of faunal remains is crucial for un-
derstanding the structure of local habitats, economy,
seasonality, technology, health, and cultural evolu-
tion (Brewer 1992; Reitz and Wing 1999). Compar-
ative analysis of various faunal materials can also
demonstrate human impacts on local environments,
technological capabilities, and aspects of social orga-
nization, such as division of labor. Taxonomic identi-
fication of faunal remains were used to reconstruct
changes in prehistoric environments through time,
human exploitation of the various habitats from
which these taxa were obtained, and the technolo-
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gies used to capture specific fauna. This research is
part of a larger effort to build a 10,000-year se-
quence of such developments on San Miguel Island
(Braje et al. 2006a; Erlandson et al. 2004a, 2005a,
2005b; Rick and Erlandson 2003; Rick et al. 2006a).

 

Shellfish and Invertebrates

 

Shellfish and other invertebrate remains were iden-
tified using collections housed at the University of
Oregon and Santa Barbara Museum of Natural
History. Identification and nomenclature for shell-
fish remains follow Morris (1974), Morris et al.
(1980), and Ricketts et al. (1985). Archaeologists
have used numerous techniques for sampling ar-
chaeological shell middens (see Claassen 1998).
Following Moss (1989:134–135; see also Kennett
1998:185-186), all of the shellfish remains from 1/
4-inch and larger screens were sorted, while the
fraction from 1/8-inch mesh are based on projec-
tions of 25 percent subsamples that were com-
pletely processed. Although it is possible that this
subsampling may under- or overrepresent the im-
portance of various shell taxa, Moss (1989) indi-
cated that for Northwest Coast shell middens,
projections from small samples (10 percent) were
generally comparable with the values for the entire
sample. Kennett (1998) documented similar pat-
terns for the Channel Islands, suggesting that this
subsampling technique for shellfish is valid. To
minimize the impact that subsampling had on cer-
tain taxa, all 

 

Olivella biplicata,

 

 

 

Haliotis rufescens,

 

 and
other taxa that were used to make artifacts or that
may represent environmental shifts (e.g., small gas-
tropods) were sorted from the entire sample. As
part of a trans-Holocene study on human impacts
on shellfish populations on San Miguel Island
(Braje et al. 2006b; Erlandson et al. 2004a; Rick et
al. 2006a), the length of the complete California
mussel and red and black abalone shells from the
five sites were measured using calipers. Because of
the excellent preservation of the assemblages,
scores of shellfish from a range of shell sizes were
measured, providing a good estimate of the average
size of each shell class.

 

Vertebrate Remains

 

Vertebrate remains, including bone, teeth, and fish
scales, were completely sorted from the entire 1/8-

inch screen sample. Vertebrate remains were first di-
vided into major taxonomic categories including fish,
marine mammal, land mammal, bird, reptile/am-
phibian, and undifferentiated bone. Because of the
excellent preservation of archaeological sites on the
Channel Islands, generally less than 10 percent of the
bone NISP was classified as undifferentiated bone.
As on most Channel Islands sites, bird and land
mammal bone were relatively limited in the deposits,
although both were used for making bone tools.

M

 

ARINE

 

 F

 

ISHES

 

The majority of the bones recovered during excava-
tion were from marine fishes, primarily rocky inter-
tidal and kelp forest taxa (rockfish, California
sheephead, cabezon, surfperch, etc.). The fish re-
mains were identified to the most specific taxon
possible, including identifications to order, family,
genus, and species, following the nomenclature,
seasonality, and habitat information of Eschmeyer
et al. (1983), Love (1996), and Miller and Lea
(1972). All fish remains were analyzed using com-
parative collections from the University of Oregon,
University of California, Santa Barbara, Santa Bar-
bara Museum of Natural History, and the Califor-
nia Academy of Sciences. Following Gobalet
(1997:320, 2001), my approach to the identification
process was conservative, with most identifications
made to family or genus. Numerous elements were
analyzed, but dense bones, including the angular,
dentary, maxilla, parasphenoid, premaxilla, quad-
rate, teeth, vertebra, and vomer, were among the
most commonly identified (see Casteel 1976; Col-
ley 1990; Rick et al. 2001a; Wheeler and Jones
1989). Many of the fragmentary specimens could be
typed by element but had features indicative of two
or sometimes three different fish taxa, often from
entirely different families. Taking a conservative ap-
proach, these ambiguous elements were identified
as undifferentiated teleost or elasmobranch and ex-
cluded from further identification. Many of the
problems encountered during analysis stem from a
lack of multiple comparative specimens, or ambigu-
ities associated with the preservation of some ar-
chaeological specimens. Identifications beyond
family or genus were not performed except when a
perfect match could be made. Dr. Ken Gobalet of
CSU Bakersfield helped identify a few of the more
difficult specimens from SMI-163.
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M

 

AMMALS

 

Most of the mammal remains collected during this
project were from marine mammals, reflecting the
limited terrestrial fauna of the Channel Islands. A
small number of dog, fox, deer, and rodent bones
were also recovered. An important debate on the
Channel Islands and California coast has centered
on the importance of marine mammals in ancient
subsistence economies (Colten 2002; Colten and
Arnold 1998; Erlandson et al. 1998, 2004a; Hilde-
brandt and Jones 1992; Jones and Hildebrandt
1995; Lyman 1995; Porcasi and Fujita 2000; Por-
casi et al. 2000; Walker et al. 2002; and others).
Hildebrandt and Jones (1992; see also Jones and
Hildebrandt 1995; Porcasi et al. 2000) have pro-
posed a “tragedy of the commons,” arguing for sig-
nificant early declines in migratory/terrestrial
breeders (California and Steller sea lions, and
Guadalupe, elephant, and northern fur seals) that
drove people to pursue more costly resident/aquatic
breeders (harbor seals and sea otters). Colten and
Arnold (1998) challenged aspects of this model,
noting a general dearth of predicted mammal re-
mains in Late Holocene Santa Cruz Island mid-
dens. A variety of marine mammal bones was
recovered from each of the five sites (e.g., pinniped
and small cetacean bones), providing an opportu-
nity to examine ancient human interactions with
marine mammal populations. Mammal bones were
identified to the most specific taxon possible, using
primarily long bones and cranial elements for iden-
tification. Marine mammal bones were identified
using collections housed at the National Marine
Mammal Laboratory (NMML) in Seattle, the De-
partment of Anthropology at the University of Or-
egon, and the Santa Barbara Museum of Natural
History. Nomenclature and habitat information for
marine mammals follow Delong and Melin (2002),
Le Boeuf and Bonnell (1980), and Riedman (1990).

At least six species of seals and sea lions are
found on the Channel Islands today (see Chapter
2). When a perfect match could not be made to spe-
cies, specimens were identified as Otariidae or Pho-
cidae, undifferentiated pinniped, or simply as
marine mammals. Pinniped cranial remains, teeth,
and long bones identified to species were aged and
sexed using reference materials and with the assis-
tance of Drs. Bob Delong and Mike Etnier at the
NMML Laboratory.

A number of dolphins, porpoises, and whales
also occurs around the Channel Islands. Cetacean

remains are difficult to identify to species unless
certain cranial remains (mandibles, auditory bones,
teeth, etc.) are recovered. Most cetacean remains
were classified either as small cetacean (dolphins or
porpoises) or large cetaceans (blue whales, orcas,
etc.), unless bones sufficient for making a more spe-
cific identification were recovered. Bones from
large whales were used by the Chumash for a vari-
ety of technological purposes and are generally not
considered to represent food remains, although the
Chumash sometimes consumed beached whales.

B

 

IRDS

 

As stated previously, relatively few bird bones were
recovered from the five archaeological sites. Bird
remains from all of the sites were analyzed using
comparative collections at the University of Ore-
gon, Santa Barbara Museum of Natural History,
and the Natural History Museum of Los Angeles.
Bird descriptions, nomenclature, and habitat infor-
mation follow Alsop (2001). Bird bones were identi-
fied to the most specific taxon possible, using a suite
of bones (carpometacarpus, coracoid, cranium, fur-
cula, humerus, femur, fibula, mandible, phalanx, ra-
dius, scapula, sternum, synsacrum, tarsometatarsus,
tibiotarsus, and ulna). A sample of bird remains was
analyzed by Dr. Dan Guthrie, who helped confirm
and clarify a number of the identifications. Most of
the birds identified were marine birds and are com-
mon on the Channel Islands today.

QUANTIFYING FAUNAL REMAINS

To quantify the various faunal taxa, a variety of
zooarchaeological measures were used, including
number of identified specimens (NISP), minimum
number of individuals (MNI), and bone weights.
Each of these measures poses some problems (see
Casteel 1976, 1978; Grayson 1984; Klein and Cruz-
Uribe 1984; Rietz and Wing 1999), but together
they offer a variety of measures of the relative im-
portance of faunal classes. NISP is the count of
whole and fragmentary elements for each individual
taxon. MNI values are an estimate of the lowest
possible number of individuals present in the sam-
ple and are usually derived from the frequency of
nonrepetitive elements (see Grayson 1984; Reitz
and Wing 1999; Wheeler and Jones 1989). Due to
the excellent preservation of the faunal assemblages
and the relatively large size of the samples, a variety
of elements could be used in calculating MNI for
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vertebrates (e.g., long bones, cranial elements, etc.).
All elements were separated into right and left
sides, and fragments were separated from complete
or nearly complete bones to produce a more accu-
rate MNI. For shellfish, weight and MNI were used
to quantify the importance of various taxa. MNI for
shellfish was calculated using nonrepetitive ele-
ments for the major taxa (i.e., sided hinges for bi-
valves and spires for gastropods). Determining
MNI for some marine invertebrates (e.g., sea ur-
chins, small barnacles, tube worms) was hindered
by a number of factors (e.g., a dearth of nonrepeti-
tive elements) and consequently, MNI estimates
were not determined for these organisms.

Using MNI, NISP, and weight values together,
I attempted to provide the most thorough estimate
possible of the abundance of various faunal re-
mains at the five sites. To compare the general di-
etary significance of marine fish versus other
faunal classes, I also used the weight method to es-
timate the approximate meat yields represented by
the faunal remains recovered in each stratum (

 

Ta-
ble

 

 3.2). While the weight method suffers from a
variety of analytical problems (see Casteel 1978;
Erlandson 1994; Glassow 2000; Mason et al.
1998), these are minimized at Channel Islands sites
where stratigraphic integrity and faunal preserva-
tion are exceptional. Numerous studies from the
Santa Barbara Channel and broader Pacific Coast
region have also used such measures to provide

valuable comparative data (see Colten 1993; Er-
landson 1994; Glassow and Wilcoxon 1988; Ken-
nett 2005; Moss 1989; Noah 2005; Rick 2004a;
Sharp 2000; Vellanoweth and Erlandson 1999).
These meat weight estimates should be treated as
general approximations which, when used in con-
cert with other zooarchaeological measures (i.e.,
NISP, MNI, etc.), offer another analytical tool for
understanding the economic importance of various
fauna. I also present standardized density values
for both weight and NISP to complement dietary
reconstructions based on the weight method.

SOILS ANALYSIS

Soils were analyzed by John Robbins of the Depart-
ment of Geological Sciences at Southern Methodist
University. The results presented here are refine-
ments on original field data presented by Rick
(2004a). Soil texture was determined based on the
percentage of sand, silt, and clay, using water to sep-
arate the sand from the silt and clay and then using a
centrifuge to separate the silt and clay. These three
particle sizes were then dried and weighed sepa-
rately, and soils were classified based on the per-
centage of each particle according to the Soil Survey
Staff (2003). Soil pH was determined using an
Orion Smart CheK meter, and all soils were alkaline
(pH values from all deposits range from 8.3 to 10)
and conducive to good archaeological preservation.

Table 3.2. Multipliers Used in Dietary Reconstructions. 
Faunal Taxon Meat Multiplier Reference or Comments
Black abalone (Haliotis cracherodii)  0.944 Vellanoweth et al. 2002

Red abalone (Haliotis rufescens)  1.360 Koloseike 1969

Abalone  1.150 Black and red abalone average

California mussel (Mytilus californianus)  0.298 Erlandson 1994:59

Chiton (Nuttallina californica)  1.150 Erlandson 1994:59

Owl limpet (Lottia gigantea)  1.360 Tartaglia 1976

Platform mussel (Septifer bifurcatus)  0.364 Erlandson 1994:59

Sea urchin (Strongylocentrotus spp.)  0.583 Moss 1989

Turbans (Tegula spp.)  0.365 Erlandson 1994:59

Other shell  0.724 Average of abalone and mussel

Fish 27.700 Tartaglia 1976

Bird 15.000 Ziegler 1975

Sea mammal 24.200 Glassow and Wilcoxon 1988
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Soil colors (dry) were determined by comparison
with Munsell soil color charts.

RADIOCARBON DATING

Radiocarbon dating was used as the primary means
of determining the age of deposits and establishing
relative estimates of population and its variation
through time. A total of 68 radiocarbon (

 

14

 

C) dates
on marine shell and charcoal were obtained from
the five archaeological sites. Numerous additional
dates were also obtained on materials from adjacent
sites that help better understand the context of the
five primary research areas. 

 

14

 

C samples were col-
lected from the excavated strata of each site, from
auger units and sea-cliff profiles, and were dated us-
ing a combination of conventional 

 

14

 

C techniques
and AMS dating. AMS dates were also obtained
from Historic and Protohistoric components at
SMI-163 and -470 to produce a higher-resolution
chronology for these sites. A few individual artifacts
(fishhooks and red abalone beads) were also directly
AMS dated to more precisely trace the chronology
and evolution of these artifact types. I primarily
dated marine shells (California mussel and black ab-
alone) to avoid potential complications from dating
old wood (Schiffer 1986). Although some scholars
have suggested that marine shells are less reliable
for 

 

14

 

C dating than small twigs or charcoal (see Er-
landson 1988b), 

 

14

 

C dates obtained from marine
shells on the Channel Islands have been shown to
be highly reliable (Erlandson et al. 1996; Kennett et
al. 1997). Care was taken to ensure that marine
shell samples for AMS dating were taken along por-
tions of the shell that contained multiple growth
lines (Culleton et al. 2006).

To provide a calendar-age estimate for each of
the radiocarbon dates, all dates were calibrated with
CALIB 4.3 (Stuiver and Reimer 1993, 2000), using
a marine reservoir correction of 225 

 

±

 

 35 years (see
Kennett et al. 1997). 

 

13

 

C/

 

12

 

C corrections were ei-
ther determined by the radiocarbon labs or an aver-
age of +430 years was applied (Erlandson 1988b).
Unless otherwise noted, all dates presented in this
book are given in calibrated calendar years (cal BP).
For the Historic and later sites, I also include cali-
brated years in AD/BC to help with comparisons to
known historical events. To aid in the regional com-
parisons provided in Chapter 7, I also rely mostly
on calibrated AD/BC dates in this chapter. For

brevity, I often refer to dated assemblages by their
calibrated intercept, recognizing that these dates
should be treated as approximations of the age of
each assemblage rather than an exact date.

TAPHONOMY

Research on taphonomy, formation processes, and
site disturbances has dramatically improved the
ways archaeologists reconstruct the past (see Din-
cauze 2000; Lyman 1994; Reitz and Wing 1999;
Schiffer 1987; Stein 2001; Stiner 1994). Several
studies have explored the taphonomic or forma-
tion histories of faunal remains (Butler 1993, 1996;
Erlandson and Moss 2001; Lyman 1994; Claassen
1998; Reitz and Wing 1999), floral remains (Din-
cauze 2000:332–338; Pearsall 2000), artifacts (Villa
1982), and site deposits (Stein and Farrand 2001;
Wood and Johnson 1978), resulting in a thorough
body of literature and several syntheses (e.g., Ly-
man 1994; Schiffer 1987). With a general dearth of
burrowing rodents (gophers, badgers, etc.) and rel-
ative lack of recent human development, the
Channel Islands have long been argued to contain
one of the best-preserved records of coastal
hunter-gatherers in North America (see Arnold
1992a; Erlandson et al. 1996; Kennett 2005; Vell-
anoweth et al. 2002). The high-resolution record
of the Channel Islands contrasts with that of the
coastal mainland where sites are often badly bio-
turbated (Erlandson 1984; D. Johnson 1989) and
have been ravaged by more than 150 years of his-
torical development. These disturbances often re-
sult in mainland archaeological sites with heavily
fragmented contents and multiple components
mixed together (Erlandson and Rockwell 1987).
Because the Channel Islands lack intensive historic
development and most burrowing animals, they
contain an archaeological record largely devoid of
many of the disturbances plaguing the coastal
mainland.

Despite the relatively well-preserved archae-
ological record of California’s Channel Islands,
numerous taphonomic agents are actively altering
the region’s archaeological record, including ma-
rine erosion, bioturbation, and historical activi-
ties (

 

Table

 

 3.3). A major component of this
project was assessing the impact of various pro-
cesses on the archaeology of each site. All five
sites are threatened by a variety of agents, mainly
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marine erosion, wind deflation, and burrowing
from small animals. Because taphonomic agents
have a significant impact on the interpretation
and reconstruction of the archaeological record,
analysis of formation processes plays an impor-
tant role in my study.

SUMMARY

Relying on archaeological and ecological data, I
aim to reconstruct human subsistence strategies,
ecology, and social organization. Surface collection,

mapping, and excavation were conducted at five
Late Holocene archaeological sites on San Miguel
Island. Large faunal and artifact assemblages were
recovered, and surface collections supplement ex-
cavated artifacts and large mammal remains. For
more than a century, archaeologists have recog-
nized that the southern California coast contains an
extensive and diverse archaeological record of mar-
itime peoples. Through the integration of faunal
and artifact data, this book documents aspects of
the lifeways of the people who left this remarkable
record behind.

Table 3.3. Major Taphonomic Processes Operating on the Channel Islands. 

   Note: Adapted from Rick et al. 2006b.

Process Description Impact on Archaeology

NATURAL PROCESSES

Animal transporters Deposition or removal of materials in a site by 
animals

Introduce noncultural materials, 
remove some cultural materials

Argilliturbation Shrinking and swelling of clay soils Mixing of constituents

Eolian processes Erosion and deposition of materials by wind, 
abrasion, and production of ventifacts

Deflation/destruction of sites, depo-
sition of “new” sites

Faunalturbation Burrowing and mixing of deposits by animals Mixing, fragmentation, erosion

Floralturbation Disturbance and mixing of deposits by plants Mixing, fragmentation, erosion

Fluvial processes Erosion and deposition of archaeological 
deposits by stream, creek, or other freshwater 
runoff

Destruction of sites, introduction of 
materials from other areas

Marine processes Erosion and deposition of archaeological 
deposits by tidal surges and wave action

Destruction of sites, scouring of 
light fraction, introduce materials

Mass wasting/gravity Landslides, cliffing, etc. Erosion, redeposition, and burial of 
archaeological record

CULTURAL PROCESSES

Prehistoric human activities Construction, cleaning, trampling, cooking, 
etc.; excavation of houses, storage, burial pits, 
etc.

Mixing, fragmentation, and destruc-
tion of archaeological record

Historical impacts Building or road construction, agriculture, 
bombing, looting, etc.

Movement, fragmentation, and 
destruction of archaeological record

Introduction of exotic animals Overgrazing, stripping of vegetation and soils, 
trampling, burrowing, rooting, etc.

Fragmentation, mixing, deflation/
erosion
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4
An Early Late Holocene Settlement on 

Cuyler Harbor

 

Several archaeologists have noted the dearth of re-
search on Channel Islands sites dated to between
5,000 and 2,000 years ago, often citing the impor-
tance of this time period for understanding later
cultural developments (e.g., Kennett 2005; Kennett
and Conlee 2002; Munns and Arnold 2002). A
number of studies have emphasized Early Holocene
(e.g., Erlandson 1994) and Late period or Historic
developments (see Arnold, ed. 2001, 2004), and al-
though not as well represented as the former two,
research at sites dated to around 6,000 to 5,000
years ago has also increased (e.g., Erlandson et al.
2005c; Glassow 2002b, 2005a; Sharp 2000; Vell-
anoweth 2001; Vellanoweth et al. 2002, 2005). The
period of time between about 5,000 and 2,000 cal
BP is arguably the biggest gap in the archaeological
record of the Channel Islands. Several factors
hinder research on this time period. For example,
sites of this age generally contain fewer diagnostic
artifacts (i.e., shell beads) than later sites, making
them more difficult to identify without radiocarbon
dating. On portions of the islands, dune building
has deeply buried many of these sites. Late period
sites are often located on top of earlier sites, which
also adds to the difficulty of defining early village
and other site types. Radiocarbon dating on San
Miguel Island, however, has shown that 23 of 78

 

14

 

C dated sites (30 percent) have components that
date between about 4000 and 2000 cal BP (unpub-
lished Radiocarbon Database on file at the Depart-
ment of Anthropology, University of Oregon,
2006). Santa Rosa and Santa Cruz islands also have
a number of sites dating to this interval, but many
are buried below thick Late period deposits, and
relatively few of these sites have been excavated or
reported on (Kennett and Conlee 2002; Munns and
Arnold 2002).

Elsewhere in North America, numerous im-
portant cultural changes happened between about
4,000 and 2,000 years ago. According to Matson
and Coupland (1995:303–305), for example,
along the Northwest Coast of North America be-
tween about 3,000 and 1,500 years ago, numerous
hallmarks of the Northwest Coast cultures first
appeared. These include such important devel-
opments as the appearance of large plank-house
villages, storage of salmon, and social inequality.
Erlandson and Rick (2002a:181) suggested that on
the Santa Barbara mainland coast, several cultural
characteristics of the Chumash appear between
about 4,000 and 1,500 years ago, including large
multihouse villages, social inequality, and elaborate
material culture and personal adornment. Many of
these patterns are also apparent on the Channel Is-
lands. Sites on the northwest coast of Santa Rosa Is-
land (SRI-3, -4, -5, and -41) investigated by Phil
Orr (1968) roughly 50 years ago, for instance, sug-
gest the presence of large residential sites with cem-
eteries dated to this interval or earlier. The
excavation of these sites, however, was often too
crude to determine the scale and timing of impor-
tant cultural changes. It is clear that the Channel Is-
lands underwent significant changes between about
4,000 and 2,000 years ago, but the current dearth of
data from this time period makes it difficult to as-
certain the scope and scale of these changes.

In this chapter, I present the results of surface
collection, excavation, and 

 

14

 

C dating at SMI-87,
one of the largest sites on San Miguel Island (170

 

×

 

 270 m). This large, multicomponent site dates
exclusively to the interval between about 4500
and 2500 cal BP, making it an ideal candidate for
elucidating cultural developments of this poorly
understood time period. Located in sand dunes
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on the east side of Cuyler Harbor, much of this
site is unvegetated and has been significantly im-
pacted by wind erosion. Fieldwork was conducted
at SMI-87 during the summers of 1999 and 2000,
followed by brief site visits in summer 2001 and
2002. I focus primarily on data from two 1 

 

×

 

 0.5
m units (West Unit and East Unit) excavated in
the dense, eroding shell midden exposures on top
of the two main dunes (West and East Dunes),
supplemented by a systematic surface collection.
These data expand on an earlier taphonomic
study at SMI-87 (Rick 2002) by presenting the
complete analysis of artifacts and faunal remains
from surface collection and excavation.

My synthesis of the archaeology and historical
ecology of SMI-87 provides important details about
human cultural developments during the beginning
of the Late Holocene. These data supply the frame-
work for understanding the layout, chronology, and
human activities represented at this important site.
They also form the baseline for comparing human
cultural developments during this time period with
later cultural developments. For example, what do
the human activities conducted at SMI-87 suggest
about human social organization, exchange, and
subsistence activities? How does this reconstruction
compare with cultural patterns of the Late or His-
toric period? How do the data from SMI-87 articu-
late with those of Early or Middle Holocene sites? I
use the SMI-87 case study as a starting point for
building a long-term reconstruction of human ac-
tivities over the last 3,000 years.

SITE SETTING

SMI-87 is situated along the shoreline on the east-
ern edge of Cuyler Harbor. The site has a promi-
nent location with commanding views of Cuyler
Harbor and Prince Island. A spring that is intermit-
tently covered with beach sand is located directly in
front of the site and probably provided freshwater
to the site occupants. SMI-87 is also located at the
beginning of the “wind tunnel” (D. Johnson 1972;
Rick 2002), a large deflated area caused primarily
by historical overgrazing. The wind tunnel starts
along the beach on Cuyler Harbor located adjacent
to SMI-87 and contains a series of linear dunes that
extend across the island all the way to Cardwell
Point. Wind, primarily out of the northwest, has
had a heavy impact on the site deposits and has sig-

nificantly altered the landscape since the time SMI-
87 was occupied. This factor makes it more difficult
to reconstruct the layout of this site compared with
later villages that contain clear surface house de-
pressions.

SMI-87 is situated in a series of linear dunes lo-
cated perpendicular to the shoreline and smaller in-
termediate dunes around the site perimeter (

 

Figure

 

4.1). Radiocarbon dates from the basal archaeologi-
cal deposits underlying the dunes suggest that this
dune formation roughly coincides with the stabili-
zation of sea level in the region approximately 6,000
to 5,000 years ago (Erlandson et al. 2005b; Inman
1983). The archaeological deposits at the site con-
sist of several discontinuous shell midden strata
built in paleosols that are between about 10 and 50
cm thick, separated by several meters of sterile dune
sand and capped by dense shell midden deposits.
The dunes at the site are roughly 20 m high, but
they have been heavily eroded, and buried deposits
are easily accessed through erosional exposures.

Vegetation on the site surface is minimal, con-
sisting primarily of a sparse cover of introduced ice
plant and other low-lying dune vegetation located
primarily on the eastern site margin. Consequently,
much of the surface archaeological material is
heavily deflated, with obvious lag deposits of sand-
blasted mammal bones, stone tools, and highly
fragmented shellfish. Prior to excavation, several
areas of the site appeared to have intact archaeolog-
ical deposits, including remnants of several Middle
Holocene paleosols containing red abalone (

 

Haliotis
rufescens

 

) shells and extensive Late Holocene shell
midden deposits up to 50 cm deep that cap the
dunes. Numerous eroding exposures indicate a reli-
ance on abalone and California mussel, while abun-
dant marine mammal bones scattered across the
surface also illustrate the use of seals, sea lions, and
small cetaceans. In one of these erosional exposures,
an asphaltum basketry impression dated to about
4100 cal BP was carefully excavated and represents
one of the earliest such objects in coastal California.
A portion of a human cranium was observed on the
site in 2000, indicating that human burials or possi-
bly a cemetery are present. Since so much of this
site is exposed by the wind, the dearth of human
bone suggests that the number of burials or the size
of this cemetery may be relatively small.

Large pavements of fractured rock are located
on top of the two main dune ridges and appear to be
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the remains of hearths, living floors, or other fea-
tures, but further excavation is necessary to deter-
mine their function (

 

Figure

 

 4.2). Some of these
features contained charcoal, suggesting that they
may have been large hearths. A radiocarbon date
obtained from a charred twig from one of these
platforms on the eastern dune produced a calibrated
intercept of 2610 cal BP (OS-27236), suggesting
that this platform corresponds with the Late Ho-
locene site occupation. These rock features appear
to have stabilized portions of the site, but because of
the gradual winnowing of sediments and downslope
movement, much of the site is quickly eroding.

There are a number of additional sites in the vi-
cinity of SMI-87, most of which have never been ex-
cavated or radiocarbon dated. SMI-152 is located
about 1 km east of SMI-87 on a large dune complex
overlooking Cuyler Harbor. An abalone shell fish-
hook, similar to a specimen recovered from SMI-87,
was recently AMS dated to 2650 cal BP (3060 ± 80
RYBP; OS-37145). A red abalone shell from near the
base of a 40-cm-thick deposit at SMI-152 also pro-
duced a date of 2300 cal BP (2830 ± 80 RYBP; Beta-
181390), suggesting that portions of this site are con-
temporaneous with SMI-87. SMI-150, a nearby dune
site, yielded a Late period date of 640 cal BP (1300 ±

60 RYBP; Beta-180926). SMI-153, another nearby
dune site, was dated to 4350 cal BP (4460 ± 70 RYBP;
Beta-181391), a date contemporary with portions of
the lower SMI-87 deposits. The complex of sites that
make up SMI-161, located about 0.5 km from SMI-
87, produced dates of 1350 cal BP (2050 ± 50 RYBP;
OS-37139), 4390 cal BP (4490 

 

±

 

 35 RYBP; OS-
51579), and 5860 cal BP (5680 

 

±

 

 45 RYBP; OS-
51581), suggesting earlier, later, and contemporane-
ous occupations with SMI-87. Collectively, these

Figure 4.1. Site setting of SMI-87 showing location of West and East units.

Figure 4.2. Rock platform on West Dune (note 
rocks eroding downslope in background).
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sites suggest a relatively intensive human occupation
of the Cuyler Harbor area between about 4,500 and
2,000 years ago.

 

Field Research and Stratigraphy

 

Two excavation units were placed in areas of the site
that appeared to be relatively intact. The units were
excavated in natural levels ranging between 4 and 10
cm thick; volume (liters) was determined using mea-
sured buckets. Each unit was excavated as two con-
tiguous 0.5 

 

×

 

 0.5 m subunits. The first two units
were screened over 1/16-inch mesh (West Unit 1
and East Unit 1), and all screen residuals were re-
tained. The other 0.5 

 

×

 

 0.5 m units were screened
over 1/8-inch mesh, and only vertebrate remains,
whole shell valves, and artifacts were collected
(West Unit 2 and East Unit 2). A total volume of
0.240 m

 

3

 

 was excavated in the West Unit (West
Unit 1 = 0.141 m

 

3

 

 and West Unit 2 = 0.099 m

 

3

 

), and
0.193 m

 

3

 

 was in the East Unit (East Unit 1 = 0.096
m

 

3 

 

and East Unit 2 = 0.097 m

 

3

 

).
For both units, I distinguish between the upper

deposits (Strata 1A, 1B, and 1C) from roughly 0 to
20 cm deep and the lower deposits (Strata 1D and
1E/F) from about 20 to 45 cm deep. The deposits
in Strata 1A, 1B, and 1C of the West Unit are a
dark gray (7.5YR4/1) sandy loam (Figure 4.3). The
lower deposits are a grayish brown (10YR5/2)
sandy clay loam. The island’s dunes are composed
primarily of calcareous sands, which are generally
alkaline and conducive to good preservation of
most archaeological constituents (D. Johnson 1972;
Chapter 3). The presence of caliche (CaCO

 

3

 

) dis-
tributed fairly evenly throughout the deposits also
indicates a depositional environment favorable to
the preservation of archaeological constituents.

The deposits in the West Unit were not capped by
vegetation but, beyond slight surface deflation, ap-
peared to be largely intact. The upper 20 cm of the de-
posit contained air pockets within a soil cemented
together with shellfish and other constituents. Be-
tween roughly 15 and 20 cm in depth, the sediments
became less cemented, and no air pockets were
present. It is in these lower, buried portions of the site
that preservation was good and fragmentation was low.

The deposits in the East Unit were roughly
similar to those in the West Unit (Figure 4.4). Here
the upper deposits range from a grayish brown
(10YR5/2) sand to dark gray (10YR4/1) loamy sand.
The lower deposits range from a light brownish

gray (10YR6/2) to grayish brown (10YR5/2) sand.
In contrast to the West Unit, the East Unit was
capped by roughly 10 cm of recently deposited dune
sand and a light cover of ice plant. This unit was
also excavated on the edge of one of the site’s rock
platforms, and consequently the upper 10 cm of the

Figure 4.3. Stratigraphic profile from West Unit, south 
wall at SMI-87.

Figure 4.4. Stratigraphic profile from East Unit, south 
wall at SMI-87.
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deposit contained a dense concentration of rock.
Along with the vegetation and sand cover, these
rocks provided additional protection to the deposits.
Small air pockets were also present in portions of
the upper deposits in the East Unit but were consid-
erably less pervasive than in the West Unit.

After excavation, all of the materials were re-
turned to the archaeology laboratory at the Univer-
sity of Oregon where detailed taxonomic
identification of the faunal remains was conducted.
Faunal remains from the 1/8-inch midden samples
of the West and East units were sorted and identi-
fied using procedures described in Chapter 3. Be-
cause the surface of SMI-87 is largely unvegetated,
surface collections across the site yielded a diverse
artifact assemblage and marine mammal bones that
complement the comparatively small samples re-
covered in the units. While data from surface sur-
veys lack the volumetric, spatial, and temporal
control inherent in excavated samples, the surface

materials from a site like SMI-87 provide data on
the broader range of site constituents. Most of the
artifact and vertebrate faunal data presented in this
chapter were identified in areas of the site that sug-
gested they had eroded from the uppermost site de-
posits. While it is possible that a few of these
materials may have come from the smaller and dis-
continuous 4,500- to 4,000-year-old deposits, an
age of roughly 3,100 to 2,500 years ago is the best
estimate for these materials.

 

Chronology

 

Thirteen radiocarbon dates from the deepest site
strata, the intermediate strata, and the uppermost
deposits suggest that SMI-87 was probably aban-
doned shortly after 2500 cal BP (550 BC), with most
of the site occupation occurring between roughly
4000 and 2500 cal BP (2050 to 550 BC; Table 4.1).
The earliest documented occupation of the site oc-
curred at about 4500 cal BP (2550 BC) and roughly

Table 4.1. Radiocarbon Dates from SMI-87.

Note: All dates were calibrated using Calib 4.3 (Stuiver and Reimer 1993, 2000), and applying a ∆R of 225 ± 35 years for all shell 
samples (see Kennett et al. 1997). 13C/12C ratios were determined by the radiocarbon labs or an average of +430 years was applied 
(Erlandson 1988b). 
* Denotes samples with multiple intercepts, average is provided.

Sample # Provenience Material
Uncorrected

14C Age

13C/12C 
Adjusted Age

Calendar Age Range
(cal BP), 1 sigma

Calendar Age Range 
(BC/AD), 1 sigma

Beta-
146120

East Unit top Black abalone 2530 ± 60 2960 ± 60 2540 (2420) 2340 590 (470) 390 BC

OS-26071 East Dune surface Abalone hook — 2980 ± 35 2540 (2450) 2350 590 (500) 400 BC
OS-27236 East Dune rock 

feature
Charred twig 2510 ± 55 — 2740 (2610) 2470 790 (660) 520 BC *

Beta-
134832

East Dune top California 
mussel

2660 ± 70 3090 ± 70 2730 (2690) 2490 780 (740) 540 BC

Beta-
145425

East Unit bottom Black abalone 2830 ± 60 3260 ± 60 2860 (2780) 2740 910 (830) 790 BC

Beta-
134831

West Dune tar 
feature

California 
mussel

2990 ± 80 3420 ± 80 3130 (2980) 2860 1180 (1030) 910 BC

Beta-
146121

West Unit top California 
mussel

3000 ± 90 3430 ± 90 3150 (2990) 2860 1200 (1040) 910 BC

Beta-
145426

Uppermost West 
Dune

California 
mussel

3030 ± 60 3460 ± 60 3160 (3050) 2940 1210 (1100) 990 BC

Beta-
145427

West Unit bottom Black abalone 3070 ± 50 3500 ± 50 3200 (3110) 3000 1250 (1160) 1050 BC

Beta-
134835

West red ab. midden Red abalone 3760 ± 90 4190 ± 90 4090 (3960) 3830 2140 (2010) 1880 BC

Beta-
134833 

Central swale, 
basketry

California 
mussel

3920 ± 60 4350 ± 60 4280 (4160) 4080 2330 (2210) 2130 BC

Beta-
134834 

West Dune basal 
swale

Red abalone 4140 ± 60 4570 ± 60 4550 (4460) 4400 2600 (2510) 2450 BC *

OS-37144 Basal Dune Black abalone — 4650 ± 110 4790 (4560) 4420 2840 (2620) 2470 BC
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corresponds with the beginning of major dune
building at the site (Erlandson et al. 2005b). 

 

Olivella

 

barrel beads and large projectile points, described
below, were recovered from the site and corroborate
the radiocarbon chronology (King 1990). No evi-
dence for later occupations has been identified
among a large assemblage of artifacts collected or
observed on the site surface. Radiocarbon dates from
the top and bottom of the two excavation units sug-
gest they date to a relatively narrow window of time.
The West Unit dates between 3110 and 2990 cal BP
(1160 to 1040 BC), while the East Unit dates be-
tween 2780 and 2420 cal BP (830 to 470 BC). These
samples provide an opportunity to document human
cultural developments during a relatively discrete
occupation, which does not appear to be mixed with
materials from other time periods.

FORMATION PROCESSES AND 
TAPHONOMY

The effects of wind and other formation processes
on the SMI-87 deposits are complex and posed
some problems that appear to have been minimal at
the other excavated sites. Some of the most obvious
effects of wind are present on the shellfish assem-
blage, which is dominated by California mussel
(

 

Mytilus californianus

 

) and limited amounts of plat-
form mussel (

 

Septifer bifurcatus

 

) and black and red
abalone (

 

Haliotis cracherodii

 

 and 

 

H. rufescens

 

). Be-
cause other shellfish taxa are only present in small
amounts, I focus on the impact of wind on the most
abundant shellfish species (California mussel). The
weight and percentage of California mussel shells
demonstrate significant differences between the up-
per and lower deposits. Almost 90 percent of the to-
tal shellfish assemblage by weight is located in the
upper deposits (1A, 1B, and 1C), compared with just
over 10 percent located in the lower deposits (1D
and 1E). Because the excavated volume of the upper
and lower samples of West Unit 1 (.075 m

 

3

 

 in the
upper and.066 m

 

3

 

 in the lower) and in East Unit 1
(.043 m

 

3

 

 in the upper and.053 m

 

3

 

 in the lower) are
relatively comparable, we may assume that these are
not purely a result of different sample sizes.

Several lines of evidence suggest that the higher
density of shellfish in the upper strata is probably
the result of deflation, suggesting that these depos-
its were at one time considerably thicker. Numer-
ous air pockets in the upper strata probably skewed

the volume from these levels and consequently in-
flated the density of shellfish for the upper strata.
Shellfish in the upper deposits are also considerably
more fragmented than in the lower deposits, proba-
bly from trampling by humans and other animals,
battering by eolian particles, and other processes.
Many of the California mussel shells in the upper
deposits are also clearly ventifacts (although prima-
rily of cultural origin) that have been sand blasted
by windblown particles (see Rick 2002). These
shells contain faceted and polished surfaces prima-
rily on the side of the shell that was exposed to the
wind, suggesting they are the result of wind abra-
sion rather than fluvial or other processes (Claassen
1998:58–59; Lyman 1994:382). These shell venti-
facts are visible across the site surface, and in the
units to a depth of about 20 cm. Preliminary obser-
vations of the East Unit suggest the presence of
only trace amounts of abraded shell, probably due
to greater vegetation and rock cover over this unit.

In the field and lab, it was noted that most of
the stone tools and shell beads from the site surface
contained a patina or sheen caused by sand blasting.
Many of the bone tools and unmodified bones from
the site surface are also etched by windblown parti-
cles. In contrast to a pattern noted by Brain
(1967:99), some of the large pieces of bone also ap-
pear to be slightly polished by windblown particles
(see also Littleton 1999:73). Most of the bones from
the excavation units are fragmentary fish bones.
The majority of the mammal bones from the units
are also small fragments of cancellous or cortical
bone and teeth that are probably from marine
mammals. A small portion of the bones (about 10
percent) are from birds.

In West Unit 2, roughly 65 percent of the fish
bones by count and weight came from the lower de-
posits. In the upper half of the deposits, however,
Strata 1A and 1B combine to account for only about
15 to 20 percent of the total fish bone by count and
weight. Stratum 1C also contains a relatively small
proportion of fish bone, constituting another 15 to
20 percent of the total count and weight. The large
mammal bones, although present in much lower
densities, are more evenly distributed throughout
West Unit 2. Despite the relatively low count for
mammal bones, these remains are fairly heavy, pro-
viding more than 45 percent of the total weight of
bones from West Unit 2, but just 10 percent of the
total count. In contrast, fish bones account for 90
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percent of the total bone count, but less than 55
percent of the weight. Although the mammal bones
are also fairly evenly distributed through West Unit
2, some of the highest values occur in the upper de-
posits. Because the excavated volume for these strata
are comparable, these differences are not just a re-
sult of sampling bias.

Similar results for the vertebrate remains were
present in East Unit 2 where there is a much higher
frequency of fish bone in the lower deposits
(roughly 80 percent by count and weight) than in
the upper deposits (approximately 20 percent by
count and weight). The mammal bone is again rela-
tively evenly distributed throughout the unit, with
some of the highest values in the upper strata. The
data from these two units illustrate the differential
effects of wind on various faunal classes (shellfish,
fish bone, mammal bone, etc.), demonstrating that
shellfish and heavy bones tend to become concen-
trated, while smaller and lighter bones become
more dispersed.

Other light materials such as charcoal are also
differentially preserved at SMI-87 and corroborate
the findings for the faunal remains. The vast major-
ity (99 percent) of charcoal in West Unit 1 is found
in the lower deposits. Although projectile points,
bifaces, and retouched flakes were found on the site
surface, relatively few stone tools or lithic debitage
were recovered during excavation. The small
amount of debitage (primarily flakes, cores, and
chunks of chert or metavolcanic debris) found in
West Unit 1 is concentrated in the upper deposits
(roughly 90 percent by weight). Again this higher
value is similar to the findings for the shellfish and
heavy mammal bones, lending further support to
the fact that the upper levels are a partially deflated
lag deposit. These factors are taken into account
when interpreting the data from SMI-87. Because
of these disturbances, the best estimates of the rela-
tive abundance of various taxa generally come from
the lower, buried strata.

ARTIFACTS

A variety of shell, chipped-stone, ground-stone,
and bone artifacts were recovered from SMI-87.
Similar to other sites dated to this time period,
however, artifact densities are considerably lower at
SMI-87 than at Late or Historic period sites (Ken-
nett and Conlee 2002). The artifact diversity and
densities for SMI-87, for instance, are considerably

lower than those from the units excavated at SMI-
163 (see Chapter 6). Nonetheless, a variety of arti-
facts was recovered, representing hunting and fish-
ing gear, other utilitarian objects, and ornamental
items. Many of the artifacts show evidence of pol-
ishing or battering by windblown particles, sug-
gesting that some artifacts (e.g., small bone tools)
have been damaged or destroyed by this process.

Sixteen shell, bone, and stone artifacts were col-
lected in the excavation units, but most of the assem-
blage was identified during surface collection. The
surface artifacts were assigned provenience based on
the general locations where they were recovered: (1)
West Dune; (2) East Dune; and (3) North Dune.
Based on their stratigraphic position, most of the ar-
tifacts probably came from the densest site deposits
capping the dunes, suggesting an age of 3200 to
2300 cal BP. Artifacts from the East Unit date be-
tween about 2780 to 2420 cal BP and those from the
West Unit between 3110 to 2990 cal BP.

The SMI-87 artifact assemblage is described in
detail below under four headings: shell artifacts,
chipped-stone artifacts, bone artifacts, and other ar-
tifacts. As stated previously, the artifact assemblage
validates the radiocarbon chronology for the site, as
no hallmarks (Olivella cup and wall beads, arrow
points, etc.) of a later occupation were found. These
factors make the surface artifacts a relatively reliable
indicator of the types of activities that took place at
SMI-87.

Shell Artifacts
Only 20 shell artifacts were recovered from the sur-
face and excavation units at SMI-87 (Table 4.2).
While the total number is small, 10 of these came
from the test units, the largest of any of the artifact
classes. Most of the shell artifacts fall into King’s
(1990) Middle period. The most common shell ar-
tifacts were Olivella barrel (n = 6) and spire-lopped
(n = 8) beads (Figure 4.5). Most of these were from
the surface, but two barrel beads were from the
West Unit, and two barrel and five spire-lopped
beads were from the East Unit. Four clam disk
beads were from the surface and a Trivia californi-
ana bead was found in West Unit 1.

A J-shaped fishhook made from abalone nacre
was recovered from the surface of the East Dune.
This shell fishhook, the only one obtained from the
site, was directly AMS dated to roughly 2450 cal
BP, making it, along with a specimen from nearby
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SMI-152, one of the oldest directly dated shell fish-
hooks on the California coast (Rick et al. 2002; Fig-
ure 4.6).

Olivella shells and shell fragments were also re-
covered from the units. Considerably less is known
about bead making during the early Middle period
than at later sites where clear bead blanks, beads in
production, and detritus were recovered (see Ar-
nold and Graesch 2001), but these broken Olivella
fragments probably represent bead making. Olivella

densities were 75 g/m3 for West Unit 1 and 94 g/
m3 for East Unit 1. These densities are much lower
than in later sites where values approach 10,000 to
20,000 g/m3, but are similar to other densities re-
ported for sites of this age (Arnold and Graesch,
2001; Arnold and Munns 1994; Kennett and Con-
lee 2002; Rick 2004a).

Chipped-Stone Artifacts
The most common artifacts recovered from SMI-
87 were chipped-stone tools. Thirty-one chipped-
stone tools were collected from the surface of the
site, where thousands of flakes, debitage, and expe-
dient tools were also noted (Table 4.3). Only one
formal chipped-stone artifact was recovered from
the East Unit, but debitage was recovered through-
out the two units. Of these artifacts, 21 were found

Table 4.2. Shell Artifacts from SMI-87.

Artifact Type
West 
Dune

East 
Dune

North 
Dune

West 
Unit 1

West 
Unit 2

East 
Unit 2 Total

Clam disk bead 3 — — — — — 3

Clam disk bead fragment — 1 — — — — 1

Haliotis J-shaped fishhook — 1 — — — — 1

Olivella barrel bead — 1 1 1 1 2 6

Olivella spire-lopped bead 1 2 — — — 5 8

Trivia californiana bead — — — 1 — — 1

Total 4 5 1 2 1 7 20

Figure 4.5. Shell beads from SMI-87. Clam disk beads 
(top), Olivella spire-lopped beads (middle), and Olivella 
barrel beads (bottom).

Figure 4.6. Single-piece abalone shell fishhooks from 
SMI-87 (left), and SMI-152 (right); both specimens have 
been directly AMS dated to ca. 2500 cal BP.
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on the West Dune, six on the East Dune, three on
the Northern Dune, and one from the East Unit.

Twenty-one of these artifacts are made of
banded Monterey chert (68 percent), some of
which may come from the mainland; four are from
Cico chert (13 percent) probably obtained on east-
ern San Miguel Island (Erlandson et al. 1997); four
more are made of unidentified cherts (13 percent);
and two gouges or picks (see Conlee 2000:382)
were made from a siliceous shale (7 percent) proba-
bly obtained on the island. Two chipped-stone trifa-
cial macrodrills were also recovered. Another
artifact is finely flaked and may be a drill, but could
also be a point, and another artifact may be a drill
preform (Rick 2004a). Four retouched and/or uti-
lized Monterey chert flakes with at least one modi-
fied edge were recovered from the West Dune.

Nine projectile points and two probable point
base fragments (bifaces) were recovered from the
site (Figure 4.7). Projectile points are relatively rare
in Channel Islands sites when compared with the
adjacent mainland coast, and their abundance at
SMI-87 suggests a relatively specialized hunting
strategy or other activity. Eight of these are made of
Monterey chert, while the other three are of an un-

differentiated chert. These relatively large projec-
tile points fit into Justice’s (2002:242–263) Coastal
Contracting Stem Cluster. Two of the specimens

Table 4.3. Chipped-Stone Artifacts from SMI-87.

Note: For measurements, additional descriptions, and a list of ambiguities associated with some identifications see Rick (2004a: 
106). 
a“Monterey chert” specimens are banded Monterey chert, some of which were probably obtained from the mainland coast.

Artifact Description Materiala West 
Dune

Northern 
Dune

East 
Dune

East Unit 1, 
Stratum 1a Total

Biface or biface fragment Monterey chert 5 — 1 — 7

Crude biface Cico chert 1 — 2 — 3

Crude biface Monterey chert 2 — — — 1

Biface fragment Chert endive. 1 — — — 1

Drill Monterey chert 1 — 1 — 2

Drill Cico chert 1 — — — 1

Drill preform? Monterey chert — — 1 — 1

Gouge/pick Siliceous shale 1 — — 1 2

Projectile point (leaf shaped) Monterey chert 3 2 — — 5

Projectile point (leaf shaped) Chert endive. — — 1 — 1

Projectile point (contracting stem) Chert endive. 1 1 — — 2

Projectile point (small stem?) Monterey chert 1 — — — 1

Retouched or utilized flake Monterey chert 4 — — — 4

Total — 21 3 6 1 31

Figure 4.7. Projectile points from SMI-87.
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are contracting stem points, and most of the others
appear to be leaf shaped. A few of the points have
small breaks near the base or tip, making it difficult
to determine if they are leaf shaped or if they had
small stems. Three of the points are relatively short
and broad, similar to harpoon points described for
the area by Hudson and Blackburn (1982). A num-
ber of mammal bone barbs (see below) suggest that
these points may have been hafted with the barbs to
form a simple harpoon or thrusting spear.

As Glassow (2002c) noted, it is often difficult to
determine if projectile points and bone barbs repre-
sent harpoon, compound fishhook, or other tech-
nologies, including complete museum specimens
collected by antiquarians. Harpoons are generally
thought to appear in the Santa Barbara Channel re-
gion about 1,500 years ago, but other forms may
have been used around 2,500 years ago or earlier
(see Glassow 1996:20, 134). If the SMI-87 speci-
mens are from harpoons, they are among the oldest
well-documented specimens in the region. Else-
where on the Channel Islands, clear technology for
hunting marine mammals is quite rare, with re-
searchers speculating that these animals were har-
pooned, clubbed, and scavenged and were taken by
boat and on land.

Ten bifaces or biface fragments were also recov-
ered from the site, most of which are Monterey
chert. Two additional biface fragments appear to be
projectile point base fragments, but because of their
small size have been called bifaces. These biface

fragments were either too small to speculate on
function or may be fragments of knives or cutting
tools. Some of the bifaces appear to be unfinished,
suggesting that some chipped-stone tools were be-
ing made on site. One flaked siliceous shale cobble
recovered from the East Unit and another from the
West Dune appear to be large picks or gouges prob-
ably used in the manufacture of stone bowls or other
ground-stone tools. Several other picks and broken
stone bowls were observed on the site surface.

Bone Artifacts
Bone artifacts are the second most common arti-
fact type found in the SMI-87 assemblage, with 24
specimens made from mammal and bird bones
(Table 4.4). As stated in Chapter 3, my analysis
generally follows methods described by Wake
(2001), but some categories deserve further expla-
nation. Seven artifacts made from mammal bone
are classified as worked bone fragments. These are
small specimens that are ground or polished, but
were too small to determine an artifact type. Two
of the artifacts are awls, including one made from a
probable island fox ulna. Three marine mammal
bone pry bars and one pry bar fragment were re-
covered from the West Dune. Two artifacts classi-
fied as pointed bone objects are broken tip
fragments that may be portions of awls or barbs.
One artifact classified as a knife or applicator is a
roughly 10-cm-long blunt/burned piece of marine
mammal bone. Two artifacts are gorges or small

Table 4.4. Bone Artifacts from SMI-87.

Note: For measurements and additional artifact descriptions see Rick (2004a: 106).

Artifact
Material West

Unit 1
West Dune 

Surface
East

Unit 1
East 

Unit 2
East Dune 

Surface Total
Awl Island fox? — — — — 1 1

Awl fragment Mammal — 1 — — — 1

Gorge/small barb Bird 1 1 — — — 2

Knife/applicator Mammal — 1 — — — 1

Medium barb Mammal 1 4 1 — — 6

Pointed object Bird — 1 — — — 1

Pointed object Mammal — — — — 1 1

Pry bar Mammal — 4 — — — 4

Worked bone Mammal 2 2 — 1 2 7

Total — 4 14 1 1 4 24
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barbs made of bird bone, with one containing as-
phaltum smeared on the center of the gorge. Two
of the specimens classified as worked bone may be
gorge fragments, but are too small to be certain.
All of these specimens are similar to fishing gorges
used in the Santa Barbara Channel region
throughout the Holocene (Rick et al. 2001a).

Finally, four artifacts recovered from the sur-
face, one from Stratum 1C of the West Unit and
one from Stratum 1E of the East Unit, were classi-
fied as medium bone barbs (Figure 4.8). These have
a slight curve and are made of mammal bone. As
discussed earlier, these specimens may be the re-
mains of harpoon barbs. Their shape and size
closely resemble several Channel Islands harpoon
barbs described by Bennyhoff (1950:337; see g, h,
and i). Because it is difficult to distinguish between
barbs used for harpoons and those used in com-
pound fishhooks—even in hafted specimens (see
Glassow 2002c)—some of these may be from com-
pound fishhooks. Wake (2001:185) also noted con-
siderable similarity in artifacts described as
compound fishhooks and harpoon barbs by some
researchers, making it difficult to determine the
precise function of these artifacts. Unfortunately,
most of the SMI-87 specimens are from the surface
and have been wind abraded, so no signs of asphal-
tum or other hafting elements, except for asphal-
tum on a gorge identified in the West Unit, were
identified. The association of these barbs with

abundant projectile points and marine mammal
bones suggests that the bone barbs and points were
probably used to hunt marine mammals and possi-
bly fishes. If so, they represent some of the earliest
well-defined hunting technology from the Channel
Islands.

Other Artifacts
Several ground-stone artifacts were also collected
or observed on the site surface. These include two
donut stones or digging stick weights and a notched
cobble that may have served as a net weight. Several
bowl fragments and a few pestles made of sandstone
and metavolcanic materials were also noted on the
site surface. The only other artifacts recovered from
SMI-87 were artifacts made of asphaltum. Twenty-
four fragments (51 g) of asphaltum with basketry
impressions were found in situ in Stratum 1D of the
East Unit, suggesting that people used asphaltum to
waterproof perishable vessels. A number of small,
undifferentiated clumps of asphaltum were also
identified in the East Unit, and a series of small
“tarring pebble features,” recently eroded accumu-
lations of tarring pebbles, were noted on the site
surface. Collectively, the artifacts from SMI-87 rep-
resent a wide variety of activities, including hunt-
ing, fishing, plant processing, shellfish collecting,
and the possible transport of finished tools or raw
materials from the mainland.

SUBSISTENCE STRATEGIES

The most common materials recovered from SMI-
87 were faunal remains, including shellfish, fish,
mammal, and bird remains. All of the faunal re-
mains described below are from 1/8-inch residuals
of the excavated units or from surface collections.
Because of the relatively short period of time repre-
sented by the deposits, the significance of each fau-
nal category is presented as a total for all strata from
each unit. The breakdown of each individual stra-
tum is presented in Rick (2004a).

Shellfish and Invertebrates

WEST UNIT

Over 19 kg of shell, from a minimum of 5,275 in-
dividuals, were analyzed from 1/8-inch residuals
in West Unit 1 (Table 4.5). At least 29 different
taxa were identified in the assemblage, includingFigure 4.8. (Left) Two bone gorges; (right) four barbs; all 

from SMI-87.
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Table 4.5. Shellfish and Invertebrate Remains from West Unit at SMI-87.

Note: Based on 1/8-inch recovery and all weights in grams. Volume = 0.141 m3.

Taxon Wt. % Wt. MNI % MNI
Barnacle undif. 813.4 4.2 — —

Calliostoma spp. (top snail) 3.1 < 0.1 19 0.4

Chiton undif. 260.3 1.3 — —

Clam undif. 2.7 < 0.1 11 0.2

Collisella pelta (shield limpet) 24.8 0.1 18 0.3

Conus californicus (California cone) 0.5 < 0.1 1 <0.1

Corallina spp. (coralline algae) 0.9 < 0.1 — —

Crab undif. 114.5 0.6 — —

Crepidula spp. (slipper shells) 21.3 0.1 185 3.5

Cryptochiton stelleri (gumboot chiton) 94.2 0.5 — —

Fissurella volcano (volcano limpet) 4.4 < 0.1 13 0.2

Gastropod undif. 9.2 < 0.1 60 1.1

Glans subquadrata (eccentric ribbed clam) 0.4 < 0.1 8 0.2

Haliotis cracherodii (black abalone) 424.5 2.2 40 0.8

Haliotis rufescens (red abalone) 195.0 1.0 26 0.5

Haliotis spp. (abalone undif.) 51.9 0.3 — —

Hormomya adamsiana (Stearns’ mussel) 8.6 < 0.1 16 0.3

Land snail 152.1 0.8 196 3.7

Limpet undif. 37.5 0.2 457 8.7

Lottia gigantea (owl limpet) 2.3 < 0.1 3 0.1

Megathura crenulata (giant keyhole limpet) 4.1 < 0.1 2 <0.1

Mytilus californianus (California mussel) 13,480.1 69.7 2561 48.5

Nacre undif. 296.1 1.5 — —

Olivella biplicata (purple olive) 10.6 0.1 — —

Pelecypod 1.3 < 0.1 2 <0.1

Pollicipes polymerus (gooseneck barnacle) 281.7 1.5 — —

Protothaca staminea (Pacific littleneck) 1.4 < 0.1 10 0.2

Septifer bifurcatus (platform mussel) 1165.4 6.0 1352 25.6

Serpulorbis squamigerus (scaled worm snail) 2.3 < 0.1 — —

Strongylocentrotus spp. (sea urchins) 580.2 3.0 — —

Tegula brunnea (brown turban) 157.4 0.8 33 0.6

Tegula funebralis (black turban) 784.8 4.1 175 3.3

Tegula spp. (turban undif.) 263.6 1.4 87 1.6

Undif. shell 75.9 0.4 — —

Total 19,326.5 — 5275 —
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California mussels, platform mussels, black and
red abalones, turban shells, sea urchins, limpets,
and chitons. As is true of most Channel Islands
shellfish assemblages, the West Unit is dominated
by California mussels, which constitutes roughly
70 percent of the total weight and about 49 per-
cent of the total MNI. The second most abundant
taxon is platform mussel, making up about 6 per-
cent of the weight and 26 percent of the MNI.
Black turban make up about 4 percent of the
weight and 3 percent of the MNI, with sea urchins
also constituting about 3 percent of the total
weight of shell, and black and red abalone com-
bining for only about 3 percent of the weight of
shell. All other taxa generally make up only trace
amounts of the shellfish sample and appear to
have been of minor significance. Many of the
shells in the West Unit were probably introduced
into the assemblage as incidental byproducts of
collecting other shellfish or kelp. These include
gooseneck and small, undifferentiated barnacles,
which combine for over 5 percent of the total shell
weight, and smaller limpets, gastropods, and tube
worms. Land snail remains were probably intro-
duced to the site naturally.

Variation in the importance of different shell-
fish taxa between the five strata is minimal, result-
ing largely from the short amount of time that
elapsed between the accumulation of the lower de-
posits and the accumulation of the upper strata. As
stated previously, there are considerable differ-
ences in the density and preservation of food re-
mains between the upper and lower strata that are
probably the result of wind disturbances to the up-
per deposits. California mussels are the dominant
taxa in all of the strata, followed by platform mus-
sels with generally only minor changes in the dis-
tribution of each shell category (Rick 2004a). The
only difference between the strata is the amount of
shellfish remains present. The upper strata contain
about 15,850.8 g of shell, whereas the lower strata
contain only about 3475.6 g. This higher density
in the upper strata is probably the result of wind-
related disturbances, where the upper deposits
have been partially deflated and contain a higher
density of shells, rocks, flakes, and other heavy
constituents, with a dearth of lighter constituents
such as fish bone (Rick 2002). The lower strata are
also considerably better preserved, including
whole shell fragments.

EAST UNIT

Almost 17.5 kg of shell, from a minimum of 6,447
individuals and representing at least 30 different
shellfish taxa, were recovered and analyzed from
East Unit 1 (Table 4.6). The major shellfish taxa are
very similar to those in West Unit 1, with Califor-
nia mussels constituting roughly 65 percent of the
total shell weight and about 36 percent of the MNI.
Platform mussels are the second most abundant
taxon, accounting for about 8 percent of the weight,
but nearly 47 percent of the MNI. Black turbans
again make up about 3 percent of the total weight
and MNI, sea urchins about 5 percent of the total
weight, and black and red abalones combined for
almost 4 percent of the total weight. Gooseneck
and acorn barnacles account for almost 7 percent of
the shell weight, with other incidental species such
as small limpets and gastropods contributing only
trace amounts of shell.

As in the West Unit, there are generally mini-
mal differences in the percentages of shellfish iden-
tified in each of the strata. California mussels and
platform mussels dominate all strata, with generally
minor changes in the distribution of various taxa. A
few small changes were identified. For example, sea
urchins make up about 10 percent of the total shell
weight in Stratum 1C compared with about 5 per-
cent in most other strata; and black abalones make
up about 13 percent of the total weight in Stratum
1B compared with about 3 percent in most other
strata. There are also larger amounts of platform
mussels in the lower deposits. These relatively mi-
nor differences are likely the result of variability in
the location of shellfish collecting, changes in the
places that materials were deposited, or other mi-
nor shifts that do not alter the overall importance of
major shellfish taxa. Again, this similarity is likely
the result of the short amount of time represented
by the sample, resulting from one occupation or a
series of short-term occupations over a relatively
brief period of time. Unlike in the West Unit, the
upper deposits in the East Unit contain 7762.2 g of
shell, with 9776.5 g of shell in the lower strata. The
similar amount of shell recovered in the upper and
lower strata of the East Unit is likely the result of
slightly better preservation in this unit, which was
capped by sterile dune sand, some rocks, and a light
vegetation cover that provided a setting less suscep-
tible to deflation than the exposed deposits of the
West Unit (Rick 2002).
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Table 4.6. Shellfish and Invertebrate Remains from East Unit at SMI-87. 

 Note: Based on 1/8-inch recovery and all weights in grams. Volume = 0.096 m3.

Taxon Wt. % Wt. MNI % MNI
Barnacle undif. 864.0 4.9 — —

Chiton undif. 142.3 0.8 — —

Clam undif. 1.1 < 0.1 2 < 0.1

Corallina spp. (coralline algae) 7.0 < 0.1 — —

Crab undif. 115.5 0.7 — —

Crepidula spp. (slipper shells) 7.1 < 0.1 59 0.9

Cryptochiton stelleri (gumboot chiton) 269.0 1.5 — —

Dendraster excentricus (sand dollar) 0.3 < 0.1 — —

Fissurella volcano (volcano limpet) 1.9 < 0.1 25 0.4

Gastropod undif. 3.2 < 0.1 33 0.5

Glans subquadrata (eccentric ribbed clam) 0.2 < 0.1 1 < 0.1

Haliotis cracherodii (black abalone) 482.8 2.8 44 0.7

Haliotis rufescens (red abalone) 194.8 1.1 37 0.6

Hiatella arctica (Arctic rock borer) 0.2 < 0.1 4 0.1

Kelletia kelleti (Kellet’s whelk) 0.8 < 0.1 1 < 0.1

Land snail 20.0 0.1 42 0.7

Limpet undif. 45.8 0.3 510 7.9

Lottia gigantea (owl limpet) 7.2 < 0.1 4 0.1

Margarites succinctus (tucked margarite) 0.4 < 0.1 4 0.1

Mytilus californianus (California mussel) 11,423.9 65.3 2333 36.2

Nacre undif. 388.2 2.2 — —

Nucella spp. (dogwinkles) 9.0 0.1 8 0.1

Olivella biplicata (purple olive) 9.0 0.1 2 < 0.1

Pectinidae (scallops) 0.1 < 0.1 1 < 0.1

Pollicipes polymerus (gooseneck barnacle) 308.3 1.8 — —

Protothaca staminea (Pacific littleneck) 2.0 < 0.1 4 0.1

Septifer bifurcatus (platform mussel) 1347.2 7.7 3025 46.9

Serpulorbis squamigerus (scaled worm snail) 6.9 < 0.1 — —

Strongylocentrotus spp. (sea urchins) 885.5 5.1 — —

Tegula brunnea (brown turban) 266.5 1.5 57 0.9

Tegula funebralis (black turban) 578.7 3.3 217 3.4

Tegula spp. (turban undif.) 79.0 0.5 34 0.5

Undif. shell 24.9 0.1 — —

Total 17,492.8 — 6447 —
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Fish

WEST UNIT

Almost 70 g of fish bone, 982 bones, and a mini-
mum of 28 fishes were identified in West Unit 2
(Table 4.7). Of these, 191 bones (20 percent)
weighing almost 35 g (50 percent) were identified
to family, genus, or species. At least 10 teleost taxa
were identified in the sample, including cabezon,
sheephead, rockfish, lingcod, perch, and mackerel.
The few fish bones that were recovered lack clear
signs of modification, except for burning on a small
number (< 10 percent) of bones, making it difficult
to determine natural vs. cultural deposition of fau-
nal remains. However, the similarity of the taxa to
other Channel Islands assemblages (see Bowser
1993; Rick et al. 2001a) and the presence of fishing
technology at the site suggest that most of the fish
bones were deposited by cultural activities rather
than natural processes. All of the taxa could have
been caught in rocky shore or kelp forest habitats
using relatively simple technology such as hook or

gorge and line, spears, or nets. The presence of
bone gorges, one shell fishhook, and a probable net
weight suggests a variety of methods were used to
catch fish. The possible harpoons described earlier
also may have been used to catch some fish.

Rockfish are the most abundant taxon, making
up about 65 percent of the weight, 59 percent of the
NISP, and 32 percent of the total MNI of the iden-
tified fish. Perch are the next most abundant taxon,
making up about 7 percent of the weight, 21 per-
cent of the NISP, and 14 percent of the MNI. Cab-
ezon follow closely behind with about 7 percent of
the weight, 6 percent of the NISP, and 11 percent
of the MNI. All other taxa appear to make up only
minor amounts of the total fish sample. Similar to
the shellfish sample, the importance of various
fishes in the individual strata is comparable to the
total for the unit as a whole. However, the upper
strata contain significantly smaller amounts of bone
(16 g) than the lower strata (54 g). This appears to
be largely the result of wind deflation in the upper
strata, which may have removed much of the light

Table 4.7. Fish Remains from West Unit 2 at SMI-87. 

Note: Based on 1/8-inch recovery and all weights given in grams. Volume = 0.099 m3. Any specimen noted with a ? is a preliminary 
identification.
a Percentages for fish bones are based on specimens identified to family, genus, and species.

Taxon Wt. % Wt.a NISP % NISP MNI % MNI
Teleost

Cottidae (sculpin) 0.1 0.3 1 0.5 1 3.6

Scorpaenichthys marmoratus (cabezon) 2.4 6.9 11 5.8 3 10.7

Embiotocidae (surfperch) 2.6 7.4 40 20.9 4 14.3

Hexagrammidae (greenling) < 0.1 0.3 1 0.5 1 3.6

Ophiodon elongatus (lingcod) 1.1 3.2 5 2.6 1 3.6

Labridae (senorita or wrasse) 0.3 0.9 15 7.9 4 14.3

Semicossyphus pulcher
(California sheephead)

4.9 14.0 2 1.1 2 7.1

Mackerel undif. 0.3 0.9 2 1.1 2 7.1

Malacanthidae

Caulolatilus princeps 
(ocean whitefish)?

0.3 0.9 1 0.5 1 3.6

Scorpaenidae

Sebastes spp. (rockfish) 22.8 65.3 113 59.2 9 32.1

Teleost undif. 34.9 — 791 — — —

Total 69.8 — 982 — 28 —
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fraction, rather than a decline in the importance of
fishing through time.

EAST UNIT
As in the West Unit, all of the fish bones from East
Unit 2 were completely analyzed and identified to
the most specific taxon possible. I identified 17 g of
fish bone, 422 bones, and a minimum of 14 individ-
ual fishes from 1/8-inch residuals of East Unit 2
(Table 4.8). These are slightly lower amounts than
were obtained from the West Unit. Of these, 80
bones (19 percent) weighing 6.1 g (35 percent) were
identified to family, genus, or species. At least six te-
leost taxa and one unidentified elasmobranch were
identified in the sample, including perch, rockfish,
cabezon, and kelpfish. A single billfish vertebra was
recovered from the surface of the East Dune. As in
the West Unit, however, most of the taxa could be
obtained from rocky nearshore or kelp forest habi-
tats, using hook/gorge and line, nets, and spears.
The fish also show little sign of modification, but
appear to be largely the result of cultural rather
than natural processes.

The fish sample is dominated by perch (about
60 percent of NISP and weight), followed by rock-
fish (19 percent of weight and 14 percent of NISP).
Cabezon make up about 14 percent of the weight
and 5 percent of the NISP, with all other taxa being

only minor contributors. As in the West Unit, most
of the bones are concentrated in the lower strata (15
g), with about 2.8 g in the upper strata, possibly re-
flecting some wind deflation.

Mammals
Compared with fish and shellfish remains, mammal
bones were relatively rare in the excavated samples.
Roughly 49 g of mammal bone were recovered
from 1/8-inch residuals in West Unit 1 and about
54 g of mammal bone in West Unit 2. None of the
mammal bones from West Unit 1 were identifiable
to family or below. Of the bones from West Unit 2,
however, one sea otter rib weighing 7.3 g was found
in Stratum 1A. The other bones were small frag-
ments of mammal bone characterized by the pres-
ence of cancellous bone and relatively thin cortical
layers. Because the Channel Islands contain rela-
tively few terrestrial mammals and most of the
identified bones from the surface were from marine
mammals, the majority of these bones are probably
from marine mammals.

Mammal bones were even less abundant in the
East Unit, with just 10 g recovered in East Unit 1
and 14.2 g in East Unit 2. None of these small bone
fragments were identifiable to family or below.
These bones are also thought to represent the re-
mains of marine mammals.

Table 4.8. Fish Remains from East Unit 2 at SMI-87. 

Note: Based on 1/8-inch recovery and all weights given in grams. Volume = 0.097 m3.
a Percentages for fish bones are based on specimens identified to family, genus, and species.

Taxon Wt. % Wt.a NISP % NISP MNI % MNI
Teleost

Clinidae (kelpfish) 0.1 1.7 1 1.3 1 7.1

Cottidae (sculpin) 0.1 1.7 2 2.5 2 14.3

Scorpaenichthys marmoratus (cabezon) 0.8 13.6 4 5.0 1 7.1

Embiotocidae (surfperch) 3.6 61.0 47 58.8 4 28.6

Labridae (senorita or wrasse) 0.2 3.4 15 18.8 2 14.3

Scorpaenidae

Sebastes spp. (rockfish) 1.1 18.6 11 13.8 4 28.6

Teleost undif. 10.3 — 339 — — —

Elasmobranch 0.8 — 3 — — —

Total 17.0 — 422 — 14 —
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Because mammal bones tend to be more widely
distributed in site deposits than fish and shellfish re-
mains, a systematic surface collection of mammal
bones was performed at SMI-87. All diagnostic cra-
nial, limb, and other bones were collected from the
surface with the position where they were found
noted. These bones were later analyzed in the labo-
ratory. While such surface samples are inherently
more problematic than excavated samples, the
larger sample has some advantages in that it pro-
vides information on the types of marine mammals
that were hunted or scavenged by the occupants of
SMI-87.

Unlike in the excavation units, a number of
identifiable bones were recovered from the site sur-
face (Table 4.9). Most of these bones appear to have
come from the upper components of the West and
East Dunes, which date between roughly 3100 and
2400 cal BP. As with the surface-collected artifacts,

however, a few of these specimens may have come
from earlier site components. Roughly 217 (8.2 kg)
marine mammal bones from at least 16 individual
animals were recovered from the surface. Of these,
199 (7.2 kg) bones from 13 individuals were recov-
ered from the West Dune, and 18 (1 kg) bones from
four individuals were obtained from the East Dune.
The West Dune sample is more diverse, reflecting
the larger number of bones recovered from this
area. At least six marine mammal taxa were identi-
fied, including harbor seal, Guadalupe fur seal,
Steller sea lion, California sea lion, sea otter, and
Risso’s dolphin (Grampus griseus), the latter identi-
fied by a few nearly complete crania. An island fox
mandible and dog cranium were also recovered
from the surface of the West Dune.

Due to the relatively small number of mammal
bones recovered from the site, determining the rel-
ative abundance of these taxa is problematic. For

Table 4.9. Marine Mammal Remains from Surface Collections at SMI-87.

a All weights in grams. 
b Percentages do not include undifferentiated sea mammal bone.

West Dune East Dune Total

Taxon Wt.a NISP MNI Wt. NISP MNI Wt. % Wt.b NISP % NISP MNI % MNI

Phocidae 
Phoca vitulina 
(harbor seal)

184.4 4 2 — — — 184.4 2.3 4 4.3 2 11.8

Otariidae 1158.4 24 — 447.6 7 — 1606.0 20.1 31 33.3 — —

Arctocephalus townsendi 
(Guadalupe fur seal)

135.9 2 1 78.0 2 1 213.9 2.7 4 4.3 2 11.8

Eumetopias jubatus 
(Steller sea lion)

1011.0 2 1 — — — 1011.0 12.7 2 2.2 1 5.9

Zalophus californianus 
(California sea lion)

591.9 4 2 320.8 4 1 912.7 11.5 8 8.6 3 17.6

Otariidae Subtotal 2897.2 32 4 846.4 13 2 3743.6 47.0 45 48.4 6 35.3

Pinniped undif. 97.2 2 — 68.9 2 — 166.1 2.1 4 4.3 — —

Carnivora
Enhydra lutris 
(sea otter)

232.6 14 3 19.9 1 1 252.5 3.2 15 16.1 4 23.5

Cetacea
Grampus griseus 
(Risso’s dolphin)

3001.6 11 2 — — — 3001.6 37.7 11 11.8 2 11.8

Small cetacean 131.4 7 1 — — — 131.4 1.6 7 7.5 1 5.9

Medium cetacean 427.5 6 1 63.3 1 1 490.8 6.2 7 7.5 2 11.8

Sea mammal undif. 234.4 123 — 16.7 1 — 251.1 — 124 — — —

Total 7206.3 199 13 1015.2 18 4 8221.5 — 217 — 17 —
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example, NISP values for each taxa are relatively
small, and the MNI values only range between 1
and 4 per taxon. The bones of otariids dominate the
assemblage (48 percent of NISP), followed by sea
otter (roughly 16 percent of NISP), cetaceans (27
percent of NISP), and phocids (4 percent of NISP).
However, the sample clearly demonstrates that the
people who occupied SMI-87 obtained a variety of
pinnipeds, sea otters, and small to medium ceta-
ceans, probably using spears or harpoons and wa-
tercraft. Absent from the sample are elephant seals
that are abundant in the area today and would have
represented relatively large and attractive food and
raw material sources.

Birds
Relatively few bird bones were recovered from
SMI-87. This pattern follows the general trend in
Channel Islands sites, where birds are usually sup-
plementary resources. Birds may have been scav-
enged or hunted by the occupants of SMI-87, but
because of the small number of bird remains it is
difficult to determine how birds were obtained. Al-
though bird bones appear to be relatively rare at
SMI-87, they were important for making bone
tools (e.g., gorges).

In West Unit 2, only 27 bird bones weighing
just 3.4 g were recovered. Of these, only one car-
pometacarpus from Stratum 1E was identified as a
northern fulmar (Fulmarus glacialis). In West Unit
1, only 7.8 g of fragmentary bird bones were recov-
ered, and none were identifiable. Similarly, only 7
bird bone fragments weighing just 0.4 g were re-
covered in East Unit 2, and none were diagnostic.
East Unit 1 yielded only 1.6 g of fragmentary bird
bones, and none were diagnostic. Since bird bones
are limited at the site, it is probable that many of
the bird remains are from individuals scavenged off
of beaches or other areas and were used primarily
for making tools.

Dietary Reconstruction
To estimate the relative importance of various fau-
nal classes, I also calculated the significance of each
animal category using meat weight multipliers (see
Chapter 3). Because of the high evidence for defla-
tion in the upper site deposits from the West and
East units, dietary reconstructions were calculated
using the remains (1/8-inch) only from the lower

site deposits (Strata 1D, 1E, and 1F), which pre-
sumably provide a more representative picture of
the overall site economy.

Dietary reconstructions using the weight
method suggest that fish (rockfish, perch, etc.) were
the most important component of the diet in West
Unit 1 (46 percent of overall meat yield). Shellfish
(mussels, abalones, etc.) contribute roughly 40 per-
cent of the overall meat yield, marine mammals
about 12 percent, and birds only about 2 percent.
When just fish and shellfish are compared, fish
make up about 53 percent and shellfish about 47
percent of the total meat yield, suggesting a fairly
balanced economy.

For the East Unit, shellfish dominate the over-
all meat yield, contributing roughly 79 percent, fol-
lowed by fish (18 percent), marine mammals (4
percent), and birds (0.3 percent). When just fish
and shellfish are compared, shellfish make up about
82 percent and fish about 18 percent of the total
meat yield. These data also mirror the NISP and
raw weights for these various classes, which demon-
strate that the East Unit contains considerably
fewer vertebrate remains than the West Unit. This
is surprising since the East Unit is roughly 500
years younger than the West Unit, and most mod-
els of Channel Islands subsistence suggest a de-
crease through time in the importance of shellfish
and concomitant increases in fish (Kennett 2005;
Vellanoweth et al. 2002). These discrepancies could
be related to sampling bias, or differences in site
function through time. Collectively, the data from
the East and West Units suggest that at SMI-87
people relied on a relatively balanced economy
where shellfish and fish, supplemented by marine
mammals and birds, composed most of the diet.
These patterns differ from subsistence practices at
sites dating later in time.

SYNTHESIS

SMI-87 was a large site occupied between about
4,500 and 2,500 years ago. Excavation and surface
data illustrate that the most intensive human occu-
pation occurred between about 3200 and 2500 cal
BP. The presence of rock platforms, which likely
represent hearths or other living features, the large
size and prominent location of the site, the presence
of a human burial, and the diverse artifact and fau-
nal assemblages all suggest that this was probably
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the main village on Cuyler Harbor between about
3000 and 2500 cal BP. Radiocarbon dating of other
sites in the Cuyler area, including a Historic period
village (SMI-163, see Chapter 6), suggests that the
Cuyler area was a focus of ancient human settle-
ment on San Miguel Island.

Archaeological data from reconnaissance, exca-
vation, and surface collection illustrate that people
at SMI-87 conducted a wide range of activities, in-
cluding a number of complex coastal subsistence
practices, the production and maintenance of tools,
basket making, and the use of shell beads. In many
ways, however, this 3,000-year-old community is
quite different from Late period or Historic Chu-
mash villages (see Chapters 6). At SMI-87, beads
and other ornamental artifacts are relatively rare,
represented by just 19 specimens (excluding Olivella
detritus) or roughly 24 percent of the entire artifact
assemblage. Many of these artifacts were surface
finds, with just 10 artifacts recovered in the exca-
vated samples (23/m3). In contrast, at SMI-163,
over 470 beads, blanks, and beads in production
(1780/m3, excluding bead detritus) were recovered
in Unit 2 alone. Collectively, these data suggest that
exchange practices and bead production on San
Miguel Island around 3,000 years ago were much
less intensive than they were later in time.

Although ornaments and beads are rare at SMI-
87, artifacts and faunal remains associated with rela-
tively sophisticated subsistence practices are abun-
dant in the assemblage, including chipped-stone,
bone, and shell hunting/fishing implements. The
hunting and fishing tools include Monterey chert
points and bone barbs that may be the remains of
harpoons or thrusting spears, small bone bipoints
that are probably fishing gorges, bone pry bars,
stone net weights, and a j-shaped single piece shell
fishhook. It is also likely that composite bone fish-
hooks were used. The presence of cetaceans, bill-
fish, sea otters, and abundant kelp forest fish bones
suggests that people were using watercraft to hunt
and fish. Collectively, these artifacts are associated
with a wide range of coastal subsistence activities,
and the occurrence of stone points, some of which
might be made from mainland Monterey chert, also
suggests that people procured this stone on the
mainland and transported it to San Miguel or ob-
tained it through trade with mainlanders. The pres-
ence of Cico chert, siliceous shale, sandstone, and
metavolcanic tools suggests that people also utilized

local stone resources. Stone bowls and pestles indi-
cate that people were probably exploiting terrestrial
plants. Numerous large, chipped-stone picks ob-
served on the site surface may also have been used
in manufacturing ground-stone tools such as mor-
tars and pestles (Conlee 2000).

The faunal remains associated with these tools
demonstrate a relatively balanced economy, includ-
ing shellfish, fish, marine mammals, and birds.
Shellfish and fish appear to have been the focus of
the economy, but the presence of abundant pin-
niped and cetacean bone on the site surface suggests
that marine mammals were also economically im-
portant. Kennett (2005) suggested that by around
3,000 years ago, the number and types of fauna be-
ing taken increased, a pattern that is reiterated at
SMI-87. This diversity of animal remains supports
the idea that this site was a village or residential
base. While houses may have been present at one
time, deflation of the upper midden deposits has
obscured any surface evidence for such residential
features.

Unfortunately, few sites of this age have been
reported or excavated on the northern Channel Is-
lands. Kennett and Conlee (2002:162) suggested
that between about 3000 and 1300 cal BP (1050 BC
and AD 650), people began focusing their settle-
ment and subsistence strategies on the coast, with
less attention devoted to the island interior than
earlier in time. This may have resulted in more per-
manent coastal villages, but there also appears to
have been some residential mobility (Kennett 2005;
Kennett and Conlee 2002). The presence of a num-
ber of cemeteries on the islands (e.g., SCRI-333,
SRI-5, and SRI-41; see Kennett 2005; King
1990:33) dated to around this time or earlier also
suggests that sedentism and settled village life had
increased. While people may have remained fairly
mobile, it is likely that domestic features are present
at other sites of this age and that their absence is
due in large part to the dearth of research, or more
recent villages obscuring older domestic features
located stratigraphically below them. The large
stone pavements or hearths at SMI-87 appear to be
remnants of domestic features dating to around
3,000 to 2,500 years ago, but the site deposits are so
badly eroded that it is difficult to determine pre-
cisely what they represent.

The data from SMI-87 paint a complicated pic-
ture of an early Late Holocene village on San
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Miguel Island. The dearth of beads and other orna-
ments stands in contrast to many Late period or
Historic Chumash villages, but the relatively com-
plex and diverse subsistence activities and tools sug-
gest that the occupation of the site involved a wide

variety of activities and possibly a sedentary group
lived at this site. Future research in sites on the
Channel Islands dated to this time should provide
important details on this significant but poorly un-
derstood period.
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5
Late Holocene Occupation of 

Otter Harbor

 

During the last 1,500 years, several significant envi-
ronmental and cultural events occurred throughout
North America. The pace of cultural change in a
variety of areas appears to have intensified during
this time, including several significant develop-
ments on the Channel Islands (Arnold 2001b; Ken-
nett 2005). Environmental changes during the
Medieval Climatic Anomaly (Jones et al. 1999) and
new technologies such as the bow and arrow (Blitz
1988; Kennett 2005), for example, played an impor-
tant role in spurring cultural developments
throughout the Americas. On the Channel Islands,
archaeologists have argued that bead making and
exchange increased near the end of the Middle pe-
riod, subsistence strategies became more complex
and intensive, and sociopolitical hierarchy and rank
became increasingly stratified and based on hered-
ity (Arnold 1992a, 2001b; Arnold et al. 1997a; Ken-
nett 2005; Raab and Larson 1997). Many of these
changes, however, appear to have their foundation
in cultural developments that occurred earlier in
the Holocene (Erlandson and Rick 2002a). Because
of the relatively limited amount of research on sites
dating to the early portions of the Late Holocene,
the context of many of these cultural developments
is poorly understood.

In this chapter, I present the results of surface
collection, mapping, and excavation at two large
shell middens in the vicinity of Otter Harbor on
northwestern San Miguel Island. The first of these
sites is SMI-481, a stratified shell midden located on
Otter Point with components spanning the Early,
Middle, and Late Holocene. I focus on the analysis
of materials from Unit 1, excavated in dense deposits
dated to roughly 1150 cal BP (AD 800) and repre-
senting some of the most complex and diverse occu-
pations of the site. I then present data from SMI-
468, a village dated between 1150 and 490 cal BP

(AD 800 to 1500), located on the western margins of
Simonton Cove and about 500 m from SMI-481. I
focus on materials from two strata dated to roughly
1150 to 750 cal BP (AD 800 to 1200). Together
these two sites provide important perspectives on
human occupation of San Miguel Island from AD
800 to 1300 and insight into changing cultural and
environmental relationships on the Channel Islands.
These two sites build on the previous chapter by
providing perspectives on human daily activities and
ecology during another phase of the Late Holocene.

SMI-481: SITE SETTING AND CONTEXT
Located on Otter Point in a large dune complex,
SMI-481 contains at least 10 discrete archaeologi-
cal deposits spanning about 7,300 years. Like SMI-
87, this is one of the larger archaeological sites on
San Miguel, covering an area roughly 600 

 

×

 

 420 m
(Greenwood 1978). The site extends from Otter
Point to Otter Creek with numerous discontinu-
ous and dense shell midden deposits (Figure 5.1).
A series of midden deposits is located in a roughly
30-m-high dune (big dune) on the western site
area, with several small, intermediate dunes capped
by midden to the east, and midden deposits over 2
m deep along the eastern site margin. Two sandy
coves (Amphitheater Cove and Otter Harbor) pro-
vide beaches for safely landing boats. There is also
abundant kelp forest and rocky intertidal habitat
adjacent to the site, and freshwater is available in
Otter Creek and springs in Simonton Cove to the
east and Running Springs to the west. The site lacks
surface house depressions, but its enormous, strati-
fied deposits suggest it was a large occupational site
for several millennia.

The remarkable archaeological sequence at
SMI-481 provides a unique case study for under-
standing a variety of environmental and cultural
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issues, with most research currently focused on
the nearly continuous 7,300-year sequence lo-
cated in the big dune. For example, Erlandson et
al. (2005b) recently used aspects of the site chro-
nology to help understand the timing and inten-
sity of Holocene dune building on San Miguel
Island. Vellanoweth et al. (2006) targeted two
roughly 6,000-year-old “red abalone” and “mus-
sel” middens located on top of each other. Sub-
sistence data from these two shell middens show
two distinct strategies focused on a variety of in-
vertebrate and vertebrate species. The site also
played an important role in documenting the hu-
man history of sea otter hunting and associated
ecological changes in San Miguel Island marine
environments (Erlandson et al. 2005a).

Adjacent to the big dune is Otter Cave (SMI-
605), a small rockshelter with archaeological depos-
its dated to roughly 6600 cal BP (Erlandson et al.
2005c). Small-scale testing of this cave showed
heavy emphasis on rocky intertidal shellfish (black
turban and California mussel) and small amounts of
fish and other vertebrates, suggesting it was proba-
bly a temporary or seasonal camp (Erlandson et al.
2005c). The Otter Cave deposits contain relatively
few formal artifacts, but one of the largest concen-
trations of 

 

Dentalium pretiosum

 

 shell artifacts found
on the Channel Islands was identified at the site
(Erlandson et al. 2001a).

LATE HOLOCENE OCCUPATION OF 
OTTER POINT

 

Field Research and Stratigraphy

 

My research at SMI-481 focused on dense shell
midden deposits on the top of the roughly 30-m-
high dune on the western site margin (Figure 5.2).
Excavation of a 0.4 m 

 

×

 

 0.8 m unit (Unit 1) and sys-
tematic surface collection during summer 2000
yielded large faunal samples, including the remains
of marine mammals, swordfish, nearshore fishes,
sea birds, and a variety of shellfish. This unit was
excavated as two contiguous 0.4 

 

×

 

 0.4 m units
(Units 1a and 1b) in a series of five natural strata.
The midden deposits throughout the unit were sit-
uated in a dark gray, grayish brown, or light brown-
ish gray sand to a brown or black loamy sand
(Figure 5.3). A total of 0.157 m

 

3

 

 was excavated, with
roughly 0.08 m

 

3

 

 from Unit 1a and 0.077 m

 

3

 

 from
Unit 1b.

Unit 1a was sifted through 1/16-inch mesh, and
all screen residuals were retained. Unit 1b was
sifted through 1/8-inch mesh, and only vertebrate
faunal remains, artifacts, and whole shell valves
were collected. While wind appears to have im-
pacted portions of the SMI-481 deposits, preserva-
tion in Unit 1 was generally excellent (Rick 2002).
To supplement the relatively small sample from the
excavation, systematic surface collection of artifacts

Figure 5.1. Close-up of big dune at SMI-481 showing many of the dated archaeological strata and location of 
Unit 1 (note two people on top of dune for scale). Photo by J. Erlandson.
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Figure 5.2. Stratum 1 and location of Unit 1 at SMI-481 before excavation. Note dense faunal remains.

Figure 5.3. Stratigraphic profile from Unit 1 at SMI-481.
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and marine mammal bones was performed on the
top of the dune. All of these surface materials ap-
pear to be from Stratum 1 and are roughly contem-
porary with the excavation data.

 

Chronology

 

Twenty radiocarbon dates from the SMI-481 site
complex suggest human occupations from about
7250 to 430 cal BP (Table 5.1). Thirteen of these

Table 5.1. Radiocarbon Dates from SMI-481.

Note: All dates were calibrated using Calib 4.3 (Stuiver and Reimer 1993, 2000). A ∆R of 225 ± 35 years was used for all shell sam-
ples, and 13C/12C ratios were determined by the radiocarbon labs, or an average of +430 years was applied (Erlandson 1988b). 

Sample # Provenience Material
Uncorrected

14C Age

13C/12C
Adjusted Age

Calendar Age Range
(cal BP), 1 sigma

Calendar Age Range
(AD/BC), 1 sigma

OS-33353 East site margin, 
upper strata 

California 
mussel

— 1000 ± 35 470 (430) 380 AD 1480 (1520) 1570

Beta-139977 Top of vertical 
face

Red
abalone

860 ± 60 1290 ± 60 670 (640) 560 AD 1280 (1310) 1390

Beta-180925 Eastern middle 
dune complex

California 
mussel

1120 ± 80 1540 ± 80 940 (880) 760 AD 1010 (1070) 1200

Beta-145429 Unit 1; Stratum 
1E, base

Black
abalone

1230 ± 60 1660 ± 60 1050 (960) 920 AD 900 (990) 1040

Beta-150317 Unit 1, Stratum 
1E, base

California 
mussel

1400 ± 60 1830 ± 60 1240 (1170) 1070 AD 710 (780) 880

OS-27182 Unit 1, Stratum 
1A, top

Black 
abalone

— 1870 ± 35 1260 (1220) 1160 AD 690 (730) 790

Beta-139978 Vertical exposure 
bottom

Black 
abalone

1550 ± 70 1980 ± 70 1360 (1290) 1240 AD 590 (660) 710

Beta-139980 West Stratum 
1 top

Black 
abalone

1560 ± 60 1990 ± 60 1370 (1300) 1260 AD 580 (650) 690

Beta-139979 West Stratum 
1 bottom

Black 
abalone

1600 ± 60 2030 ± 60 1410 (1330) 1280 AD 540 (620) 670

OS-38218 Middle dune 
complex

Abalone 
fishhook

— 2150 ± 50 1530 (1480) 1400 AD 420 (470) 550

Beta-180924 Southern dune 
complex

California 
mussel

1820 ± 50 2250 ± 50 1680 (1580) 1520 AD 270 (370) 430

Beta-148498 4 m below dune 
crest, II

Black 
abalone

3180 ± 70 3610 ± 70 3340 (3250) 3160 1390 (1300) 1210 BC

Beta-148500 7–7.5 m below 
dune crest, IV

California 
mussel

3280 ± 100 3710 ± 100 3470 (3360) 3250 1520 (1410) 1300 BC

Beta-148499 5–5.5 m below 
dune crest, III 

California 
mussel

3540 ± 60 3970 ± 60 3760 (3670) 3580 1810 (1720) 1630 BC

Beta-148501 8–8.5 m below 
dune crest, VI

Red 
abalone

3790 ± 40 4220 ± 40 4080 (3980) 3910 2130 (2030) 1960 BC

Beta-134836 Red abalone 
midden

Red 
abalone

5140 ± 80 5570 ± 80 5840 (5700) 5600 3890 (3750) 3650 BC

Beta-145318 Mussel lens California 
mussel

5330 ± 80 5750 ± 80 5980 (5900) 5840 4030 (3950) 3890 BC

Beta-145317 Red abalone lens Red 
abalone

5430 ± 70 5870 ± 70 6160 (6000) 5930 4210 (4050) 3980 BC

OS-27939 Northern tip of 
Otter Point

California 
mussel

— 6340 ± 50 6620 (6540) 6460 4680 (4590) 4510 BC

Beta-134837 Base of vertical 
dune

Red 
abalone

6520 ± 80 6950 ± 80 7330 (7250) 7180 5380 (5300) 5230 BC
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14

 

C dates are from the Late Holocene, with this oc-
cupation spanning most of the last 3,500 years. Hu-
man settlement occurred on the big dune, in a
series of small dunes located just east of the big
dune (Middle Dune Complex), and in extremely
dense deposits on the eastern site margin. Some of
the most intense occupations occurred between
about 1300 and 400 cal BP.

Three radiocarbon dates from Unit 1 bracket
these deposits between roughly 1260 and 920 cal
BP, corresponding with the end of King’s (1990)
Middle period and just before Arnold’s (1992a)
Transitional period. Additional dates obtained by
Kennett from the top of the dune extend the occu-
pation back about 150 years to roughly 1400 cal BP.
While these dates are statistically similar, the most
probable age of the Unit 1 occupation is from the
dates obtained on samples from the actual unit
(1260 and 920 cal BP). Since these three dates are
also statistically similar, the most accurate age for
the site deposits is probably the average of the three
dates from Unit 1. Averaging these dates using
Calib 4.3 provides a 1 sigma age range of roughly
1250 to 1050 cal BP (AD 700 to 900), with an aver-
age of about 1150 cal BP (AD 800). Because of this
relatively narrow time span and the similar constit-
uents in the five strata, all of the materials from
Strata 1A to 1E have been lumped together for the
present analysis. The surface materials collected
from the top of the dune could be either from the
deposits dated in this study or by Kennett. Conse-
quently, the best estimate for their age is between
about 1400 and 1000 cal BP.

ARTIFACTS

A total of 69 artifacts (excluding bead detritus or
chipped-stone debitage) was recovered during sur-
face collection and excavation of Stratum 1 (Table
5.2). This includes 20 artifacts from Unit 1a, 21 arti-
facts from Unit 1b, and 28 artifacts from the surface.
As in most Late Holocene Channel Islands sites, shell
artifacts were the dominant materials recovered, with
48 specimens (roughly 70 percent of total artifact as-
semblage). These were followed by chipped-stone ar-
tifacts with 12 specimens (17 percent), and nine bone
artifacts (13 percent). Most of the bone and stone ar-
tifacts were found on the surface (86 percent), while

most of the shell artifacts were recovered from the
excavation units (79 percent).

The shell artifacts are made from red and black
abalone, California mussel, and 

 

Olivella.

 

 At least 40

 

Olivella

 

 shell artifacts (83 percent of shell artifacts;
Figure 5.4) were identified, including four barrel
beads, a spire-lopped bead, 21 wall disk beads, and
14 wall disk beads in production (BIP). The pres-
ence of

 

 

 

abundant wall disk beads and absence of 

 

Ol-
ivella

 

 callus beads supports the late Middle period
age of these deposits (King 1990). Roughly 520 g
per m

 

3

 

 of 

 

Olivella

 

 bead detritus were also recovered
in Unit 1a, a relatively low value for bead detritus
on the Channel Islands but fairly comparable with
other sites of this age (Kennett and Conlee 2002).
Arnold and Graesch (2001:78) also reported rela-
tively low values for late Middle period deposits at
SCRI-191, with a mean density of roughly 2,200
per m

 

3

 

, a value higher than that obtained for SMI-
481. The presence of beads, bead blanks, and bead
detritus suggests that people were making beads at
the site, but in relatively small numbers. Six abalone
shell artifacts (13 percent of all shell artifacts) were
recovered from Stratum 1, including a worked
black abalone rim, a red abalone fishhook blank,
two abalone plain shank fishhooks, and two worked
pieces of abalone (Figure 5.5). Finally, a small,
ground, roughly teardrop-shaped piece of Califor-
nia mussel may be a bead blank.

Bone artifacts are relatively rare, with just nine
specimens. The bone artifacts are generally small

Figure 5.4. (Left to right): Three Olivella wall disks 
and two barrel beads; all from SMI-481, Stratum 1.
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and fragmentary, making it difficult to determine a
function. These include two pieces of worked bird
bone, a fragment of worked mammal bone, two
mammal bone wedges, a mammal bone pry bar, a
large marine mammal bone that appears to be a
club, and two medium cetacean jaw bones that may
be blunt knives.

The chipped-stone assemblage is also rela-
tively small, with just 12 artifacts. The chipped-
stone artifacts include two macrodrills, an irregu-
larly shaped microdrill that is worked on all three
sides, retouched/utilized flakes, hammerstones,
and a donut stone in production. The majority (83
percent) of these tools were made of volcanics or

Table 5.2. Artifacts from Stratum 1 at SMI-481 (1/8-inch).
Artifact Unit 1a Unit 1b Surface Total

Shell Artifacts

Haliotis cracherodii worked rim 1 — — 1

H. rufescens fishhook blank — 1 — 1

Haliotis spp. plain shank fishhook — 1 1 2

Haliotis spp. worked — 2 — 2

Mytilus bead blank — 1 — 1

Olivella barrel bead 2 1 1 4

Olivella spire-lopped bead — — 1 1

Olivella wall disk bead 6 9 6 21

Olivella wall disk BIP 9 4 1 14

Shell undif. worked 1 — — 1

Subtotal 19 19 10 48

Bone Artifacts

Bird bone worked — — 2 2

Mammal bone club — — 1 1

Mammal bone pry bar — — 1 1

Mammal bone wedge — 1 1 2

Mammal bone worked 1 — — 1

Medium cetacean bone knife — — 2 2

Subtotal 1 1 7 9

Stone Artifacts

Cico chert macrodrill — — 2 2

Cico chert microdrill retouched on all sides — — 1 1

Monterey chert utilized/retouched flake — — 1 1

Quartzite utilized/retouched flake — — 1 1

Sandstone donut stone in production — — 1 1

Volcanic utilized/retouched flake — — 4 4

Volcanic core/hammerstone — 1 — 1

Volcanic hammerstone — — 1 1

Subtotal — 1 11 12

Total 20 21 28 69
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Cico chert that could have been obtained on the
island.

Relatively few artifacts associated with subsis-
tence were recovered from Stratum 1. These in-
clude two shell fishhooks, retouched/utilized
flakes that may be cutting tools, a bone club pos-
sibly used to club seals or other animals, a donut
stone in production probably intended for a dig-
ging stick weight, and two blunt bone knives that
may have been used for gouging or other pur-
poses. In contrast, at SMI-87 and SMI-163, a
wide variety of objects associated with fishing and
hunting was recovered, including projectile
points and bone barbs not recovered at SMI-481
(see Chapters 4 and 6). The dearth of subsistence
objects in the Stratum 1 deposits is also interest-
ing because faunal remains (see below) from the
site are extremely diverse, with a variety of fishes,
mammals, birds, and shellfish. SMI-481 is located
on a fairly isolated part of the island, but highly
visible and easily accessible to boaters, suggesting
that illegal collecting may in part have reduced
the number of artifacts on the surface. However,
this is also the case at SMI-87, where a diverse ar-
tifact assemblage was recovered from the surface.
It is likely that more subsistence related artifacts
would have been discovered if a larger volume
had been excavated, but the low numbers of sub-
sistence artifacts is peculiar.

Finally, a small assemblage of artifacts from
Late period (ca. 450 cal BP [AD 1500]) deposits on
the eastern site margin contains grooved shank fish-

hooks, callus beads, a rare Erato vitulina shell bead,
triangular microblades, and other artifacts charac-
teristic of the Late period. Vellanoweth et al. (2006)
also recovered an Olivella barrel bead, a bone gorge,
a bone awl fragment, two sandstone anvils, a sand-
stone abrader, and chipped-stone debitage from the
roughly 6,000-year-old deposits in the big dune.
The artifacts from these two components differ
from the artifacts recovered from the Stratum 1 de-
posits, illustrating temporal variability in the types
of artifacts used at the site.

SUBSISTENCE STRATEGIES

The most common materials recovered from SMI-
481 were faunal remains, including shellfish, fish,
bird, and mammal remains. All of the faunal re-
mains described below are from 1/8-inch residuals
of Unit 1 or from surface collections. Because only
minor differences were noted in the importance of
various shell categories in the individual levels, the
following discussion refers to the site deposits as a
whole. Data from individual levels are available in
Rick (2004a)

Shellfish and Invertebrates
Over 14 kg and a minimum of 2,466 shellfish and
other invertebrate remains were recovered from
Unit 1a (Table 5.3). Of the 14 kg of shell, a mini-
mum of 27 taxa, including family, genus, species,
and other categories, were identified. Shellfish re-
mains are extremely dense throughout the unit and
suggest heavy use of shellfish throughout the time
represented by this sample. Except for 5.2 g of land
snail (< 0.1 percent), all of the invertebrate remains
are marine in origin.

The Unit 1a sample is dominated by rocky in-
tertidal shellfish, suggesting people were primarily
exploiting available local intertidal habitats. The
vast majority of the shellfish sample by weight and
MNI is made up of California mussel, with about 60
percent of the weight and 53 percent of the MNI.
California mussel is followed by red and black aba-
lone, with 9 percent and 7 percent of the shell
weight, but only about 2.3 percent and 1.5 percent
of the MNI, respectively. Sea urchin makes up
about 7 percent of the shell weight, a relatively high
value for this species. Platform mussel constitutes
only about 1 percent of the total weight, but about
10 percent of the MNI. Owl limpets contribute

Figure 5.5. Fishhooks from SMI-481: Two abalone fishhooks
from Stratum 1 (left) and one abalone hook from Middle 
Dune Complex directly AMS 14C dated to ca. 1480 cal BP 
(right).
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about 3 percent of the weight and 4 percent of the
MNI, and brown, black, and undifferentiated tur-
ban make up about 6 percent of the total weight and
8 percent of the MNI.

A variety of small limpets are also present in the
assemblage, constituting less than 1 percent of the
shell weight, but 15 percent of the MNI. These

small limpets are only a minor component of the
sample and may have been brought to the site inci-
dentally with other shellfish, kelp, etc. Similarly,
small barnacles (Barnacle undif. and Pollicipes poly-
merus) contribute about 3 percent of the total shell
weight, but were probably brought to the site as by-
products when collecting other shellfish or kelp. All

Table 5.3. Shellfish and Invertebrate Remains from Unit 1a at SMI-481.

Note: Based on 1/8-inch recovery and all weights in grams. Volume = 0.08 m3.

Taxon Wt. % Wt. MNI % MNI
Acmaea mitra (white-capped limpet) 0.9 < 0.1 1 < 0.1

Barnacle undif. 228.1 1.6 — —

Calliostoma spp. (top snails) 0.4 < 0.1 1 < 0.1

Chama pellucida (agate jewelbox) 3.6 < 0.1 2 0.1

Chiton undif. 79.5 0.6 — —

Clam undif. 0.2 < 0.1 1 < 0.1

Collisella pelta (shield limpet) 46.2 0.3 25 1.0

Corallina spp. (coralline algae) 3.5 < 0.1 — —

Crab undif. 159.8 1.1 — —

Crepidula spp. (slipper shells) 5.7 < 0.1 54 2.2

Cryptochiton stelleri (gumboot chiton) 13.9 0.1 — —

Diodora aspera (rough keyhole limpet) 5.1 < 0.1 2 0.1

Fissurella volcano (volcano limpet) 0.3 < 0.1 1 < 0.1

Gastropod undif. 4.7 < 0.1 24 1.0

Haliotis cracherodii (black abalone) 953.1 6.7 57 2.3

Haliotis rufescens (red abalone) 1283.6 9.1 37 1.5

Haliotis spp. (abalone undif.) 94.8 0.7 20 0.8

Land snail 5.2 < 0.1 25 1.0

Limpet undif. 32.7 0.2 362 14.7

Lottia gigantea (owl limpet) 390.9 2.8 109 4.4

Mytilus californianus (California mussel) 8411.9 59.5 1295 52.5

Nacre undif. 99.5 0.7 — —

Olivella biplicata (purple olive) 41.7 0.3 — —

Pollicipes polymerus (gooseneck barnacle) 245.4 1.7 — —

Septifer bifurcatus (platform mussel) 161.3 1.1 250 10.1

Serpulorbis squamigerus (scaled worm snail) 6.3 < 0.1 — —

Strongylocentrotus spp. (sea urchins) 958.1 6.8 — —

Tegula brunnea (brown turban) 227.4 1.6 37 1.5

Tegula funebralis (black turban) 402.2 2.8 107 4.3

Tegula spp. (turban undif.) 231.9 1.6 56 2.3

Undif. shell 30.2 0.2 — —

Total 14,128.1 — 2466 —
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other shellfish taxa make up less than about 3 per-
cent of the overall shell weight or MNI. This in-
cludes Olivella biplicata shells (0.3 percent of
weight) that appear to have been collected largely
for the production of beads and ornaments.

Fish
Roughly 760 g and 6,017 fish bones were recov-
ered and analyzed from 1/8-inch residuals in Unit

1b (Table 5.4). A minimum of 80 fishes, represent-
ing 17 individual taxa, were identified in the Unit
1b assemblage, including rockfishes, surfperch,
California sheephead, and cabezon. Sixty-one per-
cent of the fish bone by weight and 25 percent by
NISP were identified to family, genus, or species.
Most of the unidentified teleost bones are spines
and highly fragmentary bones. All of the fish rep-
resented in the sample could have been captured

Table 5.4. Fish Remains from Unit 1b at SMI-481.

Note: Based on 1/8-inch recovery and all weights in grams. Volume = 0.077m3.
a Percentages based on specimens identified to family, genus, and species.

Taxon Wt. % Wt.a NISP % NISP MNI % MNI

Teleost
Atherinidae (silversides) 0.2 < 0.1 7 0.5 1 1.3

Bothidae (right eye flounders)

Paralichtys californicus (California halibut) 7.5 1.6 7 0.5 1 1.3

Clupeidae (sardines) 3.8 0.8 440 29.2 14 17.5

Cottidae (sculpin) 0.3 0.1 4 0.3 2 2.5

Scorpaenichthys marmoratus (cabezon) 82.0 17.7 169 11.2 10 12.5

Embiotocidae (surfperch) 48.8 10.5 454 30.1 12 15.0

Damalichthys vacca (pile perch) 7.7 1.7 91 6.0 4 5.0

Hexagrammidae (greenling) 0.1 < 0.1 7 0.5 3 3.8

Ophiodon elongatus (lingcod) 35.1 7.6 39 2.6 6 7.5

Labridae (senorita or wrasse) 0.7 0.2 62 4.1 3 3.8

Semicossyphus pulcher (California sheephead) 22.3 4.8 12 0.8 5 6.3

Scorpaenidae

Sebastes spp. (rockfish) 42.6 9.2 198 13.1 13 16.3

Sphyraenidae (barracudas)

Sphyraena argentea (California barracuda) 1.1 0.2 8 0.5 2 2.5

Stichaeidae (prickleback) 0.4 0.1 1 0.1 1 1.3

Xiphiidae/Istiophoridae (swordfishes, 
billfishes)

208.2 44.9 3 0.2 1 1.3

Teleost undif. 295.0 — 4507 298.7 — —

Subtotal 755.8 — 6009 — 78 —

Elasmobranch
Elasmobranch, undif. 0.1 — 1 — — —

Triakidae (smoothhounds, soupfin, etc.) 3.1 0.7 6 0.4 1 1.3

Galeorhinus galeus (soupfin) <0.1 <0.1 1 0.1 1 1.3

Subtotal 3.3 0.7 8 0.5 2 2.6

Total 759.1 — 6017 — 80 —
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and eaten by humans, although some of the
smaller taxa (e.g., Atherinidae, Clupeidae) may
represent the stomach contents of marine mam-
mals, sea birds, or other large fishes. This is more
likely at SMI-481 where the abundance of marine
mammal bones (see below) indicates that some
fishes may be natural rather than cultural in origin.
However, the dearth of unequivocal digestive
traces (staining, pitting, etc.) and some burning on
these small fish bones suggests that the majority of
the sample is cultural in origin.

The overall abundance of fishes is relatively bal-
anced, with clupeids and surfperch accounting for
about 30 to 36 percent of the NISP and 18 to 20
percent of the MNI. Cabezon account for about 11
percent of the NISP and 13 percent of the MNI.
Rockfish also make up about 13 percent of the
NISP and 16 percent of the MNI. The presence of
a few billfish vertebrae suggests that these fishes
were being captured and consumed. Other fishes,
including California barracuda, sheephead, wrasse
or señorita, halibut, shark, and sculpins are rela-
tively minor contributors to the overall sample.

Most of the fish present in the SMI-481 sample
suggest that, like most Channel Islanders, people
were largely exploiting nearby kelp forest and rocky
nearshore habitats. The presence of billfish remains
suggests that offshore environments necessitating
sturdy watercraft were also occasionally utilized.
Two circular shell fishhooks were found in Stratum
1, indicating that people relied heavily on hook-
and-line fishing. Nets may also have been used to
capture smaller fish, while harpoons were probably
used to capture billfish and other large taxa.

Mammals
A total of 2,773 mammal bones weighing over 15
kg was analyzed from the excavation and surface
collection in Stratum 1. These are the most dense
concentrations of marine mammal remains in any
of the sites that I analyzed, a factor partly related to
the proximity of this site to Otter Point, Point Ben-
nett, and Castle Rock where pinnipeds are abun-
dant today.

Of the 2,773 mammal remains analyzed, 2,408
are from the two excavation units (Table 5.5). The

Table 5.5. Mammal Remains from Unit 1a and Unit 1b at SMI-481.

Note: Based on 1/8-inch recovery and all weights in grams. Volume 1a = 0.08 m3 and volume 1b = 0.077 m3.
a Percentages do not include undifferentiated mammal bone, most of which is probably from sea mammals.

Unit 1a Unit 1b Total

Wt. NISP MNI Wt. NISP MNI Wt. % Wt.a NISP % NISP MNI % MNI

Otariidae 715.2 105 — 1220.4 85 — 1935.6 44.3 190 63.8 — —

Arctocephalus townsendi
(Guadalupe fur seal)

319.2 10 3 99.1 3 2 418.3 9.6 13 4.4 5 35.7

Callorhinus ursinus
(northern fur seal)

11.7 1 1 — — — 11.7 0.3 1 0.3 1 7.1

Zalophus californianus
(California sea lion)

1169.5 11 3 169.3 2 1 1338.8 30.6 13 4.4 4 28.6

Subtotal 2215.6 127 7 1488.8 90 3 3704.4 84.7 217 72.8 10 71.4

Phocidae — — — 20.7 1 1 20.7 0.5 1 0.3 1 7.1

Pinniped undif. 239.5 47 109.9 6 349.4 8.0 53 17.8 — —

Subtotal 2455.1 174 7 1619.4 97 4 4074.5 93.2 271 90.9 11 78.6

Small cetacean — — — 286.8 17 1 286.8 6.6 17 5.7 1 7.1

Carnivora

Enhydra lutris
(sea otter)

6.4 9 1 4.8 1 1 11.2 0.3 10 3.4 2 14.3

Mammal undif. 535.6 1297 — 947.6 813 — 1483.2 — 2110 — — —

Total 2997.1 1480 8 2858.6 928 6 5855.7 — 2408 — 14 —
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majority of the bones by count (88 percent), how-
ever, are highly fragmented and burned pieces of
cancellous and cortical bone identifiable only as
mammal remains. Because no large terrestrial
mammals were identified in the sample, it is proba-
ble that the vast majority of these bones are from
marine mammals. The samples from both Unit 1a
and Unit 1b are relatively similar, so these two sam-
ples have been lumped together for the present
analysis. As with the other faunal remains, I refer to
the unit as a whole, because stratigraphic variation
in the distribution of mammal remains was fairly
limited and the number of bones identified to spe-
cies or genus in individual levels is relatively low. A
wide range of bones including cranial and postcra-
nial elements was recovered, suggesting that whole
skeletons were deposited on site. In some cases it
appears that complete or mostly complete marine
mammal carcasses were being hauled up to the top
of the dune. Over 50 percent of the bones appear to
be burned, suggesting that they were also being
cooked and processed on site.

The majority of mammal remains identified in
the excavated samples are from otariids (72.8 per-
cent of NISP), including 190 bones from undiffer-
entiated otariids (64 percent), 13 from Guadalupe
fur seals (4 percent), one northern fur seal (0.3 per-
cent), and 13 California sea lions (4.4 percent). The
remains of phocids are relatively rare in the sample,
including just one undifferentiated phocid bone
(0.3 percent). Sea otters are fairly common, with 10
bones (3.4 percent). Small cetaceans (5.7 percent)
are also relatively abundant, including a strand of 17
articulated vertebrae. About 53 bones (18 percent)
are identified as undifferentiated pinniped.

The data from the systematic surface collec-
tions are fairly comparable to the excavated data,
but a much higher percentage of these bones is
identifiable to family or species levels. Three
hundred and sixty-five bones (9.2 kg) from at
least 25 individuals were recovered from the sur-
face collection (Table 5.6). Similar to the exca-
vated data, this includes cranial remains, long
bones, flipper bones, vertebrae, scapulae, and
other elements, supporting the idea that complete
skeletons were being deposited on site. This also
suggests that these animals were being directly
hunted and/or scavenged by the people who oc-
cupied SMI-481 rather than obtained through ex-
change (see Colten 1993).

As in the excavated sample, otariids are the most
abundant mammal category, with 104 undifferenti-
ated otariid bones (36 percent of NISP), 34 Guada-
lupe fur seal bones (12 percent), 22 northern fur seal
bones (8 percent), one Steller sea lion bone (0.3 per-
cent), and 16 California sea lion bones (6 percent).
Again the remains of phocids are quite rare, with just
one elephant seal bone (0.3 percent) and four harbor
seal bones (1.4 percent). Five cetacean bones were
also recovered from the surface (2 percent of the as-
semblage), and sea otters were fairly abundant with
14 bones (5 percent). About 91 undifferentiated pin-
niped bones (31.2 percent) were also identified in the
surface sample.

Table 5.7 presents data on all of the bones from
the excavated and surface samples that were identi-
fied to species, including 129 bones from 35 individ-
uals representing seven species (Figure 5.6). The
most abundant taxon in the assemblage is Guadalupe
fur seal, with 47 bones (36 percent) and 12 individu-
als (34 percent). This is followed by California sea li-
ons with 29 bones (22 percent) and seven individuals
(20 percent), and northern fur seals with 23 bones
(18 percent) and eight individuals (23 percent). Sea
otters are also fairly abundant with 24 bones (19 per-
cent) from five individuals (14 percent). Phocids are
again relatively rare, with just one elephant seal bone
(1 percent) representing one individual (3 percent),
and just four harbor seal bones (3 percent) from one
individual (3 percent). These findings are compara-
ble to data from SMI-602 and SMI-528 on Point
Bennett (Walker et al. 2002). At both of these sites,
Guadalupe fur seals make up 43 to 50 percent of the
total marine mammal NISP identified to species.
Sea otters contribute about 18 to 19 percent of the
NISP, and northern fur seals provide about 15 to 16
percent. California sea lions supply only about 8 to
12 percent of the NISP at SMI-528 and SMI-602
compared with roughly 23 percent at SMI-481. The
remains of phocids are also relatively rare at SMI-
528 and SMI-602, constituting between about 2 and
15 percent of the NISP.

The age and sex of 95 of the bones from the
SMI-481 collection were estimated using compara-
tive collections and the expertise of pinniped re-
searchers at the National Marine Mammal
Laboratory in Seattle. Only bones that were identi-
fied to species were included in the age and sex
analysis. The remains of mandibles, maxillae, teeth,
and complete long bones of otariids were used to
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Table 5.6. Marine Mammal Remains from Stratum 1 Surface Collection at SMI-481.

a All weights in grams. Percentages do not include undifferentiated mammal bone, most of which is probably from sea mammals.

Wt. % Wt. NISP % NISP MNI % MNI

Otariidae 3458.5 41.2 104 35.6 — —

Arctocephalus townsendi
(Guadalupe fur seal)

1465.8 17.5 34 11.6 7 28.0

Callorhinus ursinus
(northern fur seal)

378.3 4.5 22 7.5 7 28.0

Eumetopias jubatus
(Steller sea lion)

6.1 0.1 1 0.3 1 4.0

Zalophus californianus
(California sea lion)

1278.0 15.2 16 5.5 3 12.0

Phocidae
Mirounga angustirostris
(elephant seal)

110.3 1.3 1 0.3 1 4.0

Phoca vitulina
(harbor seal)

90.0 1.1 4 1.4 1 4.0

Pinniped undif. 1342.0 16.0 91 31.2 — —

Small cetacean 19.1 0.2 1 0.3 1 4.0

Medium/Large cetacean 16.1 0.2 4 1.4 1 4.0

Carnivora 
Enhydra lutris
(sea otter)

224.2 2.7 14 4.8 3 12.0

Mammal undif.a 828.6 — 73 — — —

Total 9217.0 — 365 — 25 —

Table 5.7. Marine Mammal Remains Identified to Species from SMI-481. 
NISP % NISP MNI % MNI

Otariidae
Arctocephalus townsendi (Guadalupe fur seal) 47 36.4 12 34.3

Callorhinus ursinus (northern fur seal) 23 17.8 8 22.9

Eumetopias jubatus (Steller sea lion) 1 0.8 1 2.9

Zalophus californinanus (California sea lion) 29 22.5 7 20.0

Phocidae
Mirounga angustirostris (elephant seal) 1 0.8 1 2.9

Phoca vitulina (harbor seal) 4 3.1 1 2.9

Carnivora
Enhydra lutris (sea otter) 24 18.6 5 14.3

Total 129 — 35 —
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determine the age and sex of remains identified to
species. Because of the small sample size and gen-
eral lack of sexual dimorphism, harbor seal and sea
otter bones were not aged and sexed. While the
sample of aged and sexed specimens is relatively
small, these data provide insight on the overall age
and sex composition of the sample.

A total of 22 bones from the two excavation
units provided age and/or sex data for otariid re-
mains. These 22 bones are from at least seven indi-
viduals, including three Guadalupe fur seals, three
California sea lions, and one northern fur seal. Of
the nine Guadalupe fur seal bones that were aged
or sexed, eight are female and one mandible is
from a juvenile male. Four of the bones are from
adult females, one is from a one- to two-year-old
female, while the other bones did not produce reli-
able age estimates. One northern fur seal bone ap-
pears to come from a female, probably an adult. In
contrast to the fur seal remains, the majority of the
California sea lion bones are from adult or sub-
adult males. Six of the California sea lion bones are
from adult males, and six are from juvenile or sub-
adult males.

Seventy-two otariid bones that were identified
to species from the surface collections were aged or
sexed, including 34 Guadalupe fur seal bones (MNI
= 7), 22 northern fur seal bones (MNI = 7), 15 Cali-
fornia sea lion bones (MNI = 3), and one Steller sea
lion bone (MNI-1). The age and sex of individuals
represented by these bones from the surface collec-
tion are similar to those from the units. Thirty-

three of the Guadalupe fur seal bones are from fe-
males; just one is from a male. Nearly all of the re-
mains appear to be from adult or subadult females.
Twenty northern fur seal bones are from adult or
subadult females and the other two bones were
from one- to two-year-olds or yearlings that could
not be sexed. A maxilla fragment with teeth is from
a male Steller sea lion pup. Similar to the results
from the excavated samples, all of the California sea
lion remains are from adult or subadult males. Two
additional bones classified only as otariids appear to
be from individuals less than one year old, but since
these bones were not identified to species, these
findings are questionable. Finally, a mandible and
tooth are from an adult female elephant seal.

Ultimately, the data from the excavation units
and surface collection at SMI-481 are dominated by
adult or subadult animals (94 percent), with just six
bones (6 percent) from one- to two-year old or
younger animals. The vast majority of the fur seal
remains are from females (96 percent), and all of the
California sea lion remains are from males. These
data suggest that most of these animals were ob-
tained from haul-outs on land or offshore rocks and
not from a rookery. Had the occupants of this site
exploited a rookery, considerably higher numbers of
pup remains and female California sea lions proba-
bly would have been recovered (see Etnier 2002).
The available data suggest that hunting may have
occurred at sea, on offshore rocks such as Castle
Rock, or possibly from the periphery of a rookery.
California sea lions and Guadalupe and northern fur

Figure 5.6. Summary of marine mammal remains identified to species from SMI-481.
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seals are currently most abundant during the late
spring and summer on San Miguel Island (DeLong
and Melin 2002; Stewart and Yochem 2002), raising
the possibility that many of these animals may have
been taken during these seasons. These animals
have been seen on the island at various times of the
year (Stewart and Yochem 2002), however, suggest-
ing that more data are needed from a variety of San
Miguel sites to test and refine these seasonality in-
ferences.

Birds
All of the bird bone from Units 1a and 1b were ana-
lyzed in detail. Thirty-five bird bones weighing 9.9
g were recovered in Unit 1a, and 3.7 g and 17 bird
bones were identified in Unit 1b (Table 5.8). As in
many Channel Islands sites, the number of bird
bones at SMI-481 is considerably lower than other
faunal classes. From both units, seven individual
birds from at least three different species were iden-
tified, including Cassin’s auklet, Brandt’s/Double-
crested cormorants, and gulls. All of these birds are
common residents on the island and could have
been scavenged or captured. Because the amount of

total bird bone is low, it is difficult to estimate the
importance of the various taxa.

Dietary Reconstruction
I calculated a dietary reconstruction for the SMI-
481 assemblage using the weight method, providing
another rough estimate of the relative importance
of various faunal classes. Dietary reconstructions
based on all of the faunal remains (1/8 inch) ob-
tained from Unit 1a suggest that marine mammals
are the dominant contributor of meat to the diet,
providing roughly 72 percent of the meat yield; fish
make up roughly 21 percent, shellfish only 7 per-
cent, and birds less than 1 percent. These data,
along with the high density by NISP and weight of
mammal remains, suggest that people at SMI-481
were focused on marine mammals for subsistence.
These data differ from all of the other archaeologi-
cal sites I excavated, where marine mammals are
usually only a supplementary part of the diet. The
high proportion of marine mammals may reflect
the proximity of SMI-481 to the Point Bennett pin-
niped rookery, to haul-outs near Otter Point and
Running Springs, and to nearby Castle Rock where

Table 5.8. Bird Remains from Unit 1a and Unit 1b at SMI-481. 

Note: Based on 1/8-inch recovery and all weights in grams. Volume 1a = 0.08 m3 and volume 1b = 0.077m3.
a Percentages based on specimens identified to family, genus, and species.

Unit 1a Unit 1b Total

Taxon Wt. NISP MNI Wt. NISP MNI Wt. % Wt.a NISP % NISP MNI %MNI

Alcidae 0.1 2 — — — — 0.1 0.7 2 3.8 — —

Ptychoramphus 
aleuticus 
(Cassin’s auklet)

0.5 2 1 0.1 1 1 0.6 4.4 3 5.8 2 28.6

Laridae

Large gull cf. 
Larus occidentalis 
(western gull) 

1.0 2 1 0.6 1 1 1.6 11.8 3 5.8 2 28.6

Larus californi-
cus (California 
gull)

0.3 1 1 0.4 1 1 0.7 5.1 2 3.8 2 28.6

Phalacrocoracidae

Phalacrocorax 
spp. (Brandt’s/
Double-crested 
cormorant)

3.5 2 1 — — — 3.5 25.7 2 3.8 1 14.3

Aves undif. 4.5 26 — 2.6 14 7.1 52.2 40 76.9 — —

Total 9.9 35 4 3.7 17 3 13.6 — 52 — 7 —
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pinnipeds congregate today. The dominance of ma-
rine mammals at this site also illustrates the local
variability of Chumash subsistence strategies.

When only fish and shellfish are compared, fish
provide roughly 75 percent of the total meat yield,
and shellfish contribute only about 25 percent.
These findings are similar to data provided by Ken-
nett and Conlee (2002) for Santa Rosa and San
Miguel sites of this age, where fish clearly are dom-
inant and shellfish appear to be supplemental.

DISCUSSION

The Otter Point area is environmentally rich, with
a wide variety of fauna and fairly reliable freshwater.
The faunal remains from SMI-481 suggest that
people were exploiting a range of animals and habi-
tats, including rocky intertidal and kelp forest habi-
tats for shellfish and fish, and other environments
for marine mammals. The presence of billfish in the
site deposits suggests that people were using sophis-
ticated watercraft (i.e., plank canoes) and other
technology (harpoons, etc.) at this time (see Arnold
1995; Arnold and Bernard 2005; Davenport et al.
1993; Gamble 2002). The abundant marine mam-
mal remains are distinct from the other sites and
suggest people may also have been using watercraft
to obtain marine mammals from Castle Rock and
other offshore islets.

Compared with those at SMI-163 and other
later sites (see Chapter 6), both subsistence and or-
namental artifacts are relatively rare at SMI-481.
The absence of stone points or other artifacts

clearly associated with pinniped hunting contrasts
with the findings at SMI-87 (Chapter 4), where nu-
merous items probably associated with pinniped
hunting were found. It is possible that people relied
primarily on simple technologies such as clubs and
other tools to hunt these animals, that perishable
technologies such as wood spears were used, or that
many of the items used to hunt these animals were
lost during hunting endeavors.

The diverse faunal data from Stratum 1 suggest
that SMI-481 was a residential base used by Chu-
mash peoples for a wide variety of activities. Burn-
ing on many of the marine mammal bones and
some fish bones indicates that food remains were
processed and consumed on site. Evidence of bead
production and other activities, however, suggests
that this site was more than just a hunting camp.
The deposits appear to represent a relatively nar-
row window of time, perhaps a century or so of oc-
cupation. The dense nature of the faunal assemblage
suggests that human population at the site may also
have been relatively high. Unfortunately, domestic
features were not identified on the surface or dur-
ing excavation.

SMI-468: SITE SETTING 
AND CONTEXT

SMI-468 is a village and shell midden located about
0.5 km east of SMI-481. The site sits on a terrace
roughly 1 m above the beach, with a steep terrace
rising directly south of the site (Figure 5.7). With
occupations spanning the late Middle through Late

Figure 5.7. SMI-468 site setting and landscape.
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periods, the site is situated between Otter Creek
and Simonton Cove and adjacent to SMI-469 to the
west and SMI-467 to the east. SMI-468 has a com-
manding view of Otter Harbor, Simonton Cove,
and Harris Point. A freshwater seep is located in the
small sea cliff on the northeastern site margin. The
site is covered by dense ice plant, exotic grasses, and
other low-lying vegetation that heavily obscure sur-
face visibility. The sea-cliff exposure provides a
cross section of the midden, and a few rodent (rat?)
tailings also supply a glimpse of some of the subsur-
face materials. 

At least 10 C-shaped berms are present across
the site and appear to be the remains of house de-
pressions (Figure 5.8). These berms are largely
composed of dense shell midden deposits and are
situated in three main clusters located in a roughly
east–west trending line. It is unclear if these berms
were shaped by wind or were built as windbreaks or
some other function. Excavation units and auger
holes in these berms support the idea that these are
houses or some other kind of structural feature, but
complete excavation of one of these berms is
needed to determine their precise layout and func-
tion. Sea-cliff erosion will likely bisect one of these
in the future, providing a stratigraphic cross section

of the features. Adjacent SMI-469 also contains two
smaller berms that may be related to the occupation
at SMI-468.

Field Research and Stratigraphy
Fieldwork at SMI-468 was designed to obtain rep-
resentative faunal and artifact samples, to help de-
termine the function of the house berms, and to
obtain details on the spatial and temporal distribu-
tion of archaeological materials. Mapping and exca-
vation were conducted at SMI-468 in summer 2001.
Because of the dense ground cover, systematic sur-
face collections were not performed at SMI-468.

Two 0.5 × 0.5 m units were excavated at the
site. Unit 1 is located in the midden berm of House
7, and Unit 2 is located in the midden berm of
House 3. Both of these units contain dense concen-
trations of well-preserved faunal remains and arti-
facts. Unit 1 was excavated to a depth of roughly 1
m. Based on soil color and composition and the
density of the midden deposits, four distinct strata
were identified in the unit (Figure 5.9). Two radio-
carbon dates from the top and bottom of Unit 1,
however, suggest that these strata were deposited
relatively rapidly, dating to around the time of the
Transitional period (see below). Stratum I is a gen-

Figure 5.8. Map of SMI-468 showing location of house berms, units, and auger holes.
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erally highly fragmented, low-density shell midden.
Stratum II contains a dense shell midden deposit
with low fragmentation and excellent preservation.
Stratum III is similar to Stratum II, but has better
preservation and numerous whole shell valves and a
slightly darker soil. Stratum IV is a densely com-
pacted basal layer with small bits of fragmented
shell midden, some of which had probably been
trampled into this level. The small bits of shell per-
sist in this level for roughly 10 cm at which time
sterile deposits are encountered. An auger hole was
excavated through sterile deposits in this unit down
another 50 cm. Stratum IV could represent a house
floor or some other living surface associated with
the midden berm adjacent to the unit. Defining
house floors in California is complex (see Gamble
1995), and because of the small size of the excava-
tion unit, it is difficult to determine more precisely
if this was in fact a house floor or a post-deposi-
tional feature (see Stein 1992).

Unit 2 has three distinct strata that represent a
longer period of occupation than Unit 1 (see be-
low). The deposits in this unit are generally similar
to those in Unit 1. However, Unit 2 does not con-
tain the compact, low-density, and highly frag-
mented shell midden found in the upper 30 cm
(Stratum I) in Unit 1. Stratum I in Unit 2 is a dense
shell midden deposit with generally good preserva-
tion (Figure 5.10). Stratum II also contains a dense
shell midden, but fragmentation of faunal remains

in this level is slightly lower than in Stratum I, and
the soil is less consolidated than in Stratum I. Stra-
tum III is a relatively compact, sandy loam with a
low to moderately dense shell midden. Near the
bottom of this level, the midden density becomes
quite low and fragmented, similar to the possible
floor feature in Unit 1, Stratum IV. An auger hole
was excavated through sterile deposits in the bot-
tom of this unit for another 50 cm.

To provide information on the extent and depth
of the site deposits, characteristics of the midden
constituents, and the nature of the human occupa-
tion, 10 auger holes were excavated across the site.
Each of these auger holes was placed adjacent to
one of the house berms (see Figure 5.8). In most of
these berms, shell midden deposits are dense and
are similar to those encountered in Units 1 and 2.
However, House 10 contains a low-density shell
midden deposit, suggesting that occupation of the
far eastern portion of the site may have been rela-
tively ephemeral. Radiocarbon samples were pulled
in situ from the side walls of all of the auger holes.
To provide a general chronology for these areas of
the site, samples from Houses 1, 2, 4, 5, 6, 9, and 10
were dated. Two dates from the sea cliff obtained by
Kennett were adjacent to the berm of House 8.
Along with the dates from the units for Houses 3
and 7, all of the houses at the site have at least one
radiocarbon date associated with them. While some
of these houses may contain multiple occupations,

Figure 5.9. Stratigraphic profile from SMI-468, Unit 1. Figure 5.10. Stratigraphic profile from SMI-468, Unit 2. 
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the radiocarbon chronology for each of these house
berms provides important insight on the larger oc-
cupation of the site.

In the rest of this chapter, I present the results
of artifact and faunal analysis from Units 1 and 2. I
focus on the Transitional period deposits in Unit 1
and the late Middle period deposits in Unit 2 (see
below). During the summer of 1997, Kennett and I
excavated a small bulk sample from midden deposits

exposed in the sea cliff at the site (see Figure 5.7). I
also present the results of midden analysis from this
bulk sample (Area A Bulk Sample). The data from
these samples provide details on the occupation of
SMI-468 and its relationship to nearby SMI-481.

Chronology
Sixteen radiocarbon dates were obtained from the
site deposits, including samples from the excavation

Table 5.9. Radiocarbon Dates from SMI-468 and SMI-469.

Note: All dates were calibrated using Calib 4.3 (Stuiver and Reimer, 1993, 2000). A ∆R of 225 ± 35 years was used for all shell sam-
ples, and 13C/12C ratios were determined by the radiocarbon labs, or an average of +430 years was applied (Erlandson 1988b).

Sample # Provenience Material
Uncorrected

14C Age

13C/12C
Adjusted Age

Calendar Age 
Range

(cal BP), 1 sigma
Calendar Age Range 

(AD/BC), 1 sigma

SMI-468
OS-33418 House 10, auger 2, 

50–53 cm
California 

mussel
— 1040 ± 30 490 (460) 430 AD 1460 (1490) 1520 

OS-34807 Unit 2, Stratum I California
 mussel

— 1210 ± 30 620 (550) 530 AD 1330 (1400) 1420

OS-39312 House 4, auger 8, 
45–47 cm

California 
mussel

— 1220 ± 35 630 (560) 530 AD 1320 (1390) 1420

Beta-107986 Sea cliff, 0–5 cm Black 
abalone

820 ± 60 1250 ± 60 650 (620) 540 AD 1300 (1330) 1410

OS-39314 House 6, auger 5, 
59–60 cm

California 
mussel

— 1400 ± 25 750 (710) 670 AD 1200 (1250) 1280

OS-39311 House 9, auger 3, 
54–56 cm

California 
mussel

— 1460 ± 25 820 (760) 720 AD 1130 (1190) 1230

Beta-107985 Sea cliff, 50 cm California 
mussel

1040 ± 70 1470 ± 70 890 (780) 690 AD 1060 (1170) 1260

OS-39333 Unit 2, Stratum II California 
mussel

— 1490 ± 35 880 (790) 740 AD 1070 (1160) 1210

Beta-107349 SE house berm, 
5–10 cm, top of unit 1

Black 
abalone

1070 ± 80 1500 ± 80 910 (820) 720 AD 1040 (1130) 1230

OS-39310 House 8, auger 4, 
56–58 cm

Red 
abalone

— 1520 ± 35 910 (850) 780 AD 1050 (1100) 1180

OS-33356 Unit 1, west wall, 
87–88 cm, base of unit

Black 
abalone

— 1530 ± 30 910 (870) 790 AD 1040 (1080) 1160

OS-39313 House 1, auger 10, 
45–47 cm

California 
mussel

— 1620 ± 35 970 (930) 910 AD 980 (1020) 1050

OS-33357 Unit 2, Stratum III California 
mussel

— 1760 ± 30 1150 (1080) 1040 AD 800 (880) 910

OS-33419 House 2, auger 9, 
60–62 cm

California 
mussel

— 1850 ± 35 1240 (1180) 1140 AD 710 (770) 810

OS-39334 House 5, auger 6, 
42 cm

California 
mussel

— 1860 ± 35 1250 (1200) 1150 AD 700 (750) 800

OS-33421 Unit 2, duplicate of 
OS-33357

California 
mussel

— 1900 ± 30 1270 (1240) 1180 AD 680 (710) 770

SMI-469
OS-33354 Berm on west side of 

site, 15 m from sea 
California 

mussel
— 1810 ± 30 1190 (1150) 1080 AD 760 (800) 870
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units, in situ from auger holes, and from bulk sam-
ples obtained by Kennett (Table 5.9). These radio-
carbon dates suggest human occupation, spanning
roughly 700 years, including the late Middle, Tran-
sitional, and Late periods. The earliest date from
the site produced a calibrated intercept of roughly
1200 cal BP (AD 750) from near the base of the de-
posits in House Berm 5. A 14C date from House 2
also produced a date of roughly 1180 cal BP (770
cal BP). The most recent date from the site, 460 cal
BP (AD 1490), is from a relatively low-density de-
posit in House 10, located on the eastern margin of
the site.

The majority of the site occupation ranges
from 900 to 600 cal BP (ca. AD 1000 to 1350) or
roughly the duration of the Transitional period (AD
1150 to 1300). This includes 10 dates from two ex-
cavation units, four houses, and sea-cliff exposures,
suggesting a relatively dense occupation during this
time period. Four 14C dates from Unit 2 and
Houses 2 and 5 date to the late Middle period, and
three dates from Houses 4 and 10 and Unit 2 pro-
duced dates during the Late period or immediately
after the transition. The Transitional period was
identified by Arnold (1992a) as a time in Chumash
history when formal craft specialization and other
aspects of cultural complexity may have developed
on the Channel Islands (see Chapter 2). There also
appears to have been substantial village abandon-
ment and reorganization during this time period as
a response to prolonged drought and possibly de-
creased marine productivity (see Arnold 1992a,
1992b, 2001a, 2001c; Arnold et al. 1997a; Jones et
al. 1999; Kennett and Kennett 2000; Yatsko 2000).
Consequently, Channel Islands sites dating to this
time period are relatively rare (Erlandson et al.
2001b). The presence of a continuous occupation
before, during, and after the Transitional period at
SMI-468 makes this assemblage highly significant.

The radiocarbon dates from the various houses
and units on the site present an interesting cluster.
First, the oldest dates for the site come from the
house berms on the western site boundary, with
both Houses 2 and 5 producing late Middle period
dates. The western site area also produced dates of
AD 1160 and 1390, suggesting it was in use during
the Transitional period and/or Late period. A single
date from a house berm at adjacent SMI-469 to the
west was also late Middle period in age dating to ca.
AD 800. These early dates on the western site area

correspond with the deposits from the top of the
dune (Stratum 1) at SMI-481. The middle cluster
of house features, including Houses 6, 7, 8, and 9,
produced dates exclusively during the Transitional
period, including five dates between AD 1080 and
1250. Kennett obtained two dates from the sea cliff
in front of these features which also fall within the
Transitional period. Finally, House 10, a small berm
with low-density deposits, was dated to the Late pe-
riod or roughly AD 1490. The distinct spatial and
temporal patterning of the site occupation suggests
a lengthy and complex occupation.

Radiocarbon dates from the top and bottom of
the Unit 1 deposits suggest that they date to a rela-
tively narrow window of time between about 910
and 720 cal BP (AD 1040 to AD 1230). Unit 2,
however, contains three different occupations. The
Stratum III deposits appear to date to roughly 1150
cal BP (AD 800), representing some of the earliest
occupation of the site. Two dates from the same
shell for this basal deposit produced intercepts of
1240 to 1070 cal BP (AD 710 and 880), a difference
possibly the result of dating different growth rings
on the same shell (see Culleton et al. 2006). Here I
present the average of these two dates, ca. 1150 cal
BP. A date of ca. 790 cal BP (AD 1160) was ob-
tained for Stratum II, roughly corresponding with
the occupation in Unit 1. A single California mussel
shell from near the top of Stratum I was dated to
roughly 550 cal BP (AD 1400). Finally, the Area A
Bulk Sample excavated by Kennett dates to roughly
780 cal BP (AD 1170).

ARTIFACTS

From Units 1 and 2, 233 artifacts, including 96
shell, seven bone, 80 stone, and 50 asphaltum arti-
facts were recovered (Table 5.10). As in many sites
of this age, the artifact assemblage is dominated by
Olivella beads, bead blanks, and BIP (31 percent of
all artifacts), as well as microdrills and microblades
(33 percent of all artifacts).

In Unit 1, 226 artifacts were recovered (958 per
m3). Most of these are Olivella shell artifacts, in-
cluding 13 wall disk bead blanks, 22 wall BIP, and 15
wall beads (Figure 5.11). A smaller proportion of
the Olivella shell assemblage (23 percent) is made up
of nine callus blanks and six callus BIP. Three Ol-
ivella barrel beads were also identified. The pres-
ence of wall beads, bead detritus, and callus bead-
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making artifacts in these deposits is similar to other
assemblages dated to the Transitional period (see
Arnold and Graesch 2001:81). The density of Ol-
ivella bead detritus in the assemblage is 3,386 g per
m3, a value that is comparable to some Santa Cruz
Island sites of this time period, where values gener-
ally range between 3,000 and 6,200 g per m3 (Ar-
nold and Munns 1994). Other shell artifacts in the
assemblage include two pieces of worked black
abalone, six red abalone epidermis BIP, three red
abalone disk beads, and four Mytilus fishhook
fragments.

Bone artifacts are relatively rare in the sample,
with just one piece of a ground/polished fragment
of marine mammal bone, a worked mammal rib
that is similar to Gifford’s (1940) E and F series
(knife, scraper, or strigil), four bone barbs, and a
bone awl fragment (Figure 5.12). Stone artifacts
were common in Unit 1, with at least 80 speci-
mens, not including debitage. Microblades and mi-
crodrills were the most abundant stone artifacts,
with 38 trapezoidal microblades or microdrills, 20
triangular unprepared microdrills or microblades,
15 triangular prepared microblades or microdrills,
and four undiagnostic microdrills. The dominance
of trapezoidal and unprepared microliths (75 per-
cent of all microliths) in Unit 1 is similar to most
Transitional period assemblages that are domi-
nated by unprepared microliths with fewer pre-
pared specimens (Arnold et al. 2001; Preziosi
2001:158). Because no cores were present in the
sample, it appears that people were likely obtain-
ing finished microblades and/or drills through
trade or making them in other areas of the site.
The other stone artifacts identified in the assem-
blage include a heat-treated or burned chert bi-
face, and two retouched chert flakes. Two tarring
pebbles and 40 fragments of asphaltum with bas-
ketry impressions were also recovered.

In the late Middle period sample from Unit 2,
only nine shell artifacts were recovered (see Table
5.10). Again most of these (67 percent) are Olivella
shell artifacts, including five wall disk BIP and one
blank. Olivella bead detritus densities are relatively
low (856 g per m3), but are comparable with other
late Middle period sites on the Channel Islands (Ar-
nold and Graesch 2001; Arnold and Munns 1994;
Kennett and Conlee 2002). A red abalone shell fish-
hook midsection and worked fragment of abalone
were also recovered. Finally, one Dentalium neo-

hexagonum bead was identified in the assemblage.
Dentalium beads are relatively rare on the Channel
Islands, but the presence of Dentalium neo-
hexagonum in the assemblage is consistent with the
findings from most late Channel Islands sites which
generally contain this species, versus early sites
which generally contain Dentalium pretiosum (Ar-
nold and Graesch 2001; Erlandson et al. 2001a;
King 1990). Finally, one Olivella wall disk bead, two
wall disk BIP, one red abalone BIP, one trapezoidal
microdrill, and one trapezoidal microblade were re-
covered from the Area A Bulk Sample.

SUBSISTENCE STRATEGIES

The most common materials recovered from SMI-
468 are faunal remains, including shellfish, fish,
bird, and mammal remains. All of the faunal re-
mains described below are from 1/8-inch residuals
from units 1 and 2. Additional details on data from
individual levels are available in Rick (2004a).

Shellfish and Invertebrates

UNIT 1
A variety of shellfish and invertebrate remains was
found in Unit 1. In the analyzed sample, 15.3 kg of
shell from at least 2,738 individuals and a minimum
of 29 different taxa were identified (Table 5.11). The
sample is dominated by rocky intertidal taxa. The
differences in the species composition between the
analyzed levels is relatively minor, suggesting conti-
nuity in shellfish-collecting strategies throughout
the relatively brief time of occupation represented
by this unit.

California mussel is the dominant taxa by both
weight (68 percent) and MNI (62 percent). Black ab-
alone is the second most abundant taxon with 6 per-
cent of the weight and 2 percent of the MNI. Red
abalone provides 4 percent of the weight but only 1
percent of the MNI. Black turban contribute 4 per-
cent of the weight and 6 percent of the MNI. As in
previous samples, platform mussels provide only 1
percent of the weight but 11 percent of the MNI. A
variety of small limpets are also present in the sam-
ple, representing less than 1 percent of the shell
weight, but over 8 percent of the MNI. These small
limpets were probably brought to the site inciden-
tally with other shellfish, kelp, etc. Similarly, small
barnacles (Barnacle undif. and Pollicipes polymerus)
make up about 3 percent of the total shell weight,
but most were probably incidental by-products.
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Table 5.10. Artifacts from Unit 1 (All Levels) and Unit 2, Stratum III at SMI-468 (1/8-inch).

a BIP= bead in production.

Artifact Unit 1 Unit 2
Shell Artifacts
Dentalium neohexagonum bead — 1
Haliotis cracherodii worked 2 —
Haliotis rufescens BIPa 6 —
Haliotis rufescens disk bead 3 —
Haliotis rufescens fishhook fragment — 1
Haliotis rufescens worked 1 —
Haliotis spp. worked — 1
Mytilus grooved-shank fishhook fragment 3 —
Mytilus fishhook fragment 1 —
Mytilus disk BIP 2 —
Mytilus disk bead 3 —
Olivella barrel bead 3 —
Olivella callus blank 9 —
Olivella callus BIP 6 —
Olivella wall disk BIP 22 5
Olivella wall blank 13 1
Olivella wall disk bead 15 —
Subtotal 89 9
Bone Artifacts
Mammal bone medium barb 3 —
Mammal bone large barb 1 —
Mammal bone awl 1 —
Mammal rib knife or scraper 1 —
Worked mammal bone 1 —
Subtotal 7 —

Stone Artifacts
Biface chert 1 —
Retouched/Utilized chert flake 2 —
Trapezoidal microblade 16 —
Trapezoidal microdrill 22 —
Triangular unprepared microblade 11 —
Triangular unprepared microdrill 9 —
Triangular prepared microblade 5 —
Triangular prepared microdrill 10 —
Undiagnostic microdrill 4 —
Subtotal 80 —
Other Artifacts
Asphaltum w/ impressions 40 —
Tarring pebble 10 —
Subtotal 50 —
Total 226 9
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UNIT 2
As in Unit 1, the shellfish and invertebrate remains
from Unit 2, Stratum III were relatively dense.
Roughly 2.9 kg of shell from at least 390 individuals
and 22 different taxa were identified (Table 5.12).
The sample is also dominated by rocky intertidal
taxa.

California mussel is the dominant taxon by both
weight (39 percent) and MNI (33 percent). Red aba-
lone is considerably more abundant in this unit, pro-

viding 12.5 percent of the weight but only 1.5
percent of the MNI. Black abalone provides 11.5
percent of the weight and 3.6 percent of the MNI.
Black turbans contribute 4.8 percent of the weight
and 7.9 percent of the MNI, similar to that in Unit 1.
Sea urchins are fairly abundant with 5 percent of the
shell weight, compared with 2.5 percent in Unit 1.
Small limpets, slippers, and barnacles are also
present, but were probably brought to the site as inci-
dental by-products. All other shellfish taxa are minor

Figure 5.11. Shell beads, bead blanks, and microdrills from SMI-468. From left to right: 
Dentalium neohexagonum bead, Olivella wall disk bead blanks (2), Olivella wall disk beads 
(2), red abalone disk beads, trapezoidal microdrill, triangular prepared microdrill.

Figure 5.12. (Left) Two California mussel shell fishhooks; (right) three mammal 
bone barbs; all from SMI-468. Note that the two smaller bone barbs are burned.
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Table 5.11. Shellfish and Invertebrate Remains from Unit 1 at SMI-468.

Note: Shellfish and invertebrate remains from levels 30–40 cm, 50–60 cm, and 70–80 cm. Based on 1/8-inch recovery and all 
weights in grams. Volume = 0.077 m3.

 Taxon Wt. % Wt. MNI %MNI
Astraea undosa (wavy turban) 0.5 < 0.1 4 0.1

Barnacle undif. 311.2 2.0 — —

Calliostoma spp. (top snails) 0.8 < 0.1 12 0.4

Chiton undif. 190.3 1.2 — —

Corallina spp. (coralline algae) 4.5 < 0.1 — —

Crab undif. 54.4 0.4 — —

Crepidula spp. (slipper shells) 4.4 < 0.1 52 1.9

Cryptochiton stelleri (gumboot chiton) 71.9 0.5 — —

Dendraster excentricus (sand dollar) 1.0 < 0.1 — —

Diodora aspera (rough keyhole limpet) 12.6 0.1 9 0.3

Fissurella volcano (volcano limpet) 2.4 < 0.1 8 0.3

Gastropod undif. 5.8 < 0.1 26 0.9

Haliotis cracherodii (black abalone) 851.8 5.6 53 1.9

Haliotis rufescens (red abalone) 603.0 3.9 25 0.9

Haliotis spp. (abalone undif.) 45.6 0.3 1 <0.1

Hinnites multirugosus (giant rock scallop) 15.2 0.1 1 <0.1

Land snail 9.3 0.1 20 0.7

Limpet undif. 101.5 0.7 233 8.5

Lottia gigantea (owl limpet) 204.8 1.3 57 2.1

Margarites succinctus (tucked margarite) 3.5 < 0.1 7 0.3

Megathura crenulata (keyhole limpet) 3.5 < 0.1 1 < 0.1

Mytilus californianus (California mussel) 10,330.0 67.6 1707 62.3

Nacre undif. 493.2 3.2 — —

Nucella spp. (dogwinkles) 0.2 < 0.1 1 < 0.1

Olivella biplicata (purple olive) 260.7 1.7 — —

Pelecypod 1.1 < 0.1 2 0.1

Pollicipes polymerus (gooseneck barnacle) 164.7 1.1 — —

Septifer bifurcatus (platform mussel) 199.1 1.3 312 11.4

Serpulorbis squamigerus (scaled worm snail) 1.3 < 0.1 — —

Strongylocentrotus spp. (sea urchins) 404.2 2.6 — —

Tegula brunnea (brown turban) 74.1 0.5 13 0.5

Tegula funebralis (black turban) 675.6 4.4 167.0 6.1

Tegula spp. (turban undif.) 134.4 0.9 27 1.0

Undif. Shell 41.7 0.3 — —

Total 15,278.3 — 2738 —
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contributors to the shell weight or MNI, including
Olivella biplicata (1.2 percent of weight) and platform
mussels (1.5 percent of weight).

AREA A BULK SAMPLE

A small sample of shellfish and invertebrate remains
was also analyzed from the lower portion of the Area
A Bulk Sample obtained from the sea cliff by Ken-
nett. This bulk sample is small, with a volume of just
0.005 m3. However, over 460 g of shellfish from 57
individuals and 50 g of fish, mammal, and bird bone
was recovered (Table 5.13). The vertebrate remains
have not been identified beyond general categories,
but the shellfish remains from the lower level of this
sample have been analyzed. At least 16 different taxa
were identified and, as in the other two units, the
sample is dominated by rocky intertidal taxa.

California mussel is the dominant taxon, with
73 percent of the weight and MNI. The second
most abundant taxon by weight is sea urchin, with
5.1 percent, a relatively high percentage for this
taxon. Black abalone provides 4.9 percent of the
weight, and red abalone contributes about 2.0 per-
cent. Black turbans contribute about 3.4 percent of
the weight and 8.8 percent of the MNI. Small lim-
pets and barnacles are relatively limited in the sam-
ple with just 0.2 percent and 3.2 percent of the
weight, respectively. All other taxa are relatively
limited in the assemblage, including Olivella, with
just 1 percent of the total shell weight.

Fish

UNIT 1
Fish remains from the analyzed sample in Unit 1 are
abundant. About 567 g and 5,915 individual fish
bones were recovered and identified to the most spe-
cific taxonomic category possible (Table 5.14). Of
these, roughly 1,114 (19 percent) bones were identi-
fied to family, genus, or species, including at least 19
different taxa.

Rockfish are abundant, constituting roughly 46
percent of the weight, 28 percent of the NISP, and
23 percent of the MNI. Labrids are also common in
the sample, with the highest percentage of the
NISP (43 percent), but only about 5 percent of the
weight and 14 percent of the MNI. Undifferenti-
ated surfperch and pile perch are also abundant,
contributing roughly 15 percent of the weight and
NISP and about 12 percent of the MNI. Sheep-

head, lingcod, and cabezon are also present, and,
because the bones of these fishes are relatively
heavy, they combine for about 30 percent of the to-
tal weight, but only about 5 percent of the NISP
and 8 percent of the MNI.

Smaller fishes, such as greenling, atherinids,
and small sculpins, were also identified in the sam-
ple and make up about 5 percent of the MNI. Small
clupeids, however, make up about 4.4 percent of the
NISP, but 24 percent of the MNI. Some of the clu-
peid remains may have been introduced to the site
as stomach contents of marine mammals or other
animals, but the good preservation and abundance
of these remains suggest that many of them are cul-
tural in origin. Barracuda and an ocean sunfish ossi-
cle were also identified in the sample. These two
species combine for less than 1 percent of the NISP
and only about 5 percent of the MNI, suggesting
they were not a dominant part of the SMI-468 fish-
ery. These larger taxa are generally found in deep
waters, necessitating watercraft and sophisticated
fishing tackle, but they can also be found inshore,
making it difficult to discern precisely where these
fishes were caught. Three different elasmobranchs
were also identified in the sample, including bat ray,
triakids, and a probable salmon shark. Elasmo-
branchs, however, make up only about 1 percent of
the total fish NISP.

Only minor differences were noted in the
abundance of the various taxa between the analyzed
levels. The most significant difference involves la-
brids, which make up about 49 percent of the NISP
in the lower level and only about 5 percent in the
upper deposit (Rick 2004a). This discrepancy may
represent a one-time significant catch of labrids in
the lower deposits, rather than a wholesale change
in fishing tactics through time. Most of the fishes in
the sample are relatively common in nearshore kelp
forest and rocky reef habitats surrounding the is-
lands, suggesting that people fished primarily in the
waters near SMI-468. It is possible that people oc-
casionally ventured into offshore waters to obtain
barracuda, ocean sunfish, and other fishes. A variety
of techniques could have been used to catch the
fishes represented in the sample, including hook
and line, spearing, and netting. Single-piece shell
fishhooks were recovered from the site, supporting
the use of hook and line. The small labrids, clu-
peids, and other taxa were probably obtained with
nets.
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UNIT 2
Fish bones are considerably less abundant in the an-
alyzed sample from Unit 2, with just 115 g and
1,807 fish bones (Table 5.15). However, the sample
contains at least 11 different taxa, including 10 te-
leosts and one elasmobranch. Of the 1,807 fish
bones analyzed, 14 percent by NISP were identified
to family, genus, or species, a slightly lower value
than that for Unit 1.

Similar to Unit 1, rockfish are the most abun-
dant taxon, with about 48 percent of the weight, 36

percent of the NISP, and 22 percent of the MNI.
The remains of labrids are again fairly common,
with 29 percent of the NISP and 13 percent of the
MNI. Surfperches are also relatively abundant,
with 16 percent of the NISP and 17 percent of the
MNI. Small fishes, including atherinids and clu-
peids, combined for about 7 percent of the NISP
and 13 percent of the MNI. The remains of cabe-
zon and sheephead account for 32 percent of the
weight, but only 9 percent of the NISP and 17 per-
cent of the MNI. Undifferentiated mackerel were

Table 5.12. Shellfish and Invertebrate Remains from Unit 2, Stratum III at SMI-468.

Note: Based on 1/8-inch recovery and all weights in grams. Volume = 0.041 m3.

Taxon Wt. % Wt. MNI % MNI
Barnacle undif. 57.4 2.0 — —

Calliostoma spp. (top snails) 0.8 < 0.1 5 1.3

Chiton undif. 69.9 2.4 — —

Corallina spp. (coralline algae) 4.0 0.1 — —

Crab undif. 28.0 1.0 — —

Crepidula spp. (slipper shells) 0.5 < 0.1 6 1.5

Cryptochiton stelleri (gumboot chiton) 6.0 0.2 — —

Gastropod undif. 4.2 0.1 17 4.4

Haliotis cracherodii (black abalone) 335.5 11.5 14 3.6

Haliotis rufescens (red abalone) 363.5 12.5 6 1.5

Haliotis spp. (abalone undif.) 0.6 < 0.1 1 0.3

Land snail 0.6 < 0.1 9 2.3

Limpet undif. 56.0 1.9 104 26.7

Lottia gigantea (owl limpet) 133.5 4.6 25 6.4

Megathura crenulata (giant keyhole limpet) 1.6 0.1 1 0.3

Mytilus californianus (California mussel) 1120.8 38.5 129 33.1

Nacre undif. 247.0 8.5 — —

Olivella biplicata (purple olive) 35.1 1.2 — —

Pollicipes polymerus (gooseneck barnacle) 24.2 0.8 — —

Septifer bifurcatus (platform mussel) 42.7 1.5 14 3.6

Serpulorbis squamigerus (scaled worm snail) 0.5 < 0.1 — —

Strongylocentrotus spp. (sea urchins) 145.4 5.0 — —

Tegula brunnea (brown turban) 42.9 1.5 12 3.1

Tegula funebralis (black turban) 140.6 4.8 31 7.9

Tegula spp. (turban undif.) 41.0 1.4 16 4.1

Undif. Shell 9.4 0.3 — —

Total 2911.7 — 390 —
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also identified in the sample, making up about 2
percent of the NISP. What appears to be a tooth
from a blue shark was the only elasmobranch iden-
tified in the sample.

All of the fish identified in the Unit 2 sample
could have been taken from nearshore kelp for-
ests or rocky reefs, using hook and line, nets, and
spears. For the most part, the types of fishes and
abundance of each taxon identified in Unit 2 and
Unit 1 are similar. Both are dominated by rock-
fish, labrids, and surfperch, with smaller amounts
of clupeids, atherinids, cabezon, sheephead, and
other fishes. The only difference between the

two is the absence of barracuda and ocean sunfish
in Unit 2. However, these are both relatively rare
in Unit 1, probably representing incidental
catches rather than distinct differences in the
overall fishery. These data suggest relative conti-
nuity in the fishery at SMI-468 across the late
Middle and Transitional periods, with an increase
in the number of taxa in the Transitional period
assemblage.

Mammals
Mammal remains from the analyzed samples of
Units 1 and 2 were relatively limited. Four hundred

Table 5.13. Faunal Remains from Area A Bulk Sample at SMI-468.

Note: Based on 1/8-inch recovery and all weights in grams. Volume = 0.005 m3.
a Percentages for shellfish and invertebrates and vertebrate remains are separate.

Lower Stratum

Taxon Wt. % Wt.a MNI % MNI

Barnacle undif. 6.9 1.5 — —

Chiton undif. 0.8 0.2 — —

Coronula diadema (whale barnacle) 0.5 0.1 1 1.8

Crab undif. 5.7 1.2 — —

Crepidula spp. (slipper shells) 1.9 0.4 2 3.5

Gastropod undif. 0.1 < 0.1 1 1.8

Haliotis cracherodii (black abalone) 22.5 4.9 1 1.8

Haliotis rufescens (red abalone) 9.2 2.0 1 1.8

Limpet undif. 1.0 0.2 — —

Lottia gigantea (owl limpet) 12.4 2.7 2 3.5

Mytilus californianus (California mussel) 334.6 72.7 41 71.9

Nacre undif. 4.7 1.0 — —

Olivella biplicata (purple olive) 4.5 1.0 — —

Pollicipes polymerus (gooseneck barnacle) 8.0 1.7 — —

Strongylocentrotus spp. (sea urchins) 23.6 5.1 — —

Tegula brunnea (brown turban) 1.7 0.4 1 1.8

Tegula funebralis (black turban) 15.8 3.4 5 8.8

Tegula spp. (turban undif.) 4.0 0.9 2 3.5

Undif. shell 2.3 0.5 — —

Shellfish Subtotal 460.2 — 57 —

Bird bone 0.5 1.0 — —

Fish bone 33.2 66.4 — —

Mammal bone 16.3 32.6 — —

Vertebrate Subtotal 50.0 — — —

Total 510.2 — — —



LATE HOLOCENE OCCUPATION OF OTTER HARBOR 87

Table 5.14. Fish Remains from Unit 1 at SMI-468.

Note: Based on 1/8-inch recovery and all weights in grams. Fish remains are from the 30–40 cm and 70–80 cm levels. Volume = 
0.051 m3. All specimens noted with a ? mark are tentative identifications.
a Percentages based on specimens identified to family, genus, and species.

Taxon Wt. % Wt. a NISP % NISP MNI % MNI

Teleost
Atherinidae (silversides) 0.1 0.1 1 0.1 1 1.4

Clinidae (kelpfish) 0.3 0.2 2 0.2 1 1.4

Clupeidae (sardines) 0.7 0.5 49 4.4 18 24.3

Cottidae (sculpin) < 0.1 0.1 1 0.1 1 1.4

Scorpaenichthys marmoratus (cabezon) 14.8 10.1 28 2.5 2 2.7

Embiotocidae (surfperch) 16.4 11.2 139 12.5 7 9.5

Damalichthys vacca (pile perch) 4.8 3.3 29 2.6 2 2.7

Hexagrammidae (greenling) 0.1 0.1 3 0.3 2 2.7

Ophiodon elongatus (lingcod) 17.9 12.3 15 1.4 2 2.7

Labridae (senorita or wrasse) 7.1 4.9 481 43.3 10 13.5

Semicossyphus pulcher (California sheephead) 10.3 7.1 14 1.3 2 2.7

Mackerel undif. 1.0 0.7 15 1.4 2 2.7

Molidae (molas)

Mola mola (ocean sunfish) 0.5 0.3 1 0.1 1 1.4

Scorpaenidae

Sebastes spp. (rockfish) 66.9 45.9 316 28.4 17 23.0

Sphyraenidae (barracudas)

Sphyraena argentea (California barracuda) 1.0 0.7 2 0.2 2 2.7

Stichaeidae (prickleback) 2.2 1.5 7 0.6 1 1.4

Small teleost undif. 0.1 — 3 — — —

Teleost undif. 420.6 — 4800 — — —

Subtotal 564.9 — 5906 — 71 —

Elasmobranch

Elasmobranch undif. 0.2 — 1 — — —

Lamnidae (mackerel sharks)

Lamna ditropis (salmon shark)? 0.1 0.1 2 0.2 1 1.4

Myliobatidae

Myliobatis californica (California bat ray) 0.3 0.2 2 0.2 1 1.4

Triakidae (smoothhounds, soupfin, etc.) 1.2 0.8 4 0.4 1 1.4

Subtotal 1.8 — 9 — 3 —

Total 566.7 — 5915 — 74 —
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and twenty-five mammal bones weighing 330.1 g
were recovered and analyzed from Unit 1 (Table
5.16). Of these bones, roughly 97 percent by NISP
(20 percent of the weight) are small, highly frag-
mentary mammal bones or undifferentiated bone
fragments. The majority of these are small frag-
ments of cancellous or cortical bones that are prob-
ably from marine mammals. Over 90 percent of the
NISP identified to more specific categories is from
marine mammals, including one element each from
northern fur seal and California sea lion (15.4 per-
cent combined), four otariid bones (30.8 percent),
four undifferentiated pinniped bones (30.8 per-
cent), one phocid bone (7.7 percent), and one ele-
phant seal bone. A reptile or amphibian vertebra
was also identified.

In Unit 2, 119.6 g and 485 mammal and other
bones were recovered and analyzed. Again roughly
97 percent by NISP of these bones are small and
fragmentary bits of cancellous or cortical bone that
are probably from marine mammals. The only di-
agnostic bones in the sample are 12 bones from an
undifferentiated otariid and one bone from a rodent
(probably deer mouse). The data from both the
units illustrate that marine mammal remains domi-
nate the mammalian sample.

Birds
Bird bones are relatively rare in the samples. The
sample from Unit 1 produced the most bird bone
and yielded the only bones identifiable to genus.
Forty-two bones weighing 10.5 g from at least two

Table 5.15. Fish Remains from Unit 2, Stratum III at SMI-468.

Note: Based on 1/8-inch recovery and all weights in grams. Volume = 0.041 m3. All specimens noted with ? marks are tentative 
identifications.
a Percentages based on specimens identified to family, genus, and species.

Taxon Wt. % Wt. a NISP % NISP MNI % MNI

Teleost
Atherinidae (silversides) 0.1 0.3 3 1.2 1 4.3

Clinidae (kelpfish) 0.1 0.3 1 0.4 1 4.3

Clupeidae (sardines) 0.2 0.6 15 5.8 2 8.7

Cottidae (sculpins)

Scorpaenichthys marmoratus (cabezon) 4.8 13.5 13 5.1 2 8.7

Embiotocidae (surfperches) 3.9 11.0 40 15.6 4 17.4

Hexagrammidae (greenlings)

Ophiodon elongatus (lingcod) 0.6 1.7 2 0.8 1 4.3

Labridae (senorita or wrasse) 1.8 5.1 75 29.2 3 13.0

Semicossyphus pulcher (California 
sheephead)

6.7 18.8 9 3.5 2 8.7

Mackerel undif. 0.4 1.1 5 1.9 1 4.3

Scorpaenidae

Sebastes spp. (rockfish) 16.9 47.5 93 36.2 5 21.7

Teleost undif. 79.7 — 1550 — — —

Subtotal 115.2 — 1806 — 22 —

Elasmobranch
Carcharhinidae

Prionace glauca (blue shark)? <0.1 0.3 1 0.4 1 4.3

Total 115.3 — 1807 — 23 —
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Table 5.16. Mammal and Reptile/Amphibian Remains from Units 1 and 2 at SMI-468.

Note: Based on 1/8-inch recovery and all weights in grams. The Unit 1 mammal remains are from the 30–40 cm and 70–80 cm lev-
els. Volume = 0.051 m3.
a Percentages do not include undifferentiated mammal bone or undifferentiated bone. Most undifferentiated mammal bone is prob-
ably from sea mammals.

Unit 1 Unit 2, Stratum II

Taxon Wt.
% 

Wt.a NISP
% 

NISP MNI
% 

MNI Wt. % Wt. NISP
% 

NISP MNI
% 

MNI

Pinniped 38.2 30.1 4 30.8 — — — — — — — —

Otariidae 14.3 11.3 4 30.8 — — 24.2 99.6 12 92.3 1 50.0

Callorhinus ursinus 
(northern fur seal)

20.6 16.2 1 7.7 1 25.0 — — — — — —

Zalophus 
californianus 
(California sea lion)

12.9 10.2 1 7.7 1 25.0 — — — — — —

Phocidae 24.0 18.9 1 7.7 — — — — — — — —

Mirounga 
angustirostris 
(elephant seal)

16.8 13.2 1 7.7 1 25.0 — — — — — —

Sea Mammal 
Subtotal

126.8 99.9 12 92.3 3 75.0 24.2 99.6 12 92.3 1 50.0

Reptile/Amphibian 0.1 0.1 1 7.7 1 25.0 — — — — —

Rodent — — — — — — 0.1 0.4 1 0.7 1 50.0

Mammal undif. 202.8 — 407 — — — 95.1 — 464 — — —

Undif. bone 0.4 — 5 — — — 0.2 — 8 — — —

Subtotal 203.3 — 413 — 1 — 95.4 — 473 — 1 —

Total 330.1 — 425 — 4 — 119.6 — 485 — 2 —

Table 5.17. Bird Remains from Unit 1 at SMI-468.

Note: Based on 1/8-inch recovery and all weights in grams. Bird remains are from the 30–40 cm and 70–80 cm levels. Volume = 
0.051 m3.
aPercentages based on specimens identified to family, genus, and species.

Taxon Wt. % Wt.a NISP % NISP MNI % MNI

Pelecanidae
Pelecanus spp. (pelican) 0.5 22.7 1 50.0 1 50.0

Phalacrocoracidae
Phalacrocorax spp. 
(Brandt’s/Double-crested cormorant)

1.7 77.3 1 50.0 1 50.0

Aves undif. 8.3 — 40 — — —

Total 10.5 — 42 — 2 —
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individuals were recovered in Unit 1 (Table 5.17).
Of these bones, 95 percent (NISP) are undiagnostic
and fragmentary bird bones. A pelican radius and
Brandt’s/Double-crested cormorant mandible,
however, were identified in the sample. These two
birds are relatively common on the island today and
could have been scavenged or captured. In Unit 2,
only 1.6 g and 23 undiagnostic and fragmentary
bird bones were identified in the sample. Similarly,
in the Area A Bulk Sample, only 0.5 g (100 g per
m3) of undifferentiated bird bone was recovered.

Dietary Reconstruction
To provide another measure of the significance of
various faunal categories, I calculated a dietary re-
construction for Units 1 and 2 and the Area A Bulk
Sample (1/8-inch) using the weight method. Dietary
reconstructions for Unit 2 provide an indication of
the relative importance of various animal categories
during the late Middle period. These data indicate
that fish and marine mammals contributed roughly
41 percent and 37 percent of the meat yield, respec-
tively, shellfish about 23 percent, and birds less than
1 percent. When just fish and shellfish are com-
pared, fish provide roughly 64 percent and shellfish
about 36 percent. Collectively, these data suggest a
fairly balanced economy between fish and marine
mammals, supplemented by shellfish and birds.

Dietary reconstructions for Unit 1 suggest that
fish contributed most of the meat represented (57
percent), followed by marine mammals (29 percent),
shellfish (13 percent), and birds (<1 percent). When
just fish and shellfish are compared, fish provide
roughly 81 percent of the meat, and shellfish about
19 percent. These data are similar to those provided
by Kennett and Conlee (2002) for Santa Rosa and
San Miguel sites of this age, where fish clearly are
dominant and shellfish appear to be primarily a sup-
plemental part of the economy. Marine mammals
appear to still be fairly significant, probably indica-
tive of the site’s proximity to Castle Rock, Point
Bennett, and other areas where pinnipeds abound.

Finally, dietary reconstructions for the Area A
Bulk Sample suggest that fish were the most abun-
dant contributor, with roughly 61 percent of the
meat yield. Marine mammals follow, with roughly
26 percent, shellfish contribute about 12 percent,
and birds provide less than 1 percent of the overall
meat yield. When just fish and shellfish are com-

pared, fish provide 84 percent and shellfish only 16
percent. Collectively, the data from Unit 1 and the
bulk sample suggest that during the Transitional
period, people at the site focused largely on fish,
with smaller amounts of marine mammals, shellfish,
and birds. The Unit 2 sample suggests a more bal-
anced economy, with fish and marine mammals
dominating.

DISCUSSION

SMI-468 has dense shell midden deposits and a se-
ries of 10 well-defined house berms or other do-
mestic features. Occupation of the site spans
roughly 700 years (ca. 1150 to 450 cal BP [AD 800
to 1500]) of the late Middle, Transitional, and Late
periods. On San Miguel Island, a cave site on Har-
ris Point (SMI-264), a shell midden located near
Green Mountain on the island’s interior (SMI-464),
a shell midden on Simonton Cove (SMI-396), and a
sample from Unit G3 at Daisy Cave have produced
Transitional period dates. Currently, the only other
sites with documented Transitional period occupa-
tion include four sites (SRI-2, SRI-15, SRI-85, and
SRI-97) on Santa Rosa Island and four sites (SCRI-
191, SCRI-236, SCRI-240, and SCRI-474) on
Santa Cruz Island (Arnold 2001c; Kennett and
Conlee 2002; Munns and Arnold 2002). This fairly
small number of sites makes SMI-468 important for
understanding broad cultural changes on the Chan-
nel Islands.

The available data from SMI-468 suggest that
people were conducting a wide range of activities at
the site, including fishing, marine mammal hunt-
ing, shellfish collecting, bead making, and other ac-
tivities. The artifact assemblage from the site is
dominated by wall beads, blanks, BIP, and trapezoi-
dal microliths, with smaller amounts of Olivella cal-
lus bead materials and triangular prepared
microliths that support the site chronology. The
site appears to be a classic late Middle period and
Transitional period Chumash community with do-
mestic features and a diverse array of activities.

Arnold (1992a, 2001b; Arnold et al. 1997a) sug-
gested that Channel Islanders were faced with fluc-
tuating marine water temperatures and resources
during the Transitional period, which, along with a
period of drought, spurred a reorganization of Is-
land Chumash society, including ascribed leadership
and increased craft specialization and exchange.



LATE HOLOCENE OCCUPATION OF OTTER HARBOR 91

The role of drought in prompting cultural changes
during this time has also recently been emphasized
by a variety of researchers (e.g., Jones et al. 1999;
Kennett and Kennett 2000; Raab and Larson 1997;
Yatsko 2000). The data from SMI-468 suggest that
marine environmental conditions on San Miguel Is-
land during the Transitional period were relatively
productive (see also Erlandson 1993; Kennett 2005;
Kennett and Kennett 2000; Raab and Larson 1997).
The diversity and abundance of resources increases
substantially from the late Middle period to Transi-
tional period samples. For example, at least 19 fish
taxa and 29 shellfish taxa were identified in the
Transitional period sample, compared with just 11
fish taxa and 22 shellfish taxa in the late Middle pe-
riod sample. The density of fish and shellfish re-
mains is also higher in the Transitional period
sample, with 198 kg per m3 of shellfish and 11 kg
per m3 of fish bone, compared with 71 kg per m3 of
shellfish and 2.8 kg per m3 of fish bone in the late
Middle period sample. The density of mammal
bones is also higher in the Transitional period sam-
ples, with 6.5 kg per m3 compared with 2.9 kg per
m3 in the late Middle period sample. These data
may partly reflect the larger sample size for the
Transitional period component, but the faunal data
from SMI-468 demonstrate intensified marine sub-
sistence during the Transitional period. In a recent
analysis of faunal remains from Santa Cruz Island,
Colten (2001) and Pletka (2001a) also noted the
variability and diversity of human subsistence strat-
egies during the Transitional period, a pattern gen-
erally consistent with the data from SMI-468.

SMI-468 and other Channel Islands sites also
raise questions about the effects of drought during
the Transitional period. SMI-468 is one of five sites
on San Miguel Island that have components dated
to the Transitional period. Other sites (e.g., SMI-
150 and SMI-536) produced dates that are near the
end of the Transitional period and beginning of the
Late period. Compared with the situation on Santa
Cruz and Santa Rosa islands, freshwater is consid-
erably more limited on San Miguel Island. Springs
are present across the island and small creeks also
flow, but a sustained drought would presumably
have had a pronounced effect on people living on
San Miguel. A spring is located in front of SMI-468
today, a feature that probably helped draw people to
this spot. However, this is a relatively small spring,

and nearby Otter Creek is also fairly poorly watered
compared with other island drainages. In short,
SMI-468 does not appear to be an ideal spot for
people to coalesce to combat drought. This sug-
gests that either the population at SMI-468 was
low, that the period of drought during the Transi-
tional period was more variable than previously rec-
ognized, or that the hydrology of the area has
changed significantly. Determining population size
is difficult from the archaeological record, but the
large size of the site and at least five houses dated to
the Transitional period suggest that this was a fairly
sizable community. While island watersheds are
currently regenerating, the hydrology in this area
has probably not radically changed from what it was
during the Transitional period.

Although a number of important cultural
changes happened during the Transitional period,
the data from SMI-468 suggest that these varied
locally depending on a number of cultural and
environmental factors (see also Gamble 2005).
The recent identification of two Transitional pe-
riod sites on Santa Barbara Island, well known for
its lack of freshwater, also suggests that human
responses to climatic changes during the Transi-
tional period were more variable than previously
presumed (Rick and Erlandson 2001). It is this lo-
cal variability that should be the focus of future
research on environmental and cultural changes
during the Transitional period (see also Arnold
2001b; Pletka 2001a). With continued radiocar-
bon dating efforts across the Channel Islands, it is
likely that more Transitional period components
will be identified and provide further insight on
cultural developments during this period.

The SMI-468 14C chronology suggests that
people lived at the site until around AD 1400 or the
early portions of the Late period. It appears that the
settlement on this portion of the island then shifted
toward the area of Otter Creek where Protohistoric
and Historic period occupations have been identi-
fied at SMI-470 (see Chapter 6).

SYNTHESIS
The Otter Harbor area of San Miguel Island has
been a center of human occupation for millennia.
Shell middens in the area date more or less continu-
ously from around 7,300 years ago through the His-
toric period. The rich and productive kelp forests,
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rocky reefs, pinniped haul-outs, and shellfish beds
were clearly attractive to people who settled in the
area. Freshwater from a small creek and a series of
seeps is limited but fairly reliable. Between about
AD 800 and 1400, SMI-481 and SMI-468 were two
of the main settlements on San Miguel Island. Berm
features at SMI-468 also suggest the presence of a
series of houses at this site.

Human daily activities at these sites were di-
verse. Subsistence pursuits included fishing, ma-
rine mammal hunting, shellfish collecting, and
scavenging or hunting for birds. Boats were prob-
ably being employed for fishing and possibly to
obtain marine mammals from offshore rocks and
islets. The faunal remains from these sites pro-
vide insight into the marine ecology of the re-

gion, suggesting a relatively similar composition
of marine animals and habitats as in the present
day, except for the once locally extinct and now-
seldom-reported Guadalupe fur seal and sea otter.
Dietary reconstructions suggest a shift through
time from marine mammals to fishes, a pattern
that has also been reported for San Miguel Island
by Walker et al. (2002).

The people who occupied these sites also
made beads, fishhooks, chipped-stone tools, and
bone artifacts. Undoubtedly, some of these arti-
facts and possibly faunal remains were incorpo-
rated into the broader Santa Barbara Channel
regional exchange system and interaction sphere.
I will return to the data from these two sites again
in Chapter 7 for a broad comparative analysis. 
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6
Historic Period San Miguel Island

 

The Historic era was a time of dramatic change and
cultural devastation for Native peoples throughout
the Americas. At various points during the Historic
period, introduced diseases such as smallpox, influ-
enza, measles, and syphilis dramatically reduced
Native populations, disrupted interaction and trade
systems, and forever altered traditional ways of life
(Boyd 1999b; Erlandson and Bartoy 1995; J.
Johnson 1999b; Lightfoot 2005; Ramenofsky 1987;
Stannard 1992; Thomas 1989, 1990, 1991; Walker
and Johnson 1992; Walker et al. 1989). Exotic
plants and animals also severely impacted Native
subsistence strategies and had a profound effect on
natural and cultural landscapes. Along the Pacific
Coast of North America, interaction with Euro-
pean explorers began in the sixteenth century as
they began to investigate the coast for trade routes
and new lands to conquer (see Erlandson and Bar-
toy 1995; Lightfoot 2005:50–51; Lightfoot and
Simmons 1998; Preston 1996, 2002). Following
these sporadic early explorations, contact between
Native Americans and Europeans intensified during
the late eighteenth and early nineteenth centuries.

While a large body of research has been assem-
bled on pre and post-contact lifeways on the south-
ern California coast and Channel Islands (e.g.,
Arnold 1990; Arnold, ed. 2001; Arnold and Graesch
2004; Erlandson and Bartoy 1995; Erlandson et al.
2001b; Graesch 2001, 2004; J. Johnson 1982, 1988,
1989, 1999a, 2001; Kennett 2005; Kennett et al.
2000; Walker et al. 1989), we still know relatively
little about the lifeways of Chumash peoples on
contact period San Miguel Island. For example,
what were the responses of peoples on this outer is-
land to European colonialism? How did the effects
of contact and colonialism on San Miguel Island
compare with those on Santa Cruz and Santa Rosa
islands and the adjacent mainland? What were the
effects of European contact and the introduction of
new plants, animals, and agrarian systems on tradi-

tional subsistence practices on the islands? Finally,
how can ethnohistoric and ecological data from the
Channel Islands be integrated with archaeological
data to produce a more complete picture of His-
toric period and prehistoric Chumash lifeways?

In this chapter, I present the results of surface
collection and excavation at SMI-163, located on
the north-central coast of San Miguel Island. This
village appears to have been occupied primarily
from about 450 to 150 cal BP (AD 1500 to 1800)
with an ephemeral component dated to around
1200 cal BP (AD 750). Ethnohistoric and archaeo-
logical data suggest that this is the probable loca-
tion of 

 

Tuqan,

 

 the largest of two named historic
villages on San Miguel Island and the possible loca-
tion where Juan Rodriguez Cabrillo wintered on his
journey from New Spain (Mexico) in 1542–1543
(see Erlandson and Bartoy 1995; see Kelsey 1986
for a different interpretation of Cabrillo’s winter
harbor). These factors, along with the good preser-
vation of archaeological materials at SMI-163,
make it an excellent case study for examining Chu-
mash daily activities and lifeways during the His-
toric period. Several other San Miguel Island sites
(SMI-470, SMI-516, SMI-536, and SMI-602) have
also recently been radiocarbon dated to the Proto-
historic and/or Historic periods, including SMI-
470, the probable location of the Chumash village
of 

 

Niwoyomi

 

 (J. Johnson 1999a; Kennett 2005). San
Miguel was once thought to have been an isolated
island with comparatively low population densities.
These new sites, however, raise questions about the
nature of San Miguel Island occupations during the
late prehistoric, Protohistoric, and Historic periods.
To augment the data from SMI-163, I also summa-
rize current knowledge about other Protohistoric
and Historic sites, including a map and sample of
faunal and artifact data from SMI-470.

I begin this chapter by presenting a brief over-
view of the contact history and Mission period in
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the Santa Barbara Channel region and Channel Is-
lands. I then summarize the results of field and lab-
oratory research at SMI-163 and briefly describe
the nature and context of the other Protohistoric
and Historic archaeological sites on San Miguel Is-
land. I conclude the chapter by offering new per-
spectives on the Chumash occupation of San
Miguel Island.

EUROPEAN EXPLORERS, 
MISSIONIZATION, AND THE 

ISLAND CHUMASH

The postcontact period is divided into four general
phases: Protohistoric (AD 1542 to 1769), Mission
(AD 1769 to 1834), Mexican/Rancho (AD 1834 to
1849), and American (AD 1850 to present). These
periods provide a framework for examining the
scale and pace of cultural changes in the wake of
European contact (Figure 6.1; Costello and Horn-
beck 1989). Contact during the Protohistoric pe-
riod was generally sporadic, occurring mostly with
early European explorers, but some contacts were
more sustained and some early voyages could be
undocumented (Erlandson and Bartoy 1995; Light-
foot and Simmons 1998). The first Europeans to
contact the Island Chumash were probably crew
members of an expedition led by Juan Rodriguez
Cabrillo, who may have wintered on San Miguel Is-
land in 1542–1543 (see Costello and Hornbeck
1989; Erlandson and Bartoy 1995; Wagner 1929).
Limited contacts may have also occurred among
members of later maritime expeditions, including
undocumented voyages associated with the Manila
Galleon trade. Contact during the Mission period
and the subsequent Rancho period was intense,
marking the end of a hunting-and gathering-life-
style, which had flourished along the coast for over
10,000 years. Conversion of the Chumash was

complete by AD 1822 (J. Johnson 1982, 1999b;
McLendon 1999:13), with many islanders coming
to the missions between AD 1815 and 1816 during
a period of environmental instability (Larson et al.
1994). Because of their relative isolation, people on
the Channel Islands had a different experience than
many people on the mainland during the contact
period.

The effects of introduced diseases and new
technologies on traditional Chumash culture and
on Native peoples throughout the Americas during
the Protohistoric period is a hotly contested sub-
ject.

 

 

 

Some researchers suggest that early voyages by
European explorers had limited, localized, or no
impacts on traditional lifeways (e.g., Arnold et al.
2004:7–8; Kelsey 1985; Landberg 1965:19; Light-
foot and Simmons 1998:161–164), while others ar-
gue that disease epidemics from these early voyages
may have caused declines in population and social
upheaval (Erlandson and Bartoy 1995; Erlandson et
al. 2001b; Preston 1996, 2000). The debate contin-
ues because little is known about the extent and
scale of the early maritime voyages throughout Cal-
ifornia, as these trips were often shrouded in se-
crecy or people kept relatively poor records.
Protohistoric versus Mission period chronologies
are also difficult to define because of inherent er-
rors of radiocarbon dating samples from recent
times (Erlandson et al. 2001b). While Historic pe-
riod artifacts (glass beads, metal, etc.) can be used to
determine site age, these are relatively rare in some
island sites and frequently yield fairly gross chro-
nologies. Recently, some archaeologists have sug-
gested that possible declines in Native populations
from early undocumented epidemics may have also
led to a rebound in local resources, suggesting a link
between disease epidemics and ecology in Califor-
nia and elsewhere (Broughton 1999; Butler 2000;
Erlandson et al. 2004a; Preston 1998).

Figure 6.1. Dates of major historic expeditions and founding of the missions in the 
Santa Barbara Channel region (dates obtained from Costello and Hornbeck [1989]). 
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Virtually all scholars agree that early in the
Mission period, dramatic changes in Chumash soci-
ety had occurred. The Spanish campaign to bring
the Chumash to the missions for conversion and la-
bor was relatively quick and dramatic. There are ex-
amples of resistance, however, including a rebellion
in AD 1824 at the missions (Blackburn 1975), as
well as less hostile and somewhat poorly under-
stood forms, including continued use of traditional
artifacts and ideology (Bamforth 1993; Castillo
1989). Epidemic diseases were rampant both in the
close quarters of the missions and among people
still living outside the missions

 

, 

 

resulting in dra-
matic declines in populations (Walker and Johnson
1992). Not only did populations decline, but people
were taught to denounce their traditional values
and worldviews as part of the conversion process
(Castillo 1989). They were also subjected to hard
labor on the missions, and new diets may have
caused other health problems (Walker et al. 1989).
The introduction of cattle grazing and agriculture
in the area also proved to be devastating for tradi-
tional hunting-and gathering-rounds.

Because the Spanish never established a mis-
sion on the islands, most Island Chumash became
affiliated with the missions later than mainlanders
(J. Johnson 1982, 2001:53). Cross-channel voy-
ages were made to bring the Chumash ashore for
conversion and life in the mission system. This
proved increasingly difficult for the Spaniards, as
boats and lives were apparently lost during some
voyages (Hudson et al. 1978:148–150; J. Johnson
1999a: 66). The last few elderly islanders were
brought to the mainland in 1822, although a small
group returned briefly during the Chumash Re-
volt in 1824 (J. Johnson 2001:59). Prior to this
time, the Island Chumash followed a different
trajectory than mainlanders and had considerably
more cultural continuity. For example, most is-
landers were baptized between AD 1814 and 1817
(J. Johnson 1999b: 104), roughly 30 years after
the missions were established at San Buenaven-
tura and Santa Bárbara. Despite the dramatic
changes to Chumash society during the colonial
era, people continued to make beads and other
trade items and to practice traditional subsistence
pursuits on the islands during much of the Mis-
sion period, suggesting continuity in traditional
lifeways after European contact (Arnold et al.

2004; Arnold and Graesch 2001; Graesch 2004;
Rick 2004c).

Following the collapse of the Mission system
around AD 1834, the Mexican government for-
mally claimed California. Comparatively little is
known about the Chumash during the Rancho or
Mexican period. Many Chumash dissolved into the
labor force of the new Mexican homesteads, but a
few rancherías persisted in the area that were com-
posed of Island Chumash and other peoples follow-
ing the secularization of the missions (Johnson and
McLendon 1999b, 2000). Despite the roughly 500
years of cultural change and population loss during
the contact era, the Chumash survived and are un-
dergoing a major cultural revival and florescence,
including people who can trace their lineages back
to specific villages on the Channel Islands or adja-
cent mainland (see McLendon and Johnson 1999).

Many questions remain about the details of Is-
land Chumash lifeways during the contact period.
Introduced disease epidemics during the Mission pe-
riod and possibly earlier affected Channel Islanders,
but what about subsistence practices and changes in
material culture and exchange? Since agriculture was
not instituted on the islands until much later than it
was on the mainland, did Island Chumash subsis-
tence remain largely unchanged after contact? How
did the introduction of glass beads, needles, and
other artifact forms change the traditional economic
systems of people on San Miguel Island? Arnold
(1990, 2001b), Arnold and Graesch (2001, 2004),
Graesch (2001, 2004), and Kennett et al. (2000) have
examined these issues on Santa Cruz Island, and
Kennett (2005) and J. Johnson (1982, 1993, 1999a,
2001) provided an overview of the northern Channel
Islands in general. However, systematic excavation
of Historic period sites on San Miguel Island has
been considerably more limited. In the remainder of
this chapter, I use archaeological data to explore the
dynamics of Chumash lifeways on contact era San
Miguel Island.

HISTORIC PERIOD 
SAN MIGUEL ISLAND

Ethnohistoric sources suggest that there were two
named Chumash villages on San Miguel Island, 

 

Tu-
qan

 

 and 

 

Niwoyomi

 

 (J. Johnson 1982, 1999a). Based
on baptismal counts from mission records, both of
these villages are thought to have been relatively



 

L

 

ATE

 

 H

 

OLOCENE

 

 S

 

AN

 

 M

 

IGUEL

 

 I

 

SLAND

 

96

 

small. 

 

Tuqan,

 

 also the Chumash name for San
Miguel Island, is the larger of the two and is
thought to be in the Cuyler Harbor area (J. Johnson
1999a:66). The village of 

 

Tuqan

 

 was the home of
the island chief Cristóbal Mascál, who, according to
J. Johnson (1999a:66), was married four times at
Mission La Purísima. Baptismal counts for this vil-
lage are relatively small, with just 34 baptisms, 29 at
La Purísima, and five at Santa Bárbara (J. Johnson
1999a:53). J. Johnson (1999a: 66) suggested that
poorly documented canoe accidents and losses at
sea may have underestimated the actual population
of this village.

Early twentieth-century excavations at a ceme-
tery by Glidden were performed at a possible his-
toric site on San Miguel Island (Erlandson and
Bartoy 1995:166–167; Heye 1921). This site may
have been located on a terrace above Cuyler Har-
bor, but the precise location is unknown, and recent
attempts to locate a historic village above Cuyler
Harbor have not yet been successful. Erlandson and
Bartoy (1995) suggested that a Late period/Proto-
historic radiocarbon date obtained by Hubbs may
be from SMI-536 located just above Cuyler Har-
bor, but other dates from this site are Late period in
age (see below). The village at SMI-163 and an ad-
jacent cemetery (SMI-162) and large shell midden
(SMI-159) with probable Historic/Protohistoric
period artifacts or radiocarbon dates suggest this
complex of sites is probably the location of 

 

Tuqan.
Niwoyomi,

 

 the other of the two named villages,
has one of the lowest baptismal counts for any of
the island villages, with just three baptisms at Mis-
sion La Purísima (J. Johnson 1999a:53). This led J.
Johnson (1999a:66) and Kennett (2005:104) to con-
clude that 

 

Niwoyomi

 

 was a small “ranchería” or sat-
ellite community, possibly with only a single
household. Archaeological data suggest that the vil-
lage of 

 

Niwoyomi

 

 may be located at SMI-470, a site
located near Otter Harbor, which has produced
Historic and Protohistoric radiocarbon dates and a
few probable contact period artifacts.

SMI-163: SITE SETTING AND CONTEXT

SMI-163 is located on a prominent point near
Cuyler Harbor and Prince Island (Figure 6.2). The
site is flanked primarily by rocky intertidal environ-
ments, with a small sandy cove located on its east-
ern edge, which is ideal for landing a boat. A slope

rises steeply to the south of the site, providing a rel-
atively circumscribed area surrounding the village
complex. Freshwater is available from a series of
springs around Cuyler Harbor.

SMI-163 contains archaeological deposits well
over 1 m deep with abundant evidence of bead
making, marine fishing, and other activities. At least
six visible house depressions of varying size are visi-
ble on the surface (Figure 6.3). Surface exposures,
auger holes, and excavation of three test units dem-
onstrate variability in the site constituents. Recently
deposited dune sand and dense ice plant and 

 

Core-
opsis

 

 cover much of the site area, somewhat obscur-
ing the surface. Auger tests, however, revealed
midden underneath portions of this sand and vege-
tation cover, suggesting that the village is probably
larger than indicated by surface features and mid-
den exposures alone. A cemetery located at adjacent
SMI-162 appears to be related to the village at
SMI-163.

A dry rock wall probably postdating the Chu-
mash occupation of the site is located just above the
beach on the northeast site margin. On the rocks
above the beach adjacent to the northwestern site
margin, a large concentration of asphaltum that is a
few meters in diameter has washed ashore. Such as-
phaltum masses probably come ashore from seeps
just offshore of San Miguel Island (see Braje et al.
2005b: 209; Heye 1921:20; Roberts 1991:14). If
present during the time of occupation, this would
have been a ready source of asphaltum for the site
occupants.

 

Field Research and Stratigraphy

 

During 1999 and 2001, I excavated three units at
SMI-163: Unit 1 in House 1; Unit 2 on the rim of
House 5; and Unit 3 on the rim of House 1. I also
conducted laser transit mapping, obtained artifact
samples from 10 surface units from disturbed/
eroded deposits across portions of the site, and ex-
cavated auger holes to determine the extent and
depth of the deposits and obtain 

 

in situ

 

 radiocarbon
samples from various portions of the site.

Unit 1 is a 0.5 

 

×

 

 1 m unit excavated on the in-
side edge of House 1, the largest house on the site
based on surface exposures. This unit was excavated
in 5-cm arbitrary levels through moderately dense
shell midden deposits, and all residuals were
screened over 1/16-inch mesh. Cultural deposits in
this unit were relatively shallow, extending to a
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depth of roughly 40 cm, with a volume of 0.186 m

 

3

 

.
The deposits were in a dark brown (10YR3/3)
loamy sand throughout the upper 25 to 30 cm. At a
depth of roughly 30 cm, the soil lightened in color
and became increasingly compact. Small fragments
of shell and bone were compacted into this lens,
and around 5 cm below this, bedrock was encoun-
tered. This relatively thin compacted lens is proba-
bly the floor of House 1.

Unit 2 is a 0.5 

 

×

 

 0.5 m unit excavated to a depth
of roughly 120 cm in the midden berm of House 5.
An auger hole placed in the bottom of this unit in-
dicates the deposit extends at least another 80 cm.
Stratigraphic variation in the deposits is minimal, so
this unit was excavated in arbitrary 10-cm levels,
and all residuals were screened over 1/16-inch

mesh. The shell midden deposits are extremely
dense and in a dark grayish brown (10YR4/2) sandy
loam. The volume of Unit 2 is 0.269 m

 

3

 

. Preserva-
tion in this unit is excellent, with hundreds of
whole, articulated shell valves, fish bones, and other
materials encountered 

 

in situ.

 

 Radiocarbon dating
and the limited stratigraphic variation in this unit
suggest that it was deposited relatively rapidly, per-
haps during a century or less.

Unit 3 was excavated on the rim of House 1,
near a small “bomb crater” feature probably created
during the use of the island by the U.S. Navy. All
sediments were screened over 1/16-inch mesh. This
unit contains at least two components. The first is a
small deposit located near the base of the unit at a
depth of roughly 50 cm, in a very dark brown

Figure 6.2. SMI-163 location and setting.
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Figure 6.3. Map of SMI-163 showing location of house depressions, units, and auger holes. 
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(10YR2/2) sand. Most of the deposits were found in
the upper 40 cm of the unit, in a dark brown
(10YR3/3) sand. These appear to be some of the
earliest deposits from the site (see below).

To supplement the data from Units 1, 2, and 3,
I also excavated 10 surface units. These units were
excavated in discrete areas (about 0.5 

 

×

 

 0.5 cm) of
midden exposures disturbed by small rodent bur-
rows or other erosional processes. Because these ar-
eas were disturbed, the depth of the materials is
unknown but does not appear to be more than
about 10 cm. Volume for the surface units was ob-
tained using measured buckets, and all deposits
were screened over 1/16-inch mesh. While the
stratigraphic controls on these surface units were
not as good as on the test units, they provide quan-
titative and volume-controlled data on the types of
artifacts found in various houses and other areas of
the site that were not deeply excavated. Twelve au-
ger holes were also excavated around the site pe-
rimeter and in each of the six house depressions.
Radiocarbon samples were pulled from each of
these auger holes and dated, providing a chronol-
ogy of the site occupation and dates for each of the
houses. Here I focus on the data from Units 1 and 2
and all the surface units. These data provide evi-
dence of human daily activities at the site during the
Protohistoric and Historic periods. 

 

Chronology

 

Fourteen 

 

14

 

C dates from the excavation units and
auger holes provide information on the antiquity
and duration of the Chumash occupation of SMI-
163 (Table 6.1). The earliest dates from the site
were from a component at the base of Unit 3 dated
to roughly 1200 cal BP (AD 750). Two separate
AMS dates from a single California mussel shell
yielded calibrated intercepts of 1260 and 1130 cal
BP (AD 690 and 820), with an average of ca. 1200
cal BP. The vast majority of the site occupation,
however, occurred between roughly 450 and 150
cal BP (AD 1500 and 1800), with 12 

 

14

 

C dates fall-
ing in this interval.

A 

 

14

 

C date obtained from a 

 

Mytilus

 

 shell at the
base of the House 1 deposits yielded a calibrated in-
tercept of roughly 150 cal BP (AD 1800), suggest-
ing that this house was occupied during the
Historic period. The presence of needle-drilled 

 

Ol-
ivella

 

 wall beads in this unit supports the radiocar-
bon date. 

 

14

 

C dates from the top and bottom of

Unit 2 in House 5, obtained on single black abalone
and California mussel shells, produced intercepts of
roughly 290 cal BP (AD 1660) for the base of the
deposit and about 150 cal BP (AD 1800) for the top,
suggesting occupation during the Protohistoric and
Historic periods. No needle-drilled beads were
found in this sample and the two surface units in
House 5 (see below), and another date obtained
from about 67 cm deep inside House 5 produced a
calibrated intercept of 380 cal BP (AD 1570), sug-
gesting that much of the occupation represented in
this house is probably Protohistoric in age. The
best estimate for the age of the materials for Unit 2
is probably the average of the two dates obtained
for this unit, ca. 220 cal BP (AD 1730).

Two 

 

14

 

C dates were also obtained from red ab-
alone beads in production from Unit 2. Because
most of the red abalone in the site deposits appears
to be for making beads or fishhooks, these beads
were dated to determine if people were collecting
shells that were “fresh” or if they were obtaining
shells that had washed up on the beach or from
other nearby older archaeological sites. These
beads yielded intercepts of 650 and 440 cal BP (AD
1300 and 1510), or roughly 150 to 500 years older
than the dates obtained on subsistence remains
from the same deposits. These data suggest that
people sometimes used “old shells” to make beads.

Five 

 

14

 

C dates were obtained from 

 

in situ

 

samples removed from auger holes in unexca-
vated houses and peripheral site areas. A 

 

14

 

C date
from a shell obtained at a depth of 43 cm in a de-
posit that was at least 70 cm deep in House 3 pro-
duced a calibrated midpoint of 270 cal BP (AD
1680). Another 

 

14

 

C date from a shell obtained at
a depth of 64 cm and buried in a 20-cm-thick de-
posit in House 6 produced a calibrated intercept
of 290 cal BP (AD 1660). A 

 

14

 

C date on charcoal
from a small probe in House 4 excavated by Ken-
nett yielded an intercept of 380 cal BP (AD
1570). A final date from a shell obtained at 29 cm
below the surface in a 40- to 50-cm-thick deposit
in an auger hole in House 2 produced an inter-
cept of 290 cal BP (AD 1660). Collectively, the
dates from these auger holes, probes, and excava-
tion units provide dates for all of the houses visi-
ble on the site surface. These data suggest that
each of these houses was occupied primarily dur-
ing the Protohistoric period, with Historic period
dates obtained from Houses 1 and 5.
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Additional 

 

14

 

C dates were obtained on some of
the sites in the surrounding area. These include
dates ranging from ca. 5860 to 1350 cal BP (3910
BC and AD 600) from the SMI-161 site complex
located to the south. SMI-159, a heavily vegetated
shell midden deposit located adjacent to SMI-163,
yielded a date of 925 ± 50 (OS-37140), with a cali-
brated intercept of 320 cal BP (AD 1630), and 1
sigma range of 420 to 280 cal BP (AD 1530–1670).
This date corresponds with the occupation of SMI-
163, suggesting that the village is probably larger
than previously thought. Although no radiocarbon
dates have been obtained from the midden or cem-

etery at adjacent SMI-162, the presence of 

 

Olivella

 

thin-lipped, cup, and wall beads, and red abalone
disk beads suggests that the site (or at least the cem-
etery) is roughly contemporaneous with SMI-163
and SMI-159.

ARTIFACTS

 

Unit 1

 

A relatively small sample of artifacts was recovered
from 1/8-inch residuals in Unit 1 (Table 6.2). This
is similar to the low density of faunal and other ma-
terials in this unit, suggesting that it most likely
represents a relatively brief occupation during the

Table 6.1. Radiocarbon Dates from SMI-163.

Note: All dates were calibrated using Calib 4.3 (Stuiver and Reimer 1993, 2000), and applying a ∆R of 225 ± 35 years for all shell 
samples (see Kennett et al. 1997). 13C/12C ratios were determined by the radiocarbon labs, or an average of +430 years was applied 
(Erlandson 1988b).
a BIP = bead in production.

Sample # Provenience Material
Uncorrected 

14C Age

13C/12C 
Adjusted Age

Calibrated Age 
Range

(cal BP), 1 sigma

Calibrated Age 
Range

(BC/AD), 1 sigma

OS-27183 Top of Unit 2, 
House 5

Black 
abalone

— 655 ± 60 270 (150) 0 AD 1690 (1800) 1950

Beta-145428 House 1, 25 cm California 
mussel

330 ± 60 760 ± 60 270 (150) 0 AD 1690 (1800) 1950

OS-33376 House 3, auger C, 
43 cm

California 
mussel

— 830 ± 25 290 (270) 240 AD 1660 (1680) 1710

OS-33375 House 6, auger D, 
64 cm

California 
mussel

— 880 ± 35 320 (290) 270 AD 1630 (1660) 1680

OS-33417 Unit 2, ca. 110 
cm, bottom of 
excavation

California 
mussel

— 880 ± 30 320 (290) 270 AD 1630 (1660) 1680

OS-33377 House 2, auger B, 
29 cm

California 
mussel

— 885 ± 35 330 (290) 270 AD 1630 (1660) 1680

Beta-138430 House 5, auger 3, 
67cm

Black 
abalone

510 ± 70 950 ± 70 450 (380) 290 AD 1500 (1570) 1670

OS-37142 Auger 2, ca. 40 cm California 
mussel

— 955 ± 50 440 (390) 300 AD 1510 (1560) 1650

CAMS-14365 House 4, probe, 
10 cm

Charcoal 310 ± 60 310 ± 60 470 (380) 300* AD 1490 (1570) 1650

OS-34803 Unit 2 RAB 2, 
70–80 cm

Red abalone 
BIPa

— 1010 ± 40 480 (440) 390 AD 1470 (1510) 1560

OS-34805 Unit 3, middle 
section, 27–28 cm

California 
mussel

— 1060 ± 35 500 (470) 440 AD 1450 (1480) 1510

OS-34802 Unit 2 RAB 1, 
10-20 cm

Red abalone 
BIPa

— 1320 ± 30 680 (650) 630 AD 1270 (1300) 1320

OS-33374 Unit 3, 52-54 cm California 
mussel

— 1790 ± 25 1170 (1130) 1060 AD 780 (820) 890

OS-33420 Duplicate of 
OS-33374

California 
mussel

— 1930 ± 30 1290 (1260) 1230 AD 660 (690) 720
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Historic period. Portions of these deposits may be
material that slumped in from the house rim adja-
cent to the unit. Twenty-nine artifacts (156 per m

 

3

 

)
were recovered, of which 28 (97 percent) were
made from 

 

Olivella

 

 or red abalone shells, with only
one bone artifact (3 percent). As in the samples
from the other excavation units, 

 

Olivella

 

 artifacts
dominate the assemblage, with 26 specimens (90
percent), including one callus bead blank, three cal-
lus beads, one wall bead in production, 11 wall
beads, and two punched whole shells. Like other
Historic period assemblages, wall beads, BIP, and
blanks are more abundant than callus materials,
making up 77 percent of the 

 

Olivella assemblage
(see Arnold and Graesch 2001:82). Olivella detritus
densities are also low for this assemblage with just
270 g per m3. One red abalone bead and one red
abalone bead blank were also recovered, but these
occur in considerably lower densities than in Unit 2
(see below). Of the total Olivella assemblage, four of
the wall beads (36 percent) appear to have been
drilled with a needle. Finally, a mammal bone awl
or gouge that may have been used for a variety of
functions (basketry, flaking, punching, etc.) was also
recovered from the unit.

Unit 2
A much larger sample of artifacts was recovered
from Unit 2 (Tables 6.3, 6.4). The abundant artifacts

occur with an abundance of faunal remains, includ-
ing some of the highest densities for all of the sites I
excavated. A total of 651 artifacts (2420 per m3) was
recovered from the unit, including 516 shell artifacts
(1918 per m3), 100 chipped-stone artifacts (372 per
m3), six bone artifacts (22 per m3), and 29 asphaltum
impressions, tarring pebbles, or other artifacts (108
per m3). The 516 shell artifacts include 339 abalone
artifacts, six California mussel artifacts, 165 Olivella
artifacts, and 12 additional shell artifacts (Figure
6.4). These values do not include Olivella and red
abalone bead-making detritus.

At SMI-163, artifacts made from red abalone
dominate the assemblage. The majority of the aba-
lone assemblage is made up of red abalone epider-
mis disk beads (n = 9), bead blanks (n = 132), and
BIP (n = 164). Similar to a pattern noted by Arnold
and Graesch (2001), virtually all of the red abalone
shell from Unit 2 is broken, and most of it appears
to be related to making artifacts. Numerous other
artifacts appear to be preblanks, chipped/modified
fragments, broken shell, and detritus also associ-
ated with bead making (Rick 2004a, 2004c). Analy-
sis of 1/16-inch residuals from Unit 2 also suggests
that many BIP are present in the smaller fraction.
The low number of complete beads compared with
BIP at SMI-163 appears to be related to two fac-
tors. First, there is a high incidence of breakage in
red abalone beads, particularly during the drilling

Table 6.2 Artifacts from Unit 1 at SMI-163 (1/8-inch).
Level (cm) 0–10 10–15 15–20 20–25 25–30 Total 

Shell Artifacts
Haliotis rufescens bead blank — — 1 — — 1

H. rufescens bead — — — 1 — 1

Olivella callus bead blank — — — 1 — 1

Olivella callus cup bead 2 — — 1 — 3

Olivella wall bead blank — — 1 6 1 8

Olivella wall BIP — — — 1 — 1

Olivella wall bead 1 3 4 2 1 11

Olivella whole shell punched/drilled — — — 1 1 2

     Shell Subtotal 3 3 6 13 3 28

Bone Artifacts

Mammal bone awl/gouge — — 1 — — 1

Total 3 3 7 13 3 29



LATE HOLOCENE SAN MIGUEL ISLAND102

phase (Arnold and Graesch 2001:91). Second, peo-
ple residing at SMI-163 were probably making red
abalone beads for exchange, with most of the com-
plete beads traded to other locations. The abun-
dance of red abalone beads, blanks, and BIP is not
surprising at SMI-163, given the high proportion
of “red abalone” middens (Glassow 1993a; Vell-
anoweth et al. 2006) on the island and the occur-
rence of this shell type in the generally cooler

waters surrounding San Miguel. As stated earlier,
direct 14C dating of two red abalone BIP indicates
they are roughly 150 to 500 years older than the
subsistence remains from the site, suggesting that
in some cases people were probably collecting
older shells from the beach, or perhaps from ar-
chaeological sites, to make red abalone beads.

In addition to red abalone bead-making arti-
facts, a red abalone grooved shank fishhook and

Table 6.3. Shell Artifacts from Unit 2 at SMI-163 (1/8-inch).

a BIP = bead in production.

Level (cm)
0–
10 

10–
20 

20–
30 

30–
40 

40–
50 

50–
60 

60–
70 

70–
80 

75–
80 

80–
90

90–
100 Total

Dentalium neohexagonum bead — — — — — — — — — 1 — 1

Haliotis cracherodii bead blank — — — — — — 1 — — — — 1

H. cracherodii ornament — — — 1 — — — — — — — 1

H. cracherodii worked 1 — 22 1 — — — — — — — 24

H. rufescens bead blank 3 5 25 17 20 7 14 9 9 10 13 132

H. rufescens BIPa 20 1 27 23 3 11 55 16 4 1 3 164

H. rufescens bead — 1 — 2 1 1 3 1 — — — 9

H. rufescens grooved-shank 
fishhook

— — — — — 1 — — — — — 1

H. spp. worked — — 1 1 5 — — — — — — 7

Haliotis subtotal 24 7 75 45 29 20 73 26 13 11 16 339

Megathura crenulata worked — — — 1 — — — — — — — 1

Mytilus disk bead blank — — — — — — — — — — 1 1

Mytilus disk bead — — — 1 — — — — — — — 1

Mytilus disk BIPa — — — 1 1 1 — 1 — — — 4

Olivella callus bead blank 1 — 3 4 3 2 3 1 — 4 — 21

Olivella callus BIPa 2 — 2 2 1 1 1 4 — 2 1 16

Olivella callus cup bead 1 — 3 2 2 8 3 1 2 1 3 26

Olivella full-lipped bead — — — — — 1 — — — — — 1

Olivella thin-lipped bead — — — 1 — — 1 1 — — — 3

Olivella wall bead blank 1 9 15 4 4 4 5 — — 3 45

Olivella wall BIPa 3 1 16 4 1 1 1 — 2 — — 29

Olivella wall bead 3 2 7 5 — — 1 — — — — 18

Olivella spire-lopped bead — — — 2 1 — — 1 — — — 4

Olivella split punched bead — — — — 1 — — — — — — 1

Olivella whole shell punched — — — — — — 1 — — — — 1

Olivella subtotal 10 4 40 35 13 17 15 13 4 7 7 165

Shell undif. BIPa — — — 1 1 1 — — — — — 3

Trivia californiana bead — — 1 — — — — — — — — 1

Total 34 11 116 84 44 39 88 40 17 19 24 516
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seven pieces of worked abalone nacre were recov-
ered in Unit 2. Twenty-four fragments of ground or
chipped black abalone, one black abalone bead
blank, and a black abalone drilled ornament were
also recovered from the unit.

Olivella artifacts are the second most abundant
type in the assemblage, with roughly 165 beads,
BIP, and bead blanks. About 67 artifacts (41 percent
of all Olivella artifacts) are from the callus portion of
the shell, including 21 callus bead blanks, 16 callus

Table 6.4. Chipped-Stone, Bone, and Other Artifacts from Unit 2 at SMI-163 (1/8-inch).

Level
0–
10

10–
20

20–
30

30–
40

40–
50

50–
60

60–
70

70–
80

75–
80

80–
90

90–
100 Total

Chipped- and Ground-
Stone Artifacts

Chert macrodrill — — — — — — — — — 1 — 1

Chert biface frag. — — — — — — — — — — 1 1

Microblade core/
retouched

— — — — — — — — — 1 — 1

Trapezoidal microblade — — — — — — 1 — — 1 2 4

Trapezoidal microdrill — — — — — — 1 1 — — — 2

Triangular prepared 
microblade

— — 1 1 2 8 2 2 2 4 2 24

Triangular prepared 
microdrill

1 4 3 5 5 4 12 7 2 5 4 52

Triangular unprepared 
microblade

— — — 2 1 2 1 — — — 2 8

Triangular unprepared 
microdrill

— — — — — 2 2 2 — — — 6

Utilized/retouched flake — 1 — — — — — — — — — 1

Subtotal 1 5 4 8 8 16 19 12 4 12 11 100

Bone Artifacts

Bird bone awl/pin 1 — — — — — 1 — — — — 2

Mammal bone awl — — — — — — — — — — 1 1

Worked mammal bone — — — — — 1 — — — — — 1

Mammal bone barb or 
gorge fragment

— — — — — — — — — 1 — 1

Shark centrum bead — — — — 1 — — — — — — 1

Subtotal 1 — — — 1 1 1 — — 1 1 6

Other Artifacts

Asphaltum w/ impressions — — 9 — 2 1 — — — — — 12

Asphaltum skirt weight or 
plug

1 — — — — — — — — — 1 2

Donut-stone fragment — — — — — — — — 1 — — 1

Soapstone chunk 1 — — 1 — — — — 1 — — 3

Tarring pebble — — 3 6 2 — — — — — — 11

Subtotal 2 — 12 7 4 1 — — 2 — 1 29

Total 4 5 16 15 13 18 20 12 6 13 13 135
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BIP, 26 callus cup beads, one full-lipped bead, and
three thin-lipped beads. At least 92 artifacts (56 per-
cent) made from the wall portion of the shell were
recovered, including 45 wall bead blanks, 29 wall
BIP, and 18 wall beads. The dominance of wall
beads and bead-making artifacts over callus again il-
lustrates the importance of wall beads in some post-
contact sites. Four Olivella spire-lopped beads, one
split punched bead, and a punched whole shell were
also identified in the unit.

Olivella detritus was also found in Unit 2, in-
cluding 1482.2 g (5510 g per m3). While this is a
large amount of Olivella detritus, it is considerably
smaller than similar aged deposits from Santa Cruz,
Santa Rosa, or San Miguel islands, where densities
are 10,000 g per m3 or higher (Arnold and Graesch
2001; Arnold and Muns 1994; Kennett and Conlee
2002). The production of Olivella artifacts appears
to have been important for people living at SMI-
163, but the moderate density of Olivella and high
density of red abalone artifacts suggest that people
were focused on making both red abalone and Ol-
ivella beads at the site. Interestingly, none of the Ol-
ivella wall beads or red abalone beads in Unit 2 have
hole diameters that indicate they were needle-

drilled. This suggests that most of these deposits
are probably Protohistoric in age. It is also possible
that people on San Miguel Island may have had less
access to needles because of their relative isolation.
However, roughly 36 percent of the beads in Unit 1
were drilled with needles.

Other than abalone and Olivella, most other
shell artifacts were recovered in relatively small
numbers. Six California mussel shell artifacts were
identified, including four disk BIP, one disk bead,
and one disk blank. Mussel shell from the site was
sorted quickly for bead-making artifacts, and a
more detailed sort may provide slightly more mus-
sel artifacts, but the small number of mussel beads
and bead-making materials is consistent with find-
ings from Santa Cruz Island that suggest California
mussel beads were a relatively minor portion of the
overall shell artifact assemblage (Arnold and Grae-
sch 2001:104).

One Dentalium neohexagonum bead was also re-
covered from the unit. This is a relatively rare bead
type in southern California, but the presence of D.
neohexagonum rather than D. pretiosum in this Late
site fits with C. King’s (1990) chronology for this
artifact type (see also Chapter 5; Erlandson et al.
2001a). Finally, three badly burned, undifferenti-
ated shell BIP, one Trivia californiana punched-shell
bead, and one fragment of worked Megathura
crenulata shell were also recovered from the site.

Chipped-stone artifacts were the second most
common material type found in Unit 2, including
100 artifacts (excluding debitage). Of the stone
assemblage, 97 (97 percent of all chipped-stone
artifacts) are microblades, microdrills, or micro-
blade cores (Figure 6.5). Only one small micro-
blade core was recovered, suggesting that the
microblades were primarily being made else-
where and then brought to the site or traded by
other islanders. Most of the microblade assem-
blage is from triangular prepared microdrills (n =
52) and microblades (n = 24), making up about 78
percent of all microblades or microdrills. Only 20
microblades or microdrills were trapezoidal or
unprepared blades. The presence of mostly pre-
pared microblades is similar to patterns noted for
Late period sites on Santa Cruz Island (Arnold
1987; Arnold et al. 2001:117; Preziosi 2001:159).
One of the prepared microdrills is bipointed (see
Figure 6.5). Other than microblades, chipped-
stone artifacts are relatively rare, including one

Figure 6.4. Shell beads from SMI-163. (Top row) Olivella 
wall beads (four, at left) and callus beads in production. 
(Second row) Olivella wall beads (four, at left) and callus-cup 
beads. (Third row) Red abalone disk beads. (Bottom row) Red 
abalone beads in production. 
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chert macrodrill, a chert biface fragment, and a
utilized flake. All microblades appear to be made
from Santa Cruz Island or Cico chert, but be-
cause of the small size of the specimens and mac-
roscopic similarities between the material types
(see Erlandson et al. 1997), the specific type of
chert was not determined for microblades.

Bone artifacts are relatively rare in the Unit 2
deposits, with just six artifacts, including two bird
bone awl/pins, a mammal bone awl, a mammal
bone barb or gorge fragment, one fragment of
worked mammal bone, and a shark centrum bead.
Most of these artifacts probably had multiple func-
tions, and some were for both utilitarian and orna-
mental purposes. Twenty-nine other artifacts were
also recovered, including asphaltum artifacts and
soapstone chunks. Twelve fragments of asphaltum
with basketry impressions, 11 tarring pebbles, and
an asphaltum skirt weight or plug were recovered,
suggesting asphaltum was being used for water-
proofing and other purposes. The only ground-
stone artifact recovered was a small donut-stone
fragment. Finally, three exotic soapstone chunks
were identified in the unit and were acquired
through trade.

Surface Units
To provide data on the amount and type of artifacts
present in the other houses, ten surface units were
excavated in areas disturbed by erosion or rodent
tailings (see Figure 6.3). To excavate these units,

disturbed materials were scraped into a bucket us-
ing a trowel. The depth of these materials is un-
known, but probably was no more than about 10
cm. Each of these surface units was about 0.5 × 0.5
m in area, with all sediments screened over 1/16-
inch mesh. Only formal artifacts were collected
from these surface units, and volume was obtained
using measured buckets, with all of the surface units
producing volumes of 6 liters (.006 m3), except for
Units 3 and 4, which were 4 liters (.004 m3). Al-
though these surface units were relatively small, 132
shell, chipped-stone, bone, and asphaltum artifacts
(2,357 per m3) were recovered (Table 6.5). All of
the surface units produced formal artifacts, except
for SU-6 located in House 6, which contained Ol-
ivella detritus but no formal artifacts.

SU-1 and -2 were located in House 4 and
yielded 49 artifacts, including red abalone bead
blanks and BIP, Olivella beads, blanks, and BIP,
and other artifacts. One of the wall beads from
SU-1 and two of the wall beads in SU-2 appear to
have been drilled using a needle, the only needle-
drilled beads from the surface units. SU-3 was lo-
cated in House 3 and produced only four arti-
facts, and SU-4, located in House 2, provided just
seven artifacts. SU-5 and SU-10 were located in
House 5 near Unit 2 and produced 48 artifacts,
including red abalone and Olivella bead making
artifacts, a California mussel bead and fishhook,
and other artifacts. SU-7, located in House 1 near
Unit 1, produced only one Olivella cup bead and

Figure 6.5. Chert microblades (three, at left); and microdrills (three, at right) from 
SMI-163. All specimens are triangular prepared. Drill on far left is bipointed.
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no other artifacts. Both SU-8 and SU-9 were lo-
cated in dense deposits along the hillside in the
northeastern site area and yielded 23 artifacts, in-
cluding a mammal bone barb and numerous shell
bead making artifacts. 

Collectively, the surface units yielded an artifact
assemblage similar to the two excavation units.

These data suggest that the Protohistoric and His-
toric period occupants of SMI-163 were engaged in
the production of Olivella and red abalone beads,
with all of the units (including SU-6 which pro-
duced detritus) containing Olivella beads, BIP, bead
blanks, or detritus. Six of the surface units (SU-1, -
2, -4, -5, -8, and -10) contain evidence of red aba-

Table 6.5. Artifacts from Surface Units at SMI-163 (1/16-inch).

Surface Unit 1 2 3 4 5 7 8 9 10 Total

Shell Artifacts
H. rufescens bead blank 1 1 — 1 2 — — — 3 8

H. rufescens BIP 2 11 — — 9 — 1 — 6 29

H. rufescens bead  — — — 1 1 — — — — 2

H. spp. ornament — — — — — — — — 1 1

Haliotis subtotal 3 12 — 2 12 — 1 — 10 40

Mytilus disk bead — — — — 2 — — 1 — 3

Mytilus disk BIP — — — — — — — 1 2 3

Mytilus fishhook — — — — 1 — — — 1 2

Mytilus fishhook in production — — — 1 — — — — — 1

Mytilus subtotal — — — 1 3 — — 2 3 9

Olivella callus bead blank 3 1 — — 3 — 6 — 2 15

Olivella callus BIP — — — — — — 1 — — 1

Olivella callus cup bead — — — 1 — 1 1 —- 1 4

Olivella thin-lipped bead — — — — — — — — 2 2

Olivella wall bead blank 7 11 — — 3 — 4 — 3 28

Olivella wall BIP 1 4 — 2 — — 1 2 — 10

Olivella wall bead 3 3 2 1 — — 1 — 3 13

Olivella spire-lopped bead — — 1 — — — — — — 1

Olivella split punched bead — — — — 1 — — — — 1

Olivella subtotal 14 19 3 4 7 1 14 2 11 75

Subtotal 17 31 3 7 22 1 15 4 24 124

Chipped-Stone Artifacts
Triangular prepared microblade — — — — — — — 1 1 2

Triangular prepared microdrill — — — — 1 — — 1 — 2

Triangular unprepared 
microblade

— — 1 — — — — — — 1

Subtotal — — 1 — 1 — — 2 1 5

Bone Artifacts
Mammal bone medium barb — — — — — — 1 — — 1

Other Artifacts
Asphaltum w/impressions — 1 — — — — — 1 — 2

Total 17 32 4 7 23 1 16 7 25 132
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lone bead making, suggesting that people in Houses
2, 4, 5, and the east slope were involved in making
red abalone beads. The presence of a red abalone
bead and blank in Unit 1 suggests that people in
House 1 were also at least partially engaged in this
industry. Finally, subsistence tools in the surface
units are relatively rare, with just two mussel fish-
hooks, a mussel shell fishhook in production, and a
bone barb. This is consistent with findings in Units
1 and 2; only one mammal bone barb or gorge and a
red abalone fishhook were recovered in Unit 2, and
no definitive subsistence artifacts were identified in
Unit 1. Surface collections from elsewhere on the
site were limited because of generally dense vegeta-
tion cover. A red abalone grooved shank fishhook,
California mussel fishhook blank, and a bone barb
were the only other definitive subsistence artifacts
recovered, suggesting these are fairly widely distrib-
uted in the deposits (Figure 6.6).

SUBSISTENCE STRATEGIES

Faunal remains, including shellfish, fish, bird, and
mammal remains, were the most abundant materi-
als recovered in the excavation units. All of the fau-
nal remains are from 1/8-inch residuals of the
excavated units. Following the previous chapters, I
discuss shellfish and invertebrate remains for both
units, followed by fish, mammal, and bird remains.
Like many of the previous units, there is little dif-
ference in the abundance of various taxa through
time. Consequently, I focus on describing the fau-
nal samples for each unit as a whole (see Rick 2004a
for a breakdown of individual levels).

Shellfish and Invertebrates

UNIT 1

Only about 1.7 kg of shellfish and other inverte-
brate remains were recovered from Unit 1 (Table
6.6). Except for 13.4 g of land snail (< 1 percent), all
of the remains are marine in origin. Preservation of
the assemblage was generally good, but relatively
few whole shell valves were recovered. At least 23
different shellfish taxa from a minimum of 324 indi-
viduals were identified in the sample. Most of these
are from rocky intertidal taxa. Relatively little
change in the abundance of the shellfish taxa was
noted in the various levels.

California mussel is the dominant shellfish
taxon represented in the sample, making up about
76 percent of the total weight and 54 percent of the
MNI. Black abalone contribute about 4 percent of
the weight and 2 percent of the MNI, and red aba-
lone about 2 percent of the weight and MNI. Plat-
form mussels provide only about 0.6 percent of the
weight, but around 9 percent of the MNI. Turban
shells make up about 2 percent of the total shell
weight, but over 7 percent of the MNI. Small lim-
pets contribute only about 0.3 percent of the
weight, but over 13 percent of the MNI. These
small limpets, along with barnacles (Barnacle undif.
and Pollicipes polymerus), were probably brought to
the site as incidental riders rather than as food
sources. Olivella, which was probably brought to
the site exclusively or primarily for bead making,
makes up 3 percent of the total shell weight. All
other taxa appear to have been relatively minor
constituents, generally making up less than about 2
percent of the total sample.

UNIT 2
Unit 2 produced roughly 88 kg of shell, the largest
and most diverse shellfish sample from all of the
sites that I excavated (Table 6.7). At least 40 taxa
from a minimum of 19,530 individuals were recov-
ered. Of the 40 taxa, 99.9 percent were from marine
species. Preservation of the Unit 2 sample was ex-
ceptional, with numerous whole and well-preserved
mussel shells, including many specimens that still
had the mussel periostracum present.

The sample is dominated by California mussel,
with about 80 percent of the shell weight and 70 per-
cent of the MNI. Most other shellfish represented
in the assemblage appear to be of relatively minor

Figure 6.6. Abalone (two, at left) and mussel shell fishhooks 
and bone barbs from SMI-163.
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significance. Black abalone makes up 3 percent of
the weight, but less than 1 percent of the MNI. Plat-
form mussels contribute just 1 percent of the weight,
but 9 percent of the MNI. Black turban is also rela-
tively limited, constituting about 4 percent of the
weight and MNI. Red abalone supplies about 1 per-
cent of the weight and less than 1 percent of the
MNI. Moreover, most of the red abalone shell frag-
ments in the sample are highly fragmented or bro-
ken pieces that were probably used for making beads
or other artifacts. Olivella, which was also used pri-
marily for making beads, contributed about 2 per-

cent of the shell weight. Small barnacles (Barnacle
undif. and Pollicipes polymerus) make up about 5 per-
cent of the total shell weight, but were probably col-
lected as by-products. Small limpets also make up
less than 1 percent of the shell weight, but about 12
percent of the MNI. Many of these, too, were prob-
ably collected incidentally and were not a targeted
resource. Less than 1 percent of the entire assem-
blage is made up of Tivela stultorum (Pismo clam)
and Saxidomus nuttallii (Washington clam) that were
probably obtained from sandy beach habitats in
Cuyler Harbor or washed up on the beach.

Table 6.6. Shellfish and Invertebrate Remains from Unit 1 at SMI-163 (0–40 cm).

Note: Based on 1/8-inch recovery and all weights in grams. Volume = 0.186 m3.

Taxon Wt. % Wt. MNI % MNI
Barnacle undif. 48.1 2.9 — —

Calliostoma spp. (top snails) 0.3 < 0.1 1 0.3

Chiton undif. 1.1 0.1 — —

Corallina spp. (coralline algae) 0.1 < 0.1 — —

Crab undif. 7.6 0.5 — —

Crepidula spp. (slipper shells) 0.3 < 0.1 3 0.9

Cryptochiton stelleri (gumboot chiton) 8.0 0.5 — —

Fissurella volcano (volcano limpet) 1.3 0.1 2 0.6

Gastropod undif. 1.2 0.1 6 1.9

Haliotis cracherodii (black abalone) 62.3 3.8 7 2.2

Haliotis rufescens (red abalone) 31.2 1.9 5 1.5

Haliotis spp. (abalone undif.) 15.5 0.9 4 1.2

Land snail 13.4 0.8 25 7.7

Limpet undif. 4.7 0.3 42 13.0

Lottia gigantea (owl limpet) 0.7 < 0.1 1 0.3

Megathura crenulata (giant keyhole limpet) 0.3 < 0.1 1 0.3

Mytilus californianus (California mussel) 1251.3 75.7 176 54.3

Nacre undif. 71.2 4.3 — —

Olivella biplicata (purple olive) 50.3 3.0 — —

Pollicipes polymerus (gooseneck barnacle) 3.1 0.2 — —

Protothaca staminea (Pacific littleneck) 3.9 0.2 — —

Septifer bifurcatus (platform mussel) 10.4 0.6 28 8.6

Serpulorbis squamigerus (scaled worm snail) 4.3 0.3 — —

Strongylocentrotus spp. (sea urchins) 5.5 0.3 — —

Tegula funebralis (black turban) 20.3 1.2 12 3.7

Tegula spp. (turban undif.) 11.4 0.7 11 3.4

Undif. shell 24.5 1.5 — —

Total 1652.3 — 324 —
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Table 6.7. Shellfish and Invertebrate Remains from Unit 2 at SMI-163.

Note: Based on 1/8-inch recovery from 0–100 cm and all weights in grams. Volume = 0.269 m3.

Taxon Wt. % Wt. MNI % MNI

Barnacle undif. 3432.9 3.9 — —

Calliostoma spp. (top snails) 1.9 < 0.1 10 0.1

Chiton undif. 218.6 0.2 — —

Clam undif. 6.4 < 0.1 4 <0.1

Collisella spp. (limpets) 14.3 < 0.1 9 <0.1

Conus californicus (California cone) 0.2 < 0.1 1 <0.1

Corallina spp. (coralline algae) 4.7 < 0.1 — —

Coronula diadema (whale barnacle) 0.2 < 0.1 1 <0.1

Crab undif. 354.8 0.4 — —

Crepidula spp. (slipper shells) 18.1 < 0.1 134 0.7

Cryptochiton stelleri (gumboot chiton) 328.2 0.4 — —

Dendraster excentricus (sand dollar) 3.6 < 0.1 — —

Diodora aspera (rough keyhole limpet) 1.0 < 0.1 1 < 0.1

Fissurella volcano (volcano limpet) 6.1 < 0.1 24 0.1

Gastropod undif. 16.7 < 0.1 217 1.1

Glans subquadrata (eccentric ribbed clam) 0.4 < 0.1 8 < 0.1

Haliotis cracherodii (black abalone) 2510.5 2.9 151 0.8

Haliotis rufescens (red abalone) 929.4 1.1 21 0.1

Haliotis spp. (abalone undif.) 311.6 0.4 5 < 0.1

Hiatella arctica (Arctic rock borer) 1.0 < 0.1 11 0.1

Hinnites multirugosus (giant rock scallop) 3.3 < 0.1 2 <0.1

Land snail 23.3 < 0.1 167 0.9

Limpet undif. 149.6 0.2 2402 12.3

Lottia gigantea (owl limpet) 317.0 0.4 83 0.4

Megathura crenulata (giant keyhole limpet) 0.8 < 0.1 11 0.1

Mytilus californianus (California mussel) 70,452.8 80.1 13,578 69.5

Nacre undif. 1040.7 1.2 — —

Norrisia norrisii (Norris top) 1.1 < 0.1 1 < 0.1

Nucella spp. (dogwinkles) 23.1 < 0.1 57 0.3

Olivella biplicata (purple olive) 1482.2 1.7 — —

Pectinidae (scallops) 1.9 < 0.1 5 <0.1

Pelecypod 2.1 < 0.1 9 <0.1

Pododesmus cepio (pearly monia) 0.7 < 0.1 — —

Pollicipes polymerus (gooseneck barnacle) 747.9 0.9 — —

Protothaca staminea (Pacific littleneck) 8.2 < 0.1 36 0.2

Saxidomus nuttalli (Washington clam) 60.4 0.1 2 < 0.1

Septifer bifurcatus (platform mussel) 758.8 0.9 1687 8.6

Serpulorbis squamigerus (scaled worm snail) 16.7 < 0.1 — —

Strongylocentrotus spp. (sea urchins) 467.1 0.5 — —

Tegula brunnea (brown turban) 64.9 0.1 31 0.2

Tegula funebralis (black turban) 3904.0 4.4 811 4.2

Tegula spp. (turban undif.) 132.3 0.2 42 0.2

Tivela stultorum (Pismo clam) 1.4 < 0.1 1 < 0.1

Trivia californiana (coffee bean) 1.4 < 0.1 8 < 0.1

Undif. shell 106.9 0.1 — —

Total 87,929.2 — 19,530 —
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Fish

UNIT 1
Only about 15.5 g and 175 specimens of fish bone
were recovered from Unit 1 (Table 6.8), reflecting
the relatively low density of bone from this unit. At
least five teleost taxa and one undifferentiated elas-
mobranch were identified. Of the identified fish
remains, nine rockfish bones (MNI = 1), 13 surf-
perch bones (MNI = 1), two California sheephead
bones, three clupeid bones (MNI = 1), and one
sculpin bone (MNI = 1) were identified. These
fishes are similar to those recovered from the other
sites and in Unit 2. Most of the fish are probably
cultural in origin, but it is possible that some of the
clupeid and sculpin bones may have been depos-
ited by sea birds or other animals. Most of these
fishes could have been captured using hook and
line, spears, or nets.

UNIT 2
In Unit 2, 4.3 kg of fish bone were recovered. Be-
cause of the large size of the fish bone sample,
811.6 g and 9391 fish bones were analyzed from 1/
8-inch residuals in the 10 to 20 cm, 50 to 60 cm,
and 90 to 100 cm levels, providing an analyzed
subsample from near the top, middle, and bottom
of this unit (Table 6.9). All of the other levels were
rough sorted for elements not encountered in the
analyzed levels, but no major differences in the as-
semblage were noted. Because the relative impor-
tance of the various fish taxa in these levels is fairly

similar, these subsamples provide a reliable esti-
mate of the types and abundance of the various
fishes present in the entire unit. Like the shellfish
sample, the preservation of fish bone was outstand-
ing, with numerous whole bones and fish scales.
Thirteen percent of the analyzed sample by NISP
(n = 1204), but 32 percent of the weight was identi-
fiable to family, genus, or species. 

Rockfish are the most abundant taxon in the
sample, with 72 to 75 percent of the weight and
NISP, and about 50 percent of the MNI. Surf-
perch, including pile perch, are the next most
abundant category, providing about 14 percent of
the NISP and 11 percent of the MNI. The rela-
tively heavy bones of cabezon and sheephead con-
tribute about 11 percent of the fish weight and
MNI, but less than 4 percent of the NISP. Lingcod
are also present in the sample, making up 5 to 6
percent of the MNI and weight and 2 percent of
the NISP. A few barracuda and mackerel remains
were also recovered, but generally contribute less
than 1 percent of the NISP. What are probably
small, burned fragments of a billfish beak were
identified in several of the levels, including four
fragments in the analyzed sample (0.3 percent of
NISP). Most other fish appear to be of relatively
minor significance.

The fish bones present in Unit 2 suggest that
people were primarily exploiting nearby kelp for-
est and rocky nearshore habitats. The presence of
billfish, and possibly barracuda and mackerel, sug-
gests that offshore environments requiring sturdy

Table 6.8. Fish Remains from Unit 1 at SMI-163.

Note: Based on 1/8-inch recovery from (0–40 cm) and all weights in grams. Volume = 0.186 m3.
a Percentages based on specimens identified to family, genus, and species.

Taxon Wt. % Wt.a NISP % NISP MNI % MNI

Clupeidae (sardines) 0.2 3.8 3 10.7 1 16.7

Cottidae (sculpin) 0.3 5.8 1 3.6 1 16.7

Embiotocidae (surfperch) 0.9 17.3 13 46.4 1 16.7

Labridae

Semmicossyphus pulcher
(California sheephead)

0.9 17.3 2 7.1 1 16.7

Scorpaenidae

Sebastes spp. 2.9 55.8 9 32.1 1 16.7

Teleost undif. 8.5 — 146 —

Elasmobranch undif. 1.8 — 1 — 1 16.7

Total 15.5 — 175 — 6 —
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watercraft were also occasionally used. Some of the
surfperches and other taxa may also have been ob-
tained from sandy beaches. The presence of circu-
lar shell fishhooks suggests that people relied
heavily on hook and line to capture fish. Nets may
also have been used to catch smaller fish, while
harpoons were probably used to capture billfish
and other large taxa.

Mammals

UNIT 1

Mammal bones are relatively rare in the Unit 1 de-
posits, consisting primarily of small undiagnostic
fragments. Twenty-eight bones weighing 7.1 g appear
to be small fragments of marine mammal bones. Four
bones weighing about 1 g are from small rodents,

Table 6.9. Fish Remains from Unit 2 at SMI-163.

Note: Based on 1/8-inch recovery and all weights in grams. Categories noted with a ? mark are tentative identifications. Volume = 
0.085 m3.
a Percentages based on specimens identified to family, genus, and species.

Taxon Wt.  % Wt. a NISP  % NISP MNI % MNI

Teleost
Clinidae (kelpfish) < 0.1 < 0.1 2 0.2 1 1.6

Clupeidae (sardines) 0.1 < 0.1 10 0.8 2 3.2

Cottidae (sculpin) < 0.1 < 0.1 2 0.2 1 1.6

Scorpaenichthys marmoratus 
(cabezon)

22.1 8.5 35 2.9 4 6.3

Embiotocidae (surfperches) 14.8 5.7 146 12.1 6 9.5

Damalichthys vacca (pile perch) 2.7 1.0 27 2.2 1 1.6

Hexagrammidae (greenlings) < 0.1 < 0.1 1 0.1 1 1.6

Ophiodon elongatus (lingcod) 14.7 5.7 27 2.2 3 4.8

Labridae (senorita or wrasse) 0.4 0.2 18 1.5 2 3.2

Semicossyphus pulcher (California 
sheephead)

6.9 2.7 7 0.6 3 4.8

Mackerel undif. 0.3 0.1 5 0.4 2 3.2

Pomacentridae

Chromis punctipinnis 
(blacksmith)?

0.1 < 0.1 1 0.1 1 1.6

Scorpaenidae

Sebastes spp. (rockfish) 188.1 72.3 897 74.5 31 49.2

Sphyraenidae (barracudas)

Sphyraena argentea (California 
barracuda)

1.7 0.7 3 0.2 2 3.2

Stichaeidae (prickleback) 0.9 0.3 19 1.6 2 3.2

Xiphiidae/Istiophoridae 
(swordfishes, billfishes)?

6.9 2.7 4 0.3 1 1.6

Teleost undif. 550.5 — 8182 — — —

Subtotal 810.5 — 9386 — —

Elasmobranch
Elasmobranch undif. 1.1 — 5 — — —

Total 811.6 — 9391 — 63 —
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probably deer mice. An artiodactyl tooth, probably
from a sheep that grazed historically on the island,
was also found in the top of the unit. About 2.2 g of
undifferentiated bone is probably mammal bone, but
all of these bones are very small and fragmentary, pre-
cluding more precise identification.

UNIT 2
Six hundred and fifty mammal bones weighing
452.2 g were recovered from Unit 2 (Table 6.10).
Preservation of the sample is excellent. Marine
mammals, including sea otter, Guadalupe fur seal,
northern fur seal, and harbor seal were identified,
along with a few rodent remains and probable
splinters of large land mammal bones (e.g., deer).
As in samples from other Channel Islands sites, the
vast majority of the mammal bones are small, frag-
mentary pieces of cancellous or cortical bone that
are probably from marine mammals. Consequently,
less than 10 percent of the assemblage by NISP was
identified to specific categories, but roughly 56 per-
cent by weight was identifiable.

Of the 29 marine mammal remains identified,
over 40 percent are from otariids, including Guada-
lupe fur seal (6.5 percent), northern fur seal (2.2
percent), and undifferentiated otariid (32.6 per-
cent). One sea otter bone was identified (2.2 per-
cent), and one harbor seal bone was also present
(2.2 percent). Eight bones were identified as pin-
niped (17.4 percent). Twelve rodent bones (26.1
percent) and five fragments of what are probably
large land mammal (e.g., deer) bones were also
identified. Large land mammal bone may have been
acquired through trade with the mainland. People
living at SMI-163 may have hunted or scavenged
marine mammals or acquired them from other peo-
ple living on San Miguel Island.

Birds
Bird bones are relatively rare in Unit 1, consisting of
about 16 g and 19 bird bones. Most of these are frag-
mentary or undiagnostic specimens. Five specimens
were identified to specific taxa, including 1 Califor-
nia gull bone, 1 Brandt’s/Double-crested cormorant
bone, and 3 pelagic cormorant bones.

In Unit 2, 422 bird bones were recovered, the
most from any of the sites that I excavated (Table
6.11). Nineteen percent of the Unit 2 NISP were
identified to species. The assemblage is dominated

by alcids and cormorant remains, with both taxa ac-
counting for between about 50 percent each of the
total identified NISP. At least 11 individuals are
present in the sample, including three Brandt’s/
Double-crested cormorants, two pelagic cormo-
rants, three Cassin’s auklets, a pigeon guillemot, a
Xantus’ murrelet, and a rhinoceros auklet. The
abundance of bird bones from the site suggests that
people may have been obtaining some birds from
Prince Island, where numerous birds, including alc-
ids and cormorants, currently breed (Guthrie 1980;
Schoenherr et al. 1999:272). The presence of one
bone that may be from an immature or flightless
Cassin’s auklet supports this contention. Birds were
probably hunted and scavenged for subsistence, for
making bone tools, or for their feathers or skins.

Dietary Reconstruction
For Unit 1 (1/8-inch), dietary reconstructions dem-
onstrate that shellfish contributed about 40 percent
of the meat yield, fish 30 percent, marine mammals
12 percent, and birds 17 percent. When just fish
and shellfish are compared, fish contribute 43 per-
cent of the meat and shellfish about 57 percent.
The high proportion of shellfish in the Unit 1 de-
posits contrasts with most Late or Historic period
island sites, where fish usually supply over 80 per-
cent of the total meat yield (see Kennett and Con-
lee 2002). The importance of shellfish in this
assemblage may reflect the small excavated sample
and low density of faunal remains inside of the
house depression, with many of the faunal remains
slumped in from the adjacent house rim.

Dietary reconstructions for Unit 2 (1/8-inch)
show a heavier reliance on marine fishes. Fishes
make up about 74 percent of the total meat yield,
followed by shellfish (18 percent) and marine mam-
mals (7 percent), with birds providing only trace
amounts (1.2 percent). When just fish and shellfish
are compared, fish make up about 81 percent and
shellfish about 19 percent. The values from Unit 2
are generally comparable to other sites of this age
(Colten and Arnold 1998; Kennett and Conlee
2002; Noah 2005; Rick 2004a).

DISCUSSION

The faunal remains, artifacts, and chronological
data from SMI-163 provide substantial evidence of
a large Chumash community at the site during the
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Table 6.10. Mammal Remains from Unit 2 at SMI-163.

Note: Based on 1/8-inch recovery from 0–100 cm and all weights in grams. Categories noted with a ? mark are tentative identifica-
tions. Volume = 0.269 m3.
a Percentages based on specimens identified to family, genus, and species.
b Mammal undif. assumed to be largely sea mammal bone.

Wt. % Wt. a NISP % NISP MNI % MNI

Carnivora
Enhydra lutris (sea otter) 14.0 5.5 1 2.2 1 12.5

Pinniped 66.2 25.8 8 17.4 — —

Otariidae 86.4 33.7 15 32.6 1 12.5

Arctocephalus townsendi (Guadalupe fur 
seal)

49.3 19.2 3 6.5 1 12.5

Callorhinus ursinus (northern fur seal) 16.3 6.4 1 2.2 1 12.5

Phocidae
Phoca vitulina (harbor seal) 15.9 6.2 1 2.2 1 12.5

Subtotal 248.1 96.8 29 63.0 5 62.5

Rodent 0.2 0.1 12 26.1 2 25.0

Large land mammal? 7.9 3.1 5 10.9 1 12.5

Mammal undif.b 195.2 — 595 — — —

Undif. bone 0.8 — 9 — — —

Subtotal 204.1 — 621 — 3 37.5

Total 452.2 — 650 — 8 —

Table 6.11. Bird Remains from Unit 2 at SMI-163.

Note: Based on 1/8-inch recovery from 0–100 cm and all weights in grams. Volume = 0.269 m3.
a Percentages based on specimens identified to family, genus, and species.

Taxon Wt. % Wt.a NISP % NISP MNI % MNI

Alcidae (auklets) 0.1 0.1 1 1.2 — —

Cepphus columba (pigeon guillemot) 1.7 2.4 3 3.7 1 9.1

Cerorhinca monocerata (rhinoceros auklet) 1.0 1.4 3 3.7 1 9.1

Ptychoramphus aleuticus (Cassin’s auklet) 4.9 6.9 29 35.8 3 27.3

Synthliboramphus hypoleucus 
(Xantus’ murrelet)

0.9 1.3 6 7.4 1 9.1

Phalacrocoracidae
Phalacrocorax spp. 
(Brandt’s/Double-crested cormorant)

57.9 81.2 33 40.7 3 27.3

Phalacrocorax pelagicus
(pelagic cormorant)

4.8 6.7 6 7.4 2 18.2

Aves undif. 66.5 — 341 — — —

Total 137.8 — 422 — 11 —
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Late, Protohistoric, and Historic periods, and lim-
ited evidence for occupation during the late Middle
period. The site also appears to be closely related to
adjacent SMI-159 and SMI-162, and probably to
other sites (e.g., SMI-160) in the area, suggesting
that this village may have been considerably larger
than previously believed. Although early research-
ers who visited and excavated a cemetery in the area
found glass beads, the location of this cemetery is
unclear (Heye 1921:159). The available data from
SMI-163 strongly support the earlier assertions of
Kennett (2005) that the SMI-163 site complex is
the village of Tuqan. Radiocarbon dates from the
site support this proposition, indicating that each of
the six visible house depressions contains a Proto-
historic or Historic occupation.

The Chumash of Tuqan were clearly involved
in a number of important activities, including the
production of Olivella and red abalone beads and a
variety of marine subsistence activities. Since rela-
tively few complete red abalone beads, but high
proportions of BIP, bead blanks, and detritus were
present, it is likely that people were making these
beads primarily for exchange with other islanders or
people on the mainland (Rick 2004c). The dearth of
glass beads and other historic artifacts at SMI-163
differs from Historic period deposits on Santa Cruz
Island where a wide variety of historic artifacts
(glass beads, metal fishhooks, bronze crucifixes,
etc.) were recovered (Graesch 2001). It is possible
that the more remote location of San Miguel Island
may have limited the traffic of these exotic goods. It
is also possible that because much of SMI-163 dates
between the sixteenth and mid-eighteenth centu-
ries, with only a few dates extending into the Mis-
sion period, much of the site was abandoned prior
to the mass movement of historic goods.

The subsistence data from the site are similar to
those from other Late or Historic period villages,
where nearshore kelp forest and rocky shore fishes
dominate the assemblage, and shellfish, birds, and
marine mammals are less abundant (Colten 1993,
2001; Kennett 2005; Noah 2005; Pletka 2001a). In
general, however, the types of resources found at
the site are similar to those found at SMI-468 and
SMI-481, although both of these sites produced
more marine mammal remains. These similarities,
however, suggest continuity in subsistence practices
between the late Middle, Transitional, Late, and
Historic periods for the Island Chumash.

Only 34 baptisms are recorded for people who
resided at Tuqan (J. Johnson 1999a:53). The pres-
ence of at least six houses, and probably additional
houses buried under midden, dune sand, and vege-
tation on the eastern site margin, and at SMI-159
and other adjacent sites, suggests that this village
may have been considerably larger than indicated
by ethnohistoric data. Introduced diseases probably
took a heavy toll on people living at SMI-163 dur-
ing Mission times. Given that this may have been
where Cabrillo wintered in 1542–1543, such dis-
eases might have been introduced earlier (Erland-
son and Bartoy 1995). Plank canoes that may have
been shipwrecked while transporting Chumash to
the missions probably also led to underestimating
the population of Tuqan (see Hudson et al. 1978; J.
Johnson 1999a). The radiocarbon chronology for
the site suggests that the village was occupied pri-
marily in the latter portions of the Protohistoric pe-
riod, and needle-drilled beads and other historic
artifacts are relatively rare. These data suggest that
the occupation of this village may have been in de-
cline prior to the onset of the Historic period.

SMI-470: SITE SETTING, CONTEXT

Located adjacent to SMI-481, SMI-470 is part of
the complex of sites located in the Otter Harbor
area that includes SMI-468 (Figure 6.7). The site
covers an area about 100 × 75 m and, according to
Kritzman (1966, unpublished site record), in-
cluded what appeared to be two house depressions
or excavated areas. I have mapped four to five
house depressions at the site (Figure 6.8), much of
which is well vegetated, making surface visibility
relatively poor. However, shell midden exposures
are visible in the sea cliff and along the creek edge
where the deposits are about 1 to 2 m deep and in-
clude an earlier roughly 4,000-year-old deposit.
Freshwater is available in an adjacent creek and
from a variety of springs in the area.

As stated previously, archaeological and ethno-
historic data suggest that SMI-470 is the probable
location of Niwoyomi, one of the two named villages
for San Miguel Island. Only a single household is
represented in the mission registers for Niwoyomi,
suggesting this may have been a relatively small
community (J. Johnson 1999a). Until now, how-
ever, little was known about the occupation of SMI-
470 or Niwoyomi.
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Figure 6.7. SMI-470 site setting.

Figure 6.8. SMI-470 site map.



LATE HOLOCENE SAN MIGUEL ISLAND116

Field Research, Stratigraphy,
and Chronology
During the summer of 2000, I collected 14C sam-
ples and a bulk sample of midden constituents for
general comparison with other San Miguel sites. I
also visited the site in 2001 to make a laser transit
map and assess the status of the midden deposits in
the creek exposures. A 32-liter (.032 m3) bulk sam-
ple was excavated in a roughly 40-cm-deep expo-
sure in the creek bank. Because no stratigraphic
distinctions were noted, this bulk sample was di-
vided into two levels: upper (0 to 20 cm) and lower
(20 to 40 cm) and screened over 1/16-inch mesh.
Two 14C samples were removed in situ from the top
of the exposure and from a depth of 40 cm. The
midden constituents are relatively dense and homo-
geneous with no evidence of any soil change, except
for a break between the Late and Middle Holocene
components. The excavated Late Holocene depos-
its are situated in a dark gray (10YR4/1) sandy loam
throughout the excavated area.

Five radiocarbon dates suggest that SMI-470
has three components (Table 6.12). The oldest site
occupation is represented by a low-density and
highly fragmented shell midden that is situated
about 2 m deep in the creek exposure. Kennett
(1998) radiocarbon dated this deposit to 4220 cal
BP (2270 BC). Located above this deposit and sepa-
rated by sterile soils is a dense midden deposit, con-
taining abundant Olivella, fish bone, and marine
shellfish. Kennett (1998) obtained a date from this
deposit and another from the sea cliff that produced
calibrated intercepts of ca. 130 cal BP (AD 1820),
suggesting that at least portions of the site were his-
toric in age. I obtained two samples in situ from the
bulk sample exposure. A date from the top of this
exposure yielded an intercept of 420 cal BP (AD
1530), and one from the bottom produced an inter-
cept of about 300 cal BP (AD 1660). These dates
overlap at 1 sigma, and the best age estimate for the
bulk sample may be the average of the two dates, or
ca. 350 cal BP (AD 1600). These two dates and
those obtained by Kennett suggest that this area of
the site has occupations spanning the Late, Proto-
historic, and Historic periods.

The Protohistoric and Historic period 14C
dates, presence of house depressions, and dense
midden exposures support the possibility that this
site is Niwoyomi, although other candidates (SMI-

602) remain (see below). An additional component
located across the creek on the far eastern edge of
SMI-481 was also recently dated to ca. 470 to 380
cal BP (AD 1480–1570) (Chapter 5) and may be
closely related to the occupation of SMI-470. How-
ever, only limited data are currently available from
this component.

ARTIFACTS

Thirty artifacts were recovered from the upper and
lower levels of the SMI-470 Bulk Sample, and five
additional artifacts were recovered from the sur-
face in slumped deposits adjacent to it (Table 6.13).
The majority (77 percent) of the artifacts are made
from shell. Seventeen of these are made of Olivella,
including two callus BIP, five callus bead blanks,
four lipped beads, four wall BIP, one wall bead, and
a spire-lopped bead (Figure 6.9). Eleven of the
beads or bead-making materials are from the callus
portion of the shell, and five are from the wall re-
gion, a pattern consistent with the Late/Protohis-
toric or Historic period chronology of the site.
Olivella bead detritus densities from the bulk sam-
ple are roughly 7044 g per m3, a relatively high
value for Olivella densities on San Miguel Island,
but still in the lower range of Late period bead
densities on the islands more generally (Arnold
and Graesch 2001; Kennett and Conlee 2002). In
addition to Olivella artifacts, five abalone artifacts
were recovered, including three fragments of
worked black abalone (chipped or ground), five
pieces of worked abalone nacre, and a red abalone
fishhook tip. No evidence of red abalone bead
making similar to that found at SMI-163 was iden-
tified in this bulk sample. A California mussel disk
BIP was also recovered.

The other artifacts from the site include three
triangular prepared microblades, three triangular
prepared microdrills, an asphaltum skirt weight or
plug, and a medium bone barb made from mammal
bone. This barb has asphaltum near its base and a
well-defined S curve, and may have functioned as a
composite fishhook or harpoon barb.

SUBSISTENCE STRATEGIES

Like other Channel Islands middens, the SMI-470
deposits are dominated by faunal remains, includ-
ing shellfish, and fish, bird, and mammal bones.



HISTORIC PERIOD SAN MIGUEL ISLAND 117

The faunal remains were screened over 1/8-inch
mesh and are from the upper (0 to 20 cm) and lower
(20 to 40 cm) levels of the bulk sample. Due to the
similarity of the deposits, all faunal remains have
been lumped together.

Shellfish and Invertebrates
Roughly 8.8 kg of shell from 1913 individual shell-
fish and invertebrates were recovered in the upper

and lower levels of the bulk sample (Table 6.14). At
least 27 different taxa were identified, of which over
99 percent are from marine organisms. Preserva-
tion of the assemblage is excellent, with numerous
whole mussel valves and black and red abalones.

California mussel dominates the assemblage,
making up roughly 60 percent of the MNI and
weight of the entire sample. Black turban is the sec-
ond most important taxon, contributing about 10

Table 6.12. Late Holocene Radiocarbon Dates from SMI-470, -516, -536, and -602.

Note: All dates were calibrated using Calib 4.3 (Stuiver and Reimer 1993, 2000), and applying a ∆R of 225 ± 35 years for all shell 
samples (see Kennett et al. 1997). 13C/12C ratios were determined by the radiocarbon labs, or an average of +430 years was applied 
(Erlandson 1988b).

Sample # Provenience Material
Uncorrected 

14C Age

13C/12C 
Adjusted Age

Calibrated 
Age Range 
(cal BP), 
1 sigma

Calibrated 
Age Range 
(BC/AD), 
1 sigma

SMI-470
Beta-107344 OPC 1-A2 20cm Black 

abalone
310 ± 60 740 ± 60 260 (130) 0 AD 1690 

(1820) 1950

Beta-107983 OPC 1-A1 Sea Cliff 
40 cm 

Abalone 310 ± 70 740 ± 70 260 (130) 0 AD 1690 
(1820) 1950

Beta-145305 Unit bottom, 30 cm Black 
abalone

460 ± 70 890 ± 70 410 (300) 260 AD 1540 
(1660) 1690

OS-27184 Unit top, 1 cm Black 
abalone

— 980 ± 40 460 (420) 320 AD 1490 
(1530) 1630

SMI-516
Beta-145312 Cave mouth, 35–40 cm 

above bedrock
Black 

abalone
430 ± 60 860 ± 60 320 (280) 250 AD 1630 

(1670) 1710

Beta-145313 Cave mouth, 70 cm 
above bedrock

Black 
abalone

520 ± 90 950 ± 90 470 (380) 280 AD 1490 
(1570) 1670

SMI-536
LJ-0955 Sandy Cliff, Cuyler 

Harbor
California 

mussel
575 ± 125 1005 ± 125 510 (430) 290 AD 1440 

(1520) 1660

OS-42694 Surface of dune slope Olivella
 bead

— 1260 ± 30 650 (620) 560 AD 1300 
(1330) 1390

SMI-602
Beta-114533 Unit 2, Stratum A California 

mussel
310 ± 50 730 ± 60 250 (130) 0 AD 1700 

(1820) 1950

Beta-098743 Unit 2, 39 cm California 
mussel

460 ± 60 900 ± 60 410 (300) 270 AD 1540 
(1650) 1680

Beta-098744 Unit 5, 48 cm California 
mussel

650 ± 60 1100 ± 60 530 (500) 460 AD 1420 
(1450) 1500

Beta-098742 Unit 5, 10 cm California 
mussel

650 ± 70 1100 ± 70 540 (500) 450) AD 1410 
(1450) 1500
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Table 6.13. Artifacts from Bulk Sample and Surface at SMI-470 (1/8-inch). 

a BIP = bead in production.

Shell Artifacts Upper Lower Surface Total
Haliotis cracherodii worked — 2 1 3

Haliotis rufescens fishhook tip — — 1 1

Haliotis spp. worked — 5 — 5

Mytilus disk BIP a — 1 — 1

Olivella callus BIP — 2 — 2

Olivella callus bead blank 1 4 — 5

Olivella lipped bead 1 2 1 4

Olivella wall BIP 3 1 — 4

Olivella wall bead — 1 — 1

Olivella spire-lopped bead 1 — — 1

Subtotal 6 18 3 27

Other Artifacts
Medium bone barb — — 1 1

Triangular prepared microblade 1 1 1 3

Triangular prepared microdrill — 3 — 3

Asphaltum skirt weight or plug 1 — — 1

Subtotal 2 4 2 8

Total 8 22 5 35

Figure 6.9. Artifacts from SMI-470. (Left to right): Olivella wall disk bead, 
Olivella callus/lipped beads (two), abalone shell fishhook tip, bone barb.
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percent of the weight and 9 percent of the MNI.
Platform mussel constitutes about 4 percent of the
MNI, and sea urchin about 3 percent of the weight.
Black abalone is also relatively abundant, making up
about 13 percent of the shell weight, but only about 2

percent of the MNI. Owl limpets provide about 2 to
3 percent of the weight and MNI. Olivella, which
was collected primarily for making beads, supplies
about 3 percent of the total shell weight. As in the
other sites, small limpets contribute about 15 percent

Table 6.14. Shellfish and Invertebrate Remains from Bulk Sample at SMI-470 (Upper and Lower 
Deposits).
Taxon Wt. (g) % Wt. MNI % MNI
Barnacle undif. 79 0.9 — —

Calliostoma spp. (top snails) 0.1 < 0.1 2 0.1

Chiton undif. 75.9 0.9 — —

Corallina spp. (coralline algae) 0.7 < 0.1 — —

Crepidula spp. (slipper shells) 5.8 0.1 41 2.1

Crab undif. 62.9 0.7 — —

Cryptochiton stelleri (gumboot chiton) 40 0.5 — —

Fissurella volcano (volcano limpet) 0.5 < 0.1 2 0.1

Gastropod undif. 4.4 0.1 31 1.6

Glans subquadrata (eccentric ribbed clam) 0.1 < 0.1 1 0.1

Haliotis cracherodii (black abalone) 1166.8 13.3 46 2.4

Haliotis rufescens (ribbed abalone) 263.5 3.0 9 0.5

Haliotis spp. (abalone undif.) 45.4 0.5 — —

Land snail 3.1 <0.1 6 0.3

Limpet undif. 99.1 1.1 287 15.0

Lottia gigantea (owl limpet) 191.5 2.2 50 2.6

Margarites succinctus (tucked margarite) 2.5 < 0.1 1 0.1

Mytilus californianus (California mussel) 5191.9 59.1 1188 62.1

Nacre undif. 96.1 1.1 — —

Nucella spp. (dogwinkles) 2.1 < 0.1 5 0.3

Olivella biplicata (purple olive) 225.4 2.6 — —

Pollicipes polymerus (gooseneck barnacle) 89.9 1.0 — —

Protothaca staminea (Pacific littleneck) 0.1 < 0.1 1 0.1

Septifer bifurcatus (platform mussel) 24.8 0.3 66 3.5

Serpulorbis squamigerus (scaled worm snail) 0.3 < 0.1 1 0.1

Strongylocentrotus spp. (sea urchins) 237.3 2.7 — —

Tegula brunnea (brown turban) 19.3 0.2 5 0.3

Tegula funebralis (black turban) 833.5 9.5 164 8.6

Tegula spp. (turban undif.) 10.7 0.1 6 0.3

Tivela stultorum (Pismo clam) 0.1 <0.1 1 0.1

Undif. shell 6.5 0.1 —

Total 8779.3 — 1913 —
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of the MNI, but only 1 percent of the weight, sug-
gesting these were brought to the site as by-products
when collecting other shell species or supplemental
resources. All other shell species appear to be only
minor contributors to the sample.

Fish
Fish remains are relatively dense in the bulk sam-
ple, with 568.4 g of fish bone recovered in the bulk
sample, including roughly 353.1 g of fish bone
from the upper level and about 215.3 g in the
lower level. All of the fish remains from the lower
sample were sorted and identified to the most spe-
cific taxon possible. The bones from the upper
level were rough-sorted to determine if any un-
usual elements or taxa not identified in the lower
sample were present, but none were encountered.
Since nearly 2,500 bones from at least seven differ-
ent taxa were identified, this sample is probably a
good estimate of the fishes present in the entire
bulk sample (Table 6.15).

Preservation of the assemblage is generally
good, but fragmentation of bones is relatively high,
and consequently only 13 percent of the NISP (n =
333) but 32 percent of the weight was identifiable to
family, genus, or species. Rockfish dominate the as-
semblage by all measures, making up 67 percent of

the weight, 69 percent of the NISP, and 56 percent
of the MNI. Surfperch and pile perch are the second
most abundant fishes, making up about 17 percent of
the NISP and 13 percent of the MNI. Cabezon is
fairly abundant, with 5 percent of the NISP, but 13
percent of the MNI. Prickleback remains were rela-
tively common, making up 7 percent of the NISP.
Lingcod and clupeid remains were also identified in
the sample, but account for only about 1.5 and 0.3
percent of the NISP, respectively.

Most of the fishes identified are from nearshore
marine habitats that could have been caught using
hook and line, nets, or other tackle in kelp beds or
rocky reefs. The presence of a single-piece abalone
shell fishhook on the surface near the bulk sample
attests to the use of this technology. During excava-
tion of the bulk sample, a billfish fin ray spine was
also noted in an eroding exposure near the area
where the bulk sample was obtained.

Mammals and Birds
No diagnostic mammal bones were recovered in
the sample, but most of the bones, including rib
and vertebral fragments, appear to come from ma-
rine mammals. In the upper deposits, nine mam-
mal bones weighing 13.3 g were recovered, and in
the lower sample, 82 mammal bones weighing

Table 6.15. Fish Remains from Bulk Sample (Lower Deposit) at SMI-470.

Note: Based on 1/8-inch recovery and all weights in grams. Volume = 0.016 m3.
a Percentages based on specimens identified to family, genus, and species.

Taxon Wt. % Wt. a NISP % NISP MNI % MNI

Teleost
Clupeidae (sardines) 0.1 0.1 1 0.3 1 6.3

Cottidae (sculpin)

Scorpaenichthys marmoratus (cabezon) 5.9 8.5 17 5.1 2 12.5

Embiotocidae (surfperch) 6.7 9.7 54 16.2 1 6.3

Damalichthys vacca (pile perch) 0.2 0.3 3 0.9 1 6.3

Hexagrammidae (greenling)

Ophiodon elongatus (lingcod) 2.9 4.2 5 1.5 1 6.3

Scorpaenidae

Sebastes spp. (rockfish) 46.2 66.6 229 68.8 9 56.3

Stichaeidae (prickleback) 7.4 10.7 24 7.2 1 6.3

Teleost undif. 145.9 — 2162 — — —

Total 215.3 — 2495 — 16 —
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about 60.2 g were recovered. One small reptile or
amphibian bone (< 0.1 g) was also found in the
bulk sample.

Roughly 32 bird bones (30 g) were recovered in
the upper and lower levels of the bulk sample, a rel-
atively high number considering this is from a small
32-liter sample (Table 6.16). Thirty-four percent of
the bird bone NISP was identifiable to species.
Four taxa were identified, including Cassin’s auklet
(n = 3), pelican (n = 1), pelagic cormorant (n = 3),
and Brandt’s/Double-crested cormorant (n = 4). All
of these birds are relatively common inhabitants of
the Channel Islands and may have been scavenged
or hunted on the island or offshore on Castle Rock,
located near the site.

Dietary Reconstruction
A dietary reconstruction for the bulk sample (1/8-
inch) provides additional insight into the relative
importance of the various faunal categories at the
site. The dietary reconstruction suggests that fish
represented roughly 72 percent of the total meat
represented in the sample, followed by shellfish at
18 percent, mammals at 8 percent, and birds about
2 percent. When just fish and shellfish are com-
pared, fish contribute about 80 percent and shellfish

about 20 percent. These values are similar to those
from Unit 2 at SMI-163 and other sites of this age
where fish typically dominate the diet.

OTHER PROTOHISTORIC AND 
HISTORIC SITES

In recent years, a few additional sites, including a
village (SMI-602), shell midden (SMI-536), and
rockshelter (SMI-516), have produced 14C dates
that are Protohistoric or Historic in age. To provide
a more detailed context of Chumash settlement of
the island during this time period, I briefly synthe-
size these sites below. A number of sites dating to
the Late period (e.g., SMI-9, SMI-150, SMI-481,
and SMI-485) have also been investigated, but only
sites with components dating after 400 cal BP (AD
1550) are included here.

SMI-602
SMI-602 is a large shell midden with a series of
house depressions and an associated cemetery lo-
cated in the middle of the Point Bennett pinniped
rookery on the far west coast of the island. The site
is badly eroding and has been impacted by pinni-
peds hauling out on the site and by wind erosion.

Table 6.16. Bird Remains from Bulk Sample at SMI-470.

Note: Based on 1/8-inch recovery and all weights in grams. Volume = 0.032 m3.
a Percentages based on specimens identified to family, genus, and species.

Upper Lower Total

Taxon Wt. NISP Wt. NISP Wt. % Wt.a NISP % NISP MNI % MNI

Alcidae 
Ptychoramphus aleuticus 
(Cassin’s auklet)

— — 0.7 3 0.7 2.9 3 27.3 1 25.0

Pelecanidae
Pelecanus spp. (pelicans) 6.6 1 — — 6.6 27.4 1 9.1 1 25.0

Phalacrocoracidae
Phalacrocorax spp. 
(Brandt’s/Double crested 
cormorants)

— — 12.8 4 12.8 53.1 4 36.4 1 25.0

Phalacrocorax pelagicus 
(pelagic cormorant)

2.3 2 1.8 1 4.1 17.0 3 27.3 1 25.0

Aves undif. 0.2 5 5.7 16 5.9 — 21 — — —

Total 9.1 8 20.9 24 30.0 — 32 — 4 —
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The site covers an area roughly 90 × 80 m, with in-
tact deposits that are about 75 cm deep, at least 10
burials, and a house floor surrounded by a stone
circle (Kennett 1997, unpublished site record).
The Point Bennett area is very dynamic, and from
year to year, sand cover either obscures portions of
the site or the wind exposes features (e.g., hearths),
house depressions, and midden constituents. Sub-
sequent visits to the site by Erlandson, Rick, and
others have noted that the site contains at least
seven house depressions.

The site was excavated by Doug Kennett, Phil
Walker, Bob DeLong, and Terry Jones as part of a
larger project investigating the long-term history
of human impacts on the pinniped breeding colony
currently located on Point Bennett (see Walker et
al. 2002). Analysis is currently ongoing, but faunal
identifications have been reported and provide im-
portant insight on this large site complex.

Four radiocarbon dates from the site indicate
the presence of three components, one dated to ca.
500 cal BP (AD 1450), another to 300 cal BP (AD
1650), and a final component during the Historic
period, with a calibrated intercept of 130 cal BP
(AD 1820; Walker et al. 2002; see Table 6.12). Col-
lectively, these dates suggest that the site was occu-
pied during the Late, Protohistoric, and Historic
periods. Walker et al. (2002:629) suggested that the
site was occupied until around AD 1660 because no
glass beads, metal, or other contact period artifacts
were recovered. However, the Historic date sug-
gests that at least a portion of the site may have
been occupied during the late eighteenth or even
early nineteenth century.

Preliminary analysis of faunal remains from
SMI-602 suggests a heavy reliance on marine fishes.
Dietary reconstructions for Unit 5 suggest that fish
provide about 74 percent of the meat yield, marine
mammals about 23 percent, shellfish about 2 per-
cent, and birds less than 1 percent (Walker et al.
2000). These data contrast with reconstructions
from nearby SMI-528 dated to the late Middle pe-
riod, where fish make up only about 16.4 percent
and marine mammals dominate with 73.1 percent,
shellfish about 10.3 percent, and birds less than 1
percent (Walker et al. 2002). Walker et al. (2002)
suggested that the decline of marine mammals and
associated increase of fishes at SMI-602 is the result
of humans over-hunting marine mammals (see also

Chapter 7). Except for preliminary data on the
types of marine mammals present at SMI-602, no
detailed taxonomic identification of other fauna is
currently available. At least seven species are repre-
sented, including fur seals, sea lions, harbor seal, el-
ephant seal, and sea otter (Walker et al. 2002; see
Chapter 5).

Although no detailed artifact data from SMI-
602 have been reported, Kennett and Conlee
(2002) present bead detritus densities for all three
of the dated deposits. The deposits dated to ca. AD
1450 have values ranging from about 3,576 to 3,741
g per m3, while the values for the deposit dated to
AD 1650 and 1820 are considerably higher, with
about 10,425g per m3 and 11,875 g per m3, respec-
tively (Kennett and Conlee 2002:160). These data
suggest an overall increase in bead-making at the
site during the Protohistoric and Historic periods.
Kennett and Conlee (2002:156) also indicate that
triangular microblades, Olivella callus cup and
lipped beads, circular fishhooks, and concave-base
arrow points were present at the site.

While interpretations of SMI-602 will un-
doubtedly change and improve when the final site
report is available, the current data suggest that this
was likely an important site for Chumash peoples
during the Late, Protohistoric, and possibly the
Historic period. In many ways, analyses of this site
raise more questions than they answer. For example,
were there actually three Historic villages on San
Miguel Island (SMI-163, SMI-470, SMI-602), or
are these sites all interrelated components of two
villages? Is it possible that people designated from
Tuqan at the missions are from the island as a whole
rather than from a particular village? Were some of
these villages occupied seasonally or periodically?
While these questions are difficult to answer, espe-
cially given the small amount of data from the exca-
vated sites, it appears that historic and late
prehistoric occupation of San Miguel Island was
considerably more variable and diverse than previ-
ously recognized. This will need to be tested as
more data become available.

SMI-536
Located on the western margins of Cuyler Harbor,
SMI-536 was described by Kritzman (1966, unpub-
lished site record) as a permanent campsite located
near a huge landslide covering an area about 120 ×
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150 m. This site is currently badly eroding down
the steeply sloping hillside on which it is located.
Shell midden and lithic artifacts are visible cascad-
ing about 150 m down the slope all the way to the
base of Cuyler Harbor. A few patches of midden re-
main intact, and it is possible that other parts of the
site remain buried under sand and vegetation. Dur-
ing site assessment work in 2003, we noted that the
site contained dense concentrations of California
mussels and moderate amounts of red and black ab-
alone, along with fish and marine mammal bones.
Olivella bead-making detritus was abundant on the
surface, and Olivella wall detritus, two chipped-wall
disk beads, and an Olivella callus BIP were also
noted. Three rim fragments of a stone bowl were
also identified.

Unfortunately, the precise location of a ceme-
tery excavated by Glidden in 1919 is unknown
(Heye 1921). As stated previously, my research and
that of Kennett (2005) suggest that the complex of
sites that includes SMI-163, SMI-162, and others
may contain this cemetery. However, the presence of
Late period artifacts at SMI-536 and its location on
Cuyler Harbor raises the possibility that the site may
have been associated with the excavated cemetery.

To examine this idea, Erlandson recently ob-
tained two dates from the site, one on a mussel shell
from the midden deposits, and another on an Ol-
ivella bead. The California mussel yielded a cali-
brated intercept of 3610 cal BP (1660 BC; OS-
42693), while the Olivella bead yielded a calibrated
intercept of 620 cal BP (AD 1330), suggesting that
there were at least two components at the site (see
Table 6.12). While the bead is probably Late period
in age, this date is also similar to a date obtained by
Hubbs from a shell midden on a sandy cliff in
Cuyler Harbor that may be from SMI-536 (Erland-
son and Bartoy 1995:167). This date produced a
calibrated intercept of 430 cal BP (AD 1520), with a
1 sigma age range of 510 to 290 cal BP (AD 1440 to
1660) which extends into the Protohistoric period
and is roughly contemporaneous with some of the
dates from SMI-163.

Similar to SMI-602, this site also currently
raises more questions than it answers. How is this
site related to SMI-163? Is it a satellite of SMI-
163, a site occupied just before the village was
moved to the location at SMI-163, or were there
two Chumash villages in the Cuyler area during

the Protohistoric period? Considerably more data
are needed from SMI-536 before these questions
can be evaluated. The site is badly eroding, and
only a remnant of what appears to have been a
much more substantial site currently exists, mak-
ing it a complicated but important area for future
research.

SMI-516
SMI-516 is a rockshelter located on the south-
west coast of the island. The site sits near the top
of the southern escarpment at about 145 m above
sea level and is roughly 15 × 8 m in area (Kritz-
man 1966, unpublished site record). According to
Kritzman, the shelter consists of two irregularly
shaped rooms that overlook the ocean and a
steeply sloping canyon. California mussel, black
abalone, owl limpet, turbans, sea urchin, and ma-
rine mammal bones were observed at the site in
1966, and some fire blackening was apparently
also present in one of the rooms of the rockshel-
ter. Erlandson recently obtained two radiocarbon
samples from midden exposures at the site. The
first of these dates was on a single black abalone
shell from about 70 cm above bedrock which pro-
duced a calibrated intercept of 380 cal BP (AD
1570) and a 1 sigma age range of 470 to 280 cal
BP (AD 1490 to 1670). The second date was also
from a single black abalone shell located about 35
to 40 cm above bedrock and produced a cali-
brated intercept of 280 cal BP (AD 1670) and 1
sigma range of 1630 to 1710 cal BP (AD 1630 to
1710). Given the density and depth of the depos-
its, it appears that this site was used throughout
the Protohistoric period, perhaps as a temporary
or seasonal camp.

RETHINKING CHUMASH 
OCCUPATIONS OF SAN MIGUEL 

ISLAND

Collectively, the data from SMI-163, -470, and -
602 illustrate relatively extensive occupation of San
Miguel Island during the Protohistoric and His-
toric periods. Occupation of the rockshelter at
SMI-516, and Late period or possibly Protohistoric
occupation of SMI-536 also suggest that Protohis-
toric and Historic occupation of the island involved
the use of a variety of site types and environments.
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These data raise questions that will need to be
tested with further 14C dating and excavation.
However, they suggest that the magnitude and
scope of Chumash occupation of San Miguel Island
need to be reevaluated.

Limited baptismal counts for San Miguel Is-
land, along with its small size and relatively iso-
lated location, have led researchers to suggest that
the island may have been fairly peripheral in the
larger scheme of Chumash society. Much of the
problem stems from perceptions of San Miguel Is-
land environments. San Miguel Island was ravaged
for over a century by overgrazing by introduced
sheep and other livestock that reduced parts of the
island to a mass of drifting sand and created a huge
sandspit at Cardwell Point on the east end of the
island (D. Johnson 1980). As Rogers (1929:265–
266) noted:

The winds sweep unhindered across the naked
mesa, undercutting the unprotected soil, and
sweeping the lighter materials in dust clouds
out to sea. The heavier sand particles are car-
ried along the surface, in a blast that flays the
face and hands of the pedestrian who braves
these wastes. Under the lee cliffs of the island,
one may, at any dry period of the year, find
torrents of sand pouring into the sea. There
can be but one end to this ceaseless erosion. In
the course of time, San Miguel will cease to
appear on our maps as an island, and will be
charted as “dangerous shoals.”

The Reverend Stephen Bowers, in his visit to
the island in 1877, also noted:

The sand has drifted fearfully in some places.
Mr. Mills informs me that two miles of fence,
an orchard of fruit trees, and a house are en-
tirely covered and lost to view by the drifting
sand. (Benson 1997:101)

This devastating historical erosion and vegeta-
tion stripping also had a profound effect on island
archaeology, causing deflation, erosion, and near
total loss of some sites (Rick 2002). These trends
were noted by Rogers (1929:268) who, despite the

presence of massive archaeological sites across San
Miguel Island, felt that research efforts were more
promising on Santa Rosa and Santa Cruz because of
less erosion. The limited amount of freshwater has
also been cited as a major hindrance to sustained
human habitation on the island (Vellanoweth and
Grenda 2002:72–73).

During surveys by Kritzman and Rozaire in
the 1960s, Greenwood in the 1970s, and other
more recent surveys, vegetation stripping and wind
erosion were still occurring. However, nearly 700
archaeological sites on virtually all parts of the is-
land have been documented. Recent research also
suggests that numerous previously unrecorded
sites exist on the south coast of San Miguel Island
(Braje and Erlandson 2005; Braje et al. 2005a).
Under the management of Channel Islands Na-
tional Park, the island’s vegetation and watersheds
have been dramatically recovering. Freshwater
sources also appear to be expanding, as we have
documented new springs and the expansion of
some existing creeks during just the last five to ten
years. The island was probably never as well wa-
tered as Santa Rosa or Santa Cruz, but clearly
freshwater was not as limited as some scholars have
noted.

These changing perspectives on San Miguel
Island’s vegetation communities, freshwater, and
rich marine fauna, as well as the presence of at
least three villages that date to the Protohistoric
and Historic periods, suggest that the role of San
Miguel Island in the larger Chumash interaction
sphere needs to be revisited. Indeed, the island’s
comparative dearth of water and terrestrial vege-
tation may have been a hindrance, but this could
have been surmounted through water storage as it
was on the other islands. Data from SMI-163, -
470, -602, and other sites illustrate that Chumash
peoples on San Miguel Island were actively en-
gaged in producing Olivella and red abalone beads
and other items (e.g., stone bowls) for exchange.
Densities of Olivella bead detritus are often lower
than at some Santa Rosa or Santa Cruz Island
sites, but people still actively participated in this
system.

The Historic period also marks the final respite
for Chumash people on San Miguel Island before
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they were removed to the missions along with the
other islanders by about AD 1822. Radiocarbon
dates and artifact data from SMI-163 suggest that
this village was largely in a state of decline by the
onset of the Historic period. Populations may have
been in decline from earlier disease epidemics, peo-
ple may have relocated the village to an unknown
location, or people may have moved to other islands
or the mainland. The available data suggest, how-
ever, that Late prehistoric and Protohistoric period
occupation of the island was more substantial than
previously presumed. Future research at SMI-536,
forthcoming data from SMI-602, and further dat-
ing of island sites should provide important insight
into changing human use of San Miguel Island dur-
ing the last 500 years.

While the effects of introduced diseases on
Chumash populations and declining health from a

new agrarian diet are well documented, it should
be emphasized that the Historic period was not the
end of traditional Chumash society. It appears that
continuity in traditional practices persisted for
some time on the islands (see also Arnold and
Graesch 2001, 2004). For example, people contin-
ued to make beads in vast quantities, and subsis-
tence pursuits were virtually unchanged in some
places. These patterns are also apparent in historic
assemblages from SRI-2 on adjacent Santa Rosa
Island (see Rick 2004a). Much of this is due to the
relative isolation of the Channel Islands (see J.
Johnson 2001), but archaeological data add to a
growing body of research in North America and
beyond that demonstrates considerable cultural
continuity, even during the widespread colonialism
and population declines that occurred during the
Mission era.
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7
Late Holocene Cultural and 

Environmental Dynamics

 

The Late Holocene was a time of pronounced cul-
tural and environmental change on the northern
Channel Islands, including heightened population
growth, increased cultural complexity, and intensi-
fied subsistence. In this final chapter, I provide a
comparative analysis of the Late Holocene San
Miguel Island archaeological sites, placing these
data within the context of the research issues out-
lined in Chapter 1. My analysis includes an exami-
nation of changes in the types and densities of
artifacts associated with craft production, exchange,
and subsistence, as well as faunal remains dated to
the last 3,000 years. The comparison of these arti-
facts and faunal remains helps to reconstruct how
human daily activities varied through space and
time on San Miguel Island. When placed in the
context of other research on the northern Channel
Islands, these findings provide insight into the
emergence of complexity and historical ecology
among the Island Chumash in general.

One of the primary goals of this book was to
examine long-term changes in human cultural and
environmental dynamics. While detailed recon-
structions and analyses of several sites dating to the
last 3,000 years are provided, the Late Holocene
represents the final portion of a long and continu-
ous record that spans at least 13,000 calendar years
(see Chapter 2). From a trans-Holocene perspec-
tive, the cultural patterns of the Late Holocene can
be seen as an outgrowth of long-term cultural evo-
lution and adaptive change. Although I focus on the
last 3,000 years of prehistory, I emphasize that these
developments are grounded in long-term cultural
evolution. To provide this trans-Holocene context,
I begin this chapter with a brief synthesis of Early
and Middle Holocene precursors to the Late Ho-
locene record of San Miguel Island. I conclude this
chapter by placing this study within the broad theo-

retical realm of other research on the Channel Is-
lands, complex hunter-gatherers, and historical
ecology.

PRECURSORS TO LATE HOLOCENE 
CULTURAL DEVELOPMENTS ON 

SAN MIGUEL ISLAND

For the most part, Early Holocene peoples of the
Channel Islands appear to have been fairly mobile,
with relatively low population densities. Erlandson
(1994) suggested that Early Holocene peoples along
the California coast and Channel Islands, for exam-
ple, lived in small, relatively egalitarian groups, with
less formal social hierarchies or gender roles and
more limited use of objects used as symbols of iden-
tity or power. Recent research at several cave and
open-air sites across San Miguel Island has revolu-
tionized our perspective on early maritime adapta-
tions on the Channel Islands and in western North
America (Table 7.1). These data suggest that early
island artifact assemblages appear to contain mostly
utilitarian artifacts (bone gorges, expedient stone
tools, bifaces, etc.), but some sites also have a limited
number of beads and ornaments, perishable cordage
artifacts, and stone material types that indicate the
possibility of early trade relationships with the
mainland (see Connolly et al. 1995; Erlandson et al.
2005d; Vellanoweth et al. 2003; Rick et al. 2005b).

Early Holocene peoples on San Miguel Island
and the broader southern California coast appear to
have centered much of their economy on marine
resources, including a wide variety of shellfish,
nearshore fishes, and some mammals and birds (see
Erlandson 1994; Erlandson et al. 1999, 2004a,
2004b, 2004c, 2005d, 2006; Kennett 2005; Rick et
al. 2001a, 2006a). Most analyses of Early Holocene
archaeological sites on San Miguel and the other is-
lands reveal a focus on shellfish, supplemented by
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Table 7.1. Major Trans-Holocene Native American Sites on San Miguel Island for which Published 
Data Are Available.

Note: Site descriptions are based on Rick et al. (2005b) and sources cited above. Five primary sites covered in previous chapters are 
not listed here. The site descriptions are for specific temporal components.

Site Age Description References
Terminal Pleistocene/Early Holocene

SMI-261 11,600–8500 cal BP
(9650–6550 BC)

Multicomponent cave site with a diverse early 
artifact assemblage, including cordage and woven 
artifacts, and marine faunal constituents.

Connolly et al. 1995; 
Erlandson et al. 1996; Rick 
et al. 2001a

SMI-522 10,250–8940 cal BP
(8300–6990 BC)

Dense, eroding shell midden composed primarily 
of mussels and other rocky-shore shellfish.

Erlandson and Rick, 2002b

SMI-548 9950–8960 cal BP
(8000–7010 BC)

Small shell midden dominated by mussels, owl 
limpets, and other rocky intertidal shellfish species.

Erlandson et al. 2004b

SMI-608 9800–8580 cal BP
(7850–6630 BC)

Open-air site dominated by mussels and black 
abalones with a large artifact assemblage.

Braje et al. 2005a; Erland-
son et al. 2005a

SMI-606 9420–8060 cal BP
(7470–6110 BC)

Small, low-density shell midden dominated by 
rocky-shore shellfish taxa and small amounts of 
bone and chipped-stone artifacts.

Erlandson et al. 2004c

SMI-603 8410–7480 cal BP
(6460–5530 BC)

Multicomponent cave site with a large Early 
Holocene artifact and faunal assemblage.

Rick et al. 2001a; Vell-
anoweth et al. 2002, 2003

Middle Holocene
SMI-1 7140–3250 cal BP

(5190–1300 BC)
Interior site with multicomponent shell midden, sea 
mammal bones, and diverse artifact assemblage.

Erlandson 1991b; Kennett 
2005; Rozaire 1978

SMI-261 6900–3540 cal BP
(4950–1590 BC)

Multicomponent cave site with black abalone, mussel, 
top, vertebrate remains, and expedient stone tools.

Erlandson et al. 1996

SMI-603 6680–3960 cal BP
(4730–2010 BC)

Multicomponent cave site with dense shellfish, fish, 
sea mammal, and bird remains, and expedient tools.

Vellanoweth et al. 2002, 
2003

SMI-605 6740–6270 cal BP
(4790–4320 BC)

Small sandstone cave with thin deposits containing 
shellfish and vertebrate remains and Dentalium 
artifacts.

Erlandson et al. 2005c

SMI-557 6570–5960 cal BP
(4620–4010 BC)

Shell midden exposed in gully walls on south coast 
with dense concentration of red abalone shells.

Braje et al. 2005a; Glassow 
1993a

SMI-528 5900–4800 cal BP
(3950–2850 BC)

Multicomponent shell midden located in dune system 
on Point Bennett with faunal remains and artifacts.

Kennett 2005

SMI-396 5120–3130 cal BP
(3170–1180 BC)

Large, multicomponent dune site with shellfish and 
vertebrate remains, expedient stone tools, 
and asphaltum basketry impressions. 

Braje et al. 2005b

Late Holocene
SMI-261 3590–640 cal BP

(1640 BC -AD 1310)
Multicomponent cave site with shell midden, 
bead-maker’s artifact kit, seagrass artifacts, tarring 
pebbles, and dense faunal remains.

Connolly et al. 1995; 
Erlandson et al. 1996

SMI-525 3230–520 cal BP
(1280 BC -AD 1430)

Dense eroding shell midden with several discrete 
strata and abundant faunal remains.

Kennett 2005; Rozaire 
1978; Walker and Sneth-
kamp 1984

SMI-503, -504 3050–1050 cal BP
(1100 BC–AD 900)

Shell midden in large dune complex with evidence 
for stone-bowl manufacture.

Conlee 2000; Kennett and 
Conlee 2002; Walker and 
Snethkamp 1984 

SMI-528 1570–1120 cal BP
(AD 380–830)

Multicomponent shell midden located in dune 
system on Point Bennett with abundant sea 
mammal bones and artifacts.

Walker et al. 2002

SMI-602 540 cal BP–Historic
(AD 1410–ca. 1822)

Eroding shell midden and village complex with house 
features and artifacts on Point Bennett rookery.

Walker et al. 2002



 

L

 

ATE

 

 H

 

OLOCENE

 

 C

 

ULTURAL

 

 

 

AND

 

 E

 

NVIRONMENTAL

 

 D

 

YNAMICS

 

129

 

fishes, mammals, and birds (Erlandson 1991a, 1994;
Erlandson et al. 1999, 2004a, 2004b, 2004c, 2006;
Kennett 2005). At Daisy Cave on San Miguel Is-
land, however, nearshore fishes appear to have been
a dominant component of the diet by about 10,000
to 9,000 years ago, suggesting considerable adaptive
diversity and fishing capabilities by this early time
period (Rick et al. 2001a). Billfish and other deep-
water species, however, appear to be largely absent
from early assemblages. Erlandson et al. (2005d)
have also speculated that a large assemblage of
chipped-stone artifacts from SMI-608 may have
been used to hunt marine mammals. 

Many of the cultural patterns of the Early Ho-
locene persist into the Middle Holocene. Although
less is known about the Middle Holocene on San
Miguel Island than the Early and Late Holocene,
recent research provides evidence of complex and
diverse human lifeways during the Middle Ho-
locene. Several researchers have suggested that
Middle Holocene cultural patterns on the Channel
Islands and adjacent mainland are generally similar
to those of the Early Holocene (see Erlandson and
Glassow 1997), with a gradual transition toward
more balanced and diversified economies. The sim-
ilarities include relatively small sites, low popula-
tion densities, and a focus primarily on shellfish,
with most other resources serving as supplementary
parts of the diet (see Erlandson and Glassow 1997;
Glassow 1993b; Vellanoweth et al. 2002). Like
those of the Early Holocene, artifact assemblages
from many Middle Holocene contexts are fairly
limited, but more diverse utilitarian and ornamental
artifacts have been identified at some sites (see Er-
landson and Glassow 1997; King 1990; Orr 1968;
Scalise 1994). Recent XRF obsidian source charac-
terization of Channel Islands artifacts also indicates
that people on the islands were involved in large-
scale exchange networks and interaction spheres
since the Early and Middle Holocene (Rick et al.
2001b). At Otter Cave on San Miguel Island, Er-
landson et al. (2001a) identified numerous 

 

Denta-
lium

 

 shell beads in Middle Holocene deposits,
suggesting variability in the types of ornaments be-
ing produced by this early time period. Vellanoweth
(2001) and others have also identified heightened
exchange of 

 

Olivella

 

 grooved rectangle beads on the
southern Channel Islands during the Middle Ho-
locene. Interestingly, this bead type has not yet
been identified on the northern Channel Islands. 

Data from Cave of the Chimneys (SMI-603)
also suggest diverse Middle Holocene foraging
strategies focused largely on shellfish (see Vell-
anoweth et al. 2002). Near Otter Point, Erlandson
et al. (2005c) and Vellanoweth et al. (2006) have
documented relatively eclectic economies, includ-
ing use of a variety of shellfish, fish, and marine
mammals, at two Middle Holocene components
(SMI-481, and -605) dated to ca. 6000 and 6600 cal
BP (4050 and 4650 BC). On the other northern
Channel Islands, Glassow (1993a, 2002b, 2005a)
and Sharp (2000) illustrated human adaptations to a
variety of environmental changes across the Middle
Holocene at Punta Arena on Santa Cruz Island.
Kennett (1998, 2004) and Perry (2004, 2005) have
also demonstrated that substantial interior settle-
ment occurred during the Middle Holocene, and
Glassow (1993a, 2005a) has documented the exist-
ence of numerous red abalone middens on San
Miguel, Santa Rosa, and Santa Cruz islands. Al-
though a variety of data suggest Middle Holocene
subsistence strategies and economies were transi-
tional between Early and Late Holocene patterns,
current research suggests considerable variability in
Middle Holocene subsistence. 

In general, the expansion of subsistence re-
sources, exchange, and the production of a broader
range of bead types (e.g., 

 

Olivella

 

 rectangle, barrel,
clam disk, steatite) illustrate cultural diversification
during the Middle Holocene (see Erlandson 1997).
Increased sedentism is also indicated at some sites,
but for the most part, Middle Holocene peoples ap-
pear to have remained fairly mobile and lack the
complex social organization apparent during the lat-
ter half of the Late Holocene (see Erlandson 1997;
Glassow 1997; Kennett 2005). Much is still to be
learned about the Middle Holocene on the Channel
Islands, but many of the roots of later cultural devel-
opments appear to be linked to some of the rela-
tively complex and diverse subsistence strategies and
exchange networks of the Middle Holocene.

From this trans-Holocene perspective, the cul-
tural patterns of the Late Holocene can be seen as
an outgrowth of more than 10,000 years of cultural
evolution and adaptive change. About 3,500 years
ago, a number of cultural changes were in place,
many of which (e.g., cross-channel trade, coastal
fishing and hunting, and shell-bead production)
were outgrowths of Middle and Early Holocene
cultural practices. The scale and intensity of cultural
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developments during the Late Holocene appear to
increase dramatically, including new artifact forms,
major demographic fluctuations, and changes in so-
ciopolitical organization (see Erlandson and Jones
2002). During the Late Holocene, particularly the
last 1,500 years, large sedentary villages, intensive
craft specialization and exchange, and heightened
territoriality, social hierarchy, and competition ap-
pear to be well established on the Channel Islands
(see Arnold 2001b; Kennett 2005). Subsistence
strategies also continued to be diversified, and there
is some evidence of increased acquisition of fishes
from deeper, more costly habitats (e.g., Bernard
2001, 2004; Noah 2005; Pletka 2001a). This popu-
lation growth, cultural elaboration, and expansion
of subsistence economies may also correlate with in-
creased impacts on local marine environments. In
the remainder of this chapter, I provide a detailed
comparative analysis of the Late Holocene data
from San Miguel Island, placing these data within
the context of other northern Channel Islands re-
search.

TECHNOLOGY AND 
CRAFT PRODUCTION

The five San Miguel archaeological sites each sup-
ply a rich assemblage of artifacts. However, the
number, density, and types of artifacts from each
site differ considerably. These discrepancies pro-
vide evidence of how Chumash society changed or
varied through time and space. Because the nature
of the artifact assemblages from each site is influ-
enced by a number of factors not related to human
behavior (e.g., surface exposures, preservation, local
environmental variation, taphonomy), I focus pri-
marily on data from the largest excavated assem-
blages. The size of each of the excavation units and
associated samples also differ. Consequently, I rely
largely on standardized densities of artifacts (per
m

 

3

 

) for this comparative analysis (see Arnold and
Munns 1994; Kennett and Conlee 2002). In the dis-
cussions below, I refer to each dated assemblage by
its calibrated age (intercept), recognizing that these
dates should be treated as approximations of the age
of each assemblage.

The number of artifacts represented in a site is
a general reflection of how intensively, and for how

long, people performed various activities. The gen-
eral trend through time at the five archaeological
sites is an increase in the density and diversity of ar-
tifacts recovered (

 

Figure

 

 7.1). This is an outgrowth
of trends in the Early and Middle Holocene that
also show a general increase through time in the
amount and type of artifacts recovered. Although a
fairly large artifact assemblage was identified during
extensive surface collections at the early Late Ho-
locene deposits at SMI-87, only about 25 to 52 for-
mal artifacts per m

 

3

 

 were recovered from the
excavations (excluding bead detritus or chipped-
stone debitage). These numbers are considerably
lower than the 220 to 261 artifacts per m

 

3

 

 from late
Middle period deposits at SMI-468 and -481. Tran-
sitional period deposits at SMI-468 also have high
densities, with about 958 per m

 

3

 

. As mentioned in
earlier chapters, relatively few Transitional compo-
nents have been identified and excavated, but these
data are similar to findings of Arnold (1992a; Ar-
nold, ed. 2001) and Arnold and Graesch (2001) for
Santa Cruz Island that show an increase in artifact
densities, particularly shell beads, during the Tran-
sitional period. Most scholars believe that by the
onset of the Late period (ca. 650 cal BP [AD 1300]),
the Chumash were living in large villages or towns
and had complex sociopolitical systems and ex-
change networks. Sites of this age often show the
highest artifact densities on the Channel Islands
(Arnold and Graesch 2001; Arnold et al. 2001; Ken-
nett and Conlee 2002; Preziosi 2001; Wake 2001).
This may also be a time when Chumash population
was at its zenith. The data from the five archaeolog-
ical sites are consistent with this trend, where the
220 cal BP (AD 1730) component at SMI-163 con-
tains the highest number of artifacts, 2,420 per m

 

3

 

.
The Protohistoric component (350 cal BP [AD
1600]) at SMI-470 also contains a high value (938
per m

 

3

 

) comparable to the Transitional period lev-
els at SMI-468.

Differences in bead and other artifact style, di-
versity, and production also reflect changes in ex-
change, social organization, and personal adornment
(King 1990). The densities of beads, bead detritus,
and artifacts associated with their production indi-
cate how much energy people were expending in
the production of craft items, and potentially how
many of these craft items were intended for trade
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outside the village in which they were produced.
The types of artifacts found in each of the archaeo-
logical sites vary considerably through time, reflect-
ing these discrepancies. For example, only four
different types of shell beads were found in the
3,000- to 2,500-year-old deposits at SMI-87, at
least six

 

 

 

types were found in the late Middle and
Transitional deposits at SMI-468, and the highest
diversity was found in Historic assemblages at SMI-
163 (n = 11). 

 

Olivella

 

 shell beads and bead detritus are among
the most abundant artifacts found in Late Holocene
archaeological sites on the Channel Islands, with
densities of 

 

Olivella

 

 artifacts in some Late period
sites exceeding 20,000 g per m

 

3

 

 (Kennett and Con-
lee 2002). The intensity of bead production appears
to vary spatially and temporally and is related to the
number of people occupying a given area and the
proximity of those people to the habitat of 

 

Olivella

 

and other raw materials (e.g., chert for microdrills).
For Santa Cruz Island, Arnold and Munns (1994)
link changes in the densities of bead-making mate-
rials and detritus, along with other variables, to the
formation of craft specialization, arguing that it
arose during the Transitional period. Using addi-

tional data from Santa Cruz Island, Arnold and
Graesch (2001) noted a small increase in bead mak-
ing during the late Middle period, followed by a
great expansion during the Transitional and Late
periods. Data from San Miguel and Santa Rosa is-
lands also document an increase in bead making
during the late Middle period and another increase
during the Transitional period, but detritus densi-
ties vary among sites (Kennett and Conlee
2002:160).

Figure 7.2 places the densities of bead-making
debris at the five San Miguel Island sites in the con-
text of other San Miguel sites reported by Kennett
and Conlee (2002). The San Miguel data illustrate a
significant increase in bead making around the time
of the Transitional period, with bead detritus densi-
ties three to four times higher than in Middle pe-
riod deposits. Like the overall density of all artifacts,
the values increase substantially in the Late period
to about 5,000 to 7,000 g per m

 

3

 

, with the highest
numbers occurring in Protohistoric/Historic depos-
its at SMI-602 with nearly 12,000 g per m

 

3

 

. Similar
to data from Santa Cruz and Santa Rosa islands, the
San Miguel Island data document an increase in
bead making in the Transitional period (see Arnold

Figure 7.1. Densities of formal artifacts from Late Holocene components at five 
San Miguel Island archaeological sites (does not include detritus or debitage).
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and Munns 1994; Arnold and Graesch 2001; Ken-
nett and Conlee 2002).

King (1990) provided a bead chronology for
the Santa Barbara Channel region, demonstrating
that beads made from the wall portion of the 

 

Ol-
ivella

 

 shell are found in sites dated to the Early pe-
riod and later. 

 

Olivella

 

 callus beads—significant
because they were used as a type of currency by the
Chumash—occur primarily during his Late period
or the start of Arnold’s (1992a; see also Arnold and
Graesch 2001) Transitional period (ca. AD 1150).
These trends, which have been explored and docu-
mented in detail by Arnold and Graesch (2001) and
others working on Santa Cruz Island, are also ap-
parent at the five sites I excavated. 

 

Olivella

 

 wall disk
beads occur in four of the primary sites (SMI-481,
SMI-468, SMI-163, and SMI-470), with only barrel
and spire-lopped beads found in the roughly 3,000-
year-old deposits at SMI- 87 (Figure 7.3). In the
late Middle period deposits at SMI-481, fairly high
values for wall beads (96 per m

 

3

 

) and wall beads in
production (BIP; 83 per m

 

3

 

) were noted. Similar
quantities of BIP (122 per m

 

3

 

) were found in
roughly the same age deposits at SMI-468. Wall
bead densities then decline slightly in Transitional
period deposits at SMI-468 (55 blanks, 64 beads,
and 93 BIP per m

 

3

 

), and increase again during the

Protohistoric and Historic periods at SMI-163 (108
BIP, 167 blanks, and 67 beads per m

 

3

 

) and SMI-470
(125 BIP and 31 beads per m

 

3

 

). This rebound is
similar to a trend noted by Arnold and Graesch
(2001

 

)

 

 and Kennett et al. (2000), who suggested
that wall beads, particularly chipped disk or semi-
ground forms, increase in abundance in postcontact
assemblages. This is a time period when red aba-
lone disk beads were also made in abundance at
SMI-163 (Rick 2004c), a trend first noted by Ar-
nold and Graesch (2001) for Santa Cruz Island.

The decline in wall beads and wall-bead pro-
duction during the Late and Transitional periods,
although relatively modest at the Late Holocene
San Miguel sites, is associated with the appearance
of beads made from the callus portion of the shell,
particularly 

 

Olivella

 

 cup and lipped beads (Figure
7.4). Callus cup beads have long been considered di-
agnostic of the Late period, and in keeping with the
trend noted by King (1990), 

 

Olivella

 

 callus beads
generally occur in sites dating to the Transitional
(L1) or later (see also Arnold and Graesch 2001).
Modest amounts of callus BIP (26 per m

 

3

 

) and cal-
lus blanks (39 per m

 

3

 

) were present in the Transi-
tional period deposits at SMI-468, with the highest
densities found in Protohistoric deposits at SMI-
470 (63 BIP, 156 blanks, and 94 beads per m

 

3

 

). The

Figure 7.2. Bead detritus densities (g/m3) from Late Holocene San Miguel Island sites. 
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Figure 7.3. Densities (count/m3) of Olivella wall beads, beads in production (BIP), 
and wall bead blanks in Late Holocene components at San Miguel Island sites.

Figure 7.4. Densities (count/m3) of Olivella callus beads, beads in production (BIP), 
and bead blanks in Late Holocene components at San Miguel Island sites. 
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number of callus blanks and BIP then decline
slightly in the Protohistoric or Historic deposits at
SMI-163. The number of finished beads, however,
remains similar to previous levels. This decline in
callus bead blanks and BIP occurs about the same
time that people began intensifying 

 

Olivella

 

 wall
disk and red abalone bead production.

Other than shell beads, the only artifact types
to occur in great abundance are microblades and
microdrills, artifacts first thought to appear during
the late Middle period (Arnold 1987; Arnold et al.
2001). These artifacts were used to drill shell beads
(Arnold 1987; Arnold et al. 2001; Preziosi 2001)
and were identified in four of the sites I excavated
(Table 7.2). Following regional trends, triangular
prepared specimens generally dominate Late period
assemblages, while trapezoidal and unprepared
specimens dominate the earlier assemblages. Only
one microblade core was identified at the sites, sug-
gesting that microblades or microdrills were prima-
rily being obtained through trade or were made
elsewhere on the islands. The largest assemblage of
microblades occurs at SMI-163, the site where bead
production was also the greatest.

Subsistence-related artifacts also provide in-
sight into Late Holocene human cultural develop-
ments. Compared with shell beads and microblades,
subsistence-related artifacts are relatively rare in the
excavated archaeological deposits. The most com-
mon subsistence-related artifacts include bone
barbs and gorges, single-piece fishhooks, net
weights, ground-stone tools, and projectile points.
Although a shell fishhook dated to roughly 2500 cal
BP (550 BC) was recovered from SMI-87, the use
of circular shell fishhooks becomes widespread at
sites dating after around 1,500 years ago (Rick et al.
2002). Bone barbs, identified at each of the sites,

suggest that spears and/or composite fishhooks
were in use throughout the last 3,000 years. Finally,
direct artifactual evidence for the use of boats was
not identified, but faunal remains indicate the use of
watercraft for subsistence and other pursuits
throughout the Holocene. A slight increase in large
pelagic fish (swordfish, tuna, etc.) late in time may
indicate more intensive fishing in deep waters, ac-
tivities that may have expanded as cross-channel
voyaging and trade increased, and boats became
more sophisticated during the last 2,000 to 1,000
years (see Arnold 1995; Arnold and Bernard 2005;
Bernard 2001, 2004; Davenport et al. 1993; Gam-
ble 2002). At most of the excavated sites, however,
these offshore fish appear to be relatively minor
constituents. I return to the artifact data at the end
of this chapter to offer the broad implications of
these findings for understanding emergent com-
plexity on the islands.

SUBSISTENCE AND 
HISTORICAL ECOLOGY

The five archaeological sites each produced faunal
assemblages with a variety of shellfish, fish, mam-
mal, and bird remains, providing an opportunity to
investigate temporal and spatial patterns in the im-
portance of various resources and local environ-
ments. In the following section, I highlight changes
through time in each of the broad animal catego-
ries, investigating differences in the human use of
shellfish, fishes, mammals, and birds. I focus on
overall densities of each animal category by NISP,
MNI, or weight, and then examine changes in the
specific taxa identified in each sample. A number of
factors influence the density, abundance, and rich-
ness of faunal remains and other constituents in ar-
chaeological sites (see Chapter 3; Grayson 1984;

Table 7.2 Summary of Microblades and Microdrills by Count from the Excavated Sites.

Artifact
SMI-481 
(AD 800)

SMI-468 
(AD 1100)

SMI-470 
(AD 1600)

SMI-163 
(AD 1730)

Unprepared microblades — 27 — 13

Unprepared microdrill — 31 — 8

Prepared microblade — 5 3 26

Prepared microdrill — 10 3 54

Undiagnostic microdrill 1 4 — —

Total 1 77 6 101
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Reitz and Wing 1999), but several studies on the
Channel Islands have effectively used these types of
data to document changes in human subsistence
(e.g., Kennett 1998; Porcasi et al. 2000; Raab et al.
1995b; Raab et al. 2002). Kirch (1997:37) also used
similar methods to document human impacts on
Pacific Island environments. Between 35 and 68
shellfish, fish, bird, and mammal taxa were identi-
fied in each of the components from the five sites
(Table 7.3), supplying information on ecological de-
velopments, human impacts on local environments,
and human responses to such ecological changes.

 

Shellfish and Invertebrates

 

The most abundant category by weight, and also
the most diverse category, is that of shellfish and in-
vertebrates. There is a general trend on the Chan-
nel Islands toward a decrease in the importance of
shellfish and an increase in the importance of fish
during the Late Holocene, part of a broader pattern
that spans the Holocene (Glassow 1993b; Kennett
2005; Vellanoweth et al. 2002). For the most part,
this trend is also present in the five Late Holocene
sites I excavated (Figure 7.5). The early assemblages
at SMI-87 (not including deflated levels) and SMI-
481 contain relatively high densities of marine shell,
followed by a decline near the end of the Middle
period at SMI-468, with a slight rebound again in
the Transitional component, and an increase in the
Protohistoric or Historic period deposits at SMI-
470 and SMI-163. The increase at SMI-163 to the
highest level of any site is interesting. It seems likely
that people were intensifying shellfish collecting at
the site by exploiting local shellfish beds and possi-
bly traveling to more distant regions to collect
shellfish. These values correspond with the highest

fish values, suggesting that other aspects of subsis-
tence were also being intensified.

The data from each of these sites also show in-
teresting patterns in the importance of individual
shell taxa. Because many of the shellfish taxa recov-
ered in the samples were found in low densities, I
focus primarily on eight taxa. These include Cali-
fornia and platform mussels, black and red abalone,
chitons (including 

 

Cryptochiton

 

), sea urchin, Tegula,
and owl limpet. The percentage of each of these
categories as a reflection of total shell weight and
MNI is displayed in Table 7.4. The combined per-
centage of other shellfish taxa is also presented, but
for the most part these are minor or incidental con-
tributors. The high percentage of “other shell”
MNI in some of the assemblages is primarily a re-
flection of a large number of small limpets that
were probably incidental additions to the midden.

California mussel is the dominant contributor
to all the shellfish assemblages, with an average of
63 percent of the total shell weight for all compo-
nents and individual values ranging from about 39
to 80 percent. When meat weights are considered,
abalone, owl limpets, and other minor taxa increase
slightly in some of the components. California
mussel also generally dominates the shell categories
by MNI, with a slightly lower average of about 52
percent and individual components ranging from
33 to 70 percent. Smaller platform mussels are also
abundant in the assemblages, with an average of
about 16 percent of the shell MNI, but less than
about 3 percent of the average weight. In some sites
(e.g., SMI-87), platform mussels contribute as
much as 47 percent of the MNI, but less than 10
percent of the weight. These data suggest that plat-
form mussels were occasionally an important part

Table 7.3. Taxonomic Richness in Late Holocene Components at Five Archaeological Sites. 

Na = Number of taxa (family, genus, or species) identified in each excavated sample. 

Site Age Shellfish Na Fish Na Mammal Na Bird Na Total
SMI-87, West Unit 1100 B.C. 29 10 1 1 41

SMI-87, East Unit 650 B.C. 30 7 -- -- 37

SMI-481, Stratum I AD 800 27 17 5 4 53

SMI-468, Unit 2 AD 900 22 11 2 -- 35

SMI-468, Unit 1 AD 1100 29 19 3 2 53

SMI-470, Bulk Sample AD 1600 27 7 1 4 39

SMI-163, Unit 2 AD 1730 40 17 5 6 68



LATE HOLOCENE SAN MIGUEL ISLAND136

of the shellfish diet. However, there is no clear
trend through time in their abundance, suggesting
that variations in the importance of platform mus-
sels are likely a result of local variability and pro-
ductivity in shellfish habitats, as well as human
predation on shellfish beds.

Tegula, including brown, black, and undifferen-
tiated turbans, are the next most abundant category,
with an average of about 7 percent of the weight
and 8 percent of the MNI. Tegula never reach more
than 15 percent of the MNI or 10 percent of the
weight, suggesting that, like platform mussels, they
were primarily supplemental. The importance of
Tegula in the early components at SMI-87 is also
comparable to low values in later components at
SMI-470 and SMI-163, but there appears to be no
clear pattern through time in the abundance of this
resource. Red and black abalone generally contrib-
ute less than 5 percent of the shell weight or MNI,
with values in the earliest components roughly the
same as those in later components. Abalone is most
abundant in the components from SMI-468, SMI-
470, and SMI-481, where they combine to make up
between 16 and 24 percent of the shell weight, but
only 3 to 5 percent of the MNI, suggesting they
were still a supplemental resource. Kennett

(2005:218) has suggested that human predation
pressure reduced abalone populations on the Chan-
nel Islands near the end of the Middle Holocene
and beginning of the Late Holocene, which may in
part explain the low numbers of this resource in my
Late Holocene samples (see below). However, their
lower abundance in later sites could also reflect a
dearth of available habitat for abalones near some
sites, a greater abundance of sea otters or other aba-
lone predators, changing environmental conditions,
declines in people harvesting this resource because
they focused more on fishing, or the use of abalone
in fishhook and other artifact production (Glassow
1993a; Erlandson et al. 2005a; Rick et al. 2006a).

Most other shellfish taxa occur in relatively mi-
nor amounts, with only small fluctuations through
time in their relative importance. Sea urchin is a
minor contributor, but at SMI-87, SMI-481, and
SMI-468, they make up between 5 and 7 percent of
the total shell weight, a relatively high value consid-
ering how light sea urchin remains are compared
with other taxa and how susceptible they are to loss
through 1/8-inch screen. Erlandson et al. (2005a)
recently suggested that localized abundance of sea
urchin tests in Channel Islands sites may reflect lo-
cal removal or reduction of sea otters and possibly
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Figure 7.5. Densities of Late Holocene faunal remains (vertebrates = NISP/m3; shellfish = MNI/m3). 
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California sheephead that prey on urchins and nor-
mally control their populations (see also Salls 1991).
If Chumash hunting and fishing caused urchin pop-
ulations to significantly increase, it could have led
to decreased kelp forest productivity. Subsequent
human predation on urchins, however, may have
mediated these impacts (Erlandson et al. 2005a).
Using data from a trans-Holocene sequence on San
Miguel Island, Erlandson et al. (2005a:16–17) re-
ported the percentage of urchin compared with
other shellfish, with values ranging from 0.1 to 39.5
percent. The highest values may represent localized
abundance of urchin and phase shifts in local kelp
forest ecosystems. Although these data are prelimi-
nary in nature and may also be caused by environ-
mental perturbations (e.g., El Niño), they provide
possible evidence for the role of people in influenc-
ing the structure of kelp forests. Nevertheless, the

value of sea urchin remains fairly small in most of
the excavated Late Holocene sites.

To investigate potential human impact on mus-
sel populations on San Miguel Island, Erlandson et
al. (2004a) presented a trans-Holocene plot of the
average shell size of California mussels through
time, including measurements from some of the
Late Holocene sites reported here. We assumed
that as human predation pressure increases, the av-
erage size of California mussel shells should de-
crease. The original data set was highly variable and
suggested no clear impact through time, with sizes
appearing to oscillate randomly through time, pos-
sibly indicating human impact followed by periods
of rebound. Another complicating factor is that
shell sizes are also influenced by a variety of envi-
ronmental variables, which may also influence their
sizes. Recent expansion of this data set to include

Table 7.4. Comparison of Most Abundant Shellfish Taxa as Percent of Total Shell MNI and Total 
Shell Weight.

a Other shell is composed primarily of barnacles, small limpets, Olivella, and other taxa that were either not eaten, were minor con-
tributors to the diet, or were used primarily for bead making. The high percentage of other shell in some MNI categories is a 
reflection of large amount of small limpets that were probably brought to the site incidentally. MNI data is not available for chitons 
and sea urchins.

Site and Age
California

Mussel
Platform
Mussel

Black
Abalone

Red
Abalone Chiton

Sea 
Urchin Tegula

Owl
Limpet

Other
Shella

% of Total Shellfish MNI
SMI-87 1100 BC 48.5 25.6 0.8 0.5 — — 5.5 0.1 19.0

SMI-87 650 BC 36.2 46.9 0.7 0.6 — — 4.8 0.1 10.7

SMI-481 AD 800 52.5 10.1 2.3 1.5 — — 8.1 4.4 21.1

SMI-468 AD 900 33.1 3.6 3.6 1.5 — — 15.1 6.4 36.7

SMI-468 AD 1100 58.6 12.6 2.5 0.7 — — 9.3 2.4 13.9

SMI-470 AD 1600 62.1 3.5 2.4 0.5 — — 9.2 2.6 19.7

SMI-163 AD 1730 69.5 8.6 0.8 0.1 — — 4.6 0.4 16.0

Average 51.5 15.8 1.9 0.8 — — 8.1 2.3 19.6

% of Total Shellfish Weight
SMI-87 1100 BC 69.7 6.0 2.2 1 1.8 3 6.3 0.1 9.9

SMI-87 650 BC 65.3 7.7 2.8 1.1 2.3 5.1 5.3 0.1 10.3

SMI-481 AD 800 59.5 1.1 6.7 9.1 0.7 6.8 6.0 2.8 7.3

SMI-468 AD 900 38.5 1.5 11.5 12.5 2.6 5.0 7.7 4.6 16.1

SMI-468 AD 1100 65.3 1.5 6.3 3.1 1.2 2.5 6.7 1.7 11.7

SMI-470 AD 1600 59.1 0.3 13.3 3.0 0.5 2.7 9.8 2.2 9.1

SMI-163 AD 1730 80.1 0.9 2.9 1.1 0.6 0.5 4.7 0.4 8.8

Average 62.5 2.7 6.5 4.4 1.4 3.7 6.6 1.7 10.5
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measurements of nearly 9,000 mussel shells from
San Miguel sites shows a general trend toward size
reduction through time, particularly in the Late
Holocene, but with an incredible amount of vari-
ability (Figure 7.6). 

We have also started measurements of black
and red abalone shells to document their size pro-
files through time. Our analysis of black abalone
measurements, which also includes historic data
from nineteenth-century Chinese abalone camps,
illustrates no significant change in size through the

Holocene, although the average size is considerably
larger during the Historic period occupation by the
Chinese (Braje et al. 2006b). The red abalone data
demonstrate a decline in size during the Late Ho-
locene. In addition to human predation, however,
this size decline may be related to environmental
changes associated with a reduction of red abalone
in sites around the end of the Middle Holocene
(Glassow 1993a). The extensive use of red abalone
during the Late Holocene for technologies such as
fishhooks and beads may also reduce the amount of

Figure 7.6. Average shell length (mm) for California mussel, black abalone, 
and red abalone from San Miguel Island over the last 10,000 years. 
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measurable shells in these deposits. Collectively,
these data suggest that human predation pressure
had a significant impact on San Miguel Island mus-
sel and abalone populations, especially during the
Late Holocene. Human impacts on San Miguel Is-
land shellfish populations may have been mediated
by the periodic movement of village locations, re-
source switching, and a general intensification of al-
ternative resources (fish, marine mammals, etc.)
through time. During the Late Holocene, these
strategies became more difficult as human popula-
tions grew and the landscape became more circum-
scribed. Ultimately, the 10,000-year record of
shellfish exploitation on San Miguel Island shows
that the same species of rocky intertidal shellfish
were harvested by the Chumash and their ances-
tors, with evidence for size reductions and preda-
tion pressure, but no clear catastrophic collapse.

Fish
Associated with the decreased significance of shell-
fish to Late Holocene Channel Islands economies is
a dramatic increase in the importance of marine
fishing (Lambert 1993; Kennett 2005). This in-
cludes an apparent pattern of fishing up the food
web, where the highest trophic level fishes (sword-
fish, tunas, etc.) are found in sites postdating 1500
cal BP (see Bernard 2004). These increases in large,
high trophic level fishes also appear to correlate
with a variety of refinements in fishing technology,
many of which are outgrowths of Early and Middle
Holocene fishing techniques (Figure 7.7). The data
from the five sites I excavated document this in-
crease across the last 3,000 years (see Figure 7.5).
The early components at SMI-87 have a low den-
sity of fish remains compared with later sites. After
that the densities fluctuate somewhat, but generally
increase until AD 1600, when they reach their ze-
nith at SMI-470. The superabundance of fishes in
Late period sites is similar to data recently pre-
sented for SMI-602 (Walker et al. 2002) of similar
antiquity, and other data from Santa Rosa (Kennett
2005; Kennett and Kennett 2000; Rick 2004a) and
Santa Cruz islands (Colten 2001; Colten and Ar-
nold 1998; Noah 2005), indicating that this is part
of a regional trend. Collectively, these data illustrate
a general increase in the importance of marine fish-
ing across the Late Holocene (see Bernard 2004;
Colten 2001; Noah 2005; Paige 2000; Pletka 2001a;
Rick 2004a).

Table 7.5 shows the relative importance of dif-
ferent fish taxa identified to family, genus, or spe-
cies, as a percentage of total identified NISP. All of
the sites are dominated by one of three fish taxa
(rockfish, perch, and labrids). In components at
SMI-87 and SMI-481, perch are most abundant (36
and 59 percent of the NISP), but most other sites
have between 14 to 21 percent perch. Two compo-
nents dated between about AD 900 and 1100 at
SMI-468 contain large amounts of labrids (senorita
or wrasse), with values between 30 and 43 percent
of the identified NISP. Finally, SMI-481 contains
roughly 29 percent clupeid (sardine or herring) by
NISP. Some of these small fishes may be stomach
contents from the large number of marine mam-
mals at this site, but others were probably captured
and eaten (see Chapter 5). Although clupeids are
abundant in mainland and some Channel Islands
assemblages, they have been shown to be underrep-
resented when residuals from mesh smaller than 1/
8-inch are not analyzed. The only sample I ana-
lyzed with abundant clupeid remains also contains
the highest density of marine mammal bones. All
other taxa, including cabezon, mackerel, yellowtail,
barracuda, billfish, and California sheephead occur
in relatively low numbers.

Most of the variation in the significance of fish
taxa may be a product of local variability in the
abundance of fishes or habitats, the season when
fishing was performed, or the types of technology
people used to obtain fish. Rockfish dominate the
Protohistoric and Historic period assemblages, sug-
gesting that later people targeted these fishes, prob-
ably using single-piece shell fishhooks and other
technologies. Most of the common fishes in each of
the sites could have been obtained from nearshore
rocky reef, kelp beds, sandy beaches, and other
nearshore habitats. The general composition of fish
taxa is also fairly similar to Early Holocene fish de-
posits at Daisy Cave, suggesting continuity in the
types of fishes caught through time and human fo-
cus on the rich kelp forest and rocky-shore habitats
of the Channel Islands across much of the Ho-
locene (see Rick et al. 2001a). However, fishes from
deeper-water environments (e.g., billfish) are not
usually present in Early and Middle Holocene sites.

Billfishes that generally occur in deeper waters
and require harpoons and watercraft to obtain are
present in some of the Late Holocene sites, but
generally make up less than 2 percent of the total
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NISP. Most of these occur in assemblages that post-
date 1150 cal BP (AD 800), after the Chumash tomol
is thought to have come into use (Arnold 1995; Ar-
nold and Bernard 2005; Bernard 2004; Gamble
2002), but a billfish vertebra was found on the sur-

face at SMI-87, providing highly speculative evi-
dence for the hunting of this fish as early as 3,000
years ago (see also Harrison and Harrison 1966;
Rick and Glassow 1999). Davenport et al. (1993)
suggested that systematic hunting of swordfish may

Figure 7.7. Diagram showing general increase in fish taxa through time, changes in fishing 
technology, and Late Holocene appearance of large, offshore taxa on the northern Channel Islands. 
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have begun roughly 2,000 years ago, but a larger
data set analyzed by Bernard (2004) and Arnold and
Bernard (2005) suggests that it did not become
widespread until after about 1250 to 950 cal BP (AD
700 to 1000). Arnold et al. (2004:15) suggested that
earlier occurrences of swordfish in archaeological
sites may be from strandings. These studies demon-
strate that the fishery for such large species would
have required sturdy watercraft and would probably
be correlated with the use of the Chumash plank ca-
noe. The timing and origins of the plank canoe,
however, remain a topic of considerable debate (see
Arnold and Bernard 2005; Cassidy et al. 2004; Fa-
gan 2004; Gamble 2002; Jones and Klar 2005).

While billfish remains were identified in most
of the archaeological sites I excavated, none of the
Late Holocene components suggest a focus on
fishes from deeper and more costly habitats. For the
most part, fishes that could have been obtained
from kelp forests, rocky nearshore habitats, near-
shore sandy beaches, or slightly deeper waters just
beyond kelp forests, dominate the assemblages.
These findings are supported by data from Santa
Cruz Island presented by Colten (2001:202) who
identified over 100 species of fish, but rockfish and
surfperch provide over 90 percent of the fish NISP
for the last 1,500 years. Some of these rockfish re-
mains are from taxa that can inhabit deeper waters,
but many are also found in nearshore habitats.
Noah (2005:286) also reported the analysis of fish
remains for four Historic period Chumash villages
on Santa Cruz Island, noting that at all of the sites,
rockfish, surfperch, sheephead, and mackerel are
the most abundant fishes. Like Colten (2001),

Noah (2005) also identified a number of additional
kelp forest, rocky nearshore, and other taxa, includ-
ing tunas, billfish, rockfish, and mako shark.

Pletka (2001a) also presented data on fish re-
mains from Santa Cruz Island. Although the taxa
and NISP are not reported, he argues that people
may have relied more systematically on deep-water
and open-ocean habitats starting around the time of
the Transitional period. In particular, the historic vil-
lage of Xaxas (SCRI-240) at Prisoners Harbor pro-
duced roughly 82 billfish bones, but these still
contribute just 5 percent of NISP identified to fam-
ily, genus, or species (see Colten 2001:208). Addi-
tional analyses of the Xaxas assemblage have shown
that in some of the deposits, billfishes make up about
8 to 9 percent of the total identified fish bone NISP,
but nearly 20 percent by weight, making them the
fourth most abundant taxon (Noah 2005: 222, 286).
Similar values were reported for Shawa (SCRI-192),
where billfishes make up about 23.7 percent of the
bone weight, while at the other sites they generally
make up about 5 to 6 percent of the bone weight
(Noah 2005:286). Overall, the northern Channel Is-
lands data suggest variability in human exploitation
of fishes across the Late Holocene (and earlier),
probably resulting from an increase in the number of
people fishing, variability in the proximity and pro-
ductivity of habitats (i.e., submarine canyons, kelp
forests, sandy beaches) located near a given site, as
well as ritualized behavior (see Hildebrandt and
McGuire 2002). Increases in these offshore fishes
may reflect greater cross-channel voyaging for ex-
change with the mainland, which would likely inten-
sify encounter rates with these taxa.

Table 7.5. Comparison of Most Abundant Fish Taxa as Percent of Total NISP Identified to Family, 
Genus, and Species. 

Taxon Rockfish Perch Cabezon Clupeids
California 
Sheephead Labrids Mackerel

Other 
Fish

SMI-87 1100 BC 59.2 20.9 5.8 — 1.1 7.9 1.1 4.0

SMI-87 650 BC 13.8 58.8 5.0 — — 18.8 — 3.6

SMI-481 AD 800 13.1 36.1 11.2 29.2 0.8 4.1 — 5.5

SMI-468 AD 900 36.2 15.6 5.1 5.8 3.5 29.2 1.9 2.7

SMI-468 AD 1100 28.4 15.1 2.5 4.4 1.3 43.3 1.4 3.6

SMI-470 AD 1600 68.8 17.1 5.1 0.3 — — — 8.7

SMI-163 AD 1730 74.5 14.3 2.9 0.8 0.6 1.5 0.4 5.0

Average 42.0 25.4 5.4 5.8 1.0 17.5 0.7 4.7
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In the only other detailed study of Late Ho-
locene fish remains on San Miguel Island, Bowser
(1993) used data from column samples excavated at
Middle period deposits at SMI-504 and SMI-525 to
suggest that the use of nets replaced the use of the
single-piece fishhook as the primary method of cap-
turing fishes. It is possible that the use of nets in-
creased in some locations at the end of the Middle
period, but the data from the sites I excavated sug-
gest that hook and line was also an important fish-
ing strategy at many locations. At some sites (e.g.,
SMI-468, SMI-481) netting of senorita, clupeids,
perches, and other fishes may have been important,
but my data show no island-wide trend toward an
increased importance of netting and a decrease of
hook and line fishing. Pletka (2001a: 241–242) pre-
sented similar data for Santa Cruz Island, suggest-
ing that the use of nets may relate more to local
habitats (e.g., proximity to sandy beaches) than spe-
cialized usage of nets.

Paige (2000), in one of the few studies of fish
remains from Santa Rosa Island, identified over
2,000 fish bones and 21 taxa from SRI-15 and SRI-
31, located on the island’s west coast. SRI-15, which
may be the historic Chumash village Nimkilkil,
contains components spanning the late Middle,
Transitional, and Late periods, providing an oppor-
tunity to investigate changes in fish remains during
the latter half of the Late Holocene. At SRI-31, fish
remains from a late Middle period component were
analyzed. Similar to my assemblages, fish remains
from these sites are dominated by kelp forest and
nearshore taxa, particularly perch and rockfish, and
appear to have been caught primarily using hook
and line and nets (Paige 2000). These data are gen-
erally similar to Rick’s (2004a) analysis of fish re-
mains from SRI-2, the Chumash village of Niaqla,
where rockfish, labrids, and perches dominate all
three Late Holocene components. Although the
small size of the sample may have limited the recov-
ery of larger fish taxa, the available data suggest that
Chumash peoples on San Miguel and western Santa
Rosa islands largely targeted nearshore environ-
ments near the sites. This pattern appears to vary
geographically, as Colten (2001), Noah (2005), and
Pletka (2001a) have suggested a somewhat different
pattern for some Santa Cruz Island sites.

Relying on otolith and other fish data from Late
Holocene sites on Santa Cruz Island, Colten (2001)
and Pletka (2001a) suggested that changes in fish

species reflect paleoenvironmental developments
and emergent complexity during the Transitional
period. However, rather than suggesting a decrease
in marine productivity during this time period, their
data point to a complex array of environmental vari-
ables influencing fishing during the Transitional and
other time periods, including a mix of cold and
warm water taxa. Paige (2000) found an increase in
the number of taxa in the Transitional period, but
limited evidence for an increase in warm-water taxa,
suggesting again that human fishing strategies dur-
ing this time were predicated by local habitats,
technology, and environmental conditions. The
Transitional period component at SMI-468 also
contains relatively high densities and the highest tax-
onomic richness of fishes in any of the five assem-
blages from the excavated sites.

The available data from the northern Channel
Islands suggest that fishing generally increased
through time and that people relied on a similar
suite of fishes from nearshore environments
throughout the Late Holocene. These data demon-
strate substantial continuity in the types of fishes
captured across the Late Holocene—except for the
addition of billfish and other deep-water taxa—and
probably earlier. Determining Chumash impacts on
Late Holocene fishes is complicated by a variety of
factors (e.g., dearth of fish-size data), but current
data suggest no dramatic declines in the types of
fishes being exploited. Clearly, the increase in fish-
ing would produce greater impacts on local fisher-
ies, but detecting these archaeologically has been
problematic.

Mammals
As in many Channel Islands sites, the number of
mammal taxa in the Late Holocene assemblages is
small and dominated by marine mammals, reflect-
ing the limited terrestrial fauna of the Channel Is-
lands. Otariids and sea otters generally are the most
commonly identified taxa in the deposits. Small
amounts of phocid and cetacean remains were also
identified, as were a few fragments that may be
large terrestrial mammal bone (probably from the
mainland) and small rodent bone (e.g., deer mouse).
The largest assemblage of marine mammal remains
by far was from SMI-481, where a suite of marine
mammals was identified (see Chapter 5).

Marine mammal bone densities are generally
highest in the late Middle period components (see
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Figure 7.5). This is particularly true for SMI-481,
where mammal densities are between four and
eight times higher than at the other sites. Large in-
creases in mammal densities at SMI-481 and SMI-
468 may be primarily a result of local availability of
marine mammals in the Otter Point area, where
pinnipeds are common today and probably were in
the past. Walker et al. (2002) and Kennett (2005)
also noted that marine mammals were abundant in
late Middle period deposits at SMI-528, a site occu-
pied at roughly the same time as SMI-481. Recent
research at SMI-232 on the south coast of San
Miguel Island has documented dense concentra-
tions of marine mammal remains dated to roughly
AD 800 (Braje and Erlandson 2005; Braje et al.
2005a), suggesting that around 1,500 to 1,100 years
ago, people were intensively hunting marine mam-
mals. The decrease in pinniped remains in the sam-
ples after about AD 1000 is also similar to patterns
described by Walker et al. (2002) for Late period
assemblages at SMI-602 on Point Bennett, possibly
illustrating a general decline in marine mammal
abundance on San Miguel Island at this time. Col-
ten (2001, 2002) and Noah (2005) also identified
otariids, such as Guadalupe fur seal, northern fur
seal, and California sea lion, as well as harbor seals,
sea otters, and a variety of cetaceans in several Santa
Cruz Island sites occupied over the last 1,500 years.
However, at all of these sites, fish and shellfish
dominate the estimated meat yields, suggesting that
mammals were largely supplemental (Colten 2001;
Colten and Arnold 1998).

A number of scholars have investigated patterns
of ancient marine mammal hunting and ecology
along the Pacific Coast of North America (e.g.,
Broughton 1994; Burton et al. 2002; Colten 2002;
Colten and Arnold 1998; Erlandson et al. 1998; Et-
nier 2002, 2004; Hildebrandt and Jones 1992; Jones
and Hildebrandt 1995; Jones et al. 2004; Lyman
1995; Noah 2005; Porcasi et al. 2000). Relying
largely on optimal foraging theory, Hildebrandt
and Jones (1992) propose a “tragedy of the com-
mons” scenario, with the most accessible species
(migratory breeders, fur seals, California sea lions,
etc.) being hunted first. People then shift to harbor
seals and sea otters (resident breeders), which are
more difficult to acquire. Using data from San
Miguel Island, Jones and Hildebrandt (1995:85)
suggested that the decline in migratory breeders on
the Channel Islands did not occur until after about

1,500 years ago. To Jones and Hildebrandt (1995)
the islands may have remained a final respite for
marine mammals despite human hunting pressure.
Colten and Arnold (1998) and Colten (2002), rely-
ing largely on data from Santa Cruz Island, how-
ever, noted problems with the tragedy of the
commons model. They argue that migratory breed-
ers were most abundant in all of the Late Holocene
sites they excavated, and fish and shellfish appear to
dominate the diet, with much smaller contributions
by marine mammals. Erlandson et al. (2004a) and
Kennett (2005) also point to the dearth of pinniped
remains in early sites on San Miguel Island, noting
that early people focused mostly on shellfish.

Kennett (2005:222–223) recently proposed sev-
eral cultural and environmental explanations for the
dearth of pinnipeds in early Channel Islands sites
and the increase in pinniped hunting around 1,200
years ago. Kennett (2005) suggested that pinniped
haul-outs and breeding areas may have been limited
to offshore rocks around the islands, making them a
relatively costly resource to acquire. He also sug-
gested that early human settlement may have been
largely focused on northern Santa Rosa Island, far
away from San Miguel rookeries. This implies that
not until villages were established on San Miguel
and technologies were improved did pinniped hunt-
ing increase. Rising sea levels and changing marine
conditions may have also hindered early marine
mammal populations around the islands (Kennett
2005), but Early and Middle Holocene deposits at
Eel Point on San Clemente Island have produced
abundant pinniped bones (Porcasi et al. 2000). Ken-
nett’s (2005) ideas about technological develop-
ments (e.g., refined watercraft) and the possibility
that pinnipeds were largely on offshore rocks may
help explain the dearth of marine mammals in
Channel Islands sites prior to 1,500 years ago.
However, numerous sites on San Miguel Island, in-
cluding SMI-87, date prior to this time (see Table
7.1; Rick et al. 2005b), making his assertions about a
dearth of early human settlement on San Miguel Is-
land problematic. The available data suggest that
people may have had significant impacts on San
Miguel Island pinnipeds beginning around 1,500
years ago, leading to declines in pinniped abun-
dance in island sites. Preliminary archaeological
data from the Channel Islands, however, including a
Late Prehistoric and possible Historic period Chu-
mash village in the middle of the Point Bennett
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rookery, suggest that the large marine mammal
populations noted today on San Miguel Island (see
Chapter 2) are probably unprecedented for much of
the Holocene. People on the mainland and islands,
therefore, had an impact on the demography and
structure of pinniped populations. However, there
is no evidence for local extinctions of pinnipeds
caused by Native Americans, and, although declines
are evident, there appears to have been some degree
of coexistence between humans and pinnipeds for
10,000 years. Much is to be learned about the scale
of this impact and dearth of pinnipeds in earlier
sites, and overgeneralizations should be avoided un-
til larger samples of marine mammal remains from a
variety of archaeological sites are available.

Birds
Bird bones are generally rare in Channel Islands ar-
chaeological sites. All of the bird taxa identified in
the Late Holocene sites are residents or breeders on
the Channel Islands today. These include cormo-
rants, gulls, auklets, a grebe, a northern fulmar, and
a pelican. Although bird remains are limited in the
excavated samples, they were probably significant
for their feathers and for making a variety of tools,
including, pins, awls, tubes, and whistles.

At the five Late Holocene sites, bird remains
generally contribute less than 5 percent of the total
faunal sample by all measures. Bird bone densities
are also relatively low in all the site components
(see Figure 7.5). However, at SMI-163, bird bone
densities are much higher than at any other site.
This pattern may reflect local variability in the
abundance of birds. Prince Island, located about
750 m northwest of SMI-163, is currently home to
numerous varieties of breeding sea birds, including
auklets, guillemots, and cormorants, the primary
bird taxa identified at SMI-163. A high proportion
of cormorant bones was also identified at L’akayamu
(SCRI-328 and -330) on Santa Cruz Island, sug-
gesting that this site was also located close to cor-
morant breeding or roosting areas (Noah 2005).
The abundance of these bird remains at SMI-163
indicates the possibility of historical continuity in
the presence of seabird colonies on Prince Island.
One possible juvenile auklet bone from SMI-163
may support this finding, but further data are
needed to confirm or deny this speculation. It is
also possible that people at SMI-481 and SMI-468
took birds from nearby Castle Rock, a place where

many birds also breed today. If people were taking
birds from the offshore rocks where they breed, this
would have had a significant impact on bird demog-
raphy, population size, and behavior. The introduc-
tion of dogs to the islands would also represent
another impact on island bird populations that is
difficult to detect archaeologically.

Guthrie (1980) analyzed bird remains from
SMI-1, SMI-261, and SMI-525 on San Miguel Is-
land, noting an abundance of cormorants and alc-
ids, and other sea birds. Colten (2001) identified
roughly 25 species of bird in Santa Cruz Island
middens dated to the last 1,500 years, with cormo-
rants dominating all time periods. Analysis of the
four Santa Cruz Island Historic period villages by
Noah (2005) also identified patterns similar to Col-
ten’s (2001), with cormorants most abundant, fol-
lowed by gulls. As is the case with other types of
resources, the exploitation of birds by the Chumash
was probably strongly influenced by their abun-
dance and accessibility in local site catchments, with
available data indicating a focus on cormorants, alc-
ids, and gulls.

One important difference between the Late
Holocene and earlier bird assemblages is the ap-
parent dearth of the extinct flightless goose
(Chendytes lawii) in sites dated after the Middle
Holocene (Guthrie 1980, 1993b; Rick et al.
2006a). Although the earliest dates for human ar-
rival and the terminal dates for the extinction of
pygmy mammoths may overlap (Agenbroad et al.
2005; these dates remain uncalibrated, so their
precise ages remain uncertain), the flightless
goose is one of the few animals known to have
gone extinct during the prehistoric human era.
Relatively few San Miguel or other island archae-
ological sites have produced flightless goose
bones, however, making it unclear if humans, en-
vironmental variables, or a combination of factors
led to this extinction.

LATE HOLOCENE CHANNEL ISLANDS 
CULTURAL DYNAMICS:

SYNTHESIS AND IMPLICATIONS

Archaeological evidence of craft and other artifact
production and human subsistence activities de-
scribed in this book provides insight into the emer-
gence of cultural complexity and the historical
ecology of the Island Chumash. Here I provide a
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synthesis of these data, placing them within the con-
text of other Channel Islands research. My summary
also emphasizes the relationships and interconnec-
tions between emergent complexity and environ-
mental developments on the Channel Islands.

About 3,000 years ago at SMI-87, people
hunted marine mammals, fished in kelp forests and
nearshore rocky environments, collected a variety
of shellfish, and conducted other activities. Beads
were made at SMI-87, but in much lower numbers
than at later sites, indicating that bead making was
a limited activity at this time. Most of the occupa-
tion also predates the widespread use of circular
shell fishhooks, tomols, bow and arrows, and craft
production that are characteristic of Late and His-
toric period Island Chumash society. Although few
sites are available for comparison during this time
period, the data from SMI-87 suggest that people
were living in relatively large villages, probably ex-
changing some goods with mainlanders, and en-
gaging in a variety of marine subsistence pursuits.
The site clearly differs from classic Chumash vil-
lages, but the traits listed above suggest that ante-
cedents of Chumash culture were in place by about
3,000 years ago or earlier (see Erlandson and Rick
2002a).

Beginning around 1,500 years ago, increases in
the intensity of marine fishing are evident at SMI-
481 and SMI-468. These appear to correlate with
cooler sea-surface temperatures (Kennett 2005;
Kennett and Kennett 2000) and a period of popula-
tion growth on the Channel Islands, suggesting that
people were increasing their subsistence efforts rel-
ative to growing population densities and changing
environmental conditions. Such population growth
must have also increased the impacts of the Chu-
mash on Channel Islands ecosystems. Document-
ing these trends has been difficult, indicating
complex patterns of impacts and rebound, as well
ambiguities in distinguishing between changes
caused by human agency versus environmental fac-
tors. Dense concentrations of marine mammal
bones found at SMI-481, SMI-528, and SMI-232
suggest human hunting had a strong impact on pin-
niped demography, population, and behavior. Shell-
fish sizes also appear to decline through time,
although these data illustrate temporal and spatial
variability. Bead densities were still relatively low
around 1,500 years ago, but are higher than in pre-
vious periods, indicating that people were intensify-

ing exchange systems and relationships with people
on other islands or the mainland.

Data from the Transitional component at SMI-
468 suggest that marine mammals were less abun-
dant, fishing increased, and the number and types
of Olivella beads also increased substantially. These
findings indicate that the cultural patterns that
characterized the Late period had their origins in
the Transitional and late Middle period. Human
daily life was still focused on obtaining marine ani-
mals primarily from nearshore environments, but
bead production and exchange became considerably
more abundant. These data are comparable to some
of the findings presented by Arnold (1992a, 2001a,
2001b, 2001c; Arnold and Graesch 2001) for Santa
Cruz Island, but I found little or no evidence for a
decrease in marine productivity at this time. In fact,
the richness and density of fishes increased from
earlier levels, suggesting that marine environments
on San Miguel and western Santa Rosa islands con-
tinued to be productive and variable (see also Col-
ten 2001; Erlandson and Gerber 1993; Gamble
2005; Kennett and Kennett 2000; Paige 2000;
Pletka 2001a; Rick 2004a). The greater variability
of fishes during the Transitional period may have
also been related to increases in social complexity
and fluctuating environmental conditions (Arnold
2001a, 2001b; Pletka 2001a).

New paleoenvironmental data from the Santa
Barbara Channel region, presented by Kennett and
Kennett (2000) and Kennett (2005), demonstrate
that the last 3,000 years were a highly unstable in-
terval and that the Transitional period may not have
been a time of decreased marine productivity. The
instability of Late Holocene climates and drought,
particularly between about 1,500 and 700 years ago,
may have promoted conflict and led to greater so-
ciopolitical complexity (Kennett 2005; Kennett and
Kennett 2000). As Bettinger (1999) suggested,
however, people adapted to short-term climatic
perturbations throughout the Holocene, and such
events may not have led to total declines in foraging
and population. Gamble (2005) also notes that the
Chumash may have been fairly versatile at adapting
to punctuated changes in climate, at least more so
than sedentary agriculturalists. While environmen-
tal fluctuations throughout the Holocene probably
influenced ancient peoples of the Channel Islands,
these perturbations may have had a greater impact
on densely populated groups of the last 1,500 years.
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Despite these climatic fluctuations, however, simi-
larities in the types of marine resources (California
mussels, nearshore fishes, etc.) used by people
across the Holocene suggest an interesting pattern
of long-term continuity, interspersed by periods
when new resources (e.g., offshore fishes) were ac-
quired.

Climate change appears to have worked in con-
cert with a variety of social factors to promote in-
creased complexity, territoriality, craft production,
and other aspects of cultural change at the end of
the Middle and Transitional period (see Arnold
1992a, 2001b; Kennett 2005; Kennett and Kennett
2000). Climatic instability may have fostered some
cooperation as Kennett and Kennett (2000) sug-
gested, perhaps promoting increased exchange. J.
Johnson (2000) suggested that a heterarchical ex-
change system increased as a mechanism to combat
climatic instability of the Transitional period, illus-
trating another potentially cooperative response.
Increases in bead production and presumably ex-
change at the late Middle period, Transitional pe-
riod, and later sites I excavated may support this
proposition (see also Arnold 1992a, 1992b). Al-
though environmental change may have contrib-
uted to increased cultural elaboration, I emphasize
that a combination of factors, including population
growth and greater geographic and social circum-
scription, were also catalysts to the cultural patterns
that emerged near the end of the Middle and begin-
ning of the Transitional periods. For San Miguel Is-
land, it is also possible that declines in marine
mammal abundance and other resources after about
1200 cal BP (AD 750) spurred significant changes
in social organization and other aspects of society.

As described in Chapter 1, changes in human
health, disease, and violence during the late Middle
and Transitional periods are also apparent from
analyses of human skeletal remains from the Chan-
nel Islands and Santa Barbara mainland (Hollimon
1990; Lambert 1993, 1994; Lambert and Walker
1991; Walker 1986, 1989). Although the bioarchae-
ological data generally do not have the chronologi-
cal resolution of recent archaeological studies, some
general patterns are of interest. Lambert (1993), for
example, documents a decline in health through
time among Channel Islanders, particularly during
the late Middle period when Channel Islanders be-
came increasingly focused on fishing. This is fol-
lowed by a slight rebound in human health during

the Late period (Lambert 1993). Lambert and
Walker (1991) suggested that more lethal conflict
occurred between about 1650 cal BP (AD 300) and
800 cal BP (AD 1150), but decreased during the
Late period. To Lambert (1993, 1994) and Lambert
and Walker (1991), growing population densities
and greater circumscription and territoriality pro-
moted declines in health and increased violence.
When compounded with environmental perturba-
tions, these events were important causes of cultural
change and complexity. Other bioarchaeological
studies from the Santa Barbara mainland and Chan-
nel Islands suggest that people living during the
Transitional period suffered poorer health than
people living before or after this time, and that cul-
tural changes were probably instituted to buffer
subsistence stress (Hollimon’s 1990:213–214). Due
to limited data on San Miguel Island skeletal popu-
lations, the extent of these patterns on San Miguel
remains unclear. Walker (1986) and Lambert and
Walker (1991) note that frequencies of Cribra orbit-
alia, a condition related to anemia, however, were
higher on San Miguel Island than on any of the
other islands or mainland, and may have been re-
lated to the dearth of freshwater and terrestrial re-
sources on this small island. Patterns of cranial
injuries in San Miguel skeletal remains were higher
than on Santa Rosa Island, but less than on Santa
Cruz Island (Lambert and Walker 1991; Walker
1989). The less diversified subsistence economies,
including a heavy reliance on marine fishing and in-
creased evidence for exchange at the sites I exca-
vated after about 1,500 years ago, suggest that many
of the trends inferred from other Channel Islands
skeletal populations were probably also operating
on San Miguel Island, but I emphasize that there is
also continuity in the types of resources people
were acquiring.

By the Late period, virtually all of the facets of
Chumash life documented during the Historic pe-
riod appear to have been in place. Populations ap-
pear to have been at their zenith, and cross-channel
trade and craft production were also at their height.
Late period peoples at these sites continued to fo-
cus primarily on marine fishing, supplemented by
marine mammal hunting, shellfish collecting, and
craft production. The density of fish remains in-
creases substantially, corresponding with higher
bead production and exchange, illustrating parallels
with the Historic period Chumash. More or less, all
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of the aspects of Chumash culture noted by early
explorers and anthropologists (sedentism and large
villages, complex exchange systems, sophisticated
maritime subsistence, social hierarchy, elaborate
material culture, etc.) were clearly in place by the
onset of the Late period. However, data from San
Miguel and the other northern Channel Islands il-
lustrate that the types of activities people conducted
during this time period were still predicated by lo-
cal availability of resources and proximity to other
people (see Arnold, ed. 2001; Kennett 2005; Ken-
nett and Conlee 2002; Munns and Arnold 2002).
Climatic conditions may have been more stable
during this time, perhaps leading to decreased vio-
lence, improved health, and increased cooperation
(see Kennett 2005; Kennett and Kennett 2000;
Lambert 1993; Lambert and Walker 1991).

During the Protohistoric and Historic periods,
Island Chumash daily activities show substantial
continuity with Late period practices, despite the
potential effects of early European contact. Subsis-
tence practices were focused on fishing, although
people also appear to have intensified their use of
shellfish and birds at SMI-163. Changes in cultural
practices, including the appearance of glass beads, a
reappearance of Olivella wall beads as a dominant
bead type at several sites, the use of needles to drill
shell beads, and increases in the production of red
abalone disk beads, are also evident in the Protohis-
toric and Historic periods (see also Arnold and
Graesch 2001; Graesch 2001, 2004; Rick 2004c).
For a time, the relative isolation of the islands prob-
ably sheltered the Island Chumash from many of
the demographic, economic, and social upheavals
caused by the establishment of Spanish missions,
presidios, and pueblos on the mainland by the end
of the eighteenth century (see Arnold and Graesch
2004; J. Johnson 1999b; Walker et al. 1989). His-
toric disease epidemics, which greatly reduced
Chumash populations (see J. Johnson 1999b;
Walker and Johnson 1992), possibly led to underes-
timations of the Chumash population at some is-
land villages. For instance, SMI-163 may have had
larger Protohistoric or early Historic populations
than baptismal records indicate (see Chapter 6).
However, there is considerable continuity in the
types of activities being conducted at several His-
toric island communities (Arnold et al. 2004; Grae-
sch 2001, 2004; Noah 2005), indicating that this is a
topic deserving considerably more research. By

about AD 1822, the last of the Island Chumash had
been removed from their island homes and taken to
the missions. Nonetheless, Channel Islanders had a
somewhat longer period of cultural continuity and
persistence than people on the mainland coast.
Even after the Mission period, in fact, some groups
of Island Chumash formed discrete communities
on the periphery of emerging colonial towns, main-
taining somewhat distinct identities and traditions
through much of the nineteenth century (J.
Johnson 2001:57–60; J. Johnson and Mclendon
2002).

In summary, the artifact data from San Miguel
Island discussed in this book support some of the
findings of Arnold (1992a, 2001b) and Kennett
(2005), suggesting that bead production and ex-
change increased significantly around the time of
the Transitional period, but are probably out-
growths of earlier increases during the late Middle
period. These data illustrate that greater Chumash
cultural elaboration and complexity occurred
around the close of the late Middle and onset of the
Transitional period. Arnold (1992a, 1992b, 2001b)
has argued that data from the Transitional period
on Santa Cruz Island signify the development of a
simple chiefdom on the Channel Islands. My data
support the fact that craft production and cultural
elaboration increased at this time, but provide no
clear evidence for the development of a chiefdom
or ascribed status (Clark 1995; Kennett 2005). De-
fining such social constructs in the archaeological
record is complicated by a variety of taphonomic
and other biases, making these assertions tenuous
for San Miguel Island, at least for now.

The Late Holocene faunal data demonstrate an
increased reliance on marine fishing and decreased
focus on shellfish collecting through time. How-
ever, there is continuity in the resources people
were using over the last 3,000 years, including the
types of fishes and shellfish that people exploited,
with no evidence for catastrophic environmental
conditions. A growing body of data suggests that
the Chumash and their predecessors produced
some significant impacts on local shellfish commu-
nities, marine mammal populations, and possibly
marine birds. The Chumash affected these ani-
mals—as probably all hunters and gatherers do
(Grayson 2001)—but some of these impacts were
probably short-lived as people changed their village
locations or turned to other resources, leading to
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potential rebounds. These strategies became in-
creasingly difficult in the fairly densely populated
and circumscribed landscape of the Late Holocene.

These data further illustrate the importance of
San Miguel Island in the larger southern California
interaction sphere and in the evolution of Chumash
cultural complexity. Although it is the outermost of
the northern Channel Islands and has historically
been marginalized, San Miguel Islanders clearly
participated in all aspects of Chumash society and
were a central component of regional social and
ecological developments. Many of the patterns on
San Miguel Island also differ from those on adja-
cent Santa Rosa and Santa Cruz islands, including
somewhat lower densities of Olivella bead-making
materials, but high concentrations of bowl, red aba-
lone bead, and fishhook production (see Conlee
2000; Kennett and Conlee 2002; Kennett 2005;
Rick 2004c). The subsistence data also demonstrate
that San Miguel Islanders played a key role in struc-
turing the nature of nearshore marine ecosystems.
A growing body of data points to the idea that,
rather than being a peripheral part of the Chumash
world, San Miguel Island was significant in the
larger southern California interaction sphere.

CONCLUSIONS

The world’s coastlines are remarkable environments
which have played an important role in the human
past. From Florida to the Northwest Coast, from
Japan to California, coastal hunter-gatherers devel-
oped diverse cultural systems, and lifeways focused
around the unique environments of marine and
coastal settings. Coastal peoples often had dense
and relatively sedentary populations, complex, long-
distance exchange networks, institutional hierar-
chies, and sophisticated maritime technologies in
the absence of widespread agriculture or domestica-
tion (Arnold 1996; Fitzhugh 2003; Lightfoot 1993;
Moss and Erlandson 1995; Sassaman 2004). Even in
coastal areas where agriculture emerged as the dom-
inant mode of subsistence (e.g., Peru, Belize, and
Mexico), people continued to be integrally linked to
coastlines and oceans for practical and ideological
purposes (Blake 1999; Moseley 1975; Stark and
Voorhies 1978; see also Voorhies 2004).

This Island Chumash case study provides con-
siderable information on the lifeways of ancient
coastal peoples and human use of land and sea-

scapes, underscoring a variety of important issues
for archaeologists working on the Channel Islands
and in coastal areas more generally. The five ar-
chaeological sites described in this book demonstrate
variability in the Late Holocene archaeological
record, both in the types of fauna people exploited
and the artifacts they produced and exchanged.
These data suggest that there was no single path to
Chumash complexity or elaboration. This is under-
scored by Ames’ (1991:943) work on the Northwest
Coast:

Social complexity and stratification on the coast
has a history; it is possible that it developed
more than once in time and space; it is also
likely that complexity took on different guises
on the coast and in the interior, sometimes
through reorganizing the same social and cul-
tural elements. Some implications of complex-
ity may not have included stratification at all,
but still exhibited a complex division of labour,
specialized production, and intricate patterns of
regional interaction. To be able to explain the
development of social complexity on the
Northwest Coast is to be able to write the his-
tory of its changes in time and space.

Such histories on the Channel Islands span at least
13,000 calendar years, with these long-term trends
culminating in the Chumash that were described by
early European explorers. The continued analysis
of this long-term record will prove fruitful for fu-
ture research on the Island Chumash and in other
coastal areas around the world.

Archaeology can provide great insight into hu-
man daily activities and their relationship with
larger social and cultural issues (Lightfoot et al.
1998). By reconstructing aspects of daily life, in-
cluding subsistence practices and the production of
beads and other artifacts, I produced a comprehen-
sive overview of how these activities changed
through time on San Miguel Island. These findings
indicate that cultural developments during the early
portions of the Late Holocene, and undoubtedly
some during the Middle Holocene, set the stage for
the relatively rapid and often punctuated changes of
the last 1,000 to 1,500 years (see also Arnold 1992a;
Erlandson and Rick 2002a; Gamble and Russell
2002; Kennett 2005; and others). In this sense, Is-
land Chumash cultural elaboration was both grad-
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ual and punctuated, with a number of changes seen
across the Holocene, but pronounced develop-
ments during the late Middle and Transitional peri-
ods and other times. Continued investigations of
aspects of human daily life visible in the archaeolog-
ical record will prove important for understanding
broader changes in social and economic develop-
ments among coastal peoples.

Finally, this study illustrates the importance of
historical ecological research on the Channel Is-
lands and in other coastal areas around the world.
By the Late Holocene, the Channel Islands had be-
come an anthropogenic landscape, with people
functioning as the top predator in most nearshore
environments. The data presented in this study
suggest that the Chumash impacted their island ec-
osystems, but to a much lesser degree than the nu-
merous and profound impacts (e.g., commercial
overfishing, oil spills, sea otter eradication, and
sewage and agricultural runoff) of the Euroameri-
can period. These discrepancies may be partly a re-
sult of differing technologies, population densities,
and cultural histories, but the Chumash had high
population densities, an elaborate and diverse mari-
time technology, and an emerging regional econ-
omy by at least 1,000 to 500 years ago. People
clearly played an important role in helping struc-
ture the nature of San Miguel Island marine ecosys-
tems, probably working in concert with
environmental changes to shape marine environ-
ments across the Holocene. Much is to be learned
about the more than 10,000 years of cultural elabo-
ration, population growth, and interaction of peo-
ple with the marine environments of the Channel
Islands. Nonetheless, trans-Holocene records from
San Miguel Island suggest that the Chumash and
their predecessors exploited a similar suite of shell-
fish, fish, marine mammals, and birds over the past
10,000 years. Quantitative and qualitative differ-
ences in archaeological and modern biological data
sets have often precluded direct comparisons of
these different bodies of information (see Erland-
son et al. 2004a; Jackson et al. 2001), but recent re-
search by Reitz (2004) and Morales and Roselló

(2004) have estimated trophic levels for archaeolog-
ical fish assemblages that may provide a model for
comparing archaeological, historical, and biological
data. By building such bridges between disciplines,
and placing our research in the rapidly developing
field of historical ecology, we can make archaeology
increasingly relevant to modern society (van der
Leeuw and Redman 2002).

One of the greatest contributions archaeolo-
gists can make is to provide baseline data crucial for
the restoration and remediation of marine habitats
(Braje et al. 2006a). In this framework, environ-
mental reconstructions based on archaeological
faunal and other data can aid in improving manage-
ment strategies for the coastal ecosystems of the
Channel Islands and southern California coast, par-
ticularly when trying to establish historical base-
lines or targets for restoration (Jackson et al. 2001;
Pauly 1995). The data presented here and in other
recent San Miguel studies (e.g., Braje et al. 2006a;
Erlandson et al. 2004a, 2005a, 2005b) demonstrate
that archaeology provides important reconstruc-
tions of long-term changes in coastal ecosystems,
underscores the deep histories of human impacts on
marine environments, and ultimately yields better
baseline data for managing and restoring modern
coastal ecosystems.

The Channel Islands offer a productive and
exciting arena for future research on coastal peo-
ples. During the last 3,000 years, a number of
changes occurred in Chumash society, spurred by
growing populations, environmental changes, in-
creased circumscription, and other variables. The
Chumash and their predecessors were able to sur-
mount a variety of environmental, health, and de-
mographic challenges through social, political, and
economic reorganization over the last 10,000
years. These changes were pronounced during the
last 1,000 to 1,500 years, but had their foundation
in earlier developments. Ultimately, the remark-
able sequence on the Channel Islands and main-
land coastal California is a testament to the
innovation, resilience, and strength of the Chu-
mash and their predecessors.
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California’s northern Channel Islands have one of the longest and best preserved 
archaeological records in the Americas, spanning some 13,000 calendar years. When 
European explorers first traveled to the area, these islands were inhabited by the 

Chumash, some of the most populous and culturally complex hunter-gatherers known. 
Chumash society was characterized by hereditary leaders, sophisticated exchange networks and 
interaction spheres, and diverse maritime economies. focusing on the archaeology of five sites 
dated to the last 3,000 years, this book examines the archaeology and historical ecology of San 
Miguel Island, the westernmost and most isolated of the northern Channel Islands. detailed 
faunal, artifact, and other data are woven together in a diachronic analysis that investigates the 
interplay of social and ecological developments on this unique island. The first to focus solely on 
San Miguel Island archaeology, this book investigates issues ranging from coastal adaptations to 
emergent cultural complexity to historical ecology and human impacts on ancient environments.

“This is an exceptionally fine piece of research ... It is well written, well researched, and presents 
important findings from a fascinating but under-researched corner of the Chumash archaeology 
world. It definitely represents a major contribution to California archaeology and prehistory.” 
— Terry L. Jones, California Polytechnic State University, San Luis obispo
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