
Annu. Rev. Anthropol. 1994. 23:209-29
Copyright © 1994 by Annual Reviews lnc, All rights reserved

THE NORTHWEST COAST: Complex
Hunter-Gatherers, Ecology, and Social
Evolution

Kenneth M. Ames

Department of Anthropology, Po~land State University, Portland, Oregon 97207

KEY WORDS: Northwest Coast, foragers, hunter-gatherers, affluence, complexity, subsistence,
social organization, art, ritual

INTRODUCTION

Northwest Coast cultures have long held a central place in anthropology.
Recently, the coast has become important in two major topics of theoretical
interest: 1. the existence and socioeconomic evolution of complex hunter-gath-
erers (74) and 2. the origins and evolution of permanent forms of social
inequality (3). The coast’s culture history also has intrinsic value to its native
and non-native peoples. This review focuses on recent developments in the
coast’s archaeology relevant to theories and questions about its culture history
and the evolution of social complexity among hunter-gatherers.

THE NORTHWEST COAST

The Northwest Coast extends some 2000 linear km from Icy Bay, Alaska, to
Cape Mendocino, California. It is divisible into three subareas: the northern
coast (the northern British Columbia mainland, the Queen Charlotte Islands,
and southeast Alaska), the central coast (most of Vancouver Island and the
adjacent mainland), and the southern coast (southern British Columbia main-
land, southern Vancouver Island, western Washington and Oregon, and the
northern California coast). Archaeological coverage of the coast is spatially
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210 AMES

and temporally spotty. The Gulf of Georgia on the southern coast is the best
known archaeological region (see 116). Some portions of the coast remain
archaeologically unknown. The earliest sites tend to date ca 9000-10,000
but few excavated sites pre-date 5000 B.p. (dates in this paper are based on
uncorrected 14C dates). Almost all excavated sites post-dating 5000 ~.~’, are
highly visible shell middens,

SOCIAL COMPLEXITY ON THE NORTHWEST COAST

Ethnographically described Northwest Coast societies varied among them-
selves, but shared basic traits: the extended household was the long-term unit
of production and consumption; crucial resource localities were owned, but
variation existed in what social entity owned them; and households were
partially to fully sedentary, reliant on winter stores, and resided together in
villages and towns ranging from only a few score to over a thousand people.
Household members were ranked by ascribed statuses; the highest ranking
household members formed an elite dependent on slave labor (49, 92). Subsis-
tence emphasized a wide range of pelagic/littoral/riverine/terrestrial r~sources,
but focused on salmon. Specialists were economically important and the sex-
ual division of labor was relatively strong (but see 99). Seasonal mobility
patterns could be complex, requiring water-borne cartage. Key issues in the
evolution of these societies include the importance and strength of variance in
the coast’s environment; the role of salmon, including salmon ecology and
intensification of salmon fishing, in social and economic evolution on the
coast; the mode of production; and the tempo and mode of cultural evolution.

Suttles (114) was the first to examine the importance of variability in the
coast’s environment. His major insight was that although the coast is a rich
environment for humans, it is also a variable one. He criticized earlier workers
for emphasizing the coast’s average production, ignoring its variance. Recent
workers, rejecting functionalist or adaptationist models, sometimes miss this
point, basing models on mean environmental conditions or simply ignoring the
issue. Temporal and spatial variations in salmon runs are a major source of the
variance stressed by Sutfles.

Salmon are anadromous, spawn in fresh water, achieve maturity in saltwa-
ter, and return to their natal streams to spawn and die. Salmon have advantages
for foragers (72, 111); they occur at predictable times, in predictable places,
and in once prodigious numbers. But they also have disadvantages. For stor-
age, they must be processed promptly (105). Runs are sensitive to environ-
mental insults (72, 111), particularly on small streams and upper tributaries.
Runs on large rivers, such as the Columbia and Fraser, are buffered by the
sheer volume of fish in them. Salmon runs, rich in the aggregate, are highly
variable species to species, stream to stream, and year to year. They are subject
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THE NORTHWEST COAST 211

to patterned variation (72), with large runs only every second, third, or fourth
years. Absolute fish abundance may be less important for labor organization
and settlement patterns than is the temporal clumping of runs (104). In a good
year on the Klukshu River in the Southwest Yukon, for example, half the
sockeye salmon run passes in 7.5 days; in a bad year (in terms of clumping, not
numbers) half go by in only 2.5 days (104). Such variation in clumping is 
predictable.

Several issues surround the intensification of salmon harvesting (measured
as increased production per capita): l. What resources in what quantities and
variety were required to sustain historic Northwest Coast societies? 2. Virtu-
ally all workers accept the crucial role of salmon intensification in socioeco-
nornic evolution on the coast. But differences exist over whether salmon
intensification alone was sufficient to produce major socioeconomic changes,
or whether it should be understood as part of a diverse set of subsistence
strategies initiated to achieve higher levels of food production. 3. When did the
coast’s historic storage-based economy evolve? 4. Salmon occupy a central
position in Northwest Coast ritual, world view, and cultural identity. Docu-
menting the history of salmon’s non-subsistence roles is a major cultural-his-
torical problem. The focus on salmon production has tended to inhibit consid-
eration of other elements of the mode of production in the coast’s social and
economic history.

Large households were the elemental units in production during the early
nineteenth century (95). These households featured complex divisions of labor
along lines of gender, age, free/slave, specialist/non-specialist, and elite/non-
elite. Such households were parts of a mode of production requiring multiple
simultaneous tasks and management of spatially clustered, temporally varying,
and clumped resources (120). These households were integrated into larger
social and economic spheres (e.g. villages, regions) through exchange and kin
tics. Archaeologists interested in Northwest Coast production typically stress
linkages between household production of salmon and elite formation, usually
without exploring other aspects of household production. The relationships
among households, production, regional interaction, and elite formation are
more complex than previously thought.

The final issue raised above stems from disagreement among archaeologists
over the mode and tempo of cultural evolution on the coast. Some are inclined
to see all aspects of ethnographic culture as developing together at the same
time, while others see cultural evolution on the coast as a mosaic, in which
different aspects of the ethnographic pattern developed at different times and
at different rates. This is essentially a disagreement over whether the ethno-
graphic pattern appeared fully developed and integrated at a certain time, and
then persisted, unchanged over long periods (31), or whether that pattern is the
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212 AMES

result of either cumulative gradual changes, or swift, saltative changes (or
both) during a long and complex history (6).

Fladmark (54) proposed the first recent model of the evolution of complex-
it), on the coast. In his model, social complexity resulted from the exploitation
of regular, large salmon runs when they developed. The key questions were
when and why intensification occurred. He argued that it happened ca 5000
B.P., when post-glacial sea levels and river drainages achieved their modem
positions, permitting the growth of salmon runs. People inevitably began
taking advantage of the rich, predictable resource. Increased salmon produc-
tion led to semi- to full-sedentism, evidenced by the appearance at ca 5000 B.P.
of large shell middens along the coast. Aspects of Fladmark’s model, most
importantly the proposed temporal relationship between sea-level stabilization
and the appearance of large middens, was later refuted (e.g. 8). But his work,
coupled with Sutfles’ earlier papers, sparked the current interest in social
evolution on the coast.

A second model, by Burley (21), saw specialized salmon production devel-
oping along the region’s major salmon streams, where the fish are more
accessible than in coastal waters. In British Columbia this would have hap-
pened first in the Fraser River canyon before spreading downstream to the
coast. Burley dates the arrival of specialized salmon production at the mouth
of the Fraser to ca 2400 B.P, But this model is too limited geographically to
account for social complexity along the entire coast.

Schalk (111) focuses on the spatial and temporal variations in salmon
productivity, arguing that salmon intensification was not an automatic result of
salmon abundance. Intensification occurred as a result of human population
growth and greater reliance on storage. There were population size thresholds
below which salmon intensification would not occur. Expanding storage re-
sulted from innovations in storage technology. Elite leadership roles evolved
from the needs of households to coordinate complex subsistence tasks. Groups
intensifying fish production experienced increasing schedulh~g conflicts, re-
quiring increased coordination. Schalk argues that storage, as delayed con-
sumption, was the systemic cause of Northwest Coast complexity (112). Flad-
mark saw the cause as regular large bursts of energy, whereas Schalk sees it as
the delayed consumption of those bursts.

For Ames (3), inequality resulted~from the interplay among 1. circumscrip-
tion caused by the temporal and spatial distribution of resources, resource
ownership, and sedentism; 2. a specialization in salmon fishing (amending that
now to a focus on salmon fishing and an array of other aquatic and terrestrial
resources) requiring specialized tackle, knowledge, and coordination of com-
plex tasks; 3. population growth; 4. sedentism; and 5. ritual promotion (a
process by which certain individuals or families in a group gain control over
ritual or central social symbols, and manipulate these to turn themselves into
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THE NORTHWEST COAST 213

an elite). In the original model, societies with elites had a competitive edge
because of their greater efficiencies in information processing capabilities,
relative to non-hierarchical societies. These advantages existed in variable
environments where, because of circumscription, groups were unable to move
or fission as a response to environmental problems (3). The initial steps toward
permanent leadership were consequences of organizational stresses (4) caused
by a complex domestic economy, logistical mobility patterns, and circum-
scription. The evolution of the Northwest Coast subsistence and political
economies was rooted in the evolution of the Northwest Coast’s version of a
domestic mode of production (DMP) (4). Besides household subsistence 
10), the Northwest Coast DMP involved household participation in exchange
networks of varying scale, including some quite large interaction spheres (5).
The evolution of an elite on the Northwest Coast, then, must be seen in two
contexts: the DMP and regional interaction and exchange.

Kelly (71) stresses the interplay among sedentism, storage, and particular
environmental stresses. Sedentism or storage are insufficient by themselves to
account for inequality. Critical dimensions in his model are the amplitude of
resource fluctuations and the degree of spatial heterogeneity of those fluctua-
tions. If resource fluctuations are strong and heterogenous, storage alone will
not dampen their effects, and groups will need access to other groups’ re-
sources, while restricting access to their own. Kelly suggests that as a result of
restricting such access, access in both directions will be funneled through a
few individuals who control the "social activities of individuals in his or her
group" (71:145). It is from this circumstance that inequality evolves.

Matson’s model emphasizes resource productivity and predictability (8~-
87). Although intensification of salmon production was the ultimate cause of
status differentiation on the coast, the proximate cause was ownership and
control of resource patches. Among Northwest Coast cultures, social entities
owned the rights to exploit resource patches. Variation existed among them as
to what social entity owned these rights (ranging from individuals to villages)
and the way patches were owned (106). In some instances, the entire patch was
owned, including the ground and all the organisms therein; in other cases, only
a certain resource in the patch was owned, a0. d everything else was free for
harvesting (106). Matson reasons that intensification, sedentism, and owner-
ship of resource patches evolved among hunter-gatherers when the resources
were sufficiently abundant, reliable, predictable, and limited geographically
and temporally. Groups came to depend on resources with these qualities,
increasing production levels if possible, and settling near such resources,
becoming sedentary, and trying to control the resources. Because resource
patches inevitably varied in relative productivity, groups owning them eventu-
ally differed in relative wealth, leading to ranking. This argument rests upon
Donald & Mitchell’s demonstration that relative group rank and size among
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214 AMES

the Northern Kwakiutl is predicted by the productivity of the group’s salmon
stream (50). Matson holds that intensification, inequality, and sedentism each
flow as inevitable consequences of the structure of the resource base, but only
intensification and status differentials are causally linked. Sedentism is not a
cause of inequality. Intensification results from resource abundance as people
become increasingly knowledgeable about their environment and develop
means to more efficiently exploit it.

Suttles, Ames, Schalk, and Kelly stress that the Northwest Coast’s environ-
ment was rich but subject to important variation and that Northwe:~t Coast
social forms were in part responses to these twin circumstances. Matson’s
view is that Northwest Coast societies would only develop in an environment
that was reliably rich and predictable. O’Leary’s work undercuts aspects of
both perspectives. She shows that abundant salmon coupled with storage led
neither to specialized use of salmon nor to storage-based sedentism (104).

Coupland (37, 39-41) adopts Matson’s premise in a Marxist form, contend-
ing that Northwest Coast elites developed when individuals or families gained
control over crucial resource patches directly through violence. For Matson,
differences in social rank were the inevitable result of differences in the
resource base, But for Coupland, rank itself arose from individuals’ efforts to
control that base. Coupland also stresses the need to understand the evolution
of social hierarchies on the coast within the context of the household as the
basic unit of production, but emphasizing salmon production, rather than the
overall DMP (39).

Maschner (81, 82) rejects adaptationist models, particularly those resting 
population pressure, arguing for an approach based on evolutionary psychol-
ogy and methodological individualism. Elites were neither a response to nor a
consequence of qualities of the resource base, but rather the consequence of
individuals striving for prestige (and ultimately reproductive advantage) in 
rich environment. His arguments are similar to those advanced recently by
Hayden (61), but Maschner places heavier explanatory emphases on warfare.

In contrast to the foregoing, Croes & Hackenberger (44, 45) tackle these
issues with a simulation model of subsistence changes at the Hoko River
locality on the northern Olympic Peninsula. For them, population growth is the
prime mover of social evolution and their model uses Malthusian population
assumptions. The simulation was developed to predict the optimum resource
mix for the locality’ s subsistence economy. Some of their results are provoca-
tive and discussed where appropriate below. The simulation’s predictions are
difficult to test elsewhere on the coast because its empirical base is closely tied
to the Hoko locality, and the simulation is so complex that it is difficult to
know why predictions are met or not met. The authors adopt Matson’s ap-
proach to the development of social inequality.
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THE NORTHWEST COAST 215

Carlson is developing a complex model for the development of Northwest
Coast culture, of which social inequality is only one part (28-31). Carlson sees
salmon intensification as the major causal factor in the evolution of Northwest
Coast culture, but he emphasizes ritual and Northwest Coast art (52) and their
origins in shamanism, a view shared by MacDonald (78). Carlson is the
primary proponent of the view that the major traits of ethnographic Northwest
Coast culture developed as a single, integrated complex and then persisted
with little change.

DEMOGRAPHY

Boyd (19) reconstructs late eighteenth and early nineteenth century population
levels for Northwest North America and the region’s disease history from
contact to the end of the nineteenth century. His study is now the base line for
all work on Norflawest Coast demography. He conservatively estimates the
coast’s immediate pre-contact population at 188,000, based on a estimated
33% loss from what he considers the region’s first smallpox epidemic at ca
1775. Cybulksi reviews the coast’s ancient demography, drawing on the re-
gion’s extensive sample of excavated human skeletons spanning the last 5000
years (47).

There are only three limited studies of Northwest Coast population trends
spanning a significant portion of the entire prehistoric period. Fladmark built a
curve for the entire coast using radiocarbon dates. Ames (6) and Maschner
(81) present similar 14C date-based curves for the southern and northern
Northwest Coasts, respectively, based on much larger samples than Flad-
mark’s. These latter curves suggest somewhat differing patterns of population
growth for the two regions and that peak populations may have occurred
several hundred years before contact (ca 900 B.P.). Croes & Hackenberger (45)
predict that population growth in the region entered a log phase between 4000
and 3000 ~3.P., a prediction paralleled by Ames’ southern coast curve. Archae-
ologists have estimated general patterns of population growth from increasing
rates of shell midden accumulation (79) and site numbers. As will be seen
below, many crucial socioeconomic developments on the coast occurred dur-
ing times of apparent population growth and/or high densities.

SUBSISTENCE AND SEDENTISM

Aquatic vs Terrestrial Resources

Researchers often stress the importance of aquatic resources in the evolution
of complex hunter-gatherers (e.g. 15, 63). On the Northwest Coast, the relative
importance through time of terrestrial and maritime resources is an old re-
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216 AMES

search question (e.g. 17, 76). The evidence for the period between 10,000 and
5500 13.P. indicates broad spectrum foraging with hunting, fishing, and gather-
ing by the end of that period. This assessment must be based on a small sample
of sites: Five Mile Rapids (42), Glenrose Cannery (83), Chuck Lake (2), 
(26), and Bear Cove (27). These sites show that large and medium 
mammals, marine mammals (seals and sea lions), and an array of fish, includ-
ing salmon, smelt, sturgeon, and large minnows were taken. Mollusks and
probably plant foods also were collected.

Analyses of human bone chemistry of a male skeleton dating 8200
from interior British Columbia (48) indicates 9% to 18% of his diet was from
marine resources, presumably salmon given the site’s upstream position in the
Fraser River drainage (33). Similar analyses (34, 35) of a small sample 
skeletons recovered from burials along the British Columbia coast spanning
the last 5000 years concluded that marine resources contributed as much 90%
of the diet during that period.

Salmon Intensification

Research on intensification on the coast emphasizes the timing of increases in
salmon production and the development of a storage-based economy. There is
no consensus as to when these occurred. This uncertainty results from several
factors: the small sample of sites pre-dating 5000 B.p.; differing assumptions
about the causal connections among salmon production, storage, sedentism,
and evolving social hierarchies; and a lack of consensus as to what constitutes
direct evidence for salmon intensification and storage. Some researchers have
concluded on good evidence that heavy reliance on salmon coupled with
storage began along the coast ca 3500-3000 ~3.P. These data are suuunarized in
a series of recent papers (40, 87, 99a).

A few sites on or near the coast show evidence of local heavy use of salmon
much earlier than 3500 ~3.p. Two of these are Namu on the central Northwest

Coast and Five Mile Rapids on the Columbia River in Oregon. Salmon domi-
nate archaeofannas from Namu dating 4000-5000 ~.p., leading Carlson (29)
and Cannon (26) to argue that coast-wide reliance on salmon dates from that
time, if not earlier. Deposits at Five Mile Rapids at the upstream end of the
Columbia River Gorge dating ca 7600-9800 B.P., produced 150,000-200,000
salmon vertebrae (42), convincing Cressman that the ethnographic salmon
focus existed by that early date. Recent work (23, 24) tested the possibility that
the presence of these bones was the result of natural formation processes but
showed that the fish were deposited through human agency. Other sites predat-
ing 3500 ~.~. contain salmon bones and, occasionally, fishing gear. These and
other data (52) do not seem to indicate a coast-wide intensification of salmon
before 3500 ~.p. They do show that subsistence intensification proceeded at
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THE NORTHWEST COAST 217

different tempos in different places and that the resources intensified were
determined by local ecology rather than by regional levels of productivity.

Whenever it began, salmon intensification did not end at 3500 B.P. Several
subsequent technological changes (55, 72, 91) and innovations (51) indicate
continuing efforts to raise productivity. A significant aspect of intensification
was probably expansion of the number of habitats from which fish could be
taken (72). There is also evidence of resource depletion (45).

Storage

Although it is widely accepted that storage played an important role in the
evolution of complexity, the nature of that role is controversial. The relative
shelf life of stores (105) is as important in these dynamics as is the simple act
of putting up stores. Several lines of evidence suggest the appearance of a
storage-based economy by ca 3500-3000 B.P. (much of this evidence also
suggests salmon intensification): 1. Rectangular surface dwellings and villages
appeared by 3000 B.P. These dwellings were the major food processing and
storage facilities during the last millennium (9, 10, 12, 67, 69, 114, 118), and
their presence suggests the potential for that role at 3000 B.P. The houses and
villages indicate some degree of sedentism, which is quite implausible without
storage on the coast (38, 111). 2. The use of wooden boxes as coffins indicates
that the technology and skill needed to make storage boxes was present by
3500 n.~’. (46). 3. Evidence for expanded use of mass-harvesting techniques,
including nets and weirs, points to larger harvests and, indirectly, to increased
demand for and capacity to process more fish for storage (100). 4. Large
numbers of smelt and salmon remains have been recovered as far away as 100
km from where they were caught. Transportation of such large volumes of fish
and the likely presence of freight canoes both imply processing and storage
(8). 5. Tools have been found that may have been part of gear for processing
fish for storage (91). 6. Head element/vertebrae ratios are currently viewed 
the definitive indicator of salmon storage on the coast. It is reasoned, based on
ethnographic data (25), that where salmon are stored, cranial skeletal elements
will be rare or absent relative to post-cranial elements. However, this ratio has
taphonomic problems, because salmon head bones have lower structural densi-
ties than do vertebrae. If both cranial and vertebral elements undergo similar
destructive processes, cranial elements will be rarer than would be predicted
based only on their relative frequency in the fish’ s skeleton (24).

The development of a storage-based economy may have required innova-
tions in technology or technique (87, 11 l), but the basic simplicity of the key
storage techniques (air drying [via sun and wind], smoking, and freezing)
impose no special technological barriers to storage having great antiquity (15).
The Northwest Coast’ s recent climate, which has persisted perhaps 500(~6000
years, makes sun and air drying chancy. The major technological innovation
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required for large-scale and long-term food storage would have been large
smoke houses. Arguments for storage before 4000 B.P. rest ultimately on the
presence of large numbers of salmon remains in a few particular sites (29), 
evidence for the capacity to harvest large numbers of fish (52).

Secondary Resources

Some workers feel that the anthropological focus on salmon obscures the
importance of other resources. This issue results in part from increasingly
sophisticated analyses of vertebrate and invertebrate archaeofaunas with re-
suits that do not fit expectations based on salmon as the single most important
resource on the coast (e.g. 57, 59, 60, 97, 105,107). In some cases, salmon are
rather minor members of the assemblages (e.g. 60). These studies also show
considerable inter-locality variation in subsistence. Ethnographically a variety
of organisms were exploited, some certainly for purposes other than food, but
the diet was diverse. Secondary resources were necessary for nutritional and
physiological reasons (e.g 105). Dietary sources of oil, fats, and carbohydrates
were particularly prized. In an ingenious argument, Monks (96) attempts 
show that some Northwest Coast hunting/fishing practices were designed to
exploit as wide an array of resources as possible from a single, well-placed
facility. Establishment of the relative dietary roles for these resources and the
techniques used for getting them raises some important methodological issues
that have yet to be resolved, including recovery techniques and quantification
methods (e.g. 64, 75, 76, 119).

The most obvious evidence for subsistence intensification anywhere along
the coast is the widespread appearance of large numbers of shell middens at ca
5500-4500 B.P. Much earlier shell deposits exist (2) but are thin and discon-
tinuous, in marked contrast to the sometimes massive later middens. Croes &
Hackenberger’s simulation suggests that shellfish along with elk and deer,
rather than salmon, limited human populations on the Straits of Juan de Fuca
(45).

Sedentism and Mobility Patterns

Sedentism is widely seen as a significant factor in the development of social
complexity among hunter-gatherers; however, alone it cannot explain that
development. In fact, sedentism, as well as mobility and settlement patterns,
have received little separate attention on the coast. The appearance of large
shell middens is usually thought to signal the beginnings of semi- to full
sedentism on the coast. Although seasonality studies have also been used (e.g.
107), direct or indirect evidence of substantial houses (similar to the nineteenth
century houses [115] on the coast) and villages is the best primary evidence for
some degree of sedentism. Substantial rectangular surface houses appear
around 3000 B.P., although these are not the earliest structures on or near the
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coast. There is at least one pit-dwelling above the mouth of the Fraser River
that dates to ca 4000 B.P. (73). It has long been supposed that pit houses
preceded plank houses on the coast. Pit houses appear east of the Cascades by
5500-5000 B.P., becoming common after 3500 B.P. (7). In the absence 
contrary evidence, it is reasonable to conclude that shell middens on the coast
were associated with residence in pit houses. The associated (and preceding)
mobility patterns are unknown. Pit houses by themselves are poor predictors
of mobility patterns (7).

The oldest firmly dated village on the coast, the Paul Mason site near the
northern coast, contains depressions of twelve small, rectangular houses, ten of
which are in two rows (37). It dates to ca 3200-2800 B.P. (37). The Boardwalk
site, on the northern British Columbia coast, is a two-row village that may be
contemporary with Paul Mason (8). The Palmrose site in Seaside, Oregon, has
a large rectangular house as old as 2600 B.P. (36). Given the presence of these
dwellings at both ends of the coast, they probably were also present along the
intervening coast. The apparent absence of such dwellings in between prob-
ably reflects methodological problems. Dwellings are hard to recognize in
shell middens (e.g. 16); most of those excavated are either on shell midden
surfaces, or are not associated with middens at all. Historic Northwest Coast
houses were large, and excavations were not always of sufficient scope to find
or identify them (76). Many excavations have not been designed to find
houses. The appearance of rectangular structures may indicate the formation of
closed corporate groups (62), but it may also point to the evolution of 
economy heavily reliant on extensive food processing and storage. By all
evidence, houses were the primary food processing and storage facilities in
Northwest Coast material culture (9, 12, 32, 69, 109, 114, 118).

The appearance of villages is accompanied by evidence for logistical mo-
bility patterns, at least in the Gulf of Georgia and Prince Rupert Harbor on the
northern coast. Gulf of Georgia settlement patterns grew increasingly complex
through time, particularly after 1500 B.P. (117). In Prince Rupert Harbor there
is evidence for increased use of inshore and offshore islands near rich, shallow
saltwater habitats and for long-distance bulk transport of resources, suggesting
movements requiring large canoes (8). There also appear to have been major
shifts in regional settlement patterns, including episodes when some regions
were abandoned or the residents displaced by others (93,122).

SOCIAL, ECONOMIC, AND POLITICAL ORGANIZATION

HousehoM Archaeology

The study of households provides perhaps the best entry point into questions
about power (80), specialization (32), control of production (10), gender 
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and trade (68) on the coast. A growing sample of excavated plank houses
spanning the last 3000 years on the southern coast (e.g. 12, 32, 37, 53)
includes the famous Ozette houses, which date to the early eighteenth century
(see 110). Despite the methodological difficulties sketched above, these exca-
vations show that it is possible to archaeologically investigate aspects of
Northwest Coast households, including their modes of production and how
those modes evolved.

Production

Matson argues that ownership of scattered resource patches by households was
the crucial socioeconomic development in the evolution of stratification (84,
85). Work at Ozette and other excavated houses (32) shows that such owner-
ship patterns can be demonstrated empirically for the period inm~ediately
before contact. Different Ozette households exploited different resource
patches and the higher status house had access to more culturally preferred
foods (69, 118). Matson argues that the practice of resource ownership was 
result of exploiting predictable, clustered resources. Research elsewhere on
peasant agriculturalists suggests (a) that owning several, scattered patches is 
predictable outcome of strategies to minimize the risk of crop failure in a
variable environment (121) and (b) that ownership of such plots does 
inevitably lead to elite formation (102). The latter work also shows that 
complex division of labor does not necessarily require leadership for coordina-
tion, undermining Ames’ and Schalks’ arguments that elitcs devcloped from
the need to manage the Northwest Coast’s complex subsistence economy.
Indeed, Ames’ own recent work suggests that management may have been
more apparent then real (10).

There is evidence for elite control of some elements of production on the
southern coast immediately before European contact (12, 69, 109). Dwellings
were the objects of considerable labor and resources (89) and control of the
house as an instrument of production may have been a crucial base for the
authority of the coast’s elite (9, 10, 114). There is also evidence for complex
production patterns before ca 1000 ~.P., including the existence of intrahouse
specialists in food procurement by ca 1600 ~3.P. (32). The presence of well-
made copper artifacts in burials along the coast (9, 22) indicates that special-
ized production of copper prestige goods occurred by ca 2500 B.p. Some
specialization in carving and woodworking could be considerably earlier (31).
There may have been village-level specialization in the production of prestige
and wealth goods (2a), and regional specialization in the production of red
cedar and whale bone products (68). Interestingly, although North America’s
major dentalium sources lie off Vancouver Island’s west coast, there is no
evidence for its production.
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Gender (98) and the division of labor have played little role in discussions
of the evolution of production on the coast. Recent work, including Norton’s
(103) and Moss’ (98, 99) studies, clearly show that such inquiry is necessary.
Their research demonstrates the significant roles played by women in eco-
nomic production both at the household and regional level. In addition, as the
archaeological evidence summarized below indicates, gender was one of the
major dimensions structuring the evolution of Northwest Coast systems of
status, including both elite status and slavery.

Rank, Stratification, and Social Organization

Our kaaowledge of the development of stratification comes from analyses of
burials, including burial patterns, grave goods, labrets (lip plugs), and patterns
of cranial deformation. People were buried in shell midden sites between ca
5000 and 1500 ~3.P., after which inhumations virtually ceased. Only a minority
of all deceased individuals were buried in these places; mortuary treatment for
the majority of the population during that lengthy period is unknown (47).
Stone labrets leave facets on the wearer’s teeth (46), which indicate a labret-
wearer even in the absence of the labret, although postmortem tooth loss can
obscure these patterns (46). In the nineteenth century, free women on the
northern coast wore labrets (70). Labret wear occurs on the teeth of very few
individuals dating between ca 5000 and 3500 ~3.P. It is more common between
3500 and 2500 B.P. On the south coast, cranial defomaation appears to have
replaced labrets as a visual, permanent status marker (5) after 2500
although the practice persisted on the northern coast until the nineteenth cen-
tury. The reasons tbr that change are unknown. The social significance of
labrets in early periods is an important problem. Matson speculates that the
presence of both labret wear and a labret in a burial indicates achieved high
status, and the presence of labret wear without a labret indicates ascribed status
(in this case, the labret is an heirloom) (86). Moss critiques the idea that labret
wear alone equals high status, showing that all free north coast women wore
labrets (99). High status women wore large labrets.

Mortuary patterns of at least two of the earliest burial populations on the
coast (Pender Island in the south and Blue Jackets Creek in the north) were
complex, including both prone and seated individuals, red ochre and grave
goods. The grave goods at Blue Jackets Creek appear to be utilitarian items
(113), but those at Pender Island include ten antler spoons with zoomorphic
effigy handles (31). Richly furnished graves (with costly or exotic grave goods
other than labrets) occurred before 2500 t3.p., but they became common along
the entire coast after that date (22). To some (22), including me, the coast-wide
advent of elaborate burials at 2500 B.C. signals the appearance of an elite.
Others place that development at ca 3500 or earlier, based on the presence of
labrets or labret wear (see 99) and complex burial rituals (31).

www.annualreviews.org/aronline
Annual Reviews

A
nn

u.
 R

ev
. A

nt
hr

op
ol

. 1
99

4.
23

:2
09

-2
29

. D
ow

nl
oa

de
d 

fr
om

 a
rj

ou
rn

al
s.

an
nu

al
re

vi
ew

s.
or

g
by

 P
O

R
T

L
A

N
D

 S
T

A
T

E
 U

N
IV

E
R

SI
T

Y
 o

n 
09

/1
5/

05
. F

or
 p

er
so

na
l u

se
 o

nl
y.

http://www.annualreviews.org/aronline


222 AMES

Gender and region-of-origin play crucial roles in structuring these patterns.
On the northern coast between 3500 and 1500 B.P., labret wear is restricted
primarily to males, but in contemporary samples in the Gulf of Georgia both
labret wear and cranial dcformation are more evenly distributed among males
and females. After 1500 in the north, labret wear occurs only on females.
Gender also plays subtle roles in the distribution of grave goods in the northern
burials between 3500 and 1500 B.r’. (8). Contrasting regional patterns of cra-
nial deformation and labret wear would clearly mark the region-of-origin of
high status individuals after 2500 B.P. (5). Cybulksi speculates that the bal-
anced sex ratios in the south for both labret wear and cranial deformation
reflect bilateral kinship organization, while the shifting sex ratios in the north
point to a change from a patrilineal to a matrilineal system (47).

The distinctive status of labret-wearer predates both the subsistence and
settlement changes at 3500-3000 B.P. and the widespread appearance of rich
burials. This suggests a complex and theoretically important interplay among a
preexisting special status, household and cooperate group formation, intensifi-
cation, storage and sedentism--more complex, I believe, than current models
accommodate. There is tantalizing evidence for that interplay. Acheson (1),
Coupland (41), and Maschner (81, 82) independently conclude from limited
evidence that large high status households and large multi-kin group villages
only formed on the northern coast after 1500 13.P., at the same time as the shift
in labret wear patterns in the north.

Establishing the development of slavery on the coast is exceedingly diffi-
cult. Buried remains show that individuals (usually female) were sometimes
bound and decapitated in the north (see 8, 46) and scalped in the south (13),
perhaps indicating slave raiding between ca 3500 and 2200 B.P. (46). Cybulski
(46) suggests that the biased sex ratio among the Prince Rupert Harbor burial
population (1.89 males:/ female)indicates slavery. Historically, slaves were
seldom buried, and hence would rarely be recovered. If a significant portion of
a population were female slaves, then such a biased ratio would result. How-
ever, any relationship between biased sex ratios and slavery n~ds further
exploration. Similarly biased sex ratios occur in such diverse burial samples as
Yangshao China (58) and the Natufian (14). Sex ratios in burial populations 
the south Northwest coast approach l:1, which would mean, in Cybulski’s
logic, that slavery did not exist there prehistorically. The Tsawwassen data
cited above (13) suggests otherwise.

Some researchers have uncovered evidence of potlatching and associated
feasting. Huelsbeck (69) infers feasting by high status individuals from the
spatial distribution of food remains in the late prehistoric Ozette houses.
Carlson (31) speculates that the funerary ritual at Pender Island before 3500
B~C. included feasting and potlatching. Cybulski (46) wonders whether plant
and animal remains associated with later burials (ca 1600-1000 B.P,) at Green-
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ville may also be the results of funerary feasting, and by implication, potlatch-
ing. Generally, however, workers on the coast are reluctant to speculate on the
history of the potlatch.

REGIONAL DYNAMICS: INTERACTION, TRADE, AND
WARFARE

Although there is little doubt of strong regional interaction through time (5,
115), available archaeological evidence is limited. The spatial patterning of 
number of traits (labret wear, cranial deformation, art styles) indicates that the
Northwest Coast had one or more large overlapping interaction spheres (5,
115) during the last several millennia (5, 77). Obsidian sourcing indicates
relatively far flung trade networks extending well back into prehistory (28a).
The copper present in graves by 2500 ~.p. suggests long-distance movement of
the metal by that time (8, 22). The distributions of particular art motifs also
suggests long-distance contact along the coast between 4000 and 3300 ~3.p. (5,
66). Some researchers are beginning to investigate the history of ethnicity on
the coast using material culture (43, 94).

There is evidence for continual warfare on the coast during the past 5000
years. Evidence of violence-cansed trauma is found on adult skeletons from
the period between 5000 B.P. and contact, peaking in frequency after 1500 B.P.

(47). Such trauma is more common in the north, at least for the period between
3500 and 1500 13.p. In Prince Rupert Harbor these skeletons were buried with
trophy skulls and weapons. Other evidence for increased levels of warfare
after 1500 B.P. includes the construction of fortifications throughout southeast
Alaska (100) and perhaps in the Gulf of Georgia as well (55). This trend 
contemporary with possible evidence for peak population densities and
changes in organization. Maschner (82) suggests that the post-1500 B.P. in-
crease in warfare resulted at least partially from the diffusion of the bow and
arrow into the region. Given the wealth of warfare accounts in the north
coast’s oral traditions, this period of warfare probably extended into the nine-
teenth century (8, 122).

ART AND RITUAL

Archaeological studies of Northwest Coast art have focused on dating the
emergence and evolution of the nineteenth century style (e.g. 30). Ironically,
given the modem emphasis on the style’s northern variant (e.g. 65), the richest
and longest archaeological record is from southern British Columbia (18, 30,
66). Basic motifs of the nineteenth century style are at least 4000 years old
(66). The style (in a comprehensive sense) existed by 2500--2000 13.~’. 
some of its most subtle compositional rules in play by then (56, 90). Some
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aspects of the northern style may not have been fully established until after ca
1000 ~3.P. (78). Theories on the origins of the art style seek its roots in shaman-
ism (28, 29, 52) and diffusion from Northeast Asia (see 52a). The history 
regional and temporal variation of motifs is little known. Archaeological arti-
facts displaying zoomorphic or anthropomorphic motifs are rare (66). Motifs
and their execution are quite variablc. Holm suggests this variability reflects
the social functions of particular carving techniques and the visibility of the
motifs (66).

Studies of context and disposal patterns may give insights into the style’s
evolution. For example, in the Gulf of Georgia, zoomorphic effigies are com-
monly recovered either as grave goods or in association with graves. In Prince
Rupert Harbor, zoomorphic effigies are rarely grave goods (only one has been
found) and are seldom recovered in cemetery areas. The condition of these
objects when discarded may also be important. Labrets were frequently broken
before they were discarded.

Burials are the only obvious archaeological record for ritual on the coast.
When that record began, the dead were already being handled in complex and
varying ways (31,113). Carlson argues there is evidence at Pender Island for
mortuary feasts, and therefore, funerary potlatches, before 3000 J3.e. (31).
There is no similar evidence in Prince Rupert Harbor (8), The coast-wide shift
away from inhumation began before 1000 B.P. and indicates a significant
change in ritual. Although this change probably marks the development of
ethnographically documented funerary practices, its causes and ramifications
are little understood and are a major research problem. Interestingly, this shift
appears to have occurred all along the coast at about the same time. Finally,
recent excavations (G Coupland, personal communication) in southern British
Columbia suggest that we do not have a representative sample of the range of
funerary practices prior to the shift away from inhumations.

CONCLUSIONS

Cultural evolution on the Northwest Coast was a mosaic of local and regional
events and dynamics at differing temporal and spatial scales (6). The theories
and models reviewed here, including my own, do not yet adequately address
that fundamental fact, but after many years of work, Northwest Coast archae-
ologists have begun to achieve a critical mass of evidence with which to
address these and other issues.

ACKNOWLEDGMENTS

Many people assisted in the preparation of this paper by providing access to
unpublished data, by clarifying their own ideas or some of the basic issues for
me, and by being sounding boards for some of my thoughts. I thaJ~k Virginia

www.annualreviews.org/aronline
Annual Reviews

A
nn

u.
 R

ev
. A

nt
hr

op
ol

. 1
99

4.
23

:2
09

-2
29

. D
ow

nl
oa

de
d 

fr
om

 a
rj

ou
rn

al
s.

an
nu

al
re

vi
ew

s.
or

g
by

 P
O

R
T

L
A

N
D

 S
T

A
T

E
 U

N
IV

E
R

SI
T

Y
 o

n 
09

/1
5/

05
. F

or
 p

er
so

na
l u

se
 o

nl
y.

http://www.annualreviews.org/aronline


THE NORTHWEST COAST 225

Butler, Roy Carlson, Gary Coupland, Jerome Cybulski, David Huelsbeck, R.
Lee Lyman, R.G. Matson, Herb Maschner, A1 McMillan, Madonna Moss, and
Bruce Winterhalter. R. Lee Lyman spent part of a sabbatical leave at Portland
State University in the fall of 1993, and many of my notions for this paper
were thrashed out over coffee and a table of faunal remains. I thank George
MacDonald for continued access to the Prince Rupert Harbor materials. My
research on the Prince Rupert artifacts was supported by the National Muse-
ums of Canada and by the National Science Foundation (grants BNS 8311299
and 8406343). On a personal note, I thank my immediate family, and my
brother-in-law Robert Melville, for helping me achieve a balance between
family and work during the period when this paper was finished.

Any Annual Review chapter, as well as any article cited in an Annual Review chapter,
may be purchased from the Annual Reviews Preprints and Reprints service.

1-800-347-8007; 415-259-5017; email: arpr@class.org

Literature Cited

1. Achcson SR. 1991. In the wake of the
ya’~ats’ xaatgfiay [’Iron People’]: a study
of changing settlement strategies among
the Kunghit Haida. PhD thesis. Oxford
Univ.

2. Ackerman RE, Hamilton DT, Stuckenrath
R. 1985. Archaeology of Hecata Island, a
survey of 16 timber harvest units in the
Tongass National Forest. Ceut. Northwest
Anthropol. Proj. Rep. No. 3. Pullman:
Washington State Univ.

2a.Allaire L. 1984. A native mental map of
Coast Tsimshian villages. In The Tsim-
shian: Images of the Past, Views of the
Present, ed. M Seguin, pp. 82-98. Vancou-
ver: Univ. B.C. Press

3. Ames KM, 1981, The evolution of social
ranking on the Northwest Coast of North
America. Am. Antiq. 46:789 805

4. Ames KM. 1985. Hierarchies, stress and
logistical strategies among hunter-gather-
ers in northwestern North America. In Pre-
historic Hunter-Gatherers: the Emergence
of Cultural Complexit?z, ed. TD Price, JA
Brown, pp. 155-80. Orlando, FL: Aca-
demic

5. Ames KM. 1989. Art and regional interac-
tion among affluent foragers on the North
Pacific Rim. In Reprint Proe. Cireumpaci-
fic Prehist. Conf, Seattle, Vol. III, Part 2

6. Ames KM. 1991. The archaeology of the
longue durde: temporal and spatial scale in
the evolution of social complexity on the
southern Northwest Coast. Antiquity 65:
935-45

7. Ames KM, 1991. Sedentism, a temporal
shift or a transitional change in hunter-gath-

erer mobility strategies. In Between Bands
and States: Sedentism, Subsistence and In-
teraction in Small Scale Societies, ed. S
Gregg, pp. 103-33. Carbondale: S. 111.
Univ. Press

8. Ames KM. 1993. The archaeology of the
northern Northwest Coast: the North Coast
Prehistory Project excavations in Prince
Rupert Harbour, British Columbia. Report
on file with the Archaeological Survey of
Canada, Ottawa

9. Ames KM. 1994. Life in the big house,
household labor and dwelling size on the
Northwest Coast. In People Who Live in
Large Houses, ed. G. Coupland, T Ban-
ning. Tucson: Univ. Ariz. Press. In press

I 0. Ames KM. 1994. Chiefly power and house-
hold production on the Northwest Coast. In
The Origins of Inequality, ed. TD Price,
GM Feinman. New York: Plenum. In press

11. Deleted in proof
12.Ames KM, Raetz DF, Hamilton SH,

McAfee C. 1992. Household archaeology
of a southern Northwest Coast plank house.
J. Field Archaeol. 19:275-90

13.ARCAS (ARCAS Consulting Archaeolo-
gists Ltd). 1991. Archaeologicallnvestiga-
tions at Tsawwassen, B.C. Report on file
B.C. Heritage Branch, Victoria

14.Belfer-Cohen A, Schepartz LA, Arensburg
B. 1991 New biological data for the
Natufian populations in Israel. In The
Natufian Culture in the Levant, ed. O Bar-
Yoscf, FR Valla, pp. 411-24. Int. Monogr.
Prehist., Archaeol. Ser. 1. Ann Arbor: Univ.
Mich. Press

15.Binford LR. 1990. Mobility, housing and

www.annualreviews.org/aronline
Annual Reviews

A
nn

u.
 R

ev
. A

nt
hr

op
ol

. 1
99

4.
23

:2
09

-2
29

. D
ow

nl
oa

de
d 

fr
om

 a
rj

ou
rn

al
s.

an
nu

al
re

vi
ew

s.
or

g
by

 P
O

R
T

L
A

N
D

 S
T

A
T

E
 U

N
IV

E
R

SI
T

Y
 o

n 
09

/1
5/

05
. F

or
 p

er
so

na
l u

se
 o

nl
y.

http://www.annualreviews.org/aronline


226 AMES

environment: a comparative study. J. An-
thropol. Res. 46:119-52

16.BlukisOnatAR. 1985. Themultifanctional
use of shellfish remains: from garbage to
community engineering. Northwest An-
thropol. Res. Notes 19:201-7

17.Borden CC. 1975. Origins and develop-
ment of early Northwest Coast culture to
about 3000 B.C.. Archaeol. Surv. Can. Mer-
cury Ser. 45

18. Borden CC. 1983. Prehistoric art in the
lower Fraser region. See Ref. 27a, pp. 131-
65

19. Boyd RT. 1985. The introduction of infec-
tious diseases among the Indians of the
Pacific Northwest, 1774--1874. Phi3 thesis.
Univ. Wash., Seattle

20. Deleted in proof
21. Burley DV. 1980. Marpole: anthropologi-

cal reconstructions of a prehistoric culture
type. Dept. Archaeol. Publ. No. 8. Burnaby,
BC: Simon Fraser Univ.

22. Burley DV, Knusel C. 1989. Burial patterns
and archaeological interpretation: prob-
lems in the recognition of ranked society in
the Coast Salish region. In Reprint Proc.
CircumpacifTe Prehist. Conf, Seattle, Vol.
III, Part 2

23. Butler VL. 1993. Natural vs. cultural sal-
monid remains: origin of the Dalles Road-
cut bones, Columbia River, Oregon. J. Ar-
chaeol. Sci. 20:1-24

24. Butler VL, Chatters JC. 1994. The role of
bone density in structuring prehistoric
salmon bone assemblages../. ArchaeoL Sci.
In press

25. Calvert SG. 1973. Cultural and non-cul-
tural variation in the artifact and faunal
samples from the St. Mungo Cannery site,
B.C. (DgRr2). MA thesis. Univ. Victoria,
British Columbia

26. Cannon A. 1991. The Economic Prehistory
ofNamu. Burnaby, BC: Archaeology Press,
Simon Fraser Univ.

27. Carlson C. 1979. The early component at
Bear Cove. Can. J. ArchaeoL 3:177-94

27a.Carlson RL, ed. 1983. Indian Art Tradi-
tions of the Northwest Coast. Burnaby, BC:
Siinon Fraser Univ. Press

28. Carlson RL. 1983. Change and continuity
in Northwest Coast art. See Ref. 27a, pp.
197-205

28a.Carlson RL. 1983. Prehistory of the North-
west Coast. See Ref. 27a, pp. 13-32

29. Carlson RL. 1990. Cultural and ethnic con-
tinuity on the Pacific Coast of British Co-
lumbia. In Traditional Cultures of the Pa
cific Societies, ed. S-B Han, K-O Kim, pp.
79-88. Seoul: Seoul Univ. Press

30. Carlson RL. 1993. Content and chronology
of Northwest coast (North America) rock
~rt. In Time and Space, Dating and Spatial
Considerations in RockArt Research, ed, J
Steinbring, A Watchman, pp. 7-12. Occas.

AURAPubl. No. 8. Melbourne: Aust. Rock
Art Res. Assoc.

31. Carlson RL, Hobler PM. 1993. The Pender
Island excavations and the development of
Coast Salish culture. B. C. Stud. 99
(Autumn):25-50

32. Chatters JC. 1989. The antiquity of eco-
nomic differentiation within households in
the Puget Sound region, Northwest Coast.
See Ref. 79a, pp. 168-78

33. Chisholm BS, Nelson DE. 1983. An early
human skeleton from south central British
Columbia: dietary inference from carbon
isotope evidence. Can. J. Archaeol. 7:85-
87

34. Chisholm BS, Nelson DE, Scharcz HP.
1982. Stable carbon isotope ratios as a
measure of marine vs. terristrial protein in
ancient diets. Science 216:1131-32

35. Chisholm BS, Nelson DE, Scharcz HE
1983. Marine and terristrial protein in pre-
historic diets on the British Columbia coast.
Curn Anthropol. 24:396-98

36. Connelly TJ. 1992. Human responses to
change in coastal geomorphology and
fauna on the southern Northwest Coast.
Archaeological investigations at Seaside,
Oregon. Univ. Oregon Anthropol. Pap.
No. 45. Eugene: Oregon State Mus. An-
thropol.

37. Coupland G. 1985. Household variability
and status differentiation at Kitselas Can-
yon. Can. J. ArchaeoL 9:39-56

38. Coupland G. 1985. Restricted access, re-
source control and the evolution of status
inequality among hunter-gatherers. In
Status, Structure and Stratification: Cur-
rent Archaeological Reconstructions, ed.
M Thompson, MT Garcia, FJ Kense, pp.
217-26. Calgary, Alberta: Archaeol. As-
soc., Univ. Calgary

39. Coup/and G. 1988. Prehistoric economic
and social change in the Tsimshian area.
Res. Econ. Anthropol. Suppl. 3:211-45

40. Coupland G. 1993, Maritime adaptation
and evolution of the developed Northwest
West Coast pattern on the central North-
west Coast. Presented Int. Sere. Orig., Dev.
Spread Prehist. Pacific-Bering Sea Mari-
time Cult., Honolulu, HI

41. Coupland G. 1994. The evolution of multi-
family households on the Northwest Coast
of North America. In People Who Live in
Large Houses, ed. G. Coupland, T Ban-
ning. Tucson: Univ. Ariz. Press. In press

42. Cressman LS, Cole DL, Davis WA, New-
man TJ, Scheans DJ. 1960. Cultural se-
quences at The Dalles, Oregon: a contribu-
tion to Pacific Northwest prehistory. Trans.
Am. Philos. Soc. New Ser. 50(1.0)

43. Croes D~. 1989. Prehistoric ethnicity on
the Northwest Coast of North America: an
evaluation of style in basketry and lithics.
J. Anthropol. ArchaeoL 8:101--30

www.annualreviews.org/aronline
Annual Reviews

A
nn

u.
 R

ev
. A

nt
hr

op
ol

. 1
99

4.
23

:2
09

-2
29

. D
ow

nl
oa

de
d 

fr
om

 a
rj

ou
rn

al
s.

an
nu

al
re

vi
ew

s.
or

g
by

 P
O

R
T

L
A

N
D

 S
T

A
T

E
 U

N
IV

E
R

SI
T

Y
 o

n 
09

/1
5/

05
. F

or
 p

er
so

na
l u

se
 o

nl
y.

http://www.annualreviews.org/aronline


THE NORTHWEST COAST 227

44. Croes DR. 1991. Exploring prehistoric
subsistence change on the Northwest
Coast. Res. Econ. Anthropol. Suppl. 6:337-
66

45. Croes DR, Hackenberger S. 1988. Hoko
River archaeological complex: modeling
prehistoric Northwest Coast economic evo-
lution. Res, Econ. Anthropol. Suppl. 3:19-
86

46. Cybulski JS. 1993. A Greenville burial
ground: human remains in British Colum-
bia coast prehistory. Ottawa: Archaeol.
Surv. Can., Can. Mus. Civiliz.

47. Cybulski JS. 1994. Culture change, demo-
graphic history, and health and disease on
the Northwest coast. In In the Wake of
Contact, Biological Responses to Con-
quest, ed. CS Larsen, GR Milner, pp. 75-
85. New York: Wiley-Liss

48. Cybulski JS, Howes DE, Haggarty JC,
Eldridge M. 1981. An early human skeleton
from south-central British Columbia: dat-
ing and bioarchaeological inference. Can J.
Archaeol. 5:49~0

49. Donald L. 1983 Was Nuu-chah-nulth-aht
(Nootka) society based on slave labor? 
The Development of Political Organization
in Native North America, ed. E Tooker, pp.
108-19. Washington, DC: Proc. Am. Eth-
nol. Soc,

50. Donald L, Mitchell DH. 1975. Some corre-
lates of local group rank among the South-
ern Kwakiutl. Ethnology 14:325~-6

51. Easton NA. 1985. The underwater archae-
ology of Straits Salish reef-netting. MA the-
sis. Univ. Victoria, B.C.

52. Eldridge M, Acheson S. 1992. The antiq-
uity of fish weirs on the southern Coast: a
response to Moss, Erlandson and Stucken-
rath. Can. J. Archaeol. 16:112-15

52a.Fitzhugh WW’. 1988. Comparative art of
the North Pacific Rim. In Crossroads of
Continents: Cultures of Siberia andAlaska,
ed. WW Fitzhugh, A. Crowell, pp. 294-
313. Washington, DC: Smithsonian Inst.
Press

53. Fladmark KR. 1973. The Richardson
Ranch site: a 19th century Haida house. In
Historical Archaeology in Northwestern
North America, ed. RM Getty, KR Flad-
mark, pp. 53-95. Calgary, Alberta: Ar-
chaeol. Assoc. Univ. Calgary

54. Fladmark KR. 1975. A paleoecological
model for Northwest Coast prehistory. Ar-
chaeol. Surv. Can. Mercury Set. 43

55. Fladmark KR. 1982. An introduction to the
prehistory of British Columbia. Can. J. Ar-
chaeoL 3:131-44

56. Fladmark KR, Nelson DE, Brown TA, Vo-
gel JS, Southen JA. 1987. AMS dating of
two wooden artifacts from the Northwest
Coast. Car~ J. ArchaeoL 11:1-12

57. Ford PJ. 1989. Archaeological and ethno-
graphic correlates of seasonality: problems

and solutions on the Northwest Coast. Can.
J. Archaeol. 13:133-50

58. Gao Q, Lee YK. 1993. A biological per-
spective on Yangshao kinship. J. Anthro-
pol. Archaeol. 13:266-98

59. Ham LC. 1982. Seasonality, shell midden
layers, and Coast Salish subsistence activi-
ties at the Crescent Beach site, DgRr 1.
PhD thesis. Univ. B.C., Vancouver

60. Hanson DK. 1991. Late prehistoric subsis-
tence in the Strait of Georgia region of the
Northwest Coast. PhD thesis. Simon Fraser
Univ., Burnaby, B.C.

61. Hayden B. 1992. Conclusions: ecology and
complex hunter-gatherers. In A Complex
Culture of the British Columbia Plateau:
Traditional Stl’6tl’imx Resource Use, ed. B
Hayden, pp. 525-63. Vancouver: Univ.
B.C. Press

62, Hayden B, Canuon A. 1982. The corporate
group as an archaeological unit. J. Anthro-
pol. Archaeol. 1:132-58

63. Henry DO. 1991. Foraging, sedentism, and
adaptive vigor in the Natufian: rethinking
the linkages. In Perspectives on the Past,
Theoretical Biases in Mediterranean
Hunter-Gatherer Research, ed. GA Clark,
pp. 353-70. Philadelphia: Univ. Penn.
Press

64, Hildebrandt WR, Jones TL. 1992. Evolu-
tion of marine mammal hunting: a view
from the California and Oregon Coasts. J.
Anthropol. Arehaeol. 11:360-401

65. Holm B. 1965. Northwest Coast Indian art."
an analysis of fortn. Thomas Burke Mere.
Mus. Monogr. 1. Seattle: Univ. Wash. Press

66. Holm MA. 1990. Prehistoric Northwest
Coast art: a stylistic analysis of the archae-
ological record. MA thesis. Univ. B.C.,
Vancouver

67. Huelsbeck DR. 1983. Mammals and fish in
the subsistence economy of Ozette. PhD
thesis. Wash. State Univ., Pullman

68. HuelsbeckDR. 1988. The surplus economy
of the Northwest Coast. Res. Econ. Anthro-
pol. Suppl. 3:149-77

69. Huelsbeck DR. 1989. Food consumption,
resource exploitation and relationships
with and between households at Ozette.
See Ref. 79a, pp. 157-66

70. Keddie GR. 1981. The use and distribution
of labrets on the North Pacific Rim. Syesis
14:6040

71. Kelly RL. 1991. Sedentism, sociopolitical
inequality, and resource fluctuations. In Be-
tween Bands and States: Sedentism, Sub-
sistence and Interaction in Small Scale So-
cieties, ed. S Gregg, pp. 135~50. Carbon-
dale: S. Ill. Univ. Press

72. Kew M. 1992. Salmon availability, tech-
nology,, and cultural adaptation in the
Fraser River watershed. In A Complex Cul-
ture of the British Columbia Plateau: Tra-
ditional Stl’rtl’imx Resource Use, ed. B

www.annualreviews.org/aronline
Annual Reviews

A
nn

u.
 R

ev
. A

nt
hr

op
ol

. 1
99

4.
23

:2
09

-2
29

. D
ow

nl
oa

de
d 

fr
om

 a
rj

ou
rn

al
s.

an
nu

al
re

vi
ew

s.
or

g
by

 P
O

R
T

L
A

N
D

 S
T

A
T

E
 U

N
IV

E
R

SI
T

Y
 o

n 
09

/1
5/

05
. F

or
 p

er
so

na
l u

se
 o

nl
y.

http://www.annualreviews.org/aronline


228 AMES

Hayden, pp. 177-221. Vancouver: Univ.
B.C. Press

73. LeClair R. 1976. Investigations at the
Mauer site near Agassiz. In Current Re-
search Reports, ed. RE Carlson, pp. 33-42.
Dept. Archaeol. Publ. No. 3. Burnaby,
B.C.: Simon Fraser Univ.

74. Lightfoot KG. 1993. Long-term develop-
ments in complex hunter-gatherer socie-
ties: recent perspectives from the Pacific
Coast of North America. J. Archaeol. Res.
1:167-200

75. LymanRL. 1989. Seal and sealion hunting:
a zooarchaeological study from the south-
ern Northwest Coast of North America. J.
Anthropol. ArchaeoL 8:68-99

76. Lyman RL. 1991. Prehistory of the Oregon
Coast: the Effects of Excavation Strategies
and Assemblage Size on Archaeological
Inquiry. Orlando, FL: Academic

77. MacDonald GE 1969. Preliminary culture
sequence from the Coast Tsimshian area,
British Columbia. Northwest Anthropol.
Res. Notes 3:240-54

78. MacDonald GF. 1983. Prehistoric art of the
northern Northwest Coast. See Ref. 27a,
pp. 99-120

79. MacDonald GF, lnglis RI. 1981. An over-
view of the North Coast pretfistory project
(1966-1980). B.C. Stud. 48:37~i3

79a.MacEachern S, Archer DJW, Garvin RD,
eds. 1989. Households and Communities.
Calgary, Alberta: Archaeol. Assoc., Univ.
Calgary

80, Marshall Y. 1989. The house in Northwest
Coast, Nuu ChaLNulth, society: the mate-
rial structure of political action. See Ref.
79a, pp. 15-21

81. Maschner HDG. 1991. The emergence of
cultural complexity on the northern North-
west Coast. Antiquity 65:924-34

82. Maschner HDG. 1992. The origins of
hunter-gatherer sedentism and political
complexity: a case stucly from the northern
Northwest Co~z~t. PhD thesis. Univ. Calif.,
Santa Barbara

83. Matson RG. 1976. The Glenrose Can-
nery site. Archaeol. Surv. Can. Mercury
Ser. 52

84. Matson RG. 1983. Intensification and the
development of cultural complexity: the
Northwest versus the Northeast Coast. In
The Evolution of Maritime cultures on the
Northeast and Northwest Coasts of North
America, ed. RJ Nash, pp. 124-48. Dept.
Archaeol. Occas. Pap. No. 11. Burnaby,
BC: Simon Fraser Univ.

85.Matson RG. 1985. The relationship be-
tween sedentism and status inequalities
among hunter-gatherers. In Status, Struc-
ture and Stratification: Current Archae-
ological Reconstructions, ed. M Thomp-
son, MT Garcia, FJ Kense, pp. 245-52.

Calgary, Alberta: Archaeol. Assoc., Univ.
Calgary

86. Matson RG. 1989. The Locarno Beach
Phase and the origins of the Northwest
Coast ethnographic pattern. Reprint Proc.
Cireumpacific Prehist. Conf, Seattle, Vol.
II1, Part 2

87. Matson RG. 1992. The evolution of North-
west Coast subsistence. Res. Econ. Anthro-
pol. Suppl. 6:367-430

88. Deleted in proof
89. Mauger JE. 1978. Shed roof houses at the

Ozette archaeological site: a ptotohistoric
architectural system. Wash. Archaeol. Res.
Cent. Pr@ Rep. No. 73. Pullman: Wash.
State Univ.

90. McMillan AD, Nelson DE. 1989. Visual
punning and the whale’s tall: AMS dating
of a Marpole-age art object. Can. J, Ar-
chaeol. 13:212-18

91. Mitchell D. 1971. Archaeology of the Gulf
of Georgia area, a natural region and its
culture types. Syesis 4(Suppl. 1)

92. Mitchell D. 1984. Predatory warfare, social
status and the North Pacific slave trade.
Ethnology 23:39-48

93. Mitchell D. 1988. Changing patterns of
resource use iu the prehistory of Queen
Charlotte Strait, British Columbia. Res.
Econ. Anthropol. Suppl. 3:245-02

94, Mitchell D, Donald L. 1985. Some eco-
nomic aspects of Tlingit, Haick~ and Tsim-
shian slavery. Res. Econ. Anthropol. 7:19-
35

95, Mitchell D, Donald L. 1988. Archaeology
and the study of Northwest Coast econo-
mies, In Res. Econ. Anthropol. Suppl. 3:
293-351

96. Monks GG. 1987. Prey as bait: the Deep
Bay example. Can. J. Archaeol. 11:119--42

97. Moss ML. 1989. Archaeology and cultural
ecology of the prehistoric Angoon Tlingit.
PhD thesis. Univ. Calif., Santa Barbara

98. Moss ML. 1993. Shellfish, gender and
status on the Northwest Coast: reconciling
archeological, ethnographic, and ethnohis-
toric records of the Tlingit. Am. Anthropol.
95:631-52

99. Moss ML. 1993. Gender, social inequali~.,
and cultural complexity: Northwest Coast
women in prehistory. Presented Chacmool
Conf., 26th, Univ. Calgary, Alberta

99a.Moss ML. 1993. Northern Northwest
Coast regional overview. Presented Int.
Sem, Orig., Dev. Spread Prehist. Pacific-
Bering Sea Maritime Cult., Honolulu, HI

1130.Moss ML, Erlandson JM. 1992. Forts, reIz
uge rocks, and defensive sites: the antiquity
of warfare along the North Pacific Coast of
North America. Arctic Anthropol. 29:73-
90

101.Moss ML, Erlandson JM, Stuckenrath R.
1990. Wood stake fish weirs and salmon
fishing on the Northwest Coast: evidence

www.annualreviews.org/aronline
Annual Reviews

A
nn

u.
 R

ev
. A

nt
hr

op
ol

. 1
99

4.
23

:2
09

-2
29

. D
ow

nl
oa

de
d 

fr
om

 a
rj

ou
rn

al
s.

an
nu

al
re

vi
ew

s.
or

g
by

 P
O

R
T

L
A

N
D

 S
T

A
T

E
 U

N
IV

E
R

SI
T

Y
 o

n 
09

/1
5/

05
. F

or
 p

er
so

na
l u

se
 o

nl
y.

http://www.annualreviews.org/aronline


THE NORTHWEST COAST 229

from Southeast Alaska. Can. J. Archaeol.
14:143-58

102.Netting RM. 1990. Links and boundaries:
reconsidering the alpine village as ecosys-
tem. In The Ecosystem Approach in Anthro-
pology, ed. EF Moran, pp. 229-46. Ann
Arbor: Univ. Mich. Press

103.NortonHH. 1985. Women and resources on
the Northwest Coast: documentation from
the eighteenth and nineteenth centuries.
PhD thesis. Univ. Wash., Seattle

llM. O’Leary BL. 1985. Salmon and storage:
Southern Tutchone use of an "abundant"
resource. PhD thesis. Univ. N. Mex.

105.Panowski EJT. 1985. Analyzing hunter-
gatherers: population pressure, subsis-
tence, social organization, Northwest
Coast societies, and slavery. PhD thesis.
Univ. N. Mex.

106.Richardson A. 1981. The control of produc-
tive resources on the Northwest Coast of
North America. In Resource Managers:
North American and Australian Hunter-
Gatherers, AAAS Selected Symp. No. 67,
ed. NN Williams, ES Hunn, pp. 93-112

107.Saleeby B. 1983. Prehistoric settlement
patterns in the Portland Basin on the Lower
Columbia River: ethnohistoric, archae-
ological and biogeographic perspectives.
PhD thesis. Univ. Oregon, Eugene

108.Deleted in proof
109.Samuels SR. 1989. Spatial patterns in

Ozette Ionghouse middens. See Ref. 79a,
pp. 143-56

110.Samuels SR, ed. 1991. House Structure and
Floor Midden. Ozette Archaeological Pro
ject Research Reports, Vol. I. Pullman:
Wash. State Univ.

111.Schalk RF. 1977. The structure of an ana-
dromous fish resource. In For Theory
Building in Archaeology, ed. LR Binford,
pp. 207-49. Orlando, FL: Academic

112.Schalk RE 1981. Land use and organiza-
tional complexity among foragers of north-
western North America. In Affluent Fora-
gers, Pacific Coasts East and West, ed. S
Koyama, DH Thomas, pp. 53-76. Senti
Ethnol. Ser. 9. Osaka, Jpn: Natl. Mus. Eth-
nol.

113.Severs P. 1973. Aview of island prehistory:
archaeological investigations at Blue Jack-
ets Creek 1972-73. The Charlottes, J.
Queen Charlotte Islands 3:2-12

l l4. Suttles W. 1968. Coping with abundance:
subsistence on the Northwest Coast. In
Man the Hunter, ed. RB Lee, I DeVore, pp.
56-68. Chicago: Aldine

115.Suttles W. 1990. Introduction. See Ref. 116,
pp. 1-15

116.Suttles W, ed. 1990. Handbook of North
American Indians. Vol. 7: Northwest Coast.
Washington, DC: Smithsonian Inst. Press

117.Thompson G. 1978. Prehistoric settlement
changes in the southern Northwest Coast.
A func~tional approach. Rep. Archaeol. 5.
Seattle: Univ. Wash., Dept. Anthropol.

118.Wessen G. 1982. Shell middens as cultural
deposits: a case study from Ozette. PhD
thesis. Wash. State Univ., Pullman

119.Wessen G. 1988. The use of shellfish re-
sources on the Northwest Coast: the view
from Ozette. Res. Econ. Anthropol. Suppl.
3:179-210

120.Wilk RR, Rathje WL. 1982. Household
archaeology. Am. Behav. Sci. 25:631-40

121.Winterhalter B, Goland C. 1992. Food
sharing to field scattering: risk and the
origins of agriculture. Presented Annu.
Meet. Soc. Am. Archaeol., 57th, Pittsburgh

122.Wooley CB, Hagg~’ty JC. 1989. Tlingit-
Tsimshian interaction in the southern Alex-
anderArchipelago. Presented Annu. Meet.
Alaska Anthropol. Assoc., 17th, Anchorage

www.annualreviews.org/aronline
Annual Reviews

A
nn

u.
 R

ev
. A

nt
hr

op
ol

. 1
99

4.
23

:2
09

-2
29

. D
ow

nl
oa

de
d 

fr
om

 a
rj

ou
rn

al
s.

an
nu

al
re

vi
ew

s.
or

g
by

 P
O

R
T

L
A

N
D

 S
T

A
T

E
 U

N
IV

E
R

SI
T

Y
 o

n 
09

/1
5/

05
. F

or
 p

er
so

na
l u

se
 o

nl
y.

http://www.annualreviews.org/aronline


A
nn

u.
 R

ev
. A

nt
hr

op
ol

. 1
99

4.
23

:2
09

-2
29

. D
ow

nl
oa

de
d 

fr
om

 a
rj

ou
rn

al
s.

an
nu

al
re

vi
ew

s.
or

g
by

 P
O

R
T

L
A

N
D

 S
T

A
T

E
 U

N
IV

E
R

SI
T

Y
 o

n 
09

/1
5/

05
. F

or
 p

er
so

na
l u

se
 o

nl
y.



A
nn

u.
 R

ev
. A

nt
hr

op
ol

. 1
99

4.
23

:2
09

-2
29

. D
ow

nl
oa

de
d 

fr
om

 a
rj

ou
rn

al
s.

an
nu

al
re

vi
ew

s.
or

g
by

 P
O

R
T

L
A

N
D

 S
T

A
T

E
 U

N
IV

E
R

SI
T

Y
 o

n 
09

/1
5/

05
. F

or
 p

er
so

na
l u

se
 o

nl
y.




