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ABSTRACT 

Recent research at the Puget Sound site of Qwu?gwes indicates that it contains a Late 
Period component of stone, bone-antler and shell artifacts, as well as a waterlogged 
section containing basketry, cordage and wooden artifacts and associated manufacturing 
debris. In order to place Qwu?gwes into the culture historical context of the Central 
Northwest Coast, we have applied cladistic tree-building methods to data derived from 
these artifacts and from artifacts commonly found in the northern part of Puget Sound, 
the Gulf of Georgia, the Strait of Juan de Fuca, Washington State, and Vancouver Island. 
The tree derived from the stone, bone-antler and shell data differs from the trees derived 
from the basketry data. This suggests that there was a difference in the transmission of 
information regarding the manufacture and use of the two groups of artifacts. Ideas 
pertaining to the artifacts made of stone, bone-antler and shell seem to have been shared 
widely, whereas ideas associated with the artifacts made of basketry were not. There are 
several possible explanations for this difference, but ethnographic evidence suggests 
that it is probably primarily a result of the basketry artifacts playing a role in ethnic 
identity signaling in a way that the stone, bone-antler and shell artifacts did not. 
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Introduction 
Over the past six summer seasons a team of college students and tribal members have 
explored the partially waterlogged site of Qwu?gwes or 45TN240 in Washington State, 
USA. In this paper, we report preliminary analyses in which cladistic tree-building 
methods from evolutionary biology were applied to artifact data from Qwu?gwes and a 
range of other central Northwest Coast sites with a view to placing Qwu?gwes in cultural 
historical context. 

The site 
Qwu?gwes is located in Mud Bay, at the southern end of Puget Sound, near the city of 
Olympia, the capital of Washington State, USA. Members of the Squaxin Island Tribe 
traditionally occupied the ancient site area. The tribe is part of the Southern Lushootseed 
language group (Suttles and Lane 1990), and are direct descendants of the maritime clans 
called “The People of the Waters,” who lived and prospered along the shores of the 
southernmost inlets and surrounding watersheds of Puget Sound prior to recent non-
Indian colonization of the Pacific Northwest (Figure 1). 

In the first six summers of archaeological investigation at the site, the team excavated 
approximately 17 m3 of material, which represents about 1% of the overall site. The volume 
of material excavated might seem out of proportion to the numbers of years the site has been 
open. However, the intent of the dig, which is operated cooperatively by the South Puget 
Sound Community College and the Squaxin Island Tribe, is not strictly to excavate. Rather, 
the goal is to teach archaeological techniques to tribal members and college students while 
leaving as much of the site undisturbed as possible (Foster and Croes, 2004). Despite this 
conservative cultural resource management practice, the excavation at Qwu?gwes has 
yielded plenty of interesting material to study. 

Qwu?gwes is relatively young. The non-perishable artifacts of stone, bone-antler, and 
shell that have been found throughout the site present the characteristics of the Gulf of 
Georgia/Late Pacific Period Phase, which is considered to have begun around AD 200/ 
500 and to have ended at the time of the Coast’s first smallpox epidemic in AD 1775 
(Ames and Maschner 1999). A Gulf of Georgia/Late Pacific Period date is further 
supported by two ~700 year old C14 dates that have been obtained from material found 
in the waterlogged section of the site, and by the results of a geological survey. The latter 
suggests that the portion of the site that is currently being excavated was first occupied 
following an earthquake that took place around AD 1000 (Sherrod 1998). The earthquake 
appears to have dropped land in Mud Bay by as much as three meters and forced people 
to move to higher ground to the current site location. The geological survey also indicates 
that a second earthquake struck Qwu?gwes about AD 1700 (Sherrod, 1998; Erickson, 
2001). Thus, the available evidence suggests that the excavated part of Qwu?gwes was 
first occupied around 1,000 years ago and that occupation continued at the site until at 
least the second half of the eighteenth century. 

Qwu?gwes has been divided into three areas based on presumed ancient use. The Wet 
Site/Shell Midden makes up the largest excavated portion of the site. It lies along the 
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Fig. 1. Central Northwest Coast Culture Area with Qwu?gwes shown in south Puget Sound region 
(Base map adapted from Suttles, W. (ed.) 1990 Handbook of the North American Indians. 

Volume 7: The Northwest Coast. Smithsonian Institution, Washington, DC) 

artificially (and deliberately) constructed levee of shell midden along the beachfront (to 
protect the food processing area that is discussed below), and is subject to year-round 
tidal action. The matrix in these units is composed of sands and silts mixed with very 
densely packed shells. A fresh water aquifer flows through the shell midden at about 50 
cm below the surface, creating a wet or waterlogged portion of the site. This section of the 
site has yielded numerous plant food remains and ample evidence of a flourishing wood 
and fiber industry. The Living Area lies on a small headland, at the northernmost part of 
the site. The matrix in these units is predominantly loose, dark soil with charcoal and 
ash, within a shell midden. The matrix in the living area contains house post molds, 
family-size hearth areas and house floors. The third area appears to have been used as a 
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community food processing area based on the presence of stone paved steaming ovens 
that have been found. This area, though technically a “dry site”, is frequently inundated 
by the tides, especially in the winter. 

Region-wide comparison 
The purpose of the study described here was to compare the assemblage of artifacts 
recovered at Qwu?gwes with the assemblages unearthed at better known sites in Puget 
Sound, the Gulf of Georgia, the Strait of Juan de Fuca, the northwest coast of Washington 
State, and British Columbia. We were particularly interested in whether or not the 
distribution of artifacts made of wood and fiber matched the distribution of artifacts 
made of stone, bone-antler and shell (hereafter abbreviated SB-AS). It is clear from wet 
site archaeological research and from ethnographic collections that artifacts made of 
wood and fiber regularly comprised over 90% of the material culture of the populations 
in the Pacific Northwest prior to contact (Croes 1976, 1989, 1992, 1995). Yet, because 
wood and fiber artifacts do not usually preserve well, they have not featured prominently 
in the efforts of archaeologists to shed light on the ancient history of human settlement in 
the Pacific Northwest. Rather, archaeologists working in the region have relied heavily 
on the SB-AS artifacts to generate their cultural historical hypotheses (Matson and 
Coupland 1995). Given this state of affairs, it seemed crucial to compare the distribution 
of the perishable artifacts with the distribution of the SB-AS artifacts. 

We began by compiling a dataset that records the presence/absence of SB-AS artifacts 
in 48 Pacific Northwest archaeological assemblages. A few of the assemblages are in 
excess of 4,000 years old, but most of them date within the last 3,000 years. We obtained 
the majority of the SB-AS data from Matson (1974), Matson and Coupland (1995), Monks 
(1982) and Morgan (1999). Additional data were added from the Hoko River Wet site 
(45CA213), the Hoko Rockshelter (45CA21), Ozette Village wet site (45CA24) (Croes 
1995) and a number of assemblages located on western Vancouver Island, British 
Columbia, Canada (McMillan 1999). 

Subsequently, we constructed two perishable artifact-related datasets. One records 
the presence/absence of 93 basketry attributes (modes) recorded at Qwu?gwes and the 10 
other Pacific Northwest wet sites, including Axeti (FaSu-1), Biederbost (45SN100), 
Conway (45SK59b), Fishtown (45SK99), Hoko River Wet/Dry Site (45CA213), Lachane 
(GbTo-33), Little Qualicum River (DiSc-1), Musqueam NE (DhRt-4), Ozette Wet Site 
(45CA24), and Water Hazard (DgRs-30). The other records the presence/absence of 96 
basketry types at the same 11 sites. The majority of the basketry data were taken from 
Croes (1977, 1995). 

In line with recent work by Collard and Shennan (2000), O’Brien et al. (2001, 2002), 
Tehrani and Collard (2002), Jordan and Shennan (2003), and O’Brien and Lyman (2003), 
we used cladistics to investigate the relationships among the assemblages. First outlined 
in the 1950s (Hennig 1950), cladistics is currently the dominant method of phylogenetic 
reconstruction used in biology (Wiley et al. 1991; Quicke 1993; Smith 1994; Kitching et al. 
1998; Schuh 2000). Based on a null model in which new taxa arise from the bifurcation 
of existing ones, cladistics defines phylogenetic relationship in terms of relative recency 
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of common ancestry. A pair of taxa are deemed to be more closely related to one another 
than either is to a third taxon if they share a common ancestor that is not also shared by 
the third taxon. Exclusive common ancestry is indicated by evolutionarily novel or 
derived character states. Two taxa are inferred to share a common ancestor to the 
exclusion of a third taxon if they exhibit derived character states that are not also 
exhibited by the third taxon. We conducted our cladistic analyses with the aid of the 
computer program PAUP* 4.0 (Swofford 1998). 

The cladogram yielded by the analysis of the SB-AS dataset is shown in Figure 2. It 
groups the 48 sites into three main clusters. These broadly correspond to cultural phases 
that many researchers recognize in the Pacific Northwest archaeological record – the 
Locarno Beach, Marpole and Gulf of Georgia/Late Pacific phases. The cluster at the top 

Fig. 2. Unrooted cladogram derived from Northwest Coast stone, bone-antler and shell (SB-AS) 
artifact categories. Though not perfect, the sites are generally arranged by phases typically 

defined by SB-AS artifact types on the Northwest Coast. 
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left of the diagram comprises 77 percent of the 13 assemblages in the dataset that have 
been assigned to the Locarno Beach Phase (Flood, Crescent Beach 2, Georgeson Bay 1, 
Hoko Wet-Dry, Musquem NE 1, Musquem NE 2, North Point, Sequim Comp II, West 
Point 2, West Point 3). Of the other two assemblages that are grouped in the top-left 
cluster, one has been assigned to the St. Mungo Phase (West Point 1), and one to the Gulf 
of Georgia/Late Pacific Phase (Hesquiat Village). The cluster at the bottom of the diagram 
consists of 70% of the 10 assemblages in the dataset that have been assigned to the 
Marpole Phase. These include Beach Grove, Cattle Point East Bluff, Garrison, Marpole, 
Point Grey, and Whalen Farm 2. Of the other assemblages that are grouped into the 
bottom-most cluster, two have been assigned to the Locarno Beach Phase (Locarno Beach 
2, Whalen Farm 1), one has been assigned to the St. Mungo Phase, one has been assigned 
to the Gulf of Georgia/Late Pacific Phase, and three have yet to be assigned to any phase 
(Chuumata pre-2000 BP, Fossil Bay, Helen Point 1). The cluster on the right hand side of 
the diagram contains 60 percent of the 15 assemblages in the dataset that have been 
assigned to the Gulf of Georgia/Late Pacific Phase (Cattle Point 3, Chuumata Post-2000 
BP, Deep Bay 3, Georgeson Bay 2, Hoko Rockshelter, Montague Harbour 3, Ozette “A” 
Trench, Shoemaker Bay 2, Tukwaa, Yuquot Zone II). Of the other assemblages that are 
grouped in right-most cluster, one has been assigned to the Locarno Beach Phase 
(Montague Harbour 1), one has been assigned to the St. Mungo Phase (Crescent Beach 1), 
four have been assigned to the Marpole Phase (Deep Bay 2, Cattle Point 2, Montague 
Harbour 2, Shoemaker Bay 1), and two have yet to be assigned to a phase (Cattle Point 1, 
Yuquot Zone III). In addition to the foregoing large clusters, the diagram also contains a 
small cluster that comprises three assemblages that have been assigned to the Gulf of 
Georgia/Late Pacific Phase: Fox Cove, San Juan, and Tronsdal. Qwu?gwes is positioned 
in the cluster that is dominated by Gulf of Georgia/Late Pacific Phase assemblages. 

The cladograms yielded by the basketry datasets are shown in Figures 3 and 4. 
Although there is insufficient overlap between the SB-AS and basketry assemblages to 
be certain, the cladograms derived from the basketry data do not seem to group the 
assemblages in the same way as the cladogram yielded by the SB-AS data. Whereas the 
SB-AS cladogram grouped the assemblages by phase, the basketry cladograms appear to 
cluster them by likely linguistic affiliation. In both basketry cladograms, there are two 
main clusters. One of these comprises Qwu?gwes, Conway, Fishtown, Biederbost, Water 
Hazard, and Musqueam NE. Conway and Fishtown are two late period (within the last 
1,000 years) wet sites that lie on the Skagit River Delta, about 150 miles north of Qwu?gwes 
(locations in map Figure 5). Like Qwu?gwes, they are located in the traditional Lushootseed 
language area. The assemblages from Biederbost and Water Hazard are approximately 
2,000 years old, while the assemblage from Musqueam NE is about 3,000 years old. 
These three sites also lie in the historically-documented range of the Coast Salish speaking 
peoples of the Northwest Coast (Jorgenson 1969). 

The other cluster that appears in the basketry cladograms consists of Hoko, Ozette, 
Lachane, Axeti, and Little Qualicum. The geographically close but temporally separated 
West Coast sites of Hoko and Ozette lie in the southern Wakashan Nuu-chah-nulth 
speaking region, and this fork (A) is hypothetically argued to reflect 3000 years of continuity 
(Croes 1977, 1989, 1992, 1995, 1997, 2001, 2003). In contrast their SB-AS artifacts affiliate 
with the Locarno Beach (Hoko) and Gulf of Georgia (Ozette ‘A’ Trench) /Late Period 
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Fig. 3. Unrooted cladogram derived from Fig. 4. Unrooted cladogram derived from 
Northwest Coast wet site basketry attributes Northwest Coast wet site basketry types 

(modes) 

phases (Figure 2, Croes 1995). Note that the Hoko River and Musqueam NE wet sites are 
contemporary (approximately 3,000 years old), and both are assigned to the Locarno Beach 
Phase on the basis of their SB-AS artifacts. However, they are positioned as polar opposites 
on the basketry cladograms. Thus, they seem to have quite different basketry styles. It seems 
likely that the linkage of northerly sites (B), West Coast sites (A), and the Little Qualicum 
River wet site reflects the latter’s late period transitory status between the historic Wakashan 
Kwakwaka’wakw and Salishan areas (Barnett 1955:26; Bernick 1983:154–155, Boas 
1888:201, 1890:840). In fact this influence can also be argued for the Axeti wet site as a 
Salishan Nuxalk/Bella Coola territory surrounded and influenced by Wakashan 
Kwakwaka’wakws. As has been suggested elsewhere (Croes 1989, 2001), the Lachane wet 
site is distinctly Tsimshian in ancient basketry style, and its linkage (B) with Axeti may 
simply reflect a northerly emphasis on cedar bark basketry. Overall, this second cluster is 
not as easily deciphered, though it does have some interesting geographical patterns, and 
no doubt would, and will, become more interesting as additional wet site data become 
available from different west coast and northern locations and time periods. 

Discussion and Conclusions 
The results of the cladistic analyses we have carried out are interesting for several 
reasons. First, the finding that Biederbost, Conway, Fishtown, Qwu?gwes, Musqueam 
NE, and Water Hazard form a cluster to the exclusion of the other wet sites in the analyses 
of the basketry data implies an impressive time depth for continuity of style in some 
Northwest Coast basketry artifacts. As mentioned above, Qwu?gwes appears to have 
been occupied until the second half of the eighteenth century, while Musqueam NE is 
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dated to around 3,000 BP. Thus, it is possible that the basketry data analyses reveal a 
3,000 year long tradition of basketry manufacture (Figure 6). 

Further support for the notion that basketry styles may have long continuity in the 
Pacific Northwest coast comes from wet sites on the northern part of the coast. For 
example, at least 5–6,000 years of Tlingit-Haida basketry style continuity is reflected at 
the Silver Hole Site, Prince of Wales Island (49CCRG433; Croes 2001; location shown on 

Fig. 5. Northwest Coast sites that have yielded basketry artifacts. Site abbreviations: SH: Silver 
Hole, KG: Kilgii Gwaay, LA: Lachane, AX: Axeti, LQ: Little Qualicum River, MU: Musqueam 
NE, GL: Glenrose, WH: Water Hazard, FI: Fishtown, CO: Conway, BI: Biederbost, Qw: Qwu?gwes, 
HO: Hoko River, OZ: Ozette (map adapted from original by Susan Matson). Circled regions 
represent areas of stylistic continuity suggested by cladistic analysis outlined in this paper 
(Figures 3 and 4) and by past analyses of the basketry by Croes (1977, 1989, 1992, 1995, 1997, 

2001, 2003) 
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map, Figure 5), and at the Lanaak Site, Baranof Island (49XPA78; Bernick 1999). We may 
also see this pattern as more basketry is found at the 9,450 BP wet site of Kilgii Gwaay on 
the south end of the Queen Charlotte Islands (1325T; Mackie, et. al. 2003; location shown 
on map, Figure 5). Also the Lachane Site reflects a strong Tsimshian basketry style 
continuity distinct from the Haida-Tlingit styles mentioned above for 2,000 years (Croes 
1989, 2001). Therefore, we propose that the origins of ancient ancestral Tlingit, Haida, 
Tsimshian, Wakashan, Chimakuan, Salish, etc., lie well beyond 3,000 BP on the 
Northwest Coast, and, specifically for the Central Northwest Coast area, well beyond 
the Locarno Beach Phase (Figure 6). 

Second, the clustering of SA-BS assemblages by phase suggests that artifacts that 
were used for subsistence (harpoon points, knives, fish hooks, for example) and 
manufacturing (adze bits, antler and bone wedges, bone awls, stone hand mauls, for 
example) were used over the broad region and change in style at about the same time-
period (cf. Croes and Hackenberger 1988). This in turn suggests that the groups living on 
the Coast exchanged information pertaining to the production and utilization of such 
artifacts with few if any restrictions. In contrast, the clustering of basketry assemblages 
in accordance with likely linguistic affiliation suggests that the groups on the Coast did 

Fig. 6. Hypothetical stylistic/ethnic continuity patterns based on basketry artifact analyses that 
crosscut phase designations based on stone bone-antler and shell (SB-AS) artifacts. For site 

abbreviations see Figure 5 
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not share information pertaining to the manufacture of their basketry on a regular basis, 
perhaps because basketry styles were important in relation to ethnic identity. 

The proposed difference in the evolution of economically-important and ethnically-
significant artifacts is supported by the distribution of ancient wooden fishhooks from 
Northwest Coast wet sites. If the hypothesis involving rapid economic artifact diffusion 
is correct, then the wooden fishhooks, with over 1,300 so far recovered from Northwest 
Coast wet sites, and clearly a subsistence related artifact, should be broadly distributed 
over regions separated by ancient basketry styles. This is the case. Self-barbed bentwood 
fishhooks (Type B, most associated with cod fisheries) were found for 3,000 years 
throughout central and northern Northwest Coast regions (see above map, Figure 5, for 
Type B fishhook distribution), and, in fact, were the main cod fishhooks into the contact 
period in the North Coast (but discontinued in the Central Coast about 1,000 years ago) 
(Croes 1997, 2001, 2003). 

It is also interesting to note in connection with the putative difference in the evolution 
of economically-important and ethnically-significant artifacts that there is some evidence 
that guarding of basketry traditions occurs among contemporary First Nations weavers 
in the Pacific Northwest. When DC was analyzing the ancient Makah basketry from the 
Ozette Village wet site in the early 1970s, he was invited by the Tribe to learn Makah 
basketry by master weavers Isabelle Ides and Lena McGee Claplanhoo at the Neah Bay 
School. The Tribal council (correctly) believed that DC could not fully understand Ozette 
basketry without learning Makah techniques (Croes 1999). So for four months he spent 
two hours a morning at the Makah K-12 school classes (elementary and high school 
classes) learning to weave. The main restriction placed on him by the Tribe was that he 
could not teach Makah basketry to others. DC got to know his teachers very well, and he 
learned that Isabelle and Lena’s mother was from a Coast Salish community and married 
into the Allabush Makah family. Though from a different weaving tradition, Mrs. 
Allabush was required to learn her new Makah family’s basketry from her husband’s 
mother, and teach her children (including Isabelle and Lena) the same (Croes 2004:72– 
74). Many years after his training DC sponsored Isabelle and her granddaughter to teach 
a basketry workshop at a college in Seattle. A van of Coast Salish elders came to attend. 
They specifically asked to learn the Makah form of weaves and designs. However, Isabelle 
and her granddaughter would not teach them their specific techniques. They only 
allowed the visiting elders to learn their basic techniques. So, it appears that among the 
Makah at least basketry traditions are closely guarded. At the moment, we do not know 
whether other First Nations groups on the Coast protect their basketry techniques as 
carefully as the Makah, but obviously long-term guarding of basketry traditions 
represents one plausible reason why our basketry datasets yielded clusters that 
correspond to the likely linguistic affiliations of the populations that produced them. 

Lastly, it is worth noting that the results of our analyses contribute to an on-going debate 
regarding the processes involved in macro-scale cultural evolution. To date, the debate in 
question has concentrated on two competing hypotheses, which have been termed the 
phylogenesis hypothesis and the ethnogenesis hypothesis (Tehrani and Collard 2002). 
According to the phylogenesis hypothesis, the similarities and differences among cultures 
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are primarily the result of cultural assemblages dividing as the communities that produce 
them repeatedly grow and split. The strong version of the hypothesis suggests that 
“Transmission Isolating Mechanisms” or “TRIMS” impede the transmission of cultural 
elements among contemporaneous communities (Durham 1992). TRIMS are akin to the 
barriers to hybridisation that separate species, and include language differences, 
ethnocentricism, and intercommunity violence (Durham 1992). The phylogenesis 
hypothesis predicts that the similarities and differences among cultures can be represented 
by a cladogram, and that there will be a strong association between cultural variation and 
linguistic, morphological and genetic patterns. In contrast, supporters of the ethnogenesis 
hypothesis (e.g. Terrell 1987, 1988, 2001; Moore 1994a, 1994b, 2001; Dewar 1995; Terrell 
et al. 1997, 2001) believe that it is unrealistic “to think that history is patterned like the nodes 
and branches of a comparative, phylogenetic, or cladistic tree” (Terrell et al. 1997:184). 
Instead, they argue that the biological, linguistic and cultural evolution of our species is 
best characterized by “a constant flow of people, and hence their genes, language, and 
culture, across the fuzzy boundaries of tribes and nations” (Moore 2001:51). That is, 
according to the ethnogenesis hypothesis, the patterns of similarity and difference among 
cultural assemblages are chiefly a consequence of individuals copying each other’s 
practices, exchanging ideas and objects, and marrying one another. The ethnogenesis 
hypothesis predicts that the similarities and differences among cultures can best be 
represented by a network, and that there will be a close relationship between cultural 
patterns and the frequency and intensity of contact among populations. 

The results of our analyses are significant in the context of the phylogenesis versus 
ethnogenesis debate because they suggest that different domains of culture can evolve in 
different ways. The clustering of assemblages by phase we observed in our analyses of 
the SB-AS artifacts is in keeping with the ethnogenesis hypothesis since it implies the 
more or less unfettered sharing of ideas and/or the trading of subsistence/manu-
facturing related SB-AS (and wooden fishhook) artifacts among populations. In contrast, 
the clustering of assemblages by likely linguistic affiliation that we observed in our 
analyses of the complex basketry attributes and types is compatible with the phylogenesis 
hypothesis since it implies that there was relatively little movement of ideas relating to 
basketry manufacture and/or widespread trade of basketry items among groups on the 
Coast over several thousand years. Thus, our analyses suggest that both phylogenesis 
and ethnogenesis were involved in the evolution of the cultures of the Northwest Coast. 
The obvious corollary of this is that it may be inappropriate to conceptualize cultural 
evolution in terms of a single dominant process as generally has been the case to date. 
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