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Abstract

 Culture types in Pacific Northwest archaeology are characteristic artifact 

assemblages distinguishing different prehistoric periods. Assemblages indicate a culture 

type transition during the 2,630 BP–270 BP occupation of Willows Beach (DcRt-10), 

southeastern Vancouver Island. Faunal remains could reveal links to subsistence patterns, 

following Croes’s theory that culture type change reflects subsistence intensification.

 Five dated DcRt-10 faunal assemblages underwent taxonomic and size 

classification, weighing and MNI calculation. Vertebrate weight and NISP percentages 

were compared between stratigraphic units associated with the later Gulf of Georgia and 

earlier Locarno Beach culture types. The youngest assemblage contains a smaller 

proportion of land mammal bone, suggesting increased sea mammal, fish, and bird 

procurement. Faunal remains also suggest a greater variety of taxa exploited over time.

 Faunal assemblages suggest culture type change at DcRt-10 is the product of 

subsistence change, increasing knowledge of the culture historic sequence of this region. 
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1. Introduction and Site Overview

1.1 The Willows Beach Site

 The city of Victoria, at the southeastern tip of Vancouver Island, British Columbia, 

falls within the environmentally and culturally distinct Gulf of Georgia region of the 

Pacific Northwest and offers fascinating challenges for archaeologists. The culture 

historic sequence of this part of the Gulf of Georgia has received less attention than that 

of the lower Fraser River Delta (Mitchell 1971, 1990a), yet differs from the Fraser Delta 

sequence in some respects, indicating that it warrants further study (Clark 2000). The 

prehistory of this region has been divided into distinctive, temporally diagnostic artifact 

assemblages known as culture types, yet the exact significance of changes in these 

assemblages is not clear. A closer examination of the correlation between faunal 

assemblages and the artifact-based culture types may shed light on this issue. 

 An especially interesting area for such an analysis is the Willows Beach site 

(Borden designation DcRt-10), a large shell midden located within Songhees traditional 

territory in Victoria’s Oak Bay municipality on southeastern Vancouver Island (see Figure 

1). This site is a midden approximately 1,080 metres long and 40 metres wide, and was 

first recorded by the province in 1959 (BC Prov. Heritage Register 2000). No scientific 

excavation took place at DcRt-10 until the early 1970s, but excavations since that time 

have revealed artifacts, pits, hearths, burials, and faunal material and radiocarbon dates 

have indicated numerous occupations over the past 2,600 years (Eldridge 1987a). In 

addition, significant portions of the midden may still be intact despite decades of 

disturbance from construction and development (Eldridge 1987a). 

 Although there are a number of midden sites in the Victoria area, including Loon 

Bay (DcRt-8), Cadboro Bay (DcRt-9 and DcRt-15), and Turkey Head (DcRt-18), I chose 

Willows Beach (DcRt-10) for my research into long-term trends in subsistence and 

artifact assemblages. The suite of features that make it an optimal choice includes its large 

size and intact midden deposits, long occupation (revealed by several radiocarbon dates), 

and a history of multiple excavations, several of them well-managed and well-recorded.

 



Figure 1. Location of DcRt-10 within the Victoria area. Modified from a map provided by the British 
Columbia Archaeology Branch. 

 Being a larger and longer-occupied site than others in the area, DcRt-10 allows for 

an examination of subsistence practices through time as revealed by faunal remains. A 

comparative study of multiple smaller sites could also show changes in subsistence, but 

would be hampered by the possible biasing effects of different microenvironments. Using 

a single large site such as DcRt-10 bypasses this problem by holding the environment in 

the vicinity of the site relatively constant. The presence of intact deposits at DcRt-10 is 

also vital. Faunal material and artifacts found together in an intact natural stratigraphic 

unit can be considered roughly contemporaneous, and multiple radiocarbon dates from 

the site allow identification of diachronic changes. Faunal remains from this site are 

potential sources of important information about ancient subsistence patterns, including 

how these patterns may have changed through time and their possible correlation with 

artifactual culture types. By providing insight into changes through time in prehistoric 

subsistence patterns and their relationship to artifact assemblages, the faunal remains 
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from Willows Beach could contribute to an understanding of the significance and 

development of all Gulf of Georgia culture types.

1.2 Environmental Overview

 Sheltered by the Olympic Peninsula and the mountains of Vancouver Island, the 

Gulf of Georgia area has a drier, milder climate than other parts of the Northwest Coast 

(Mitchell 1971; Suttles 1974, 1990a). The Willows Beach site is located at the 

southeastern tip of Vancouver Island near the confluence of the Straits of Georgia and 

Juan de Fuca, a small area further distinguished from the greater Gulf of Georgia by a 

climate even milder and drier than that of the surrounding region (see Figure 2) (Burley 

1980; Lepofsky et al. 2005; Suttles 1974, 1990a). 

 

Figure 2. Climatic types of the Gulf of Georgia region (Burley 1980:Figure 2). The Cool Mediterranean 
climate type is defined as receiving less than three centimetres of summer precipitation (Burley 1980).
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 This climate sustains a varied floral community dominated by Douglas fir 

(Pseudotsuga menziesii), arbutus (Arbutus menziesii) and Garry oak (Quercus garryana) 

with a significant amount of semi-open meadow land (Burley 1980; Lepofsky et al. 2005; 

Mathews 2006; Mitchell 1971; Suttles 1974, 1990a) which was at least partly 

anthropogenic (Beckwith 2004; Suttles 1974, 1990b). The environmental pattern and 

floral community described above appear to have emerged approximately 3,800 years 

before present (BP)1 (Beckwith 2004), by which time sea levels in what is now the 

Victoria area would probably have stabilized at their modern position (James et al. 2009).

 Black-tailed deer (Odocoileus hemionus columbianus) and elk (Cervus elaphus) 

are more abundant in this habitat than in the spruce and hemlock forests found in wetter 

areas of the Gulf of Georgia (Mitchell 1971; Suttles 1990a). Many other Northwest Coast 

mammals such as black bear (Ursus americanus), mink (Mustela vison), and beaver 

(Castor canadensis) are also found on southeastern Vancouver Island, along with large 

numbers of birds, predominantly waterfowl. The marine environment is rich with fauna 

including pinnipeds, whales, porpoises, herring, halibut and shellfish along with all five 

species of Pacific salmon (Mitchell 1971; Suttles 1974, 1990a).

 The Willows Beach site is a good example of a favourable habitation area in this 

region, which may explain its long history of human occupation. Located in a low, flat 

area bounded at its north end by the rocky bluff of Cattle Point and at its south end by 

Bowker Creek, a source of fresh water, the site faces several small offshore islands 

frequented by seabirds and would have had open meadow land suitable for hunting and 

gathering on its landward side (Kenny 1974).

1.3 Ethnographic History 

 Historically, the aboriginal inhabitants of what is now the Victoria area spoke 

dialects of Northern Straits Salish and were culturally similar to other Salish-speaking 

groups in the Gulf of Georgia (Mitchell 1971; Suttles 1990a). Speakers of the Songhees 

or Lekwungaynung dialect traditionally occupied the area between Cordova Bay and 
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Parry Bay, as well as seasonal habitations on the west coast of San Juan Island (see Figure 

3) (Suttles, 1974, 1990a). Lekwungaynung-speakers were the only aboriginal people 

known ethnographically to have had a village at Willows Beach, which was inhabited 

until 1843 (Suttles, 1974, 1990a). Both the Willows Beach village and the group that 

inhabited it were known by the name Si•čǝ’nǝł (Suttles 1974). 

 
Figure 3. First Nations linguistic groups in the southern Gulf of Georgia region. “Songish” refers to the 

dialect also called Songhees or Lekwungaynung (Easton 1985:Figure 2.2). 

 At the time of contact  Straits Salish people, like societies elsewhere on the 

Northwest Coast, made relatively few seasonal relocations and spent part of the year in 

villages of permanent, multifamily plank houses arranged along the shore (Jenness n.d.; 

Matson & Coupland 1995; Mitchell 1971; Suttles 1974, 1990a). Marine resources, 

particularly salmon, were important, and woodworking and basket-making were vital 

craft skills (Jenness n.d.; Matson & Coupland 1995; Mitchell 1971; Suttles 1974, 1990a). 

Their society had “patrilineal descent groups, virilocal residence, extended families and a 

system of ranking” (Burley 1980:6), although these institutions may have been more 

flexible than elsewhere on the coast; for example, bilateral descent was sometimes 

practiced (Burley 1980; Suttles 1974). Salish-speaking groups kept small wooly dogs 
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from whose fur they spun yarn and wove distinctive cloaks (Jenness n.d.; Suttles 1974, 

1990a, 1990b; Wigen 1980). 

 Village-level organization does not appear to have been strong, and chiefs had 

little influence beyond their own households (Jenness n.d.; Matson & Coupland 1995; 

Suttles 1990a). Society was divided into elites, commoners, and slaves, and free people 

historically practised frontal-occipital head deformation (Jenness n.d.; Suttles 1974, 

1990a). Wintertime saw the hosting of feasts and inter-village visiting. Important 

ceremonies included potlatches marking major life events and individual spirit dances and 

songs (Jenness n.d.; Suttles 1974, 1990a). Spirituality was characterized by shamanism, 

visions, and a mythology including creator and trickster figures Raven and Mink. 

Secondary interment of the dead following initial placement in a raised canoe or grave 

box was practised historically (Suttles 1990a), but other practices including burial under a 

rock cairn were in use at earlier times (Burley 1980; Mathews 2006).

 Terrestrial resources flourish in drier parts of the Gulf of Georgia such as the 

Victoria region, and thus were historically more important to First Nations here than in 

other parts of the Northwest Coast (Matson & Coupland 1995; Mitchell 1971). 

Subsistence activity still focused on marine resources, however (Matson & Coupland 

1995; Suttles 1974, 1990a). Salmon was likely the most important food fish, and deer 

among the most important mammalian prey (Suttles 1990a). Deer and elk were prized for 

more than their meat; hides, antlers, sinews, and bones were useful resources, with limb 

bones especially valued for tool making (Jenness n.d.; Rahemtulla 2003; Suttles 1990b). 

Plant foods such as camas (Camassia sp.) were also highly valued, and individually 

owned patches were tended by reseeding and deliberate burning (Suttles 1974, 1990a, 

1990b). The management of Garry oak meadow ecosystems in order to encourage these 

resources probably began around 3,500 years BP, and persisted until the contact period 

(Beckwith 2004).

 Food animals were obtained in a variety of ways. Many fish were taken with 

hooks made of wood and bone, some large fish were speared or harpooned, and herring 

were procured using rakes equipped with bone points (Jenness n.d.; Suttles 1974, 1990a, 
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1990b). Dip nets could be used to catch fish such as salmon, but Straits Salish groups had 

also developed the technique of reef-netting migrating salmon (Easton 1985; Jenness n.d.; 

Suttles 1990a). Labour-intensive yet highly productive, reef-netting required specific 

conditions; people would return to their reef-netting locations annually (Easton 1985). 

The inhabitants of villages in the Victoria region owned reef-netting locations on the west 

side of San Juan Island (Easton 1985; Suttles 1974, 1990a). 

 Seals and porpoises were hunted with harpoons tipped with bone, shell, slate, or 

antler points; seals could also be netted or clubbed (Suttles 1974, 1990a). Occasionally, a 

sea lion might be harpooned (Jenness n.d.). Nets were used to trap flocks of waterfowl, or 

birds could be taken singly with multi-pronged barbed spears or bone-pointed arrows 

(Jenness n.d.; Suttles 1974, 1990a, 1990b). Deer and elk were hunted with bows and 

stone-pointed arrows, sometimes with the aid of dogs, and also trapped in snares, pitfalls, 

and nets (Jenness n.d.; Suttles 1974, 1990a, 1990b). Most subsistence activities could be 

carried out by a single person or a small group, with the exceptions of reef-netting and 

driving deer into a net (Suttles 1990b). Although reef-netting was more complex and 

ritually elaborated than deer driving, in both cases the nets (and reef-netting locations) 

were private property, helpers were recruited, and there were clear divisions of labour and 

prescribed ways of sharing the catch (Easton 1985; Jenness n.d.; Suttles 1974, 1990b).

 This ethnographic summary approximates the way of life of the people who lived 

in the Victoria area prior to European contact. Ethnographic information collected by 

Europeans is understood to be an imperfect analogy for pre-contact practices, due to the 

massive impact of European contact including disease and trade. In addition, the 

archaeological record indicates that many of the aforementioned cultural features, 

including fishing and burial practices, underwent changes over time (Matson & Coupland 

1995; Mitchell 1971; Suttles 1974, 1990a, 1990b). Therefore these ethnographic data are 

not intended to reflect the exact details of life at Willows Beach, or Si•čǝ’nǝł, throughout 

all of prehistory, but merely to provide basic information on the society that existed on 

southeastern Vancouver Island before European settlement.
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2. Archaeological Background

2.1 Culture Historic Sequence of the Victoria Region

 The prehistory of the Victoria area, like that of the entire Gulf of Georgia region, 

is visualized by archaeologists as a series of temporal divisions distinguished by artifact 

assemblages. The concept of the culture type, “a group of components distinguishable by 

the common possession of a group of traits” (Spaulding 1955:12 quoted in Mitchell 

1990a) is based on the tendency of certain types of artifacts to occur together, generally in 

the same time periods (Monks 1973; Spaulding 1953). Culture types are sometimes called 

phases, a term Clark (2000) suggests is less preferable; it makes an implicit link to a 

specific society and an explicit link to a specific time period, neither of which may be 

wholly accurate. Culture types are defined by associated (usually artifactual) traits; their 

chronological associations may be uncertain. Table 1 lists culture types identified for 

Victoria and DcRt-10. (Dates that follow are approximate.)

Approximate 
Calibrated 
Radiocarbon Years 
Before Present (cal BP)

Culture Types 
Identified for the 
Victoria Region

Culture Types 
Identified for 
Willows Beach 
(DcRt-10)

Primary 
Archaeological 
Characteristics 

 1,500/1,100 to contact Gulf of Georgia Gulf of Georgia ground stone, ground 
bone/antler, composite 
toggling harpoons; little 
flaked stone, no 
microliths or labrets

 3,500/3,300 to 
1,500/1,100

Possible Marpole 
(2,000 to 1,500/1,100) 

Possible 
Marpole 
or Bowker 
Creek sub-phase

microliths, flaked stone, 
barbed harpoons, labrets, 
beads, hand mauls, large 
post moulds; some 
ground stone

Old Musqueam 
a sub-phase of Locarno 
Beach or possibly Marpole
(2,400 to 2,000) 

Locarno Beach microliths, celts, flaked 
stone, composite toggling 
harpoons, labrets, large 
post moulds, cobble tools

Locarno Beach 
including sub-phase:
Bowker Creek 
(2,700 to 1,750/1,500)

5,000 to 3,500/3,300 Charles (known in entire 
Gulf of Georgia area)

cobble tools,  flaked 
stone, bone artifacts

Table 1. Culture historic sequences (Clark 2000; Kenny 1974; Wilson et al. 2007).
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 A reliable culture historic sequence for the region cannot begin much before about 

5,000 years BP when sea levels began to stabilize (Burley 1980, James et al. 2009), and 

site components from the Gulf of Georgia dating to before this time are few. Early 

assemblages exhibit regional variation, but are tentatively agglomerated into the Charles 

culture type (Burley 1980; Matson & Coupland 1995). By approximately 5,000 or 4,500 

cal BP, these assemblages indicate an adaptation to maritime resources (Burley 1980; 

Matson & Coupland 1995; Rahemtulla 2003). Microblades, stone celts, and flaked stone 

points found in Charles assemblages, although not the most common artifacts in these 

assemblages, reveal continuity with the culture type that followed (Mitchell 1971, 1990a).

 The Locarno Beach culture type appeared throughout the Gulf of Georgia around 

3,500 or 3,300 cal BP (Clark 2000; Matson & Coupland 1995), and is the earliest culture 

type identified at Willows Beach (Kenny 1974; Wilson et al. 2007). Artifacts that define 

this culture type include microblades, flaked stone points, cobble tools, bone and antler 

implements including composite toggling harpoons, and items of unknown function 

known as Gulf Islands complex artifacts (Clark 2000; Mitchell 1971, 1990a; Matson & 

Coupland 1995). Faunal assemblages of the Locarno Beach culture type often contain a 

profusion of salmon post-cranial bones with few if any cranial elements, implying the 

removal of salmon heads from carcasses processed for storage and thus hinting at the 

beginnings of the cultural complexity that characterized later Northwest Coast cultures 

(Clark 2000; Matson & Coupland 1995). Status differentiation is another hallmark of 

complexity possibly indicated by the use of labrets, occasionally found in Charles and 

Locarno Beach culture types (Clark 2000; Mitchell 1971), and the appearance of grave 

goods in some Locarno Beach burials (Matson & Coupland 1995; Mitchell 1990a). 

Cultural development during the period associated with the Locarno Beach culture type 

was significant enough that assemblages dating between 2,400 and 2,000 cal BP are 

identified with a transitional sub-phase called Old Musqueam (Clark 2000). 

 After about 2,000 cal BP, the culture historic sequences of southeastern Vancouver 

Island and other parts of the Gulf of Georgia diverge (Clark 2000). In the lower Fraser 

Valley and Gulf Islands, the Old Musqueam subphase is chronologically associated with 
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the Marpole culture type despite a lack of distinctive Marpole artifacts; Marpole develops 

out of Old Musqueam and lasts from about 2,000 until 1,500 or possibly 1,100 cal BP 

(Clark 2000). It is generally accepted that cultural complexity reached its full 

development in the Gulf of Georgia during this time. Aspects of later Northwest Coast 

societies that are considered hallmarks of complexity include large-scale food storage and 

wealth accumulation, semi-sedentary villages of large multi-family dwellings, and ranked 

society with elaborate artistic and ceremonial aspects (Burley 1979; Matson & Coupland 

1995; Mitchell 1971; Suttles 1974, 1990a, 1990b). Although some elements of 

complexity predate it, the Marpole culture type seems to be associated with increased 

resource specialization and greater prevalence of ascribed status, both trends linked to 

complexity (Burley 1979, 1980; Clark 2000; Lepofsky et al. 2005; Mitchell 1971, 1990a). 

 However, Clark (2000) argues that southern Vancouver Island assemblages dating 

between 2,000 and 1,500 cal BP differ from distinctive Marpole assemblages and would 

fit better within the Locarno Beach culture type. Clark (2000) identifies the Bowker 

Creek subphase of Locarno Beach encompassing southern Vancouver Island assemblages, 

including those from Willows Beach, between 2,700 and 1,750 or 1,500 years old. It 

overlaps with the Old Musqueam sub-phase, but the two are so similar that this ambiguity  

reflects the assemblages better than would a rigid distinction (Clark 2000). Marpole per se 

may not be clearly present at all sites in the Victoria area, but Clark (2000) does not deny 

that cultural complexity continued to develop during the Bowker Creek sub-phase. For 

example, the stone cairns covering some burials, which appear at approximately 1,500 cal 

BP, may be indicators of status (Mathews 2006; Matson & Coupland 1995; Mitchell 

1990a) with sociopolitical and symbolic functions (Mathews 2006).

 At DcRt-10, the potential presence of multiple culture types is suggested by 

radiocarbon dates ranging from 2630 +/- 95 BP to 270 +/- 65 BP and artifacts 

characteristic of Locarno Beach, Marpole, and Gulf of Georgia culture types (BC Prov. 

Heritage Register 2000; Kenny 1974; Wilson et al. 2007). The association of Marpole 

artifacts with the same stratigraphic layers as other culture types in some parts of DcRt-10 

(Kenny 1974) supports Clark’s (2000) view that cultural complexity developed here 
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without the clearly defined Marpole type seen at sites in the Fraser Delta. The most 

distinct culture type change at DcRt-10 appears to be from the Locarno Beach to the Gulf 

of Georgia type, with some Marpole elements apparent during the transition.

 The subsequent culture type emerged around 1,500 cal BP (Matson & Coupland 

1995; Mitchell 1971, 1990a) or possibly as late as 1,100 cal BP (Clark 2000; Mathews 

2006). Known as the Gulf of Georgia culture type or “developed Coast Salish 

horizon” (Burley 1980), it is characterized by composite harpoons, ground slate, bone and 

antler artifacts and the abrasive stones used to shape them, an absence of labrets, and very  

small amounts of flaked stone with no microblade technology (Matson & Coupland 1995; 

Mitchell 1971, 1990a). Technology and subsistence during the period associated with this 

culture type appear to have been similar to those of historic Straits Salish society, into 

which it developed (Burley 1980; Clark 2000; Matson & Coupland 1995; Mitchell 1971, 

1990a; Monks 1973). Mitchell (1971) notes a diversification in artifact types and possibly  

also subsistence practices during this time period. Unlike the preceding regionally diverse 

culture types, the Gulf of Georgia culture type is found on southeastern Vancouver Island 

as well as in other parts of the Gulf of Georgia region. The specific cultural practices that 

produced Marpole type artifact assemblages were clearly not strict requirements for the 

development of cultural complexity (Clark 2000). However, variation does occur within 

the Gulf of Georgia culture type, possibly due to specialized seasonal site use or regional 

socio-linguistic distinctions (Mitchell 1971, 1990a; Monks 1973). Artifact assemblages 

from Willows Beach indicate that the Gulf of Georgia culture type is represented at this 

site along with the aforementioned earlier type or types (Kenny 1974; Wilson et al. 2007).

2.2 Discussion of Culture Historic Sequence

 The culture historic sequence described above is a framework that has always 

been to some degree ambiguous. Inevitable inaccuracies in dating and ambiguity in 

assemblage classification require flexibility and generality in the culture type system 

(Mitchell 1971, 1990a). Seasonal variation in resource use and artifact assemblage could 

have been mistaken for sub-phases (Clark 2000), and different technologies may have 
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simply been situationally appropriate (Monks 1973; Morin 2004). It has also been 

debated whether culture types represent different populations, or economic shifts within a 

group (Clark 2000; Croes 1989; Mitchell 1971). Signs of continuity in skeletal remains, 

Straits Salish language, and oral histories refute blanket population replacement theories 

(Burley 1979; Clark 2000; Matson & Coupland 1995; Mitchell 1971), but the significance 

of culture type transitions is still being reinterpreted (Clark 2000; Lepofsky et al. 2005). 

 Since changes in resource availability can trigger societal changes (Clark 2000; 

Easton 1985; Lepofsky et al. 2005), Lepofsky et al. (2005) propose an environmental shift 

as the basis of the Marpole culture type. They postulate that a drying and warming trend 

identified in the Fraser Valley area between 2,400 and 1,200 cal BP could have altered 

local and regional resource availability, leading to increased trade, unequal distribution of 

resources, deepening social inequality, and the need for more complex means of resource 

redistribution throughout the Gulf of Georgia (Lepofsky et al. 2005). 

 Clark’s (2000) data for southeastern Vancouver Island appear to fit quite well 

within Lepofsky et al.’s (2005) overall hypothesis. The composition of artifact 

assemblages did change on southeastern Vancouver Island around 2,400 cal BP, but it was 

a relatively minor and gradual shift that could be characterized as the development of a 

subphase within Locarno Beach rather than the origin of a new culture type (Clark 2000). 

In addition, archaeological sites associated with the Marpole culture type are more 

concentrated around the lower Fraser Valley region, while Locarno Beach sites are 

scattered throughout the Gulf of Georgia (Matson & Coupland 1995). This fits well with 

an explanation that associates Marpole assemblages with the lower Fraser Valley area. 

Additionally, southeastern Vancouver Island is somewhat farther from the mouth of the 

Fraser than are the Gulf Islands, which may make the resemblance between Gulf Islands 

and lower Fraser Valley culture historic sequences more understandable (Clark 2000). It is 

possible that sites in the Greater Victoria region lacking a well-defined Marpole 

component, such as DcRt-10, may have had less direct contact with the Fraser Valley area 

or been less influenced by developments there, perhaps due to greater self-sufficiency of 

subsistence or different microenvironmental conditions.
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 The archaeological data indicate that some factor led to increased regional 

diversity in culture type assemblages around 2,400 cal BP, such that the types of artifacts 

associated with the development of cultural complexity were not always the same on 

southeastern Vancouver Island as they were in other parts of the Gulf of Georgia region 

(Clark 2000). This factor may have been environmental change in the Fraser Valley 

(Lepofsky et al. 2005). While it provides a framework for study of the region as a whole, 

this possible explanation does not adequately address the nature and significance of 

culture types at a local level. In particular, the faunal assemblages which could help 

clarify the associations between subsistence practices and culture types have largely been 

overlooked in favour of artifact assemblages. Clark’s (2000) work identified the 

distinctiveness of the culture historic sequence of southern Vancouver Island; it seems 

appropriate now to continue a closer examination of this area’s culture history by 

investigating the data revealed by archaeological remains other than stone and bone tools. 

 Croes’ (1989) work on stylistic variation in lithic technologies suggests that 

different culture types were simply the result of changing subsistence patterns. A 

comparison of preserved basketry from wet archaeological contexts in different parts of 

the Northwest Coast reveals clusters of similarities in weaving technique that seem 

congruent with linguistic groupings, but not with culture types defined by nonperishable 

artifacts (Croes 1989, 1992). Because basket-weaving processes arguably reflect cultural 

preferences better than do reductive tool-making technologies (Matson & Coupland 

1995), Croes asserts that basketry styles reflect true cultural differences (Croes 1989). By 

contrast, culture types based on different assemblages of stone and bone tools represent 

widespread developmental changes in subsistence-related technology, probably initiated 

in response to population growth (Croes 1989). This theory seems to contradict Mitchell’s 

(1971, 1990a) suggestion that artifact assemblage variation between culture types might 

have been associated with linguistic groupings. In the absence of quantities of well-

preserved ancient basketry on southeastern Vancouver Island, it should be possible to test 

Croes’ theory about the nature of culture types using faunal assemblages. 
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 It has been suggested that the intensity of utilization of different food resources 

may have varied between culture types, but usually the primary or only trend noted is an 

increasing emphasis on Fraser River salmon and storage thereof associated with 

increasing cultural complexity (Burley 1979, 1980; Mitchell 1971, 1990b). Mitchell 

(1971) even asserts the importance of salmon despite noting an apparent diversification of 

the subsistence base associated with the Gulf of Georgia culture type. This Fraser River 

salmon focus is a limited and limiting approach for several reasons. Given that the 

Greater Victoria region has a different microclimate and archaeological culture history 

than the Fraser Valley, the use of salmon and development of complexity cannot be 

assumed to have been uniform throughout the Gulf of Georgia (Clark 2000). Analyses 

focused on salmon use also overlook the subsistence value of other fauna as well as 

edible plant species which are only rarely preserved archaeologically. Finally, the frequent 

use of bone for tool-making throughout the prehistory of the region suggests a close, 

complex relationship between faunal remains and technologies (Rahemtulla 2003). 

 No analysis of faunal assemblages alone will provide a complete reconstruction of 

subsistence patterns (Ford 1990, Reitz & Wing 1999). At DcRt-10, for example, very few 

floral remains were recovered (Kenny 1974), representative samples of shellfish were not 

collected due to the huge volume of shell present in the midden, and oils and fats would 

be archaeologically invisible (Reitz & Wing 1999). My analysis therefore focuses on 

vertebrate fauna. The relative proportions of different vertebrate taxa brought to the site 

should be reasonably well represented by the faunal assemblages, and any significant 

changes in diet should become apparent from patterns in the abundance of those taxa.

 The culture types used to categorize Northwest Coast sites and assemblages may 

reflect developments in subsistence technology rather than linguistic or sociocultural 

affiliations (Croes 1989). Whether these developments were spurred by population 

pressure (Croes 1989; Wigen 1980) or a shifting environment (Clark 2000; Lepofsky et 

al. 2005) cannot be answered within the scope of this paper, and indeed they may have 

been influenced by both factors. However, the linkage of culture type transitions to 

subsistence changes is not entirely clear, and Vancouver Island’s Victoria region is an 
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excellent candidate for the research needed to test this theory. Understanding how the diet 

of the area’s inhabitants may have changed over time and relating it to artifact assemblage 

trends will provide insight into the nature of culture type transitions. My research relates 

faunal remains from the Willows Beach site to associated artifact assemblages and 

radiocarbon dates, with a view to identifying patterns of change or continuity over time.

 Although the culture historic sequence here differs from that in other parts of the 

Gulf of Georgia, there are regional similarities. The Locarno Beach and Gulf of Georgia 

culture types appear on southeastern Vancouver Island and in the greater Gulf of Georgia, 

so research in the Victoria area where the intervening Marpole culture type is not always 

distinct may shed light on culture types in the broader region. However, my conclusions 

will be most relevant to DcRt-10 and other sites in the Victoria area. My analysis has a 

relatively narrow focus––selected assemblages from a single site––and modern regional 

definitions and archaeological analytical units may not reflect past people’s cultural 

distinctions and settlement patterns. This unknown factor makes the derivation of regional 

conclusions from localised data such as mine a risky endeavour, so my conclusions will 

apply most clearly to the most local scale and only broadly and tentatively to increasingly  

larger potential scales of analysis such as the Gulf of Georgia region.

2.3 History of Research at DcRt-10

 DcRt-10 has been the subject of multiple archaeological investigations over the 

past few decades, so numerous reports have already described assemblages from different 

parts of the site. (Appendix 1 lists DcRt-10 excavation projects and available faunal 

material.) Each project only dealt with a small area of the midden, so a study of changing 

subsistence patterns and artifact technologies through time across the whole site requires 

data from multiple projects. I chose the five projects that are associated with all of the 

following: intact deposits; artifact data; six-millimetre mesh screening or bulk matrix 

sampling; radiocarbon dates; and systematically recovered, accessible faunal material. 

My research is based on the Willows Beach investigations of Eldridge (1987a, 1987b, 

1990), Monks and Pollitt (1970), and Kenny (1971, 1974), including Kenny’s Master’s 
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thesis data. These projects are the most likely to provide adequate and appropriate data for 

an analysis of the DcRt-10 faunal record in relation to artifact assemblages. Figure 4 

shows the approximate locations of the five excavations within DcRt-10.

 
Figure 4. Approximate locations of excavations used in this project. Modified from a map provided by the 

British Columbia Archaeology Branch.
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 Greg Monks and J. Pollitt’s 1970 excavation took place at 2753 Cavendish Road, 

in the southern part of DcRt-10 (Owens & Pawlowski 2007). They established a datum 

point at the property’s western edge and three rectangular units (Monks & Pollitt 1970). 

Two units were one by four metres in size, while the third was one-and-a-quarter by six 

metres. All yielded intact deposits with either two or three distinct strata. Six-millimetre 

mesh was used to screen all material, and faunal remains and 229 artifacts were found.

 Ray Kenny excavated on the same property in 1971, using Monks and Pollitt’s 

datum and adding five two-metre-square excavation units (Kenny 1974). Digging 

proceeded until sterile deposits were found, using 10-centimetre arbitrary levels instead of 

Monks and Pollitt’s coarser 25-centimetre levels. All excavated material was screened 

through six-millimetre mesh. Intact deposits were noted, with six strata grouped into two 

distinct components: Zone A closest to the surface, and Zone B below. Both consist of 

dark sandy shell midden matrix, with the Zone B material generally darker and more 

compact. The deposit depths indicate a greater volume of material in Zone B than Zone A. 

One radiocarbon date was obtained from Zone A and two from Zone B, and features were 

noted in both zones. A large amount of faunal material, a small amount of floral material 

in the form of carbonized berries and bulbs, and hundreds of artifacts were recovered. 

Combining Monks and Pollitt’s data with his own, Kenny analysed the total artifact 

assemblage in his Master’s thesis. The faunal material, however, was barely mentioned in 

the thesis and stored unanalysed at the Royal British Columbia Museum.

 In 1987, Morley Eldridge carried out two construction-monitoring excavations at 

DcRt-10 (Eldridge 1987a). The first of these was at the Kiwanis Tea House in Willows 

Park, located roughly in the middle of DcRt-10, and consisted of monitored backhoe 

excavation with hand excavation for features and burials. Excavated material was not 

screened and fauna and artifacts were not provenienced stratigraphically. However, a 

column sample was obtained from near the Tea House, with each layer recovered in its 

entirety. No radiocarbon dates were taken, but this project took place only 100 metres 

north of Kenny’s excavation and Eldridge noted that two of the stratigraphic units 

resembled one of Kenny’s six identified strata. Minor faunal analysis was undertaken, and 
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the faunal remains were stored along with the column sample and other soil samples in 

two boxes at the Royal British Columbia Museum. The recovery of the column sample 

has allowed subsequent radiocarbon dating of the material.

 The second 1987 excavation occurred on private property approximately 100 

metres north of the first (Eldridge 1987b). Again, most of the excavation was mechanical, 

with halts for artifact collection and hand excavation of features. Material excavated from 

features was screened through six-millimetre mesh. Intact midden deposits were noted on 

the east side of the property, and a basal radiocarbon date was obtained (Eldridge 1992). 

Unfortunately, most of the fauna was not recovered in a systematic fashion, nor was it 

fully analysed, but it was put into storage at the Royal British Columbia Museum.

 In 1990, Eldridge carried out impact assessment and monitoring in association 

with the laying of a pipeline under Esplanade Avenue, along Willows Beach (Eldridge 

1990). The impact assessment report is one of two under the same permit number; it is the 

more useful of the two as it is associated with a radiocarbon date and accessible faunal 

material (Eldridge 1990, 1992). The assessment included six trenches, one by four metres 

in size, spaced approximately 50 metres apart in a line stretching across the northern third 

of DcRt-10 (Eldridge 1990). Although the excavation was done with a backhoe, 

precluding detailed stratigraphic analysis, it was carefully monitored and proceeded to 

sterile deposits. Most of the excavated midden matrix underwent six-millimetre mesh 

screening, and twenty artifacts were recovered. Well-preserved faunal material was 

collected and stored unanalysed in a box at the Royal British Columbia Museum..

 I had originally intended for my analysis to include D’Ann Owens and Drew 

Pawlowski’s 2007 archaeological impact assessment because of its location at 2072 

Esplanade Avenue (Owens & Pawlowski 2007). Formed from the subdivision of 2753 

Cavendish Avenue, 2072 Esplanade encompasses the areas of Monks and Pollitt’s and 

Kenny’s excavations, but this assessment’s 16 auger tests, shovel test, and three 50-

centimetre-square excavation units were placed in previously unexcavated parts of the 

property. Excavated material was screened, artifacts recovered and faunal remains 

analysed; most of the stratigraphy observed matched Kenny’s Zones A and B (Owens & 
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Pawlowski 2007). This small excavation is not included because the faunal analysis did 

not record all of the types of data in which I am interested. The exact amount of fauna 

recovered is unclear, possibly not more than 25 specimens; furthermore, I do not have 

access to the faunal material. The full extent of midden disturbance is also unspecified. 

Although the stratigraphy resembles that found by Kenny, no absolute dates were taken, 

and there is no available datable material. I do not consider the omission of this report a 

significant detriment to the project because of the small size of the artifact and faunal 

assemblages (Owens & Pawlowski 2007).

 The data and materials recovered during these five excavations hold considerable 

promise for analysing subsistence patterns and their changes over time. Monks and Pollitt  

(1970) and Kenny (1974) provide a solid core of information from their well-controlled 

and relatively large excavations. Synthesized in Kenny’s thesis, these projects revealed 

intact stratigraphy and yielded three charcoal radiocarbon dates indicating a long time 

span of occupation––from 2630 +/- 95 BP near the bottom of Zone B to 2490 +/- 85 BP 

near the top of Zone B and 270 +/- 65 BP in the middle of Zone A (Kenny 1974). 

 Artifact assemblages and radiocarbon dates associate Zone A with the Gulf of 

Georgia culture type and Zone B with the late Bowker Creek sub-phase of the Locarno 

Beach culture type (Clark 2000; Kenny 1974). The lack of a basal date for the Zone A 

component and the presence of transitional material2 suggest some ambiguity, but for the 

most part it seems Zones A and B are predominantly associated with the Gulf of Georgia 

and Locarno Beach culture types respectively. Kenny notes distinct differences in the two 

zones’ artifact assemblages; Zone A contains more bone and antler and less flaked stone 

than does Zone B (Kenny 1974: Table 100). Increasing bone and antler with decreasing 

flaked stone is considered diagnostic of the emergence of the Gulf of Georgia culture type 

(Clark 2000; Matson & Coupland 1995; Mitchell 1990a). Also, microblades and a labret, 

characteristically present in the Locarno Beach culture type and absent from the Gulf of 

Georgia culture type, appear only in Zone B (Kenny 1974: Table 100; Owens & 

Pawlowski 2007). Table 2 illustrates these differences using Kenny’s (1974) data.
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NB: Only artifacts 
associated with known 

provenience are included.

Flaked stone artifacts

Ground stone artifacts

Abrasive stones
Bone artifacts

Antler artifacts

Zone A 
(approx. 331 cal BP; Gulf 
of Georgia culture type)

Zone B 
(approx. 2,740–2,561 cal BP; Locarno Beach 

culture type, including Bowker Creek subphase)
58 312

including 67 microblade-related artifacts 
(blades, cores, debitage)

26 29
including 1 labret

41 33
76 10
41 8

 Table 2: Artifact counts from the two stratigraphic zones identified at 2072 Esplanade Avenue. Two antler 
artifacts––one from each Zone––had been misclassified as fauna and were identified during my analysis 

(Bronk Ramsey 1995, 2001; Kenny 1974: Table 100; Reimer et al. 2004).

 Kenny did not carry out faunal analysis, but he used the artifact assemblages to 

infer subsistence activities for the time periods represented by Zones A and B (Kenny 

1974:Tables 103 & 107). Table 3 lists these inferred subsistence activities for the part of 

DcRt-10 excavated at 2072 Esplanade Avenue. 

Subsistence 
Activity

Artifacts Recovered Inferred Practices 
(Kenny 1974:Table 103, Table 107)

Present in 
Zone A

Present in 
Zone B

Land 
Mammal 
Hunting

Flaked stone points Using arrows, darts or spears Yes Yes

Land mammal bone artifacts Yes Yes

Sea 
Mammal 
Hunting

Large ground slate points Using a killing lance –– Yes

Unstemmed triangular 
ground slate points

Using a composite-headed harpoon Yes ––

Barbed antler harpoon 
points

Using a non-toggling harpoon Yes ––

Sea mammal bone artifacts Yes ––

Fishing Bipoints (unbarbed) Fishing with composite hooks, 
leisters, fish gorges, composite 
toggling harpoons, or herring rakes

Yes Yes

Unipoints (unbarbed) Fishing with composite hooks, 
leisters, fish gorges, composite 
toggling harpoons, or herring rakes

Yes ––

Composite toggling harpoon 
valves

Harpooning salmon (or sturgeon) Yes ––

Bird 
Hunting

Flaked stone points Using arrows, darts or spears Yes Yes

Unbarbed bone points Using arrows, darts or spears Yes Yes

Barbed bone points Using specialized duck spears/
arrows

Yes ––

Bird bone artifacts Yes ––

Table 3: Subsistence at DcRt-10 inferred from artifact assemblages described by Ray Kenny (Kenny 
1974:Table 103, Table 107).
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 Table 3 suggests that fish, birds, and land and sea mammals were caught during 

both time periods, but that the technologies used changed somewhat. By analysing the 

well-provenienced faunal assemblages recovered from this part of DcRt-10, I hope to 

ascertain whether the relative proportions of different types of fauna in the Zone A and B 

assemblages changed along with the technologies.

 Eldridge’s first 1987 excavation, at the Kiwanis Tea House, could help build up 

the emerging picture of subsistence that began with Monks and Pollitt’s and Kenny’s 

faunal assemblages (Eldridge 1987a). Although matrix material was not screened during 

this excavation, a column sample was recovered which can be subjected to fine screening 

as well as radiocarbon dating. Such an analysis could be invaluable for revealing small 

faunal remains that would be missed by a six-millimetre mesh screen and therefore absent 

from other assemblages under consideration.

 Eldridge’s second 1987 excavation and 1990 excavation revealed different 

stratigraphy from that observed by Monks and Pollitt and Kenny (Eldridge 1987b, 1990). 

However, they were carried out in a relatively controlled fashion with six-millimetre 

mesh screening, and uncovered intact midden deposits. Few artifacts were recovered, but 

the faunal material can be analysed in relation to Eldridge’s radiocarbon dates: a marine 

shell date of 1,770 cal BP from basal deposits 200 metres north of Kenny’s excavation, 

and a date of 1,480 cal BP from 70 centimetres below surface near the north end of 

DcRt-103 (Anaya-Hernandez 2005, Eldridge 1992). These dates fall close to the 

emergence of the Gulf of Georgia culture type, which occurred around 1,500 cal BP and 

not later than 1,100 cal BP (Clark 2000; Mathews 2006; Matson & Coupland 1995; 

Mitchell 1971, 1990a). The associated faunal assemblages could therefore reveal 

subsistence patterns during this transitional time. Finally, while the previous four 

excavations were concentrated in the southern part of DcRt-10, Eldridge’s second 1987 

and 1990 excavations provide information about the northern half of the site (see Figure 

4). An analysis of subsistence patterns at DcRt-10 should take into account as much site 

area as possible in order to identify potential shifts in site use over time.
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3. Hypotheses

 Radiocarbon dates indicate that site DcRt-10 was occupied from at least 2,630 BP 

to approximately 270 BP (BC Prov. Heritage Register 2000; Kenny 1974; Wilson et al. 

2007) and historic records indicate that it was still, or also, occupied after European 

contact (Kenny 1974; Suttles 1990a). This time span likely encompasses a gradual shift 

from the Bowker Creek subphase of the Locarno Beach culture type into the Gulf of 

Georgia culture type, an assumption supported by artifact assemblages found at DcRt-10 

(Clark 2000; Kenny 1974; Owens & Pawlowski 2007). 

 My research will address changes that may appear in the faunal assemblages 

across the time span represented by the DcRt-10 deposits, and allow investigation of the 

possible faunal correlates of the different culture types present at this site. Analysis of 

faunal assemblages of known age in relation to the associated artifacts could reveal the 

degree to which culture type assemblages reflect complexes of subsistence behaviours. 

Since many of the artifacts considered diagnostic of any culture type are variants of 

hunting or animal-processing tools such as harpoons and knife blades, faunal assemblage 

analysis should provide insight into the actual ancient use of those tools.

 The utilization of different faunal resources may have varied between culture 

types, and if this variation is present it will become evident through my comparative 

analysis (Burley 1979, 1980; Mitchell 1990a; Tuma 2004). My main research hypothesis 

relates past subsistence practices to culture types, and the DcRt-10 faunal assemblages 

can be used to test two different aspects of this hypothesis.

 Main Hypothesis: 

 At DcRt-10, the artifact assemblages representing the Locarno Beach and Gulf 

of Georgia culture types differ because they are the products of different patterns or 

intensities of subsistence practices.

 My hypothesis is based on Croes’s assertion that artifact-based culture types 

reflect subsistence practices as increasing intensification of resource harvesting led to 

changes in the artifact assemblages associated with hunting, fishing, and fowling (Croes 
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1989). Two testable corollary hypotheses specifically pertaining to the DcRt-10 faunal 

material are proposed below.

3.1 Hypothesis 1: 

 The composition of the DcRt-10 faunal assemblages associated with the 

Locarno Beach culture type, or older than 1,500 BP, differs from that of the 

assemblages associated with the Gulf of Georgia culture type, or younger than 1,500 

BP, for non-taphonomic reasons.

 Given the absence of a definite Marpole culture type on southeastern Vancouver 

Island, the emergence of the Gulf of Georgia culture type is probably the most significant 

shift in artifact assemblages evident at DcRt-10 (Clark 2000). This transition occurred 

after 1,500 BP and not later than 1,100 BP (Clark 2000; Mathews 2006; Matson & 

Coupland 1995; Mitchell 1971, 1990a) and was marked by changes in artifact 

assemblages. At DcRt-10, these artifact changes seem to accompany the stratigraphic 

transition from Zone B to Zone A. Two analyses of faunal data will test Hypothesis 1: one 

will compare the stratigraphically contiguous and temporally distinct Zones A and B, and 

one will also consider other DcRt-10 faunal assemblages as well.

 3.1.1 Part 1: The faunal assemblages of DcRt-10’s oldest dated stratum (Zone 

B) and youngest dated stratum (Zone A) differ in composition from one another, for 

non-taphonomic reasons, because they represent change or intensification of 

subsistence practices between the Locarno Beach and Gulf of Georgia culture types.

 If the different artifact assemblages in Kenny’s (1974) Zone A and Zone B are 

associated with the same or very similar faunal assemblage composition, it might be the 

case that the environment––perhaps the availability of certain foods in the vicinity of the 

site––is a strong determinant of subsistence patterns, but not of material culture. This 

could suggest that culture types develop out of cultural preferences or influences 

unrelated to subsistence activity, and challenge the main hypothesis noted above. 

 If different artifact assemblages are associated with different faunal assemblage 
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compositions, the main hypothesis is not challenged. This would be the case if the Zone B 

and Zone A faunal assemblages exhibit distinct differences which taphonomic processes 

cannot fully explain but which could result from a changed pattern of faunal exploitation.

 3.1.2 Part 2: When all five data sets are included in analysis, the site-wide 

pattern shows a change in faunal assemblages indicating a shift in subsistence patterns 

between the Eldridge 1987-24 and Eldridge 1990-12 data sets, accompanying the 

Locarno Beach––Gulf of Georgia culture type transition at approximately 1,500 BP.

 Consideration of the other three faunal assemblages under study (including 

percentages of different taxa and lists of species present) is also important for helping to 

fill in the picture of past subsistence practices at the site. The artifact assemblages 

associated with these data sets are small, but if artifacts and fauna show a change 

corresponding to the approximate date of a culture type transition, it would seem that the 

two changes could be linked across the whole site. 

 If Part 2 of Hypothesis 1 holds true, the Eldridge 1987-24 data set artifact and 

faunal assemblages will resemble those of Zone B, while the Eldridge 1990-12 and 

1987-5 assemblages will resemble those of Zone A. This is predicted by the approximate 

1,500 BP date of the transition from the Locarno Beach culture type to the Gulf of 

Georgia culture type, which falls between the dates of the Eldridge 1987-24 and Eldridge 

1990-12 data sets.

3.2 Hypothesis 2: 

 The Zone A faunal assemblage contains more species and/or relatively more 

remains of certain taxa than does Zone B, as predicted by the presence of hunting 

implements specific to those taxa in Zone A but not Zone B. 

  Three types of artifacts––barbed bone points, composite toggling harpoon valves, 

and large barbed antler harpoon points––appear only in Zone A, being absent from the 

earlier Zone B (Kenny 1974:Table 103, Table 107). Kenny (1974) speculates about the 

range of subsistence activities practiced at DcRt-10 based on the different artifact 
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technologies observed. He interprets the barbed bone points as duck spear points, the 

composite toggling harpoon valves as parts of salmon harpoons, and barbed antler 

harpoon points as sea mammal hunting equipment (see Table 3). His assessment uses 

ethnographic analogy, which may seem appropriate since the Zone A assemblage is the 

most recent dated assemblage under study, but cannot be verified from archaeological 

evidence. If these tools were used for procuring the faunal taxa with which they are 

ethnographically associated, the Zone A assemblage should exhibit increased 

representation of those faunal taxa by comparison to Zone B.

  If my analysis does not reveal an increase in representation of those faunal taxa in 

the Zone A assemblage, it may be that the artifacts were not used for the same purposes at 

the time of their deposition in Zone A that they were used for when they were described 

ethnographically. However, any speculation on their actual use in such an instance would 

be premature. Alternatively, the appearance of these artifacts in Zone A could reflect a 

change in something other than subsistence practices. Raw material availability or the 

influence of neighbouring groups could have been the catalyst for the artifact change 

noted between Zone B and Zone A. The three parts of Hypothesis 2 are described below. 

 

 3.2.1 Part 1: The Zone A faunal assemblage contains more waterfowl remains 

and/or species relative to other taxa than does Zone B, as predicted by the presence of 

specialized duck spears in Zone A but not Zone B. 

 In the first part of Hypothesis 2 I am considering all waterfowl, since the 

ethnographic record on which Kenny bases his subsistence interpretation does not 

indicate that these barbed spears were used solely for the taxa that fall into the non-

indigenous classification “duck.”

  

 3.2.2 Part 2: The Zone A faunal assemblage contains more salmon and/or 

sturgeon remains relative to other taxa than does Zone B, as predicted by the presence 

of specialized fish harpoons in Zone A but not Zone B.

 The composite toggling harpoon valves in Zone A may correlate with an increase 
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in sturgeon remains, as sturgeon are the only fish other than salmon that ethnographers 

report being taken with harpoons (Jenness n.d.; Suttles 1974, 1990a, 1990b).

 3.2.3 Part 3: The Zone A faunal assemblage contains more sea mammal 

remains and/or species relative to other taxa than does Zone B, as predicted by the 

presence in Zone A of a type of sea mammal harpoon absent from Zone B.

 Ground slate points thought to be associated with sea mammal hunting are found 

in both Zone B and Zone A, but barbed antler harpoon points are confined to Zone A 

(Kenny 1974:Table 103, Table 107). The addition to the assemblage of a new type of 

specialized hunting weapon may indicate increased sea mammal hunting during the Zone 

A time period. 

 

  My research objectives are based on the assumptions that the DcRt-10 faunal 

assemblages are at least somewhat representative of ancient subsistence patterns at the 

site, and that major changes in those patterns over time will become evident when faunal 

assemblages associated (by radiocarbon date) with different time periods are compared. I 

suggest that a high degree of synchrony between changes in faunal and artifact 

assemblages over time may indicate a subsistence-driven origin for shifts in artifact 

assemblages, and, by extension, culture types as well. If faunal changes do not correspond 

to artifact changes, a non-subsistence-related origin might be considered for artifact 

assemblage and culture type shifts. These changes would be revealed by my comparison 

of faunal and artifact assemblages from both before and after the emergence of the Gulf 

of Georgia culture type around 1,500 BP. Patterns of change and stability in faunal 

assemblage composition can thus provide insight into the nature of culture types. 
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4. Methodology

4.1 Limitations of Data

 My research cannot reconstruct the complete diet of the former inhabitants of 

Willows Beach due to aforementioned preservation issues affecting plant remains and 

logistical recovery issues affecting shellfish remains in a shell midden site. Other 

taphonomic factors and recovery constraints with the potential to bias the results of my 

analysis also had to be considered. Choices made by the people living at DcRt-10 shaped 

the assemblage of faunal remains that was eventually preserved in the midden; these 

people chose certain species and individuals to harvest and bring to the site, and 

processed different species or parts of an individual in different ways that may have 

affected deposition and preservation (Lyman 2008; Reitz & Wing 1999; Stahl 1995). 

Presumably only some of the fauna consumed or used at the site eventually made its way 

into the midden, and only some of that was eventually preserved. Certain skeletal 

elements or the remains of certain taxa may be disproportionately less likely to preserve 

and therefore underrepresented (Lyman 2008; Nichol & Wild 1984; Reitz & Wing 1999; 

Stahl 1995). The percentage of faunal material that once passed through the site but is not 

represented by remains in the midden is naturally unknown. Since my project does not 

involve intensive excavation and analysis of the entire DcRt-10 midden, the faunal 

material under analysis represents an even smaller sample selected from the unknown 

amount of total faunal material preserved in the site (Lyman 2008; Reitz & Wing 1999). 

Factors of taphonomy and preservation are beyond my control as a researcher, and 

working with previously excavated material, the choice of recovery methods is also 

largely beyond my control. However, I have tried to account for other sources of potential 

bias by a careful choice of samples and quantification methods, as described below.

 

4.2 Faunal Inventory Methods

 My inquiry into prehistoric subsistence patterns at the Willows Beach site is based 

on faunal material from several DcRt-10 excavations which had been stored, unanalysed, 

at the Royal British Columbia Museum. I obtained access to the Monks and Pollitt and 
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Kenny projects, the box from Eldridge’s second 1987 excavation and the one from his 

1990 impact assessment, and a box of fauna from Eldridge’s first 1987 project which 

contained the column sample taken during that excavation. As mentioned previously, 

these five excavations were chosen for their relatively large sizes, wide spatial 

distribution across the site (see Figure 4), and attention to faunal recovery. All except 

Eldridge’s first excavation involved six-millimetre mesh screening of excavated deposits; 

all five provided faunal and artifactual materials in association with radiocarbon dates 

(Eldridge 1987a, 1987b, 1990; Kenny 1971, 1974; Mackie 2009; Monks & Pollitt 1970).

 Material in these boxes is bagged by provenience, allowing the fauna to be linked 

to stratigraphic units, artifacts, and dates. In preparation for analysis an inventory was 

made of the contents of each box, verifying their association with the appropriate 

excavations and reports on file at the BC Archaeology Branch. It became apparent that 

faunal material from the Monks and Pollitt excavation was not distinguished from that 

excavated by Ray Kenny, so from that point onwards all fauna associated with Ray 

Kenny’s 1974 thesis project was simply referred to as Kenny’s material. It became clear 

even before quantification that there was more fauna from these two excavations 

combined than from any of the others. I thus determined that my main analytical focus 

should be on the southern part of DcRt-10 where Monks and Pollitt (1970), Kenny (1971, 

1974), and Eldridge (1987a) excavated, supplemented by a discussion of subsistence in 

the northern half of the site where two of Eldridge’s (1987b, 1990) excavations took 

place. Also, none of the excavators had collected a statistically representative sample of 

shellfish remains, so my subsistence reconstruction would have to focus on vertebrates. 

 Most of the material had been recovered using six-millimetre mesh screening, 

resulting in a bias against the smallest faunal taxa. I hoped to identify smaller fauna from 

one part of the site by analysing Eldridge’s 1987 column sample. While a column sample 

may under-represent larger species that are more likely to be fragmented and scattered, it 

should provide a sampling of smaller, more abundant fauna (Erlandson 1994; Stahl 1995). 

 Eldridge’s sample consists of 19 small bags of soil, each labelled with the depth 

range it represents; I carefully screened the contents of each bag through one-millimetre 
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mesh and picked out all observed faunal bone, noting the associated provenience. No 

floral remains other than wood charcoal were found during screening. A small number of 

insect remains were recovered which by their unweathered state were judged to be recent 

intrusions dating from the time of excavation. They are listed in Appendix 4.4 but were 

not included in any analyses. As for the shellfish remains, I only collected representative 

specimens of each taxon present, as shell made up a significant portion of the column 

sample matrix and was not the focus of my analysis. Faunal assemblages from other parts 

of the site are even more biased than the column sample by the excavators’ choices of 

recovery methods, but the bias is consistent; Eldridge (1987b, 1990), Monks and Pollitt 

(1970), and Kenny (1974) all screened using six-millimetre mesh.

 During the inventory and subsequent identification, the assemblages were treated 

with care as recommended by Reitz and Wing (1999). Faunal remains were kept in their 

original provenience groupings by excavation area and stratigraphic unit. While 

completing the inventory, I repackaged specimens that I found in inappropriately sized 

containers or torn bags, ensuring that the original provenience information was retained 

and new packaging dry and clearly labeled. The matrix from the 1987 column sample was 

all assiduously returned to its original bags after screening, and extracted faunal bone and 

shell was placed in clearly labeled bags and kept together with the associated matrix.

4.3 Quantification Methods

 During faunal identification, two main types of quantifiable data were recorded: 

number of specimens and weight of skeletal material. Recording multiple types of data 

allows the possibility of comparing multiple quantification methods to avoid the 

limitations of any single method (Lyman 2008; Reitz & Wing 1999; Wigen 1980). 

 

 4.3.1 Number of Identified Specimens 

 NISP (Number of Identified SPecimens)4 was used to quantify these faunal 

remains because it can be useful for assessing the relative abundance of different taxa in 
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an assemblage (Lyman 2008; Reitz & Wing 1999). A simple measurement based on direct  

observation of the assemblage, it is less subjective than more derived forms of 

quantification such as MNI (Minimum Number of Individuals present) or estimation of 

live biomass (Lyman 2008; Reitz & Wing 1999). These derived quantification methods 

use NISP as a base for calculations which distance the results further from the original 

data, thus increasing the chance of error or bias. Like all quantification methods, NISP 

has its drawbacks. NISP values tend towards overestimation of abundance, particularly 

when the assemblage contains fragments, and cannot accurately reflect the amounts of 

meat obtained from taxa with different body sizes and numbers of skeletal elements 

(Lyman 2008; Mitchell 1990b; Reitz & Wing 1999; Rousseau et al. 2003). Although the 

problems of NISP cannot be completely avoided, it was chosen for this analysis because 

the non-derived, observation-based nature of NISP values makes them less prone to bias.

 

 4.3.2 Bone Weight 

 The fauna are also quantified by weight because bone weight analyses provide 

another means of estimating the relative abundance of different taxa (Erlandson 1994; 

Lyman 2008; Reitz & Wing 1999; Tuma 2004). Weight analyses can be used alongside 

NISP (Erlandson 1994; Ford 1990; Rousseau et al. 2003; Tuma 2004; Wigen 1980). 

Weight-based quantification is recognized as a useful tool for analyses that include broad 

faunal categories such as the size classes used in this study (Lyman 2008; Mitchell 1990b; 

Reitz & Wing 1999; Tuma 2004). Bone weight is frequently used as a base for 

calculations of live weight or edible meat weight (Erlandson 1994; Mitchell 1990b; 

Wigen 1980), but such analyses face numerous difficulties (Lyman 2008; Mitchell 1990b; 

Reitz & Wing 1999). Assessment of the potential biomass represented by different taxa 

requires known average weights for each taxon, a concept complicated by intra-species 

variation (Erlandson 1994; Lyman 2008; Reitz & Wing 1999). The potential for 

introduced error is high, and attempts to assess edible meat weight also require 

assumptions about past butchering practices and dietary preferences (Lyman 2008; Reitz 

& Wing 1999; Wigen 1980). Species-specific regression formulae can be used to 
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calculate approximate meat or live weight from bone weight (Mitchell 1990b). However, 

if such formulae had to be applied to broad size categories or unidentifiable fragments, as 

they would if used in my analysis, their meaningfulness and value would be questionable. 

 I have therefore chosen to avoid the potential pitfalls of converting bone weight 

into another form of quantification. Since both the bone mass and the muscle mass of an 

animal are proportional to its size, bone weight can arguably be used as a proxy for meat 

weight (Lyman 2008; Reitz & Wing 1999; Tuma 2004). Mitchell (1990b) indicates that 

when general taxonomic categories such as “sea mammal” are used and shellfish are not 

included in the analysis, the dietary composition estimate obtained from bone weight is 

very similar to that obtained from live weight, possibly rendering the conversion 

superfluous. In Tuma’s (2004) study of Archaic Period subsistence change in California, 

bone weight is used to calculate percentages of different faunal categories present in each 

of two faunal assemblages. Like Mitchell (1990b), Tuma (2004) includes in calculations 

bones that have been identified only to a broad category; Mitchell’s (1990b) categories 

are general taxonomic groupings such as “land mammal,” while Tuma (2004) includes 

size designations in such classifications as “small [land] mammal.” In order to maximize 

the number of specimens under consideration, I have adopted an approach similar to 

Tuma’s. Bone weight alone is not a perfect measure of relative abundance, since the ratio 

of meat to bone varies between taxa (Erlandson 1994; Lyman 2008; Tuma 2004), but 

representing data using this simple measurement avoids the compounding of errors. NISP 

was chosen for this study because its observation-based nature reduces the chance of 

introduced bias, and raw bone weight was chosen for the same reason.

 

 4.3.3 Minimum Number of Individuals

 MNI (Minimum Number of Individuals present) was also calculated, but only for 

the fauna that had been identified to the genus or species level. MNI is somewhat 

problematic for interpretation because it is a derived rather than an observed value, 

calculated using known minimum numbers of skeletal elements per individual (Ford 

1990; Lyman 2008; Mitchell 1990b; Reitz & Wing 1999). MNI tends toward 
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underestimation of abundance, cannot be used to ascertain an exact ratio of one species to 

another (Lyman 2008; Reitz & Wing 1999), and like NISP it can be affected by 

differential preservation of particular taxa or elements (Nichol & Wild 1984; Stahl 1995). 

MNI can also be used to derive quantifications of species diversity, but these are affected 

by sample size as well as differential preservation and are more meaningfully applied to 

large assemblages (Stahl 1995). MNI is of limited usefulness for small assemblages like 

those I am examining, but does solve some of the problems of NISP, in particular the 

potential for NISP values to represent the same individual multiple times (Lyman 2008; 

Wigen 1980). Although the potential utility of MNI may be low and the potential for bias 

higher than for NISP, obtaining the possible minimum numbers of individuals of the 

identified species and genera provides a useful counterbalance to the high NISP values 

(Lyman 2008; Wigen 1980).

 My approach largely bypasses the provenience aggregation problems associated 

with MNI (Lyman 2008; Wigen 1980); comparison is between temporally distinct data 

sets, so the chance of one individual appearing in more than one data set is very small. 

The 1987-5 column sample is the only data set for which aggregation could be an issue as 

it is composed of multiple distinct layers, two of which are known to have different 

radiocarbon dates and all of which represent different deposition events. In this case, I 

calculated the MNI of the taxa represented in each separately-bagged layer so as to avoid 

aggregating specimens across multiple layers. The total MNI values for the 1987-5 

column sample are the sums of the MNIs of each layer, and were not calculated from the 

combined assemblages of all layers of the column.

 Derivation of MNI for each taxon is based on known numbers of skeletal elements 

per individual (Lyman 2008; Reitz & Wing 1999; Wigen 1980). Since the number of 

skeletal elements per individual may vary even between taxa of similar body size, 

especially in the case of fish, skeletal element numbers cannot necessarily be generalized 

to unknown taxa. Therefore I only calculated the MNI of identified species or genera. 

 The identification of as many skeletal elements as possible helped me to calculate 

MNI, with reference to Cannon (1987) and Hillson (2003). After completing the faunal 
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identifications, I determined the number of each skeletal element represented for each 

species in each data set (or layer of the column sample). This allowed me to determine the 

minimum number of individuals of that species from which those elements could have 

come. Fish taxa were often assigned MNIs of one because only a few vertebrae or fewer 

than three paired elements had been found, but for several taxa enough elements were 

found that MNI quantification required further anatomical information. This information, 

obtained from Hart (1973) and Mecklenburg et al. (2002), is summarized in Table 4.

Fish Taxon Quantifiable elements per individual Source
Northern anchovy, Engraulis mordax

Pacific herring, Clupea pallasii

Salmon, Oncorhynchus sp.

Cabezon, Scorpaenichthys marmoratus
Rockfish, Sebastes sp.

Spiny dogfish, Squalus acanthias
Ratfish, Hydrolagus colliei

approx. 45 vertebrae Hart 1973
51–53 vertebrae (in BC––varies with latitude)
Median value, 52, used to calculate MNI.

Hart 1973

56–75 vertebrae
Median value, 65, used to calculate MNI.

Mecklenburg et al.  
2002

approx. 35 vertebrae Hart 1973
approx. 27 vertebrae Mecklenburg et al.  

2002
2 dorsal fin spines Hart 1973
1 dorsal fin spine, 6 teeth Hart 1973

 Table 4: Elements used for determination of fish MNIs (Hart 1973; Mecklenburg et al. 2002).

4.4 Faunal Identification Procedures

 Identification of as many as possible of the specimens from the aforementioned 

seven boxes and 19 column sample bags was crucial to the project. I opened one box at a 

time to make a detailed list of the faunal remains in each provenienced bag. For the 1987 

column sample material, identification and quantification required the use of tweezers and 

a standard lab microscope. Using the University of Victoria’s zooarchaeological 

collection as a source of comparative material and Cannon’s (1987) and Hillson’s (2003) 

identification guides as references, I attempted wherever possible to identify the species 

represented. Specimens were also placed in one of four general taxonomic categories 

(land mammal, sea mammal, fish, or bird), and categorized by size based on bone 

structure and thickness, as Tuma (2004) recommends for unidentifiable fragments. I 

expanded upon Rousseau et al.’s (2003) classification system for unidentified fauna, 

which defines terms such as “small mammal” so they become meaningful categories. For 
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the purposes of this project, several new categories––referred to as “size classes”––for sea 

mammals and fish were added to the original land mammal and bird size classes. In 

defining size classes, I considered the relative length as well as overall mass of average 

individuals of the different taxa represented. The new size classes appear in Table 6; fauna 

identified to each size class is listed in Appendix 2.

 I recorded the different shellfish taxa that were encountered in many of the faunal 

bags, but did not count the specimens. The shell assemblages associated with most of the 

excavations are merely samples of the different taxa observed, and no shellfish was 

recovered at all from Eldridge’s 1990 impact assessment. My choice not to quantify 

shellfish remains in the analysis is an attempt to control a biasing factor by standardizing 

the faunal samples. Shellfish were likely an important component of ancient diets, but the 

overwhelming volume of shell in a midden such as DcRt-10 curtails recovery of more 

than a representative sample. This limitation of the faunal assemblage means that my 

analysis focuses on the vertebrate components of the ancient diet, and to a lesser extent on 

whether the suite of shellfish taxa present exhibits variation over time.

Classificatory Term (Size Class) Definition (Rousseau et al. 2003) Example from DcRt-10

small mammal smaller than an aboriginal dog Raccoon, Procyon lotor

small/medium mammal smaller than a deer (no identified taxa)

medium mammal dog-sized to deer-sized (inclusive) Black-tailed deer, Odocoileus 
hemionus

medium/large mammal dog-sized and larger (no identified taxa)

large mammal large deer-sized and larger Elk, Cervus elaphus

small Aves smaller than a duck Marbled murrelet, 
Brachyramphus marmoratus

medium/large Aves medium duck-sized and larger Common murre, Uria aalge

large Aves large duck-sized and larger Common loon, Gavia immer

Table 5: Rousseau et al.’s (2003) classification system for unidentified fauna.
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Classificatory Term (Size 
Class) created by the author

Definition based on relative bone 
size & cortex thickness (Tuma 2004)

Example from DcRt-10

small/medium bird smaller than a medium duck Rhinoceros auklet, Cerorhinca 
monocerata

medium bird approximately medium duck-sized Mew gull, Larus canus

small sea mammal smaller than a harbour seal Harbour porpoise, Phocoena 
phocoena

small/medium sea mammal smaller than a sea lion (no identified taxa)

medium sea mammal harbour seal-sized to sea lion-sized 
(inclusive)

Harbour seal, Phoca vitulina

medium/large sea mammal harbour seal-sized and larger (no identified taxa)

large sea mammal sea lion-sized and larger Steller’s sea lion, Eumetopias 
jubata

small fish smaller than a herring Anchovy, Engraulis mordax

small/medium fish smaller than a small salmon (no identified taxa)

medium fish herring-sized to medium salmon-
sized (inclusive)

Salmon, Oncorhynchus sp.

medium/large fish large salmon-sized and larger Dogfish, Squalus acanthias

large fish larger than a large salmon Sturgeon, Acipenser sp.

Table 6: My additions to the classification system in Table 5, after Rousseau et al. (2003) and Tuma (2004). 
The fish size classes are structured slightly differently from those for other faunal types because the large 
number of fish taxa made more specific definitions desirable. “Sea lion sized” is an average of both sexes. 

 Each specimen’s general taxonomic category, size class, and, if possible, genus 

and species were recorded. Whenever possible I made note of the skeletal element 

represented by each specimen, and if unfused epiphyses were apparent the individual was 

recorded as a juvenile. Two or more pieces of broken bone clearly observed to mend 

together were recorded as a single fragmented element. 

 The weight of all specimens was recorded using electronic scales, and was 

generally measured to the nearest tenth of one gram. The only exception to this was the 

faunal material from the column sample, which was weighed, on a similar but more 

sensitive scale, to the nearest hundredth of a gram. Although most of the larger faunal 

remains were weighed individually, this was not possible for some of the smallest fauna, 

including the majority of the column sample material, due to the size and number of 
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individual specimens and the limitations of the equipment. Weight measurement data for 

each size class represented in each bag were therefore amalgamated, and as a result my 

weight measurements cannot be differentiated or compared below the size class level.

 

4.5 Radiocarbon Dates 

 Radiocarbon dating was carried out on the previously undated column sample. 

Carbonized plant material suitable for Accelerator Mass Spectrometry (AMS) dating was 

recovered from three column sample matrix bags and sent to the AMS facility at the 

University of California at Irvine. Two of the carbon samples were large enough to date, 

returning uncalibrated dates of 1210 +/-15 BP (UCIAMS-56934; wood charcoal) and 905 

+/-15 BP (UCIAMS-56935; wood charcoal)(Mackie 2009). The latter date came from the 

uppermost column sample layer, which suffered historic disturbance along with the two 

layers immediately below it (Morley Eldridge, personal communication 2009) and is thus 

unlikely to accurately represent the most recently deposited material in the column. The 

1210 +/-15 BP date is more securely linked to the layer in which it was found, as it was 

near the middle of the column, 74 to 84 centimetres above sterile basal sand and at least 

36 centimetres below any disturbance (Morley Eldridge, personal communication 2009). 

OxCal 4.0.5 was used to calibrate the three dates associated with Kenny’s excavation and 

the two column sample dates (see Table 7). The AMS report appears in Appendix 3.

Name

Zone B 
#1 
Zone B 
#2 
1987-24
1990-12

UCIAMS 
56934 
UCIAMS 
56935
Zone A 
date

Source Uncalibrated Calibrated (BP) using OxCal 4.0.5’s IntCal04 
Northern Hemisphere atmospheric curve 

from to σ from to 2 σ median

Charcoal, bottom of 
Zone B (Kenny 1974)

2630 +/- 95 BP 
(Kenny 1974)

2863 2516 68.2 2955 2367 95.3 2740

Charcoal, near top of 
Zone B (Kenny 1974)

2490 +/- 85 BP 
(Kenny 1974)

2720 2466 68.2 2741 2359 95.4 2561

Marine shell, basal Only date given is 1771 cal BP, probably a median (Eldridge 1992)
Basal deposit 70 cm DBS Only date given is 1483 cal BP, probably a median (Eldridge 1992)

Wood charcoal, 1987-5 
column sample

1210 +/- 15 BP 1173 1086 68.2 1179 1066 95.4 1130

Wood charcoal, 1987-5 
column sample

905 +/- 15 BP 900 788 68.1 909 766 95.4 861

Charcoal, middle of 
Zone A (Kenny 1974)

270 +/- 65 BP 
(Kenny 1974)

456 -1 68.1 499 -4 95.4 331

 Table 7: Radiocarbon dates used in this analysis. Only the 1987-24 and 1990-12 dates were not calibrated 
by the author using OxCal 4.0.5 (Bronk Ramsey 1995, 2001; Reimer et al. 2004).
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4.6 Units of Comparison: Data Sets

 The linkage of calibrated radiocarbon dates to all of the faunal material under 

study allowed the identification of appropriate units of comparative analysis. While the 

large amount of fauna associated with Kenny’s (1974) artifact analysis forms the core of 

my research, the other assemblages could provide additional information about later time 

periods. Significant differences between excavations in assemblage size and the number 

and size of stratigraphic units meant that useful comparison would require meaningful 

groups larger in scope than the single stratigraphic unit. Therefore, I distinguished five 

discrete clusters of information and faunal material, henceforth termed “data sets.” These 

five units of analysis and comparison were chosen because each is associated with a 

calibrated radiocarbon date, solidifying the temporal distinctions between them. Since 

most of the data sets are associated with only a single date, it did not seem worthwhile to 

search for trends within each set as the timing or rapidity of any change could not be 

ascertained. Similarly, no attempt was made to identify the season or seasons of site use 

based on the faunal assemblages. Within the span of time represented by a data set (an 

unknown value for all data sets except Zone B), seasonal occupation patterns would be 

difficult to identify.

 In chronological order by calibrated date, the five sets are: data from Kenny’s 

(1974) Zone B stratigraphic unit, data from Eldridge’s (1987b) second 1987 excavation, 

data from Eldridge’s 1990 impact assessment, data from Eldridge’s (1987a) column 

sample material, and data from Kenny’s (1974) Zone A stratigraphic unit. For ease of 

reference, the three data sets corresponding to Morley Eldridge’s excavations are 

designated in my analyses by permit numbers assigned by the British Columbia 

Archaeology Branch. Therefore, the column sample bears the permit number 1987-5; the 

second 1987 excavation has permit number 1987-24; and the impact assessment in the 

northern part of the site will be referred to as 1990-12 (Eldridge 1987a, 1987b, 1990). As 

I examined each box of fauna and the column sample, identifying and quantifying all 

specimens as described above, I sorted the resulting information into these five data sets.

 Since the Zone A and Zone B data sets represent contiguous stratigraphic units, 
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distinguishing the Zone A and Zone B faunal remains became an important concern. The 

depth at which Zone B appeared varied somewhat between excavation units (Kenny 

1971, 1974). Unfortunately, the vertical provenience of Kenny’s faunal material was only 

recorded by arbitrary ten-centimetre levels, not by natural strata. Based on the known 

depth of the Zone A––B stratigraphic transition in each excavation unit, I was able to 

identify bags of faunal material as belonging to one of three categories: unambiguously 

within Zone A, transitional, or unambiguously within Zone B. The transitional material 

consists of seven bags of faunal remains recovered from arbitrary levels that straddled the 

Zone A––B stratigraphic distinction recorded by Kenny (1971, 1974). Due to the 

impossibility of separating the fauna within a single bag by stratigraphic Zone without 

clearer provenience data, I chose to exclude these transitional bags from further analysis 

and comparison. The ambiguous relationship of this material to either the Zone A or the 

Zone B set means that adding it to one or the other of the two would introduce an 

unknown quantity of error, complicating comparison between them. The weights, NISP 

values, and identifications of the fauna in these seven bags were recorded, but for my 

research I only included unambiguous Zone A material in the Zone A data set and 

unambiguous Zone B data in the Zone B data set.

 Once the faunal data had been divided into the five data sets, I created detailed 

lists of each data set’s vertebrate fauna. These included each specimen’s general 

taxonomic category, size class, weight, and usually also the genus, species, and skeletal 

element. Total NISP values for each of the size classes within each data set were then 

determined by the simple process of adding up the NISP values for all specimens of each 

size class. The total weight of each size class within each data set was calculated in the 

same way. Once this had been done the NISP values of all the faunal size classes were 

added together to create a total faunal NISP value for the data set, and a total faunal 

weight value was likewise calculated. The Eldridge (1987a) 1987-5 column sample data 

set was treated as a single unit due to the small sizes of the assemblages found in each 

layer, the relative closeness of the two radiocarbon dates (Bronk Ramsey 1995, 2001; 

Reimer et al 2004) and the fact that only one date was taken from an undisturbed layer 
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(Morley Eldridge, personal communication 2009). For analytical purposes the total NISP 

and weight of the column sample fauna included all layers together.

 Using the total NISP and total weight of all of the food fauna represented in a data 

set, I calculated the percentages, by NISP and by weight, of the different types and size 

classes of fauna comprising that data set’s faunal assemblage. This was done in order to 

allow comparison of faunal assemblage composition between data sets. Since the faunal 

assemblages of each data set differ in size, direct comparisons of weights or numbers of 

specimens are less useful than comparisons of percentages. Both weight and NISP 

percentages were determined at the size class level. The large number of taxa could 

complicate interpretation of taxon-level percentages, and general dietary composition 

analyses are arguably better suited to larger categories (Lyman 2008; Mitchell 1990b; 

Reitz & Wing 1999; Tuma 2004)

 In addition to NISP and weight quantification, I created lists of all of the faunal 

species or genera identified in each data set. These species lists included the general 

faunal type, size class, and total NISP value for each species or genus identified, and were 

organized by faunal category and size class so that related and similarly-sized taxa were 

grouped together. Weight was not included in these lists because of the aforementioned 

amalgamation of weight measurements by size class. Simpler species lists were created 

for the shellfish from each data set; since no NISP was calculated, the shellfish lists 

catalogued the taxa present as specifically as possible. The species lists allowed for the 

determination of MNI for each species (or in some cases genus) represented. 

 

4.7 Artifact Assemblages

 I subjected the artifact assemblage data to comparative analysis in order to verify 

the scope of the differences between Zone A and Zone B and to examine Eldridge’s 

(1987a, 1987b, 1990) artifact assemblages in relation to those discussed by Kenny (1974). 

I considered this a necessary step since my research is concerned with culture types, 

which are defined primarily by artifact assemblages and only secondarily associated with 

time periods. This was a simpler process than the faunal quantification, particularly since 
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I could only access data and not the artifacts themselves. The Eldridge 1987-5 column 

sample data set was not included in this comparison as it did not contain any artifacts.

 Using Kenny’s thesis and Eldridge’s project reports as a source of quantifiable 

data, I calculated the percentages of five artifact categories found in each data set’s 

artifact assemblage (Eldridge 1987a, 1987b, 1990; Kenny 1974:Table 100). These 

categories were flaked stone artifacts, ground stone artifacts, bone artifacts, antler 

artifacts, and abrasive stones. Change in the relative proportions of some of these 

categories has been associated with the emergence of the Gulf of Georgia culture type 

(Clark 2000; Matson & Coupland 1995; Mitchell 1990a). Kenny (1974) discusses the 

Zone A and Zone B artifact assemblages in considerable detail, but quantification of the 

artifact assemblages associated with the other data sets allowed me to compare them to 

those of Zones A and B and look for similarities associated with different culture types. 

 In order to reduce the possibility of error in associating artifacts with data sets, the 

only artifacts considered were those for which provenience was known so that their 

placement within a specific data set was unquestionable. All recorded artifacts in the 

Eldridge 1987-24 and 1990-12 data sets fell into one of the five categories described 

above (Eldridge 1987b, 1990). The larger assemblages associated with Zones A and B 

included small numbers of other types of artifacts as well (Kenny 1974:Table 100), but to 

maintain consistency only these five major types were used for percentage calculations. 

  The results of my analysis are detailed in Appendices 4 and 5, and their 

implications for my two hypotheses are discussed in the following chapter.
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5. Results and Discussion

5.1 Results

 This chapter discusses the results of the faunal identifications and their relevance 

to the two testable aspects of my hypothesis. Appendix 4 includes the NISP and weight 

quantification, taxonomic identification, and skeletal element identification for vertebrate 

remains in each data set, as well as a list of shellfish taxa. Appendix 6 contains each data 

set’s weight and NISP values and percentages. The results of Chi-squared analyses appear 

in Tables 10 and 11 and Section 13.5. When assemblages from different data sets are 

compared in this chapter, the data sets are arranged in chronological order according to 

their associated radiocarbon dates. 

 My hypotheses are concerned with differences in faunal assemblage composition, 

which in this case is defined as the relative proportions of different faunal taxa within 

each of the assemblages. Most changes revealed by my analysis are of less than ten 

percent, with the majority being changes of less than three percent; it is difficult to assert 

that any of these small fluctuations reflect real inter-assemblage changes. However, Χ2 

analysis can reveal the significance of inter-assemblage differences in weight and NISP 

distribution among faunal types and size classes. As regards the testing of hypotheses, a 

statistically significant change in faunal assemblage composition between two data sets 

will receive more consideration than a non-significant one. Comparison of species lists 

between assemblages may reveal differences in the presence or absence of multiple taxa, 

which would also be considered definite changes. 

 Combining all the data sets, the total number of vertebrate faunal specimens in the 

studied assemblage is 13,964. These remains have a combined total weight of 6,256.3 

grams. Not all of these faunal specimens were used in the testing of my hypotheses. I 

suggest that analyses of dietary composition should exclude taxa that did not serve as 

food for humans. Therefore, a few taxa believed extremely unlikely to have been 

consumed were removed from consideration, and the remaining faunal specimens are 

referred to as “food fauna.”  Table 8 lists the NISP and weight values for the total 

vertebrate faunal assemblages and for the food faunal assemblages of each data set.
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Data Set Total NISP Food Fauna NISP Total Weight Food Fauna Weight

Zone B 833 783 1,344.8 g 1,076.0 g

Eldridge 1987-24 132 130 372.6 g 356.0 g

Eldridge 1990-12 411 406 1,407.9 g 1,361.7 g

Eldridge 1987-5 11,058 11,058 51.69 g 51.69 g

Zone A 1,530 1,461 3,079.3 g 2,769.2 g

 Table 8: Total NISP and weight results for the five data sets. Details of faunal type and size class 
distributions are found in Tables 9 and 17. Section 11 contains full lists, and shellfish taxa from the four 

data sets associated with shell (Zone B, Eldridge 1987-24, Eldridge 1987-5, and Zone A).

5.2 Food Fauna and Non-Food Fauna 

 I assessed all five faunal assemblages to determine which taxa were least likely to 

have served as food for the past inhabitants of DcRt-10. To limit the potential for bias, I 

chose to remove only three taxa from consideration. These are the Aboriginal dogs (Canis 

familiaris) found in most data sets, the mice (Peromyscus sp.) found in Zones A and B, 

and the introduced European rat (Rattus sp.) found in Zone A. Some other DcRt-10 fauna 

may be the remains of animals killed for non-subsistence purposes such as the harvesting 

of fur or feathers, stomach contents of animals butchered at the site, or specimens that 

entered the midden through processes unrelated to human food-gathering (Hart 1973; 

Rahemtulla 2003; Reitz & Wing 1999). Which specimens these may be is unknown, 

however. There is no ethnographic or archaeological evidence that harvesting for fur or 

feathers precluded consumption of the meat, or that small-bodied taxa could not have 

been prey for humans as well as for larger animals. A decision to exclude from analysis 

taxa other than those listed above would be tentative at best and risk introducing bias.

 Mice, and, later, European rats may have scavenged human refuse or shared 

human living spaces, occasionally resulting in their inclusion in midden deposits (Reitz & 

Wing 1999). However, mice are not known to have been a traditional food of Northwest 

Coast peoples (Suttles 1974). European rats would not have been introduced as a food 

source, so it is improbable that a habit of eating rats and mice developed after contact and 

subsequently went unrecorded. For these reasons the presence of mouse and rat remains 

at DcRt-10 seems highly unlikely to reflect a subsistence practice of the inhabitants.
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 Ethnographic reports indicate that Salish-speaking groups kept dogs for a variety 

of reasons (Jenness n.d.; Suttles 1974, 1990a, 1990b). Dogs served as pets, but had more 

important roles as well. They were often trained to aid in the hunting of deer and elk, and 

some were bred specifically to provide thick white fur for spinning and weaving, but no 

mention is made in ethnographic reports of dogs being eaten traditionally or after contact 

(Jenness n.d.; Suttles 1974, 1990a, 1990b). Deliberate dog burials found at DcRt-10 

suggest that these animals were held in special regard by the inhabitants of the site. An 

undated dog burial was unearthed in 2002 in the northern part of DcRt-10 (Kinzie 2003), 

and Eldridge’s first 1987 excavation, which produced the column sample used in my 

research, also yielded both human and dog burials (Eldridge 1987a). None of the dog 

remains found in Zones A and B were found in burial contexts, but nevertheless they 

seem highly unlikely to represent subsistence behaviour on the part of the inhabitants. 

 These taxa were removed from species lists, eliminating one mouse and 49 dog 

specimens from Zone B; two dog bones from Eldridge 1987-24 and five from Eldridge 

1990-12; and one rat, seven mouse, and 61 dog specimens from Zone A. The Eldridge 

1987-5 column sample remained unchanged, as it does not contain these taxa. For ease of 

reference, “non-food fauna” is hereafter used to refer to the removed taxa. Weight and 

NISP percentages were recalculated for the food faunal assemblages (see Table 8).

 Removing non-food faunal remains did not impact the relative proportions of 

faunal size classes within each assemblage, and no assemblage underwent a statistically 

significant change (see Appendix 6). Changes in NISP and weight percentage distribution 

between the total Zone A and Zone B faunal assemblages were compared to the changes 

between the Zone A and Zone B food faunal assemblages. Trends in weight and NISP 

percentage representation in the food faunal assemblages were found to mirror those 

observed in the total assemblages. Since the removal of non-food faunal data appears to 

have negligible impact on the relative weight and NISP proportions of faunal size classes, 

it seems reasonable to consider food faunal assemblages sufficient for further analyses.
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5.3 Hypothesis 1, Part 1

 The first hypothesis tested by my analysis states that the faunal assemblage 

compositions of DcRt-10’s oldest (Zone B) and youngest (Zone A) dated strata differ for 

non-taphonomic reasons because of a change or intensification of subsistence practices. 

As explained in Section 5.2, only the food fauna was used to test this hypothesis.

 

 5.3.1 Bone Weight and NISP Value Percentages for Zone B and Zone A
  Table 9 lists weight and NISP values and percentages for the Zone A and B fauna. 

Figures 5 and 6 show the Zone B and Zone A assemblages’ size class distributions 

measured by bone weight. Figures 7 and 8 show their NISP value size class distributions.

Faunal 
Type

Size Class Zone B Zone A Zone B Percentages Zone A Percentages

Weight (g) NISP Weight (g) NISP Weight % NISP % Weight % NISP %

Land 
Mam.

Small 0.5 3 46.9 34 0.05 0.38 1.69 2.33

Small/Med 4.7 13 15.6 25 0.43 1.66 0.56 1.71

Medium 452.4 155 640.6 194 42.05 19.80 23.13 13.28

Med/Large 225.3 141 426.1 254 20.83 17.99 15.39 17.39

Large 139.1 10 612.8 56 12.86 1.28 22.13 3.83

Total Land Mam. 822.0 322 1742.0 563 76.22 41.10 62.91 38.54

Sea 
Mam.

Small 0 0 5.3 2 0 0 0.19 0.14

Small/Med 0.8 6 0 0 0.07 0.77 0 0

Medium 125.8 38 160.4 44 11.63 4.85 5.79 3.01

Med/Large 2.6 4 63.6 20 0.24 0.51 2.30 1.37

Large 13.7 3 497.8 27 1.27 0.38 17.98 1.85

Total Sea Mam. 142.9 51 727.1 93 13.21 6.50 26.26 6.37

Fish Small 0 0 0 0 0 0 0 0

Small/Med 0.4 45 0.4 12 0.04 5.74 0.01 0.82

Medium 22.3 93 42.5 230 2.06 11.86 1.54 15.74

Med/Large 27.7 123 106.6 341 2.56 15.69 3.85 23.34

Large 7.9 12 15.9 36 0.73 1.53 0.57 2.46

Total Fish 58.3 273 165.4 619 5.39 34.82 5.97 42.37

Bird Small 0.8 4 3.1 10 0.07 0.51 0.11 0.69

Small/Med 0.7 5 0.8 5 0.06 0.64 0.03 0.34

Medium 12.5 74 15.7 41 1.16 9.44 0.57 2.81

Med/Large 25.1 47 59.8 89 2.32 6.00 2.16 6.09

Large 13.7 7 55.3 41 1.27 0.89 2.00 2.81

Total Bird 52.8 137 134.7 186 4.88 17.48 4.86 12.70

 Table 9: Bone weight and NISP values and percentages for the Zone B and Zone A food fauna. Percentages 
showing large changes are in bold type. For total weight and NISP values, see Table 8. 

                                                                                                                              44



01020304050

La
nd

 M
am

m
al

S
ea

 M
am

m
al

Fi
sh

B
ird

2.
00

0.
57

17
.9

8

22
.1

3

2.
16

3.
85

2.
30

15
.3

9

0.
57

1.
54

5.
79

23
.1

3

0.
03

0.
01

0.
56

0.
11

0.
19

1.
69

Z
o

ne
 A

 F
o

o
d

 F
au

na
 S

iz
e 

C
la

ss
 W

ei
g

ht
 P

er
ce

nt
ag

es

Percent of Food Fauna Weight

S
m

al
l

S
m

al
l/M

ed
M

ed
iu

m
M

ed
/L

g
La

rg
e

Fi
gu

re
 6

: P
er

ce
nt

ag
e 

of
 th

e 
to

ta
l Z

on
e 

A
 f

oo
d 

fa
un

al
 w

ei
gh

t r
ep

re
se

nt
ed

 b
y 

ea
ch

 s
iz

e 
cl

as
s.

 T
ot

al
 f

oo
d 

fa
un

a 
w

ei
gh

t 2
,7

69
.2

 g
.

    

0510152025

La
nd

 M
am

m
al

S
ea

 M
am

m
al

Fi
sh

B
ird

2.
81

2.
46

1.
85

3.
83

6.
09

23
.3

4

1.
37

17
.3

9

2.
81

15
.7

4

3.
01

13
.2

8

0.
34

0.
82

1.
71

0.
69

0.
14

2.
33

Z
o

ne
 A

 F
o

o
d

 F
au

na
 S

iz
e 

C
la

ss
 N

IS
P

 P
er

ce
nt

ag
es

Percent of Food Fauna NISP

S
m

al
l

S
m

al
l/M

ed
M

ed
iu

m
M

ed
/L

g
La

rg
e

Fi
gu

re
 8

: P
er

ce
nt

ag
e 

of
 th

e 
to

ta
l Z

on
e 

A
 f

oo
d 

fa
un

al
 N

IS
P 

re
pr

es
en

te
d 

by
 e

ac
h 

si
ze

 c
la

ss
. T

ot
al

 f
oo

d 
fa

un
a 

N
IS

P 
1,

46
1.

01020304050

La
nd

 M
am

m
al

S
ea

 M
am

m
al

Fi
sh

B
ird

1.
27

0.
73

1.
27

12
.8

6

2.
32

2.
56

0.
24

20
.8

3

1.
16

2.
06

11
.6

3

42
.0

5

0.
06

0.
04

0.
07

0.
43

0.
07

0.
05

Z
o

ne
 B

 F
o

o
d

 F
au

na
 S

iz
e 

C
la

ss
 W

ei
g

ht
 P

er
ce

nt
ag

es

Percent of Food Fauna Weight

S
m

al
l

S
m

al
l/M

ed
M

ed
iu

m
M

ed
/L

g
La

rg
e

Fi
gu

re
 5

: P
er

ce
nt

ag
e 

of
 th

e 
to

ta
l Z

on
e 

B
 f

oo
d 

fa
un

al
 w

ei
gh

t r
ep

re
se

nt
ed

 b
y 

ea
ch

 s
iz

e 
cl

as
s.

 T
ot

al
 f

oo
d 

fa
un

a 
w

ei
gh

t 1
,0

76
.0

 g
.

     

0510152025

La
nd

 M
am

m
al

S
ea

 M
am

m
al

Fi
sh

B
ird

0.
89

1.
53

0.
38

1.
28

6.
00

15
.6

9

0.
51

17
.9

9

9.
44

11
.8

6

4.
85

19
.8

0

0.
64

5.
74

0.
77

1.
66

0.
51

0.
38

Z
o

ne
 B

 F
o

o
d

 F
au

na
 S

iz
e 

C
la

ss
 N

IS
P

 P
er

ce
nt

ag
es

Percent of Food Fauna NISP

S
m

al
l

S
m

al
l/M

ed
M

ed
iu

m
M

ed
/L

g
La

rg
e

Fi
gu

re
 7

: P
er

ce
nt

ag
e 

of
 th

e 
to

ta
l Z

on
e 

B
 f

oo
d 

fa
un

al
 N

IS
P 

re
pr

es
en

te
d 

by
 e

ac
h 

si
ze

 
cl

as
s.

 T
ot

al
 f

oo
d 

fa
un

a 
N

IS
P 

78
3.

                                                                                                                              45



 These two faunal assemblages show several compositional differences based on 

bone weight and NISP percentages. The distribution of specimen numbers between the 

four main faunal types does not differ significantly between Zone B and Zone A, but the 

faunal type weight distributions are significantly different beyond the 0.025 level (χ2 = 

9.35). By weight, the percentage of the assemblage taken up by all land mammals 

decreases by 13.3 percent from Zone B to Zone A, and the percentage of all sea mammals 

increases by 13.1 percent. These are by far the largest weight changes, and may therefore 

be the sources of the significant change in assemblage composition by faunal type weight.

 Weight quantification by size class within faunal types indicates that land mammal 

assemblage composition is significantly different (χ2 = 22.90, p < 0.0001) between Zone 

B and Zone A, as is sea mammal assemblage composition (χ2 = 23.46, p < 0.0001). The 

size class weight distributions of fish and bird assemblages do not differ significantly. 

Size class representation by NISP differs to a significant degree between the zones for 

fish (χ2 = 33.29, p < 0.0001) and bird (χ2 = 17.29, p < 0.005) assemblages, but not for 

land and sea mammal assemblages. 

 This accords with the pattern of percentage differences between the zones: the 

largest changes in land and sea mammal assemblages are weight changes, while the 

largest fish and bird changes occur in NISP, and when size classes are amalgamated the 

changes in land and sea mammal weights are most prominent. 

 Small land mammal shows only a slight bone weight increase of 1.6 percent. 

Medium land mammal decreases in representation by both weight and NISP; the weight 

decrease of 18.9 percent is considerable. Medium/large land mammal weight decreases by 

5.4 percent. Large land mammal and large sea mammal both increase in bone weight 

representation, with large sea mammal increasing by 16.7 percent and large land mammal 

increasing by 9.3 percent. The weight of medium sea mammal bone decreases by 5.8 

percent, and that of medium/large sea mammal bone increases by 2.1 percent.

 From Zone B to Zone A, the number of small/medium fish specimens declines by 

4.9 percent. However, the NISP of medium fish increases by 3.9 percent, and that of 

medium/large fish by 7.7 percent. Medium bird NISP decreases by 6.6 percent, and large 
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bird NISP increases by 1.9 percent. 

 Changes observed between Zone B and Zone A include decreased weight 

percentages of all land mammal remains, and medium land mammal remains in 

particular; medium/large and large land mammal weight increase. There is increased 

weight representation of sea mammals, and large sea mammals in particular; medium sea 

mammal weight decreases and that of medium/large sea mammals increases very slightly. 

Significant change also occurs in the size class distributions of fish and bird NISP, where 

medium and medium/large fish increase and small/medium fish and medium birds 

decrease. While faunal assemblage composition by weight percentage shows significant 

differences between Zone B and Zone A at two levels, faunal type distribution and the 

size class distribution within two faunal types, composition measured by NISP percentage 

only differs significantly for the size class distributions of two faunal types. This may 

suggest that the weight differences are more substantial than the NISP differences.

 Tables 10 and 11 show the results of the χ2 analyses conducted on the five data 

sets, including those discussed above.

 
Form of 
quantification

Samples 
(Left column data set compared to 

right column data set)

Χ2 

(df = 3)
Significance level

Faunal type 
weight 
percentages 

Zone B Zone A 9.35 Significant at the 0.025 level
Zone B Eldridge 

1987-24
1580.95 Significant beyond the 0.0001 

level
Eldridge 
1987-24

Eldridge 
1990-12

7.66 Non-significant

Eldridge 
1990-12

Zone A 32.43 Significant beyond the 0.0001 
level

Eldridge 1987-5 
column sample

Zone A 743.65 Significant beyond the 0.0001 
level

Faunal type 
NISP 
percentages

Zone B Zone A 3.29 Non-significant
Zone B Eldridge 

1987-24
223.03 Significant beyond the 0.0001 

level
Eldridge 
1987-24

Eldridge 
1990-12

7.59 Non-significant

Eldridge 
1990-12

Zone A 59.76 Significant beyond the 0.0001 
level

Eldridge 1987-5 
column sample

Zone A 135.17 Significant beyond the 0.0001 
level

Table 10: Food faunal assemblage compositions compared between data sets.
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Data sets 
compared 
(samples)

Faunal 
type

Weight percentages  NISP percentages

Χ2 value 
(df = 4) 

Significance level Χ2 value  
(df = 4)

Significance level

Zone B & 
Zone A

Land 
Mammal

22.90 Significant beyond the 
0.0001 level

6.55 Non-significant

Sea 
Mammal

23.46 Significant beyond the 
0.0001 level

2.96 Non-significant

Fish 0.69 Non-significant 33.29 Significant beyond the 
0.0001 level

Bird 0.95 Non-significant 17.29 Significant beyond the 
0.005 level

Zone B & 
Eldridge 
1987-24

Land 
Mammal

21.80 Significant beyond the 
0.0002 level

43.60 Significant beyond the 
0.0001 level

Sea 
Mammal

2385.34 Significant beyond the 
0.0001 level

30.64 Significant beyond the 
0.0001 level

Fish 80.36 Significant beyond the 
0.0001 level

88.97 Significant beyond the 
0.0001 level

Bird 14.91 Significant beyond the 
0.005 level

76.07 Significant beyond the 
0.0001 level

Eldridge 
1987-24 & 
1990-12

Land 
Mammal

83.95 Significant beyond the 
0.0001 level

6.42 Non-significant

Sea 
Mammal

5.38 Non-significant 0.95 Non-significant

Fish 1.42 Non-significant 5.75 Non-significant
Bird 2.21 Non-significant 4.88 Non-significant

Eldridge 
1990-12 & 
Zone A

Land 
Mammal

67.90 Significant beyond the 
0.0001 level

197.88 Significant beyond the 
0.0001 level

Sea 
Mammal

20.48 Significant beyond the 
0.0004 level

3.56 Non-significant

Fish 2.85 Non-significant 17.18 Significant beyond the 
0.005 level

Bird 1.56 Non-significant 4.21 Non-significant
Table 11: Faunal type size class distributions compared between data sets.

5.3.2 Species Lists and MNIs for Zone B and Zone A

 As shown by the species lists in Tables 12 through 15, Zone A seems to contain a 

richer faunal assemblage than does Zone B. This is apparent in the numbers of taxa within 

each size class, the variety of taxa identified, and to a lesser extent the MNI differences. 

Vertebrate and shellfish assemblages both seem to represent increasingly intensive 

exploitation of the same habitats over time. These results accord with the changes in 

assemblage composition by weight and NISP, as well as with Hypothesis 1.

 Inter-assemblage differences in the variety of sizes represented and numbers of 

taxon within each size class could be considered compositional differences. Zone B has 
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one more taxon than Zone A in each of three size classes: medium sea mammal, medium 

fish, and small/medium bird. However, nine size classes contain more taxa in Zone A, so 

it could still be argued that Zone A exhibits a greater variety of sizes of faunal taxa. Two 

fish taxa also appear in larger size classes in Zone A. All salmon (Oncorhynchus spp.) 

bones in Zone B are from medium-sized fish, but Zone A contains medium/large salmon 

as well. Likewise, all Zone B rockfish (Sebastes sp.) are medium/large, but Zone A also 

contains large rockfish. Trends revealed by the species lists largely correlate with weight 

and NISP trends; for instance, large sea mammal increases in NISP, weight, and number 

of taxa. However, the small scale of most changes suggests caution should be exercised in 

interpreting the species lists according to weight or NISP trends.

 When the taxa are identified, the difference between Zones A and B becomes more 

pronounced. The two zones share only 32 identified faunal taxa, and both contain a range 

of taxa of different types and sizes that they do not share. Taxa unique to Zone B are 

mostly birds, but Zone A contains several small land mammal, sea mammal, and fish taxa 

as well as a large number of bird taxa not found in Zone B. This seems suggestive of an 

increase in the variety of faunal taxa exploited between Zone B and Zone A.

 The types of habitats represented by the faunal assemblages in Zones A and B do 

not appear radically different. Land and sea mammals, many marine and some terrestrial 

birds are present, as well as a range of largely common fish found in shallow coastal 

waters for at least part of the year (Hart 1973). The albatross found in both zones is not 

exceptional; it was identified with almost complete certainty as the short-tailed albatross 

(Phoebastria albatrus), a species known from other archaeological sites and common in 

British Columbia’s inshore waters before the twentieth century (Committee on the Status 

of Endangered Wildlife In Canada 2003). The presence of sturgeon (Acipenser sp.) in 

Zone A could indicate connection or access to the Fraser River region which may not 

have occurred to the same extent in the Zone B time period. However, this single sturgeon 

specimen is unlikely to signify a major dietary shift, and since sturgeon can occasionally 

be caught in salt water it may not even indicate changed settlement or trade patterns.

 Although shellfish remains were not quantified by weight or NISP, the list of 
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shellfish species shown in Appendix 4 can be used to compare taxonomic presence and 

absence. Zone A has a more species-rich shell assemblage containing 19 different taxa 

while Zone B has only 11 shellfish taxa. All of the shellfish taxa found in Zone B also 

occur in Zone A. A range of shellfish habitats is represented; in Zone B, five taxa are 

sandy or muddy substrate bivalves and six are rock-dwelling shellfish. In Zone A, seven 

taxa prefer sandy or muddy areas, while 12 prefer rocky areas. Between Zone B and Zone 

A, the shellfish gatherers do not seem to have made a radical shift in harvesting areas, but 

the greater number of rock-dwelling taxa in Zone A may suggest that rocky areas were 

exploited more fully during the later time period. The increased variety of shellfish in 

Zone A may also indicate a general increase in the extensiveness of shellfish harvesting. 

Shellfish assemblages from DcRt-10 exhibit the same general trend as vertebrate faunal 

assemblages; from Zone B to Zone A, an increase in the number and diversity of taxa is 

apparent, and the same habitats seem to be exploited to a greater extent.

 Tables 12 through 15 show the NISP and MNI values for the vertebrate faunal 

assemblages from each data set. Specimens of near-certain identification were included in 

MNI calculations, but those recorded as “unidentified” or of uncertain identification were 

not, particularly where the the MNI of a positively-identified taxon could be affected. 

Appendix 5 lists MNI values by data set, along with the skeletal elements which were 

used to determine each MNI or were the most common in each assemblage.

 The small sample sizes ensure that most inter-assemblage MNI differences are of 

only one or two individuals. However, the MNI lists suggest that the Zone A assemblage 

may have more animals and greater species richness than Zone B. The larger faunal 

assemblage of Zone A may have some effect on the higher MNI and greater number of 

taxa, but it should also be noted that the Zone A fauna was recovered from a smaller 

volume of midden matrix than the Zone B fauna (Kenny 1974). Since the apparent 

increases in taxonomic richness and number of individuals, as well as weight and number 

of specimens, are not associated with a larger volume of midden, they are perhaps more 

likely to be valid changes. The MNI lists also support the trend of changing assemblage 

composition which was observed through bone weight and NISP percentages.
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Size Taxon
Zone B Eldridge 

1987-24
Eldridge 
1990-12

Eldridge 
1987-5

Zone A

NISP MNI NISP MNI NISP MNI NISP MNI NISP MNI

S

Beaver, Castor canadensis – – – – – – – – 2 1
Mink, Mustela vison – – – – – – – – 2 1

Mouse, Peromyscus sp. 1 1 – – – – – – 7 1
Rat, Rattus sp. – – – – – – – – 1 1

Racoon, Procyon lotor 1 1 – – – – – – 5 1
Prob. Red squirrel, 

Tamiasciurus hudsonicus
– – – – – – – – 1 1

River otter, Lontra 
canadensis

2 1 – – – – 1 1 1 1

Vancouver Isl.  marmot, 
Marmota vancouverensis

– – – – – – – – 1 1

unid. 1 – – – – – – – 22 –
S/M unid. 12 – – – 2 – 5 – 25 –

M

Black-tailed deer, 
Odocoileus hemionus

47 3 8 1 39 3 1 1 48 2

Dog, Canis familiaris 49 3 2 2 5 2 – – 61 2
unid. 108 – 87 – 219 – 4 – 146 –

M/L unid. 141 – 15 – 45 – – – 254 –

L

Black bear, Ursus 
americanus

4 1 – – – – – – 3 1

Elk, Cervus elaphus 5 1 1 1 2 1 – – 17 1
unid. 1 – 3 – 2 – – – 36 –

Table 12: Land mammal NISP and MNI values for the five data sets. 

Size Taxon
Zone B Eldridge 

1987-24
Eldridge 
1990-12

Eldridge 
1987-5 Zone A

NISP MNI NISP MNI NISP MNI NISP MNI NISP MNI

S
Harbour porpoise, 

Phocoena phocoena
– – – – – – – – 1 1

unid. – – – – – – – – 1 –
S/M unid. 6 – – – – – – – – –

M

Harbour seal, Phoca 
vitulina

31 2 – – 7 1 – – 28 2

Pacific white-sided 
dolphin, Lagenorhynchus 

obliquidens
1 1 – – 1 1 – – – –

unid. 6 – 1 – 1 – 1 – 16 –
M/L unid. 4 – 1 – – – – – 20 –

L
Steller’s sea lion, 

Eumetopias jubata
– – – – – – – – 3 1

unid. 3 – – – – – – – 24 –
Table 13: Sea mammal NISP and MNI values for the five data sets.
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Size Taxon
Zone B Eldridge 

1987-24
Eldridge 
1990-12

Eldridge 
1987-5 Zone A

NISP MNI NISP MNI NISP MNI NISP MNI NISP MNI

S

Anchovy, Engraulis mordax – – – – – – 551 20 – –
Pacific sandlance, Ammodytes 

hexapterus – – – – – – 22 7 – –

Surf smelt, Hypomesus pretiosus – – – – – – 8 5 – –
unid. – – – – – – 6043 – – –

S/M unid. 45 – – – – – – – 12 –

M

Flatfish, unid. sp. – – – – 2 1 – – 1 –

Great sculpin, Myoxocephalus 
polyacanthocephalus 4 1 5 1 1 1 1 1 25 1

Herring, Clupea pallasii 2 1 – – – – 2454 54 7 2
Irish Lord sculpin, 
Hemilepidotus sp. – – – – – – 6 1 – –

Kelp greenling, Hexagrammos 
decagrammus 2 1 – – 10 1 7 4 5 1

Pile perch, Damalichthys vacca 1 1 – – 2 1 1 1 – –

Red Irish Lord, Hemilepidotus 
hemilepidotus 2 1 – – 1 1 – – 1 1

Rock sole, Lepidopsetta 
bilineata – – – – – – – – 1 1

Salmon, Oncorhynchus sp. 77 2 1 1 7 1 110 16 128 2
Sculpin (poss. Red Irish lord, H. 

hemilepidotus) – – – – – – 1 – – –

Starry flounder, Platichthys 
stellatus 5 1 – – – – – – 9 1

White-spotted greenling, 
Hexagrammos stelleri – – – – – – 1 1 – –

unid. – – – – 3 – 1771 – 54 –

M/L

Cabezon, Scorpaenichthys 
marmoratus 2 1 – – 2 1 – – 14 2

Dogfish, Squalus acanthias 28 1 1 1 4 1 2 1 33 2

Flatfish, unid. sp. 2 – – – – – – – – –

Large sculpin, unid. sp. – – – – – – – – 4 –

Pacific cod, Gadus 
macrocephalus 1 1 – – – – 1 1 9 1

Redstripe rockfish, Sebastes 
proriger –

1

–

–

–

1

–

1

1

3

Rockfish (prob. Red-banded, S. 
babcocki) 1 – – – –

Rockfish, Sebastes sp. 24 – 11 2 115

Shortraker rockfish, Sebastes 
borealis – – – – 1

Salmon, Oncorhynchus sp. – – – – – – – – 7 1
unid. 65 – 2 – 17 – 53 – 157 –

L

Big skate, Raja binoculata – – – – – – – – 2 1
Halibut, Hippoglossus 

stenolepis 1 1 – – 1 1 – – 8 1

Lingcod, Ophiodon elongatus 2 1 – – – – – – 1 1
Ratfish, Hydrolagus colliei 7 2 1 1 1 1 – – 11 2

Rockfish, Sebastes sp. – – – – – – – – 1 1
Sturgeon, Acipenser sp. – – – – 1 1 – – 1 1

unid. 2 – 1 – – – 5 – 12 –
Table 14: Fish NISP and MNI values for the five data sets.
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Size Taxon
Zone B Eldridge 

1987-24
Eldridge 
1990-12

Eldridge 
1987-5 Zone A

NISP MNI NISP MNI NISP MNI NISP MNI NISP MNI

S

Band-tailed pigeon, Columba 
fasciata – – – – – – – – 2 1

Belted kingfisher, Ceryle alcyon – – – – – – – – 2 1

Black-bellied plover, Pluvialis 
squatarola 1 1 – – – – – – – –

Marbled murrelet, 
Brachyramphus marmoratus 1 1 – – – – – – 1 1

Northern flicker, Colaptes auritus 1 1 – – – – – – – –

Steller’s jay, Cyanocitta stelleri – – – – – – – – 1 1

S/M
Rhinoceros auklet, Cerorhinca 

monocerata 2 1 – – – – – – – –

unid. 4 – – – 1 – – – 5 –

M

Blue grouse, Dendragapus 
obscurus – – – – – – – – 1 1

Chicken, Gallus gallus – – – – – – – – 1 1

Duck, poss. scaup (Aythya sp.) 1 – – – – – – – – –

Greater scaup, Aythya marila 4 1 – – 1 1 – – 3 1
Grouse (prob. Blue, D. obscurus) – – 2 1 – – – – – –

Lesser scaup, Aythya affinis 1 1 – – – – – – – –
Long-tailed duck, Clangula 

hyemalis – – – – – – – – 1 1

Mew gull, Larus canus – – – – – – – – 2 1

Northwestern crow, Corvus 
caurinus 24 2 – – – – – – – –

Ruddy duck, Oxyura jamaicensis – – – – – – – – 1 1

Ruffed grouse, Bonasa umbellus 2 1 – – – – – – – –

Short-tailed shearwater, Puffinus 
tenuirostris 1 1 – – – – – – – –

Sooty shearwater, Puffinus 
griseus 12 1 – – – – – – 2 1

unid. 29 – – – 2 – – – 30 –

Table 15: Bird NISP and MNI values for the five data sets (continued on p. 54).
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Size Taxon
Zone B Eldridge 

1987-24
Eldridge 
1990-12

Eldridge 
1987-5 Zone A

NISP MNI NISP MNI NISP MNI NISP MNI NISP MNI

M/L

Black-legged kittiwake, Rissa 
tridactyla 1 1 – – – – – – – –

Common merganser, Mergus 
merganser – – – – – – – – 1 1

Common murre, Uria aalge – – – – 1 1 – – 8 2

Duck (poss. mallard, A. 
platyrhynchos) – – – – – – – – 1 –

Gull, Larus sp. 1 1 1 1 1 1 – – 4 1

Gull, Larus sp. (prob. Ring-
billed, L. delawarensis) – – – – – – – – 2 1

Herring gull, Larus argentatus 1 1 – – – – – – – –

Mallard, Anas platyrhynchos 2 1 – – – – – – 1 1

Pelagic cormorant, 
Phalacrocorax pelagicus – – – – – – – – 1 1

Pigeon guillemot, Cepphus 
columba – – – – – – – – 1 1

Red-breasted merganser, Mergus 
serrator – – – – – – – – 1 1

Ring-billed gull, Larus 
delawarensis 1 1 – – – – – – – –

Scoter, Melanitta sp. 1

3

–

–

–

1

–

–

2

4
Surf scoter, Melanitta 

perspicillata 8 – 4 – 8

White-winged scoter, Melanitta 
fusca 3 – – – 9

Western grebe, Aechmophorus 
occidentalis – – – – – – – – 1 1

unid. 29 – – – 12 – 3 – 49 –

L

Albatross (prob. Short-tailed, 
Phoebastria albatrus) 1 1 – – – – – – 2 1

Canada goose, Branta canadensis 3 1 – – – – – – 8 1

Common loon, Gavia immer 1 1 – – – – – – – –
Double-crested cormorant, 

Phalacrocorax auritus – – – – – – – – 3 1

Glaucous-winged gull, Larus 
glaucescens – – – – – – – – 3 1

Great blue heron, Ardea 
herodias – – – – – – – – 1 1

Loon, Gavia sp. (poss. Arctic, G. 
arctica) – – – – – – – – 1 1

Pacific loon, Gavia pacifica 1 1 – – 1 1 – – 3 2

Prob. loon, Gavia sp. – – – – 1 – – – – –

Trumpeter swan, Cygnus 
buccinator 1 1 – – – – – – – –

unid. – – – – 1 – – – 20 –

Table 15, continued: Bird NISP and MNI values for the five data sets.
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 5.3.3 Taphonomic Considerations for Zone B and Zone A

 According to Hypothesis 1, a difference between the faunal assemblage 

compositions of Zone B and Zone A should not simply be the result of taphonomic 

processes if it is to be considered valid evidence of a subsistence shift. However, Zones B 

and A were deposited at different times and Zone B in particular is of great antiquity, 

according to the radiocarbon dates. Although assemblages and analytical methods were 

carefully chosen to minimize sampling biases, as discussed in Sections 2.3 and 4.2, the 

taphonomic factors enumerated in Section 4.1 are potentially at play. These include 

harvesting and processing choices made by the inhabitants of the site, behaviours leading 

to midden deposition, and preservation of skeletal material within the midden (Lyman 

2008; Nichol & Wild 1984; Reitz & Wing 1999; Stahl 1995). It is impossible to know 

how much of the faunal material used by past inhabitants of DcRt-10 is missing from 

recovered archaeological assemblages, but a careful comparison of the Zone B and Zone 

A assemblages may suggest the extent to which they have been affected by taphonomic 

factors such as differential preservation.

 The Zone A faunal assemblage contains 697 more faunal specimens and weighs a 

total of 1,734.5 grams more than the Zone B assemblage, despite a somewhat greater 

volume of midden deposit associated with Zone B (Kenny 1974). Faunal type distribution 

by weight percentage differs significantly between the two zones, and as previously 

mentioned, Zone B yields fewer shellfish taxa than does Zone A. Although the volume of 

shell in each Zone is unknown, Kenny (1974) indicates qualitatively that at least some 

parts of Zone A showed a denser concentration of shell than did Zone B. Therefore, it is 

possible that Zone B had a smaller amount of shell relative to bone than did Zone A, 

leading to poorer bone preservation in Zone B. Alternatively, there simply may not have 

been as much shell or bone deposited in the midden during the Zone B time period. This 

may be due to less intensive or frequent occupation during the Zone B time period. 

However, with only one radiocarbon date known for Zone A and the frequency and 

duration of occupation during either time period uncertain, the difference in deposit 

volume between the zones cannot be conclusively linked to different site use patterns.
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 If faunal preservation is poorer in Zone B than Zone A, different types of fauna 

would be affected to differing degrees. Smaller, more fragile, and more porous bones 

would be less likely to survive in a poor preservational environment (Lyman 2008; Nichol 

& Wild 1984; Reitz & Wing 1999; Stahl 1995). Sea mammal bones are more porous than 

those of land mammals, and fish and birds, especially small ones, tend to have small and 

fragile skeletal elements. Poor preservation in Zone B might thus be expected to result in 

decreased sea mammal, fish, and bird bone weights in the Zone B faunal assemblage. 

 As shown in Table 9, the percentage by weight of large sea mammal remains in 

Zone B is distinctly lower than that in Zone A. The percentage by NISP of large sea 

mammal is also slightly lower in Zone B, indicating the presence of fewer, as well as 

lighter, specimens. The percentages by weight of medium/large sea mammal and medium/

large bird are also slightly lower in Zone B, but not those of any other bird or fish size 

class. The percentages by NISP of medium and medium/large fish and large bird are 

somewhat lower in Zone B than in Zone A, but this could easily indicate a greater degree 

of fragmentation or simply correspond to the larger total number of specimens and taxa in 

Zone A. The weight percentage change for these size classes between the two zones is 

less than one percent, which would seem to argue for smaller or more fragmented 

specimens in Zone A rather than more preserved material.

 Sea mammal makes up a larger proportion by weight of Zone A than it does of 

Zone B, so it may have suffered poorer preservation in the earlier component. Calculation 

of overall per-specimen weight for each faunal type reveals that the average weight per 

specimen for sea mammals increases by 100.4 percent from Zone B to Zone A. However, 

the average weight per specimen changes for other faunal types do not approach the 

magnitude of the sea mammal change. The average per-specimen weight for land 

mammals only increases by 5.2 percent from Zone B to Zone A, and those for fish and 

birds show negligible change. If the general increase in sea mammal specimen weight 

from Zone B to Zone A is due to factors of preservation, then those factors did not have a 

similar effect on any other faunal type, not even the fragile fish and bird remains.

 The presence of taxa with small, delicate bones in both data sets also suggests that 
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preservation conditions did not differ too radically between Zone B and Zone A. Small 

birds make up a similar percentage of both data sets by weight and by NISP, although 

different taxa are represented. Pacific herring and kelp greenling (Hexagrammos 

decagrammus) are better indicators, as they are the smallest fish species found in Zones 

A and B. Both zones contain herring dentaries and kelp greenling vertebrae. If these 

delicate elements survived in Zone B as well as Zone A, it would seem that although bone 

preservation in Zone B may not have been as complete as in Zone A, it should not be 

assumed to account for all of the differences between the two data sets.

 5.3.4 Relating Faunal and Artifact Assemblages

 The variety of artifact types Kenny (1974) identifies as subsistence-related is 

greater for Zone A than for Zone B, and the number of artifact types exclusive to Zone A 

is greater than the number of types exclusive to Zone B (see Table 3). It may be that the 

same factor led to the increased diversity of the artifact and faunal assemblages of Zone 

A. This factor may have been a deliberate shift in subsistence practices and toolkits to 

exploit a wider variety of fauna, as Croes (1989) suggests. The following discussion 

explores potential links between inter-assemblage changes in artifact and faunal 

assemblage compositions for Zones A and B.

 Zone B yielded 151 more artifacts than did Zone A, and is dominated by flaked 

stone tools. Flaked stone makes up 79.6 percent of the Zone B assemblage while bone 

and antler artifacts combined account for only 4.6 percent. Zone A, by contrast, is 48.4 

percent composed of bone and antler artifacts, with only 24.0 percent flaked stone. These 

differences are consistent with the emergence of the Gulf of Georgia culture type. 

 Since more non-artifactual bone is also associated with Zone A, should the larger 

percentage of bone and antler artifacts in that data set be considered corroborating 

evidence of better preservation? Examination of the artifact assemblages shows this to be 

unlikely. Relative numbers of flaked stone and ground stone artifacts and abrasive stones 

exhibit distinct changes between the zones consistent with the transition into the Gulf of 

Georgia culture type. If bone and antler artifacts are removed from consideration entirely, 
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the three types of lithic technology still represent distinctly different percentages of the 

two data sets. For example, flaked stone makes up 83.4 percent of the Zone B lithic 

assemblage but only 46.4 percent of the Zone A lithic assemblage, while abrasive stones 

(used in bone tool manufacture) make up 8.4 percent of the Zone B assemblage and 16.9 

percent of the Zone A assemblage. Preservation cannot account for all of the differences 

between the Zone B and Zone A assemblages, and the artifact totals may reflect changing 

intensity, duration, or frequency of settlement at DcRt-10. The larger artifact assemblage 

may indicate that Zone B’s more voluminous deposits result from a longer period of 

occupation than the Zone A deposits, for example, although this cannot be verified with 

only one absolute date known for Zone A.

 The greater percentage of bone and antler artifacts in Zone A may correlate with a 

faunal trend in an intriguing inter-assemblage link. The percentage of medium land 

mammal declines by 18.9 percent in weight and 6.5 percent in NISP from Zone B to Zone 

A. The percentage of the assemblage taken up by all land mammals decreases by 13.3 

percent in weight and 2.6 percent in NISP between the zones. In both cases bone weight 

decreases considerably, yet the corresponding NISP percentages show much smaller 

declines. This is consistent with my observations that inter-assemblage differences in 

faunal type distribution and land mammal size class distribution are only statistically 

significant when measured by weight. It also indicates a decrease in the average weight 

per specimen, implying a higher rate of fragmentation accompanying the weight decline.

 The increase in bone artifact manufacture evident in Zone A may be partly 

responsible for the decrease in land mammal bone weight, particularly for the medium 

land mammal size class, and the possible increase in fragmentation. Deer bone is 

especially useful for making the types of bone points and harpoon heads prevalent in 

Zone A. The number of unidentified medium land mammal specimens increases by 38 

between the zones, which may indicate larger numbers of deer bones being fragmented 

into anonymity during artifact manufacture. The MNI for deer decreases by one from 

Zone B to Zone A while deer NISP increases by one, so increased fragmentation of deer 

bones during artifact manufacture may have affected the faunal assemblages. 
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 Skeletal element representation of certain taxa can suggest whether particular 

bones are more likely to be fragmented or absent. However, black-tailed deer skeletal 

element representation differs little between Zone B and Zone A, with relatively similar 

numbers of trunk and limb bones appearing. Nor do there seem to be any specific trends 

in the likelihood of fragmentation for particular elements of either deer or elk, probably 

due to the relatively small assemblage sizes. Elk is another species useful for bone tool 

manufacture, but with fewer elk than deer specimens recovered it is even more difficult to 

draw conclusions about element representation trends. Since the full range of skeletal 

elements that may have been used for bone tool manufacture is not known and the sample 

sizes involved are small, it would be unwise to speculate about bone use trends based on 

the representation of different skeletal elements in Zone B and Zone A. 

 The percentage of bone artifacts increases by 28.9 percent from Zone B to Zone A 

while the percentage of medium land mammal in the food faunal assemblage decreases 

by 18.9 percent, but the artifacts are not necessarily all made of medium land mammal 

bone. Large land mammal bone, however, increases 9.3 percent by weight and 2.6 percent 

by NISP from Zone B to Zone A. Sea mammal and bird data complicate the issue further. 

Kenny (1974) reports sea mammal and bird bone artifacts in Zone A as well as artifacts 

made of land mammal bone, but no large decreases in sea mammal or bird bone weight 

are apparent between the zones. Total sea mammal bone weight actually increases by 13.1 

percent from Zone B to Zone A, and bird bone weight declines by less than one percent. 

However, these taxa may not have been used for bone tool manufacture as commonly as 

land mammal, due to the different qualities of their bones.

 The artifacts being made out of bone––points of various types and harpoon 

valves––are largely associated with the procurement of fauna other than land mammals 

(see Table 3). The potential faunal implications of the waterfowl hunting technology and 

fish and sea mammal harpoons will be discussed in relation to Hypothesis 2. In general, 

bone tool technologies that appear or increase in Zone A seem to relate to fishing and bird 

hunting, while technologies used to procure land mammals remain the same between the 

zones. This suggests that exploitation of fauna other than land mammals may have 
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increased during the Zone A time period, and that the increase in bone artifacts apparent 

in Zone A may have resulted from this intensification. Also, land mammal bone may have 

been preferred over porous sea mammal bone or delicate bird bone for making the 

artifacts in question, although such speculation is tentative at best. 

 It seems that a trend of bone “disappearing” from the faunal assemblage only to 

reappear in the artifact assemblage does not manifest uniformly across all types of fauna 

with usable bone. Therefore, I cannot conclusively link the increase in bone tools in Zone 

A to the decrease in land mammal remains, although this connection remains a possibility.

 5.3.5 Summary for Hypothesis 1, Part 1

 Several trends in faunal assemblage composition are apparent between the Zone B 

and Zone A data sets. Statistically significant differences in faunal type distribution by 

bone weight and in land and sea mammal weight distributions appear between these two 

data sets. The presence of bone tools and abrasive stones indicates that some faunal 

remains are being transformed into artifacts (Rahemtulla 2003), so part of the decrease in 

land mammal may be linked to the increase in bone tool technologies. The increase in 

bone artifacts may result from increased fish and bird exploitation, since these artifacts 

were used to catch fish and birds. The number of taxa represented in different size classes 

and the vertebrate and shellfish species present also indicate a more varied assemblage in 

Zone A. The smaller soil volume of the Zone A component strengthens the suggestion that 

faunal procurement intensified over time, as this zone associates a larger and more varied 

faunal assemblage with reduced overall deposition as compared to Zone B. Preservation 

may have been somewhat poorer in Zone B, but it is not clear how much poorer, and the 

presence of delicate medium fish and small bird bones in both zones hints that 

preservation issues cannot account for every difference. 

 Part 1 of Hypothesis 1 is not disproved by the Zone A and Zone B faunal 

assemblages. They exhibit statistically significant differences in the representation of 

faunal types and size classes, as well as differences in species richness, that cannot be 

entirely accounted for by taphonomic factors.

                                                                                                                              60



5.4 Hypothesis 1, Part 2

 The second part of Hypothesis 1 states that examining faunal assemblages from all 

five data sets in chronological order will reveal a site-wide change in subsistence patterns. 

Specifically, the Eldridge 1987-24 and Eldridge 1990-12 data sets will differ in both their 

artifact assemblages and their faunal assemblages, and these differences will be similar to 

the differences between the Zone B and Zone A data sets. This is because the dates of the 

Eldridge 1987-24 and 1990-12 assemblages span the time period when the Gulf of 

Georgia culture type emerged in this region. Verification of this hypothesis would support 

the prediction that a shift in subsistence practices accompanied the culture type transition.

 

 5.4.1 Artifact Assemblages

 Five different artifact types (flaked stone, ground stone, abrasive stones, bone 

artifacts, and antler artifacts) were quantified for each of four data sets: Zone B, Eldridge 

1987-24, Eldridge 1990-12, and Zone A (the Eldridge 1987-5 column sample contains no 

artifacts) in order to verify that assemblage compositions differed. Change in the relative 

proportions of some of these categories is associated with the emergence of the Gulf of 

Georgia culture type (Clark 2000; Matson & Coupland 1995; Mitchell 1990a). All 

recorded artifacts in the Eldridge 1987-24 and 1990-12 data sets fall into these categories 

(Eldridge 1987b, 1990). The larger Zone A and B assemblages include small numbers of 

other artifacts as well (Kenny 1974:Table 100), but for consistency only these five types 

were used in my analysis. For each data set, the numbers of artifacts of each of the five 

types were recorded, allowing calculation of the percentage represented by each type. 

Artifact data was obtained from Eldridge (1987b, 1990) and Kenny (1974:Table 100). 

Table 16 lists the percentages for each data set. Figures 9, 10, 11, and 12 show the 

numbers of artifacts of each type within each data set (see next page).

 As discussed in Section 2.1, the Zone B artifact assemblage is generally indicative 

of the Locarno Beach culture type and Zone A is primarily associated with the Gulf of 

Georgia culture type, although the presence of some Marpole characteristics suggests a 

gradual transition (BC Prov. Heritage Register 2000; Kenny 1974; Wilson et al. 2007). 
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Artifact type Zone B (%) Eldridge 1987-24 (%) Eldridge 1990-12 (%) Zone A (%)

Flaked stone artifacts 79.59 25.00 35.00 23.97

Ground stone artifacts 7.40 75.00 35.00 10.74

Abrasive stones 8.42 0 0 16.94

Bone artifacts 2.55 0 25.00 31.41

Antler artifacts 2.04 0 5.00 16.94

Total for all 5 categories 392 4 20 241

Table 16: Artifact percentages for each data set containing artifacts.
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Figure 9: Provenienced artifacts of five types in the Zone B assemblage. Total = 392 (Kenny 1974:Table 100).
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 Figure 10: Provenienced artifacts of five types in the Eldridge 1987-24 assemblage. Total = 4 (Eldridge 1987b).
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Figure 11: Provenienced artifacts of five types in the Eldridge 1990-12 assemblage. Total = 20 (Eldridge 1990).
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Figure 12: Provenienced artifacts of five types in the Zone A assemblage. Total = 241 (Kenny 1974:Table 100).
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 In the absence of a wet site component at DcRt-10, the potential contribution of 

wooden artifacts to any assemblage is unknown. Entire classes of these perishable tools 

could be missing, and their subsistence roles at this site would be as impossible to 

quantify as the use of fishing nets. It may be that certain styles of artifacts––particularly 

ground stone, bone, or antler artifacts––were also made in wood. This unknown factor 

makes it difficult to confidently discuss artifact assemblage changes, as the apparent 

introduction or disappearance of an artifact type may simply be a shift in material choice. 

Although the Zone A artifact assemblage may be smaller than that of Zone B due to the 

smaller volume of midden deposit, it is possible that Zone A originally contained more 

wooden artifacts than Zone B did. This supposition is based on the fact that many small 

Northwest Coast wooden artifacts are known to have been produced using techniques 

similar to those for ground stone, bone, and antler tools, which are more prevalent in 

Zone A along with the abrasive stones used to shape them. Further speculation on the 

subsistence roles of wooden artifacts is best avoided. Within the scope of this project I 

can only acknowledge past use of such tools as a possibility, while focusing on the 

artifacts that have actually been recovered.

 The four assemblages proved quite different in composition. That of Zone B is 

dominated by flaked stone, with much smaller percentages of abrasive stones and ground 

stone artifacts and tiny percentages of bone and antler artifacts. Zone A contains more 

bone artifacts than any other category, closely followed by flaked stone and equal 

numbers of antler artifacts and abrasive stones. Although ground stone makes up the 

smallest percentage of the Zone A assemblage, it still accounts for more of Zone A than it 

does of Zone B. The tiny Eldridge 1987-24 assemblage is largely composed of ground 

stone, with only one-third as much flaked stone and no other artifact types. The Eldridge 

1990-12 assemblage is dominated by equal amounts of flaked and ground stone, with a 

relatively large percentage of bone and much smaller percentage of antler artifacts. 

 The tiny size of the Eldridge 1987-24 artifact assemblage undoubtedly affects its 

comparability; it is considerably smaller than any of the other three assemblages. Zone B 

contains the largest number of artifacts, with the five categories under study totalling 392 
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pieces. Zone A follows with 241 artifacts in the five categories, while Eldridge 1990-12 

has only 20 artifacts and Eldridge 1987-24 yields just four. Even the Eldridge 1990-12 

assemblage is quite small, but it may still be large enough for trends to appear. 

 If the Eldridge 1987-24 artifact assemblage is removed from consideration, the 

largest differences occur between Zone B and Zone A––most notably a 55.6 percent 

decrease in flaked stone. If the Eldridge 1990-12 assemblage is considered despite its 

small size, it can also be seen to exhibit major differences from Zone B. Flaked stone 

decreases by 44.6 percent between Zone B and the 1990-12 assemblage, while ground 

stone increases by 27.6 percent. The smallest differences occur between Eldridge 1990-12 

and Zone A, suggesting that these are the two most similar artifact assemblages. Although 

the Eldridge 1990-12 assemblages may also be too small for meaningful comparison, or 

association with a particular culture type, including it in consideration does not alter the 

fact that the Zone B and Zone A assemblages are the most different. This conclusion 

might be expected considering the widely separated dates of Zone B and Zone A. 

 5.4.2 The Eldridge 1987-24, 1990-12, and 1987-5 Faunal Assemblages 

 As discussed in Section 5.2, only the remains considered to be food fauna were 

used for analyses of the Eldridge 1987-24 and Eldridge 1990-12 assemblages. No non-

food fauna was associated with the Eldridge 1987-5 column sample.

  Table 17 contains weight and NISP values and percentages for the Eldridge 

1987-24, 1990-12, and 1987-5 assemblages. Figures 13 and 14 show the size class 

distributions by weight and NISP, respectively, for the Eldridge 1987-24 assemblage. 

Figures 15 and 16 show the weight and NISP size class distributions for the Eldridge 

1990-12 assemblage. Figures 17 and 18 show the weight and NISP size class distributions 

for the Eldridge 1987-5 column sample.

 Refer to Tables 10 and 11 for the details of χ2 analyses, and to Tables 12 through 

15 for the MNI values of the Eldridge 1987-24, 1990-12, and 1987-5 faunal remains.
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Figure 13: Percentage of the total weight of the food faunal remains in the Eldridge 
1990-12 data set represented by each size class. Total food faunal weight 1,361.7 g.
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 5.4.3 The Eldridge 1987-24 and 1990-12 Food Fauna: Weight and NISP

 Since Hypothesis 1, Part 2 predicts a difference in faunal assemblage composition 

between the Eldridge 1987-24 and Eldridge 1990-12 data sets, those two will first be 

compared to each other. The only statistically significant difference between the food 

faunal assemblages is in the size class distribution of land mammal bone weight (χ2 = 

83.95, p < 0.0001). The inter-assemblage changes in faunal type distribution superficially  

resemble the changes between Zone B and Zone A––land mammal weight and NISP 

decrease while sea mammal weight and fish NISP increase––but are insufficient to make 

the Eldridge 1987-24 and Eldridge 1990-12 faunal type distributions differ significantly.

 The weight of medium land mammal remains increases by 24.1 percent between 

the Eldridge 1987-24 and Eldridge 1990-12 food faunal assemblages, while large land 

mammal weight decreases by 30.3 percent. This corresponds well with the significant 

change in land mammal size class distribution by weight.

 Weight and NISP data from the Eldridge 1987-24 and 1990-12 food faunal 

assemblages indicate trends towards larger or less fragmented medium land mammal and 

decreased large land mammal remains. These changes do not bear even a superficial 

resemblance to the trends observed between Zones B and A. From Zone B to Zone A, 

medium land mammal weight and NISP decrease, large land mammal weight and NISP 

increase, and medium sea mammal weight decreases. Land mammal size class weight 

distributions differ significantly between the Eldridge 1987-24 and 1990-12 assemblages 

as well as between Zones A and B, but the nature of the changes is not the same.   

 The Eldridge 1987-24 food faunal assemblage can also be compared to that of 

Zone B, from which it appears very different. When all size classes of each faunal type 

are amalgamated, statistically significant changes occur in the weight (χ2 = 1580.95, p < 

0.0001) and NISP (χ2 = 223.03, p < 0.0001) distributions of the four faunal types. The 

portion of the food faunal assemblage represented by all land mammals increases by 22.0 

percent in weight and 46.6 percent in NISP from the Zone B assemblage to the Eldridge 

1987-24 assemblage. Sea mammals show a 13.1 percent weight decrease between these 

data sets, and fish NISP decreases by 26.4 percent. The portion of the assemblage taken 
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up by bird remains decreases in NISP by 15.2 percent. 

 When faunal size classes are considered, significant differences are apparent in the 

weight and NISP distributions for every faunal type (see Table 11). Taking land mammal 

as one example, the change in size class weight distribution between the Zone B and 

Eldridge 1987-24 assemblages is significant beyond the 0.0002 level (χ2 = 21.80) and the 

change in NISP distribution is significant beyond the 0.0001 level (χ2 = 43.60). Medium 

land mammal decreases in weight by 5.3 percent but increases in NISP by 53.3 percent 

between these two assemblages, and large land mammal weight increases by 29.8 percent. 

 Comparison of the Zone B and Eldridge 1987-24 food faunal assemblages 

indicates definite trends towards smaller or more fragmented medium land mammal 

remains and increased representation of large land mammals. Medium sea mammal and 

medium and medium/large fish also decrease in representation. The significant 

differences in faunal type and size class distribution for both weight and NISP indicates 

that these two assemblages are quite dissimilar in composition. In particular, the Eldridge 

1987-24 assemblage contains considerably more large land mammal remains, more 

fragmented medium land mammal remains, and fewer medium and medium/large fish 

remains than does the Zone B assemblage. The Eldridge 1987-24 assemblage contains 

almost no sea mammal or bird remains. 

 The Eldridge 1990-12 and Zone A food faunal assemblages can also be compared. 

The four faunal types show significant changes between the two data sets in their weight 

(χ2 = 32.43, p < 0.0001) and NISP (χ2 = 59.76, p < 0.0001) distributions. The portion of 

the food faunal assemblage taken up by all land mammals decreases by 27.4 percent in 

weight and 37.6 percent in NISP from the Eldridge 1990-12 assemblage to the Zone A 

assemblage. Other large changes include a 20.78 percent increase in sea mammal weight 

and a 26.9 percent increase in fish NISP. Very broadly, the percentage trends seem to be 

the reverse of those observed between the faunal type distributions of the Zone B and 

Eldridge 1987-24 assemblages. Between those assemblages, land mammal increases 

greatly while other faunal types decrease, whereas from the Eldridge 1990-12 to the Zone 

A assemblage a land mammal decline accompanies an increase in the other three types. 
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 When the faunal size classes are considered, significant differences appear in the 

weight (χ2 = 67.90, p < 0.0001) and NISP (χ2 = 197.88, p < 0.0001) distributions of land 

mammals. Sea mammal weight distributions differ significantly beyond the 0.0004 level 

(χ2 = 20.48), but sea mammal NISP distributions are not significantly different. Similarly, 

a significant change is observed in the distribution of fish NISP (χ2 = 17.18, p < 0.005) 

but not fish weight. Changes in bird size class distribution are not statistically significant. 

Substantial size class percentage differences between the Eldridge 1990-12 assemblage 

and the Zone A assemblage include a 37.7 percent decrease in medium land mammal 

weight and a 50.3 percent decrease in medium land mammal NISP. Large land mammal 

weight increases by 9.7 percent, large sea mammal weight by 18.0 percent. Medium fish 

NISP increases by 9.3 percent while medium/large fish NISP increases by 15.0 percent.

 Comparison of the weight and NISP data from the Eldridge 1990-12 and Zone A 

assemblages indicates that the compositions of these two assemblages are not similar. 

Differences in the weight percentages of land and sea mammal remains, and the NISP 

percentages of land mammal and fish remains, are statistically significant. There is also a 

trend towards decreased medium land mammal representation. The Zone A assemblage 

contains fewer medium land mammal remains and more large land and sea mammal, 

medium fish and medium/large fish remains than does the Eldridge 1990-12 assemblage. 

 Chi-squared analyses show significant differences for both weight and NISP 

between the Zone B and Eldridge 1987-24 assemblages and between the Eldridge 

1990-12 and Zone A assemblages, but not between the Eldridge 1987-24 and 1990-12 

assemblages. The trends in general faunal type representation between the Eldridge 

1987-24 and 1990-12 assemblages resemble the trends in faunal type representation 

observed between Zone B and Zone A. However, the trends in faunal type representation 

between Zone B and the Eldridge 1987-24 assemblage seem approximately the reverse of 

the trends apparent between the Eldridge 1990-12 and Zone A assemblages. This suggests 

considerable compositional differences between the Zone B and Eldridge 1987-24, 

similarities between the Eldridge 1987-24 and 1990-12 assemblages, and differences 

between the Eldridge 1990-12 and Zone A assemblages. Weight and NISP percentages 

                                                                                                                              69



show that the Eldridge 1987-24 and 1990-12 assemblages are both dominated by land 

mammal remains, while the Zone B and Zone A assemblages appear more evenly 

balanced, with larger percentages of fish, sea mammal, and bird remains.

  The largest percentage changes occur between the Zone B and Eldridge 1987-24 

land mammal assemblages and between the Eldridge 1990-12 and Zone A land mammal 

assemblages. The Eldridge 1987-24 and 1990-12 data sets both contain high NISP and 

weight proportions of land mammal bone, making them similar to each other and setting 

them apart from Zones A and B. This conclusion is supported by size class distributions 

showing that differences between the Eldridge 1987-24 and 1990-12 assemblages are not 

consistent with differences between the Zone B and Zone A assemblages. 

 

 5.4.4 The Eldridge 1987-5 Column Sample Fauna: Weight and NISP

 The Eldridge 1987-5 column sample data set provides an interesting counterpoint 

to the other faunal assemblages, particularly that of Zone A to which it seems closest in 

age. As discussed in Section 4.5, a date of 1,173–1,086 cal BP (from wood charcoal, 

calibrated with 68.2% accuracy) was obtained from undisturbed midden near the middle 

of the vertical column (Bronk Ramsey 1995, 2001; Reimer et al 2004). While the oldest 

deposits in the column sample are undated and the date for the youngest layer is suspect 

due to midden disturbance (Morley Eldridge, personal communication 2009), this central 

date ensures an approximate age is known for at least part of the time span represented by 

this data set. The Eldridge 1987-5 and Zone A data sets are similar in this regard; Zone A 

also spans an unverified amount of time and is temporally anchored by a single date taken 

from the centre of the stratigraphic unit (Kenny 1974). The Zone A date of 270 +/-65 BP 

was calibrated to a range of 456–(-1) cal BP at 68.1% accuracy (Bronk Ramsey 1995, 

2001; Kenny 1974; Reimer et al 2004).

 Due to the way it was screened, the Eldridge 1987-5 faunal assemblage is unlike 

any of the others analysed. Its faunal type distribution differs significantly from that of 

Zone A by both weight (χ2 = 743.65, p < 0.0001) and NISP (χ2 = 135.17, p < 0.0001). 

Land mammals account for 25.7 percent of the total assemblage weight but less than one 

                                                                                                                              70



percent of the total NISP. Sea mammals make up 2.9 percent by weight and less than one 

percent by NISP, while bird remains account for less than one percent of the weight and 

the NISP. This assemblage is dominated by fish bone, which makes up 70.5 percent of the 

assemblage weight and 99.8 percent of the total number of identified specimens. Figures 

17 and 18 show the size class distribution; most of the fish are small or medium in size. 
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Figure 17: Percentage of the total Eldridge 1987-5 column sample faunal weight represented by each size 

class. Total food faunal weight 51.69 g. 
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Figure 18: Percentage of the total Eldridge 1987-5 column sample NISP represented by each size class. 

Total food fauna NISP 11,058.

 In Zone A, medium land mammal remains make up 15.4 percent more of the 

assemblage by weight and 17.4 percent more by NISP than they do in the Eldridge 

1987-5 data set. By weight, large land and sea mammals both account for over 15 percent 

more of the Zone A assemblage. From the Eldridge 1987-5 assemblage to Zone A, small 
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fish decreases by 18.4 percent in weight and 59.9 percent in NISP, while medium fish 

decreases by 45.1 percent in weight and 23.6 percent in NISP. 

 Pacific herring dominates the Eldridge 1987-5 assemblage, with more specimens 

(a staggering 2,454) and a higher MNI (at least 54) than any other identified taxon. 

Northern anchovy (Engraulis mordax) is second in representation with 551 specimens 

from at least 20 individuals; salmon is the third most numerous identified taxon with 110 

specimens representing at least 16 individuals. In all other data sets, the most numerous 

fish are larger-bodied taxa, particularly salmon. Salmon has the highest NISP value of any  

identified fish taxon in both Zone B and Zone A, and in all data sets the MNI of salmon is 

higher, or at least no lower, than that of any other fish. 

 The Eldridge 1987-5 assemblage contains four taxa not found in any other data 

set, probably at least partly due to the screening method used. Three of the four are small 

fish (Northern anchovy; Pacific sandlance, Ammodytes hexapterus; and surf smelt, 

Hypomesus pretiosus) that would not have been recovered in a six-millimetre mesh 

screen. The fourth taxon is white-spotted greenling (Hexagrammos stelleri), one of the 

smaller fish in the medium size class and represented only by one specimen. Many of its 

bones would likely pass through six-millimetre mesh, and its small NISP even in the 

column sample suggests that it was not a commonly obtained animal.

 The contents of the Eldridge 1987-5 column sample suggest that a large 

proportion of the DcRt-10 fish assemblage, and probably the inhabitants’ diet, was 

composed of taxa that have not been recovered in most excavations due to their size. 

Verification of this is beyond the scope of my research as none of the other data sets 

include matrix samples that could undergo comparable one-millimetre screening, but it 

seems likely that this sampling issue does affect the other data sets. Although the full span 

of time represented by the column sample is not known, the presence of small fish and 

small-bodied medium fish such as herring in nearly every layer seems to suggest that 

these taxa made up some proportion of the diet for some length of time. 

 The herring elements found in the Zone B, Zone A, and Eldridge 1987-5 

assemblages further support this idea. In Zones A and B, the most common herring 
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element is the dentary. Although vertebrae outnumber dentaries approximately 52 to two 

in the live fish (Hart 1973), no herring vertebrae are present in either Zone. In the 

Eldridge 1987-5 assemblage, vertebrae were the most common herring element and used 

to determine herring MNI for many of the layers (see Appendix 5). A herring dentary is 

large enough to be caught in six-millimetre mesh if unfragmented, but a herring vertebra 

is not. This example indicates that smaller elements and smaller taxa may be missing 

from the faunal assemblages recovered using six-millimetre mesh even if they were 

originally present in the midden. 

  The differences between the Eldridge 1987-5 faunal assemblage and the other 

faunal assemblages probably result from differences in sampling strategy between this 

and other data sets. As discussed in Section 2.3, the Eldridge 1987-5 assemblage comes 

from a column sample whereas the other four assemblages were screened through six-

millimetre mesh in the field. Each layer of the column sample was screened separately 

through one-millimetre mesh as described in Section 4.2 to take advantage of the 

opportunity for examination of the smallest DcRt-10 macrofauna. The resulting faunal 

assemblage reveals an abundance of small fish and smaller individuals of the medium fish 

size class, including some taxa not found in other data sets, that may have been present 

but unrecovered in other parts of DcRt-10. 

 5.4.5 Species Lists and MNIs of the Food Faunal Assemblages

 Species lists and MNIs, as shown in Tables 12 through 15 and Appendix 5, can 

also be considered in a comparison of the data sets. However, the relatively small sizes of 

most of the assemblages means that the following analyses are only tentative 

interpretations. Zone A contains the most faunal taxa of any of the data sets, closely 

followed by Zone B. The Eldridge 1990-12 faunal assemblage has considerably fewer 

taxa represented, while the Eldridge 1987-5 and Eldridge 1987-24 assemblages are even 

less rich. Number of taxa represented may correlate somewhat with assemblage size, as 

Zone A contains the greatest faunal weight, second-highest faunal NISP, and also the 

highest number of taxa. However, Zone B has the second-highest number of taxa yet only  
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the third-highest total assemblage weight and NISP of the five data sets. The Eldridge 

1987-5 data set, with its small total weight and enormous NISP, yields a species list 

intermediate in length between those of the Eldridge 1987-24 and 1990-12 data sets, both 

of which have greater faunal weight and smaller NISP values.

 Four faunal taxa are represented in all five data sets. They consist of one medium 

land mammal, black-tailed deer; two medium fish, salmon and great sculpin 

(Myoxocephalus polyacanthocephalus); and one medium/large fish, spiny dogfish. No 

shell was collected during the Eldridge 1990-12 excavation, so it is impossible to 

determine whether any shellfish taxa were shared by all data sets. The NISP values for the 

four taxa are shown in Table 18, and their MNIs appear in Table 19. 

Faunal taxa found in all data sets Zone B 
NISP

Eldridge 
1987-24 

NISP

Eldridge 
1990-12 

NISP

Eldridge 
1987-5 
NISP

Zone A 
NISP

Black-tailed deer, Odocoileus hemionus 47 8 39 1 48

Great sculpin, Myoxocephalus 
polyacanthocephalus

4 5 1 1 25

Salmon, Oncorhynchus spp. 77 1 7 110 135

Spiny dogfish, Squalus acanthias 28 1 4 2 33

 Table 18: NISP values for the four taxa that are present in every data set

Faunal taxa found in all data sets Zone B 
MNI

Eldridge 
1987-24 

MNI

Eldridge 
1990-12 

MNI

Eldridge 
1987-5 MNI

Zone 
A MNI

Black-tailed deer, Odocoileus hemionus 3 1 3 1 2

Great sculpin, Myoxocephalus 
polyacanthocephalus

1 1 1 1 1

Salmon, Oncorhynchus spp. 2 1 1 16 3

Spiny dogfish, Squalus acanthias 1 1 1 1 2

 Table 19: MNI values for the four taxa that are present in every data set
 

 The presence of these taxa in all assemblages suggests that they formed a 

relatively consistent part of the diet. Their MNI values may be low and their relative 

degrees of dietary importance unclear, but these taxa are present over a broad time span.
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 An additional two faunal taxa are represented in four of the data sets, only being 

absent from the Eldridge 1987-5 column sample. Since one is a large land mammal (elk) 

and the other a large fish (ratfish), it may be that their remains were more widely 

dispersed and the small horizontal area of the column sample simply failed to intercept 

any. Their NISP and MNI values are shown in Table 20. 

Taxa found in all 
data sets except 
Eldridge 1987-5

Zone 
B 

NISP

Eldridge 
1987-24 

NISP

Eldridge 
1990-12 

NISP

Zone 
A 

NISP

Zone 
B 

MNI

Eldridge 
1987-24 

MNI

Eldridge 
1990-12 

MNI

Zone 
A 

MNI

Elk, Cervus elaphus 5 1 2 17 1 1 1 1

Ratfish, Hydrolagus 
colliei

7 1 1 11 2 1 1 2

Table 20: NISP and MNI for the two taxa present in every data set except the Eldridge 1987-5 column 
sample.

 

 These six taxa may occur frequently compared to other fauna because of relative 

ease of procurement or high desirability. Deer and elk would have been numerous in the 

Garry oak meadowland of what is now the Greater Victoria area, and could be caught by a 

single individual (especially if hunting dogs were used) or even with traps (Jenness n.d.; 

Suttles 1974, 1990a, 1990b). They were prized for their hides, antlers, sinews, and bones 

as well as their meat (Jenness n.d.; Rahemtulla 2003; Suttles 1990a). Dogfish, ratfish, and 

sculpins are common and may be found in shallow water, making them easier to catch; 

dogfish even form schools when pursuing herring (Hart 1973). Seasonally abundant 

salmon are a desired staple for many Northwest Coast societies and were caught in a 

variety of ways; it is also possible that at least some salmon were caught and preserved at 

seasonal camps elsewhere and brought back to DcRt-10 (Easton 1985; Suttles 1990a).

 None of the NISP or MNI values are large in absolute terms, but black-tailed deer 

NISP and MNI are higher for the Zone B, Eldridge 1990-12, and Zone A data sets than for 

the other two data sets. Zone B and the Eldridge 1990-12 data set contain higher deer 

MNIs than does Zone A. Great sculpin specimens occur in small numbers except in Zone 

A; the MNI for this species is the same for all data sets. Salmon remains are most 

common in the Eldridge 1987-5 and Zone A data sets, and the highest salmon MNI occurs 
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in the Eldridge 1987-5 column sample5. Zone B contains a smaller but not insignificant 

quantity of salmon bones, and its salmon MNI is less than that of Zone A. Spiny dogfish 

specimens are more abundant in Zones A and B than in the other assemblages, but 

according to the MNI only Zone A contains more than one dogfish. Elk and ratfish 

specimens are most abundant in Zone A, followed by Zone B. At least two ratfish are 

present in both zones, but no data set contains more than a single elk. These data suggest 

that certain faunal taxa consistently formed part of the diet through all time periods at 

DcRt-10 but that the amounts consumed, or at least obtained, changed over time. The 

remainder of the faunal assemblages consists of a diverse range of species, most of which 

would have been found in the area around Willows Beach for at least part of the year.

 The Zone A and B assemblages have already been discussed in this chapter, and it 

is worth noting that almost all of the taxa present in the other three assemblages are also 

found in one or both zones. Zone A seems to have the most varied assemblage, with 26 

taxa not found in any other data set. The Zone B assemblage is the second most diverse, 

but still only contains 12 unique taxa. Four unique taxa are found in the Eldridge 1987-5 

assemblage, which may be related to the finer mesh used for screening the column sample 

as three of the four taxa are small fish. The Eldridge 1987-24 and 1990-12 assemblages 

contain no unique taxa, just shorter lists of fauna found in Zone A, Zone B, or both.

 The four data sets from which shellfish was recovered––Zone B, Eldridge 

1987-24, Eldridge 1987-5, and Zone A––reveal a diversity of invertebrate taxa as well. A 

range of habitats is reflected, including sandy or muddy areas and rocky areas. Rock-

dwelling shellfish taxa consistently outnumber sand- and mud-dwelling shellfish in all 

shell assemblages, with larger proportions of rock-dwelling taxa in the Eldridge 1987-5 

and Zone A data sets. No distinct shift is apparent in the shellfish habitats represented, but 

rocky areas may have been exploited more fully in the later time periods represented by 

the Eldridge 1987-5 and Zone A assemblages.
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taxon was calculated anew for each layer of the column sample. If several layers were disturbed or 
deposited in rapid succession it may have been possible for bones from the same salmon to end up in 
different layers, but without a date for every layer it seemed prudent to assume that each layer is discrete. 
Conversely, relative homogeneity is assumed for the Zone A material in the absence of defined natural 
layers, and it is impossible to prove that the Zone A salmon remains represent more fish than the MNI.



 Despite a degree of similarity in the habitats represented by shellfish assemblages 

from different time periods, a significant amount of shellfish variety is still apparent. As 

with vertebrate fauna, the Zone A assemblage yields the largest selection of shellfish and 

the greatest richness; four shellfish taxa are found only in Zone A. The Eldridge 1987-5 

data set also has a diverse shellfish assemblage. It contains 12 taxa, three of which are 

shared only with Zone A and one of which is not found in any other data set. By contrast, 

the Zone B and Eldridge 1987-24 shellfish assemblages contain fewer taxa and none that 

are unique. The increased variety may indicate a general increase in the extensiveness of 

shellfish harvesting. Shell assemblages from DcRt-10 exhibit the same trend as vertebrate 

assemblages; over time, taxa increase in number and diversity and the same habitats seem 

to be exploited to a greater extent.

 5.4.6 Summary for Hypothesis 1, Part 2 

 Examination of the artifact assemblages for the data sets that contained artifacts 

(Zone B, Eldridge 1987-24, Eldridge 1990-12, and Zone A) does reveal differences in 

composition. The small size of the Eldridge 1987-24 artifact assemblage makes it a poor 

candidate for comparison. When it is removed from consideration, the Eldridge 1990-12 

artifact assemblage is most similar in composition to that of Zone A; both differ distinctly 

from the Zone B assemblage. Although the Eldridge 1990-12 artifact assemblage is small 

and cannot be assigned with certainty to a specific culture type, it seems broadly similar 

in composition to that of Zone A, to which its radiocarbon date places it closer in age.

 Like the artifact assemblages, the DcRt-10 faunal assemblages differ in 

composition as determined from bone weights and NISP values. The Eldridge 1987-24 

and 1990-12 data sets are both dominated by land mammal remains to a much greater 

degree than any other data sets. The changes in distribution of general faunal types 

between these two assemblages are largely similar to the faunal type distribution changes 

between Zone B and Zone A, but this similarity does not hold once statistical analysis is 

used or individual size classes considered. Although the relatively small size of the 

Eldridge 1987-24 and 1990-12 faunal assemblages may contribute to the magnitude of 
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their differences from the Zone A and B assemblages, these differences in weight and 

NISP percentage composition are statistically significant.

 The Eldridge 1987-5 column sample data set differs from all the others because of 

how it was sampled; the one-millimetre mesh screening recovered many small and 

medium fish bones that would have been lost through the six-millimetre mesh used for 

the other assemblages. This faunal assemblage is of limited comparative use, but provides 

an excellent counterpoint to the others in demonstrating the importance of the smaller fish 

taxa. The length of time spanned by the column sample is unknown, yet these taxa were 

clearly utilized over a period substantial enough for depositional layers to accumulate to a 

depth of one and a half metres (Eldridge 1987a). Thus it seems likely that had the other 

assemblages been screened using one-millimetre mesh, they would have yielded larger 

quantities of small and medium fish than they currently contain. 

 Zones A and B both contain wide varieties of faunal size classes, whereas the 

other three data sets exhibit much more clustered distribution patterns. Vertebrate and 

shellfish assemblage species lists reveal that the Zone A faunal assemblage is the richest 

of any data set. Zone B contains the second-largest list of vertebrate taxa, while the 

Eldridge 1987-5 assemblage contains the second-largest list of shellfish taxa. 

 Overall, the Eldridge 1987-24 and 1990-12 faunal assemblages seem to have more 

in common with each other than with any of the other assemblages. This may relate to the 

small size of these two faunal assemblages compared to those of the other data sets. It 

could also be a factor of the location of these excavations within DcRt-10. Zones A and B 

are contiguous stratigraphic units that were observed during excavations in the 

southernmost part of DcRt-10 (Kenny 1974; Owens & Pawlowski 2007). The Eldridge 

1987-5 column sample was taken further north, near the middle of DcRt-10, and the 

Eldridge 1987-24 excavation took place approximately 100 metres north of that (Eldridge 

1987a, 1987b). The Eldridge 1990-12 excavation consisted of a series of trenches 

spanning the northernmost third of the site (Eldridge 1990). Perhaps the similarity 

between Zones A and B in their relatively high representation of sea mammal, fish, and 

bird remains relates to similar uses of that southern part of the site during different time 
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periods. Certainly it appears that the faunal assemblages found in the northern half of the 

site––Eldridge 1987-24 and 1990-12––differ in composition from those of the more 

southerly data sets. Since only three radiocarbon dates were taken from Zones A and B 

and no other excavation has yielded more than one reliable date, it is not known whether 

different parts of the site were inhabited at different times, or used for different purposes 

over a long period of time. Regardless of which alternative is more valid, it appears that 

the most reliable temporal comparison is to be found between Zone B and Zone A.

 Part 2 of Hypothesis 1 is not supported by the faunal data. While the Eldridge 

1987-5 column sample reveals the potentially overlooked importance of small and 

medium fish taxa, it differs too much from other assemblages for sampling reasons that it 

is not otherwise comparable. Although the Eldridge 1990-12 artifact assemblage appears 

fairly similar in composition to that of Zone A, the faunal record shows a different 

pattern. Differences in faunal assemblage composition between the Eldridge 1987-24 and 

1990-12 data sets are not statistically significant, unlike differences between either Zone 

B and Eldridge 1987-24 or Eldridge 1990-12 and Zone A. The Eldridge 1987-24 and 

1990-12 faunal assemblages therefore exhibit compositional similarity, not difference. 

 While it may be possible that the Eldridge 1987-24 and 1990-12 data sets 

represent a transitional culture type or sub-phase distinct from those of Zones A and B, 

their artifact assemblages are too small to allow either to be confidently classified as any 

specific type. The Eldridge 1987-24 and 1990-12 faunal assemblages are relatively small 

as well, which may have affected their comparability. Their similarity could relate to their 

spatial location in the northern half of the site, far from where the Zone B and Zone A 

material was found. Thus, all three Eldridge faunal assemblages may differ from Zones A 

and B for taphonomic or sampling reasons. Although the faunal data do not fully validate 

Hypothesis 1, differences that could potentially be linked to changing culture types are 

evident between Zone B and Zone A. 

                                                                                                                              79



5.5 Hypothesis 2, Part 1

 The first part of Hypothesis 2 states that in comparison to Zone B, the Zone A 

faunal assemblage contains more waterfowl remains relative to other taxa, more 

waterfowl species, or both. This hypothesis is based on the apparent presence of duck 

spear points in Zone A but not Zone B, which would seem to indicate intensified 

waterfowl hunting in the Zone A time period. 

 

 5.5.1 Barbed Bone Points and Waterfowl Hunting

 The artifacts in question are three barbed bone points believed by Kenny to have 

armed specialized duck spears or arrows (1974:Table 107). Kenny’s assumption is based 

on the ethnographically reported use of multi-pronged spears and arrows with barbed 

bone heads to catch ducks and other waterfowl (Jenness n.d.; Suttles 1974, 1990a, 

1990b). Since no other use for such points is known ethnographically, and the Zone A 

data set is the most recent dated assemblage under study, it may be appropriate to 

interpret these artifacts as duck spear points. Although only three were recovered from 

Zone A (a fourth was collected from the surface, without provenience), the points still 

represent the appearance of a technology not present in the earlier Zone B assemblage, 

and are therefore a valid indicator of some degree of technological change.

 In testing Part 1 of Hypothesis 2, I am considering the representation of all 

waterfowl in the Zone A and B assemblages, not only those referred to in English as 

ducks. Since the ethnographic record does not indicate that these barbed spears were used 

solely for taxa that fall into the non-indigenous classification “duck,” this broadening of 

Kenny’s interpretation of the artifacts seems a prudent way to limit introduced bias. 

  

 5.5.2 Waterfowl in the Zone B and Zone A Food Faunal Assemblages

 The NISP change of the bird assemblage size class distribution is significant 

beyond the 0.005 level (χ2 = 17.29) and the number of bird specimens in the food faunal 

assemblage decreases by 4.78 percent from Zone B to Zone A, but the total weight of bird 

bone undergoes negligible change. This could indicate that Zone A contains larger or less 
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fragmented bird bones than does Zone B.

  Waterfowl taxa are found in the medium, medium/large, and large bird size 

classes (see Appendix 2). The weight representation of these size classes exhibits less 

than one percent change from Zone B to Zone A, but the number of medium bird 

specimens decreases by 6.63 percent and the number of large bird specimens increases by 

1.92 percent of the food faunal assemblage. 

 Eleven bird taxa are common to both zones; six of those are waterfowl. Zone B 

also contains three waterfowl species not found in Zone A: lesser scaup (Aythya affinis), 

common loon (Gavia immer), and trumpeter swan (Cygnus buccinator). Zone A contains 

five waterfowl species not found in Zone B: long-tailed duck (Clangula hyemalis), ruddy 

duck (Oxyura jamaicensis), common merganser (Mergus merganser), red-breasted 

merganser (Mergus serrator), and Western grebe (Aechmophorus occidentalis). Thus, 

Zone B contains nine waterfowl taxa and Zone A contains 11 waterfowl taxa.

 Table 21 shows the NISP and MNI values for each of the six waterfowl taxa 

present in both zones. Only surf scoter has the same number of specimens in Zone B and 

Zone A. Greater scaup (Aythya marila) and mallard (Anas platyrhynchos) decline in 

number from Zone B to Zone A, but their MNIs remain the same. The other three 

species––white-winged scoter, Canada goose (Branta canadensis), and Pacific loon––

increase in number from Zone B to Zone A.

Waterfowl species found in both 
Zones

Zone B 
NISP

Zone A NISP Zone B 
MNI

Zone A MNI

Greater scaup, Aythya marila 4 3 1 1

Mallard, Anas platyrhynchos 2 1 1 1

Surf scoter, Melanitta perspicillata 8 8 2 2

White-winged scoter, Melanitta fusca 3 9 1 2

Canada goose, Branta canadensis 3 8 1 1

Pacific loon, Gavia pacifica 1 3 1 2

 Table 21: NISP and MNI values for the waterfowl species shared by Zones A and B.
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 The MNIs for the six shared species reveal that both Zones contain a minimum of 

one greater scaup, one mallard, and one Canada goose. There are at least two surf scoters 

present in both zones. Some differences remain; Zone A contains two white-winged 

scoters and two Pacific loons, whereas Zone B has only one of each. Waterfowl taxa that 

are not common to both data sets all have NISP and MNI values of one (see Appendix 5). 

 Zone B contains a total of 24 waterfowl specimens, representing a minimum of 10 

individual birds. Five are classed as medium sized, 13 as medium/large, and six as large. 

Zone A contains 37 waterfowl specimens, representing at least 14 individual birds. Five 

are classed as medium, 21 as medium/large, and 11 as large.

 Since Zone B contains a total of 137 bird specimens, waterfowl represents 17.5 

percent of the bird NISP or 3.1 percent of the total food fauna NISP for this assemblage. 

Zone A contains 186 bird specimens, so waterfowl represents 19.9 percent of the Zone A 

bird NISP or 2.5 percent of the total Zone A food fauna NISP. The percentage of the total 

assemblage NISP represented by waterfowl decreases by less than one percent between 

the zones, but the percentage of the total bird NISP taken up by waterfowl exhibits an 

increase of 2.4 percent. Neither of these changes is statistically significant.

 As described previously, the size class NISP values indicate a decrease in the 

number of medium bird specimens and a minor increase in large bird specimens from 

Zone B to Zone A. Neither of these changes are large, but the overall inter-assemblage 

change in bird size class distribution is significant. These values can be considered in 

light of the total waterfowl NISP values. While medium bird NISP shows a minor decline 

overall, the number of medium waterfowl specimens remains constant, so probably the 

number of other medium bird specimens has declined. In the large bird assemblages, a 

trend of increasing overall NISP is mirrored by a slight increase in waterfowl NISP.

 Since the weight of these three size classes undergoes negligible change between 

the two zones, Zone A probably contains smaller or more fragmented bones of large birds 

and larger bones of medium birds in comparison to Zone B. Although the weight of 

individual taxa, and thus of all waterfowl, cannot be isolated, it may be possible that 

increased waterfowl exploitation in Zone A led to the procurement of more medium birds 
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of somewhat larger body size and the resulting deposition of weightier medium bird 

bones. A decrease in the overall size of large bird bones could be the result of a decline in 

the size of the individuals procured due to intensified waterfowl hunting. One additional 

factor could help explain increased NISP values of large birds: Kenny (1974:Table 107) 

observes that bird bone artifacts appear in Zone A. The use of bone from large birds for 

artifact manufacture may have contributed to increased fragmentation of the large bird 

bone being deposited in the midden. These factors could account for some or all of the 

correlation between weight and NISP for the Zone B and Zone A bird remains, but cannot 

be proven with certainty. Fortunately, the NISP, MNI, and species representation for 

waterfowl seem indicative of a change in the bird assemblages between the zones, 

although the relatively small numbers of specimens involved make it difficult to ascertain 

the strength of this evidence.

 

 5.5.3 Summary for Hypothesis 2, Part 1

 From Zone B to Zone A, the number of waterfowl taxa increases, along with the 

number of identified waterfowl specimens and the minimum number of individual 

waterfowl. This is not simply a reflection of a larger bird assemblage deposited or 

preserved in Zone A, as evidenced by the decrease in NISP and negligible weight change 

for all birds from Zone B to Zone A. Furthermore, the percentage of waterfowl specimens 

identified in the total bird assemblage increases from Zone B to Zone A. 

 Although the waterfowl assemblages in question are not large, these results do not 

disprove the assertion that barbed bone points found only in Zone A were used for 

hunting waterfowl and reflect a new development in subsistence practices in the Zone A 

time period. These artifacts, similar enough to ethnographically recorded duck spears that 

Kenny (1974) identifies them as such, appear in association with an increase in the 

number and diversity of waterfowl represented and the presence of bird bone artifacts. 

This suggests the possibility that the barbed bone points developed as part of an 

intensification of waterfowl hunting during the Zone A time period. 
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5.6 Hypothesis 2, Part 2

 The second part of Hypothesis 2 states that in comparison to Zone B, the Zone A 

faunal assemblage contains more salmon remains, more sturgeon remains, or both relative 

to other taxa. This hypothesis is based on the apparent presence of specialized fish 

harpoons in Zone A but not Zone B, which would seem suggestive of an intensification of 

fishing in the Zone A time period.

 

 5.6.1 Composite Toggling Harpoons and the Intensification of Fishing

 The artifacts that are the focus of this hypothesis are two composite toggling 

harpoon valves believed by Kenny to have been used on salmon harpoons (1974:Table 

107). This assumption is based on the ethnographically reported use of harpoons in 

fishing (Jenness n.d.; Suttles 1974, 1990a, 1990b). Salmon harpoons were used for some 

ocean fishing as well as on rivers and streams when the salmon were spawning (Suttles 

1974); sturgeon were harpooned by Straits Salish people in the Fraser River region 

(Suttles 1974, 1990a, 1990b). The ethnographic record suggests that composite toggling 

harpoons were used for sturgeon as well as salmon, so this broadening of Kenny’s 

interpretation seems a prudent way to avoid introducing unnecessary bias. Some other 

fish such as lingcod were speared historically, but the use of harpoons is only specified 

for sturgeon and salmon (Jenness n.d.; Suttles 1974, 1990a, 1990b), which I have chosen 

to interpret as a distinction from fixed-point spears. This hypothesis relies on a literal 

reading of ethnography, but since Zone A is the most recent dated component under study 

it may be reasonable to follow Kenny (1974) in basing the interpretation of these 

harpoons on ethnographic analogy.

 Since the composite toggling harpoon valves in Zone A are predicted to be signs 

of more intensive fish exploitation, and particularly since there are only two of them, it 

would be appropriate to mention the other shift in fishing technology between the two 

zones. Unbarbed bone unipoints are a technology associated with fishing, and are found 

in Zone A but not Zone B. These unipoints are simple artifacts that ethnographically had a 

wide range of uses, from forming the teeth of herring rakes to arming fishhooks of 
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various styles and sizes; they were also used to arm the composite toggling fishing 

harpoons that are the main subject of Part 2 of Hypothesis 2. However, unbarbed bone 

bipoints found in both Zones A and B were also used for many of the same purposes. 

 The appearance of six bone unipoints in Zone A, which seems to represent some 

increase in the amount of fishing technology, may be linked to the appearance of 

composite toggling fishing harpoons and signify an intensification of fish procurement. 

Yet the unipoints cannot be linked to trends in the representation of any particular fish 

taxa because they have multiple potential uses which overlap with those of bone bipoints. 

Any faunal evidence for intensified fishing found in Zone A could potentially relate to the 

appearance of unipoints, but the connection would be tenuous. If Zone A reveals faunal 

evidence of intensified fishing, the presence of unbarbed bone unipoints in this Zone 

could be viewed as corroborating evidence for this intensification, but the unipoints alone 

cannot be linked to harvesting of specific size classes or taxa.

 5.6.2 Fish in the Zone B and Zone A Food Faunal Assemblages

 The NISP change of the fish assemblage composition from Zone B to Zone A is 

significant beyond the 0.0001 level (χ2 = 33.29). The number of fish specimens in the 

food faunal assemblage increases by 7.6 percent but the total weight of fish bone 

undergoes negligible change, likely indicating that Zone A contains smaller or more 

fragmented fish bones than does Zone B.

 The fish taxa likely to have been harpooned are found in the medium, medium/

large, and large fish size classes (see Appendix 2). From Zone B to Zone A, medium fish 

specimens undergo a slight increase in number of 3.9 percent, but negligible weight 

change. For medium/large fish, weight increases by 7.7 percent and NISP increases by 

only 1.3 percent of the food faunal assemblage. Large fish show negligible weight and 

NISP change between the data sets. 

 Thirteen fish taxa are common to both zones, but only one of them––salmon––

may have been taken with harpoons. Zone A contains one specimen of sturgeon, a taxon 

absent from Zone B that is described ethnographically as having been harpooned. Also, 
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salmon appears in a larger size class in Zone A. All salmon specimens in Zone B are the 

remains of medium sized fish, but Zone A contains medium/large salmon as well.

 Table 22 shows NISP and MNI values for the potentially harpoonable fish taxa 

from DcRt-10, including both size classes of salmon. Salmon NISP and MNI increase 

from Zone B to Zone A. Sturgeon, absent from Zone B, has a NISP and MNI of one in 

Zone A (see Appendix 5).

Fish taxa that may have been 
harpooned

Zone B NISP Zone A 
NISP

Zone B 
MNI

Zone A 
MNI

Salmon (Oncorhynchus spp.) 77 135 2 3

Sturgeon (Acipenser sp.) 0 1 0 1

Table 22: NISP and MNI values for the fish taxa that may have been harpooned.

 Zone B contains a total of 77 salmon specimens from at least two individual fish; 

all are classed as medium sized. Zone A contains 136 specimens, representing a minimum 

of four individual fish, that are identified as either salmon or sturgeon. The medium size 

class contains 128 salmon specimens, the medium/large size class contains 7 salmon 

specimens, and the large size class contains one sturgeon specimen.

 Since the Zone B food faunal assemblage contains 273 fish specimens, salmon 

represent 28.2 percent of the fish NISP for this zone. The Zone A food faunal assemblage 

contains 619 fish specimens, so salmon and sturgeon represent 22.0 percent of the Zone 

A fish NISP. Salmon and sturgeon represent 9.8 percent of the total Zone B food fauna 

NISP, and 9.4 percent of the total Zone A food fauna NISP. From Zone B to Zone A, the 

NISP of these two taxa as a percentage of all fish shows a non-significant decline of 6.2 

percent and their NISP as a percentage of the whole assemblage shows negligible change. 

It may be that that an intensification of all fishing or of fishing practices less clearly 

marked in the artifact assemblages obscures any possible increase in fish harpooning.

 The size class data indicate an increase in the number of medium fish specimens, 

an increase in both weight and number of medium/large specimens, and negligible change 

in large fish specimens from Zone B to Zone A. As medium fish NISP increases, so does 

                                                                                                                              86



the number of medium salmon specimens. Since the weight of medium fish undergoes 

negligible change, Zone A probably contains smaller or more fragmented bones of 

medium fish, including salmon, than does Zone B. The total number of medium/large fish 

increases from Zone B to Zone A, coinciding with the appearance of medium/large 

salmon. Medium/large fish also increase in weight from Zone B to Zone A, so this does 

not appear to be simply a case of greater fragmentation causing a higher NISP value. 

Large fish specimens do not change noticeably in weight or number, despite the 

appearance of sturgeon in Zone A. The total number of fish taxa likely to have been taken 

by harpoon increases (albeit very slightly) from Zone B to Zone A with the appearance of 

sturgeon in the assemblage. The number of salmon specimens increases, as does the 

minimum number of salmon represented. Salmon large enough to be classed as medium/

large instead of medium also appear for the first time in Zone A. However, the percentage 

of all fish represented by salmon and sturgeon declines between Zone B and Zone A.

 Decreases in the overall size of the bones of medium and large fish could be the 

result of a decline in the size of the individuals procured due to a period of intensified 

fishing. Alternatively, some other factor could have increased the fragmentation of 

medium and large fish bone, such as increased bone trampling due to changed patterns of 

settlement and occupation at DcRt-10. It is also possible that the sturgeon specimen 

represents trade with people of the Fraser Delta region, where sturgeon are most 

commonly found, rather than fishing by Willows Beach inhabitants. In such a case, no 

sturgeon-fishing technology would be required for this fish to be present at DcRt-10. 

These possibilities cannot be proven within the scope of my research.

 The increase in NISP and negligible weight change for all fish between Zone B 

and Zone A suggests that the increases in salmon and sturgeon specimen numbers may be 

linked to a general increase or diversification of fish procurement. Diversification could 

also account for the decrease in salmon and sturgeon as a percentage of the total fish 

assemblage. Zone B contains 15 different fish taxa, while Zone A contains 19 different 

taxa as well as evidence of larger individuals of two taxa (salmon and rockfish). This 

expanded range of fish exploitation suggests intensification of fishing over time.
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 5.6.3 Summary for Hypothesis 2, Part 2

 The second part of Hypothesis 2 is not clearly supported by the Zone A and B 

faunal assemblages. The number of identified specimens and minimum numbers of 

individuals indicate increased salmon and sturgeon representation between Zone B and 

Zone A, yet the percentage of all fish accounted for by these two taxa shows a decline. 

The presence in Zone A of a fish taxon (sturgeon) caught by harpoon and absent from 

Zone B suggests that the appearance of fish harpoons in Zone A may correlate with a 

subsistence change. However, this correlation cannot be considered strong as the taxon is 

represented in Zone A by only one specimen. Since my assumption that fishing harpoon 

technology is exclusively linked to salmon and sturgeon is based on close interpretations 

of ethnographic texts, it is also possible that this technology was actually also used to 

obtain other fish taxa such as lingcod. Conversely, sturgeon may have entered the 

assemblage by other means; through trade, or via another form of fishing technology. 

Larger harpoons are also present in Zone A, but Kenny (1974) does not specify whether 

they were for sea mammals or fish, so I cannot attempt to link them to specific taxa.

 More strongly supported is the underlying premise that Zone A contains evidence 

of more intensive fishing. Larger numbers of fish taxa are found in Zone A as compared 

to Zone B, along with a higher proportion of fish as a percentage of the food faunal 

assemblage. Zone A also contains evidence from two fish taxa of the presence of larger 

individuals than those deposited in Zone B. These data seem to point to an intensification 

of fishing over time, supported by the appearance in Zone A of fishing-related artifacts 

not found in Zone B. Although the artifacts in question are not numerous, the appearance 

of composite harpoon valves as well as bone unipoints––a versatile component of diverse 

fishing technologies––may signify an increase in fishing at DcRt-10. Artifacts identified 

by Kenny (1974:Table 107) as salmon harpoons have not been linked to increases in fish 

taxa harpooned ethnographically, but the fish remains seem to suggest an intensification 

of fishing between Zone B and Zone A in which new technologies likely played a part.
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5.7 Hypothesis 2, Part 3

 The third part of Hypothesis 2 states that in comparison to Zone B, the Zone A 

faunal assemblage contains more sea mammal remains, more sea mammal species, or 

both relative to other taxa. This hypothesis is based on the apparent presence in Zone A of 

a type of sea mammal harpoon absent from Zone B, which would seem to suggest an 

intensification of sea mammal hunting in the Zone A time period.

  

 5.7.1 Barbed Antler Harpoons and Sea Mammal Hunting

 The artifact in question is a large barbed antler point believed by Kenny to have 

armed a non-toggling sea mammal harpoon (1974:Table 107). Although only one of these 

points was recovered from DcRt-10, it still represents the appearance of a technology not 

present in the earlier Zone B assemblage, and is therefore a valid indicator of some degree 

of technological change. Ground slate points found in both Zone B and Zone A are also 

believed to be associated with sea mammal hunting, but Kenny proposes that those in 

Zone B armed killing lances while those in Zone A armed composite toggling harpoons, 

presumably based on details of shape and size (1974:Table 103, Table 107). This 

distinction also suggests a technological change, but since the artifacts in question are all 

variants of one type––the triangular ground slate point––it is somewhat more tentative 

evidence for change than is the emergence of a completely new technology such as the 

large barbed antler point. If Zone A reveals faunal evidence of intensified sea mammal 

hunting, the presence of different ground slate points in this Zone could be seen as 

corroborating evidence for this intensification, but predicting intensified sea mammal 

hunting based only on the change in ground slate points would be a tenuous connection.

 Kenny assumes that the barbed antler and large slate points described above were 

used in sea mammal hunting because ethnographic reports describe Straits Salish people 

using harpoons to hunt seals, porpoises, and sea lions (Jenness n.d.; Suttles 1974, 1990a). 

Since no other use for these harpoon and lance points is known ethnographically, and the 

Zone A data set is the most recent dated assemblage under study, the ethnographic 

analogy may be an appropriate interpretation of these artifacts. 
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 In testing Part 3 of Hypothesis 2, I am considering the representation of all sea 

mammals in the Zone A and B assemblages. The appearance in Zone A of one distinctly 

novel sea mammal hunting technology (the barbed antler point) along with Kenny’s 

suggestion of a shift in the form of existing sea mammal hunting technologies (the 

different descriptions of ground slate points) suggests that the faunal assemblage may 

reveal an intensification of sea mammal hunting between Zone B and Zone A.

  

 5.7.2 Sea Mammals in the Zone B and Zone A Food Faunal Assemblages

 The total weight of sea mammal bone as a proportion of the food faunal 

assemblage increases by 13.1 percent from Zone B to Zone A, yet the number of sea 

mammal specimens shows negligible change. This may indicate that Zone A sea mammal 

bones are generally larger or less fragmented, and therefore heavier, than those in Zone B.

  As measured by weight, the sea mammal assemblage shows a significant change 

in size class distribution (χ2 = 23.46, p < 0.0001) from Zone B to Zone A. All size classes 

of sea mammal are present at DcRt-10, but Zone B lacks any small sea mammal remains 

and Zone A lacks any small/medium sea mammal remains. Where they are present, these 

two size classes of sea mammal make up such small proportions of the assemblage that 

their inter-assemblage weight and NISP changes are negligible. Medium sea mammal 

remains, however, decrease in weight by 5.8 percent and in number by 1.8 percent of the 

food faunal assemblage. Large sea mammal increases in weight by 16.7 percent and in 

NISP by 1.5 percent of the food faunal assemblage.

 Only one sea mammal species, the harbour seal, is common to both zones. Zone B 

contains one sea mammal species not found in Zone A, the Pacific white-sided dolphin 

(Lagenorhynchus obliquidens). Zone A contains two sea mammal species not found in 

Zone B: the harbour porpoise (Phocoena phocoena) and Steller’s sea lion (Eumetopias 

jubata). Thus, Zone B contains two sea mammal taxa and Zone A contains three.

 Table 23 shows the NISP and MNI values for each identified sea mammal taxon 

present at DcRt-10.
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Identified sea mammal species Zone B NISP Zone A NISP Zone B 
MNI

Zone A 
MNI

Harbour porpoise, Phocoena phocoena 0 1 0 1

Harbour seal, Phoca vitulina 31 28 2 2

Pacific white-sided dolphin, 
Lagenorhynchus obliquidens

1 0 1 0

Steller’s sea lion, Eumetopias jubata 0 3 0 1

 Table 23: NISP and MNI values for sea mammal species identified in Zones A and B.

 Zone B contains a total of 32 identified sea mammal specimens, representing a 

minimum of three individual animals. All of these fall into the medium size class. Zone A 

also contains 32 identified sea mammal specimens, but they represent at least four 

individuals. In Zone A, one specimen is from a small sea mammal, 28 are classed as 

medium, and three are classed as large. Both zones also contain unidentified sea mammal 

remains, which if included raise the Zone B NISP to 51 and the Zone A NISP to 93.

 The size class data indicate a decrease in the number and weight of medium sea 

mammal specimens, an increase in the weight of medium/large specimens, and an 

increase in the weight and number of large sea mammal specimens from Zone B to Zone 

A. Most of these changes are minor, except for the 16.7 percent increase in large sea 

mammal weight which probably accounts for the significance of the difference between 

the Zone B and Zone A sea mammal assemblages. Trends in the medium and large size 

classes are shown by both weight and NISP, and the medium/large size class may contain 

somewhat larger or less fragmented bones in Zone A than in Zone B.

 Since the total weight of sea mammal bone as a proportion of the food faunal 

assemblage increases from Zone B to Zone A while total sea mammal NISP shows 

negligible change, it is likely that larger sea mammal specimens are present in Zone A. 

This is supported by the increase in large sea mammal representation and particularly the 

major weight increase for this size class. The minor increase in large sea mammal NISP 

and decrease in medium sea mammal NISP are similar in magnitude, possibly accounting 

for the negligible NISP change between zones.

 Kenny (1974:Table 107) also observes that sea mammal bone artifacts appear in 
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Zone A. The use of sea mammal bone for artifact manufacture might be predicted to lead 

to greater fragmentation of the sea mammal bone deposited in the midden and a resulting 

increase in NISP. However, weight and NISP changes suggest an increase in the average 

weight of each sea mammal bone, not an increase in the number of bones. As mentioned 

in Section 5.3.3, this trend may be partly due to poorer preservation of sea mammal bone 

in Zone B than in Zone A. However, it is difficult to say how much bone may have been 

lost in this manner, and fish and bird remains––which can also be delicate––do not show 

increases in average specimen weight. It may be that sea mammal bone utilization did not 

increase enough to overtake an increase in available bone resulting from intensified sea 

mammal hunting. Alternately, trends in the use of sea mammal bone for artifact 

manufacture may be unrelated to trends in the amount of sea mammal bone deposited or 

preserved. Verifying these possibilities is beyond the scope of my research, but the faunal 

data hint at an increase in sea mammal hunting between Zone B and Zone A.

 

 5.7.3 Summary for Hypothesis 2, Part 3

 From Zone B to Zone A, the number of identified sea mammal taxa and minimum 

number of individual sea mammals represented both increase. Large sea mammal weight 

and NISP clearly increase from Zone B to Zone A, along with a lesser increase in the 

weight of medium/large sea mammals. The size range of identified sea mammal species 

increases from only medium taxa identified in Zone B to small, medium, and large taxa 

identified in Zone A.

 The DcRt-10 faunal data seem to support the third part of Hypothesis 2. Along 

with the ground slate points found in Zone A, described by Kenny as different in function 

from those in Zone B (1974:Table 103, Table 107), the barbed antler harpoon point may 

reflect a new development in subsistence practices in the Zone A time period. These 

artifacts are associated with an increased weight of sea mammal bones and an increased 

number and variety of sea mammal taxa represented. The barbed harpoon and ground 

slate points as well as the emergence of sea mammal bone artifacts in Zone A suggest an 

intensification of sea mammal hunting during the Zone A time period. 
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5.8 Summary of Results

 The main hypothesis of my research states that artifact assemblages representing 

the Locarno Beach and Gulf of Georgia culture types at DcRt-10 differ in composition 

because they are products of subsistence practices that changed over time. I identified 

aspects of this hypothesis that the DcRt-10 faunal assemblages could be used to test, and 

these became the hypotheses enumerated in Section 3 and discussed above. Assessment 

of each hypothesis using fauna from the five DcRt-10 data sets provides mixed results. 

 Hypothesis 1 is a variation of my main hypothesis which I separated into two 

parts. The first part of Hypothesis 1 concerns differences between Kenny’s (1974) Zone B 

and Zone A, and appears to be supported by the Zone A and Zone B faunal assemblages. 

These assemblages show statistically significant differences in the representation of 

different faunal types and size classes, as well as differences in the taxonomic richness of 

vertebrates and invertebrates, that cannot be entirely accounted for by taphonomic factors. 

The increased variety of fauna present in Zone A may relate to the larger size of the Zone 

A faunal assemblage, but in light of the smaller volume of Zone A midden deposit (Kenny  

1974), these increases seem to suggest a greater intensity of faunal exploitation over time 

at DcRt-10. However, the proportion of land mammal remains in the assemblages is 

considerably lower in Zone A than in Zone B. This may relate to an intensification of fish, 

bird, and sea mammal hunting; an increase in bone tool technology apparent in Zone A 

(through an increase in the number of land mammal bones being made into artifacts); or a 

combination of both factors.

 The second part of Hypothesis 1 predicts a site-wide pattern of subsistence change 

correlating with the emergence of the Gulf of Georgia culture type, and is not supported 

by the faunal data. The Eldridge 1987-24 and 1990-12 data sets, predicted to be the most 

divergent in faunal assemblage composition, exhibit non-significant differences, while 

significant differences are observed between Zone B and Eldridge 1987-24 and between 

Eldridge 1990-12 and Zone A. The Eldridge 1987-5 column sample data set reveals the 

potential importance of small and medium fish taxa, but is not otherwise comparable to 

the other assemblages for sampling reasons. The Eldridge 1987-24 and 1990-12 artifact 
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and faunal assemblages are much smaller than those of Zone B or Zone A, which may 

preclude any comparisons or the assignation of one or both to any known culture type. It 

is also possible that the compositional similarity of the Eldridge 1987-24 and 1990-12 

faunal assemblages relates to their spatial location in the northern half of DcRt-10; 

different parts of the site could have been used for different purposes or at different times 

during the site’s occupation history. Although the faunal data do not validate this second 

part of Hypothesis 1, Zone B and Zone A still differ significantly in faunal assemblage 

composition, so Hypothesis 1 overall is partially supported.

 Hypothesis 2 addresses differences between Zone B and Zone A that relate to 

specific artifacts and faunal taxa. Although sample sizes for these artifacts and taxa are 

small, inter-assemblage differences that appear may be symptomatic of subsistence 

change. The first part of Hypothesis 2 proposes that barbed bone points found only in 

Zone A reflect an increase in waterfowl hunting during the Zone A time period, and 

appears to be supported by the Zone A and Zone B faunal assemblages. These artifacts 

resemble ethnographically recorded duck spears (Kenny 1974), but are also associated 

with an increased number and variety of waterfowl. From Zone B to Zone A the number 

of waterfowl taxa, the number of waterfowl specimens identified, and the minimum 

number of individual waterfowl all increase. This suggests that the barbed bone points 

may be linked to an intensification of waterfowl hunting in the Zone A time period. 

Nevertheless, the small numbers of specimens involved and the fact that waterfowl NISP 

as a percentage of all faunal remains does not increase indicate that this part of 

Hypothesis 2 should only be considered tentatively supported.

 The second part of Hypothesis 2 concerns the possibility of an increase in salmon 

and sturgeon representation as the result of an intensification of fishing signalled by the 

presence of fish harpoons in Zone A. It is virtually unsupported by the Zone A and B 

faunal assemblages. The projected increase in representation of salmon and sturgeon 

remains does not appear; the percentage of all fish accounted for by these two taxa 

actually declines from Zone B to Zone A despite increases in their NISP and MNI. 

However, the fish harpoons are suspected to be symptomatic of a general intensification 
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of fishing, and the effects of more intensive fishing may be evident in Zone A. Larger 

numbers of fish specimens and fish taxa are found in Zone A as compared to Zone B, as 

well as evidence of the procurement of larger individuals of two fish taxa. The appearance 

in Zone A of bone unipoints used in diverse fishing technologies may also relate to an 

increase in fishing. Since the artifacts identified as fish harpoons are not firmly linked to 

increases in fish taxa that were harpooned ethnographically, that part of Hypothesis 2 is 

not supported by the faunal assemblages. However, the fish remains in general seem to 

suggest an intensification of fishing between Zone B and Zone A in which the 

development of new technologies may have played a part.

 The third part of Hypothesis 2 predicts increased representation of sea mammals 

in Zone A as compared to Zone B, and appears supported by the faunal data. Along with 

the appearance of sea mammal bone artifacts, the barbed antler harpoon point and ground 

slate points found in Zone A suggest an intensification of sea mammal hunting. From 

Zone B to Zone A sea mammal size class distribution changes significantly, and increases 

are evident in the weight of all sea mammal remains, the number of sea mammal taxa, 

and the minimum number of individual sea mammals represented. This part of 

Hypothesis 2 seems supported, although the sample sizes involved are small. Hypothesis 

2 overall is partially supported by the faunal data; nevertheless, small samples and the 

comparison of taxon numbers and MNI values between assemblages of different sizes 

make my conclusions about Hypothesis 2 more tentative than those about Hypothesis 1

 The barbed antler harpoon point central to Part 3 of Hypothesis 2 also emphasizes 

the occasional difficulty of defining culture type boundaries. It was recovered from Zone 

A, which Kenny (1974) unequivocally associates with the Gulf of Georgia culture type. 

However, while barbed bone points are linked to the Gulf of Georgia culture type, barbed 

antler points are considered a Marpole characteristic (Burley 1980; Clark 2000; Mitchell 

1971, 1990a). Zone A only yielded one radiocarbon date (Kenny 1974), so the time span 

it represents is unknown6, and the antler harpoon point suggests that some Zone A 

material is transitional between the Locarno Beach and Gulf of Georgia culture types. The 
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distinction between the two zones is the clearest stratigraphic change Kenny (1974) 

acknowledges, forming the basis of comparisons in his own analysis, so I have not 

attempted to split the Zone A assemblage in search of the true emergence of the Gulf of 

Georgia culture type. Rather than considering my analysis to be a strict comparison of 

assemblages from the Locarno Beach and Gulf of Georgia culture types, it may be more 

accurately treated as a comparison of assemblages from the earlier Zone B component 

dating from 2630 +/- 95 BP to 2490 +/- 85 BP, and the later Zone A component with a 

date of 270 +/- 65 BP (Kenny 1974). Nevertheless, the overall artifact assemblage 

compositions are such that I consider it reasonable to follow Kenny (1974) in associating 

the Zone A data set primarily with the Gulf of Georgia culture type.  

 DcRt-10 faunal assemblages reveal an apparent trend towards increased quantity 

and taxonomic richness, for both vertebrate and invertebrates, from Zone B to Zone A. 

Since the stratigraphy and radiocarbon dates indicate that Zone B represents an earlier 

time period than Zone A, this can be interpreted as a change over time. The larger faunal 

assemblage of Zone A may at least partially explain the larger number of taxa represented 

(although Zone B yields a higher artifact count), but Zone A is also associated with a 

smaller volume of midden deposit than Zone B (Kenny 1974). This makes both the larger 

assemblage and the increase in taxa particularly salient, and suggests intensification of 

faunal procurement. Although faunal remains from all five data sets were examined, the 

most substantial differences in assemblage composition that could potentially be linked to 

changing culture types are those between Zone B and Zone A. The validity of information 

gained from these two data sets is bolstered by their relatively large assemblages and their 

location in the same part of DcRt-10, which reduces potential sampling bias.

 Both hypotheses presented and tested above are partly supported by the faunal 

data, particularly data from Zones A and B. These results support my main hypothesis, 

indicating a likelihood that DcRt-10 artifact assemblages representing the Locarno Beach 

and Gulf of Georgia culture types differ in composition as a result of subsistence change 

over time. My results also hint that the change involved an increase in the number and 

variety of faunal taxa obtained and a possible decrease in land mammal exploitation.
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6. Conclusions and Implications

 Archaeologists divide the prehistory of the Gulf of Georgia region into culture 

types, characteristic associations of artifacts and features that distinguish different periods 

of prehistory (Clark 2000; Kenny 1974; Monks 1973; Wilson et al. 2007). Despite the 

widespread use of the culture type concept in Pacific Northwest Coast archaeology, the 

exact significance of changes in these assemblages is not clearly understood. 

 The Willows Beach site or DcRt-10, historically the site of the village Si•čǝ’nǝł 

(Suttles 1974), is a large shell midden in the Victoria region of southeastern Vancouver 

Island where artifacts and radiocarbon dates indicate two different culture types are 

represented (Clark 2000; Kenny 1974; Owens & Pawlowski 2007; Wilson et al. 2007). 

Examination of faunal remains recovered from DcRt-10 sheds light on the relationships 

between the artifact assemblages associated with different culture types and the 

subsistence practices of the site’s former inhabitants, with potential implications for the 

interpretation of similar culture historic sequences at other sites. 

 Croes (1989) suggests that different culture types are the result of changing 

subsistence patterns, particularly the intensification and diversification of faunal resource 

harvesting over time as human populations grew. The time span during which DcRt-10 

was occupied seems to encompass a gradual shift through the Bowker Creek subphase of 

the Locarno Beach culture type into the Gulf of Georgia culture type (Clark 2000; Kenny 

1974; Owens & Pawlowski 2007), making it an ideal site for testing the connection 

between culture types and subsistence. Although the absence of a defined Marpole culture 

type at DcRt-10 sets the site apart from many others in the Gulf of Georgia area and even 

on southeastern Vancouver Island, it is still useful for comparison. Analysis of DcRt-10 

faunal assemblages of known date in relation to the associated artifacts reveals 

subsistence changes between the Locarno Beach and Gulf of Georgia culture types. Since 

these two culture types are known to characterize culture historic sequences of the 

Victoria region, southeastern Vancouver Island, and the greater Gulf of Georgia area 

regardless of the presence of Marpole, changes observed at DcRt-10 could tentatively be 

considered representative of trends in the wider area.
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 Five faunal assemblages were chosen for analysis, each associated with artifact 

data, known radiocarbon dates, and systematically recovered, accessible faunal material. 

Along with the taxonomic classification of all fauna, my analysis included determination 

of the relative sizes of the vertebrate remains recovered, measurement of their weights 

and calculation of the minimum number of individuals represented from each identified 

vertebrate taxon. My main hypothesis related subsistence practices to culture types; the 

DcRt-10 faunal assemblages were used to test two different sub-sets of this hypothesis. 

The compositions of different assemblages were compared by reference to the relative 

weight and NISP percentages of different sizes and taxonomic groups of fauna and the 

numbers and types of taxa present. Of particular interest were two contiguous 

stratigraphic units, Zone A and Zone B, the former associated primarily with the Gulf of 

Georgia culture type and the latter with the earlier Locarno Beach type (Kenny 1974). 

 The intensity of utilization of different faunal resources does seem to have varied 

somewhat between culture types, according to the results of my comparative analysis. 

Faunal remains from Zone A and Zone B were the most useful for comparison; these two 

assemblages proved significantly different in composition. The Eldridge 1987-24 and 

1990-12 faunal assemblages are similar to each other but significantly different from the 

other assemblages studied. The similarity and small size of these two assemblages may be 

due to their spatial location relative to Zones A and B; it is possible that different parts of 

DcRt-10 were occupied at different times, for different purposes, or both. The Eldridge 

1987-5 assemblage was removed from the matrix of a column sample using mesh 

screening six times finer than that with which the other assemblages were recovered. As a 

result, it reveals the continued and possibly important presence of small fish taxa in the 

inhabitants’ diet in a way that none of the other assemblages can, but its small horizontal 

coverage and fine screening make it an inappropriate candidate for comparison across 

time. Although bone preservation may be poorer in older assemblages such as that of 

Zone B, examination of the Zone A and B artifact and faunal assemblages suggests that 

this issue may not be sufficient to account for all inter-assemblage differences.

 Despite its larger faunal assemblage, Zone A contains a smaller proportion of land 
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mammal remains than does Zone B. This could relate to the larger percentage of bone 

tools in the Zone A artifact assemblage, a characteristic of the Gulf of Georgia culture 

type (Clark 2000; Matson & Coupland 1995; Mitchell 1990a). It may also be indicative of 

an increase in the proportions of sea mammals, fish, and birds being deposited during the 

Zone A time period. Most of the new tool technologies that appear in Zone A are linked to 

the procurement of birds and fish, so the decrease in land mammal remains from Zone B 

to Zone A may result from a combination of these causes. A hypothesis referring to 

specific tool technologies that appear in Zone A is partially supported by the faunal 

evidence. In Zone A, new sea mammal hunting technology may be associated with 

increased representation of sea mammals. Barbed points associated with waterfowl 

hunting also appear along with an increased proportion of waterfowl remains in Zone A, 

but these associations are weakened by small sample sizes. The hypothesis that fish 

harpoons would be associated with increased representation of salmon and sturgeon is not 

supported, but the fish assemblages in general show signs of a possible intensification of 

fishing from the Zone B time period to the Zone A time period.

 Faunal remains from DcRt-10 indicate an increase in the variety of vertebrate and 

invertebrate taxa between the Zone B and Zone A assemblages. There is also faunal and 

artifactual evidence of more intensive fishing, increased hunting of waterfowl, and more 

intensive pursuit of sea mammals in Zone A than in Zone B. These differences, which can 

be interpreted as changes over time, are associated with a transition from the Bowker 

Creek subphase of the Locarno Beach culture type to the Gulf of Georgia culture type. 

 That this change was not abrupt is suggested by transitional characteristics of both 

Zones (Kenny 1974), including a barbed antler point––an artifact often associated with 

the Marpole culture type, which is not clearly present at DcRt-10––found along with Gulf 

of Georgia culture type artifacts in Zone A. Clearly the Zones are not completely 

congruent with culture types. However, since dates and artifact assemblages indicate that 

Zones A and B include Gulf of Georgia and Locarno Beach culture type material 

respectively, trends observed between the Zones can be extended with reasonable 

confidence to inferences about these two culture types at DcRt-10.
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 My analysis focuses on DcRt-10 exclusively, so as to reduce the likelihood that 

differences between faunal assemblages were caused by inter-site differences in patterns 

of resource availability or, to some degree, site use. The accessibility of faunal material 

also allowed me to conduct all faunal analysis myself, helping ensure consistency of 

approach. For these reasons, my data represents subsistence patterns at DcRt-10 much 

more reliably than it represents subsistence patterns or trends elsewhere. My conclusions 

generally support a view of culture type transitions driven by changing subsistence 

patterns, at least for the prehistory of the Willows Beach site and other sites within the 

same environment of the Victoria region. The two main culture types represented at 

DcRt-10 and in my analysis are also found at other sites on southeastern Vancouver Island 

and throughout the Gulf of Georgia area, albeit with occasional variation (Mitchell 1971, 

1990a; Monks 1973). This suggests that my conclusion––that faunal exploitation 

increased in intensity, targeted a wider range of taxa and perhaps focused less on land 

mammals over time as cultural complexity increased and the Gulf of Georgia culture type 

emerged––may be valid for other sites within this broader region. However, as discussed 

above and in Section 2.2, the broad generalization of conclusions drawn from such a 

localized analysis is necessarily tentative, and should be afforded less significance than 

the conclusions as they relate directly to the local scale from which they were derived.

 If culture types are indeed the archaeological evidence of successive changes in 

faunal exploitation through time, as Croes (1989) argues and my results suggest, then it is 

possible that local variations within culture types are related to the availability of different 

taxa in different microenvironments. Similarly, well-known differences between the 

culture historic sequences of different regions of the Northwest Coast may bear some 

relation to the availability of particular faunal resources. This point is also relevant in 

relation to culture historic sequence variations within a region, with the Gulf of Georgia 

providing an example. As suggested previously, sites where the Marpole culture type is 

more clearly present may have been influenced to a greater extent by contact with the 

Fraser Valley or relied more heavily on its resources. Lepofsky et al. (2005) show how the 

Marpole culture type, strongly linked to the Fraser Valley, may be related to 
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environmental change there; this fits well with a concept of subsistence-linked culture 

types. Sites where the Marpole culture type is poorly defined may have been places where 

the inhabitants had little direct reliance on Fraser Valley resources. Although highly 

speculative, such ideas broach the possibility of using the presence, absence, or 

transitions of culture types in reconstructions of ancient trade or settlement patterns or 

environmental exploitation.

 Future research at other sites in the Victoria area should aim to ensure that the 

often-overlooked faunal assemblages are examined alongside the artifact assemblages and 

with equal care. Such an emphasis would only serve to complement this work on DcRt-10 

and enhance understanding of the relationship between subsistence patterns and culture 

types. Examination of faunal remains alongside artifact assemblages associated with 

various culture types might eventually reveal characteristic patterns of faunal type 

representation in the assemblages of sites within the same environmental region. If 

established, these general patterns might serve as additional diagnostic characteristics for 

the identification of culture types (and relative time periods) at sites with few artifacts. 

 My hypothesis that the artifact assemblages representing the Locarno Beach and 

Gulf of Georgia culture types at DcRt-10 are the product of different subsistence patterns 

is partially supported by the DcRt-10 faunal assemblages. While it applies directly to the 

prehistory of the Willows Beach site, this conclusion may also have broader implications 

for the understanding of culture types on southeastern Vancouver Island and throughout 

the Gulf of Georgia and Pacific Northwest Coast. By providing a measure of insight into 

changes through time in prehistoric subsistence patterns and their relationship to artifact 

assemblages, the faunal remains from DcRt-10 contribute to an understanding of the 

significance and development of all culture types.
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8. Appendix 1: DcRt-10 Excavations
8.1 Completed Reports of Excavation at DcRt-10
 Reports used in my analysis are listed in bold type.
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Excavations at DcRt-10
Kenny, Ray Allan 
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8.2 Faunal Material from DcRt-10 Stored at the Royal British Columbia Museum 
(RBCM)

RBCM 
Pallet

RBCM 
Box

My box 
number

Site(s) 
represented

Contents 
(DcRt-10 only) 
and collection 

date

Associated 
report(s)

Used in this 
analysis?

65

70

70

70

67

34

37

70

65

65

70

70

34 1 DcRt-10 Fauna, 1970 Kenny thesis Yes

2863 2 DcRt-10 Fauna, 1970-71 Kenny thesis Yes

2864 A 3 DcRt-10 Fauna, 1970-71 Kenny thesis Yes

2864 B 4 DcRt-10 Fauna, 1970-71 Kenny thesis Yes

2850 5 DcRt-10 Fauna, 1970-71 Kenny thesis Yes

2458 6 DcRt-10, 
DfRu-13, 
DgRs-1, 

DgRw-57

Fauna, 1985-86 No report; 
collected by 

Grant Keddie 
(RBCM)

No
(Material 

salvaged from 
surface at 2072 

Esplanade)

2563 7 DcRt-10, 
DiSc-1, 

DgQo-13

Fauna, 1987; 
flora, 1970-71

Kenny thesis 
(flora); Eldridge 

# 1987-24

Yes

2866 8 DcRt-10 Fauna, 1970-71 
& 1990

Kenny thesis; 
Eldridge # 
1990-12

Yes

2784 A 9 DcRt-10 Level bags, 
1990-92

Eldridge # 
1991-14

No
(No dates 

associated; tiny 
assemblage)

2784 B 10 DcRt-10, 
DkSf-6

Level bags, 
1990-92

Eldridge # 
1991-14

2565 A 11 DcRt-10 Soil samples 
(Column sample) 

1987

Eldridge # 
1987-5

Yes

2565 B 12 DcRt-10, 
DhSl-1

Fauna, 1987 Eldridge # 
1987-5

No
(Material hand-

collected; no 
screening)
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9. Appendix 2: List of All Fauna Identified to Each Size Class 
 This list combines all vertebrate fauna from all data sets.

Size Class

Small mammal

Small/Med. 
mammal
Medium 
mammal

Med./Large 
mammal
Large mammal

Small sea 
mammal
Small/Med. sea 
mammal
Medium sea 
mammal

Med./Large sea 
mammal
Large sea 
mammal

Small fish

Small/Med. fish

Definition Fauna Included

Smaller than an 
aboriginal dog

Beaver, Castor canadensis
Mink, Mustela vison

Mustelid, probably Mink, Mustela vison
Mouse, Peromyscus sp. (not considered food fauna)

Rat, Rattus sp. (not considered food fauna)
Racoon, Procyon lotor

River otter, Lontra canadensis
Rodent, probably Red squirrel (Tamiasciurus hudsonicus)

Vancouver Island marmot, Marmota vancouverensis
unidentified

Smaller than a deer unidentified

Dog-sized to deer-sized Dog, Canis familiaris (not considered food fauna)
Black-tailed deer, Odocoileus hemionus

unidentified
Dog-sized and larger unidentified

Large deer-sized and 
larger

Elk, Cervus elaphus
Black bear, Ursus americanus

unidentified

Smaller than a harbour 
seal

Harbour porpoise, Phocoena phocoena
unidentified

Smaller than a sea lion unidentified

Harbour seal-sized to 
sea lion-sized

Harbour seal, Phoca vitulina

Pacific white-sided dolphin, Lagenorhynchus obliquidens

unidentified
Harbour-seal sized and 
larger

unidentified

Sea lion-sized and 
larger

Steller’s sea lion, Eumetopias jubata
unidentified

Smaller than a herring Anchovy, Engraulis mordax

Pacific sandlance, Ammodytes hexapterus

Surf smelt, Hypomesus pretiosus

unidentified

Smaller than a small 
salmon

unidentified
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Medium fish

Med./Large fish

Large fish

Small bird

Small/Med. bird

Herring-sized to 
salmon-sized

Great sculpin, Myoxocephalus polyacanthocephalus

Herring, Clupea pallasii

Kelp greenling, Hexagrammos decagrammus

Pile perch, Damalichthys vacca
Red Irish lord, Hemilepidotus hemilepidotus

Rock sole, Lepidopsetta bilineata

Salmon, Oncorhynchus sp.

Sculpin, probably Great (M. polyacanthocephalus)

Starry flounder, Platichthys stellatus

White-spotted greenling, Hexagrammos stelleri

unidentified flatfish

unidentified

Large salmon-sized and 
larger

Cabezon, Scorpaenichthys marmoratus

Dogfish, Squalus acanthias
Large sculpin

Pacific cod, Gadus macrocephalus

Probable rockfish, Sebastes sp.

Rockfish, Sebastes sp.
Rockfish (probably Red-banded, Sebastes babcocki)

Redstripe rockfish, Sebastes proriger

Shortraker rockfish, Sebastes borealis

Salmon, Oncorhynchus sp. (large specimen)

unidentified flatfish (large specimen)

unidentified

Larger than a large 
salmon

Big skate, Raja binoculata
Halibut, Hippoglossus stenolepis

Lingcod, Ophiodon elongatus
Ratfish, Hydrolagus colliei

Rockfish, Sebastes sp. (large specimen)
Sturgeon, Acipenser sp.

unidentified

Smaller than a small 
duck

Band-tailed pigeon, Columba fasciata
Belted kingfisher, Ceryle alcyon

Black-bellied plover, Pluvialis squatarola
Marbled murrelet, Brachyramphus marmoratus

Northern flicker, Colaptes auritus
Steller’s jay, Cyanocitta stelleri

unidentified
Smaller than a medium 
duck

Rhinoceros auklet, Cerorhinca monocerata
unidentified
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Medium bird

Med./Large bird

Large bird

Approximately the size 
of a medium duck

Blue grouse, Dendragapus obscurus
Chicken, Gallus gallus

Duck, possibly scaup (Aythya sp.)
Greater scaup, Aythya marila

Gull, Larus sp. (possibly Mew, L. canus)
Lesser scaup, Aythya affinis

Long-tailed duck, Clangula hyemalis
Mew gull, Larus canus

Northwestern crow, Corvus caurinus 
Ruddy duck, Oxyura jamaicensis
Ruffed grouse, Bonasa umbellus

Short-tailed shearwater, Puffinus tenuirostris
Sooty shearwater, Puffinus griseus

Black-legged kittiwake, Rissa tridactyla
Common merganser, Mergus merganser

unidentified
Medium duck-sized and 
larger

Common murre, Uria aalge
Duck, possibly mallard (Anas platyrhynchos)

Gull, Larus sp.

Gull, Larus sp. (probably Ring-billed, L. delawarensis)

Herring gull, Larus argentatus

Mallard, Anas platyrhynchos

Pelagic cormorant, Phalacrocorax pelagicus

Pigeon guillemot, Cepphus columba

Probable gull, Larus sp.
Red-breasted merganser, Mergus serrator

Ring-billed gull, Larus delawarensis

Scoter, Melanitta sp.

Surf scoter, Melanitta perspicillata

Western grebe, Aechmophorus occidentalis

White-winged scoter, Melanitta fusca

unidentified

Large duck-sized and 
larger

Albatross (probably Short-tailed, Phoebastria albatrus)

Canada goose, Branta canadensis

Goose (probably Canada, Branta canadensis)

Common loon, Gavia immer

Double-crested cormorant, Phalacrocorax auritus

Glaucous-winged gull, Larus glaucescens

Great blue heron, Ardea herodias

Pacific loon, Gavia pacifica

Probable loon, Gavia sp.
Trumpeter swan, Cygnus buccinator

unidentified
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10. Appendix 3: Uncalibrated Results of Accelerator Mass Spectrometry Dating
 Dates shown relate to the Eldridge 1987-5 column sample material.

          KECK CARBON CYCLE AMS FACILITY
           EARTH SYSTEM SCIENCE DEPT, UC IRVINE

14C results Fedje Jan 15 2009

UCIAMS
# Sample name

δ13

C
(‰) ±

fraction
Modern ±

D14C
(‰) ±

14C age
(BP) ±

56934 DcRt10-87-5-74-84 0.8601 0.0014 -139.9 1.4 1210 15
56935 DcRt10-87-5-140-150 0.8937 0.0012 -106.3 1.2 905 15

Radiocarbon concentrations are given as fractions of the Modern standard, D14C, and 
conventional radiocarbon age, following the conventions of Stuiver and Polach 
(Radiocarbon, v. 19, p.355, 1977).
Sample preparation backgrounds have been subtracted, based on measurements of 
14C-free wood.
All results have been corrected for isotopic fractionation according to the conventions 
of Stuiver and Polach (1977), with δ13C values measured on prepared graphite using 
the AMS spectrometer. These can differ from δ13C of the original material, if 
fractionation occurred during sample graphitization or the AMS measurement, and are 
not shown.

Comments:
The following samples were too small to graphitize:

DcRt10-87-5-116-120
(Mackie 2009)
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11. Appendix 4: Results of Identification (Data sets in chronological order)
11.1 Zone B Vertebrate Fauna (Monks & Pollitt/Kenny projects, 1970–71)
 11.1.1 Zone B Vertebrate Fauna, Box 1

Bag Type Size Wt (g) NISP Species Element

N 8-10 E 
34-36 F/
80-90 B8

* Special 
Note: An 
artifact 
(cut and 
ground 
antler) 

was found 
among the 

land 
mammal 

remains in 
this bag.*

Land 
mam

S 0.4 1 Mouse, Peromyscus sp. femur

0.3 1 unid. poss. humerus frag

M 275.0 9 Dog, Canis familiaris 1 fragmented skull, 2 skull frags, 2 
femur frags, 1 tibia, 1 phalanx, 1 

calcaneus, 1 astragalus

13 Black-tailed deer, Odocoileus 
hemionus

1 fragmented mandible, 3 scapula frags, 
2 innom. frags, 5 vert frags, 1 femur 

frag, 1 metapodial frag

6 unid.

M/L 31.7 21 unid.

Sea 
mam

M 66.8 11 Harbour seal, Phoca vitulina 1 phalanx, 1 metapodial, 2 humerus 
frags, 1 rib, 6 pcs juvenile verts & 

epiphyses

M/L 1.8 2 unid.

Fish M 12.3 52 Salmon, Oncorhynchus sp. 49 verts, 1 supracleithrum frag, 2 pelvis 
frags

3 Starry flounder, Platichthys 
stellatus

vert frags

M/L 6.1 1 Cabezon, Scorpaenichthys 
marmoratus

dentary frag

1 Pacific cod, Gadus macrocephalus post-temporal

17 Dogfish, Squalus acanthias 16 verts/vert frags, 1 spine

2 Rockfish, Sebastes sp. 1 cleithrum frag, 1 interhaemal spine 
frag

18 unid. ribs & other frags

Bird M 3.9 1 Lesser scaup, Aythya affinis radius

1 Greater scaup, Aythya marila ulna

23 Northwestern crow, Corvus 
caurinus (juvenile)

7 verts, 1 femur frag, 2 humerus frags, 2 
coracoid frags, 1 synsacrum frag, 1 

radius frag, 2 scapula frags, 7 longbone 
frags

M/L 5.9 1 Black-legged kittiwake, Rissa 
tridactyla

ulna

3 Surf scoter, Melanitta perspicillata 1 radius, 2 carpometacarpi

1 Ring-billed gull, Larus 
delawarensis

ulna

L 9.1 1 Albatross (prob. Short-tailed, 
Phoebastria albatrus)

tarsometatarsus

1 Common loon, Gavia immer tibiotarsus frag

1 Trumpeter swan, Cygnus 
buccinator

fibula frag
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Bag Type Size Wt (g) NISP Species Element

N 8-10 E 
34-36 F/
90-100 

Land 
mam

S/M 0.3 2 unid. rib frags

M/L 0.8 3 unid.

Sea 
mam

M 3.3 3 Harbour seal, Phoca vitulina 1 vert frag, 2 frags

N 8-10 E 
34-36 F/
100-110 

Land 
mam

M 12.0 2 Black-tailed deer, Odocoileus hemionus 1 tibia frag, 1 poss. 
metapodial frag

1 unid.

Fish M 0.9 2 Salmon, Oncorhyncus sp. verts

Bird M/L 3.1 1 Herring gull, Larus argentatus carpometacarpus

1 Gull, Larus sp. humerus frag

2 unid. longbone frags

L 1.3 1 Canada goose, Branta canadensis carpometacarpus frag

N 8-10 E 
34-36 F/
110-120 

B11

Land 
mam

M/L 5.6 3 unid. burnt longbone

Sea 
mam

M/L 0.8 2 unid.

N 8-10 E 
34-36 F/
120-130 

B12

Fish M/L 0.1 1 Dogfish, Squalus acanthias vert frag

Bird M 0.5 1 Short-tailed shearwater, Puffinus 
tenuirostris

burnt humerus frag

M/L 1.4 1 unid. burnt coracoid frag

3 unid. longbone frags

N 8-10 E 
34-36 F/
130-140 

B13

Bird M/L 0.1 1 unid. longbone frag

N 8-10 E 
34-36 F/
140-150

Land 
mam

S/M 0.3 1 unid.

Sea 
mam

S/M 0.8 6 unid. burnt frags

Fish M 0.1 1 Pile perch, Damalichthys vacca vert

N 8-10 E 
34-36 F/
150-160 

B15

Bird S/M 0.1 1 unid. burnt longbone frag

N 8-10 E 
34-36 F/
160-170

Land 
mam

M/L 2.7 7 unid.
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 11.1.2 Zone B Vertebrate Fauna, Box 2

Bag Type Size Wt (g) NISP Species Element

N 8-10 E 
38-40 F/
100-110 

C9

Land 
mam

M 9.6 2 Dog, Canis familiaris 1 rib frag, 1 phalanx

2 Black-tailed deer, Odocoileus 
hemionus

1 radius frag, 1 phalanx

M/L 13.5 12 unid.

L 42.1 2 Elk, Cervus elaphus 1 cuneiform, 1 navicular

1 Black bear, Ursus americanus astragalus

Sea 
mam

M 1.1 1 Harbour seal, Phoca vitulina phalanx

2 unid. 1 rib frag, 1 sternum frag.

L 13.7 3 unid.

Fish M 0.5 3 Salmon, Oncorhynchus sp. 1 vert, 2 frags

M/L 6.1 7 Rockfish, Sebastes sp. 5 interhaemal spine frags, 1 vert, 1 
supracleithrum

11 unid.

L 1.8 2 Ratfish, Hydrolagus colliei teeth

2 unid.

Bird M 0.4 1 Northwestern crow, Corvus 
caurinus 

tibiotarsus frag

M/L 3.3 1 White-winged scoter, Melanitta 
fusca

ulna

2 unid.

L 0.8 1 Canada goose, Branta canadensis furculum frag

N 8-10 E 
38-40 F/
110-120 

C10

Land 
mam

M 25.9 4 Dog, Canis familiaris 1 calcaneus, 1 metatarsal frg, 2 vert frgs

2 Black-tailed deer, Odocoileus 
hemionus

1 tibia frag, 1 burnt phalanx frag

M/L 9.1 4 unid. 2 burnt longbone frags, 2 frags

Fish M 0.3 1 Salmon, Oncorhynchus sp. vert

M/L 0.8 1 Rockfish, Sebastes sp. caudal vert

2 unid.

Bird M 0.2 1 Sooty shearwater, Puffinus griseus tarsometatarsal frag

M/L 1.4 2 unid.

N 8-10 E 
38-40 F/
120-130 

C11

Land 
mam

M/L 3.4 7 unid. 4 frags, 3 burnt frags

L 1.6 1 Black bear, Ursus americanus phalanx

Bird M 0.1 1 Sooty shearwater, Puffinus griseus radius frag

M/L 0.7 1 White-winged scoter, Melanitta 
fusca

carpometacarpus frag

4 unid. longbone frags
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Bag Type Size Wt (g) NISP Species Element

N 8-10 E 
38-40 F/
138-150 

C12

Land 
mam

M/L 2.7 10 unid. 8 frags, 2 burnt frags

Fish M 0.2 1 Red Irish Lord, Hemilepidotus 
hemilepidotus

vert

1 Salmon, Oncorhynchus sp. vert

M/L 1.5 1 Rockfish, Sebastes sp. vert frag

1 unid. rib or spine frag

Bird M 3.0 9 Sooty shearwater, Puffinus griseus 1 humerus frag, 1 tibiotarsus frag,  2 
tarsometatarsus frags, 2 ulna frags, 3 
radius frags (2 from same L, & 1 R)

13 unid. 12 longbone frags, 1 wing phalanx frag

N 8-10 E 
38-40 F/
150-160 

C13

Land 
mam

M 0.9 1 Dog, Canis familiaris skull frag

1 unid.

M/L 3.8 10 unid. 1 skull frag, 9 frags

L 2.6 1 Black bear, Ursus americanus fragmented phalanx

Bird M 0.6 1 Sooty shearwater, Puffinus griseus tibiotarsus frag

2 unid. longbone frags

N 8-10 E 
38-40 F/
170-180 

C15

Land 
mam

M/L 4.0 1 unid. burnt frag
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 11.1.3 Zone B Vertebrate Fauna, Box 3

Bag Type Size Wt (g) NISP Species Element

N 3-4.25 
E 20-26 

C/
75-100

Land 
mam

M 20.6 8 Dog, Canis familiaris 1 juvenile vert frag, 2 juvenile rib 
frags, 1 juvenile sternum frag, 3 

juvenile phalanges, 1 ulna

3 Black-tailed deer, Odocoileus hemionus 1 radius frag, 1 rib frag, 1 unciform

1 unid.

Sea 
mam

M 0.8 1 unid.

Fish M 0.1 1 Salmon, Oncorhynchus sp. hypural

Bird S/M 0.1 1 unid.

N 3-4.25 
E 20-26 

C/
100-125

Land 
mam

S/M 1.6 3 unid. rib frags

M 54.5 5 Dog, Canis familiaris 1 mandible, 1 scapula frag, 1 ulna 
frag, 2 vert frags

2 Black-tailed deer, Odocoileus hemionus 1 mandible frag, 1 burnt phalanx frag

M/L 16.3 20 unid. 1 burnt frag, 19 frags

L 24.9 1 Elk, Cervus elaphus metapodial frag

Sea 
mam

M 5.9 3 Harbour seal, Phoca vitulina rib frags

Fish M 1.0 1 Herring, Clupea pallasii frag

3 Salmon, Oncorhynchus sp. verts

M/L 2.2 1 Dogfish, Squalus acanthias vert frag

9 Rockfish, Sebastes sp. 2 dentary frags, 1 postclavicle, 6 ribs 
& spines

8 unid.

L 1.5 3 Ratfish, Hydrolagus colliei teeth

Bird S/M 0.5 1 Rhinoceros auklet, Cerorhinca 
monocerata

tarsometatarsus

2 unid. longbone frags

M/L 0.8 1 Scoter, Melanitta sp. tibiotarsus frag

1 unid. longbone frag
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 11.1.4 Zone B Vertebrate Fauna, Box 4
Bag Type Size Wt(g) NISP Species Element

N 14-18 
E 41-42 

D/
100-125 

D4

Land 
mam

S 0.5 2 River otter, Lontra canadensis 1 rib frag, 1 skull frag

1 Raccoon, Procyon lotor tooth

S/M 2.2 6 unid.

M 169.8 7 Dog, Canis familiaris 2 teeth, 1 radius frag, 1 metapodial, 1 
juvenile vert frag, 1 juvenile ulna, 1 

juvenile humerus

12 Black-tailed deer, Odocoileus hemionus 1 sternebra, 1 humerus frag, 1 tibia 
frag, 1 mandible frag, 1 vert frag, 2 

innom. frags, 1 femur frag, 2 
phalanges, 1 accessory cannon bone, 

1 digested? radius epiphysis 

53 unid. 6 burnt frags, 1 digested? frag, 2 rib 
frags, 46 frags

L 5.8 1 Black bear, Ursus americanus vert frag

Sea 
mam

M 24.6 5 Harbour seal, Phoca vitulina 1 metapodial frag, 1 femur frag, 1 vert  
frag, 1 tibia frag, 1 ulna frag

Fish M 4.0 1 Herring, Clupea pallasii dentary

2 Kelp greenling, Hexagrammos 
decagrammus

1 premaxillary, 1 vert

4 Great sculpin, Myoxocephalus 
polyacanthocephalus

1 vomer frag, 1 dentary frag, 1 
quadrate, 1 parietal

1 Red Irish Lord, Hemilepidotus 
hemilepidotus

dentary frag

1 Starry flounder, Platichthys stellatus vert

8 Salmon, Oncorhynchus sp. 5 vert frags, 1 urohyal frag, 1 
maxillary frag, 1 frag

M/L 5.5 2 Dogfish, Squalus acanthias vert frags

4 Rockfish, Sebastes sp. 1 interhaemal spine frag, 1 
hyomandibular frag, 1 parasphenoid 

frag, 1 ceratohyal frag

2 Flatfish, unid. sp. 1 operculum frag, 1 palatine frag

20 unid. 18 rib & spine frags, 2 frags

L 1.2 1 Halibut, Hippoglossus stenolepis spine frag

2 Ratfish, Hydrolagus colliei teeth

Bird S 0.7 1 Black-bellied plover, Pluvialis 
squatarola

ulna frag

1 Northern flicker, Colaptes auritus ulna

1 Rhinoceros auklet, Cerorhinca 
monocerata

carpometacarpus

M/L 2.0 3 Surf scoter, Melanitta perspicillata 1 coracoid frag, 1 scapula frag, 1 
radius frag

2 unid. 1 longbone frag (2 pcs), 1 frag

N 14-18 E 
41-42 D/
150-175 

D6

Land 
mam

M/L 1.3 12 unid.

N 14-18 E 
41-42 D/
200-225 

D8

Land M 3.3 5 unid. Land Mammal 1 burnt frag, 4 frags

Sea 
mam

M 7.9 1 Pacific white-sided dolphin, 
Lagenorhynchus obliquidens

vert
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 11.1.5 Zone B Vertebrate Fauna, Box 5

Bag Type Size Wt (g) NISP Species Element

N 8-10 E 
32-34 F/

70-80

Land 
mam

M 99.1 9 Dog, Canis familiaris 1 radius frag, 1 fragmented tibia, 1 tibia 
frag (diff. bone) 1 rib frag, 2 teeth, 2 

mandible frags [MNI = 2]

7 Black-tailed deer, Odocoileus 
hemionus

2 metapodial frags, 1 vert frag, 1 innom. 
frag, 1 femur frag, 2 humerus frags

15 unid. 9 rib frags, 4 vert frags, 1 epiphysis 
frag, 1 frag

M/L 67.3 26 unid.

L 62.1 1 Elk, Cervus elaphus phalanx

1 Prob. Elk, Cervus elaphus rib frag

1 unid. prob. rib frag

Sea 
mam

M 9.8 4 Harbour seal, Phoca vitulina 1 phalanx, 3 vert frags

1 unid.

Fish S/M 0.4 45 unid. rib & spine frags

M 2.2 6 Salmon, Oncorhynchus sp. verts

M/L 4.3 7 Dogfish, Squalus acanthias 1 spine, 6 vert frags

1 Rockfish (prob. Red-banded, 
Sebastes babcocki)

vert

5 unid. 3 rib & spine frags, 2 frags

L 3.4 2 Lingcod, Ophiodon elongatus 1 basioccipital, 1 vert

Bird M 2.4 2 Ruffed grouse, Bonasa umbellus 1 humerus, 1 coracoid frag

2 Greater scaup, Aythya marila 1 carpometacarpus frag, 1 ulna frag

M/L 5.6 2 Mallard, Anas platyrhynchos 1 wing phalanx, 1 ulna frag

2 Surf scoter, Melanitta 
perspicillata

1 carpometacarpus, 1 fragmented 
tibiotarsus (2 pcs)

1 unid.

L 2.5 1 Pacific loon, Gavia pacifica femur

1 Canada goose, Branta canadensis ulna frag

N 8-10 E 
32-34 F/
80-90 A7

Land 
mam

M 39.9 3 Dog, Canis familiaris 1 mandible frag, 1 radius frag, 1 
metatarsal

4 Black-tailed deer, Odocoileus 
hemionus

3 vert frags, 1 metapodial frag

16 unid. 1 juvenile skull frag, 3 rib frags, 12 
frags

Sea 
mam

M 4.3 1 Harbour seal, Phoca vitulina vert frag

1 unid.

Fish M 0.7 1 Starry flounder, Platichthys 
stellatus

vert

M/L 1.1 1 Cabezon, Scorpaenichthys 
marmoratus

vert

Bird S 0.1 1 Marbled murrelet, 
Brachyramphus marmoratus

femur frag

M 0.1 1 Prob. Greater scaup, Aythya 
marila

carpometacarpus frag

M/L 0.1 1 White-winged scoter, Melanitta 
fusca

wing phalanx
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Bag Type Size Wt (g) NISP Species Element

N 8-10 E 
32-34 F/

90-100 A8

Land 
mam.

M/L 11.1 4 unid. skull frags

N 8-10 E 
32-34 F/
100-110 

A9

Land 
mam.

M 5.1 10 unid. 2 burnt frags, 8 frags

Sea 
mam

M 1.3 3 Harbour seal, Phoca vitulina 1 juvenile vert frag, 2 ear ossicles

1 unid. longbone or epiphysis frag

Bird M 1.2 1 Duck, poss. scaup (Aythya sp.) ulna frag

11 unid. 1 burnt tarsometatarsus frag, 8 burnt 
frags, 2 frags

M/L 0.2 1 unid. burnt longbone frag

N 8-10 E 
32-34 F/
120-130 

A10

Bird M/L 0.3 2 unid. longbone frags

N 6-8 E 
32-34 F/
130-140 

A11

Bird M 0.1 1 Poss. waterfowl burnt radius frag

2 unid. burnt longbone frags

N 8-10 E 
32-34 F/
150-160 

A12

Land 
mam

M/L 1.6 1 unid. longbone frag

N 8-10 E 
32-34 F/
160-170 

A13

Bird M/L 0.2 7 unid. 1 ulna frag, 6 frags
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11.2 Eldridge Permit 1987-24 Vertebrate Fauna, Box 3

Bag Type Size Wt NISP Species Element

Level bags 
from 

Permit 
87-24 

excav. @ 
2368 

Esplanade

Top of 
shell, S. 

half of lot, 
7/13/87

[Also 
contained 1 
lithic frag]

Land 
mam

M 55.8 2 Dog, Canis familiaris 1 tibia frag, 1 juvenile humerus

2 Black-tailed deer, Odocoileus 
hemionus

1 vert frag, 1 innom. frag

M/L 56.1 9 unid.

L 108.7 1 Elk, Cervus elaphus scapula frag

Fish L 0.7 1 unid. rib frag

Surface

[Also 
contained 3 

basalt 
flakes]

Land 
mam

M 12.1 1 Black-tailed deer, Odocoileus 
hemionus

femoral epiphysis

M/L 11.0 6 unid. 1 burnt frag, 5 frags

L 23.3 1 unid.

Fish M 0.2 1 Great sculpin, Myoxocephalus 
polyacanthocephalus

vomer frag

F: 1 Sea 
mam

M/L 0.2 1 unid.

Fish M/L 0.1 1 Dogfish, Squalus acanthias vert frag

Ft: 4 Land 
mam

M 0.3 3 unid.

Sea 
mam

M 0.2 1 unid.

Ft: 11 Land 
mam

M 49.2 1 Black-tailed deer, Odocoileus 
hemionus

metapodial frag

78 unid. 4 rib frags, 1 vert frag, 2 burnt 
frags, 71 frags

L 19.9 2 unid.

Fish M/L 0.1 1 unid. vert frag

Bird M/L 1.2 1 Gull, Larus sp. carpometacarpus (2 pcs)

Ft: 18 Land 
mam

M 1.4 1 Black-tailed deer, Odocoileus 
hemionus

burnt lunate

Ft: 22 Land 
mam

M 2.6 1 Black-tailed deer, Odocoileus 
hemionus

vert frag

1 unid. burnt frag

E. side 
2368 

Esplanade

Land 
mam

M 8.2 1 Black-tailed deer, Odocoileus 
hemionus

astragalus

1 unid. burnt frag

Fish M 0.2 1 Salmon, Oncorhynchus sp. vert

Lower shell 
ch.-sand 
7/13/87

Land 
mam

M 17.7 1 Black-tailed deer, Odocoileus 
hemionus

humerus frag

4 unid.

Fish M 2.1 4 Great sculpin, Myoxocephalus 
polyacanthocephalus

1 dentary, 1 maxillary frag, 1 
articular frag, 1 frag

M/L 0.1 1 unid. rib

L 0.3 1 Ratfish, Hydrolagus colliei tooth

Bird M 0.9 2 Grouse (prob. Blue, 
Dendragapus obscurus)

1 femur frag, 1 tibiotarsus frag
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11.3 Eldridge Permit 1990-12 (A.I.A.) Fauna, Box 8
 No shellfish remains were associated with this assemblage, which was recovered 
during the Archaeological Impact Assessment (A.I.A.) associated with Permit 1990-12.

Bag(s) Type Size Wt (g) NISP Species Element

Trench 1 Sta. 0+ 
430, 2/21/90

Land 
mam

M 124.6 2 Dog, Canis familiaris 1 vert, 1 ulna

3 Black-tailed deer, Odocoileus 
hemionus

1 vert, 1 scapula frag, 1 tibia frag

6 unid. 1 rib frag, 5 frags

Trench 2, 
2/21/90

[Also 2 
pcs lithic 
debitage]

Mixed 
fill

Land 
mam

S/M 0.9 1 unid. rib frag

M 114.1 5 Black-tailed deer, Odocoileus 
hemionus

2 scapula frags, 1 humerus frag, 1 
calcaneus frag, 1 vert frag

10 unid. 1 burnt frag, 9 frags

L 71.9 1 Elk, Cervus elaphus vert frag

1 unid. burnt frag

0-30 
cm

Land 
mam

M 22.0 8 unid.

L 25.3 1 unid.

Sea 
mam

M 5.2 1 Harbour seal, Phoca vitulina metapodial

30-60 
cm

Land 
mam

M 206.3 11 Black-tailed deer, Odocoileus 
hemionus

6 rib frags, 4 humerus frags, 1 
juvenile metapodial frag

47 unid. 8 rib frags, 4 burnt frags, 35 frags

M/L 28.7 8 unid.

L 71.5 1 Elk, Cervus elaphus femur frag

Fish M 0.2 1 Kelp greenling, Hexagrammos 
decagrammus

vert

1 Great sculpin, Myoxocephalus 
polyacanthocephalus

suboperculum frag

M/L 1.0 2 Rockfish, Sebastes sp. 1 interhaemal spine, 1 dentary 
frag

1 unid. spine frag

Bird M/L 0.1 1 Common murre, Uria aalge quadrate frag

L 0.5 1 Pacific loon, Gavia pacifica fibula

60-90 
cm

Land 
mam

M 7.1 1 Black-tailed deer, Odocoileus 
hemionus

calcaneus frag

5 unid.

M/L 87.6 14 unid. 6 longbone frags, 8 frags

Fish M 0.4 1 Pile perch, Damalichthys vacca vert

1 unid. flatfish basipterygium

M/L 0.4 2 unid. fin rays

Bird M/L 2.4 2 unid. 1 ulna frag, 1 frag
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Bag(s) Type Size Wt (g) NISP Species Element

Trench 3, 
0+ 340, 
2/21/90

[Also 1 
pc lithic 

debitage]

0-90 
cm

Land 
mam

M 106.7 1 Dog, Canis familiaris radius frag

6 Black-tailed deer, Odocoileus 
hemionus

1 scapula frag, 1 innominate frag, 
1 rib frag, 1 metapodial frag, 1 
calcaneus frag, 1 phalanx frag

1 Prob. deer, Odocoileus hemionus tooth frag

25 unid. 2 burnt frags, 23 frags

Sea 
mam

M 3.4 1 Harbour seal, Phoca vitulina vert frag

Fish M 0.6 2 Kelp greenling, Hexagrammos 
decagrammus

1 palatine, 1 post-temporal

1 Pile perch, Damalichthys vacca vert

1 Red Irish lord, Hemilepidotus 
hemilepidotus

operculum frag

M/L 6.2 1 Cabezon, Scorpaenicthys 
marmoratus

vert

2 Dogfish, Squalus acanthias vert frags

5 Rockfish, Sebastes sp. 1 hyomandibular, 1 postclavicle 
frag, 3 frags

11 unid. rib & spine frags

L 0.4 1 Sturgeon, Acipenser sp. spine

Bird M 0.6 1 Greater scaup, Aythya marila radius frag

M/L 6.6 3 Surf scoter, Melanitta perspicillata 1 ulna, 1 humerus, 1 coracoid

1 unid.

90+ 
cm

Land 
mam

S/M 1.1 1 unid. ulna frag

M 23.2 1 Dog, Canis familiaris juvenile phalanx

2 Black-tailed deer, Odocoileus 
hemionus

1 vert frag, 1 ulna frag

11 unid. 3 burnt frags, 8 frags

Sea 
mam

M 26.8 2 Harbour seal, Phoca vitulina 1 talus, 1 vert frag

1 Pacific white-sided dolphin, 
Lagenorhynchus obliquidens

vert frag

Fish M 0.1 1 Kelp greenling, Hexagrammos 
decagrammus

quadrate

M/L 0.2 1 Rockfish, Sebastes sp. interhaemal spine

1 unid. fin spine

L 2.8 1 Halibut, Hippoglossus stenolepis interhaemal spine

Bird M/L 1.8 1 Surf scoter, Melanitta perspicillata coracoid

1 Prob. gull, Larus sp. humerus frag
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Bag(s) Type Size Wt (g) NISP Species Element

Trench 4, 
0+ 290

[Also 2 
small 
bags 
lithic 

debitage, 
one from 
0-70 cm 
& one 

from 70 
cm]

0-70 
cm

Land 
mam

M 44.1 2 Black-tailed deer, Odocoileus 
hemionus

innom frags (2 individuals)

70 cm Land 
mam

M 65.7 3 Black-tailed deer, Odocoileus 
hemionus

1 patella, 1 innom frag, 1 
metapodial frag

26 unid. 7 rib frags, 19 frags

Fish M 1.6 4 Kelp greenling, Hexagrammos 
decagrammus

1 parasphenoid, 1 frontal, 1 
vomer, 1 maxillary

2 Prob. Kelp greenling, H. 
decagrammus

vert frags

3 unid.

M/L 0.1 1 Dogfish, Squalus acanthias vert frag

Bird S/M 0.1 1 unid. longbone frag

M/L 0.7 2 unid.

L 5.6 1 Prob. loon, Gavia sp. ulna frag

Trench 5, 
0+ 230, 
2/22/90

0- cm Land 
mam

M 14.3 1 Dog, Canis familiaris juvenile tibia

2 unid. 1 burnt frag, 1 frag

Bird M/L 1.8 2 unid. 1 humerus frag, 1 femur frag

Roasti
ng pit 
feature

Land 
mam

M 7.2 5 unid. 1 vert frag, 3 burnt frags, 1 frag

Trench 7, 0+ 121, 
2/22/90

[Also contained 2 
pcs lithic 
debitage]

Land 
mam

M 139.4 5 Black-tailed deer, Odocoileus 
hemionus

1 calcaneus, 1 rib frag, 1 
metapodial frag, 1 humerus frag, 

1 femur frag

74 unid. 1 rib frag, 4 burnt frags, 69 frags

M/L 113.7 23 unid. 5 burnt frags, 18 frags

Sea 
mam

M 39.3 3 Harbour seal, Phoca vitulina 1 vert, 2 phalanges

1 unid.

Fish M 1.7 7 Salmon, Oncorhynchus sp. 6 verts, 1 basipterygium

1 Flatfish, unk. sp. hypercoracoid

M/L 9.1 1 Cabezon, Scorpaenichthys 
marmoratus

vert

1 Dogfish, Squalus acanthias spine

3 Rockfish, Sebastes sp. verts

2 unid. 1 rib, 1 fin spine

L 0.2 1 Ratfish, Hydrolagus colliei tooth

Bird M 0.4 2 unid. longbone frags

M/L 9.1 5 unid. 1 humerus frag, 3 ulna frags, 1 
frag

L 3.1 1 unid.
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11.4 Eldridge Permit 1987-5 Column Sample Fauna, Shell Excluded, Box 11
 All fauna was recovered using 1-millimetre mesh. Bag numbers indicate 
centimetres from basal sand.

Bag Matrix Type Size Wt
(g)

NISP Species Element

0+ 
sterile

Grey 
sand

Fish S 0.00 5 unid. 1 rib frag, 4 frags

Intrusive 1 Iridescent small tiger(?) 
beetle

whole insect

0-10 Dark 
grey 
sand

Ma
m

S/M 0.10 2 unid. (Land mam?) burnt frags

Fish S 0.00 1 Pacific sandlance, 
Ammodytes hexapterus

vert

20 unid.

M 0.07 24 Herring, Clupea pallasii 23 verts, 1 frag

1 Salmon, Oncorhynchus sp. tooth

10-16 Dark 
grey 
sand

Fish S 0.01 33 unid.

M 0.01 8 Herring, Clupea pallasii vert frags

16-26 Dark 
grey 
sand

Fish S 0.07 40 unid.

M 0.09 9 Herring, Clupea pallasii verts

4 Salmon, Oncorhynchus sp. vert frags

26-37 Dark 
sand

Fish S 0.13 1 Surf smelt, Hypomesus 
pretiosus

vert

85 unid.

M 0.09 24 Herring, Clupea pallasii 2 gill rakers, 22 vert frags

Bird M/L 0.30 1 unid. wing phalanx frag

37-47 Dark 
sand, 
some 
larger 
stones

Fish S 0.20 1 Pacific sandlance, 
Ammodytes hexapterus

vert

4 Anchovy, Engraulis mordax vert frags

196 unid.

M 0.68 95 Herring, Clupea pallasii 2 cleithrum frags, 2 gill rakers, 3 maxillary 
frags, 88 vert frags

1 White-spotted greenling, 
Hexagrammos stelleri

vert

9 Salmon, Oncorhynchus sp. 1 tooth, 7 vert frags, 1 frag

45 unid.

47-57 Dark 
sand, 
some 
shell

Fish S 0.40 1 Pacific sandlance, 
Ammodytes hexapterus

vert

2 Anchovy, Engraulis mordax verts

420 unid.

M 1.15 136 Herring, Clupea pallasii 118 vert frags, 1 quadrate frag, 1 pterygoid, 
1 posttemporal, 1 maxillary frag, 2 gill 

rakers, 7 prootic/pterotic frags, 4 
hypocoracoid frags, 1 ceratohyal frag

14 Salmon, Oncorhynchus sp. 1 branchial, 13 vert frags

48 unid.
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Bag Matrix Type Size Wt
(g)

NISP Species Element

57-67 Fine 
black 
silt w. 
shell

Fish S 0.97 9 Anchovy, Engraulis mordax verts

748 unid.

M 2.27 293 Herring, Clupea pallasii 276 vert frags, 7 prootic/pterotic frags, 4 
gill rakers, 2 ceratohyal frags, 4 maxillary 

frags

23 Salmon, Oncorhynchus sp. 22 vert frags, 1 frag

61 unid.

67-74 Fine 
black 
silt w. 
shell

Fish S 0.27 255 unid.

M 1.26 158 Herring, Clupea pallasii 153 vert frags, 2 prootic/pterotic frags, 1 
urohyal frag, 1 quadrate frag, 1 

mesopterygoid frag

10 Salmon, Oncorhynchus sp. vert frags

65 unid.

74-84

*C14 
dated 

to 1210 
+/-15 
BP*

Fine 
black 
silt w. 
shell

Fish S 1.32 1 Anchovy, Engraulis mordax vert

1008 unid.

M 3.94 360 Herring, Clupea pallasii 262 vert frags, 34 prootic/pterotic frags, 8 
gill rakers, 5 dentary frags, 15 maxillary 

frags, 5 quadrate frags, 1 cleithrum frag, 1 
operculum frag, 6 hyomandibular frags, 4 
articular frags, 3 mesopterygoid frags, 9 

frontal frags, 3 post-temporal frags, 4 
ceratohyal frags

5 Salmon, Oncorhynchus sp. vert frags

250 unid.

Intrusive 3 Iridescent small tiger(?) 
beetle

2 wing casings, 1 thorax frag

84-92 Fine 
black 
silt w. 
shell

Land 
M.

S 0.50 1 River otter, Lontra 
canadensis

skull frag 

S/M 0.70 2 unid. frags

Fish S 1.71 6 Pacific sandlance, 
Ammodytes hexapterus

verts

153 Anchovy, Engraulis mordax verts

3 Surf smelt, Hypomesus 
pretiosus

verts

712 unid. 5 prootic/pterotic frags, 707 frags

M 2.23 310 Herring, Clupea pallasii 272 vert frags, 13 prootic/pterotic frags, 5 
gill rakers, 2 dentary frags, 5 maxillary 

frags, 1 quadrate frag, 2 operculum frags, 4 
hyomandibular frags, 1 frontal frag, 3 post-
temporal frags, 1 ceratohyal frag, 1 caudal 

vert

6 Salmon, Oncorhynchus sp. vert frags

184 unid.

M/L 0.76 1 Pacific cod, Gadus 
macrocephalus

fragmented vomer

8 unid.

Bird M/L 0.04 1 unid. prob. vert frag
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Bag Matrix Type Size Wt
(g)

NISP Species Element

92-94 Fine 
black 
silt w. 
shell, 
large 
pcs 

shell, 
large 
stone

Sea 
M.

M 1.50 1 unid.

Fish S 0.33 2 Pacific sandlance, 
Ammodytes hexapterus

verts

65 Anchovy, Engraulis mordax vert frags

281 unid.

M 0.45 1 Kelp greenling, 
Hexagrammus 
decagrammos

vert

80 Herring, Clupea pallasii 79 vert frags, 1 maxillary frag

1 Salmon, Oncorhynchus sp. fragmented juvenile basipterygium

30 unid.

94-104 Fine 
black 
silt w. 
shell, 
large 

stones

Fish S 1.92 264 Anchovy, Engraulis mordax 248 vert frags, 14 prootic/pterotic frags, 2 
articular frags

545 unid.

M 2.50 1 Sculpin (prob. Red Irish 
lord, H. hemilepidotus)

vert

1 Kelp greenling, 
Hexagrammus 
decagrammos

vert

221 Herring, Clupea pallasii 203 vert frags, 3 prootic/pterotic frags, 2 
gill rakers, 2 maxillary frags, 2 ceratohyal 
frags, 2 quadrate frags, 2 operculum frags, 

4 cleithrum frags, 1 mesopterygoid frag

5 Salmon, Oncorhynchus sp. frags

171 unid.

M/L 0.50 2 Rockfish, Sebastes sp. 1 pharyngeal frag, 1 parasphenoid frag

5 unid.

Bird M/L 0.10 1 unid. wing phalanx frag

104-
110

Fine 
black 
silt w. 
shell, 
large 
pcs 

shell

Land 
M.

M 1.50 1 unid.

Fish S 1.36 26 Anchovy, Engraulis mordax 24 verts, 2 prootic/pterotic frags

1 Surf smelt, Hypomesus 
pretiosus

vert

620 unid.

M 2.37 3 Kelp greenling, 
Hexagrammus 
decagrammos

verts

193 Herring, Clupea pallasii 184 vert frags, 3 prootic/pterotic frags, 1 
gill raker, 2 cleithrum frags, 3 

mesopterygoid frags

5 Salmon, Oncorhynchus sp. 1 spine frag, 4 frags

203 unid.

M/L 1.06 40 unid.

L 0.54 5 unid.
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Bag Matrix Type Size Wt
(g)

NISP Species Element

110-
116

Fine 
black 
silt w. 
shell, 
larger 
stones

Fish S 0.14 248 unid.

M 1.50 104 Herring, Clupea pallasii 97 vert frags, 1 prootic/pterotic frag, 4 gill 
rakers, 1 maxillary frag, 1 cleithrum frag

6 Irish Lord sculpin, 
Hemilepidotus sp.

scute frags

10 Salmon, Oncorhynchus sp. 1 rib frag, 9 frags

130 unid.

M/L 0.00 2 Dogfish, Squalus acanthias vert frags

116-
120

*Poss. 
artifact 
(wood 
chip)*

Fine 
black 
silt w. 
stones

Fish S 0.06 83 unid.

M 0.61 42 Herring, Clupea pallasii 41 vert frags, 1 maxillary frag

6 Salmon, Oncorhynchus sp.

70 unid.

120-
130

Prob. 
disturb.

Fine 
black 
silt w. 
shell

Land 
M.

S/M 0.20 1 unid.

Fish S 0.37 5 Anchovy, Engraulis mordax vert frags

1 Surf smelt, Hypomesus 
pretiosus

vert

415 unid.

M 2.32 131 Herring, Clupea pallasii 127 vert frags, 1 prootic/pterotic frag, 1 gill 
raker, 1 maxillary frag, 1 quadrate frag

2 Kelp greenling, 
Hexagrammus 
decagrammos

1 vert, 1 maxillary frag

1 Pile perch, Damalichthys 
vacca

quadrate

7 Salmon, Oncorhynchus sp.

255 unid.

130-
140

Prob. 
disturb

Fine 
black 
silt w. 
shell, 
larger 
stones

Fish S 0.11 8 Pacific sandlance, 
Ammodytes hexapterus

verts

6 Anchovy, Engraulis mordax 5 verts, 1 prootic/pterotic frag

2 Surf smelt, Hypomesus 
pretiosus

verts

200 unid.

M 1.45 139 Herring, Clupea pallasii 129 vert frags, 1 prootic/pterotic frag, 1 
urohyal frag, 1 articular frag, 2 ceratohyal 
frags, 3 hyomandibular frags, 1 quadrate 

frag, 1 frontal frag

1 Great sculpin, 
Myoxocephalus 

polyacanthocephalus

dentary frag

1 Salmon, Oncorhynchus sp. vert frag

147 unid.
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Bag Matrix Type Size Wt
(g)

NISP Species Element

140-
150

*C14 
dated 
to 905 
+/-15 
BP*

Prob. 
disturb.

Fine 
black 
silt w. 
shell, 
stones

Land 
M.

M 10.30 1 Black-tailed deer, 
Odocoileus hemionus

naviculocuboid

2 unid.

Fish S 0.13 3 Pacific sandlance, 
Ammodytes hexapterus

vert frags

16 Anchovy, Engraulis mordax vert frags

130 unid.

M 1.10 127 Herring, Clupea pallasii 122 vert frags, 2 prootic/pterotic frags, 1 
gill raker, 1 articular frag, 1 cleithrum frag

3 Salmon, Oncorhynchus sp. 1 vert, 2 frags

112 unid.
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11.5 Zone A Vertebrate Fauna (Monks & Pollitt/Kenny projects, 1970–71)
 11.5.1 Zone A Vertebrate Fauna, Box 1

Bag Type Size Wt 
(g)

NISP Species Element

N 8-10 
E 

32-34 
F/0-20 

B1

Fish M 0.2 1 Salmon, Oncorhynchus sp. vert.

Bird M 0.8 1 Gull, Larus sp. (poss. Mew, L. 
canus)

carpometacarpus

1 unid. radius shaft

N 8-10 
E 

34-36 
F/

20-30 
B2

Land 
mam

L 28.3 1 Elk, Cervus elaphus radius frag

Fish M 0.2 2 Salmon, Oncorhynchus sp. verts

M/L 0.1 1 Dogfish, Squalus acanthias vert

Bird M 0.3 1 Sooty shearwater, Puffinus griseus carpometacarpus

N 8-10 
E 

34-36 
F/

30-40 
B3

Land 
mam

S 0.3 1 Rat, Rattus sp. femur

S/M 0.4 1 unid.

M 21.1 2 Black-tailed deer, Odocoileus 
hemionus

1 innom. frag, 1 frag

7 unid.

L 4.1 1 Elk, Cervus elaphus rib frag

Fish M 0.4 2 Salmon, Oncorhynchus sp. verts

L 1.6 1 Rockfish, Sebastes sp. interhaemal spine

Bird L 1.3 1 unid. longbone shaft frag

N 8-10 
E 

34-36 
F/

40-50 
B4

Land 
mam

S 8.4 1 Raccoon, Procyon lotor radius

14 unid. 6 ribs, 1 phalanx, 8 frags

S/M 3.4 6 unid.

M 96.2 2 Dog, Canis familiaris 1 tooth, 1 humerus

1 Black-tailed deer, Odocoileus 
hemionus

innom. frag.

M/L 45.1 13 unid.

L 124.8 5 Elk, Cervus elaphus 1 magnum, 1 calcaneus frag, 2 rib frags, 1 
vert frag

6 unid.

Fish M 1.2 1 Great sculpin, Myoxocephalus 
polyacanthocephalus

maxillary

6 Salmon, Oncorhynchus sp. verts

1 Flatfish, unid. sp. hyomandibular frag

M/L 2.9 2 Dogfish, Squalus acanthias verts

1 Pacific cod, Gadus macrocephalus post-temporal frag

36 unid

L 1.0 5 unid.

Bird M 0.4 1 unid.

M/L 1.6 1 Gull, Larus sp. ulna frag

1 Scoter, Melanitta sp. ulna frag

L 2.8 4 unid. poss. humerus & ulna frags, femur frag
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Bag Type Size Wt 
(g)

NISP Species Element

N 8-10 
E 

34-36 
F/

50-60 
B5

Land 
mam

S 0.3 1 Mustelid, prob. mink, Mustela 
vison

ulna

M 2.6 2 Dog, Canis familiaris rib frags

1 unid. vert frag

M/L 5.6 6 unid.

L 57.3 3 Elk, Cervus elaphus 1 partial vert, 1 rib frag, 1 skull frag

Sea 
mam

L 372.2 21 unid. may incl. skull frags

Fish M 2.3 2 Salmon, Oncorhynchus sp. 1 fin ray, 1 supracleithrum frag

17 unid.

M/L 1.3 1 Rockfish, Sebastes sp. spine frag

4 Large sculpin

L 0.5 1 Ratfish, Hydrolagus colliei tooth

1 Sturgeon, Acipenser sp. scute

Bird M/L 3.0 2 Common murre, Uria aalge 1 coracoid, 1 carpometacarpus

4 unid. 1 ulna frag, 1 radius frag, 1 wing phalanx, 1 
toe phalanx

L 0.1 1 Loon, Gavia sp. (poss. G. arctica) phalanx

N 8-10 
E 

34-36 
F/

60-70 
B6

Land 
mam

M 11.2 1 Black-tailed deer, Odocoileus 
hemionus

calcaneus

8 unid. rib frags

M/L 20.0 1 unid. vert frag

10 unid.

L 54.1 3 unid. longbone frags

Sea 
mam

L 20.2 1 Male Steller’s sea lion, Eumetopias 
jubata

patella

Fish M 0.4 1 Herring, Clupea pallasii dentary

1 Great sculpin, Myoxocephalus 
polyacanthocephalus

vert

4 unid. 1 spine, 1 poss. fin ray, 2 frags

M/L 0.7 1 Redstripe rockfish, Sebastes 
proriger

dentary frag

1 Dogfish, Squalus acanthias vert

L 0.5 1 Halibut, Hippoglossus stenolepis vert

Bird M 0.8 3 unid.

M/L 0.6 2 Gull, Larus sp. (prob. Ring-billed 
Gull, L. delawarensis)

1 ulna frag, 1 femur frag

L 0.9 1 unid. ulna frag
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 11.5.2 Zone A Vertebrate Fauna, Box 2

Bag Type Size Wt (g) NISP Species Element

N 8-10 E 
38-40 F/
60-70 C5

* Special 
Note: An 
artifact 
(shaped 

and 
grooved 
antler, 

probably 
part of a 

bark 
beater) 

was found 
among 

the land 
mammal 
remains 
in this 
bag.*

Land 
mam

M 19.2 5 Dog, Canis familiaris 1 mandible frag, 1 tooth, 1 zygomatic frag, 
1 phalanx, 1 metapodial frag

2 Black-tailed deer, Odocoileus 
hemionus

rib frags

M/L 29.8 15 unid. incl. 3 rib frags

L 2.3 1 Black bear, Ursus americanus zygomatic frag

Sea 
mam

M 15.9 1 Harbour seal, Phoca vitulina rib frag

3 unid. 1 rib frag, 3 frags

Fish M 1.6 4 Salmon, Oncorhynchus sp. verts

2 Great sculpin, Myoxocephalus 
polyacanthocephalus

verts

M/L 11.2 5 Dogfish, Squalus acanthias 1 spine, 4 vert frags

31 Rockfish, Sebastes sp. 1 atlas vert, 3 other verts, 16 ribs & spines, 
1 pterygoid, 1 hyomandibular frag, 1 

interhaemal spine frag, 1 operculum frag, 1 
parasphenoid frag, 6 frags

Bird M/L 1.6 1 Common merganser, Mergus 
merganser

ulna frag

1 White-winged scoter, 
Melanitta fusca

radius frag

1 unid. longbone frag, in 2 pieces

L 5.2 1 Pacific loon, Gavia pacifica carpometacarpus frag

1 Glaucous-winged gull, Larus 
glaucescens

humerus frag

1 Canada goose, Branta 
canadensis

radius frag

2 unid. 1 longbone frag, 1 sternum frag
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Bag Type Size Wt (g) NISP Species Element

N 8-10 E 
38-40 F/
80-90 C7

Land 
mam.

M 43.3 6 Dog, Canis familiaris 1 mandible frag, 2 cranium frags, 1 radius 
frag, 1 femur epiphysis, 1 tibia epiphysis

3 Black-tailed deer, Odocoileus 
hemionus

1 metapodial frag, 1 femur epiphysis, 1 
burnt phalanx frag

6 unid. 2 cranium frags, 4 rib frags

M/L 72.1 33 unid.

L 66.9 1 Elk, Cervus elaphus innom. frag

1 Black bear, Ursus americanus scaphoid

4 unid.

Sea 
mam

S 0.3 1 unid.

M 68.1 11 Harbour seal, Phoca vitulina 5 rib frags, 2 innom. frags, 1 talus, 1 
calcaneus, 2 phalanges

M/L 24.8 6 unid.

Fish M 0.3 1 Great sculpin, Myoxocephalus 
polyacanthocephalus

operculum frag

M/L 32.9 35 Rockfish, Sebastes sp. 1 dentary frag, 2 maxillary frags, 1 
cleithrum frag, 8 verts,  3 interhaemal 

spines, 3 caudal verts, 14 spine frags, 3 
frags

3 Dogfish, Squalus acanthias 1 spine, 2 vert frags

7 Salmon, Oncorhynchus sp. 2 vert frags, 1 pelvis frag, 4 frags

2 Cabezon, Scorpaenichthys 
marmoratus

1 epihyal frag, 1 articular frag

31 unid.

L 1.6 3 Halibut, Hippoglossus 
stenolepis

vert frags

Bird M 2.7 1 Greater scaup, Aythya marila cranium frag

1 Blue grouse, Dendragapus 
obscurus

coracoid frag

M/L 6.2 1 Gull, Larus sp. radius frag

2 Surf scoter, Melanitta 
perspicillata

carpometacarpus

1 Pigeon guillemot, Cepphus 
columba

humerus frag

3 unid. longbone frags
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 11.5.3 Zone A Vertebrate Fauna, Box 3

Bag Type Size Wt (g) NISP Species Element

N 8-10 E 
38-40 F/

70-80 
C6

* Special 
Note: An 
artifact 
(shaped 

and 
grooved 
antler, 

probably 
part of a  

bark 
beater) 

was 
found 
among 

the land 
mammal 
remains 
in this 
bag.*

Land 
mam.

M 185.0 10 Dog, Canis familiaris 1 skull, 3 skull frags, 1 mandible, 1 
humerus frag, 1 tibia epiphysis, 2 

juvenile femur frags, 1 femur epiphysis

2 Black-tailed deer, Odocoileus 
hemionus

1 scapula frag, 1 vert

2 unid. rib frags

M/L 26.7 16 unid.

L 16.8 1 Black bear, Ursus americanus metatarsal

1 unid.

Sea 
mam

M 56.0 7 Harbour seal, Phoca vitulina 2 rib frags, 2 innom. frags (2 
individuals), 1 radius frag, 1 femur frag, 

1 juvenile vert frag

Fish M 3.2 2 Herring, Clupea pallasii 1 dentary, 1 cleithrum

4 Starry flounder, Platichthys 
stellatus

1 dentary frag, 3 verts

2 Great sculpin, Myoxocephalus 
polyacanthocephalus

1 operculum, 1 suborbital

4 Salmon, Oncorhynchus sp. verts

M/L 11.1 6 Rockfish, Sebastes sp. 1 post-temporal, 2 cleithrum frags, 3 rib 
frags

1 Cabezon, Scorpaenichthys 
marmoratus

vert

18 unid.

L 0.6 1 Ratfish, Hydrolagus colliei tooth

Bird S 1.1 2 Band-tailed pigeon, Columba 
fasciata

1 ulna, 1 carpometacarpus

M/L 2.2 1 White-winged scoter, Melanitta 
fusca

radius frag

1 Pelagic cormorant, 
Phalacrocorax pelagicus

furculum frag

1 Gull, Larus sp. wing phalanx frag

2 unid.

L 7.6 2 Pacific loon, Gavia pacifica carpometacarpus frags (2 individuals)

2 Canada goose, Branta canadensis 1 humerus frag, 1 femur frag

N 3-4 E 
8-12 C/
0-25 E1

Land 
mam

M 3.5 1 Black-tailed deer, Odocoileus 
hemionus

magnum

M/L 16.9 7 unid.

L 24.8 2 unid.

Bird M 0.6 1 Chicken, Gallus gallus radius frag
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Bag Type Size Wt (g) NISP Species Element

N 3-4.25 
E 20-26 
C/25-50

Land 
mam

S 4.0 2 Mouse, Peromyscus sp. femurs

6 unid. 1 humerus, 1 jaw frag, 4 frags

M 31.8 14 Dog, Canis familiaris 1 phalanx, 6 verts, 1 scapula frag, 1 
skull frag, 5 teeth

1 Black-tailed deer, Odocoileus 
hemionus

vert frag

7 unid.

M/L 36.2 49 unid.

L 27.4 5 unid.

Sea 
mam

M 10.9 3 Harbour seal, Phoca vitulina 2 vert frags, 1 zygomatic

9 unid.

L 51.3 1 Steller’s sea lion, Eumetopias 
jubata

fragmented scapholunar

Fish M 4.6 22 Salmon, Oncorhynchus sp. verts & vert frags

5 Great sculpin, Myoxocephalus 
polyacanthocephalus

1 preoperculum frag,  2 articular frags, 1 
suborbital III, 1 caudal vert

1 Starry flounder, Platichthys 
stellatus

hypohyal frag

M/L 8.3 2 Dogfish, Squalus acanthias vert frags

4 Pacific cod, Gadus 
macrocephalus

2 verts, 2 premaxillary frags

1 Cabezon, Scorpaenichthys 
marmoratus

vert

18 Rockfish, Sebastes sp. 2 premaxillaries, 1 quadrate, 2 
preoperculum frags, 1 vert, 1 

hyomandibular frag, 11 rib/spine frags

22 unid.

L 1.7 5 Ratfish, Hydrolagus colliei teeth

Bird M 0.3 1 Ruddy duck, Oxyura jamaicensis ulna frag

M/L 4.4 2 White-winged scoter, Melanitta 
fusca

1 furculum frag, 1 coracoid frag

1 Surf scoter, Melanitta 
perspicillata

1 radius frag

4 unid.
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 11.5.4 Zone A Vertebrate Fauna, Box 4

Bag Type Size Wt (g) NISP Species Element

N 14-18 
E 41-42 
D/0-25 

D1

Land 
mam

M 2.6 1 Dog, Canis familiaris phalanx

M/L 29.4 21 unid.

Fish M 0.2 2 Salmon, Oncorhynchus sp. vert frags

Bird M 0.2 1 unid. phalanx frag

N 14-18 
E 41-42 
D/50-75 

D2

Land 
mam

S 0.3 1 unid. rib

M 44.5 6 Dog, Canis familiaris 1 tibia, 1 phalanx, 4 tooth frags

4 Black-tailed deer, Odocoileus 
hemionus

1 metapodial frag, 1 rib frag,1 phalanx 
frag, 1 calcaneus frag

6 unid. 3 rib frags, 3 frags

M/L 45.9 34 unid. 1 burnt frag, 33 frags

L 55.3 1 Elk, Cervus elaphus rib frag

5 unid.

Sea 
mam

M/L 3.2 1 unid.

Fish M 0.2 1 Salmon, Oncorhynchus sp. vert

1 Great sculpin, Myoxocephalus 
polyacanthocephalus

mesopterygoid frag

M/L 3.8 4 Dogfish, Squalus acanthias vert frags

6 Rockfish, Sebastes sp. 1 interhaemal spine, 5 spine/ rib frags

11 unid. spine & rib frags

Bird M 0.2 1 unid. longbone frag

M/L 4.5 1 Common murre, Uria aalge humerus frag

1 Surf scoter, Melanitta perspicillata wing phalanx

2 unid. 1 ulna frag, 1 frag
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Bag Type Size Wt (g) NISP Species Element

N 
3-4.25 

E 20-26 
Stratum 

IV

Land 
mam

S 0.7 1 River otter, Lontra canadensis patella

M 3.6 3 Dog, Canis familiaris 1 phalanx, 1 scapula frag, 1 skull frag

1 Black-tailed deer, Odocoileus 
hemionus

1 accessory cannon bone

2 unid. 1 rib frag, 1 vert frag

M/L 14.0 9 unid. 2 burnt frags, 7 frags

Fish M 1.6 4 Salmon, Oncorhynchus sp. vert frags

1 Starry flounder, Platichthys 
stellatus

maxillary frag

1 Great sculpin, Myoxocephalus 
polyacanthocephalus

cleithrum frag

5 unid. 2 rib frags, 3 frags

M/L 2.0 1 Pacific cod, Gadus macrocephalus vert

10 unid. 1 hypohyal frag, 1 parasphenoid frag, 8 
frags

L 0.2 1 Ratfish, Hydrolagus colliei tooth

Bird S/M 0.1 3 unid.

M 0.6 4 unid.

M/L 0.2 1 Duck, poss. mallard (Anas 
platyrhynchos)

carpometacarpus frag

L 2.5 5 unid. longbone frags

N 
3-4.25 

E 20-26 
Stratum 

V

Land 
mam

S/M 1.8 3 unid. 1 rib frag, 2 frags

M 4.5 2 Black-tailed deer, Odocoileus 
hemionus

1 innom. frag, 1 lateral malleolus frag

M/L 10.0 6 unid. 1 rib frag, 5 frags

L 9.0 3 unid.

Fish M 1.0 2 Salmon, Oncorhynchus sp. vert frags

1 Starry flounder, Platichthys 
stellatus

pharyngeal

1 Great sculpin, Myoxocephalus 
polyacanthocephalus

vert

M/L 4.2 1 Dogfish, Squalus acanthias vert frag

1 Cabezon, Scorpaenichthys 
marmoratus

quadrate

1 Rockfish, Sebastes sp. hypercoracoid

1 Shortraker rockfish, Sebastes 
borealis

maxillary frag

2 unid. spine frags
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 11.5.5 Zone A Vertebrate Fauna, Box 5

Bag Type Size Wt (g) NISP Species Element

N 8-10 
E 32-34 
F/0-30 

A1

Land 
mam.

S 0.7 1 Raccoon, Procyon lotor skull frag

M 7.4 1 Black-tailed deer, Odocoileus hemionus radius epiphysis

1 unid. longbone frag

Fish M 0.1 1 Salmon, Oncorhynchus sp. vert frag

Bird M 0.7 1 Greater scaup, Aythya marila radius frag

1 unid.

L 0.4 1 unid.

N 8-10 
E 32-34 
F/30-40 

A2

Land 
mam

M 23.4 2 Dog, Canis familiaris 1 phalanx, 1 tooth

1 Black-tailed deer, Odocoileus hemionus humerus frag

3 unid. 1 vert frag, 1 rib frag, 1 frag

M/L 17.3 9 unid.

L 7.6 1 unid.

Sea 
mam

S 5.0 1 Harbour porpoise, Phocoena phocoena phalanx

M/L 8.2 2 unid.

Fish M 2.8 1 Great sculpin, Myoxocephalus 
polyacanthocephalus

vert frag

13 Salmon, Oncorhynchus sp. verts

5 unid.

M/L 2.4 1 Dogfish, Squalus acanthias vert frag

2 Cabezon, Scorpaenichthys marmoratus verts

L 1.1 1 Ratfish, Hydrolagus colliei tooth

1 unid. fin ray

Bird M 1.4 2 unid. 1 tarsometatarsus frag, 1 ulna frag

M/L 0.5 1 Scoter, Melanitta sp. carpometacarpus frag

N 8-10 
E 32-34 
F/40-50 

A3

Land 
mam

S/M 0.9 1 unid. skull frag

M 37.8 2 Dog, Canis familiaris skull frags [MNI = 2]

2 Black-tailed deer, Odocoileus hemionus 1 lunate, 1 patella

4 unid. 1 vert frag, 3 rib frags

M/L 11.6 7 unid.

Sea 
mam

M 1.3 2 unid.

Fish S/M 0.2 9 unid. ribs

M 2.6 1 Great sculpin, Myoxocephalus 
polyacanthocephalus

vert

6 Salmon, Oncorhynchus sp. vert frags

22 unid. rib & spine frags

M/L 0.7 4 Dogfish, Squalus acanthias 1 spine, 3 vert frags

1 Rockfish, Sebastes sp. articular frag

Bird M/L 3.5 3 unid. longbone frags
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Bag Type Size Wt (g) NISP Species Element

N 8-10 
E 32-34 
F/50-60 

A4

Land 
mam

M 2.9 1 Black-tailed deer, Odocoileus hemionus distal phalanx

M/L 45.5 18 unid. 13 longbone frags, 3 vert frags, 2 
frags

Sea 
mam

M 1.5 1 Harbour seal, Phoca vitulina phalanx frag

Fish S/M 0.2 3 unid. rib frags

M 0.3 1 Herring, Clupea pallasii hyomandibular

1 Salmon, Oncorhynchus sp. vert

M/L 0.6 1 Prob. rockfish, Sebastes sp. ceratohyal frag

2 unid. spine frags

Bird S/M 0.7 2 unid. longbone frags

M 0.5 1 Sooty shearwater, Puffinus griseus tibiotarsus frag

M/L 3.1 1 Mallard, Anas platyrhynchos foot phalanx

2 White-winged scoter, Melanitta fusca 1 ulna frag, 1 fragmented radius

5 unid. 1 burnt longbone frag, 4 longbone 
frags

L 10.0 1 Double-crested cormorant, 
Phalacrocorax auritus

humerus frag

1 Canada goose, Branta canadensis carpometacarpus frag

1 Albatross (prob. Short-tailed, 
Phoebastria albatrus)

radius frag
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 11.5.6 Zone A Vertebrate Fauna, Box 8

Bag Type Size Wt (g) NISP Species Element

N 6-10 
E 

30-32 
E/

25-50 
F2

Land 
mam

S 32.9 5 Mouse, Peromyscus sp. 1 mandible, 1 tooth, 3 skull frags

1 Rodent, prob. Red squirrel 
(Tamiasciurus hudsonicus)

femur frag

1 Mink, Mustela vison femur frag

1 Vancouver Island marmot, 
Marmota vancouverensis

mandible w. teeth

3 Racoon, Procyon lotor 1 radius frag, 1 mandible frag, 1 femur

2 Beaver, Castor canadensis 1 humerus, 1 vert frag

1 unid. scapula frag

S/M 9.1 14 unid. 1 humerus frag, 1 rib frag, 1 burnt rib frag, 3 
skull frags, 6 teeth, 2 frags

M 409.4 8 Dog, Canis familiaris 1 vert, 1 mandible frag, 1 metacarpal, 1 rib 
frag, 2 calcanei, 1 juvenile skull frag, 1 

juvenile ulna frag

23 Black-tailed deer, Odocoileus 
hemionus

1 mandible frag, 5 teeth, 2 scapula frags, 1 
rib frag, 1 xiphoid process, 3 verts, 1 burnt 
innom frag, 1 innom frag, 2 radius frags, 2 

tibia frags, 3 metapodial frags, 1 cuneiform, 
1 digested? distal phalanx frag

99 unid. 3 skull frags, 5 carnivore teeth, 6 vert frags, 
12 rib frags, 73 frags

L 134.1 5 Elk, Cervus elaphus 2 mandible frags, 2 phalanx frags, 1 
accessory phalanx

6 unid.

Sea 
mam

M 6.7 5 Harbour seal, Phoca vitulina phalanx frags

2 unid. rib frags

M/L 27.4 11 unid. 2 rib frags, 9 frags

L 54.1 1 Steller’s sea lion, Eumetopias 
jubata

medial cuneiform

3 unid. 1 rib frag, 2 frags
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Bag Type Size Wt (g) NISP Species Element

N 6-10 
E 

30-32 
E/

25-50 
F2

Fish M 19.3 3 Herring, Clupea pallasii 1 dentary, 2 frags

5 Kelp greenling, Hexagrammos 
decagrammus

2 articulars, 2 verts, 1 ceratohyal frag

6 Great sculpin, Myoxocephalus 
polyacanthocephalus

2 dentary frags, 1 vert, 1 supracleithrum, 1 
premaxillary frag, 1 hyomandibular frag

2 Sculpin, prob. Great (M. 
polyacanthocephalus)

cleithrum frags

1 Red Irish lord, Hemilepidotus 
hemilepidotus

vert

1 Rock sole, Lepidopsetta bilineata ceratohyal

2 Starry flounder, Platichthys 
stellatus

1 vert frag, 1 urohyal

55 Salmon, Oncorhynchus sp. 53 verts, 1 exoccipital, 1 mesocoracoid frag

M/L 24.4 7 Cabezon, Scorpaenichthys 
marmoratus

4 cleithrum frags, 1 radial, 1 hypocoracoid 
frag, 1 hypercoracoid frag

15 Rockfish, Sebastes sp. 1 postclavicle frag, 1 parasphenoid frag, 1 
hyomandibular, 1 hypercoracoid frag, 4 

interneural spines, 7 vert frags

3 Pacific cod, Gadus macrocephalus 1 posttemporal, 2 verts

9 Dogfish, Squalus acanthias vert frags

25 unid.

L 7.1 1 Lingcod, Ophiodon elongatus quadrate

4 Halibut, Hippoglossus stenolepis 2 vert frags, 1 tailfin bone frag, 1 
hypercoracoid

2 Ratfish, Hydrolagus colliei tooth frags

2 Big skate, Raja binoculata 1 vert, 1 barb

6 unid. rib & spine frags
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Bag Type Size Wt (g) NISP Species Element

N 6-10 
E 

30-32 
E/

25-50 
F2

Bird S 2.0 2 Belted kingfisher, Ceryle alcyon 1 radius frag, 1 fragmented ulna (2 pcs)

1 Steller’s jay, Cyanocitta stelleri ulna frag

1 Marbled murrelet, Brachyramphus 
marmoratus

ulna

4 unid. longbone frags

M 6.2 1 Long-tailed duck, Clangula 
hyemalis

carpometacarpus

1 Mew gull, Larus canus wing phalanx

1 Greater scaup, Aythya marila tarsometatarsus

16 unid. longbone frags

M/L 28.4 5 Common murre, Uria aalge 1 ulna, 4 radius frags

1 Red-breasted merganser, Mergus 
serrator

carpometacarpus

1 Western grebe, Aechmophorus 
occidentalis

ulna frag

4 Surf scoter, Melanitta perspicillata 3 ulna frags, 1 carpometacarpus

3 White-winged scoter, Melanitta 
fusca

1 ulna, 1 carpometacarpus, 1 scapula frag

1 Gull, Larus sp. ulna frag

25 unid. 2 ulna frags, 1 humerus frag, 15 longbone 
frags, 7 frags

L 24.5 2 Glaucous-winged gull, Larus 
glaucescens

1 humerus frag, 1 wing phalanx frag

1 Great blue heron, Ardea herodias wing phalanx

2 Double-crested cormorant, 
Phalacrocorax auritus

1 ulna frag, 1 mandible frag

1 Albatross (prob. Short-tailed, 
Phoebastria albatrus)

wing phalanx

4 Goose (prob. Canada, Branta 
canadensis)

1 radius frag, 1 coracoid frag, 1 wing 
phalanx, 1 foot phalanx

6 unid. longbone frags
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11.6 Shellfish Taxon Lists for All Data Sets Containing Shellfish

Zone B Eldridge 
1987-24

Eldridge 1987-5 Zone A

Barnacle, Balanus 
sp.

Black Katy 
chiton, Katharina 

tunicata

Barnacle, Balanus sp. Barnacle, Balanus sp.

Basket cockle, 
Clinocardium 

nuttallii

Butter clam, 
Saxidomus 
giganteus

Basket cockle, 
Clinocardium nuttallii

Basket cockle, Clinocardium 
nuttallii

Bent-nose clam, 
Macoma nasuta

Mussel, Mytilus 
sp.

Black Katy chiton, 
Katharina tunicata

Bent-nose clam, Macoma 
nasuta

Butter clam, 
Saxidomus 
giganteus

Butter clam, 
Saxidomus giganteus

Black Katy chiton, Katharina 
tunicata

Horse clam, 
Schizotherus 

nuttallii

Gumboot chiton, 
Cryptochiton stelleri

Butter clam, Saxidomus 
giganteus

limpet (unid.) limpet (unid.) crab (unid.)

Littleneck clam, 
Protothaca staminea

Littleneck clam, 
Protothaca staminea

Green false-jingle oyster, 
Pododesmus machrochisma

Mussel, Mytilus sp. Mussel, Mytilus sp. Gumboot chiton, Cryptochiton 
stelleri

Purple-hinged rock 
scallop, Hinnites 

multirugosis

Native oyster, Ostrea 
lurida

Horse clam, Schizotherus 
nuttallii

Urchin, 
Stronglyocentrotus 

sp.

Periwinkle, Littorina 
sp.

Lewis’ moon snail, Polinices 
lewisii

whelk (unid.) Urchin, 
Stronglyocentrotus sp.

limpet (unid.)

whelk (unid.) Littleneck clam, Protothaca 
staminea

Mussel, Mytilus sp.

Periwinkle, Littorina sp.

Purple-hinged rock scallop, 
Hinnites multirugosis

(No shellfish were recovered from Eldridge 1990-12) Sand dollar, Dendraster 
excentricus

Urchin, Stronglyocentrotus sp.

whelk (unid.)

Whitecap limpet, Acmaea mitra
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12. Appendix 5: Species Lists and MNIs (Data sets in chronological order)
 The NISP values and skeletal element data listed in Appendix 4 were used to estimate the 
minimum numbers of individuals of each identified taxon. MNI was not calculated for specimens 
recorded as “unidentified” or of uncertain identification, particularly where the uncertain 
identification could affect the MNI of a positively-identified taxon. Specimens of near-certain 
identification were included in MNI calculations. MNI was not calculated for shellfish.

12.1 Zone B Vertebrate Fauna (Monks & Pollitt/Kenny projects, 1970–71)

Type Size Taxon NISP MNI Element used for MNI or 
most common

Land 
mam.

S Mouse, Peromyscus sp. 1 1 femur
River otter, Lontra canadensis 2 1 rib, skull

Racoon, Procyon lotor 1 1 tooth
unid. 1 – –

S/M unid. 12 – –
M Black-tailed deer, Odocoileus hemionus 47 3 innominate, scapula, unfused 

radius epiphysis
Dog, Canis familiaris 49 3 mandible, radius, juvenile 

phalanges
unid. 108 – –

M/L unid. 141 – –
L Black bear, Ursus americanus 4 1 astragalus, phalanx

Elk, Cervus elaphus 5 1 cuneiform, metapodial, 
navicular, phalanx, rib

unid. 1 – –
Sea 

mam.
S/M unid. 6 – –
M Harbour seal, Phoca vitulina 31 2 adult & juvenile vertebrae

Pacific white-sided dolphin, Lagenorhynchus obliquidens 1 1 vertebra
unid. 6 – –

M/L unid. 4 – –
L unid. 3 – –

Fish S/M unid. 45 – –
M Great sculpin, Myoxocephalus polyacanthocephalus 4 1 dentary, quadrate, parietal, 

vomer
Herring, Clupea pallasii 2 1 dentary

Kelp greenling, Hexagrammos decagrammus 2 1 premaxillary, vertebra
Pile perch, Damalichthys vacca 1 1 vertebra

Red Irish Lord, Hemilepidotus hemilepidotus 2 1 dentary, vertebra
Salmon, Oncorhynchus sp. 77 2 vertebra

Starry flounder, Platichthys stellatus 5 1 vertebra
M/L Cabezon, Scorpaenichthys marmoratus 2 1 dentary, vertebra

Dogfish, Squalus acanthias 28 1 spine, vertebra
Flatfish, unid. sp. 2 – –

Pacific cod, Gadus macrocephalus 1 1 post-temporal
Rockfish (prob. Red-banded, Sebastes babcocki) 1 1 dentary, vertebra

Rockfish, Sebastes sp. 24
unid. 65 – –

L Halibut, Hippoglossus stenolepis 1 1 fin spine
Lingcod, Ophiodon elongatus 2 1 basioccipital, vertebra

Ratfish, Hydrolagus colliei 7 2 tooth
unid. 2 – –
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Type Size Taxon NISP MNI Element used for MNI or 
most common

Bird S Black-bellied plover, Pluvialis squatarola 1 1 ulna
Marbled murrelet, Brachyramphus marmoratus 1 1 femur

Northern flicker, Colaptes auritus 1 1 ulna
S/M Rhinoceros auklet, Cerorhinca monocerata 2 1 carpometacarpus, 

tarsometatarsus
unid. 4 – –

M Duck, poss. scaup (Aythya sp.) 1 (considered unid. for MNI purposes)
Greater scaup, Aythya marila 4 1 carpometacarpus, ulna
Lesser scaup, Aythya affinis 1 1 radius

Northwestern crow, Corvus caurinus 24 2 tibiotarsus, juvenile vertebra
Ruffed grouse, Bonasa umbellus 2 1 coracoid, humerus

Short-tailed shearwater, Puffinus tenuirostris 1 1 humerus
Sooty shearwater, Puffinus griseus 12 1 radius, tarsometatarsal, 

tibiotarsus, ulna
unid. 29 – –

M/L Black-legged kittiwake, Rissa tridactyla 1 1 ulna
Gull, Larus sp. 1 1 humerus

Herring gull, Larus argentatus 1 1 carpometacarpus
Mallard, Anas platyrhynchos 2 1 ulna, wing phalanx

Ring-billed gull, Larus delawarensis 1 1 ulna
Scoter, Melanitta sp. 1 3 carpometacarpus

Surf scoter, Melanitta perspicillata 8
White-winged scoter, Melanitta fusca 3

unid. 29 – –
L Albatross (prob. Short-tailed, Phoebastria albatrus) 1 1 tarsometatarsus

Canada goose, Branta canadensis 3 1 carpometacarpus, furculum, 
ulna

Common loon, Gavia immer 1 1 tibiotarsus
Pacific loon, Gavia pacifica 1 1 femur

Trumpeter swan, Cygnus buccinator 1 1 fibula

12.2 Eldridge Permit 1987-24 Vertebrate Fauna
Type Size Taxon NISP MNI Element used for MNI or most common

Land 
mam.

M Black-tailed deer, Odocoileus hemionus 8 1 vertebra

Dog, Canis familiaris 2 2 juvenile humerus, adult tibia

unid. 87 – –

M/L unid. 15 – –

L Elk, Cervus elaphus 1 1 scapula

unid. 3 – –

Sea 
mam.

M unid. 1 – –

M/L unid. 1 – –

Fish M Great sculpin, Myoxocephalus 
polyacanthocephalus

5 1 articular, dentary, maxillary, vomer

Salmon, Oncorhynchus sp. 1 1 vertebra

M/L Dogfish, Squalus acanthias 1 1 vertebra

unid. 2 – –

L Ratfish, Hydrolagus colliei 1 1 tooth

unid. 1 – –

Bird M Grouse (prob. Blue, Dendragapus obscurus) 2 1 femur, tibiotarsus

M/L Gull, Larus sp. 1 1 carpometacarpus
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12.3 Eldridge Permit 1990-12 (A.I.A.) Vertebrate Fauna

 Type Size Taxon NISP MNI Element used for MNI or 
most common

Land 
mam.

S/M unid. 2 – –

M Black-tailed deer, Odocoileus hemionus 39 3 innominate, adult & juvenile 
metapodials

Dog, Canis familiaris 5 2 radius, ulna, vertebra, juvenile 
phalanx & tibia

unid. 219 – –

M/L unid. 45 – –

L Elk, Cervus elaphus 2 1 femur, vertebra

unid. 2 – –

Sea 
mam.

M Harbour seal, Phoca vitulina 7 1 vertebra

Pacific white-sided dolphin, Lagenorhynchus obliquidens 1 1 vertebra

unid. 1 – –

Fish M Flatfish, unid. sp. 2 1 basipterygium, hypercoracoid

Great sculpin, Myoxocephalus polyacanthocephalus 1 1 suboperculum

Kelp greenling, Hexagrammos decagrammus 10 1 vertebra

Pile perch, Damalichthys vacca 2 1 vertebra

Red Irish lord, Hemilepidotus hemilepidotus 1 1 operculum

Salmon, Oncorhynchus sp. 7 1 vertebra

unid. 3 – –

M/L Cabezon, Scorpaenichthys marmoratus 2 1 vertebra

Dogfish, Squalus acanthias 4 1 vertebra

Rockfish, Sebastes sp. 11 1 vertebra

unid. 17 – –

L Halibut, Hippoglossus stenolepis 1 1 interhaemal spine

Ratfish, Hydrolagus colliei 1 1 tooth

Sturgeon, Acipenser sp. 1 1 spine

Bird S/M unid. 1 – –

M Greater scaup, Aythya marila 1 1 radius

unid. 2 – –

M/L Common murre, Uria aalge 1 1 quadrate

Prob. gull, Larus sp. 1 1 humerus

Surf scoter, Melanitta perspicillata 4 1 coracoid

unid. 12 – –

L Pacific loon, Gavia pacifica 1 1 fibula

Prob. loon, Gavia sp. 1 (considered unid. for MNI purposes)

unid. 1 – –
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12.4 Eldridge Permit 1987-5 Column Sample Vertebrate Fauna
 The MNIs below are the totals for each identified taxon for the whole column, but in 
order to avoid aggregation problems they were derived from MNIs calculated for each layer.

Type Size Taxon NISP MNI Element used for MNI or most 
common

Land 
mam.

S River otter, Lontra canadensis 1 1 skull

S/M  unid. 5 – –

M Black-tailed deer, Odocoileus hemionus 1 1 naviculocuboid

unid. 4 – –

Sea 
mam.

M unid. 1 – –

Fish S Anchovy, Engraulis mordax 551 20 vertebra

Pacific sandlance, Ammodytes hexapterus 22 7 vertebra

Surf smelt, Hypomesus pretiosus 8 5 vertebra

unid. 6043 – –

M Great sculpin, Myoxocephalus polyacanthocephalus 1 1 dentary

Herring, Clupea pallasii 2454 54  maxillary, vertebra

Irish Lord sculpin, Hemilepidotus sp. 6 1 scute fragments

Kelp greenling, Hexagrammus decagrammos 7 4 maxillary, vertebra

Pile perch, Damalichthys vacca 1 1 quadrate

Salmon, Oncorhynchus sp. 110 16 bone fragments, juvenile 
basipterygium, tooth, vertebra

Sculpin (prob. Red Irish lord, H. hemilepidotus) 1 (considered unid. for MNI purposes)

White-spotted greenling, Hexagrammos stelleri 1 1 vertebra

unid. 1771 – –

M/L Dogfish, Squalus acanthias 2 1 vertebra

Pacific cod, Gadus macrocephalus 1 1 vomer

Rockfish, Sebastes sp. 2 1 parasphenoid, pharyngeal

unid. 53 – –

L unid. 5 – –

Bird M/L unid. 3 – –
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12.5 Zone A Vertebrate Fauna (Monks & Pollitt/Kenny projects, 1970–71)
Type Size Taxon NISP MNI Element used for MNI or most 

common
Land 
mam

Sea 
mam

Fish

S Beaver, Castor canadensis 2 1 humerus, vertebra
Mink, Mustela vison 2 1 femur, ulna

Mouse, Peromyscus sp. 7 1 femur
Rat, Rattus sp. 1 1 femur

Racoon, Procyon lotor 5 1 radius
Prob. Red squirrel, Tamiasciurus hudsonicus 1 1 femur

River otter, Lontra canadensis 1 1 patella
Vancouver Isl.  marmot, Marmota vancouverensis 1 1 mandible

unid. 22 – –
S/M  unid. 25 – –
M Black-tailed deer, Odocoileus hemionus 48 2 innominate, scapula

Dog, Canis familiaris 61 2 cranium, adult & juvenile tibia
unid. 146 – –

M/L  unid. 254 – –
L Black bear, Ursus americanus 3 1 metatarsal, scaphoid, zygomatic

Elk, Cervus elaphus 17 1 innominate, mandible, phalanx,  rib
unid. 36 – –

S Harbour porpoise, Phocoena phocoena 1 1 phalanx
unid. 1 – –

M Harbour seal, Phoca vitulina 28 2 innominate
unid. 16 – –

M/L unid. 20 – –
L Steller’s sea lion, Eumetopias jubata 3 1 cuneiform, patella, scapholunar

unid. 24 – –
S/M unid. 12 – –
M Flatfish (unid.) 1 (considered unid. for MNI purposes)

Great sculpin, Myoxocephalus 
polyacanthocephalus

25 1 vertebra

Herring, Clupea pallasii 7 2 dentary
Kelp greenling, Hexagrammos decagrammus 5 1 articular
Red Irish lord, Hemilepidotus hemilepidotus 1 1 vertebra

Rock sole, Lepidopsetta bilineata 1 1 ceratohyal
Salmon, Oncorhynchus sp. 128 2 vertebra

Starry flounder, Platichthys stellatus 9 1 vertebra
unid. 54 – –

M/L Cabezon, Scorpaenichthys marmoratus 14 2 cleithrum
Dogfish, Squalus acanthias 33 2 spine

Large sculpin 4 (considered unid. for MNI purposes)
Pacific cod, Gadus macrocephalus 9 1 vertebra

Redstripe rockfish, Sebastes proriger 1 3 caudal vertebra, cleithrum, dentary, 
maxillaryRockfish, Sebastes sp. 115

Shortraker rockfish, Sebastes borealis 1
Salmon, Oncorhynchus sp. 7 1 vertebra

unid. 157 – –

L Big skate, Raja binoculata 2 1 barb, vertebra
Halibut, Hippoglossus stenolepis 8 1 vertebra

Lingcod, Ophiodon elongatus 1 1 quadrate
Ratfish, Hydrolagus colliei 11 2 tooth

Rockfish, Sebastes sp. 1 1 interhaemal spine
Sturgeon, Acipenser sp. 1 1 scute

unid. 12 – –
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Type Size Taxon NISP MNI Element used for MNI or most 
common

Bird S Band-tailed pigeon, Columba fasciata 2 1 carpometacarpus, ulna
Belted kingfisher, Ceryle alcyon 2 1 radius, ulna

Marbled murrelet, Brachyramphus marmoratus 1 1 ulna

Steller’s jay, Cyanocitta stelleri 1 1 ulna

unid. 4 – –
S/M unid. 5 – –
M Blue grouse, Dendragapus obscurus 1 1 coracoid

Chicken, Gallus gallus 1 1 radius
Greater scaup, Aythya marila 3 1 cranium, radius, tarsometatarsus

Long-tailed duck, Clangula hyemalis 1 1 carpometacarpus
Mew gull, Larus canus 2 1 carpometacarpus, wing phalanx

Ruddy duck, Oxyura jamaicensis 1 1 ulna
Sooty shearwater, Puffinus griseus 2 1 carpometacarpus, tibiotarsus

unid. 30 – –
M/L Common merganser, Mergus merganser 1 1 ulna

Common murre, Uria aalge 8 2 radius
Duck, poss. mallard (Anas platyrhynchos) 1 (considered unid. for MNI purposes)

Gull, Larus sp. 4 1 ulna
Gull, Larus sp. (prob. Ring-billed, L. 

delawarensis)
2 1 femur, ulna

Mallard, Anas platyrhynchos 1 1 foot phalanx
Pelagic cormorant, Phalacrocorax pelagicus 1 1 furculum

Pigeon guillemot, Cepphus columba 1 1 humerus
Red-breasted merganser, Mergus serrator 1 1 carpometacarpus

Scoter, Melanitta sp. 2 4 carpometacarpus, ulna, radius
Surf scoter, Melanitta perspicillata 8

White-winged scoter, Melanitta fusca 9
Western grebe, Aechmophorus occidentalis 1 1 ulna

unid. 49 – –

L Albatross (prob. Short-tailed, Phoebastria 
albatrus)

2 1 radius, wing phalanx

Canada goose, Branta canadensis 8 1 radius
Double-crested cormorant, Phalacrocorax auritus 3 1 humerus, mandible, ulna

Glaucous-winged gull, Larus glaucescens 3 1 humerus
Great blue heron, Ardea herodias 1 1 wing phalanx

Loon, Gavia sp. (poss. Arctic, G. arctica) 1 1 foot phalanx
Pacific loon, Gavia pacifica 3 2 carpometacarpus

unid. 20 – –
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13. Appendix 6: Total Faunal Assemblage Weight and NISP Values 
 The following weight and NISP values were derived from the tables in Appendix 4. 
Percentages were calculated using total data set weight and NISP values, also derived from the 
tables in Appendix 4. Non-food fauna are included in these calculations; shellfish are excluded. 
Section 13.5 compares the total weight and NISP percentage distributions to those of the food 
faunal assemblages using Χ2 distribution analysis.

13.1 Total Faunal Weight in Grams for Each Size Class, by Data Set

Faunal 
type

Size class Faunal Weights (grams) by Data Set

Zone B Eldridge 1987-24 Eldridge 1990-12 Eldridge 1987-5 Zone A

Land 
Mammal

Small 0.6 0 0 0.50 47.6

Small/Med. 4.7 0 2.0 1.00 15.6

Medium 721.1 147.3 874.7 11.80 950.0

Med./Large 225.3 67.1 230.0 0 426.1

Large 139.1 151.9 168.7 0 612.8

Sea 
Mammal

Small 0 0 0 0 5.3

Small/Med. 0.8 0 0 0 0

Medium 125.8 0.2 74.7 1.50 160.4

Med./Large 2.6 0.2 0 0 63.6

Large 13.7 0 0 0 497.8

Fish Small 0 0 0 9.50 0

Small/Med. 0.4 0 0 0 0.4

Medium 22.3 2.5 4.6 24.09 42.5

Med./Large 27.7 0.3 17.0 2.32 106.6

Large 7.9 1.0 3.4 0.54 15.9

Bird Small 0.8 0 0 0 3.1

Small/Med. 0.7 0 0.1 0 0.8

Medium 12.5 0.9 1.0 0 15.7

Med./Large 25.1 1.2 22.5 0.44 59.8

Large 13.7 0 9.2 0 55.3
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13.2 Size Class Total Weights as Percentages of Data Set Total Weights

Faunal 
type

Size class Faunal Weight Percentages (%) by Data Set

Zone B Eldridge 1987-24 Eldridge 1990-12 Eldridge 1987-5 Zone A

Land 
Mammal

Small 0.04 0 0 0.97 1.55

Small/Med. 0.35 0 0.14 1.94 0.51

Medium 53.62 39.53 62.13 22.83 30.85

Med./Large 16.75 18.01 16.34 0 13.84

Large 10.34 40.77 11.98 0 19.90

Sea 
Mammal

Small 0 0 0 0 0.17

Small/Med. 0.06 0 0 0 0

Medium 9.36 0.05 5.31 2.90 5.21

Med./Large 0.19 0.05 0 0 2.07

Large 1.02 0 0 0 16.17

Fish Small 0 0 0 18.38 0

Small/Med. 0.03 0 0 0 0.01

Medium 1.66 0.67 0.33 46.61 1.38

Med./Large 2.06 0.08 1.21 4.49 3.46

Large 0.59 0.27 0.24 1.05 0.52

Bird Small 0.07 0 0 0 0.10

Small/Med. 0.05 0 0.01 0 0.03

Medium 0.93 0.24 0.07 0 0.51

Med./Large 1.87 0.32 1.60 0.85 1.94

Large 1.02 0 0.65 0 1.80
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13.3 Total Number of Specimens Identified to Each Size Class, by Data Set

Faunal 
type

Size class NISP Values by Data Set

Zone B Eldridge 1987-24 Eldridge 1990-12 Eldridge 1987-5 Zone A

Land 
Mammal

Small 4 0 0 1 42

Small/Med. 13 0 2 5 25

Medium 204 97 263 4 255

Med./Large 141 15 45 0 254

Large 10 4 4 0 56

Sea 
Mammal

Small 0 0 0 0 2

Small/Med. 6 0 0 0 0

Medium 38 1 9 1 44

Med./Large 4 1 0 0 20

Large 3 0 0 0 27

Fish Small 0 0 0 6,625 0

Small/Med. 45 0 0 0 12

Medium 93 6 26 4,352 230

Med./Large 123 3 34 58 341

Large 12 2 3 5 36

Bird Small 4 0 0 0 10

Small/Med. 5 0 1 0 5

Medium 74 2 3 0 41

Med./Large 47 1 18 3 89

Large 7 0 3 0 41
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13.4 Size Class Total NISP Values as Percentages of Data Set Specimen Counts

Faunal 
type

Size class NISP Percentages (%) by Data Set

Zone B Eldridge 1987-24 Eldridge 1990-12 Eldridge 1987-5 Zone A

Land 
Mammal

Small 0.48 0 0 0.01 2.75

Small/Med. 1.56 0 0.49 0.05 1.63

Medium 24.49 73.49 63.99 0.04 16.67

Med./Large 16.93 11.36 10.95 0 16.60

Large 1.20 3.03 0.97 0 3.66

Sea 
Mammal

Small 0 0 0 0 0.13

Small/Med. 0.72 0 0 0 0

Medium 4.56 0.76 2.19 0.01 2.88

Med./Large 0.48 0.76 0 0 1.31

Large 0.36 0 0 0 1.77

Fish Small 0 0 0 59.91 0

Small/Med. 5.40 0 0 0 0.78

Medium 11.17 4.55 6.33 39.36 15.03

Med./Large 14.77 2.27 8.27 0.52 22.29

Large 1.44 1.52 0.73 0.05 2.35

Bird Small 0.48 0 0 0 0.65

Small/Med. 0.60 0 0.24 0 0.33

Medium 8.88 1.52 0.73 0 2.68

Med./Large 5.64 0.76 4.38 0.03 5.82

Large 0.84 0 0.73 0 2.68

13.5 Total Assemblage versus Food Faunal Assemblage Composition

Form of 
quantification

Samples 
(Left column data compared to right column data)

Χ2 

(df = 3)
Significance 

level

Faunal type 
weight 
percentages 

Zone B total fauna Zone B food fauna 1.21 Non-significant
Zone A total fauna Zone A food fauna 0.60 Non-significant
Eldridge 1987-24 total 
fauna

Eldridge 1987-24 food 
fauna 0.00

Non-significant

Eldridge 1990-12 total 
fauna

Eldridge 1990-12 food 
fauna 0.00

Non-significant

Faunal type 
NISP 
percentages

Zone B total fauna Zone B food fauna 0.51 Non-significant
Zone A total fauna Zone A food fauna 0.32 Non-significant
Eldridge 1987-24 total 
fauna

Eldridge 1987-24 food 
fauna 0.00

Non-significant

Eldridge 1990-12 total 
fauna

Eldridge 1990-12 food 
fauna 0.00

Non-significant
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