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Abstract 

The archaeological site of Tse’K’wa in the Peace River Region of British Columbia 

contains faunal remains dating from approximately 11,000 cal BP to the present. Over 

20,000 vertebrate faunal remains were analyzed to examine the cultural and ecological 

record of this site. Of these, 4,000 were identified to the level of Order or more precise 

classification. Zooarchaeological analyses were integrated with Dane-zaa oral traditions 

concerning animal species found in the site deposits. This data shows that Ancestral 

Dene and Dane-zaa community members utilized the site to process and consume 

animal remains through the entire Holocene sequence. People harvested fish, birds, and 

mammals from the nearby wetland and forests, and processed and consumed them at 

Tse’K’wa. There is little evidence for significant environmental change, and there 

appears to be continuity in the use of sucker, waterfowl, large rodents, snowshoe hare, a 

wide range of carnivores, and ungulates throughout the site’s history. 

Keywords:  Zooarchaeology; Boreal Forest Archaeology; Dane-zaa; Paleoecology; 

Ethnozoology 



iv 

Acknowledgements 

I acknowledge that Tse’K’wa is a deeply important cultural and spiritual place for many 

members of the Dane-zaa Nations, the Treaty 8 First Nations, and for many people of Dene 

ancestry. I am thankful that the Treaty 8 First Nations have allowed us as researchers to be 

on their land and be temporary caretakers of their history. I acknowledge this research was 

conducted on the traditional unceded territory of the xʷməθkwəy̓əm (Musqueam) Nation, 

Sḵwx̱wú7mesh Úxwumixw (Squamish Nation), Səl̓ílwətaɬ (Tsleil-Waututh) Nation, and 

kʷikʷəƛ̓əm (Kwikwetlem) First Nation.  

My contributions to this project were financially supported by the Social Sciences and 

Humanities Research Council of Canada Grants, the Harington Graduate Scholarship for 

Canadian Cave Studies, a Graduate Fellowship and two Travel and Minor Research Awards 

through the Department of Archaeology at SFU, travel and research grants from the 

Archaeology Graduate Student Caucus at SFU, and Research Assistant positions to Dr. 

Driver and Dr. Lepofsky. 

I am deeply thankful for the support, collaboration, and guidance of Dr. Jonathan Driver, my 

supervisor who has facilitated this research over the past two years. I am thankful to Dr. 

Dana Lepofsky, who has both challenged and supported me, helping me to grow as a person 

and as an archaeologist. I am grateful to Dr. Robert Muir for guiding me through the puzzle 

that is zooarchaeology, and to Ginevra Toniello, MA, for my first real job in archaeology. 

Thanks to Chris Stinson for providing me with access to the UBC Beaty Biodiversity Museum 

collections. Thank you to Dr. Virginia Butler for her comments during the writing of this 

thesis. I extend deep gratitude and thanks to my collaborators and mentors in the community 

outreach that will extend beyond this thesis, including Gary Oker (Council Member: Doig 

River First Nation, President: Tse’K’wa Historical Society), Pat Jensen (President: 

Indigenous Education Centre of School District 60), the Indigenous Education Committee of 

School District 60, and Dr. Barb Winter (Director: SFU Museum of Ethnography and 

Archaeology). I am grateful to my peers and colleagues for their advice and support, 

especially Emily Purcell, Spencer Greening, Bryn Letham, Chris Springer, Megan Poland, 

Sarah Shaver, Kristin Oliver, Sage Vanier, Thomas Royle, my ARCH 876 and ARCH 871 

cohorts, and my partner Kyle Poehlke. Infinite thanks and love to my family and friends for 

their support and encouragement, especially my mother Danica Testani, my sister Katrina 

Testani, and my grandparents Ernesto and Giovanna Testani.  



v 

Table of Contents 

Approval .......................................................................................................................... ii 
Abstract .......................................................................................................................... iii 
Acknowledgements ........................................................................................................ iv 
Table of Contents ............................................................................................................ v 
List of Tables .................................................................................................................. ix 
List of Figures................................................................................................................. xi 
List of Acronyms ............................................................................................................ xiii 

Chapter 1. Introduction .............................................................................................. 1 
1.1. Tse’K’wa ........................................................................................................... 1 
1.2. Research Questions: ......................................................................................... 2 
1.3. Research Methods ............................................................................................ 3 

1.3.1. Data collection ............................................................................................... 3 
1.3.2. Legacy Data .................................................................................................. 3 
1.3.3. Radiocarbon Dating ....................................................................................... 4 
1.3.4. Habitat Reconstructions through Zooarchaeology ......................................... 4 
1.3.5. Human-Animal Relationships: ........................................................................ 4 

1.4. Thesis Organization .......................................................................................... 5 

Chapter 2. Background .............................................................................................. 7 
2.1. Dane-zaa Peoples and Territory ........................................................................ 7 

2.1.1. Treaty 8 ....................................................................................................... 10 
2.1.2. Dane-zaa Záágéʔ Language in this text....................................................... 11 
2.1.3. Athapaskan Hunting Ethnographies ............................................................. 13 
2.1.4. Issues in using ethnography to reconstruct the past .................................... 13 

2.2. Subarctic Boreal Forest Ecology ..................................................................... 14 
2.3. Archaeology at Tse’K’wa ................................................................................. 16 

Chapter 3. Methods .................................................................................................. 26 
3.1. Sample Selection ............................................................................................ 26 
3.2. Morphological Zooarchaeology ....................................................................... 27 

3.2.1. Quantification .............................................................................................. 32 
3.2.2. Definition of assemblages ............................................................................ 33 

3.3. Taphonomy – Evidence of Human Presence .................................................. 34 
3.3.1. Burning as Evidence for Human Presence .................................................. 34 
3.3.2. Testing for Preservation ............................................................................... 35 
3.3.3. 11,000 years of Human Presence at Tse’K’wa ............................................ 35 
3.3.4. Interpretive Considerations .......................................................................... 35 

3.4. Habitat and Ecosystem Reconstruction ........................................................... 37 
3.4.1. Sources of Ecological Information................................................................ 37 
3.4.2. Archaeology and Habitat Reconstructions ................................................... 38 

3.5. Sustained Human-Animal Relationships Through Time .................................. 40 



vi 

3.5.1. Underrepresented Taxa in the Assemblage ................................................. 40 
3.5.2. Carnivore Remains ...................................................................................... 40 

3.6. Ethnozoology .................................................................................................. 41 
3.6.1. Traditional Ecological Knowledge ................................................................ 41 
3.6.2. Sources of Ethnozoological Knowledge ....................................................... 43 
3.6.3. Traditional Ecological Knowledge and Appropriation ................................... 45 

Chapter 4. Ethnozoological Summary .................................................................... 47 
4.1. Animals in Dane-zaa Life and Worldview ........................................................ 47 

4.1.1. Hunting, Trapping, and Materiality ............................................................... 47 
4.1.2. Seasonality and Worldview .......................................................................... 50 

4.2. Ethnozoological Accounts ............................................................................... 51 
4.2.1. Small Mammals ........................................................................................... 54 

Snowshoe Hare (Gaah, Lepus americanus) ........................................................... 54 
Common Muskrat (Te k'aie or Chehk’aa, Ondatra zibethicus) ................................ 56 
Groundhog (K’węą, Marmota monax)..................................................................... 56 
Beaver (Tsááʔ, Castor canadensis) ....................................................................... 56 
Squirrel (Dasdléé, Tamiasciurus sp. or Sciurus sp.) ............................................... 58 
Porcupine (Aahjiizhe, Erethizon dorsatum) ............................................................ 58 

4.2.2. Predators ..................................................................................................... 58 
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Chapter 1. Introduction 

1.1. Tse’K’wa 

Tse’K’wa, also known as Charlie Lake Cave (HbRf-39), is located just outside 

Fort St John in northeast British Columbia and is one of the oldest archaeological sites in 

Canada, dating to over 12,500 years cal BP (Fladmark et al. 1988; Driver et al. 1996). It 

is one of the only sites with faunal remains and stone tools contextualized in well-dated 

stratigraphy in the boreal subarctic area in North America (Fladmark et al. 1988; Driver 

et al. 1996). The preservation of animal remains at Tse’K’wa is exceptional within the 

boreal ecosystem. Tse’K’wa is one of the only sites in the subarctic boreal forest with a 

large sample of preserved identifiable faunal remains in solidly dated stratigraphic 

contexts that span the Holocene (Fladmark et al. 1988; Driver 1988; Driver et al. 1996). 

Tse’K’wa is within the territory of the Dane-zaa Nations and is an ancestral food 

gathering place as well as an important cultural and ceremonial location (Ridington et al. 

2013:238; Nair 2019). The meaning of the word Tse’K’wa in Dane-zaa Záágéʔ is “the 

stone house” in honour of the cave that makes this site distinctive on the landscape. 

Tse’K’wa is currently owned by a coalition of the Dane-zaa Nations and is managed by 

the Tse’K’wa Historical Society as a place of cultural teaching and as a ceremonial 

gathering place to community members (Treaty 8 Tribal Association 2020; Nair 2019; 

CBC News 2018). Work on the development of an interpretive centre on the same 

property as the site is currently underway. In the late summer of 2019, Tse’K’wa was 

given a National Historic designation by the Canadian federal government due to its 

cultural and archaeological significance (Nair 2019).  

The importance of Tse’K’wa is multi-dimensional, with diverse stakeholders 

including Dane-zaa peoples, community members from the Charlie Lake and 

surrounding areas, the archaeological community, and governmental institutions 

invested in the study of this site. Due to this importance, the oldest layers of the site of 

Tse’K’wa have been examined in detail. However, the more recent 10,000 years of 

occupation have been left mostly unexamined. The large assemblage of animal remains 

allows us to ask questions about human interactions with the landscape through time. 

The following sections outline the research questions posed in this thesis and the 

methods utilized to investigate these questions. 
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The goal of my analyses is to add to the cultural and ecological record of 

northeastern British Columbia. The history and legacy of human use of animals can 

affect the ecology of a region, the complexities of which can be illuminated through 

archaeology. The boreal forest is a biome that currently covers 627 million ha in North 

America, although this is shrinking due to unsustainable industrialization (Brandt 2009). 

The diversity of birds, fish, and mammals, and the importance of boreal forest biota to 

Indigenous and rural subsistence and ecotourism make this region a deeply important 

place to understand and protect (Brandt 2009; Wells et al. 2010).  

The boreal forest in Canada has been understudied in academic archaeology. 

This is partially because of the inaccessibility of sites and the focus of professional 

consulting archaeology in this area on mitigation of industrial development. Additionally, 

the archaeology conducted in this region has focused on lithic analysis due to the lack of 

stratified sites, as well as acidic soils leading to poor bone preservation. As industrial 

development and natural resource extraction in northeast BC has increased since the 

1980s, so too has the archaeological and ethnographic research conducted in this 

region. Sites of cultural and archaeological importance are coming under risk of 

destruction (Good 2016; Ball 2014; Meissner 2014; Ridington et al 2013:67). Most of this 

work is published as grey-literature and is largely inaccessible to many stakeholders.  

1.2. Research Questions: 

The overall goal of the following research was to use zooarchaeological methods 

contextualized through ethnographic and palaeoecological literature to understand 

human-animal relationships throughout the last 11,000 years at Tse’K’wa. The research 

questions addressed in this thesis are as follows: 

1. When were people using Tse’K’wa during the last 11,000 years? 

2. What local ecosystems and habitats were Ancestral Dene and Dane-zaa 

peoples utilizing while at Tse’K’wa?  

3. What can the animal remains at Tse’K’wa show us about human-animal 

interactions through time?  
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1.3. Research Methods 

1.3.1. Data collection 

This research uses comparative morphology to determine the animal taxa 

present in the 11,000-year sequence at Tse’K’wa. To do this, I have compared over 

20,000 faunal specimens from Tse’K’wa to collections at the Simon Fraser University 

Zooarchaeology Laboratory, and the University of British Columbia Beaty Biodiversity 

Museum under the supervision of Dr. Jonathan Driver. Driver (1988) published a brief 

summary of specimens he identified from this time period. Specimens in my analysis 

were from the 12 previously unexamined excavation units at the site (Figure 1), and I 

present a more thorough analysis of specimens from this time period.   

As of this study’s completion, all faunal specimens identifiable through 

comparative anatomy that were excavated from the site have been identified. I was able 

to identify 3,999 specimens to at least the taxonomic designation of Class, 3,427 of 

which were identified to the level of Order or more specific. Identifiable faunal remains 

were those in which both the skeletal element and taxonomic designation to at least the 

level of Class could be ascertained. Faunal remains designated as identifiable were also 

analyzed for breakage, natural and cultural modifications, and fusion stage. The 

remaining 16,244 specimens that were unidentifiable morphologically were counted, 

designated to the broad categories of Unidentifiable, Axial, or Long Bone, and analyzed 

for taphonomic changes, including level of burning, rodent damage, and carnivore 

damage. All specimens designated as unidentifiable long bone specimens were 

measured for cortical thickness, which was recorded and analyzed to understand 

preservation conditions and use of animals by humans. 

1.3.2. Legacy Data 

The faunal assemblage identified in this study (the “thesis data”) was based on a 

sample of faunal remains from units excavated mainly in 1990 and 1991, using finer 

stratigraphic separation than in previous excavations. These data were also compared to 

and amalgamated with previous zooarchaeological identifications (the “legacy data”) 

made by Dr. Driver from the 1983 excavation season (Driver 1988). The legacy data 

(3,177 faunal identifications to Order or more specific) was incorporated in this study to 
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test for assemblage integrity by comparing the results of two different analysts, and to 

see the effect of sample size on both data sets. Figure 1 shows the units analysed in 

both the thesis data (highlighted in green) and the legacy data (highlighted in yellow). 

1.3.3. Radiocarbon Dating 

The Zones and subzones described within this thesis have been radiocarbon 

dated over almost four decades by various labs and using various materials. During the 

course of this thesis research, Dr. Driver submitted seven additional radiocarbon 

samples. This allowed for greater precision in dating the stratigraphic sequence of the 

fauna deposited in the last 11,000 years at Tse’K’wa.  

1.3.4. Habitat Reconstructions through Zooarchaeology 

Taxa identified in this study and quantified from the legacy data were used to 

infer the ecosystems surrounding Tse’K’wa through the Holocene. Current biological 

data about the habitats, behaviour, and seasonal patterns of animals were gathered to 

reconstruct the ecology of Tse’K’wa through time, as well as reconstruct seasonal uses 

of the site. While zooarchaeology can be a broad and low-resolution method for creating 

habitat reconstructions, in large assemblages such as this, in which multiple ecological 

indicator species are present, it can become more specific (Lyman 2017). In this study, 

all taxa recovered from well-dated contexts that had specific ecological preferences were 

used to create generalized environmental reconstructions of each subzone. Counts of 

taxa NISP were considered during habitat reconstructions, as animals harvested in the 

local area are presumed to be more abundant in the archaeological deposits. This 

resulted in a generalized reconstruction of the ecosystems and landscapes humans 

utilized while at Tse’K’wa.  

1.3.5. Human-Animal Relationships: 

The relationships between people and animals have been preserved in the deep 

deposits of Tse’K’wa, and through the examination of the animal remains these 

relationships can be contextualized both through zooarchaeological methods and 

ethnographic understandings. In this thesis, I summarize the traditional animal 

knowledge held by Dane-zaa Elders and community members as recorded in 
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ethnographies as a way of expanding my interpretations of the archaeological deposits. 

In particular, I extracted ethnozoological knowledge from Dane-zaa ethnographic 

sources (e.g., Ridington 1978, 1982, 1988a, 1990; Ridington and Ridington 2006; 

Ridington et al. 2013) focusing on the oral histories recounted by Elders and community 

members of the Charlie Lake area and the stories and knowledge of the animals 

represented in the faunal assemblage. Since time immemorial, the Dane-zaa have 

hunted, trapped, consumed, used, and worn the remains of the animals with whom they 

share the landscape. To highlight and pay respect to these long-term relationships, I list 

both the binomial nomenclature or taxonomic designation, as well as the Dane-zaa 

name for the animal at the first mention of each taxon and in Chapter 4. 

1.4. Thesis Organization 

This thesis is organized into six chapters. Chapter 2 is a Background chapter, 

which contextualizes this study within time and space. This chapter is divided into three 

subsections. First is a cultural contextualization of this site to the people of the Peace 

River Valley, the Dane-zaa Nations. Included is a description of the importance of 

Tse’K’wa to the Dane-zaa Nations, an ethnographic perspective on colonial-era Dane-

zaa lifeways, the location of the site in the landscape of modern Treaties, the sources 

used for the Dane-zaa Záágéʔ language, and the sources used for the ethnographic 

information included in this study. The second subsection describes the modern ecology 

of the boreal forest. The third subsection describes the archaeology conducted at 

Tse’K’wa over the past four decades. Included in this subsection are geological 

descriptions of the site, the history of excavation at the site, previous studies conducted 

at Tse’K’wa, a description of the legacy data included in the study, and the stratigraphy 

and radiocarbon dating of the site.  

Chapter 3 is entitled Method and Theory and is divided into six subsections. This 

chapter describes the methods used in the zooarchaeological examination of faunal 

remains. This includes a description of both the paleontological and zooarchaeological 

remains identified within the study to contextualize the archaeology. Additionally, this 

Chapter includes the sampling methods used to create this study’s assemblage, and the 

methods used to collect and analyze data.  
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Chapter 4 is entitled Ethnozoological Survey and is divided into two sections. The 

first subsection provides a brief summary of the ethnographic literature concerning 

human-animal relationships in Dane-zaa culture. The second subsection describes the 

collection of information on animal-human relationships from previously published 

ethnographies on Dane-zaa culture, and other Athapaskan-speaking communities.  

Chapter 5 is entitled Results and is divided into six subsections. This chapter 

describes the results of the zooarchaeological analyses. This includes quantitative 

analyses concerning the cultural use of animals, and the ecology of Tse’K’wa through 

the faunal remains identified both during this study, and in the legacy data. Ethnographic 

information from Chapter 4 is summarized in this chapter and is synthesized with the 

zooarchaeological data. 

Chapter 5 is entitled Discussion, addressing the three questions posed in this 

study, using the results of the analyses in Chapter 5. 

Chapter 6 is entitled Conclusion, and addresses the findings made during this 

study. This section also outlines the work that will follow this study, as well as the 

community outreach that will continue beyond the completion of this study.  

There are four Appendices attached to this thesis. Appendix A includes three 

tables concerning the excavation context of the thesis sample, and the ecological data 

used for habitat reconstructions. Appendix B includes two figures showing statistical 

analyses on the collectors’ curves, and five tables containing the sample size data for 

figures included in this thesis. Appendix C includes three tables that outline the subzone 

context for every specimen described in this thesis. Appendix D includes the coding 

system developed for this study.  



7 

Chapter 2. Background 

2.1. Dane-zaa Peoples and Territory 

Tse’K’wa is located in an area currently and historically known to be within the 

territory of the Dane-zaa (Beaver) ethno-linguistic group. The Dane-zaa (Beaver) 

language is Dane-zaa Záágéʔ and is encompassed in the Dene (Athapaskan) language 

family within the Northern Athapaskan language sub-family (Ridington 2018). The word 

Dane-zaa means “Real People” in Dane-zaa Záágéʔ (Ridington 1988a). The ancestral 

territory of the Dane-zaa is the Peace River Valley, between the Rocky Mountains of 

northeastern British Columbian and Lake Athabaska in Northern Alberta, encompassing 

the entire Peace River basin (Ridington 2018; Steckley and Cummins 2001:88). The 

Peace River is named to commemorate a peace treaty between Dane-zaa and Cree 

peoples (Steckley and Cummins 2001:88). Historically the Dane-zaa were known as the 

Fort St. John Beaver Band until 1977, when the Band split into the Doig River First 

Nation and the Blueberry First Nation (Ridington et al. 2013). 

The site of Tse’K’wa is located on private property encompassed within Treaty 8 

land boundaries in the community of Charlie Lake, British Columbia. The Doig River 

Nation, Prophet River Nation, and West Moberly Nation of the Treaty 8 Tribal 

Association bought the land on which Tse’K’wa sits in 2012. The pre-existing house on 

the property is currently being converted into an interpretive and cultural centre. Elder 

Billie Attachie said that Charlie Lake was a place where the Dane-zaa would gather in 

the early spring to camp and catch fish “when the leaves start growing” (Ridington et al. 

2013:238). Charlie Lake was named after Usulets (Big Charlie, the stepfather of Charlie 

Yahey), and Charlie Aluulah (grandfather of Charlie Yahey), both members of the Dane-

zaa who have now passed on (Ridington et al. 2013).  

Ethnographer Robin Ridington has worked with Dane-zaa communities for many 

decades, and his work outlines many of the academic recordings of Dunne-zaa 

traditional lifeways and oral histories (Ridington 1978; 1982; 1988a; 1988b; 2011; 2014; 

2018; Ridington and Ridington 2006; Ridington et al. 2013). While they are not listed as 

authors on many of his earlier written works, Antonia Mills and Jillian Ridington both 

collected ethnographic information that contributed to Robin Ridington’s life works. 

Ridington describes the societal structure of the pre-colonial Dane-zaa as “small 
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nomadic hunting bands of 25-30 people” who emphasised big game hunting in their 

subsistence strategy (Ridington 2018). These hunting bands would come together as a 

community in the summer months for ceremonies and celebrations, such as the hand 

game played with an animal’s “knucklebone” – a tradition still practiced by local 

communities (Ridington 2018; Ridington et al. 2013:137). The hunting of large game 

required a nomadic lifestyle, with Dane-zaa groups historically “travelling as far as 

400km during the course of a year” (Steckley and Cummins 2001:88). During the 

onslaught of colonialization, this nomadic hunting and gathering lifestyle was deeply 

affected. Celebrations and gatherings such as the handgame were outlawed, and 

artificial colonial borders and hunting laws restricted people’s free movement on the 

landscape (Ridington 2018; Ridington et al. 2013). 

In pre-colonial times in Dane-zaa nanéʔ (The Peoples Land), subsistence 

strategies were determined by animal and plant yearly lifecycles and technical 

knowledge of food preservation. Though subsistence was mainly seasonal, the 

preparation of dried and smoked meat allowed for food to be preserved and cached for 

the winter or for other times of food shortages (Ridington 1978:115, Ridington et al. 

2013:88, 236). Seasonal rounds were made to different places on the landscape where 

a wide variety animals and plants could be procured without heavily depleting 

populations. As stated by May Apsassin, “we go move around all over. Just like, just like 

them old days. Just like we are, just like animals. Just like birds. And we just go all over” 

(Ridington and Ridington 2006:41). Seasonality and movement were lifeways of the 

Dane-zaa, and continue to be in modified ways; 

Before the settlers and the oil and gas companies limited our access to 
some parts of our traditional land, our people travelled through our 
extensive territory throughout the year. They knew when food and game 
were plentiful at specific places and times. We hunted, fished, gathered 
berries and other food, and dried food and prepared it for the long winters 
when food was less available [Doig River First Nation 2007]. 

The many ecosystems encompassed within Dane-zaa traditional territories allow 

for the hunting of grassland species, such as bison in the Prairies, moose, muskrat, and 

beaver in both muskeg and forest ecosystems, and caribou, mountain goats, and 

bighorn sheep in the mountainous areas (Ridington 2018; Steckley and Cummins 

2001:88). Usually hunting of these large animals was conducted in groups (Ridington 

2018; Steckley and Cummins 2001:88). As the Dane-zaa moved seasonally following 
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the diversity of animals and plants on the landscape, they could access “rich and varied 

resources” along the Peace River (Ridington et al. 2013:69). The high levels of bone 

preservation at Tse’K’wa provides a physical documentation of the history of Ancestral 

Dene and Dane-zaa peoples’ relationship with animals in the Charlie Lake region for 

approximately 500 generations. 

The area around Charlie Lake and Tse’K’wa has been recorded as an area 

where hunting and trapping took place throughout the year (Ridington et al. 2013:239). 

Fish Creek (also known as Stoddart Creek) which is located approximately 50 meters 

downhill from Tse’K’wa was known as a place to cache supplies near Charlie Lake 

(Figure 2) (Ridington et al. 2013:258).  As described by Johnny Chipesia, he and his 

family “had saddles and pack saddles cached at Fish Creek. All the Indians cached their 

things there. Then we rode with six horses up to Charlie Lake” (Ridington et al. 

2013:258). Charlie Lake is an important gathering place for the Dane-zaa in Dane-zaa 

nanéʔ (The Peoples Land), although much of the Reserve land near there was illegally 

taken by the government in 1945 (Ridington et al. 2013:230). Spring was the time for the 

Dane-zaa to gather at Charlie Lake, as is told in the following passage by the elder Aku 

and translated by Billy Attachie  

Early spring, when the leaves start growing and the sap is on the poplar 
trees, when the leaves are full grown and the sap is full, people all get 
together and move to Charlie Lake, where the creek joins the lake, where 
the town is now. Just a little ways up the creek, that’s where they used to 
camp. People all get together [Ridington et al. 2013:238]. 

After European contact began, explorers and traders came to the region to 

exploit the fur bearing animals that had been hunted for thousands of years by the 

Indigenous peoples of this region. The trading posts near modern Fort St. John were 

established in the 1790’s, which is recounted in Dane-zaa oral histories (Ridington 

2018). With the increase in colonial settlement to the region, the Dane-zaa were 

relegated to small pieces of Indian Reserve land and many children were taken to the 

residential schools; places of cultural genocide “where they and other Indigenous 

children were forbidden from speaking their languages and practicing their cultures” 

(Ridington 2018). 

Members of the Dane-zaa Nations signed the Treaty 8 agreement in 1900 

partially to preserve their hunting rights (Ridington 2018). As has been passed on 
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through various communities, the spirit of the Treaty was meant to be one of sharing 

(Treaty 8 Tribal Association 1899), a “peace… agreement between sovereign nations 

rather than a surrender of title” (Ridington 2018). While industrial, agricultural, and 

residential development has occurred along the Peace River Valley, hunting and 

trapping remain important aspects of cultural and personal identity, providing food and 

income, as well as spiritual and cultural connection for some members of the Dane-zaa 

Nations (Ridington 2018). 

In colonial times, hunting and fishing rights were major factors in treaty signing 

(Ridington et al. 2013:219-233; Treaty 8 Tribal Association 2006). The fur trade and the 

widespread attempt to exterminate bison had integrally affected the food gathering of the 

Dane-zaa. Settlers moving through Dane-zaa territory stole cached meat and goods 

from the people throughout the 19th and 20th centuries (Ridington et al. 2013:220-221). In 

1931 two European settlers stole fur bundles from a trading post near Charlie Lake, 

including furs that Johnny Chipesia had harvested. These included “marten, maybe six 

hundred marten. Beaver, about a nine hundred. Lynx, everything, weasel, everything” 

(Ridington and Ridington 2006:63). This listing of huge numbers of animal pelts included 

in only a few bundles shows the intensity of fur harvesting in the late 1800’s and early 

1900’s. The effects of colonialism in Dane-zaa lands compounded in the widespread 

hunger of Dane-zaa community members in the late 1800’s and early 1900’s. Nachę 

was young during these times, and stated of those years “even if you make a lot of dried 

meat, people still go starving in the wintertime” (translated by Billy Attachie in Ridington 

et al. 2013:236). The influx of settlers moving through the North for resource extraction 

such as gold and petroleum continues to be a threat to the animals and the traditional 

lifeways of the Dane-zaa. 

2.1.1. Treaty 8 

In 1898, a Treaty was struck between the “Cree, Beaver, Chipewyan and other 

Indians” (Treaty 8 Tribal Association 1899) with various governmental leaders on behalf 

of Queen Victoria. This Treaty had written that the land that belonged to the Nations of 

the agreed upon areas would be open to occupation by white settlers and European 

industry (Treaty 8 Tribal Association 1899). The physical space encompassed by this 

Treaty included the modern regions of northern Alberta, northeastern British Columbia, 

southwestern Northwest Territories, and northwestern Saskatchewan. The Nations who 
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agreed to Treaty 8 negotiated the “right to pursue their usual vocations of hunting, 

trapping and fishing throughout the tract surrendered” (Treaty 8 Tribal Association 1899) 

as well as the right to land allotments, money payments, and various goods. The Treaty 

encompasses 840,000 square kilometres of land, which includes the home territories of 

39 First Nations communities currently recognized by the Canadian government. This 

includes 23 Alberta First Nations, three Saskatchewan First Nations, six Northwestern 

Territories First Nations, and eight British Columbia First Nations. 

Some of the First Nations who live presently in modern British Columbia who are 

encompassed by Treaty 8 are the Doig River First Nation, Fort Nelson First Nation, 

Halfway River First Nation, Prophet River First Nation, Saulteau First Nation, and West 

Moberly First Nations (Treaty 8 Tribal Association 2006). The Treaty 8 Tribal Association 

includes peoples from the ethno-linguistic groups of the Sicannie (Sikanni), Slavey, 

Beaver (Dane-zaa/Dunne-zaa), Cree, and Saulteau (Treaty 8 Tribal Association 2006). 

Negotiations between the Canadian government and various Nations encompassed 

within Treaty 8 continue to this day. 

2.1.2. Dane-zaa Záágéʔ Language in this text 

The Dane-zaa Záágéʔ words used in this text come from a variety of sources. 

Pliny E. Goddard, an anthropologist from the American Museum of Natural History, 

wrote the book “Beaver Texts and Beaver Dialect” in 1917. This text provided the names 

for muskrat, wolf, red fox, marten, bison, moose, crow, frog, snake, and bird in this 

study. The names for snowshoe hare, beaver, bear, lynx, weasel, moose, goose, 

grouse, and fish in this study come from the Dane-zaa Záágéʔ (Beaver Language) 

Pronunciation Guide by Marshall and Jean Holdstock, with pronunciation by Billy 

Attachie for the Doig River Dictionary (2006). The text Where Happiness Dwells (2013) 

by Robin and Jillian Ridington with collaboration by Elders and members of the Dane-

zaa provided the names for vision quests (Shin kaa), snare, the culture hero Tsááyaa 

(Saya in older texts), the giant animal Wo̧lii Nachii, sucker, and wolverine, as well as 

clarifications for other animal names. The text When You Sing It Now, Just Like New 

provides the name for animals’ winter songs (Naachene-yine), and through Joyce Achla, 

the name for grizzly (Kleh-yeh) as quoted in a story of her great-grandfather, Dreamer 

Charlie Yahey, in the book (Ridington and Ridington 2006). In the text Trail to Heaven: 

Knowledge and Narrative in a Northern Native Community, Ridington (1988a:189) 
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described that Sas was specifically black bear, and the word for swan (Wabashu) comes 

from Peter Chipesia as quoted in this text. 

The website First Voices is a compendium of First Nations languages created by 

community members. In this website, the Doig River First Nation has created resources 

in Tsaaʔ Dane, a dialect of Dane-zaa Záágéʔ. The Tsaaʔ Dane section of the First 

Voices website was utilized for the words for elk, bird, squirrel, cougar, porcupine, 

groundhog, fisher, skunk, duck, snipe, deer, to snare, to hunt, trapping, meat, and lard / 

oil (First Voices 2020). This source also provided a secondary word for bison, fox, and 

marten, and clarification on the difference in pronunciation and spelling of coyote and 

wolf (First Voices 2020).  

In some of the ethnographic sources cited in this text, specific Elders and 

knowledge keepers were referenced as sources. When available, this study cites the 

name of the Elder or knowledge keeper, the name of the translator when available, as 

well as the reference. Within Where Happiness Dwells, Ridington and Ridington 

incorporated the words and stories from many Elders and members of the Dane-zaa, 

citing them collectively as co-authors to the text (Ridington et al. 2013). Traditional 

Ecological Knowledge held in stories within that text is quoted in this study, including the 

stories of Dreamer Charlie Yahey, Dreamer Amaa Skookum, Aku, Nachę, Japasa, 

Augustine Jumbie, Johnny Chipesia, Sam Acko, Eskama, Albert Askoty, Julie Oldman 

Apsassin, May Apsassin, Madeline Oker Benson, and Tommy Attachie (Ridington et al. 

2013). Translations in Where Happiness Dwells which are quoted in this study were 

provided by Margaret Attachie, Billy Attachie, Maggie Dominic, Tommy Attachie, Liza 

Wolf, Lana Wolf, and Madeline Oker Benson (Ridington et al. 2013). 

From the book When You Sing It Now, Just Like New, the words and stories of 

Joyce Achla, May Apsassin, Madeline Oker, Japasa, and Johnny Chipesia are quoted in 

this study (Ridington and Ridington 2006). In the monograph Swan People (1978), 

Ridington interviewed a number of community members, including Charlie Yahey, 

translated by Maggie Dominic and Tommy Attachie. The words of Charlie Yahey and 

Tommy Attachie as recorded in Swan People are included in this study, especially in the 

sections concerning Traditional Ecological Knowledge around moose and beaver 

(Ridington 1978). From the Text Trail to Heaven: Knowledge and Narrative in a Northern 
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Native Community the words and stories of Peter Chipesia, Johnny Chipesia, and 

Ts’ibiisaa are quoted in this study (Ridington 1988a). 

Goodard’s Dane-zaa Záágéʔ translations come from a series of interviews he 

conducted in 1913 near Vermilion on Peace River, Alberta (Goodard 1917). He 

interviewed Chief Ambroise from this region, with John Bourassa as an interpreter for 

these interviews (Goodard 1917). Goodard also interviewed a man named Ike, who was 

also from near Vermillion, with assistance from Ike’s son-in-law Louisçon; the interview 

was translated by Alexander Cardinal (Goodard 1917). Goodard did not provide last 

names of many of his informants or translators (Goodard 1917). 

2.1.3. Athapaskan Hunting Ethnographies  

In Nelson’s (1983) ethnography Make Prayers to the Raven, he interviews 

members of the Denaakk'e from Huslia and Hughes Alaska. This ethnography is rich in 

detailed hunting strategies for many of the species found at Tse’K’wa. The Koyukon 

(Denaakk'e) are a Northern Athapaskan speaking people group who are indigenous to 

the territory currently called Alaska, over 1,000 miles away from the site of Tse’K’wa. 

This ethnography is included because both the Dane-zaa and Denaakk'e live in the 

subarctic and arctic boreal forest ecosystem, and both are within the same Northern 

Athapaskan language group. Make Prayers to the Raven includes details about hunting 

and trapping that are not included in any ethnographic sources that are specifically about 

Dane-zaa knowledge. 

2.1.4. Issues in using ethnography to reconstruct the past 

Ethnographic studies are not perfect tools to reconstruct the past (Fedigan 1986). 

The ethnographic present captured in the ethnographies curated by Ridington and 

others is not fully indicative of how lives were lived hundreds and thousands of years 

ago (Fedigan 1986). The diverse First Nations cultures of North America were not static 

and unchanging, and the survival of First Nations peoples through cultural genocide is a 

testament to the adaptability of people in the face of change. The introduction of 

European inventions, influences, diseases, plants, animals, and people in some cases 

altered the way Indigenous peoples engaged with nature and subsistence during the 

onslaught of colonialism. For instance, the introduction of cloth fabrics at the beginning 
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of the fur trade era is recorded in Dane-zaa ethnographies, which altered materiality 

practices for Dane-zaa community members (Ridington et al. 2013:89). As well, in other 

Athapaskan ethnographies it is noted that those communities were using metal wire for 

snares, which was an introduced material to the region (Nelson 1983).  

Within archaeology, we use ephemeral evidence to postulate the use of a place 

as a temporary campsite by mobile hunter-gatherers. However, the ephemeral nature of 

the site and region-wide record may be due to other taphonomic factors and not short-

term periods of occupation, such as the destruction of sites near bodies of water whose 

shorelines change with time. In the case of Tse’K’wa, while the site itself may have 

excellent preservation, the area around the site is less likely to preserve archaeological 

material. The deep stratified deposits at Tse’K’wa have preserved due to the unique 

geological conditions, as the large gully shown in Figure 3 caught the deposited and 

falling debris of human habitation over many millennia. This preservation differentiation 

may have obscured evidence for more continuous and intensive site use in the 

immediate vicinity of the site.  

2.2. Subarctic Boreal Forest Ecology 

Broadly, boreal or taiga ecosystems are defined as cool mesic montane conifer 

forests located in western North America (Hughes 2009). Colder mesic ecosystems are 

thought to have been the predominant ecosystem in North America during the 

Pleistocene (Hughes 2009). In modern times, the broader definition of boreal is used to 

describe many Northern ecosystems with dense forests in higher elevations, studded 

with wetlands (Hughes 2009; Wells et al. 2010). Wetland ecosystems are an important 

aspect of boreal forests and have been the focus of conservation efforts, as “Canada’s 

boreal forest contains the world’s highest concentrations of large wetlands, lakes and 

undammed rivers” (Wells et al. 2010:6).  

The Canadian boreal taiga ecosystem has been characterized by long cold 

winters with mean temperatures falling below 6 degrees Celsius, and short summers 

with mean temperature averaging >10 degrees Celsius (Brandt 2009). The plant life of 

the boreal zone is dominated by pine and spruce and studded with woodland and 

shrubland areas (Brandt 2009; Lyman 2017).  
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The boreal forest ecosystem that is currently present in the Peace River Valley is 

estimated to have been established during the early Holocene. Palaeoecological studies 

of the boreal forest have established that transitional ecosystems from tundra to forest 

were present 11,500– 8,000 years ago (cal), and that boreal forests became a stable 

ecosystem 7,000 years ago (cal) (Brandt 2009). More specific to the North Peace area, 

studies have established an ecological change in the Charlie Lake region at 9900 cal 

BP, where the ecology shifted from tundra grassland, to boreal forest with some wetland 

areas (Pedersen et al. 2016). Pedersen and colleagues determined that the Charlie 

Lake area was dominated by steppe vegetation with bison and mammoth 12,500 cal BP 

(2016). However, this changed at 11,400 cal BP with evidence of moose and elk in the 

region, suggesting an open forest ecosystem (Pedersen et al. 2016). This finally 

transitioned into a boreal forest at 9,900 cal BP (Pedersen et al. 2016). This study by 

Pedersen et al. (2016) extends only into the beginning of the Holocene era, whereas this 

study focuses on the entire Holocene assemblage. 

Boreal ecosystems are rich in faunal diversity; the wetland systems of the boreal 

forest are part of the migratory paths of birds supporting “between 1 billion and 3 billion 

breeding birds each year and by fall” (Wells et al. 2010:20; Gooders and Boyer 1986). 

These massive migrations are recounted within Dane-zaa TEK, such as in oral traditions 

of Tsááyaa which are summarized in the Results chapter of this thesis (Ridington et al. 

2013:25; Ridington 1978). As recorded in ethnographies and ecological literature, the 

landscape of the Dane-zaa, Dane-zaa nanéʔ (The Peoples Land) is “ideal habitat for 

moose, beaver, and other fur-bearing animals whose boss is Nówe (the wolverine)” 

(Ridington et al. 2013:3). In the region near Tse’K’wa “the muskeg lands to the north and 

east can support moose, elk, deer, beaver, and a variety of fur-bearing animals”, all of 

which were utilized by Ancestral Dene and Dane-zaa peoples (Ridington et al 2013:68). 

Bison roamed freely and commonly throughout Dane-zaa nanéʔ until overhunting during 

the fur trade and deliberate mass killings as part of the American Indian Wars decimated 

the bison populations throughout North America (Ridington et al. 2013:3). The incredible 

density of animals in Dane-zaa nanéʔ was recorded by colonial explorers such as 

Alexander MacKenzie in 1793 (Ridington et al. 2013:3). In the nearby mountains, 

mountain sheep, goats, and marmots were used for food and clothing, and the many 

wetlands, rivers, and lakes were places where fish and waterfowl could be procured 

(Ridington et al 2013:68). Lists of animals known to be important to Dane-zaa lifeways 
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read like an inventory of the mammals, birds, and fish of the boreal forest. In one 

ethnographic recounting, significant animals for subsistence include 

moose, caribou, black and brown bear, foxes of various species, muskrat, 
beaver, porcupine, hare, marten, lynx, wolverine, otter, fisher, wolf, and red 
squirrel… the fish most commonly taken are whitefish, grayling, northern 
pike, lake trout, inconnu (sheefish), suckers, and loche (burbot). Large 
numbers of ducks and geese appear seasonally, and loons are very 
common [VanStone 1974:14]. 

2.3. Archaeology at Tse’K’wa 

Tse’K’wa is famous for its assemblage of stone tools and well-preserved faunal 

remains dating from the late Pleistocene (12,000 cal BP) to colonial times. Shovel tests 

were first dug in 1974 and did not reveal the full depth of deposits. In 1983 Knut 

Fladmark excavated 14 1x1m units to bedrock, and a further 21 1x1m units were 

excavated by Driver and Fladmark in 1990 and 1991 (Figure 1; Fladmark 1996; Driver et 

al. 1996). Jonathan Driver has conducted the majority of the previous zooarchaeological 

research at Tse’K’wa, along with his various students. The majority of archaeological 

work at this site has focused on the zooarchaeology, culture history sequence, and tool 

typology from the late Pleistocene and early Holocene strata (Driver 1988, 1998, 1999, 

2001; Driver et al. 1996; Driver and Hobson 1992; Driver and Vallieres 2008; Handly 

1993; Fladmark et al. 1988; Shapiro et al. 2004; Heintzman et al. 2016; Pendleton 

2018).  

Much of the research conducted at Tse’K’wa has focused on the oldest layers, 

specifically the association of a fluted projectile point and bison bones in the late 

Pleistocene deposits (Fladmark et al. 1988). Research at this site has informed 

archaeological and palaeoecological understandings of the earliest known environments 

after the retreat of the Laurentian and Cordilleran glaciers at the end of the Ice Age 

(Driver 1988, 2001). Zooarchaeological and biological research at Tse’K’wa has 

influenced our knowledge of bison evolution (Heintzman et al. 2016; Shapiro et al. 

2004), environmental change (Driver 1998, 2001), and the lifeways of some of the 

earliest known peoples of northeast British Columbia (Driver 1999; Driver and Vallieres 

2008). While the location and stratigraphy of Tse’K’wa has been described in detail 

elsewhere, these strata are important in understanding the context of the faunal remains 

discussed in this study (Driver et al. 1996; Fladmark et al. 1996). Therefore, short 
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descriptions of the stratigraphy relevant to this research are included below (Table 2). 

While numerous other archaeological sites have been found in the nearby area of 

Charlie Lake, they do not display distinctive stratigraphic layers, or the same quality of 

bone preservation seen at Tse’K’wa (e.g. Ridington et al. 2013:69).  

Tse’K’wa itself consists of a small cave in an exposed bedrock escarpment of 

Cretaceous Dunvegan sandstone fronted by a rock-walled gully which has been filled in 

over the millennia with archaeological and geological sediments (Figures 1 and 3). The 

gully in front of the cave was formed when a large slab of sandstone, known as “the 

parapet”, was detached from the cliff face and moved a few metres downslope, forming 

the south side of the gully (Figure 3). This unique geology allowed deposits to build up 

between the original bedrock and the parapet (Figure 3) (Driver 1988). The cave at the 

site faces south, overlooking Fish Creek (also known as Stoddart Creek) which drains 

from Charlie Lake; when standing on the hillside directly above the cave, the lake can be 

seen to the west (Figure 2). The close position of Tse’K’wa to Fish Creek and Charlie 

Lake are important to the taxonomic diversity discussed in this study. The cave itself has 

approximately 20 cm of archaeological deposits, while the gully in front contains 

archaeological deposits over 4 m deep (Figure 3) (Driver 1988). The depth and 

intactness of the stratigraphic deposits at this site are unique in the boreal region and 

are rarely encountered in archaeological studies (Fladmark 1988). While most deposits 

were excavated in 1x1 m units, the exception to this was Units 11 and 16 which were 

excavated in 0.5x1 m blocks (Figure 1). The deposits in the gully are a mix of glacial lake 

sediments, redeposited from their original position on the hillside upslope from the site, 

and sandstone weathered from the local bedrock. 

There is evidence for human use of the site at various temporal periods 

throughout the late Pleistocene and the entire Holocene. During the late Pleistocene and 

early Holocene from 12,500 – 9,500 years ago, it is suggested that the site was used as 

a place to cache bison meat and bones (Driver and Vallieres 2008; Driver et al. 1996). 

Two intact raven burials dating to the late Pleistocene era at Tse’K’wa suggest ritual or 

ceremonial use of the site as interpreted by Driver (1999). After the establishment of the 

boreal forest, it has been suggested that human use of Tse’K’wa was minimal from 

about 9,500-7,000 BP, given the lack of lithic materials (Driver et al. 1996). Human 

remains found dating to approximately 7,000 BP, were thought to have been redeposited 

from a nearby cremation burial (Driver et al. 1996). The density of lithic artifacts and 
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faunal remains increase from 4,500 BP to colonial times, when it is thought to have been 

used as a base camp and hunting station (Driver et al. 1996). Lithics associated with 

Holocene temporal zones are included in Table 1. In situ evidence of human activity 

within the gully includes a hearth feature in subzone III h and two hearth features and a 

lithic flake cache in subzone IV b (Driver et al. 1996:273).  

Many of the previously analyzed radiocarbon dates from the site relate to the 

Late Pleistocene materials from Zone II (Driver et al. 1996; Driver 1988; Fladmark 1996). 

A smaller number of samples for radiocarbon dating the Holocene layers of the site, 

considered in this thesis to be represented by Zones III and IV, were submitted in the 

1980s and early 1990s (Fladmark et al. 1988; Driver et al. 2006). Some of these 

samples yielded results with large standard deviations and thus are of limited value to 

illuminating the culture history sequence of the North Peace Region. Further dating of 

the Holocene layers of the site has been undertaken in 2018-2019 (N =7), and results 

are presented as the “unpublished” dates in Table 1. Two samples in Table 1 have dates 

that are incongruent with the stratigraphic sequence (SFU 356 and SFU 453). These 

samples have been described elsewhere and are thought to have been mislabelled or 

mistaken for one another in the laboratory or during the excavation (Driver 1988:1546). 

As discussed in previous publications (Driver 1988:1546), if the two results are 

transposed, they align well with the stratigraphic sequence and other radiocarbon dates.  
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Figure 1. 1x1m excavation units at Ts'K'wa from Block A. Grey is bedrock, 
green squares represent the units where fauna from the thesis 
assemblage were found, yellow squares are those were Dr. 
Jonathan Driver identified fauna which make up the legacy data 
assemblage. Units that are half green and half yellow are those that 
were examined partially during the completion of the thesis and 
partially during the analysis of the legacy data. Grey bedrock to the 
north is from directly below the cave in the gully, grey bedrock to 
the south represents the parapet. 
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Figure 2. Topographic map of Tse'K'wa showing location in British Columbia, 
and proximity of the site to Stoddart (Fish) Creek and Charlie Lake. 
Reprinted with permission of the publisher American Antiquity. 
From Driver 1999. 
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Figure 3. Stratigraphic map of the 1990 and 1991 field excavations with 
modifications by author. Reprinted with permission of the publisher 
American Antiquity. From Driver 1999. 
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Table 1.  Radiocarbon dates from past and present research at Tse'K'wa. 
Lithic information from Driver et al. 1996. Two dates marked by * are 
assumed to have been mislabeled at some point in the collection or 
processing of the samples. Dates calibrated through IntCal13 
(Reimer et al. 2013) on OxCal 4.3 to 95.4% certainty. Sample 
numbers starting with “SFU” are conventional beta-counting system 
from the 1980's conducted at Simon Fraser University. Dates with 
sample numbers starting with “RIDDL” were processed at an AMS 
lab in the 1980’s that is now closed down. Sample numbers starting 
with “CAMS” were processed at the radiocarbon lab at the Lawrence 
Livermore National Laboratory in California in the early 1990's. 
Dates from sample numbers beginning with “UCIAMS” were 
processed at University of California, Irvine from 2000 – 2018. 
Sample numbers staring with UOC were processed at the University 
of Ottawa in 2019. 

Subzone Date 
(uncalibrated) 

Calibrated 
dates 

Sample 
number 

Material Published in Lithics 

IV c 1555 ± 15 427 - 549 cal 
AD  

UCIAMS 
208860 

Cougar 
tooth 

Unpublished 493 
debitage, 
16 lithics 

IV b 1400 ± 400 259 cal BC - 
1299 cal AD 

SFU 379 Charcoal Driver 1988 216 
debitage, 
11 lithics 1550 ± 100 321 - 660 cal 

AD 
RIDDL 
59 

Charcoal Driver et al. 
1996 

2216 ± 41 2337 - 2141 
cal BP 

UOC 
10456 

Charcoal Unpublished 

6700 ± 290* 8,167 - 6,997 
cal BP 

SFU 356 Charcoal Driver 1988 

IV a 2900 ± 400 4,150 - 2116 
cal BP 

SFU 358 Charcoal Driver 1988 33 
debitage, 
10 lithics 4270 ± 160 5,305 - 

4,431cal BP 
SFU 382 Bison 

innominate 
Driver 1988 

4400 ± 70   5,286 – 4,849 
cal BP 

CAMS 
3174 

Cervid 
metapodial 

Driver et al. 
1996 

III h 4400 ± 400  5991 – 3,971 
cal BP 

SFU 385 Charcoal Driver 1988 96 
debitage, 
3 lithics 4800 ± 640 7156 – 3,928 

cal BP 
SFU 451 Charcoal Driver 1988 

5827 ± 46 6740 – 6,503 
cal BP 

UOC 
10454 

Charcoal Unpublished 

III g 1130 ± 240* 420 – 1291 
cal CE 

SFU 453 Charcoal Driver 1988 121 
debitage, 
12 lithics 7072 ± 30 7,961 – 7,846 

cal BP 
UOC 
9761 

Bison 
metacarpal 

Unpublished 
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Subzone Date 
(uncalibrated) 

Calibrated 
dates 

Sample 
number 

Material Published in Lithics 

III f 7400 ± 300 8,981 – 7,677 
cal BP 

RIDDL 
10 

Charcoal Fladmark 
1996 

68 
debitage, 
3 lithics 7925 ± 64 8,986 – 8,605 

cal BP 
UOC 
10455 

Charcoal Unpublished 

III e 7100 ± 350 8,696 – 7,275 
cal BP 

SFU 452 Charcoal Driver 1988  

III d 8692 ± 33 9,735 – 9,548 
cal BP 

UOC 
9763 

Snowshoe 
hare maxilla 

Unpublished  

III c 8819 ± 48 10,155 - 
9,689 cal BP 

UOC 
10453 

Charcoal Unpublished  

III b 7800 ± 800 11,128 – 
7,252 cal BP 

SFU 370 Charcoal Driver 1988  

8400 ± 240 10,149 – 
8,727 cal BP 

SFU 357 Charcoal Driver 1988 

III a 9490 ± 140 11,200 – 
10,417 cal BP 

CAMS 
2318 

Raven 
scapula 

Driver et al. 
1996 

160 
debitage, 
1 lithic 
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Table 2. Site stratigraphic contexts examined during the study, with 
sediment descriptions and dates for each Zone. Estimated date 
ranges are from Dr. Jonathan Driver (personal communication) 
based on the highest and lowest dates for each Subzone as 
described in Table 1, as well as stratigraphic context. 

Subzone Layers  Descriptions Estimated Date 
Ranges (Cal BP) 

IV c 1, 2, 3, 4, 5, 6, 8, 9, 12, 13, 
66, 68, 99. 
Units 20, 21 and 22 (7-1, 7-
2, 7-3).  
Unit 23 and 25 (7-1). 

Horizons with colonial era 
disturbances.  
Soil leaching in layer 7.  

1,500 - Present 

IV b 15, 16, 17, 18, 19, 20, 21, 
69, 73.  
Unit 20, 21, 22 (7- 4, 7-5).  
Unit 23 and 25 (7-2, 7-3).  

Brown and black soil layers, 
featuring large amounts of burnt 
bone and burnt sandstone 
(especially in Layer 16). Hearth 
feature (Layer 19). Soil leaching in 
layer 7. 

1,500 – 2,400 

IV a 22, 23, 24, 25, 27, 28, 75, 
78, 88, 90, 89.  
Unit 20 (7-6, 7-7, 7-8).  
Unit 21 (7-6, 7-7, 7-9, 7-10, 
7-11).  
Unit 22 (7-6).  
Unit 23 (7-4, 7-5, 7-6).  
Unit 25 (7-4, 7-5, 7-6). 

Dark brown and black soil 
sediments.  
Layer 27 is rockfall. Layer 22 filled 
with sandstone gravel. 
Soil leaching in layers 7 and 39. 

2,400 – 5,400 

III h 30, 31, 32, 35, 36, 38, 94, 
95, 96, 97, 101.  
Unit 20 (7-9, 7-10, 7-11, 7-
12, 7-13, 7-14, 7-15).  
Unit 21 (7-12, 7-13, 7-14).  
Unit 23 (7-7, 7-8, 7-9, 7-10, 
7-11).  
Unit 25 (9-1, 39-2).  

Silt/sand deposition, thick horizon. 
Soil leaching in layers 7 and 39. 

5,400 – 6,800 
 

III g 40, 41, 42, 43, 46. 
Unit 20 (7-16, 7-17) 
Unit 21 (7-15, 39-1, 39-2) 
Unit 23 (7-12, 7-13) 
Unit 25 (39-3, 39-4, 39-5, 
39-6, 39-7) 

Thick sand and silt deposit 
Soil leaching in layers 7 and 39. 

6,800 – 8,000 

III f 48, 49, 50, 53, 54. 
Unit 20 (7-18, 7-19) 
Unit 21(7-17, 7-18, 39-3, 39-
4) 
Unit 23 (7-14, 7-15, 7-16) 
Unit 25 (39-8, 39-9, 39-10) 

Thick sand and silt deposits with 
layers of black soil deposits. 
Soil leaching in layers 7 and 39. 

8,000 – 9,000 
 
 



25 

Subzone Layers  Descriptions Estimated Date 
Ranges (Cal BP) 

III e 55, 56, 57, 58, 59. 
Unit 20 (7-20) 
Unit 23 (7-17) 

Thin black and brown soils. 
Soil leaching in layers 7 and 39. 

9,000 – 9,500 
 

III d 60, 61, 63. 
Unit 25 (39-11, 39-12) 

Soil formation (60, 61, 63). Soil 
leaching in layers 7 and 39. 

9,500 – 10,000 

III c 62, 64, 67, 70, 71, 72, 74, 
76. 
Unit 20 (7-21) 
Unit 23 (7-18, 7-19) 
Unit 25 (39-13) 

Layer of brown sandy silts (62). 
Layers of sand and rockfall (71, 72, 
74, 76). Black soil layers (64 and 
70). Sand layer (67). Soil leaching in 
layers 7 and 39. 

10,000 – 10,250 

III b 77, 79, 80, 81. 
Unit 20 (7-22) 
Unit 23 (7-20) 
Unit 25 (39-14) 

Soil horizon (77). Small layers 
associated with soil horizon (79, 80, 
81). 
Soil leaching in layers 7 and 39. 

10,250 – 10,500 

III a 82, 83, 84, 86, 87, 91, 92. 
Unit 20 (7-23) 

Soil development at the bottom of 
the gully. Soil leaching in layers 7 
and 39. 

10,500 – 11,000 
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Chapter 3. Methods 

3.1. Sample Selection 

Specimens identified in this study are from stratigraphic Zones III and IV (Figure 

3), dating from approximately 11,000 years ago to colonial times. No Pleistocene fauna 

were analyzed in this study. This study includes all of the identifiable and unidentifiable 

remains from 12 1x1 m units from excavations in 1990 and 1991 (Figure 1). The 

excavations in 1983 were conducted in 1x1m units, where layers were defined by 

differences in sediment colour or texture, and layers thicker than 10cm were subdivided 

into arbitrary 10 cm levels (Driver 1988). These layers were numbered according to the 

order they were encountered in a particular unit. As a result, the same layer could be 

given a different layer number, depending on the unit in which it was excavated. In 1990 

and 1991 the excavations were conducted in a series of contiguous 1x1 m units. Layer 

numbers were consistent across excavation units. As in 1983, thick layers were 

subdivided into 10 cm arbitrary levels. The stratigraphic sequence was divided into four 

major subzones by differences in stratigraphy, with Zone I and II being the oldest Zones 

dating to the Late Pleistocene, and Zones III and IV dating to the Early to Late Holocene 

(Driver at al. 1996). Descriptions of subzone sediments and date ranges can be found in 

Table 2. 

Fewer subzones were recognized in the 1983 excavations. Using the subzone 

nomenclature from the 1990 and 1991 excavations, in the 1983 excavations, subzones 

IV a and III h, III e and III f, and III a and III b were combined. While parts of those 

subzones were isolated from one another in the legacy data, many of the faunal remains 

from these stratigraphic horizons were amalgamated. In the legacy data fauna 

designated to the combined IV a/III h, III d/III e, and III a/III b were analyzed 

quantitatively in these amalgamated groupings. 

On the northern side of the site, groundwater percolation has largely removed the 

organic component of sediments. This has destroyed the differentiations in sediment 

composition and soil horizons. As a result, units on the north side of the gully were 

mainly excavated in arbitrary levels through a considerable thickness of undifferentiated 

sediments. These sediments (designated as layers 7 and 39) contained relatively little 

faunal material, due to the effect of groundwater percolation. Units 6, 14, and 15 were 
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examined in this study, but due to poor stratigraphic information due to disturbed 

sediments, the results of these analyses were not utilized for quantitative measures. In 

excavation seasons in 1983, 1990, and 1991 the deposits were screened through a 

3mm mesh (Driver 1988). 

3.2. Morphological Zooarchaeology 

The codes outlined in Appendix D are standardized to aid in describing identified 

faunal specimens from the site of Tse’K’wa. Standardization ensures that consistent 

protocols were utilized throughout the analysis, and that my data can be compared to 

that from other analysts who have worked on the fauna from this site. The codes 

outlined in Appendix D were used during this analysis and the legacy data were 

converted to these codes. This coding system has been modified from the 8th edition of 

the Crow Canyon Archaeological Centre Manual for Description of Vertebrate Remains 

for use in boreal contexts (Driver 2006). 

The specimens described in the thesis assemblage were from excavation units 

that had not yet been analyzed. I retrieved all faunal bags labelled “unanalyzed” from the 

site collection and compared the provenience with collections records to ensure that all 

specimens from a particular unit were accounted for. Once the context of the sample 

bag had been established, the specimens within the bag were organized initially into four 

groups: unidentifiable, identifiable (mainly mammals), definitely fish, and definitely bird. 

Identifiable specimens were designated as those in which the element of the specimen 

could be ascertained. These four groups were each re-bagged and labeled with the site 

context (Borden number, unit number, layer number, level number), and all faunal bags 

from the same site, unit, level, and layer were placed in a single bag together. All 

unidentifiable specimens were separated into three groups (Unidentifiable Axial, 

Unidentifiable Long bone, and Unidentifiable). 

Following this preliminary sorting, I conducted a detailed description of each 

specimen. Identifying a specimen to a taxon was only done when the element of the 

specimen could be ascertained. When the element could be ascertained, the specimen 

was compared against skeletal remains of known identification held in comparative 

collections until a match could be found. Speculative identifications based on bone 

texture or specimen shape (i.e., fish with unspecified element, or large mammal long 
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bone) were not undertaken, with exceptions. The designation of specimens as large 

mammal long bone was used for specimens not identifiable beyond the level of long 

bone, but which were sampled for radiocarbon dating (Element Code LO). As these 

specimens were utilized for chemical analyses, they required an individual accession 

number which was not given to fauna where the element could not be discerned.  

Identified specimens were analyzed for modifications such as burning, breakage, 

and the part of the element they represented. Specimens deemed identifiable were 

identified to element and to the most precise taxonomic category possible. Identification 

to species level was only undertaken in the case where all other similar species had 

been positively ruled out during examination. To eliminate the problem of association, 

where specimens are assumed to be the same species due to proximity with each other, 

each specimen was analyzed and identified separately based on its specific morphology. 

Specimens that could be refitted were described in the comment’s column in the 

spreadsheet and input as a single specimen. Epiphyses from long bones that were 

either fused or unfused were treated as a single specimen with the diaphysis they were 

either attached or matched to. 

This identification of element and taxon was input into an Excel file, with each 

identified specimen having a separate line and accession number within the 

spreadsheet. The columns in the spreadsheet (described in detail in Appendix D) include 

site number (HbRf-39), Unit number, Layer number, Level number, Taxonomic 

designation, Element, Part of element, Cortical Thickness, Side, Fusion, Breakage, 

Modification, and a comments section. The element column in the Excel spreadsheet 

describes the specific skeletal element within the animals’ body to which a specimen can 

be assigned. Standard terms used in zooarchaeology were used to describe mammal 

and bird remains (Gilbert 1990; Olsen 2004; Gilbert et al. 1996), while fish remains were 

described using Debbi Yee Cannon’s text Marine Fish Osteology: A Manual for 

Archaeologists (1987). Parts of elements represented were also recorded in the Excel 

spreadsheet and coded to represent the specific anatomical features of the element the 

specimen showed. The codes outlined in Appendix D describe the parts of the elements 

of each described specimen, including descriptions such as proximal or anterior, and 

distal or posterior. Specimens that were identified to the element of long bone, or one of 

the long bones of the body (femur, tibia, fibula, humerus, ulna, radius) were measured 

for cortical bone thickness when available. This was done with electronic calipers and 
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recorded in codes based on millimeters (mm) in a separate column. If the cortical 

thickness exceeded 4mm, the exact thickness was recorded in the comments section. 

Only specimens that were broken, and therefore had an exposed medullary cavity were 

measured for cortical bone thickness. All other specimens were described with an NA 

(Not Available) code in that column of the spreadsheet. 

The column entitled ‘side’ refers to the side of the body from which a specimen 

came, either right (R), left (L), irrelevant (I), or unknown (U). Irrelevant was used in the 

case of certain elements from the midline of the body, such as the vertebral column, rays 

and spines, and the sternum.   

While there was one column for fusion, there were two separate letter codes 

recording the fusion state of the specimen. The first letter code describes the anterior or 

proximal fusion stage, and the second describes the posterior or distal fusion stage. 

There was one column describing breakage state, with the first letter describing the 

proximal or anterior aspect, and the second letter describing the distal or posterior 

aspect. Breakage patterns were recorded in the Excel spreadsheet as outlined in the 

codes in Appendix D, with terms borrowed from Reitz and Wing (2008). Modifications to 

the specimen, either natural (e.g., water rolling, rodent gnawing), or cultural (e.g., 

butchery marks, burning) were recorded in the Excel spreadsheet according to the 

codes in Appendix D.  

Among the identifiable fauna, specimens were grouped into less specific 

taxonomic categories to understand broader patterns of subsistence or environmental 

change through time. Broad taxonomic categories can be found in Table 3. Identifiable 

fauna were also analysed by elemental distributions based off NISP counts, which 

involved grouping specific elements into broader elemental categories to detect 

differentiation between taxa. The elements designated to the broader elemental 

groupings identified during this study are described in Chapter 5. 
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Table 3. Groupings used for calculation of generalized taxonomic patterns 
through time. * Shrews (Soricidae) are not rodents. They are 
included in the small rodent group due to their size and appearance. 

Broad Taxonomic 
Groupings 

Taxonomic Order or Families 
Included 

Tribe, Genus and Species 
Included 

Birds Podicipedidae  Aechmophorus sp. 

Anatidae Anatini  

Aythyini 

Mergini 

Oxyurini 

Aix sp. 

Anserinae 

Falconiformes 

Tetraonidae  

Rallidae Fulica americana 

Phalacrocoracidae Phalacrocorax auritus 

Phalacrocorax sp. 

Scolopacidae Calidris minutilla 

Calidris sp. 

Laridae Larus sp. 

Strigiformes Surnia ulula 

Alcedinidae Ceryle alcyon   

Picidae  Colaptes sp. 

Passeriformes Corvus corax  

Hirundinidae Petrochelidon pyrrhonota 

Carnivores Canidae Canis sp. 

Canis lupus 

Vulpes vulpes 

Ursidae Ursus sp. 

Ursus americanus 

Mustelidae Martes sp. 

Martes americana 

Martes pennanti 

Mustela nivalis 

Mustela erminea 

Neovison vison 

Gulo gulo 

Mephitis mephitis 

Felidae  Puma concolor 

Lynx sp. 

Lynx canadensis 

Hares Leporidae Lepus americanus 

Large Rodents Sciuridae Marmota sp. 

Marmota monax 

Castoridae Castor canadensis 

Cricetidae Ondatra zibethicus 

Erethizontidae Erethizon dorsatum 
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Broad Taxonomic 
Groupings 

Taxonomic Order or Families 
Included 

Tribe, Genus and Species 
Included 

Small Rodents* Sciuridae Tamiasciurus hudsonicus 

Tamias sp. 

Spermophilus sp. 

Muridae Clethrionomys sp. 

Clethrionomys gapperi 

Microtus sp. 

Microtus longicaudus  

Microtus pennsylvanicus 

Microtus xanthognathus 

Peromyscus sp. 

Zapus sp. 

Neotoma sp. 

Neotoma cinerea 

Soricidae* Sorex sp.* 

Ungulates Cervidae Alces alces 

Cervus elaphus 

Odocoileus sp.  

Bovidae Bison bison 

 

Fish remains in the thesis data collection were identified for their element and 

taxonomic identification. Fish remains were analyzed separately and given their own 

Excel spreadsheet. This was done as fish specimens were not identified beyond the 

level of Actinopterygii in the legacy data in subzones III and IV. No fish remains were 

given a unique accession number; each context was given a separate line with columns 

describing the counts of each element in that bag. All fish remains except for spines and 

rays were designated to the family Catostomidae, the freshwater suckers, through 

comparison with osteological remains of Moxostoma macrolepidotum, Moxostoma 

anisurum, Minytrema melanops, and Hypontolium nigricans at the UBC Beatty 

Biodiversity Museum. White sucker (Catostomus commersonii) is the only species of 

sucker currently found in Charlie Lake, however longnose sucker (Catostomus 

catostomus) is found in nearby lakes (Anglers Atlas 2019; Charlie Lake Conservation 

Society 2015). 

Data quality was a paramount concern during the conducting of this research 

(e.g., Driver 1992; Wolverton 2013). Specimens that were well preserved but 

unidentifiable due to the restrictions within the SFU zooarchaeological collections were 

brought to other collections to ensure taxonomic identifications were accurate. The 

taxonomic designation of specimens was based on collections of living and extinct North 



32 

American species of animals. Specimens were not compared to Old World species with 

the exception of remains that may have dated to colonial times in North America (post 

1492 CE). This date was used because of the rapid expansion of invasive species after 

1492 CE. Comparison with Old World species was done for specimens that were 

suspected to be from disturbed deposits, or which may have entered the collection 

through burrowing in the colonial era. The species considered for identifications can be 

found in Appendix D. 

Currently there is debate concerning a number of species described in this study 

(Piaggio and Spicer 2001). While in this study all chipmunks were designated to the 

genus Tamias, genetic studies on chipmunks are revealing that there may be two 

different genera of chipmunk in North America, Tamias being the Eastern genus and 

Eutamias being the Western (Piaggio and Spicer 2001). In this study, all red-backed 

voles were designated to the genus Clethrionomys. However, all red-backed voles have 

been recently moved to the genus Myodes. I keep the historical name in this study, as 

the morphological specimens used to identify these faunae were identified as 

Clethrionomys voles in the comparative collections and this was also the terminology 

used by Driver (1988). 

3.2.1. Quantification 

Once faunal specimens were identified and described, I interpreted the findings 

based on the presence of certain taxa within the deposits (see Chapter 4). However, 

there are a wide range of research questions that require some estimation of abundance 

beyond the simple presence or absence dichotomy. There is a large literature describing 

the process of quantifying archaeological and paleontological animal remains, especially 

fragmentary specimens from vertebrates with complex skeletons containing large 

numbers of individual skeletal elements (Lyman 2008; Butler et al. 2019; Driver 1992; 

Grayson and Frey 2004; Lyman 2017; Marshall and Pilgram 1993; Reitz and Wing 2008; 

Wolverton 2013). In the following sections I briefly outline the approaches that I have 

taken in the quantification of this study. 

The most common and widespread quantitative measure of animal remains is 

NISP (Number of Identified Specimens). This count is a total of all the specimens that 

are identified to a particular taxon. The analytical assumption behind this method is that 
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the %NISP value for a particular taxon in an assemblage is an approximation of the 

actual representation of that taxon in the assemblage. While NISP is a common 

quantitative measure, it is affected by a number of issues, including fragmentation, 

differential preservation, differential “identifiability”, and recovery methods (e.g. screen 

size) (Lyman 2008; Grayson and Frey 2004). While one can introduce corrections for 

many of these, the most significant problem with NISP as a measure of abundance is 

that it treats specimens as independent observations, despite the possibility that 

individual skeletal elements (or their fragments) were originally part of a complete animal 

and are therefore not independent of each other. 

To deal with problems of NISP analysts have proposed a wide range of 

alternative methods. Common among these are methods designed to identify the 

minimum number of individuals required to account for all the specimens of a particular 

taxon in an assemblage (MNI) or all of the fragments of a particular skeletal element of a 

particular taxon in an assemblage (MNE), However, it has been shown that these 

alternative estimates of abundance are correlated closely with NISP (Grayson and Frey 

2004). NISP is the main quantitative measure used in this study, following the research 

of Lyman (2017, 2008). Unless stated otherwise, all quantitative measures discussed in 

this thesis use NISP values. 

3.2.2. Definition of assemblages 

Often zooarchaeological analyses include comparisons of assemblages to 

observe spatial or temporal variation. The creation of assemblages is an artificial 

process imposed on the collection by the analyst. In this study, the stratigraphic 

subzones utilized are those defined previously (Driver et al. 1996). In that article, the 

authors defined four major Zones and numerous subzones within the site, based on 

sediment composition, colour, and sediment formation processes (Driver et al. 1996).  

Due to the presence of rodent burrows possibly causing taphonomic alterations 

to the faunal remains and their context, ecological reconstructions and cultural use 

estimates were based on overall subzone of the remains, instead of specific layer and 

level. By using subzones to analyze differences through time, the sample size of each 
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grouping is larger than analyzing layers and levels individually. This allows for more 

meaningful, if more generalized, conclusions.  

While incorporating the legacy data into the thesis data increased sample size 

overall, these two data sets were first assessed for comparability. Specifically, the data 

were assessed to examine if the diversity and richness of the thesis assemblage was 

comparable to that of the legacy assemblage. As the temporal subzones have different 

sample sizes, the comparability of subzone sample sizes were assessed against each 

other.  

3.3. Taphonomy – Evidence of Human Presence 

3.3.1. Burning as Evidence for Human Presence 

There has been debate about the timing of human use of Tse’K’wa during the 

Holocene (Fladmark et al. 1988; Driver 1988). I propose that burning and other 

modifications on identified remains allow for the evaluation of human involvement in their 

deposition at Tse’K’wa. In this thesis, evidence of burning on faunal remains is 

interpreted to be evidence of human presence, either through burning bones directly 

through a process such as cooking or deliberate disposal in a fire, or indirectly through 

depositing bones near fires, or building fires on places where bones were recently 

deposited. There is a lack of other modification evidence that would indicate human 

involvement in deposition such as cutmarks, as well as a lack of evidence for carnivore 

damage. Therefore, burning evidence is the focus of the interpretation of human 

deposition at the site. Burning evidence presented in this thesis is compared against 

lithic evidence from previous studies (Handly 1993; Fladmark 1996; Driver et al. 1996), 

as these are the two main indicators of human presence at this site. While in this thesis it 

is assumed that burning of bone equates to human presence, some may argue that the 

burning could be a result of forest fires. However, if burning evidence stemmed from 

forest fires, we would expect to see even distributions of burning on all taxa. Burning 

patterns are explored in Section 5.3. 
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3.3.2. Testing for Preservation 

While people may have brought most of the animal remains to the site, it is 

possible that a wide range of natural processes may have subsequently destroyed 

specimens. This may have resulted in assemblages that do not reflect the originally 

deposited material. One way to test for the impact of destructive processes to bone is to 

compare the survivorship rates for skeletal elements known to be vulnerable to 

destruction against those that are known to be resistant to destruction. This was done by 

comparing the number of proximal and distal ends of the humerus and tibia of snowshoe 

hare and carnivores (Binford 1981:219). Among these limb elements, the dense distal 

ends preserve better than the more porous proximal ends (Binford 1981:219). If there is 

a preservation bias in the assemblage, then there will be higher numbers of dense distal 

ends than porous proximal ends. 

3.3.3. 11,000 years of Human Presence at Tse’K’wa 

Given the high number of taxonomic categories within the thesis and legacy 

assemblages (Table 5), animals were organized into generalized taxonomic categories 

to allow for comparisons of each subzone’s faunal assemblage. This categorization was 

done to examine broad patterns within the gathering of animal resources to understand if 

there is a change in the focus of subsistence gathering through time. Taxa were 

amalgamated into the following categories: Ungulate, Large Rodent, Carnivore, 

Lagomorph, or Bird (Table 3). Ethnographically, there are differences in the hunting and 

trapping between these generalized taxa categories (Chapter 4, Table 15). For instance, 

all of the carnivores found in this study were likely hunted or trapped individually, and 

most were likely harvested during the winter. If the general taxonomic makeup of the site 

is consistent through time, then site use and harvesting practices were consistent 

through time regardless of the intensity of site use. For instance, if ungulates are 

represented evenly in all subzones, then this would indicate a consistent utilization of 

ungulates through time. 

3.3.4. Interpretive Considerations 

The geological, ecological, and cultural context of the site informs the types of 

modifications that are likely to have occurred to the deposited specimens found in the 
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deposits at Tse’K’wa. The site of Tse’K’wa is distinctive due to the sandstone cave and 

currently filled in gully, geologically unique to the area. Additionally, the site’s position on 

the hillside provides a large viewshed, while flat areas directly above the site would have 

been ideal for setting up shelter and work areas. During the late Pleistocene, the site is 

thought to have been used for meat caching when the cave would have been isolated on 

the hill, and impossible for terrestrial carnivores to enter (Driver and Vallieres 2008). The 

site may have been attractive to other-than-human animals, such as burrowing creatures 

taking advantage of the deep sediments, and predatory birds roosting in the cave or 

nearby trees.  

While this is not specifically a taphonomic study, the context of these remains is 

taken into consideration for interpreting the timeline and use of the site. For example, 

remains found in features identified as rodent burrows during the excavations of this site 

were not used for radiocarbon dating or for quantitative analyses of site use by humans 

through time. However, these burrow features are useful to see rodent activity at the 

site, which can show ecological changes or consistencies through time. Archeological 

deposits such as those at Tse’K’wa are skewed views of the ecological past and are 

dominated by animals that were specifically selected by humans and that preserve well 

through time (Lyman 2017). In this site there are the remains of animals such as small 

rodents, snakes, and frogs which were likely deposited by natural causes, such as other-

than-human animals. Deposition pathways for small rodent, snake, and frog remains that 

were considered during this study are that they may have been holdovers from animals 

dying in their burrows or deposited through predatory bird pellets or carnivore scat. 

However, even these animals may have been deposited by humans, or their presence at 

the site may have been influenced by human activities. 

The taphonomy of Tse’K’wa is complex, with geologic, cultural, and biological 

events contributing to the stratigraphic sequence (Figure 3). Woodrats (Neotoma sp.) 

and other rodents have burrowed at the site, disturbing intact archaeological layers. 

Evidence of rodent gnawing is defined by “multiple grooves that are relatively broad, fiat-

bottomed or slightly rounded in cross section, and parallel or nearly parallel to each 

other” (Fisher 1995:40). Remains from animals consumed by carnivores can usually 

identified through punctures with “nearby superficial pitting and scoring” (Fisher 

1995:30). Carnivores and predatory birds also leave marks such as “widespread 
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erosion, dissolving, scalloping, smoothing, polish, thinning, or perforation” during 

digestion or regurgitation of faunal remains (Fisher 1995:42).  

The concept of equifinality describes that in open systems there are multiple 

ways the same end state can be reached. At this site, in the study of archaeological 

faunal remains, there are a multitude of ways in which the bones could have ended up in 

the gully fronting the cave at Tse’K’wa. These bones could have been deposited through 

various methods and by various actors. It is the contextual information in the stratigraphy 

and on the faunal remains themselves that allow for the interpretations in this study to be 

made.  

It has been postulated that the geology of the site changed through time. In 

particular, it has been suggested that the parapet rock slid further downhill after the 

deposition of Zone II. As this study focuses on the remains deposited in Zone III and IV, 

this geologic event would have not greatly affected these deposits. The North side of the 

site has higher levels of sediment accretion on the faunal remains, and lower levels of 

faunal preservation. It is estimated that water leaching occurred more heavily in the 

Northern aspect of the site, causing the fauna to degrade. These remains were included 

in the quantification of fauna at the site. I cannot say with absolute confidence how each 

individual specimen ended up in the strata, but I can be informed by the bone 

modifications, the context of the bones, and the correlation between these finds and 

tools. 

3.4. Habitat and Ecosystem Reconstruction 

3.4.1. Sources of Ecological Information 

Faunal remains were used in this study to understand the ecosystems Ancestral 

Dene and Dane-zaa peoples utilized at Tse’K’wa. The focus was to ascertain 

generalized trends in the ecosystems encapsulated in the Holocene subzones at 

Tse’K’wa to identify the use of different landscapes through the faunal assemblage (i.e., 

forest, grassland, marshland). As the deposits at Tse’K’wa analysed in this study span 

the entire Holocene, the species considered during identification included North 

American boreal, arctic, and prairie species to account for the possibility that 



38 

environments were different in the past. The reconstructions were done by listing the 

habitats and ecosystems associated with each taxon found in every subzone.  

Ecological information was collected from field guides and biological research. 

Information on mammal habitats and ecosystems was found in field guides (Smithsonian 

Institution 2005; Richard 2006; Reid 2006). Some animals discussed in this thesis are 

currently under taxonomic debate, are extinct, or have ecological niches not well 

represented in the broader field guides and anthologies (Strickland 1982; Shapiro 2004; 

Piaggio and Spicer 2001; Hughes 2009; Conroy and Cook 1999; National Wildlife 

Federation 2003; Finley 1990; Boonstra and Krebs 2012; Hall 1981). Information on bird 

habitat needs were based in field guides and lists from the American Ornithologists 

Union and research on individual taxa (Smithsonian Institution 2005; Richard 2006; 

American Ornithologists Union 1998; Gooders and Boyer 1986; Winkler et al. 1995; 

Peterson and Peterson 2008). Habitat information about reptiles was gathered from field 

guides (Smithsonian Institution 2005; Richard 2006; Cannings et al. 1999; Behler and 

King 1979; Rossman et al. 1996). Information on fish taxa was gathered from field 

guides and local fishing guides and reports from the Charlie Lake region (Smithsonian 

Institution 2005; Richard 2006; Charlie Lake Conservation Society 2015; Anglers Atlas 

2019; Page and Burr 1991). 

3.4.2. Archaeology and Habitat Reconstructions 

Given that people continued to return to Tse’K’wa throughout the Holocene, the 

ecosystems these peoples utilized may show changes or patterns in subsistence and 

site use through time. By reconstructing the habitat needs of the species found within the 

deposits of Tse’K’wa, the generalized ecosystems utilized by people to gather resources 

can be examined. Animal remains found in the thesis assemblage have been used to 

generally reconstruct the broad surrounding ecosystems near Tse’K’wa which humans 

utilized. Taxa within the assemblage that had particular habitat needs are listed in Table 

A2 in Appendix A, with their temporal contexts, NISP, and their habitat and ecosystem 

information listed. This information was then organized by subzone in Table A3 in 

Appendix A to create reconstructions of the habitats utilized as resource gathering 

places in each subzone based off the animals and their ecological information. The 

ecological reconstructions created here are only as accurate as the source data from 

zooarchaeological procedures and modern ecological records. 
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There are multiple assumptions that must be made in the process of 

paleoenvironmental reconstruction. It is assumed that the species identified in this study 

have the same ecological niches and tolerances as they have had in the past (Lyman 

2017:315, 328). While multiple species identified in this study had larger distributions in 

the past, it can be challenging to parse out if this is mainly due to industrialization, 

climate change, and changes in the use of land, or if long-term climate changes have 

influenced these distributions. Past paleontological and zooarchaeological studies have 

shown that Pleistocene ecosystems may have had less seasonal variation, allowing 

animals that preferred cooler weather to expand their territories further south, and 

warmer weather adapted animals to have territories expanded more northern than 

modern populations (Lyman 2017:323). This phenomenon was identified in the Tse’K’wa 

fauna before, with collared lemming (Dicrostonyx torquatus) being identified in the late 

Pleistocene deposits of the site, far outside of its modern Arctic range (Driver 1998). By 

using multiple species to reconstruct the habitats represented in each temporal zone 

independently, the confidence level of these reconstructions is higher than when single 

indicator species are used (Lyman 2017:320, 329).  

In the attempt to reconstruct past ecosystems and habitats through 

zooarchaeology and paleontology the concept of time averaging must be considered. 

Because archaeological time is much broader than the lifetimes of animals and 

ecological events, finer cycles and ecological changes can be overlooked (Lyman 2017). 

In this study the subzones generally represent thousands of years. This study does not 

attempt to definitively say that the boreal forest was a permanent, unchanging fixture 

through time in this region, but in general, over thousands of years, the boreal forest was 

the dominant ecosystem type in this region. 

This study utilizes a low-resolution form of environmental reconstruction, focusing 

on the habitat and ecosystem requirements of each listed animal. Absence of taxa will 

not be used to reconstruct ecosystem since the human filter of the zooarchaeological 

record means the full taxonomic range of the ecosystems surrounding Tse’K’wa will not 

be represented (Lyman 2017:334). In this study, major changes in faunal composition 

are interpreted through two lenses: human choice and ecological changes. Given the 

broad scope of the archaeological subzones, which in this study represent temporal 

periods of hundreds or thousands of years, short-term ecological fluctuations will likely 

be missed in this reconstruction (Lyman 2017:343). While short-term ecological changes 
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affect people and their settlement patterns, it is difficult to detect these changes 

archaeologically and interpret their effect on subsistence, although some studies have 

done this through painstaking excavation and analysis focused on the retrieval of 

zooarchaeological samples (Butler et al. 2019). While Tse’K’wa was excavated with 

great attention to detail and a focus on record keeping, the stratigraphy does not allow 

for such fine-grained analysis to detect short-term ecological changes.  

3.5. Sustained Human-Animal Relationships Through Time 

3.5.1. Underrepresented Taxa in the Assemblage 

During the data collection of this thesis, the high number of highly fragmented 

and unidentifiable specimens were noted. Data was collected on all specimens, whether 

identifiable or unidentifiable. Long bone shaft fragments from both the identified and 

unidentified specimens in the thesis assemblage were measured for cortical thickness to 

divide them into size classes (Figure 16). Cortical bone of <2mm is assumed to 

represent small mammals or birds, >2 to <4mm cortical bone represents medium 

mammals, such as coyotes or deer, and >4mm cortical bone represent large mammals, 

such as bison or moose (Driver et al. 1999). See Appendix D for a list of mammal size 

classes. While this is an imperfect and generalized size classification system, it allows 

for some of the patterns seen in Chapter 5 to be examined. 

3.5.2. Carnivore Remains 

While conducting identifications for this analysis, I noted the surprising number of 

carnivore remains in the thesis assemblage, as well as the element compositions and 

modifications of these remains. It is possible that carnivores were attracted to the site as 

a denning location, but it is also possible that they are the remains of animals acquired 

by people for their fur. I therefore undertook a number of analyses to investigate two 

hypotheses: 1. That burning evidence of carnivore remains indicates human involvement 

in their deposition, and 2. That element frequencies indicate carnivore carcasses were 

processed at Tse’K’wa over thousands of years. Burning patterns on carnivore remains 

were assessed by comparing levels of burning on carnivores to snowshoe hare remains, 

which are postulated to have been deposited by humans during subsistence activities.  
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To examine the representation of carnivore skeletal elements, they were 

compared against naturally and culturally deposited remains. Elements were controlled 

for parts that would preserve archaeologically, could be identified, and would be caught 

in the screen size used during excavations. Table 13 lists the elements considered in 

this analysis. The relative frequency of skeletal elements were compared against a 

typical carnivore (dog) skeleton (Sisson and Grossman 1945) to assess if carnivore 

remains show a pattern of natural distribution. Snowshoe hare element frequencies in 

the assemblage were compared against a rabbit skeleton (Gilbert 1990) to assess if 

snowshoe hare remains show a pattern of natural distribution. Carnivore and snowshoe 

remains were compared against each other, because it is likely that when snowshoe 

hare were trapped by people near Tse’K’wa they would have been transported whole to 

the settlement site. Unlike snowshoe hare, it is uncertain if carcass processing of 

trapped and hunted carnivores was done at the kill site, or if the entire carcass was 

brought to the settlement site. By comparing these two taxa that were likely deposited by 

people, the transport and processing of animal carcasses can be examined.  

3.6. Ethnozoology 

3.6.1. Traditional Ecological Knowledge 

Analogy is one of the best tools archaeologists have at their disposal to interpret 

deposited materials. The analogies created through ethnography in the case of this 

study provide a framework to understand the past and interpret the remains of 

fragmented bones deposited by Dane-zaa and Ancestral Dene peoples. The use of 

analogy within archaeology is an aspect of middle-range theory, a concept developed 

during the processual movement (Kosso 1991:622). Middle-range theories attempt to 

describe the past through observations made in the present utilizing techniques such as 

ethnoarchaeology and experimental archaeology (Kosso 1991:622). Analogy aids 

archaeologists in interpreting both visceral and intangible aspects of culture, bridging the 

remains of past peoples to the life ways of the living, creating a “rational link between 

intentions and material behaviour” (Kosso 1991:624). 

In this study, zooarchaeological methods intersect with an ethnozoological 

survey of Dane-zaa knowledge gleaned from ethnographic literature. Ethnozoology is 

the study of past and present relationships between animals, cultures, and environments 
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(Anderson et al. 2011:17). The ethnographic literature surveyed in this study has been 

screened through an ethnozoological lens, focusing on the cultural use and ecological 

knowledge of animals held within Dene and Dane-zaa Traditional Ecological Knowledge 

(TEK). It is intended that the interpretations created through combining ethnographic and 

zooarchaeological lines of evidence bring about a more holistic vision of the history and 

lives lived at Tse’K’wa. These holistic and reciprocal relationships have been known and 

recognized in Dane-zaa knowledge since time immemorial and are encompassed within 

the oral traditions of Dene and Dane-zaa peoples.  

TEK is the deep knowledge of nature held in oral traditions transmitted through 

generations as people live in places. Embedded in TEK is Indigenous Science, defined 

as the scientific knowledge held within specific cultures and communities (Snively and 

Corsiglia 2016). Indigenous Science consists of the culturally specific knowledge of 

nature and the workings of the broader world, built up through time and experiences 

(Snively and Corsiglia 2016). In analysing TEK through the lens of ethnozoology in this 

study, the knowledge of Dane-zaa Elders and community members can inform the 

archaeological findings of this study. While culture is not a monolithic and unchanging 

thing, TEK incorporates knowledge about animals such as migration routes and timings, 

animal behaviour, edibility of animals, and animal capture methods.  

Traditional Ecological Knowledge is defined by Fikret Berkes as “a cumulative 

body of knowledge, practice, and belief, evolving by adaptive processes and handed 

down through generations by cultural transmission, about the relationship of living 

beings (including humans) with one another and with their environment” as cited in 

(Thornton and Scheer 2012:1). This knowledge is bound in cultural context, rooted in the 

lived experiences of people, and guides “relations among human, nonhuman, and other-

than-human beings in specific ecosystems” (Bruchac 2014:3814). This knowledge base 

can be gleaned to further the interpretive power of research, helping to explain 

phenomenon that archaeologists cannot (Bruchac 2014:3814). TEK and Indigenous 

Knowledge (IK) is a source of knowing, and not a collection of primitive mythological 

tales (Tuhiwai Smith 2012:51). TEK and Indigenous Knowledge consists of “knowledge 

and insights acquired through extensive observation of an area or a species” within 

specific cultural contexts (Huntington 2000:1270).  
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While zooarchaeology examines the physical remains of the animals’ humans 

interacted with through time, there are many questions that are difficult or impossible to 

address through the lens of this discipline. Ethnozoology is the study of the knowledge of 

animals held within ethnographic literature and the TEK of peoples and cultures. The 

remains of the animals found at Tse’K’wa are not simply evidence for past subsistence 

strategies; they were living beings that humans interacted with on the landscape. 

Beyond food, animals and their remains were used for clothing, housing, religion, and 

technology (VanStone 1974; Nelson 1983). Dane-zaa community members have 

recorded their experiences and use of the landscape surrounding Tse’K’wa in the 

ethnographic literature with the help of anthropologists and linguists. This place-specific 

knowledge is a valuable source of data used to inform the zooarchaeological analyses in 

this thesis.  

3.6.2. Sources of Ethnozoological Knowledge 

The following ethnographic and anthropological literature was examined during 

this study, specifically looking for mentions of the animals identified at Tse’K’wa. Texts 

listed below were read, and any mention of an animal taxa that was found within the 

deposits of Tse’K’wa was recorded in Section 4.2. While texts that describe Dene 

hunting and trapping practices were surveyed for animal-specific knowledge, text 

focusing on Dane-zaa knowledge of animals make up the bulk of the ethnographic 

information recorded here. Additionally, Dane-zaa ethnographies were surveyed for any 

mention of Charlie Lake, Fish Creek, or the area surrounding those landmarks.  

Ethnographic sources for information on specific animals is summarized in Table 

4; however, this table does not list all sources used for the creation of Chapter 4. Basic 

information on hunting practices and culturally salient animals of the boreal forest were 

found in the anthropological tome Athapaskan Adaptations (VanStone 1974). Based in 

the theoretical leanings of cultural ecology, this text shows what was known about the 

Dane-zaa Nations within anthropology before the ethnographic work of Ridington and 

others. The text Make Prayers to the Raven is also used in this study to provide context 

on specific hunting strategies and parts of animals consumed in broader Northern 

Athapaskan communities (Nelson 1983). Indigenous cultures are not homogenous 

institutions and show great diversity and uniqueness in their individual cultural contexts. 

When Make Prayers to the Raven is used as a source, it is noted that the information is 
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derived from broader Northern Athapaskan traditions, to make clear that it is not 

specifically knowledge from the Dane-zaa community (Nelson 1983). 

While Robin Ridington’s entire body of literature proved to be extremely relevant 

to this study, four texts provided most of the oral traditions surrounding TEK about 

animals, fishing, and hunting. The text Where Happiness Dwells was invaluable to this 

study, written by Robin and Jillian Ridington and co-authored by Elders and members of 

the Dane-zaa Nations (2013). Elders and community members whose knowledge is 

featured in this study include Charlie Yahey, Augustine Jumbie, Johnny Chipesia, Sam 

Acko, Eskama, and May Apsassin (Ridington et al. 2013). Most of the information on 

spiritual and religious beliefs featured in this study come from Where Happiness Dwells, 

given the collaborative authorship of this text (Ridington et al. 2013). Oral traditions in 

Where Happiness Dwells which feature snowshoe hare, groundhog, moose, bison, wolf, 

lynx, bear, duck, grouse, goose, and sucker are mentioned in this text (Ridington et al. 

2013).  

The second text from Ridington which is featured in this study is his monograph 

Swan People (1978). This text features interviews between Ridington and community 

members including Tommy Attachie, and Charlie Yahey, whose words were translated 

by Maggie Dominic and Tommy Attachie (Ridington 1978). This monograph was one of 

the first publications by Ridington about the Dane-zaa and their oral traditions. Oral 

traditions in Swan People which mention moose, beaver, food storage methods, 

muskrat, wolverine, lynx, marten, duck, fishing technologies, and cultural proscriptions 

on taking care of meat are featured in this study (Ridington 1978). A third text by 

Ridington, the article “Technology, world view, and adaptive strategy in a northern 

hunting society” is the source concerning the use of furs by Dane-zaa community 

members (Ridington 1982). The fourth text utilized was Trail to Heaven: Knowledge and 

Narrative in a Northern Native Community helped to fill in gaps and provide context for a 

number of narratives pertaining to animals (Ridington 1988a). This includes the names 

of seasons, the types of animals found in different habitats, and information about 

grouse, sucker, groundhog, beaver, wolf, red fox, bear, wolverine, skunk, bison, moose, 

deer, and elk (Ridington 1988a). 
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3.6.3. Traditional Ecological Knowledge and Appropriation 

While TEK has been used by researchers as a tool to gain better understandings 

of past ecologies and cultural uses of animals, this knowledge source has also been 

used in ways which cause multidimensional harm to descendant communities (Houde 

2007; McGregor 2005). Included in this study are summaries of longer stories which are 

enriched by their context and understood fore-knowledge among Dane-zaa community 

members. Decontextualizing this information from Dane-zaa oral traditions contributes to 

the loss of the stories greater meaning, especially to outsiders of the community. 

Presumably, Elders and community members who shared their stories and knowledge 

with Ridington and other researchers consented to the publication of this knowledge. 

This is especially so in Ridington’s later works, where knowledge holders and Elders are 

cited as co-authors (Ridington et al. 2013). TEK is more than a summary of data about 

the environment, but that these stories are best understood in the contextual milieu of 

society as a whole (Houde 2007; Fowler and Lepofsky 2011; McGregor 2005).  

Many researchers within the field of ethnobiology have discussed the pitfalls and 

harm of decontextualizing TEK within scientific and anthropological research (Houde 

2007; Huntington 2000; Turner, Ignace, and Ignace 2000; Fowler and Lepofsky 2011; 

Johnson and Davidson-Hunt 2011; McGregor 2005). The manipulation and appropriation 

of TEK by imperialistic, capitalistic, and governmental institutions has caused direct 

harm to communities (Houde 2007). The use of decontextualized TEK in research that is 

removed from the integrated and unique systems of understanding within a specific First 

Nation or community can cause alienation and broader harm to communities and 

community members (McGregor 2005). This is especially poignant when this research 

gives no direct benefit to the community who has been used as a mine for data 

(McGregor 2005).  

With these broader implications in mind, my reasoning for including TEK in this 

study is to connect the zooarchaeological literature to the voices of Dane-zaa Elders and 

community members. I intend this incorporation to remind archaeologists that these are 

not simply bones in the ground, but remnants of lives lived in a place that continues to 

be spiritually and culturally significant to the descendant community. My intent is to 

include the voices of Dane-zaa community members in this study, the people who are 

most affected by the results and interpretations of this research. It is also my hope to 
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highlight the perspectives of Dane-zaa Indigenous Science, and the impact of this 

knowledge on the zooarchaeology of Tse’K’wa. TEK and Indigenous Science is filled 

with knowledge gleaned about animals, their behaviour, and biology over hundreds of 

generations (Houde 2007; Huntington 2000; Turner, Ignace, and Ignace 2000; Fowler 

and Lepofsky 2011; Johnson and Davidson-Hunt 2011; McGregor 2005; Snively and 

Corsiglia 2016). To exclude this ethnographic information willingly after knowing of it 

would be to remove the voices of those who have influenced the conclusions of this 

study. 



47 

Chapter 4. Ethnozoological Summary 

4.1. Animals in Dane-zaa Life and Worldview 

4.1.1. Hunting, Trapping, and Materiality 

Aspects of human-animal relationships that can be more clearly addressed in a 

zooarchaeological analysis are the physical interactions preserved at this site. Through 

the faunal remains at Tse’K’wa, the procurement, consumption, and utilization of animals 

and their parts by Ancestral Dene and Dunne-zaa peoples can be given temporal 

context. Religious and spiritual practices cannot be disentangled from human-animal 

interactions and relationships. Hunting and trapping are spiritually laden events as 

described by Elders and community members in the ethnographic literature. During the 

Shin kaa the relationships formed between an individual and their animal “friends” inform 

that persons entire life, from hunting and trapping practices, food and music 

proscriptions, and other diverse aspects of life (Ridington et al. 2013:45). Hunting is 

seen as a relationship between the hunter and the animal, and before a successful hunt 

the place where the paths of these two individuals cross is dreamt of by the hunter 

(Ridington et al 2013:22). When the hunter meets the animal in his dream, the hunter 

“shares an image of creation with that animal”, represented by the crossing of two trails 

such as those on which Muskrat deposits the dirt under their fingernails in the Dane-zaa 

world origin narrative (Ridington et al 2013:24).  

Mutual respect between the hunter and the animal is necessary in a successful 

hunt; the animal “trusts that the hunter will respect its body and use it generously for the 

benefit of his people” (Ridington et al 2013:24). Reciprocity and responsibility between 

the hunter and the animal, as well as the hunter and the community are essential to 

ensure future hunting success. Generosity and sharing of meat (At̲s̲an) is normal and 

expected, “when young people kill a particular animal species for the first time, they must 

share its meat with everyone in camp” for any animal, small or large (Ridington et al. 

2013:198; First Voices 2020). Consent is necessary in the hunt, and consent is granted 

based off of the hunters “good and generous spirit” (Ridington et al 2013:45). Animals 

are not seen as economic products, but as intelligent, sentient, “independent beings with 

their own wills” (Ridington et al 2013:45). It is understood that if the hunter respects the 
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animal and its body, then the creature’s “spirit is born again in the body of another 

animal. Each hunt makes the world “just like new”” (Ridington et al 2013:24).  

In ethnographic writings, the concept of “taking care” of meat is described as 

essential to continue successful hunts and relationships with animals (Ridington 

1978:71). In Dane-zaa oral tradition, animals have agency and hold humans 

accountable for their actions done towards both living and dead animals (Ridington 

1982:473). The consequence of improper or disrespectful hunting, disposal of remains, 

and handling of meat is described by Charlie Yahey, stating that “an animal who suffers 

when killed will try to do the same to people” (Ridington 1978:73). The ethos of 

relationships of respect between people and animals is described in detail in many 

ethnographic records of Dane-zaa lifeways (Ridington 1978; 1982; 1988a; Ridington et 

al. 2013). To address the ethnographic view of Dane-zaa relationships with animals, 

Ridington described that the Dane-zaa 

viewed human experience as a life-sustaining network of relationships 
between all components of a sentient world. They experienced their world 
as a mosaic of passages and interactions between animate beings in 
motion against a backdrop of a terrain that was itself continually in process, 
through the cyclical transformations of changing seasons [Ridington 
1982:473]. 

In maintaining relationships of respect with animals as agents on the landscape, Dane-

zaa community members deposited thousands of years of evidence for these 

relationships, such as faunal remains and tools, within the deposits at Tse’K’wa.  

While men were the primary hunters of big game among the Dane-zaa in 

ethnographic records, women greatly contributed to the procurement of other animal 

foods (Ridington et al. 2013:213-214). Women set and monitored snares for rabbits and 

small game and would commonly track and hunt “slow moving game such as 

porcupines” as told by Nachę and translated by Margaret Attachie (Ridington et al. 

2013:213). Trapping (Ękaats’ach’ę), hunting (Náádzat [to hunt]), and tracking were 

necessary skills for any person (First Voices 2020). Ethnographers described the elder 

Nachę as being a “keen observer of signs in the bush. She knew how to read tracks and 

how to interpret evidence of places where animals had been feeding” (Ridington et al. 

2013:214). Women were often tasked with processing furs and hides, drying meat, and 

making “pemmican, too, with the dried meat. Those women made the pemmican. Good 
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pemmican. Dry meat pemmican. They made it with grease and dried berries all together” 

as told by Aku translated by Billy Attachie (Ridington et al 2013:240).  

In much of the ethnographic literature around hunting in Athabaskan 

communities, snares (asłúút [to snare]) are cited as a key technology for hunting, 

especially in the case of solitary or aggressive animals (VanStone 1974:24; Nelson 

1983; First Voices 2020). Snares (męlh) were used both for furbearers and game 

animals (VanStone 1974:24; Nelson 1983; Ridington et al. 2013:xiv). Before and during 

the beginning of the fur trade era, communal hunting through “drives and surrounds was 

common”, where large animals would be killed at close range after being corralled into a 

constructed or natural barrier with spears or projectiles such as atlatls or bow and arrow 

(Ridington et al. 2013:161).  

Tanned and smoked skins were used for clothing, housing, and technology, 

including snowshoes, tools, and traps (VanStone 1974; Nelson 1983:51). In the oral 

traditions of the first contact between Indigenous fur-traders and the Dane-zaa as told by 

Augustine Jumbie, a fur trader came up to “a tent made out of hide [and] branches, 

poplar and spruce boughs” to meet with the grandmother of a group escaping war 

(Ridington et al. 2013:88). When the fur trader meets the grandmother, they have a 

conversation about the clothing he wears, and she is astounded that his clothes are 

made of fabric, not made from animals, as all Dane-zaa clothing had been made from 

hides, a t'a zī’ (leather) and furs before that time (Ridington et al. 2013:89; Goodard 

1917). Furs were used for clothing primarily, but also had ceremonial and spiritual 

purposes, and were essential to Athapaskan peoples during the long cold subarctic 

winters (VanStone 1974; Nelson 1983; Ridington 1982:472). 

Furbearers were sometimes eaten among various Athapaskan groups (Nelson 

1983:40). The low body fat content of many carnivores would have likely been mitigated 

by pairing carnivore meat with other animal’s rendered fat. In arctic and subarctic hunter-

gatherer groups, balancing fat, protein, and carbohydrate levels is important for the 

maintenance of long-term health, as by ingesting too much protein and not enough fat 

severe malnutrition can set in (Speth 2010:76). Fur was an important resource for 

peoples in the subarctic, and hunting furbearers was “not merely a result of the Euro-

American fur trade; it is a longstanding Athapaskan tradition” (Nelson 1983:140).  
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4.1.2. Seasonality and Worldview 

Seasons and the annual cycles of nature directly affected Dane-zaa subsistence 

practices and worldviews. While many of the animals had to be hunted during the 

warmer seasons, snowshoe hare could be caught during the winter (Nelson 1983). 

Trapping in specific areas was done during winter, when stationary camps would be 

made for the whole season (Ridington et al. 2013:292). As told by Gerry Attachie, “our 

parents usually trapped. They trapped all winter” (Ridington et al. 2013:292). Winter is a 

hard season in the subarctic for both humans and other animals, “Naachene-yine 

are…the songs that animals use as prayers for help during cold weather or times of 

starvation” (Ridington and Ridington 2006:182). The importance of cyclical and reliable 

natural patterns is reflected in the Dane-zaa naming of the cosmos, as the Dreamer 

Charlie Yahey told Ridington “the moons of spring are named for the succession of 

animals that come back to life during their time. March is eagle-come-back time, April is 

geese-come-back time, May is frog-come-back time” (Ridington 1988a:101). 

Deeper than zooarchaeological analyses alone can surmise, animals were 

participants in the cognitive landscape of this region. These animals continue to hold 

religious and spiritual significance to Dene peoples (Ridington 1978, 1982, 1988a; 

Ridington et al. 2013). For example, Shin kaa (vision quests) are extremely important 

events in a person’s adolescence that focus on an individual’s spiritual human-animal 

relationships (Ridington et al. 2013:45). While the religious and spiritual meaning of 

these animals is not discussed at length in this study, the life works of Robin Ridington 

with Antonia Mills and Jillian Ridington in collaboration with Dane-zaa Elders provide an 

ethnological window into the religious and spiritual aspect of animals in Dane-zaa culture 

(Ridington 1978, 1982, 1988a, 1988b, 2011, 2014, 2018; Ridington and Ridington 2006; 

Ridington et al. 2013). 

Dane-zaa oral tradition contains knowledge of large versions of modern 

mammals, which may refer to these mammal’s Pleistocene counterparts (Ridington 

1978). There are many stories of the culture hero Tsááyaa that speak to his hunting of 

extremely large animals, animals that were dangerous to people and that do not exist 

anymore (Yahey in Ridington et al. 2013:16, 27). Additionally, some of the Dane-zaa 

origin stories for mammals involve a parent or god-like great animal, which is larger than 

modern animals and is the boss of the smaller animals of its kind, as described by 
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Tommy Attachie (Ridington 1978:61). Tommy Attachie continued, saying that the great 

animal can determine if a hunter is successful, and can tell the animals to ignore or go to 

the hunter (Ridington 1978:61). Given that many of the mammals described this way 

such as beaver and moose have extinct Pleistocene counterparts, these stories may 

illustrate the temporal depth of ecological knowledge that continues to be held in oral 

tradition today.  

4.2. Ethnozoological Accounts 

Table 4 summarizes the ethnographic sources consulted for each animal 

discussed in section 4.2. This list includes animals found in the Tse’K’wa assemblages 

that were also mentioned in ethnographies.  

Table 4. List of animals identified to the species or genus level found at 
Tse'K'wa, the Dane-zaa Záágéʔ name for the animal, and the sources 
of the TEK summarized in section 4.2. Dane-zaa knowledge keepers 
as cited in other works are bolded. Dane-zaa Záágéʔ words from 
Holdstock et al. (2006), Goodard 1917, Ridington and Ridington 
2006, and Ridington et al. 2013. 

Common Name Dane- zaa 
Záágéʔ Name 

Knowledge Sources 

 
Lagomorphs  

Snowshoe hare Gaah Charlie Yahey in Ridington et al. 2013:27, 30 
Johnny Chipesia in Ridington et al. 2013:174, 255, 264-265 
Nelson 1983:125 

 
Rodents 

Common 
Muskrat 

Te k'aie or 
Chehk’aa  

Gerry Attachie in Ridington et al. 2013:295 
Nelson 1983:132 
Charlie Yahey in Ridington 1982:475; Ridington 1978:82 

Groundhog K’węą 
 

Nelson 1983:129 
Charlie Yahey in Ridington et al. 2013:17 
Albert Askoty in Ridington et al. 2013:79 
Augustine Jumbie in Ridington et al. 2013:89 
Ridington 1988a:23 
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Common Name Dane- zaa 
Záágéʔ Name 

Knowledge Sources 

Beaver Tsááʔ Augustine Jumbie in Ridington et al. 2013:89 
Nachę in Ridington et al. 2013:234 
Nelson 1983:135 
Ridington et al. 2013:94, 251, 255 
Johnny Chipesia in Ridington et al. 2013:254, 255, 264, 266 
Tommy Attachie in Ridington 1978:61 
Charlie Yahey in Ridington et al. 2013:17, 25 
Peter Chipesia in Ridington 1988a:184 
Ridington 1988a:141-144 

Squirrel Dasdléé Johnny Chipesia in Ridington et al. 2013:264 
Gerry Attachie in Ridington et al. 2013:295 

Porcupine Aahjiizhe 
 

Johnny Chipesia in Ridington et al. 2013:267 
Ridington and Ridington 2006:56 
Charlie Yahey in Ridington 1978:92 
Nachę in Ridington et al. 2013:213 

 
Carnivores 

Grey Wolf Tc'ī yū ne or 
Ch’ǫneʔ 

Nelson 1983:159-161 
Johnny Chipesia in Ridington et al. 2013:33 
Charlie Yahey in Ridington and Ridington 2006:197 and 
Ridington 1978:83 
Peter Chipesia in Ridington 1988a:176-177 

Red Fox Yï se xe' or 
Yuus ̲e 
 

Nelson 1983:157 
Johnny Chipesia in Ridington et al. 2013:258, 262-263, 
Ridington and Ridington 2006:153-154 and Ridington 1988a:58 
Ts’ibiisaa in Ridington and Ridington 2006:153-154 and 
Ridington 1988a:58 

Cougar Nǫdaachuk 
 

Charlie Yahey in Ridington 1978:65 

Lynx Nódaa Nelson 1983:154-155 
Aku in Ridington et al. 2013:216 
Augustine Jumbie in Ridington et al. 2013:89 
Charlie Yahey in Ridington 1978:65 and Ridington et al. 
2013:164 
May Apsassin about Julie Oldman Apsassin in Ridington et 
al. 2013:59 
Johnny Chipesia in Ridington et al. 2013:173 

Bear Dlezhe, Dleye, or 
Kle-yeh (grizzly) 
Sas (black bear) 

VanStone 1974:25 
Nelson 1983:173, 175 
Johnny Chipesia in Ridington et al. 2013:173, 258-259 and 
Ridington 1988a:56 
Nachę in Ridington et al. 2013:210-215 
Aku in Ridington et al. 2013:217, 239-240 
Augustine Jumbie in Ridington et al. 2013:89 
Tommy Attachie in Ridington 1978:61 
May Apsassin about Julie Oldman Apsassin in Ridington et 
al. 2013:59 
St. Pierre family in Ridington 1988a:27 
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Common Name Dane- zaa 
Záágéʔ Name 

Knowledge Sources 

Wolverine Nówe  VanStone 1974:25  
Nelson 1983:150 
Charlie Yahey in Ridington 1978:65, Ridington et al. 2013:28 
Augustine Jumbie in Ridington 1990:34 
Peter Chipesia in Ridington 1988a:171-173 

Fisher Nǫhgaashe 
 

Johnny Chipesia about Makodas in Ridington et al. 2013:258 

Marten Is t'e la' or 
Uuschęą 
 

Nelson 1983:145, 146 
Augustine Jumbie in Ridington et al. 2013:89 
Johnny Chipesia about Makodas in Ridington et al. 2013:258 
Charlie Yahey in Ridington 1978:64 

Weasel Ębaa 
(small weasel) 
Taadle 
(mink) 
 

Nelson 1983:142 
Charlie Yahey in Ridington 1978:64 
Johnny Chipesia about Aku in Ridington et al. 2013:273 

Striped Skunk Nǫzę 
 

Johnny Chipesia about Ts’ibiisaa in Ridington 1988a:56 

 
Ungulates 

Bison Xa k'ai 
Hak’ aichuk 
 

Ridington et al. 2013:7, 110 
Ridington 1978:29 
Ridington 1988a:143,144 
Sam Acko about Eskama in Ridington et al 2013:70-72 

Moose Hadaa,  
Xat da'  
(moose) 
 
Jéyǫʔ  
(bull moose) 
 
Hadaatseʔ 
(female moose) 
 

VanStone 1974:24 
Nelson 1983:164 
Ridington 1978:91, 100, 105, 110-112  
Ridington et al. 2013:39, 82, 200-201 
Doig River First Nation 2007 
Ridington 1988a:103, 144 
Madeline Oker Benson in Ridington et al. 2013:181 and 
Ridington and Ridington 2006:45-47 
Sam Acko in Ridington et al. 2013:299 
Sam Acko, Peter Chipesia, and Augustine Jumbie in 
Ridington 1988a:65 
Johnny Chipesia in Ridington et al. 2013:173, 244, 266, 268, 
271 
St. Pierre family in Ridington 1988a:27 
May Apsassin in Ridington et al. 2013:241 
Charlie Yahey and Jack in Ridington 1988a:236 
Charlie Yahey in Ridington 1978:61-62, 71 and Ridington et al. 
2013:161 
Amaa Skookum in Ridington et al. 2013:188 
Story told of Duuk’ihsachę Matááʔ in Ridington et al. 2013:84 
Nachę in Ridington et al. 2013:236 
Aku in Ridington et al. 2013:239 
Tommy Attachie in Ridington et al. 2013:246, 244, 268, 271  
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Common Name Dane- zaa 
Záágéʔ Name 

Knowledge Sources 

Deer Yaatune 
 

Albert Askoty in Ridington et al. 2013:319 
“Chipesia boys” Ridington 1988a:9-10 and Ridington 
1988a:142-143 
Peter Chipesia in Ridington 1988a:185 

Wapiti Z̲ez̲uulh 
 

Ridington et al. 2013:110 
Peter Chipesia in Ridington 1988a:185 
Aku in Ridington 1988a:152-153 

 
Birds - Chwęą 

Duck T̲s ̲it̲s̲ 
 

Nelson 1983:93-94 
Ridington et al. 2013:25, 34-35, 42 
Ridington 1978 

Goose Ghaje  Nelson 1983:91 
Ridington et al. 2013:25, 33-37, 151 
Ridington 1978 
Charlie Yahey in Ridington 1978:85 

Grouse Jiih Doig River First Nation 2007 
Charlie Yahey in Ridington et al. 2013:18, 27 
Charlie Yahey about Gayęą in Ridington et al. 2013:185 
Ridington et al. 2013:89 
Tommy Attachie in Ridington et al. 2013:168 

 
Fish 

Sucker  Lhuuge Aku in Ridington et al. 2013:238-240 
Charlie Yahey in Ridington 1978:83 
Ts’ibiisaa in Ridington 1988a:59 
Jean St Pierre in Ridington 1990 
Nelson 1983:75-76 
Ridington et al. 2013:3, 230 
Johnny Chipesia in Ridington et al. 2013:261, 268 

 

4.2.1. Small Mammals 

“Sky Keeper made beaver to live in the creek and live from the 

poplar trees. As there became many beavers all over the country, 

they spread out to live in all the rivers and creeks. There came to 

be many beavers.” 

 – Charlie Yahey (Ridington et al. 2013:17). 

 

Snowshoe Hare (Gaah, Lepus americanus)  

Hare were caught with snares as a source of fresh meat in the winter, with 

snares being set from fall through early spring (VanStone 1974:25; Nelson 1983:124; 
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Ridington et al. 2013:255, 264). The muscle meat, head, heart, liver, and intestines are 

all edible to humans, and were eaten in Northern Athapaskan communities (Nelson 

1983:125; Ridington et al. 2013:265). Johnny Chipesia described that during his 

childhood there was a year of poor hunting conditions, and in that late winter or early 

spring when fresh food was scarce “we just ate rabbit guts” (Ridington et al. 2013:265). 

Chipesia described a time in the winter of that same year that his community mainly 

consumed hare meat, his guardian “Old Madaayęą’s wife sure smart and got one rabbit 

every night”, however other families were less successful, and “some kids just ate the 

bones” of the hare (Ridington et al. 2013:264). Before his mother passed away when he 

was a young boy, Johnny Chipesia remembered how she “set snares for rabbits. She 

got one and boiled the meat with beaver fat in a kettle” (Ridington et al. 2013:255).  

The main predators of snowshoe hare are lynx (Lynx canadensis), and the two 

species are known to have a 10-year cycle of population growth and decline tied to one 

another (Richard 2006). These cyclical and seasonal changes in hare populations are 

recorded in Dane-zaa TEK. Dreamer Charlie Yahey described the cycles of snowshoe 

hare to Ridington through the lens of the hare’s winter food source; “when the rabbits eat 

the bark from the trees until there is very little left for them to eat, they disappear. Then, 

when the trees start to grow again, they begin to come back, and there are lots of them” 

(Ridington et al. 2013:27). 

Hare continue to be important for their meat and pelts (Nelson 1983:125). The 

pelt of a hare is delicate, so careful skinning and processing is required to avoid 

damaging the soft, thick fur (Nelson 1983:125). Nelson describes removing the pelt of a 

hare in Northern Athapaskan communities as done “by peeling the hide off from the rear, 

turning it inside out the way some people do when they remove their socks” (Nelson 

1983:125). Johnny Chipesia told Ridington that after rifles became more widespread in 

Dane-zaa territories during the mid-1900’s, hare were harvested both through snares 

and rifle hunting (Ridington et al. 2013:174). 

Hare feature in the Boy Named Swan story, a telling of how the boy Swan 

becomes the cultural hero Tsááyaa as told by Dreamer Charlie Yahey (Ridington et al. 

2013:30). This story holds TEK about many animals, but also knowledge concerning 

hunting proscriptions about shot placement. In the story, “Swan’s father made a bow and 

arrow for his son to use in shooting rabbits”, which Swan uses to hunt the animals 
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(Yahey in Ridington et al. 2013:30). Swan is an excellent shot, and his stepmother 

challenges him to shoot one in the head (Yahey in Ridington et al. 2013:30). When he 

does, the dying rabbit kicks wildly, which his stepmother uses to fake injuries associated 

with a sexual assault (Yahey in Ridington et al. 2013:30). She uses these injuries to 

convince Swans father to kill him, leading to Swan’s year of isolation on an island, an 

event which helps him to become Tsááyaa (Yahey in Ridington et al. 2013:30). 

Common Muskrat (Te k'aie or Chehk’aa, Ondatra zibethicus)  

Muskrat are extremely important in the Dane-zaa world origin narrative as told by 

Dreamer Charlie Yahey (Ridington 1982:475; Ridington 1978:82). In the Dane-zaa 

understanding of the creation of the world, all land originated from the dirt carried from 

the ocean floor under the claw of Muskrat, after several animals had tried and failed to 

do so (Yahey in Ridington 1982:475; Ridington 1978:82). Muskrat were eaten, including 

their meat, liver, and head, their pelts were used, and in some Athapaskan communities 

their musk was utilized (Nelson 1983:132). Gerry Attachie reported to Ridington that 

even in the mid 1900’s, muskrat pelts could be traded for goods (Ridington et al. 

2013:295) 

Groundhog (K’węą, Marmota monax)  

Groundhog (Whistlers) were hunted and eaten by Northern Athapaskan peoples, 

often with their grease and fat being processed (Nelson 1983:129). Marmots were eaten 

by Dane-zaa community members and used as a source of fat and fur as told by 

Augustine Jumbie and others (Ridington et al. 2013:89; Ridington 1988a:23). Their 

dense furs were utilized in clothing; in Albert Askoty’s story about a conflict between the 

Sekani peoples and the Dane-zaa, one of the Sekani men was described as “wearing a 

coat of whistler skin” (Ridington et al. 2013:79; Nelson 1983:129). Dreamer Charlie 

Yahey stated that Sky Keeper “made the big whistlers, too” along with other animals, for 

the people to live on (Ridington et al. 2013:17).  

Beaver (Tsááʔ, Castor canadensis) 

Beaver were extensively hunted by the Dane-zaa (Ridington et al. 2013:234, 

255, 266). Nachę said that hunters would use rafts in the warmer months to move along 

rivers looking for evidence of beaver to trap them (translated by Billy Attachie in 

Ridington et al. 2013:234). The meat, liver, kidneys, and tails of beaver were eaten, as 
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well as the head in pre-colonial times in some Athapaskan communities (Nelson 

1983:135). Beaver meat features in many Dane-zaa stories, including the tail, which is 

rich in precious fat (Ridington et al. 2013:94, 255). Beaver were an essential part of the 

Dane-zaa yearly subsistence cycle; Johnny Chipesia describes that in early spring when 

few animals are plentiful, beaver in some years was relied upon for food (Ridington et al. 

2013:266). Chipesia described to Ridington one year while his family was hunting and 

trapping near Nig Creek in the winter that there were “not many moose, but lots of 

beaver” (Ridington et al. 2013:264). During these hunts, Chipesia’s father Ts’ibiisaa 

(Japasa in earlier texts) “came back with one beaver and gave it to my mother to skin. 

We ate everything, feet, meat” (Ridington et al. 2013:255). In the journals of Frank 

Beaton who worked at a trading post near Fort St. John in the early 1900’s, his records 

describe the first beaver trapping of the year in April (Ridington et al. 2013:251). These 

records are in line with Dane-zaa TEK, such as when Johnny Chipesia described beaver 

hunting by his uncle, who “shot a beaver on the ice in April, the first beaver out… we 

made camp and ate beaver and moose meat” (Ridington et al. 2013:254-255).  

Due to their waterproof capabilities, beaver pelts were some of the most highly 

sought-after pelts in the fur industry (Nelson 1983:134; Richard 2006). In the oral 

traditions of the first contact between fur-traders and the Dane-zaa as told by Augustine 

Jumbie, beaver furs were asked for by name by the fur trader (Ridington et al. 2013:89). 

Furs were not the only traded item from beaver in the colonial era. In 1799, an 

anonymous Northwest Company fur trader recorded trading beaver furs in large 

quantities in October-December, and trading large quantities of “castorum”, the scent 

glands of the beaver (Ridington 1988a:141-144). Beaver fat was also used in cooking 

when leaner meats were cooked, as told by Johnny Chipesia (Ridington et al. 2013:255). 

In the Dane-zaa origin story for beaver, Tommy Attachie states that there is a 

giant beaver, and the beaver we see in modern times are like children to the great 

beaver (Ridington 1978:61). Dreamer Charlie Yahey described the creation of beaver, 

stating “Sky Keeper made beaver to live in the creek and live from the poplar trees. As 

there became many beavers all over the country, they spread out to live in all the rivers 

and creeks. There came to be many beavers” (Ridington et al. 2013:17). Beaver are an 

integral part of the landscape, Dreamer Yahey describes that in Dane-zaa nanéʔ “every 

river always has beaver in it, even the little creeks” (Ridington et al. 2013:25). In the 

Dane-zaa creation of the world story, Sky Keeper sent beaver to retrieve earth from the 
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bottom of the ocean, but beaver was unsuccessful (Peter Chipesia in Ridington 

1988a:184).  

Squirrel (Dasdléé, Tamiasciurus sp. or Sciurus sp.)  

Squirrel was eaten and their pelts were taken, which were traded by Dane-zaa 

community members in the colonial era (Ridington et al. 2013:264, 295). Johnny 

Chipesia remembers shooting and eating squirrel Near Nig Creek in the late winter or 

early spring (Ridington et al. 2013:264). Gerry Attachie spoke about Nachę trapping 

squirrel, saying “she grew up in the bush. She trapped. She used to get forty to fifty 

squirrels and got forty cents each for them at Petersen’s”, the local trading post 

(Ridington et al. 2013:295). Currently there is only one species, the red squirrel 

(Tamiasciurus hudonicus), that is found in the Western Canadian boreal (Reid 2006). 

Porcupine (Aahjiizhe, Erethizon dorsatum) 

Johnny Chipesia remembers as a child eating porcupine in July while he was 

travelling with the family (Ridington et al. 2013:267). Nachę, as translated by Margaret 

Attachie, reported that women would sometimes hunt “slow moving game such as 

porcupines” (Ridington et al. 2013:213). Quills were and continue to be used for 

decoration on hide work, as well as in snare drums (Ridington and Ridington 2006:56). 

Porcupine were hunted before the fur trade era, as recorded in a story told by Dreamer 

Charlie Yahey. Yahey recounted to Ridington a story about the introduction of the Dane-

zaa to the fur traders, where a Dane-zaa boy is out hunting porcupine when he finds a 

Dane-zaa girl who has spent time with the fur traders after her immediate family was 

killed (Ridington 1978:92). She brings European supplies and weapons to Dane-zaa 

communities and connects the Dane-zaa with the fur traders (Ridington 1978:92). 

4.2.2. Predators 

“This winter, we’ll stay here and try to trap lots of furs. Then, 

before the ice breaks and the snow melts, we’ll try to dream 

about where your father is.” 

 – Augustine Jumbie (Ridington et al. 2013:91). 
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Grey Wolf (Tc'ī yū ne or Ch’ǫneʔ, Canis lupus)  

Wolves were hunted for their furs, and there is ethnographic evidence that they 

were eaten in some Athapaskan communities (Nelson 1983:159, 160). Wolves were 

trapped or snared; however, this required great skill, and knowledge, with traps often 

being baited and highly concealed (Nelson 1983:160). Their furs were highly sought 

after, with all parts of the pelt being used in some Athapaskan communities (Nelson 

1983:161).  

Wolves feature in the Dane-zaa creation story of the world, as told by Johnny 

Chipesia and Charlie Yahey. In the creation of the world, Sky Keeper wanted to know if 

the world they created was large enough to sustain life (Chipesia in Ridington et al. 

2013:33). To test this, Sky Keeper creates a dog, which they send out into the world, but 

the dog returns with a human arm in their mouth (Chipesia in Ridington et al. 2013:33). 

Then, Sky Keeper creates a wolf and sends it out into the world, and “when the wolf 

does not return, he knows that the world is now big enough to sustain the animals” 

(Chipesia in Ridington et al. 2013:33). Charlie Yahey adds details to this story, stating 

that the Creator “wanted the wolf to live with his teeth to travel around and kill moose… 

He made the wolf’s teeth out of steel and even today he can grab anything just like with 

a knife. His teeth cut right through” (Ridington and Ridington 2006:197).  

In another story, Charlie Yahey describes the power and hunting prowess of the 

wolf, stating “now days wolf just lives by himself. He runs with his legs and can catch up 

to animals. He can support himself. He can kill animals and eat them with those teeth 

that are nearly as sharp as a knife. The wolf can kill nearly anything he likes” (Ridington 

1978:83). Peter Chipesia described to Ridington that his mother had experienced a Shin 

kaa (vision quest) while following the tracks of a wolf for many miles (Ridington 

1988a:176-177). Wolves are still present in the Peace River region today, Ridington 

described seeing wolf tracks in winter around old summer hunting and meat processing 

camps while conducting ethnographic research (Ridington 1988a:227).   

Red Fox (Yï se xe' or Yuus̲e, Vulpes vulpes)  

In the Athapaskan boreal, red fox were known to hunt small rodents, insects, 

small birds, hare, squirrel, and muskrat (Nelson 1983:157). The scavenging behaviour of 

foxes was used to lure them into snares and traps through carrion baiting (Nelson 
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1983:157). Fox meat was eaten in some Athapaskan communities, but in colonial times 

were trapped mainly for their furs (Nelson 1983:157).  

Johnny Chipesia told Ridington a number of stories about red fox, especially 

those with the natural colour morph of silver (Ridington et al. 2013:258, 262-263; 

Ridington and Ridington 2006:153-154; Ridington 1988:58). When Johnny Chipesia was 

a child, he remembers that Makodas, his Sǫge (Father’s Mother’s sister), said that she 

had trapped silver fox in the hills near Fort St. John (Ridington et al. 2013:258). Chipesia 

also told Ridington about the night his mother was buried after she had passed away 

(Ridington et al. 2013:262-263). Johnny Chipesia said “that night, little snow. Fox, he 

came to graveyard. Dad told Peter Attachie to set trap there. He wants to die, too. Next 

morning, we got silver fox worth $1,200. Maybe that fox friend” (Ridington et al. 

2013:262-263). When Johnny’s father died in 1964, Ridington was there to witness the 

event, stating “before he died, silver fox came to visit him and say goodbye. At that time, 

Johnny told Robin of Ts’ibiisaa’s vision quest, during which foxes came to him for the 

first time” (Ridington et al. 2013:263). In this Shin kaa (vision quest), Ts’ibiisaa (spelled 

Japasa in older texts) met and was taken care of by silver foxes (Ridington and 

Ridington 2006:153-154). Ts’ibiisaa said that after this Shin kaa, translated by his son 

Johnny Chipesia, that “ever since that time, foxes have been his friends. Anytime he 

wanted to, he could set a trap and get foxes” (Ridington 1988a:58). 

Cougar (Nǫdaachuk, Puma concolor) 

Cougar’s historic range extended much farther east than their modern 

distribution, but it was reduced due to overhunting in the 19th century (Reid 2006). In 

Dane-zaa oral traditions, cougar is the “boss” of the lynx, as recounted by Charlie 

Yahey, translated by Tommy Attachie (Ridington 1978:65).  

Lynx (Nódaa, Lynx canadensis) 

Within Athapaskan TEK, lynx are known to be crepuscular, hunting small game 

and small ungulates at dusk and dawn (Nelson 1983:154). The relationship between 

lynx and snowshoe hare was also understood within Athapaskan traditional knowledge, 

that populations of both species would rise and decline in relation to one another 

(Nelson 1983:154). Lynx were often trapped in the Athapaskan subarctic but were 

known to be difficult to kill due to their fierceness (Nelson 1983:155). They were more 
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easily trapped in snares or other traps, with dangling bits used to entice the lynx to the 

trap (Nelson 1983:155). Aku told Ridington about how his father and male relative went 

lynx trapping when he was a child in the winter and how they used dogs to help 

(translated by Billy Attachie in Ridington et al. 2013:216).  

Both the hides and meat of lynx were important resources to some Athapaskan 

communities (Nelson 1983:155). In the oral traditions of the first contact between 

Indigenous fur-traders and the Dane-zaa as told by Augustine Jumbie, lynx furs were 

asked for by name by the fur trader (Ridington et al. 2013:89). In the Dane-zaa tradition, 

cougar is the “boss” of the lynx, as recounted by Charlie Yahey, translated by Tommy 

Attachie (Ridington 1978:65). As told by May Apsassin, her mother in law Julie Oldman 

Apsassin became a Mazhinéʔ (literally someone who “little bit knows something”) while 

checking her lynx snares (Ridington et al 2013:59). As told by May, Julie went to set and 

check lynx snare lines, sent by her uncle who was a Dreamer (Ridington et al 2013:59). 

On her way, Julie met Grizzly Bear, who taught her things and carried her trapped lynx 

for her (Ridington et al 2013:59). Lynx’s solitary nature features in the story of the death 

of Dreamer Mekénúúnatane (Ridington et al. 2013:164). As told by Charlie Yahey during 

the time of the fur trade “two people couldn’t afford to hunt in the same place. People 

had to hunt just like the lynx”, hunting alone due to the depletion of animals on the 

landscape (Ridington et al. 2013:164). In a story told by Johnny Chipesia “Mehuu is the 

one who later was saved from starvation by the lynx” (Ridington et al. 2013:173).   

Black Bear and Grizzly Bear (Dlezhe or Kleh-yeh [grizzly], Sas [black bear], 
Ursus americana and Ursus arctos) 

In some Athapaskan communities both black and grizzly bears were highly 

sought-after food sources that were hunted in the spring and fall while food is abundant 

(Nelson 1983:173, 175). As recorded in the anthropological literature, Dane-zaa 

community members hunted “black bear, wolverine, and small furbearing animals” which 

“were caught with deadfalls, shot with bow and arrow, captured in nets of babiche, or 

taken by the simple expedient of destroying their houses or dens” (VanStone 1974:25). 

Johnny Chipesia recalled that his father went to Fort St. John area to hunt bear in 

the early spring months (Ridington et al. 2013:258-259). In his journals, the fur trader 

Frank Beaton recorded that bear were also hunted in the winter by Dane-zaa community 

members (Ridington et al. 2013:251). As Nachę told Ridington, translated by Margaret 
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Attachie, she was part of a winter bear hunt during her youth (Ridington et al. 2013:210-

215). Nachę grew up at the end of the fur trade (around 1910), and she discovered a 

large black bear den during a time of little food while on a solo porcupine hunt (Ridington 

et al. 2013:210-215). She saw a chewed stick near what she suspected could be a den 

and brought it to her family (Ridington et al. 2013:210-215). Her elders brought dogs with 

them to help with the hunt and killed the bear in its den (Ridington et al. 2013:210-215). 

The bear had thick fat deposits, and that night of the hunt they ate the liver and other 

organs near the hunt site (Ridington et al. 2013:210-215). The group packed out the 

meat to their more permanent campsite and ate it while waiting for the weather to 

change (Ridington et al. 2013:210-215). In some Athapaskan communities, when bears 

were hunted in their dens, any cubs found were also eaten (Nelson 1983:177). Aku 

remembered his father hunted bears, including multiple yearling animals (translated by 

Billy Attachie in Ridington et al 2013:217). 

Bear grease was an important fat source for the Dane-zaa and features in many 

stories. Johnny Chipesia described how the cannibal Tseguude pretended when 

confronted by a potential victim that a human skull boiling in a pot was that of a bear, 

presumably for grease extraction (Ridington et al 2013:173). As told by Aku and 

translated by Billy Attachie, in the area between Charlie Lake and Cecil Lake called 

Megawontlonde, the late spring and summer were filled with berry picking and bear 

hunting (Ridington et al. 2013:239). Aku said  

all day women picked berries… and the men hunted bear…there were lots 
of bears on the hills. Some of them were fat already. After the berries were 
over, then they made bear grease and dry meat. Summertime, when they 
moved camp, they brought all the dry meat and grease to where they would 
spend the winter [Ridington et al. 2013:239]. 

Aku also talked about the making of pemmican from the work of these summer days, 

saying “the women picked berries and dried them for winter. We mixed it with bear 

grease. There were lots of bears in the saskatoon berries. It was around August time. 

We killed lots of bears” (translated by Billy Attachie Ridington et al. 2013:240). Johnny 

Chipesia spoke about his father’s bear hunt and his mother’s processing of the animal, 

saying  

My dad saw bear tracks in snow. Just out, bear, and my dad go out…he 
came back with meat and bear hide – fifty dollars for hide. First time I see 
bear, hide… My mother cleaned hide… My mother make grease in kettle 
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and fill bear guts with grease. She stretch hide. We start to eat bear meat, 
lots of fat. Bear soup with rolled oats, pretty good [Ridington et al. 
2013:258-259]. 

His father later got another bear that season, but the family did not need the fat 

from this one with all the preserved food his mother had made (Ridington et al. 

2013:258-259). Johnny’s father went to his relative Big Charlie who lived nearby to share 

the excess food with him (Ridington et al. 2013:258-259). Bear furs and hides were 

important to the Dane-zaa, and in the oral traditions of the first contact between 

Indigenous fur-traders and the Dane-zaa as told by Augustine Jumbie, bear furs were 

asked for by name by the fur trader (Ridington et al. 2013:89). During Ridington’s 

fieldwork in the 1960’s, he noted the St. Pierre family had packed a “flesher made of 

moose or bear femur” for hide working when moving hunting camps (Ridington 

1988a:28).  

Like other animals who were part of the Dane-zaa landscape, bears had a giant 

parent or boss, and like the beaver this boss bear is still present on the earth (Ridington 

1978:61). As told by Tommy Attachie the “giant bear stays around but nobody sees it” 

(Ridington 1978:61). Like the striped skunk, during the 1918 flu epidemic, bear paws 

were used as spiritual and physical protection from the illness (Johnny Chipesia in 

Ridington 1988a:56). In the story of Julie Oldman Apsassin becoming a Mazhinéʔ (a 

person who “little bit knows something”) as told by her daughter in law May Apsassin, 

Julie was sent by her Dreamer uncle to set and check her lynx snare lines (Ridington et 

al 2013:59). On this journey, she meets Grizzly Bear, who taught her things and carried 

her trapped lynx for her (Ridington et al 2013:59). 

Wolverine (Nówe, Gulo gulo) 

Wolverine were hunted through deadfall traps, snared, shot with bow and arrow, 

captured in nets or traps of babiche, “or taken by the simple expedient of destroying their 

houses or dens” (VanStone 1974:25; Nelson 1983:150). Wolverine were difficult animals 

to trap, and sometimes required carrion baiting and careful concealing of traps to help 

the success of the hunter (Nelson 1983:150). In some Athapaskan communities, 

wolverine continue to be important ceremonially and spiritually, with many traditions 

around each step of hunting, skinning, and dealing with remains (Nelson 1983:149).  
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In the Dane-zaa knowledge of the origin of the animals, wolverine was the third 

animal made by the hero Tsááyaa, recounted in the following paragraph as told by 

Charlie Yahey, translated by Tommy Attachie (Ridington 1978:65). Tsááyaa is a hero 

from many Dane-zaa stories, famous in part for being the one who killed the large 

animals that killed humans a long time ago (Ridington 1978). One famous great human-

eating animal that Tsááyaa killed was Wo̧lii Nachii (Ridington 1978). Once Tsááyaa 

killed Wo̧lii Nachii, he butchered the animal into many small parts, the third of these 

animals being the wolverine (Ridington 1978:65). At that point, wolverine became the 

“boss” of the fur bearing mammals (Ridington 1978:65; Ridington et al. 2013:28). As 

Dreamer Charlie Yahey describes, this meant that “wolverine kept all of the furs” 

(Ridington et al. 2013:28). 

In his ethnographic writings, Ridington (1990) states that Augustine Jumbie and 

Johnny Chipesia were successful wolverine trappers in the winter. Wolverine are difficult 

animals to trap and hunt, as described by Ridington in his interpretation of a story told by 

Augustine Jumbie, “wolverine is seldom seen, even when he is close to you” (Ridington 

1990:45). In this story told by Augustine Jumbie, in the time of giant animals who were 

dangerous to people, a large animal approaches a group of people, “it had a white back 

with two great humps on it. It was Nowe Nachi, a giant wolverine” (Ridington 1990:34). A 

Dreamer in a white moose hide approaches the animal and learns lessons from the 

Nowe Nachi (Ridington 1990:34). In Ridington’s writings about Medicine Powers, he 

states  

The stories recount how a person with Wolverine medicine had a particular 
intelligence about traps because of the way Wolverine is said to escape 
from a snare by lifting it over its head. Wolverine medicine represented both 
a person’s ability at trapping animals and the ability to detect dangerous 
situations that might trap people [Ridington 1990:212]. 

According to Peter Chipesia, wolverine medicine is associated with clever, tricky 

intelligence (Ridington 1988a:171). Wolverine are known to sometimes take and spoil 

meat from game animals trapped by people by marking the carcass with urine (Peter 

Chipesia in Ridington 1988a:172-173). 

Fisher (Nǫhgaashe, Martes pennanti) 

Fisher furs are prized, which has led their populations to decline during colonial 

times through trapping, as well as through the loss of habitat through the large-scale 



65 

deforestation by the lumber industry (Smithsonian 2005; Cannings et al. 1999). As told 

to Ridington by Johnny Chipesia, Makodas who was Johnny’s Sǫge (Father’s Mother’s 

sister), said she had trapped fisher in hills near Fort St. John (Ridington et al. 2013:258). 

Marten (Is t'e la' or Uuschęą, Martes americana) 

In some Athabaskan communities, marten was commonly eaten in pre-colonial 

times, and into the colonial period their grease was still used in food (Nelson 1983:145, 

146). Marten are iconic for their lush furs, which were highly prized during the fur trade 

under the name of sable. In the oral traditions of the first contact between Indigenous 

fur-traders and the Dane-zaa as told by Augustine Jumbie, marten furs were asked for 

by name by the fur trader (Ridington et al. 2013:89). Frank Beaton, a fur trader in the 

Fort St. John area, recorded in his journals that he knew of Dane-zaa community 

members trapping marten in December (Ridington et al. 2013:251). Johnny Chipesia 

told Ridington that Makodas his Sǫge (Father’s Mother’s sister) said she had trapped 

marten in hills near Fort St. John (Ridington et al. 2013:258). In the Dane-zaa story of 

Tsááyaa creating the animals from the flesh of Wo̧lii Nachii, marten was the second 

animal created by the hero, as told by Charlie Yahey, translated by Tommy Attachie 

(Ridington 1978:64).  

A subspecies of marten called the noble marten (Martes americana nobilis) went 

extinct in the early Holocene, and while the marten specimens found at Tse’K’wa are 

most likely the modern marten, it would require genetic testing of all marten remains to 

determine the subspecies of the marten remains at this site (Hughes 2009).  

Ermine, Least Weasel, Mink (Ębaa [small weasel], Taadle [mink], Mustela sp. 
and Neovison vison) 

Ermine (short-tailed weasel, Mustela erminea), and Least weasel (Mustela 

nivalis) are the two smallest mustelids of the Athapaskan boreal, with Least Weasel 

being the smallest. These two species overlap in size, with Ermine females overlapping 

in size with male Least Weasels (Reid 2006). Both would have been trapped for furs 

throughout the year, having both a white winter coat and brown summer coat (Nelson 

1983:142; Reid 2006).  

When Tsááyaa created the animals through butchering Wo̧lii Nachii, Charlie 

Yahey, translated by Tommy Attachie, states that weasel was the first animal made by 
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the hero (Ridington 1978:64). According to Johnny Chipesia, during the fur trade Aku 

traded weasel pelt for brown sugar (Ridington et al. 2013:273). During colonial times, it 

is recorded in Athapaskan ethnographies that ermine meat was not consumed (Nelson 

1983:142). 

Mink (Neovison vison) live near waterways, preferring marsh land, swamps, and 

lake and river shores, eating fish, amphibians, muskrat, and water birds, especially their 

eggs and young (Nelson 1983:143; Reid 2006). Mink were hunted in winters, often 

through snares (Nelson 1983:143). In some Athapaskan communities, it is recorded that 

they were eaten in pre-colonial times, and that their musk was used to scent traps for 

other weasels (Nelson 1983:144). Charlie Yahey told Ridington that mink could cause 

sickness by contaminating the clothing of women and children if the items were left near 

the water (Ridington 1978:68). 

Striped Skunk (Nǫzę, Mephitis mephitis) 

Striped skunk feature in one story told by Johnny Chipesia about his father 

Ts’ibiisaa (Ridington 1988a:56). Johnny said that in “one camp, someone shot a skunk 

in the summer. They hung it up to protect them” during the Spanish flu epidemic in 1918 

(Ridington 1988a:56). 

4.2.3. Large Herbivores 

“When your first moose, any animal you kill, first one, every one of 

people going to have one. Each family, your first one, you give to each, 

and that way, in the future, everybody eat what you have.” 

 – Tommy Attachie (Ridington et al. 2013:198-200). 

 

Bison (Xa k'ai or Hak’ aichuk, Bison bison)  

As bison were known to be an important source of food for Indigenous peoples 

on the prairies, there was deliberate targeted hunting during the 19th century specifically 

to decrease the food source for Indigenous peoples (Richard 2006; Ridington et al. 

2013). An archeological excavation in 2009 at the southern end of Charlie Lake found 

large quantities of bison bone, as well as evidence of “extensive burning, which indicates 
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the Dane-zaa and their ancestors intentionally managed the grassland habitat to support 

a stable bison population” (Ridington et al. 2013:7; McCormack 2007).  

Bison were commonly found in the Peace River region, historical documents and 

archaeological sites dating to CE 1799 list bison as the dominant taxon (Ridington et al. 

2013:110). As the bison common in the Peace River region were hunted extensively 

during the fur trade era, they became less common in the region (Ridington 1978:29). 

Bison were important animals, providing meat, hides, and the tallow (Aghęʔ [lard/oil]) 

made from rendering their bones (Ridington et al. 2013:110; First Voices 2020). In 1799 

an anonymous Northwest Company fur trader recorded the trading of “buffloe” hides and 

meat in December of that year (Ridington 1988a:143-144). However, these hides and 

meat may have been processed and dried earlier in the year and traded in the winter. In 

a narrative shared by Sam Acko, told to him by Eskama, his sister-in-law, in the past a 

boy met a light coloured bison alone, and this bison warned the boy that a great 

sickness would come through the community of people, plants, and animals (Ridington 

et al 2013:70-72). 

Moose (Hadaa, Alces alces)  

The distributions of moose before European colonization have been debated by 

various anthropologists, mainly based on ecological work done in the same time period 

(VanStone 1974:20-22; Nelson 1983; Kelsall 1972). Part of this debate in the colonial 

period may be due to the transient and solitary nature of moose, their dietary 

preferences, and that recent findings show relationships between moose and wolf 

movements across landscapes (Ditmer et al. 2018). Within paleontology, it is stated that 

moose have been widespread in the North beginning 13,000 cal BP as the climate 

warmed at the end of the Pleistocene, and mesic boreal ecosystems began dominating 

the Northern landscape (Guthrie 2006). Moose thrive in the second growth deciduous 

forests that follow fires, and in swamp and muskeg environments, both of which are 

subject to more rapid change than more stable ecosystems such as old growth forests or 

tundra (Joly et al. 2012). As these habitats change within larger ecosystems through 

time, so too does the local distribution of moose. These patterns would be more rapid 

than those effecting animals with broader food choices, or those whose food sources are 

more reliable. Moose are obligate browsers, and prefer aquatic vegetation, or leaves 
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from deciduous trees such as birch, willow, and aspen (VanStone 1974:24; Richard 

2006; Smithsonian 2005; Nelson 1983:165).  

Moose are highly preferred game within Dane-zaa and broader Athapaskan 

communities, for their meat, fat, and hides (Nelson 1983:164; Ridington 1978:110-112). 

Moose tallow made from bones and organs was an important fat source (Ridington et al. 

2013:105). Successful hunts of moose with large fat deposits mark the end of starvation 

times in Madeline Oker Benson’s telling of a Dreamers vision quest experience 

(translated by Billy Attachie – Ridington et al. 2013:181). Sam Acko told Ridington that 

moose grease was processed and preserved for the winter or other low food times 

(Ridington et al. 2013:299). The following passage from Ridington’s fieldwork in August 

10, 1964 describes the butchering and transport of a cow moose by Sam Acko, Peter 

Chipesia, Augustine Jumbie, and Robin Ridington (Ridington 1988a:65). The moose had 

been hunted by Sam the night before, and as Ridington reports  

The kill was gutted and skinned and quartered as usual. A carcass is never 
left intact. The skin is usually laid out flat with the hair up. The head is 
removed and moss is stuffed in the mouth. The kit a hunter takes with him 
consists of a knife and file wrapped in cloth, a can with a wire bail for tea, 
and a cup, tea, bannock, drymeat, sometimes a meat axe…I guess Sam 
hadn’t taken an axe yesterday since the ribs and backbone were intact. 
First thing we did was make three fires to drive the flies away. Then we… 
finished butchering. The ribs were cut off with the axe, and the backbone 
cut into three pieces. The legs were broken off and later cracked, and Sam 
and Jumbie ate the marrow raw for lunch. Sam told Peter and me to cook 
something and we spitted the kidneys…Jumbie spitted a piece of tripe and 
the esophagus [Ridington 1988a:65]. 

When they returned to where the families were staying, the men unloaded the meat and 

“put the meat on a bed of spruce boughs. Before leaving the kill, Sam completely 

covered the remains with boughs” (Ridington 1988a:66). Then Jean distributed the meat 

form the moose cow to all the women in camp (Ridington 1988a:66). 

The tanned hides of moose are part of the scent landscape of the Peace River 

Valley, the smoky, incense-like perfume is unforgettable. The tanned hide of moose and 

other herbivores could be cut into strips, called babiche by settlers, which was used for 

cordage and for trap and net making, along with botanical cordage sources (VanStone 

1974:25; Johnny Chipesia in Ridington et al. 2013:266). Use of babiche did not end with 

the introduction of European rope to the area; babiche is noted among the hunting 
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supplies of the St. Pierre family in Ridington’s journals of his fieldwork in the 1960’s 

(Ridington 1988a:27). The hide of moose is a versatile material, used for tents, rawhide 

bags, and clothing (Ridington 1988a:27-28). May Apsassin reported using moose hide to 

create large bags for travelling and hunting (Ridington et al. 2013:241). During 

Ridington’s fieldwork in the 1960’s, he noted the St. Pierre family used the following hide 

working tools; “2 scrapers made of truck springs bent into an S shape and filed to a 

curved edge – flesher made of moose or bear femur” and leatherworking needles 

(Ridington 1988a:28).  

Moose hide continues to be an important material for clothing, some women are 

trained since childhood to become highly skilled in creating garments, including 

moccasins, decorated with elaborate beadwork for family or gifting, and for sale in 

colonial times (Ridington et al. 2013:200-201). Madeline Oker Benson described to the 

Ridington’s that she learned moose hide processing in her childhood through watching 

elders and practicing on pieces of hide from the legs of the animal (Ridington and 

Ridington 2006:45-47). In her pubescent and teenage years Oker would watch her 

elders while putting these lessons into practice, describing this time as a ceremonial time 

in a woman’s life where important skills are learned (Ridington and Ridington 2006:45-

47). While Oker is scraping, stretching, drying, and smoking the skin, “she can read a 

story in the hide”, both of the animal and the hunter (Ridington and Ridington 2006:45). 

On the Doig River First Nation website, they describe the processing of hides, stating 

women “flesh the hides, stretch and scrape the hair off of them, and then smoke them 

over a smudge fire. When the hides are ready, they are used to make moccasins, 

jackets, gloves and drum heads” (Doig River First Nation 2007). Moose hide continues 

to be utilized by Dreamers, who “sometimes drew on moose hides to show maps of the 

Trail to Heaven or to illustrate their prophecies” (Doig River First Nation 2007). Moose 

hide was a valued material for drum skins, Ridington’s photos of his ethnographic 

fieldwork include one of Charlie Yahey and Jack “putting a fresh white moose calfskin 

head on the rim of an old drum” (Ridington 1988a:236). 

Moose could be snared, hunted in groups, or hunted with bows and arrows 

(VanStone 1974:25). Animals with larger fat deposits were most sought after, and the 

successful hunting of a moose ends a number of Dane-zaa starvation stories; by finally 

successfully hunting a moose it is a cue that starvation times are coming to an end 

(Ridington 1978:91, 100, 105, 110-112; Ridington et al. 2013:82). Like with other game 
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animals, taking care of the moose and respecting the animal both before and after death 

is important to ensure future successful hunts (Ridington 1978:71). The Dreamer Amaa 

Skookum said that to “sing for the moose” would ensure good moose hunts for the 

community, reinforcing the connection between proper behaviour towards animals and 

reciprocity of animals to humans (translated by Liza Wolf in Ridington et al. 2013:188). In 

the late 1970’s, Dane-zaa elders warned of the depletion of moose and other animals on 

the landscape (Ridington 1978:71). Charlie Yahey, translated by Maggie Dominic, 

warned that “the moose himself will not stay on this earth very long now. Lots of moose 

have gone already now. After that if they all go, I don’t know what will happen to the 

people” (Ridington 1978:71). 

Charlie Yahey also spoke of the Dane-zaa origin for moose, as translated by 

Tommy Attachie (Ridington 1978:61). In this narrative, there is a giant moose who now 

lives “in the world beneath this one” (Ridington 1978:61). From this world come salt 

deposits, which the living moose come to lick in the spring (Ridington 1978:61). There 

are also oral traditions that describe white, blue, and yellow moose with red eyes; the 

Dane-zaa understanding of moose is so detailed that it includes stories of albino moose, 

a rare genetic phenomenon (Ridington 1978:62; Ridington 1988a:103). In one story 

about the spiritually powerful elder Duuk’ihsachę Matááʔ, he puts on a white moose hide 

as an item of spiritual power to help him speak with a Wo̧lii Nachii (Ridington et al. 

2013:84).  

Moose are highly important animals in the Dane-zaa worldview; they are 

mentioned in many narratives. Moose feature in the story of Yaaetsííghadah (He Who 

Touches the Sky), when Tsááyaa and him meet they go on a moose hunt (Ridington et 

al 2013:39). Yaaetsííghadah is so large that he calls the moose rabbits, and calls Wo̧lii 

Nachii a big, mean moose (Ridington et al 2013:39). In the stories of the Dreamer 

Mekénúúnatane, Charlie Yahey tells that the Dreamer asked for hunters to kill moose 

through communal hunts with a throwing axe so that he could eat this special meat 

(Ridington et al. 2013:161). In Johnny Chipesia’s recounting of the story of a cannibal, 

the cannibal tricks people to coming to his camp (Ridington et al. 2013:173). The 

cannibal marks the trail to his camp with bent over grass with moose hair tied to it, a 

known Dane-zaa signal for starving people which meant that if they followed the path, 

they would come to a village or camp with plentiful food supplies (Chipesia in Ridington 

et al. 2013:173).  
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As moose are mainly solitary creatures, one must move across the landscape to 

hunt them. Nachę translated by Billy Attachie said that after springtime fishing, families 

“moved camp to where there is moose. Whenever they find moose and kill moose, that’s 

when the people eat meat…we went that far [Tlugae-Hay Lakes] to get a moose and 

make dry meat” (Ridington et al. 2013:236). This was also said by Aku, translated by 

Billy Attachie, that after fishing at Charlie Lake in the early spring “then they moved way 

back in the bush. After they killed lots of moose and made lots of dry meat, when the 

berries were all ripe, they went back to Dane-zaa nanéʔ, Su Na chii k’chige” (name of 

gathering place and later Reserve land near Charlie Lake) (Ridington et al. 2013:239). 

While Johnny Chipesia stated that moose hunting was sometimes successful in the early 

spring, he stated it was often much more successful in the summer, which is also 

confirmed by Tommy Attachie’s statements (Ridington et al. 2013:244, 268, 271). In the 

early colonial era, moose may also have been hunted in the fall and winter. In 1799 an 

anonymous Northwest Company fur trader recorded trading of moose hides and meat in 

December of that year (Ridington 1988a:144). However, these hides and meat may 

have been from moose hunted in the summer or fall, and the tanning and drying of the 

hide and meat made them tradeable later in the year. At the creation of the colonial 

border between so- called Alberta and British Columbia, hunting and trapping of moose 

and other animals was greatly restricted for the Dane-zaa (Tommy Attachie in Ridington 

et al. 2013:246). 

Deer (Yaatune, Odocoileus sp.)  

There are two deer species found in the western boreal ecosystem, white-tailed 

deer (Odocoileus virginianus) and mule deer (Odocoileus hemionus) which are most 

easily distinguished by their antler and tail morphology (Reid 2006). White-tailed deer 

(Odocoileus virginianus) have antlers with one main beam with offshoot tines, and the 

underside of their large tails are completely white (Reid 2006). Mule deer (Odocoileus 

hemionus) have antlers that are dichotomously branched, as well as having larger ears 

than white-tailed deer and a black tip to their tail (Reid 2006).  

Deer were hunted in the place Where Happiness Dwells, as described by Albert 

Askoty and translated by Lana Wolf (Ridington et al. 2013:319). When Ridington first 

encountered a group of Dane-zaa hunters near his friends’ cabin, he recounts the results 

of hunt by the “Chipesia boys” (Ridington 1988a:9-10). The Chipesia’s used a .22-caliber 
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rifle to hunt the animal, and that after setting off “in less than an hour, the boys returned 

with a deer, neatly skinned and quartered. They built up the fire and impaled a rack of 

ribs on a green poplar pole pushed into the ground at an angle” (Ridington 1988a:9). 

Ridington describes the butchery techniques of the hunters, stating “here was the meat 

in convenient pieces, each cut looking as though it had been disarticulated from the 

whole with surgical precision” (Ridington 1988a:10). In 1799 anonymous Northwest 

Company fur trader recorded trading of “bieche” hides and meat (French for deer) in 

December of that year (Ridington 1988a:142-143). Peter Chipesia described to 

Ridington that there is a great deer “king”, like the giant moose and beaver who are like 

parents to the normal sized deer (Ridington 1988a:185). 

Wapiti (Z̲ez̲uulh, Cervus canadensis)  

Regionally, wapiti (elk) communities in the Rockies and Plains are especially 

large, with a cream body and dark head, neck, and legs, growing a shaggy neck mane in 

winter (Reid 2006). Wapiti consume grass, herbaceous and woody plants, and similarly 

to moose, they do well in areas previously disturbed by fires (Reid 2006). As with bison, 

the historical range of wapiti was much more widespread, but the animals were 

overhunted in the 19th century during the colonial era fur trade (Reid 2006).  

Wapiti were common in the Peace River region until quite recently; historical 

documents and archaeological sites dating to 1799 CE list elk as a common taxon 

(Ridington et al. 2013:110). Wapiti were important for their meat, hides, and the tallow 

made from rendering their bones (Ridington et al. 2013:110). As Peter Chipesia told 

Ridington, there is a great elk “king”, like the giant moose and beaver who are like 

parents to the normal sized elk (Ridington 1988a:185). Wapiti feature in the death story 

of the Dreamer Makénúúnatane as told by Aku (Ridington 1988a:152-153). Dreamer 

Makénúúnatane was killed by his son-in-law in a gun accident while they were hunting 

elk together (Aku in Ridington 1988a:152-153). Before he was killed, Makénúúnatane 

“saw the fresh tracks of two elk… he put his axe handle in the tracks to see if they were 

frozen” (Ridington 1988a:152-153). 
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4.2.4. Birds 

“The creator made a world where all the different birds could find a place to 

live” 

 – Charlie Yahey (Ridington et al. 2013:16). 

 

Duck (T̲s̲it̲s̲, Aythyinae, Anatinae, Mergini, Oxyurini, or Aix)  

There are over 27 species of duck found in so-called British Columbia (Gooders 

and Boyer 1986). In this thesis, species belonging to the taxonomic groups of Aythyinae, 

Anatinae, Mergini, Oxyurini, or Aix are all considered ducks. All are migratory, and all 

require proximity to waterways (Gooders and Boyer 1986). Migrations are important for 

all duck species in North America, with many of them flying North for the summers and 

South for the winters, meaning they would not be available to hunt during the winter 

months in the Peace River region (Gooders and Boyer 1986). For a comprehensive list 

of the duck species considered during the identification process, see Appendix D.  

In some Athapaskan communities, ducks were hunted in spring and late fall 

during their annual migrations (Nelson 1983:93). The meat was eaten, and the feathers 

used for decorative, ceremonial, and functional purposes (Nelson 1983:94). In most 

recorded versions the Dane-zaa oral narratives of The Boy Swan story, Swan traps 

ducks and geese with pitch traps, dries the meat, and uses the down for bedding and 

insulation while he is isolated on the island (Ridington et al. 2013; Ridington 1978). 

Migration is mentioned in the Dane-zaa oral traditions concerning ducks; stories about 

the culture hero Tsááyaa describe how he helps “the geese, ducks, and swans return 

from the warm country far to the south where they have spent the winter” (Ridington et 

al. 2013:25). The changing of the seasons affected the availability of ducks to Dane-zaa 

hunters, as Charlie Yahey said, “if there was always winter there wouldn’t be any of 

these flying birds like geese and ducks” (Ridington 1978:85). 

Goose (Ghaje, Branta sp., Chen sp., Anser sp.)  

There are 6 species of geese that migrate between the arctic and subarctic 

regions into the United States on a yearly basis (Peterson and Peterson 2008). While 

only one species, the Canada goose (Branta canadensis), is known to be present 

commonly in the Peace River region in modern times, all 6 of the migratory geese that 
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fly over the Peace River region could have been hunted and consumed by peoples if 

these birds rested in the many freshwater areas of Dane-zaa nanéʔ during their 

migrations (Peterson and Peterson 2008).  

In some Athabaskan communities, geese were eaten in spring during their 

annual Northern migrations (Nelson 1983:91). In the recorded versions the Dane-zaa 

oral traditions about The Boy Swan story, while he is isolated on the island Swan traps 

ducks and geese with pitch traps, dries the meat, and uses the down for bedding and 

insulation (Ridington et al. 2013; Ridington 1978). Migration is commonly mentioned in 

the Dane-zaa oral traditions about geese, and stories about the culture hero Tsááyaa 

mention how he helps “the geese, ducks, and swans return from the warm country far to 

the south where they have spent the winter” (Ridington et al. 2013:25). As Charlie Yahey 

said, “if there was always winter there wouldn’t be any of these flying birds like geese 

and ducks” (Ridington 1978:85).  

Grouse or Ptarmigan (Jiih, Tetraonidae)  

There are 5 species of grouse present in or nearby the Northern boreal forest, 

and 3 species of ptarmigan located within the Western subarctic region (Peterson and 

Peterson 2008). All are non-migratory birds and are present year-round, making these 

ground birds important sources of fresh food in the winter for Athapaskan peoples 

(Nelson 1983:95; Peterson and Peterson 2008). According to the Doig River First Nation 

website, in many of the ethnographies that mention prairie chicken, people are actually 

referring to grouse, as true prairie chickens are found in the Southwestern United States 

(Doig River First Nation 2007; Peterson and Peterson 2008).  

Much of the oral traditions surrounding grouse refer to their common presence on 

the landscape. As Dreamer Charlie Yahey told Ridington “when it starts to get warm in 

the spring, all the chickens begin to lay eggs and grow up into big ones. Even if people 

kill lots, there will still be lots of them. But there are only a few swans” (Ridington et al. 

2013:27). As with snowshoe hare, their presence is cyclical and determined in part by 

the availability of food, as said by Charlie Yahey “chickens do that, too. They go away 

when there is not enough food and come back when the food returns” (Ridington et al. 

2013:27). Similar to snowshoe hare, predator cycles can also cause the grouse to 

decline in population size, as told by Charlie Yahey  
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even prairie chickens multiply in this world. Sometimes there will be no 
prairie chickens and no rabbits. Then, sometime after, they will come back. 
After that, there sure are lots of them. When they eat up all the little trees 
that are their food, the trees are all gone. They disappear. Then everything 
goes back, and they come back again [Ridington et al. 2013:18]. 

Grouse are mentioned in narratives about seasonality and places on the 

landscape. In a story about the beginning of the fur trade in Dane-zaa territory, a grouse 

type bird is used by a Dane-zaa fur trader to show other Dane-zaa community members 

how guns worked (Ridington et al. 2013:89). Even though the grouse stay in Dane-zaa 

nanéʔ all year, as Tommy Attachie tells the cold winters can be too harsh for the 

creatures, saying “one year it was so cold that the chickens [spruce grouse] were 

freezing and falling off the trees” (translated by Madeline Oker Benson in Ridington et al. 

2013:168). The “Prairie Chicken Song” was dreamed by the Dreamer Gayęą, as told by 

Charlie Yahey, “while camping at a place where prairie chickens gathered to dance near 

Sweeney Creek” near Doig River Reserve (Ridington et al. 2013:185). 

4.2.5. Fish 

“Fish and meat were our groceries” 

 – Aku translated by Billy Attachie (Ridington et al. 2013:238). 

 

There are many species of fish living in the waterways of Dane-zaa nanéʔ. Fish 

such as “trout, whitefish, pike, and other species were speared from canoes in lakes or 

were caught in weirs constructed in the shallow areas of rivers. Gill nets were used in 

summer, and more rarely, in winter under the ice” (VanStone 1974:25). Ridington 

recorded that fishing in rivers and lakes was done through spearing, and lake fishing 

with nets features in stories of winter starvations (Ridington 1978:113-115). Riverine 

species like Dolly Varden trout and grayling continue to be fished in Dane-zaa nanéʔ 

(Ridington 1982:472).  

As told by Nachę and translated by Billy Attachie, fish were eaten in springtime, 

also saying “we turned to fish. We lived by fish. We moved to where there are fish. We 

camped by the fish. They packed all the packhorses with dried fish” (Ridington et al. 

2013:235-236). Fish were harvested in large quantities when available, and dried to 

preserve them for consumption throughout the year (Ridington 1978:115). As told by 
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Aku and translated by Billy Attachie “we’d eat the fish dry meat when we were travelling” 

(Ridington et al. 2013:240). Charlie Lake specifically was a place where fish could be 

taken plentifully most years, as told in the following passage by Aku translated by Billy 

Attachie,  

In Charlie Lake, when the leaves are small, people used to camp there for 
the fish. They killed lots of fish there, and then they fixed it up. They made 
fish dry meat. They cut them from the neck or from the back. They cut them 
from the side, and they don’t even have to gut them. They just pull it out 
like that. When they make lots of dry meat, they sew it together with sinew. 
They make it long. When women make dry meat, they do the same thing 
with fish. They kept making it and making it. When, after they make lots of 
dry fish meat, after the leaves are big, people all move up to wherever they 
are camping…. Fish and meat were our groceries [Ridington et al. 
2013:238]. 

Like all animals, fish held more meaning than just food for the people, they were 

sentient beings who at the beginning of the creation of the world made choices, for “even 

fishes, they chose their own food” as told by Charlie Yahey (Ridington 1978:83). Fish 

could bestow Medicine to people, as Ts’ibiisaa, translated by Johnny Chipesia, states 

“people could get songs from the fish” (Ridington 1988a:59). In 1989 Ridington was 

gifted a fishhook made of beaver bone, moose hide, and sinew by Jean St Pierre 

(Ridington 1990).  

Sucker (Lhuuge, Catostomidae) 

Suckers are a common freshwater fish in the lakes and rivers of North America 

with over 100 species of this family found worldwide, although most of these are found in 

North America (Page and Burr 1991). They have downward pointing mouths which they 

use to suck up invertebrate prey from sediments (Page and Burr 1991). The morphology 

of their mouth makes them unique, with a single row of pharyngeal teeth, and the bones 

of their jaw formed into a dorsally facing circle (Page and Burr 1991). When they live in 

lakes, they require nearby connecting rivers for spawning (Page and Burr 1991).  

In some Athapaskan communities, suckers are caught in the early spring in nets 

and the meat around the head, the liver, fat, and airbladder were eaten (Nelson 1983:75-

76). Charlie Lake is known to be a place where multiple Dane-zaa groups fished, 

specifically “where the Lhuuge Lęą and Ts’ibe Danéʔ fished” (Ridington et al. 2013:230). 

The name of the Lhuuge Lęą was tied to fishing sucker, as Ridington states “those 
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Dane-zaa people who sometimes camped near Charlie Lake were called Lhuuge Lęą 

(suckerfish people) … because suckerfish were once abundant there. Elders from Doig 

remember fishing in the area as part of their seasonal rounds” (Ridington et al 2013:3). 

Johnny Chipesia told Ridington that when he was a child, fish weirs were created in the 

spring at Fish Creek, the creek fronting Tse’K’wa, saying they caught “lots of fish, 

suckers in every camp. Kids just ate the tongues and eyes and cheek meat. Too many 

bones for them. Old people could watch it and ate meat” (Ridington et al. 2013:261). The 

following year, Johnny again went to Fish Creek in the early spring, where he recalls the 

elder Huhe making fish traps (Ridington et al. 2013:268). Of that spring, Johnny said 

“everyone camped and got big sacks of fish. Kids ate tongues and eyes. Made soup. 

Lots of fat in fish guts…made lots of dry fish meat” (Ridington et al. 2013:268). As 

Ridington and Ridington wrote about the experiences of Johnny, Nachę and others in 

their ethnographic works, they discussed colonial era fish stocking in Charlie Lake, and 

how this decimated the native sucker population in the following passage. 

The pattern of taking suckers from the stream probably goes back to when 
the first people lived in the area. Sadly, the Elders told us that when white 
people built a dam at the end of Charlie Lake, the dam blocked their 
spawning run. The white people also stocked the lake with jackfish, which 
quickly devoured the suckers. Within one generation, a resource the Dane-
zaa and their ancestors had managed for ten thousand years was 
eliminated [Ridington et al. 2013:261]. 
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Chapter 5. Results 

5.1. Identified Specimens 

Identification of faunal specimens in archaeological contexts allows us to 

understand which species were present in this region during the Holocene and which 

species were used by Ancestral Dene and Dane-zaa peoples during their occupation of 

Tse’K’wa. Through morphological comparison of the thesis collection with modern 

skeletons 2,417 mammals, birds, and reptile remains were identified to the taxonomic 

level of Order or more specific, and 1010 specimens were identified to the level of the 

sucker family, Catostomidae. Specimens that were identified to the taxonomic level of 

Class in the thesis data include 469 mammal, bird, and reptile specimens, and 103 

specimens that were identified to the level of bony fish (Actinopterygii). In the legacy 

data, 3,177 mammals, birds, reptile and amphibian remains were identified to the 

taxonomic level of Order or more specific. While fish remains were analyzed in the 

legacy data (see Driver 1988), these specimens were only identified to the level of fish 

for all but three specimens. These fish remains from the legacy data are included in 

Table 6, but not used for later analyses of fish remains. Specimens that were identified 

only to the taxonomic level of Class in the legacy data include 783 mammal and bird 

specimens, and 3,112 fish specimens. Table 5 lists the NISP counts for each taxon 

identified to the level of Order or more specific, as well as the Dane- zaa Záágéʔ name 

when available. Table 6 lists the NSP (Number of Specimens) counts for specimens 

identified to the taxonomic level of Class. Appendix C shows NISP and NSP of all 

taxonomic categories by Subzone or context.  

As shown in Table 5, most taxa recorded in this study were identified in both 

assemblages. The most notable difference in the two assemblages is the identification of 

birds; in the thesis identifications most birds are categorized to the family level, whereas 

more specific identifications were made in the legacy data. This is likely due to the 

experience levels of the analysts, as Dr. Jonathan Driver during the time of the legacy 

data analysis had more experience with bird remains than the author.  
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Table 5. Number of Identified Specimens (NISP) of all faunal remains 
identified during this study and from the Legacy data from Zones III 
and IV. 

Taxa Dane- zaa Záágéʔ 
Name 

Binomial nomenclature  NISP 
(Thesis) 

NISP (Legacy) 

 
Fish 

Sucker Lhuuge Catostomidae 1010 - 

 
Reptiles and Amphibians 

Frog  Anura - 4 

Snake Nō dū zi or nǫjuuz̲e Serpentes - 15 

Garter snake Nō dū zi or nǫjuuz̲e 
(snake) 

Thamnophis sp. 38 - 

 
BIRDS - Chwęą 

 
Geese, Swans, and Ducks 

Waterfowl  Anatidae 6 21 

Geese and Swans Ghaje (goose), 
Wabashu or Dagai 
(Swan) 

Anserinae 2 - 

Goose Ghaje Branta, Chen, Anser - 1 

Surface feeding 
ducks 

 Anatini  1 15 

Bay ducks  Aythyini - 2 

Ducks T̲s ̲it ̲s̲ Aythyinae, Anatinae, Mergini, 
Oxyurini, or Aix 

9 - 

Small duck  Aythyinae, Anatinae, Mergini, 
Oxyurini, or Aix 

3 24 

Ruddy duck  Oxyura jamaicensis 1 2 

Mallard and 
relatives 

 Anas sp. - 12 

Mallard  Anas platyrhynchos - 1 

White-winged 
Scoter 

 Melanitta deglandi  1 

Common 
Merganser 

 Mergus merganser - 3 

 
Water birds 

Small gull Meshk’ae (gull) Laridae - 1 

Gull Meshk’ae Larus sp. 1 2 

Grebe  Podicipediformes 27 15 

Western or Clarkes 
Grebe 

 Aechmophorus sp. - 26 

Horned grebe  Podiceps auritus - 7 

Cormorant  Phalacrocorax sp. - 2 

Double-crested 
cormorant 

 Phalacrocorax auritus  - 1 
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Taxa Dane- zaa Záágéʔ 
Name 

Binomial nomenclature  NISP 
(Thesis) 

NISP (Legacy) 

Sandpiper or Snipe Juusde Scolopacidae 5 - 

Sandpiper  Calidris sp. - 4 

Least Sandpiper  Calidris minutilla - 2 

Belted Kingfisher  Ceryle alcyon   - 1 

American Coot  Fulica americana -  1 

 
Forest Birds 

Passerines   Passeriformes 24 24 

Raven  Corvus corax - 1 

Passenger Pigeon  Ectopistes migratorius  - 8 

Swallows  Hirundinidae - 1 

Cliff Swallow  Petrochelidon pyrrhonota - 1 

Flicker  Colaptes sp. 1 - 

Grouse Jiih Tetraonidae 4 43 

 
Birds of Prey 

Small Owl Uuslhęą (Small owl) Strigiformes 1 - 

Medium Owl  Strigiformes 7 2 

Large Owl  Strigiformes - 2 

Northern Hawk-
Owl 

Mehz̲ę (Hawk-owl) Surnia ulula - 5 

Small predatory 
bird 

 Strigiformes or Falconiformes 2 - 

Medium 
Falconiformes 

 Falconiformes - 1 

 
MAMMALS 

 
Insectivores 

Shrew  Sorex sp. 3 - 

Myotis bats  Myotis sp. - 1 

 
Lagomorphs 

Lagomorph  Lagomorpha 1 - 

Snowshoe hare Gaah Lepus americanus  1164 1831 

 
Rodents 

Rodent  Rodentia 10 - 

Small Rodent  Rodentia 142 - 

Large rodent  Rodentia 26 - 

Common Muskrat Te k'aie or Chehk’aa Ondatra zibethicus 93 187 

Marmot  Marmota sp. 23 91 

Groundhog K’węą Marmota monax 42 21 

Beaver Tsááʔ Castor canadensis 24 43 

Porcupine Aahjiizhe Erethizon dorsatum - 3 

Woodrat Dlechuk (Packrat) Neotoma sp. 25 110 
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Taxa Dane- zaa Záágéʔ 
Name 

Binomial nomenclature  NISP 
(Thesis) 

NISP (Legacy) 

Bushy-tailed 
woodrat 

Dlechuk (Packrat) Neotoma cinerea 54 - 

Squirrels and 
chipmunks 

Dasdléé (squirrel), 
Wataad̲z ̲is ̲de 
(chipmunk) 

Sciuridae 2 - 

Ground squirrel   Spermophilus sp. 2 7 

Red squirrel Dasdléé (squirrel) Tamiasciurus hudsonicus - 2 

Chipmunk Wataad̲z ̲is ̲de Tamias sp. 4 15 

Least chipmunk  Tamias minimus - 3 

Mice and Voles  Muridae 83 - 

Vole  Microtus, Clethrionomys, and 
Phenacomys 

72 136 

Microtine Voles  Microtus sp. 15 - 

Meadow or Long-
tailed Vole 

 Microtus pennsylvanicus or 
Microtus longicaudus 

13 - 

Meadow Vole  Microtus pennsylvanicus 1 1 

Long-tailed Vole  Microtus longicaudus 1 - 

Taiga Vole  Microtus xanthognathus 1 11 

Red-backed Vole  Clethrionomys sp. 10 - 

Southern red-
backed vole 

 Clethrionomys gapperi - 20 

Mouse Dlū ‘e or Dlwęą Reithrodontomys, Zapus, 
Peromyscus, or Onychomys 

3 - 

Deer mice Dlū ‘e or Dlwęą 
(mouse) 

Peromyscus sp. 8 49 

Jumping mouse  Zapus sp. 2 - 

 
Carnivores 

Carnivore  Carnivora 3 - 

Small Carnivore  Carnivora 9 3 

Medium Carnivore  Carnivora 24 45 

Large Carnivore  Carnivora 6 24 

Wolf, coyote, or 
dog 

 Canis sp. 4 72 

Grey Wolf Tc'ī yū ne or 
Ch’ǫneʔ̂ 

Canis lupus 66 1 

Red Fox Yï se xe' or Yuus̲e Vulpes vulpes 41 39 

Cougar Nǫdaachuk Puma concolor - 1 

Lynx or bobcat Nódaa Lynx sp. 3 - 

Lynx  Lynx canadensis - 10 

Domestic cat  Felis catus 4 3 

Weasel family  Mustelidae - 50 

Wolverine Nówe Gulo gulo 10 2 

Marten or Fisher  Martes sp. 2 - 

Marten Is t'e la' or Uuschęą Martes americana 16 3 

Fisher Nǫhgaashe Martes pennanti - 8 

Small Weasel Ębaa Mustela or Neovison 2 1 
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Taxa Dane- zaa Záágéʔ 
Name 

Binomial nomenclature  NISP 
(Thesis) 

NISP (Legacy) 

Ermine  Mustela erminea - 1 

Least Weasel  Mustela nivalis - 3 

Mink Taadle Neovison vison - 2 

Striped Skunk Nǫzę Mephitis mephitis 1 22 

Bear Dlezhe, Dleye, or 
Kle-yeh (grizzly),  
Sas (black bear) 

Ursus sp. 1 4 

Black Bear Sas Ursus americanus - 1 

 
Ungulates 

Artiodactyl  Artiodactyla 163 - 

Medium Artiodactyl  Artiodactyla - 2 

Large Artiodactyl  Artiodactyla 30 61 

Cervid  Cervidae - 11 

Large Cervid  Cervidae 5 - 

Moose Hadaa, Xat da' 
(moose) Jéyǫʔ (bull 
moose), Hadaatseʔ 
(female moose) 

Alces alces 3 1 

Wapiti Z̲ez̲uulh Cervus canadensis - 5 

Deer Yaatune Odocoileus sp.  1 3 

Bovids  Bovidae 64 - 

Bison Xa k'ai or Hak’ 
aichuk 

Bison bison 3 17 

Total: 3,427 3,177 

 

Table 6. NSP counts for specimens identified to the taxonomic level of Class. 

Taxa Binomial 
nomenclature  

NSP (Thesis) NSP (Legacy) 

 
Fish - Unidentifiable 

Bony Fish Actinopterygii 103 3112 

 
Reptile - Unidentifiable 

Reptile Reptilia 6 - 

 
Birds - Unidentifiable 

   

Small bird Aves 14 18 

Medium bird Aves 89 146 

Large bird Aves 6 3 

 
Mammals - Unidentifiable 

   

Small Mammals Mammalia 163 511 

Medium Mammals Mammalia 126 90 

Large Mammals Mammalia 65 15 

Total: 572 3,895 
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Table 5 shows that snowshoe hare is the predominant taxa found in both the 

thesis and legacy data assemblages. Sucker are the second most common taxa found in 

the thesis assemblage, but due to different methodologies in identifying fish remains in 

the two data sets, there are no identified sucker in the Holocene deposits of the legacy 

data. In the legacy data set identified by Driver (1988), fish remains were only identified 

to the level of Pisces in the Holocene deposits, leaving the overall analytical assemblage 

to not reflect the true count of identifiable sucker (Table 6). Due to this discrepancy, 

sucker remains were analyzed separately from the rest of the taxonomic assemblage. 

A diversity of bird remains were found in the assemblage, dominated by 

waterfowl and other birds that live in waterways and wetlands (Table 5). Grouse type 

birds were the second most common in the assemblage, followed by a small number of 

passerines and other forest dwelling birds. Predatory birds were found in the 

assemblage in small numbers, mainly represented by distal limb elements.  

Large rodents such as beaver and muskrat were found commonly in the 

assemblage through time (Table 5). Small rodents such as voles and mice were also 

commonly found, although these were likely deposited by natural factors such as rodent 

burrows, attracted to the site due to human activity as discussed by Lanoë (2020) (Table 

5). Carnivores were unexpectedly common in both assemblages, with high 

representation from the Canids, which is discussed further in section 5.5.2 (Table 5). 

Ungulate remains were found in surprisingly low numbers as shown in Table 5, given the 

bountiful ethnographic evidence of their importance as discussed in section 4.2.3. This 

lack of identified ungulate remains in the assemblage is discussed further in section 

5.5.1. 

5.1.1. Modern Distribution of Identified Fauna 

Overall, the identified assemblage is representative of the modern distribution of 

vertebrate species of the boreal forest. As bird remains are generally more difficult to 

identify to the level of species than mammals, the birds identified in both the thesis and 

legacy assemblages are less representative of the full diversity of boreal species. Table 

7 lists all mammal species found within 100 km of Tse’K’wa according to sources listed 

in Section 3.4. The distribution maps in these sources record the modern, colonial era 

distribution of animals, not accounting for their full distributions before 1491 CE and the 
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industrial age. This table excludes European introduced species. In addition, Table 7 

excludes shrews and bats, because none were identified to the genus or species level at 

Tse’K’wa. Table 7 illustrates the diversity of the mammals of the modern boreal forest, 

as well as the diversity of the animal species found at Tse’K’wa. Table 7 shows that of 

the total 41 mammal species currently found within 100 km of Tse’K’wa, 30 (73%) were 

found in the Holocene deposits at the site. 

Table 7. List of species with known distributions nearby Charlie Lake (100km 
range) and their presence or absence at the site. If the specimens 
were only identified to the genus level, the cells for that genus were 
merged. 

Taxa Binomial 
nomenclature  

Present in 
Archaeological 
Assemblage, 
Y/N 

Taxa Binomial 
nomenclature  

Present in 
Archaeological 
Assemblage, 
Y/N 

 
Lagomorphs 

 
Rodents 

Snowshoe 
hare 

Lepus 
americanus 

Y Beaver Castor 
canadensis 

Y 

 
Carnivores 

Golden-
mantled 
Ground 
Squirrel 

Spermophilus 
lateralis 

N 

Cougar  Puma concolor Y Least 
chipmunk 

Tamias minimus Y 

Bobcat  Lynx rufus
  

N Groundhog Marmota monax Y 

Lynx  Lynx 
canadensis 

Y Red squirrel
  

Tamiasciurus 
hudsonicus 

Y 

Coyote Canis latrans N Northern 
Flying 
squirrel 

Glaucomys 
sabrinus 

N 

Wolf Canis lupus
  

Y American 
Deer Mouse 

Peromyscus 
maniculatus 

Y – Genus 
level 

Red fox Vulpes vulpes
  

Y Bushy-tailed 
wood rat  

Neotoma cinerea Y 

Black bear Ursus 
americanus 

Y Southern 
Red-backed 
Vole 

Clethrionomys 
gapperi 

Y 

Brown bear Ursus arctos N Eastern 
heather vole 

Phenacomys 
ungava  

N 

Striped 
skunk  

Mephitis 
mephitis 

Y Meadow 
Vole  

Microtus 
pennsylvanicus 

Y 

Marten  Martes 
americana 

Y Long-tailed 
Vole 

Microtus 
longicaudus 

Y 
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Taxa Binomial 
nomenclature  

Present in 
Archaeological 
Assemblage, 
Y/N 

Taxa Binomial 
nomenclature  

Present in 
Archaeological 
Assemblage, 
Y/N 

Fisher  Martes 
pennanti 

Y Taiga Vole Microtus 
xanthognathus 

Y 

Least 
weasel 

Mustela nivalis Y Common 
Muskrat 

Ondatra 
zibethicus 

Y 

Ermine  Mustela 
erminea 

Y Northern 
Bog 
lemming 

Synaptomys 
borealis  

N 

Mink  Neovison vison Y Meadow 
Jumping 
Mouse 

Zapus hudsonius  
 
Y – Genus 
Level Wolverine

  
Gulo gulo Y Western 

Jumping 
Mouse 

Zapus princeps 

River otter
  

Lutra 
canadensis 

N Porcupine
  

Erethizon 
dorsatum 

Y 

 
Ungulates 

Wapiti Cervus elaphus Y 

White-tailed 
Deer 

Odocoileus 
virginianus 

 
 
Y – Genus 
Level 

Mule Deer Odocoileus 
hemionus
  

Moose Alces alces Y 

Caribou Rangifer 
tarandus 

N 

Bison Bison bison
  

Y 

 

5.1.2. Species Considered Outside of Range or Extinct  

Two mammalian and one avian species require specific mention due to their 

modern range or current extinction status. The taiga vole (Microtus xanthognathus) has 

only been described in late Pleistocene and early Holocene deposits in Canada south of 

the 60-degree latitude mark in two previous studies (Driver 1988; Jull and Timothy 

2008). The Peace River Valley is described as currently outside of the modern range 

and the taiga vole was only found rarely in Alberta historically (Jull and Timothy 2008). 

Taiga vole remains were identified in this study in subzone III d, dating to 9,735 – 9,548 

cal BP, in the temporal period that in palaeontological studies taiga voles are described 
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as inhabiting dry boreal spruce (Picea glauca and P. mariana) forests (Jull and Timothy 

2008).  

The noble marten (Martes americana nobilis) is an extinct mustelid which was 

thought to be present in Western North America between 10,000 and 14,000 years ago 

(Hughes 2009). While this temporal range should preclude this subspecies of marten 

from this analytical assemblage, only DNA analysis of the specimens identified to 

general mustelid, Martes sp., and Martes americana could completely rule out this 

subspecies form the assemblage at Tse’K’wa. Extant marten subspecies prefer the 

modern boreal ecosystem, but the noble marten preferred mesic, open environments 

based on palaeoecological reconstructions (Hughes 2009). While this makes basing 

ecological reconstructions on marten remains more complex, no habitat reconstructions 

in this study were solely based on one species.  

The remains of the extinct passenger pigeon (Ectopistes migratorius) were 

identified in the Legacy assemblage. The passenger pigeon went extinct in the year 

1914 CE, but before this time was widespread and abundant in North America (Hung et 

al. 2014). Passenger pigeons would have been present in the area near Tse’K’wa during 

most of the Holocene and are therefore not an unusual find despite their industrial age 

extinction (Hung et al. 2014).  

5.1.3. Legacy and Thesis Data Comparability 

To compare the thesis and legacy data assemblages, the most common taxa 

from both collections were analyzed. For this analysis I prepared a list of the most 

common mammalian taxa, as sample sizes tended to be larger than for other taxonomic 

classes. While fish had large sample sizes in both collections, only one family is 

represented in both assemblages. Additionally, the fish from the legacy data were not 

identified past the level of Pisces (Fish) by Driver (1988), leading to the true count of 

sucker in the overall amalgamated assemblage to be underestimated. 

To compare the thesis and legacy data collections, the rank order of the most 

common mammalian taxa from the entire assemblage can be found in Table 8. Table 8 

shows the rank and NISP counts of the top 9 mammalian taxa identified to the genus or 

species level from both assemblages. The top 9 was chosen given that in both 
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assemblages multiple taxonomic categories ranked at number 10. In cases where only 

the genus was identified, I used the NISP for genus. Similarly, where all the specimens 

in a genus had been identified to the species level, I used the species level numbers. In 

cases where some specimens were identified to genus and others to species within that 

genus, I summed the NISP for the genus and all the species within the genus. Table 8 

shows the results of the ranking, with 7/9 of the top ten taxa of each assemblage present 

in both data sets. A Spearman Roe Correlation Analysis was run on this data set. The 

Spearman’s Analysis resulted in a value of 0.721, showing a significant positive 

correlation between the two assemblages. 

Table 8. Rank order of mammals identified to genus or species of both the 
thesis and legacy for the overall assemblage NISP. Spearman’s 
correlation analysis 0.721. 

Legacy Taxa NISP Rank Thesis Taxa NISP Rank 

Snowshoe Hare 1831 1 Snowshoe Hare 1040 1 

Muskrat 187 2 Muskrat 93 2 

Marmota sp. 
112 

 
3 

Woodrat 
(Neotoma sp.) 79 

 
3 

Woodrat (Neotoma 
sp.) 110 

 
4 

Canis sp. 
69 

 
4 

Canis sp. 73 5 Red Fox 41 5 

Peromyscus sp. 49 6 Marmota sp. 33 6 

Beaver 
43 

 
7 

Microtine Vole 
(Microtus sp.) 27 

 
7 

Red Fox 39 8 Beaver 24 8 

Striped Skunk 22 9 Martes sp. 18 9 

5.2. Sample Size 

To assess the comparability of the thesis and legacy assemblages and to 

examine the effect of different assemblage sizes from various subzones, the sample size 

of the assemblages was compared to the number of taxonomic categories identified. 

Figures 4 and 5 are collectors’ curves of the combined legacy data and thesis data. 

These show the relationship between sample size and number of distinct taxonomic 

categories identified within each temporal subzone. Figure 4 shows a collector’s curve 

including all taxonomic categories, including Class level and size class identifications. 

Figure 5 shows a collector’s curve with discrete taxonomic categories, meaning all 

categories that were deemed repetitive were removed. For example, if Canidae, Canis 

sp. and Canis lupus remains were both found in the same subzone, the Canidae and 
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Canis sp. category was removed from the counting of categories and NISP to remove 

any possible repetition. The collectors’ curve in both Figures 4 and 5 show that the 

sample size in some of the early subzones may not be large enough to accurately 

characterize the richness and evenness of taxa originally deposited in those subzones. 

This means that we cannot compare the richness and diversity of assemblages through 

time, because Subzones with bigger samples, such as III h - IV c, will look more diverse 

and richer mainly because they have larger sample sizes. Bivariate fit lines for these 

data are in Appendix B for Figure 4 (Figure B1) and Figure 5 (Figure B2). As sample 

sizes from the more recent strata are larger, they are also more diverse, and therefore 

we cannot conclude that in more recent time periods there is more diversity in human 

choice of prey species. Figures 4 and 5 show that if there are not at least 1000 

specimens in the subzone, then taxonomic diversity may be underrepresented. 

Additionally, the entire assemblage was likely affected by similar taphonomic processes, 

given that most of the subzones follow the same trajectory towards the plateau of the 

overall curve.  

 

 Figure 4. Collectors’ curve with all identified taxa, including specimens 
identified to the taxonomic level of Class. Bivariate fit model in 
Appendix B Figure B1. 
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Figure 5. Collectors curve with discrete data, selecting most specific 
taxonomic designations for counting of taxonomic categories and 
NISP. Bivariate fir model in Appendix B Figure B2 

5.2.1. Faunal Deposition Through Time 

To test if there are patterns in the faunal deposition patterns through time in both 

legacy and thesis data, the percentages of the NISP and NSP of the overall 

assemblages were charted (Figures 6 and 7). Figure 6 shows the percent of the overall 

NISP in each subzone for the thesis and legacy data, and Figure 7 shows the percent of 

the overall NSP in each subzone for the thesis and legacy data. The majority of 

specimens were recovered from Subzones III h – IV c, with similar patterns between the 

thesis NISP and NSP counts, and between the legacy NISP and NSP counts (Figures 6 

and 7). The general pattern of these graphs show less than 20% of the total assemblage 

comes from subzones III a – III g, and the majority of the total assemblage comes from 

Subzones III h – IV c (Figures 6 and 7). As shown in Figures 6 and 7, overall the majority 

of both NISP and NSP assemblages among both thesis and legacy data are similar in 

each subzone. However, two subzone contexts show differences between the thesis and 

legacy assemblages. In both Figures 6 and 7 the thesis assemblage from Subzone III h / 

IV a is larger than the legacy assemblage, and in Subzone IV b the legacy assemblage 

is larger than the thesis assemblage. These discrepancies may be due to differential 
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concentrations of bones across the site, as the thesis and legacy data come from 

different excavation units (Figure 1). It is also possible that the stratigraphic placement of 

these two assemblages vary slightly, depending on the excavation season. 

 

Figure 6. Percent of the NISP from the legacy and thesis data assemblages in 
each Subzone. 

 

Figure 7. Percent of the NSP of specimens identified to the level of Mammal or 
Bird from the legacy and thesis data assemblages in each Subzone.  
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5.3. Taphonomy – Evidence of Human Presence 

Tse’K’wa contains a wide variety of animal species, but most taxa are 

represented by only a small number of specimens, often spread over a period of 10,000 

years or more. Analysis of the taphonomic history of a particular taxon typically requires 

large numbers of specimens, so it is difficult to assess for many taxa whether they owe 

their origin on the site to cultural or natural processes. In this section I investigate a 

number of indicators to determine whether human or natural processes created the 

faunal assemblage. 

To evaluate the source of burning on faunal remains, Figure 8 shows the percent 

of snowshoe hare and bird remains versus the percent of mice, vole, chipmunk, and 

small rodent remains burnt in each subzone. Given the ethnographic evidence 

discussed in Chapter 4 it is assumed that snowshoe hare remains represent culturally 

deposited specimens, and that small rodents are present in the deposits due to natural 

factors. Figure 8 show that there is a difference between modifications on snowshoe 

hare, bird, and small rodent modifications likely due to their different modes of 

deposition. Figure 8 shows that snowshoe hare have high levels of burning from 

subzones III d/e – IV c, bird remains are burnt in all Holocene subzones, and small 

rodent remains have no or low levels of burning in most subzones. This indicates that 

forest fires are an unlikely explanation for the burning of faunal remains at Tse’K’wa due 

to different burning patterns on these three taxonomic categories. If forest fires were the 

cause of burning, we would see similar patterns among all taxa. Burning evidence on 

small rodents is likely due to post-depositional factors, namely human fire activity 

conducted overtop already deposited remains. 
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Figure 8. Burning evidence on Snowshoe Hare, Bird, and Small Rodent 
remains through time, both thesis and legacy data. See Appendix B 
Table B1 for raw data table. 

Evidence of burning on unidentifiable faunal remains in Figure 9 shows that all 

temporal periods display evidence for human deposition. The thesis data set alone is 

used for Figure 9 as there are no comparable data on burning and modification levels for 

unidentified fauna in the legacy data, and the thesis data is more stratigraphically 

specific. Another indicator of human activity at the site is the presence of stone tools 

(lithics) and manufacturing debris (debitage). Figure 10 shows the combined number of 

lithics and debitage plotted against the percent of burnt unidentifiable bone within each 

subzone. Lithic and debitage counts are highly differentiated through time (Figure 10), 

with larger debitage counts in the earliest and latest Holocene periods, and an absence 

of lithics in the early - mid Holocene. When lithic counts are compared to levels of 

burning (Figure 10), there is no correlation between larger lithic counts and increased 

burning. Therefore, the absence of lithics alone in the assemblage does not indicate an 

absence of human presence. The increased lithic counts in the most recent subzones (III 

h to IV c) show evidence for more intensive site usage by people over approximately the 

last 7000 years. The burning evidence in early Holocene subzones III b - III g shows 

human presence at Tse’K’wa during the early to mid Holocene (Figures 9 and 10). This 
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indicates that in the subzones preceding the intensive site use in the late Holocene, 

people were not absent, as might be suggested upon examining the lithic evidence 

alone (Figures 9 and 10). Instead, the burning evidence from Subzones III b – III g 

shows that people were present at Tse’K’wa during this time period. The lack of 

calcination, as well as the character of the burning evidence on faunal remains indicates 

these remains were likely not used as fuel for fires. The burning evidence is likely either 

derived from accidental burning of remains during the cooking, grease extraction, drying 

or smoking of meat and hides, or perhaps ceremonial burning of remains of certain 

animals as is described in other Athapaskan ethnographies (Nelson 1983).  

 

Figure 9. Burning on unidentifiable faunal remains through time from the 
thesis data. This shows evidence of burning, and therefore human 
presence in every subzone. 
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Figure 10. Count of lithics versus the percent of unidentified faunal remains in 
each subzone. This shows that burning evidence and lithic counts 
do not correlate. 

To understand if taphonomic factors effected the preservation of porous bone, an 

analysis of the survivorship of proximal and distal ends of limb elements was conducted. 

Survivorship of elements in the assemblage was examined with snowshoe hare and 

carnivore data on representation of long bone ends that are expected to preserve 

differentially (Table 9). Carnivores have nearly equal numbers of proximal and distal 

ends represented in the assemblage, although the sample size is small (Table 9).  

Snowshoe hare, however, have more distal ends preserved than proximal end, which 

indicates that preservation does affect the element distribution of the assemblage (Table 

9). The more porous proximal tibia and proximal humerus are underrepresented in the 

snowshoe hare limb assemblage. This indicates that density-dependent processes have 

affected the assemblage of snowshoe hare, and likely the entire assemblage. Given the 

lack of carnivore damage and cut marks on the entire assemblage, it is likely that this 

preservation bias is due to other taphonomic factors, such as acidity of sediments, 

groundwater leaching, bone processing such as boiling, or burning.  
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Table 9. Limb element NISP counts of Snowshoe Hare and Carnivore 
remains showing differential limb survivorship. 

Snowshoe Hare Element Complete Proximal End  Distal End 

Humerus 0 13 78 

Tibia 1 12 66 

Grand Total 1 25 144 

Carnivores Humerus 1 2 4 

Tibia 0 4 3 

Grand Total 1 6 7 

5.3.1. 11,000 years of Human Presence at Tse’K’wa 

Given the interpretation that site use intensified between the early Holocene 

(Subzones III b – III f) to the later Holocene (III g – IV c), these two periods were then 

examined to see if faunal assemblages differed between subzones. As the lithic 

assemblage and the raw number of bones changed greatly between these two periods, 

the taxonomic makeup through time was then assessed.  

Figure 11 shows the percentages of broad taxonomic categories in each 

subzone for both the thesis data and the legacy data combined. These data show that 

these broad categories of fauna have been present at the site through the entire 

Holocene, suggesting that people were hunting and trapping diverse categories of 

animals throughout the 11,000-year sequence. Figure 11 show that throughout the 

Holocene, there is no major change in the focus of hunting and trapping practices, and 

that a diversity of taxonomic groups are present in every temporal period. 
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Figure 11. Percentage of total taxonomic makeup for generalized taxa of each 
subzone, including both legacy data and thesis data. NISP count in 
data labels. Shrew and snake remains removed. Generalized Taxa 
from Table 3. Raw data counts in Appendix B Table B2. 
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5.4. Habitat and Ecosystem Reconstruction 

By examining the habitat needs of fauna found in each subzone, the ecosystems 

used by people while at Tse’K’wa can be reconstructed. The results of Tables A2 and A3 

in Appendix A show that the area around Tse’K’wa has been generally forested for the 

entire Holocene, although there is not enough data to say the specific plant composition 

(i.e. deciduous, coniferous) of these forests for all subzones. These results are 

summarized in Table 10, showing that there is evidence for wetland ecosystems nearby 

Tse’K’wa for the entire Holocene period, presumably from the nearby Charlie Lake and 

Fish Creek. The presence of migratory birds in most subzones suggests that Charlie 

Lake was on a migratory bird pathway and there was a wetland ecosystem close to 

Tse’K’wa for over 10,000 years. While these data are not fine grained and do not show 

short term events such as droughts and fires and their effect on ecosystem composition, 

it does show the generalized trends for this specific place.   
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Table 10. Ecosystems represented in the faunal assemblage based on 
Appendix A Tables A2 and A3 by subzone, derived from thesis data. 
The number of taxa (diversity) that indicate the ecosystem written in 
green, the combined NISP of the indicator taxa (abundance) is in 
orange. Date ranges from Table 2. 

 

Subzone and 
Dates  
(Cal BP) 

Coniferous 
Forest 

Deciduous 
Woodland 

Forest Open 
Meadow or 
Grassland 

Wetland  Warm 
Season 
Species 

IV c: 
1,500 – Present 

1, 12 1, 2 5, 11 4, 8 9, 347 4, 5 

IV b:  
1,500 – 2,400  

2, 2 
 

3, 11 
 

4, 88 
 

IV a: 
2,400 – 5,400 

1, 1 2, 5 4, 54 2, 5 7, 238 3, 5 

III h: 
5,400 – 6,800  

2, 4 1, 1 2, 11 1, 1 6, 56 4, 5 

III g: 
6,800 – 8,000  

1, 1 1, 5 
 

1, 5 5, 24 1, 1 

III f:  
8,000 – 9,000 

1, 3 1, 6 
 

1, 6 8, 32 3, 8 

III e:  
9,000 – 9,500 

1, 2 1, 31 
 

1, 31 7, 125 3, 16 

III d: 
9,500 – 10,000 

2, 2 1, 1 
 

1, 1 6, 47 3, 5 

III c:  
10,000 – 10,250 

    
5, 54 2, 4 

III b: 
10,250 – 10,500 

1, 4 
 

1, 2 
 

9, 84 3, 7 

III a: 
10,500 – 11,000 

    1, 3  
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5.5. Sustained Human-Animal Relationships Through Time 

While the overall assemblage illustrates that people used a diversity of animals, 

there are two taxa which suggest focused local harvesting. The most common animals in 

all deposits are sucker and snowshoe hare, two locally abundant taxa which are present 

in all Holocene subzones (Tables 5, 11 and 12). Snowshoe hare remains are plentiful 

throughout the assemblage and were likely a reliable and abundant food source 

throughout the Holocene (Figure 11, Table 12). Table 11 shows the assemblage of 

sucker (Catostomidae) bones at the site and their elemental distributions. Vertebrae 

were the most commonly found elements, which aligns with preservation bias of fish 

elements seen commonly zooarchaeologically, and the abundance of vertebrae in the 

skeleton of bony fish (Table 11) (e.g. McKechnie and Moss 2016; Partlow 2006; 

Stevenson and Butler 2015). Fish remains were found ubiquitously and in high 

proportions in every subzone examined in the collection of the thesis data. This ubiquity 

shows an abundant and reliable run of fish was available to people at the nearby Fish 

Creek and Charlie Lake (Tables 11 and 12). The remains of sucker and snowshoe hare 

at the site indicate the utilization of Tse’K’wa as a resource gathering place at the 

intersection of two ecosystems: the forest and wetland. 

Sucker remains and snowshoe hare remains were compared for all Holocene 

temporal zones in the thesis data (Table 12). In all subzones with the exception of III a, 

both snowshoe hare and sucker were found, and the two taxa together account for on 

average 60% of the NISP counts for the entire assemblage (Table 12). Table 12 

illustrates the importance of these two taxa as subsistence and resource sources 

through time at Tse’K’wa. In the earliest subzone (III a) the high percentage of suckers is 

due to the effects of small sample size on quantification. Table 12 indicates people 

consistently returned to both snowshoe hare and sucker as subsistence resources 

throughout time. Snowshoe hare and sucker were clearly important food sources to 

Ancestral Dene and Dane-zaa peoples for ten thousand years after the development of 

the boreal forest ecosystem in this region.  
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Table 11. Elemental distribution of sucker (Catostomidae) remains by NISP 
through time. 

Subzone Vertebra Crania 
Fragments 

Pectoral 
Fragments 

Pelvic 
Fragments 

Fin 
Fragments 

Scales 

III a 3      

III b 52 10 1  1  

III c 25 5     

III d 25 7     

III e 82 16     

III f 13  1    

III g 10 2     

III h 45 2   1  

IV a 150 45   2 1 

IV b 44 29 1 2 2  

IV c 250 80 1 1 7 8 

Total 699 196 4 3 13 9 

 

Table 12. Sucker and snowshoe hare NISP counts and percentages of 
subzone NISP totals through time from secure stratigraphic 
contexts. 

Subzone Sucker 
NISP 

Snowshoe 
Hare NISP 

Sucker % NISP Snowshoe 
Hare % NISP 

Total Subzone 
NISP (All Taxa) 

IV c 347 397 26% 30% 1323 

IV b 78 80 18% 19% 429 

IV a 198 305 24% 37% 830 

III h 48 179 13% 48% 371 

III g 12 86 9% 65% 132 

III f 14 28 13% 26% 109 

III e 98 33 43% 14% 229 

III d 32 16 42% 21% 77 

III c 30 22 28% 20% 108 

III b 64 18 49% 14% 131 

III a 3 0 100% 0% 3 

Total 924 1164 Average 33% Average 27% 3742 

 

5.5.1. Underrepresented Taxa in the Assemblage 

Ungulates are poorly represented in the assemblage (Figure 11). The major 

exception is subzone IV b (Figure 11), which can be explained by many fragments of a 

Bovidae (presumably bison) horn core, likely from the same animal. The lack of 

ungulates in the assemblage is an unexpected pattern, as ungulate hunting is highly 



101 

important to Dane-zaa subsistence and materiality within ethnographic accounts (Nelson 

1983:164; Ridington 1978:110-112; Ridington et al. 2013:105; Burley et al. 1995:9-10). I 

hypothesize that ungulate bones may have undergone high levels of fragmentation in 

order to facilitate extraction of marrow and bone grease, thus making them less 

identifiable.  

Figure 12 shows that fragments with a cortical thickness of <2mm dominate the 

assemblage, but that those of >4mm are present in most subzones. Some of the large 

mammal faunal assemblage may be underrepresented in examining the identified 

specimens alone. This is shown in III g and III f, where large mammal long bone 

represents 10% and 13% of the long bone assemblage, but Ungulates make up less 

than 5% of the identified assemblage in these subzones (Figures 11 and 12). This 

indicates that ungulates may be underrepresented in the identifiable assemblage as high 

levels of fragmentation caused the specimens to be difficult to identify to element and 

taxon. This suggests that ungulates were utilized by the inhabitants of Tse’K’wa in higher 

amounts in some subzones than was estimated based on the presence of identifiable 

fauna alone.  

 

Figure 12. Thickness of cortical bone in unidentified and identified long bone 
specimens by subzone from the thesis data. Data labels represent 
raw counts of specimens from each context. 
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5.5.2. Carnivore Remains in the Assemblage 

Carnivore remains make up 7% of the overall identified assemblage, including all 

thesis and legacy data. In the following section, I examine the patterns of modifications 

(Figure 13) and elemental distributions (Figure 14) of carnivore remains throughout both 

the legacy and thesis data assemblages through time. The context of burning evidence 

on carnivore remains can be evaluated against animals that are considered to have 

been naturally deposited and incidentally burned by other human activities (i.e. Small 

Rodents in Figure 8). In Figure 8, small rodent remains were shown to have low levels of 

burning (<15%) in all subzones. Additionally, if carnivore remains were modified and 

deposited by humans, a burning pattern similar to snowshoe hare would be present, 

where 44% of overall Snowshoe hare remains show evidence of burning (NISP: 

515/1164) (Figures 8 and 13). Figure 13 shows the percentages of carnivore and 

snowshoe hare remains that are burnt in each subzone, as well as the total amount of 

burning in the overall thesis assemblage. As shown in Figure 13, 62% of overall 

Carnivore remains show evidence of burning (NISP: 119/191). Given that carnivore 

remains show comparable levels of burning to snowshoe hare through time in the 

assemblage (Figure 13), and their overall burning level is higher than snowshoe hare, it 

is surmised that carnivore remains were burnt by humans in most time periods at the 

site. 
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Figure 13. Percentage of burnt Carnivore and Snowshoe Hare remains in each 
subzone of the thesis assemblage. Numbers of burnt taxa were 
compared against the total NISP for that subzone to ascertain 
percent burnt. The Totals are the total NISP burnt from undisturbed 
contexts against the total number of that taxa found in the 
assemblage. Domestic cat remains are excluded from this analysis.  

In Figure 14, the element distribution of a typical rabbit and dog skeleton were 

compared against the archaeological remains of snowshoe hare and carnivore remains. 

If snowshoe hare and carnivores were naturally deposited, then archaeological 

skeletons would be comparably complete, similar in distribution to a natural skeleton. If 

carnivore remains were processed at the kill site away from the encampment site near or 

at Tse’K’wa, then it is expected that their remains would be dominated by crania and 

paw elements, with no or little evidence of torso or limbs. As snowshoe hare are 

assumed to have been transported whole from the kill site by people, they should have a 

higher proportion of limb and torso elements than carnivores. Table 13 lists the elements 

considered in the analysis of Figure 14.  Table 14 shows the element distributions of 

carnivores by taxonomic designation and by subzone.  

Figure 14 shows there is a low proportion of torso elements in the Tse’K’wa 

assemblages. This is expected given the low survivorship rates of porous bone that 

typifies the torso (Table 9) as well as the interpretation that these faunal remains were 

deposited by humans. Additionally, Figure 14 and Table 14 show that the remains of the 

carnivores and snowshoe hare in the archaeological assemblages are dominated by 

crania and paw elements. However, Figure 14 shows that archaeological limb elements 
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are in higher proportions than expected for both snowshoe hare and carnivores. The 

presence of the archaeological limb elements suggests that many carnivore and 

snowshoe here remains deposited at Tse’K’wa underwent primary processing at this 

site. Given that limb elements are less susceptible to taphonomic damage than more 

porous torso elements, Figure 14 suggests human action and not taphonomic 

degradation.  

Overall, burning patterns and elemental distributions on carnivore specimens 

suggest humans deposited these remains at Tse’K’wa. As show in Figure 8, animals that 

are interpreted as being deposited by natural factors have low levels of burning in all 

subzones, unlike both snowshoe hare and carnivore remains (Figure 13). The presence 

of carnivore remains throughout the Holocene assemblage suggests that the processing 

of carnivore remains for subsistence and furs occurred at Tse’K’wa repeatedly through 

the Holocene.  

Table 13. Controlled generalized elements for Figure 14. Both left and right 
sides considered. 

Generalized Element Category Elements Included in Category 

Crania Atlas 

Axis 

Mandible  

Maxilla  

Paw Astragalus 

Calcaneus  

Metacarpal  

Metatarsal 

1st Phalanx 

Torso Scapula  

Innominate 

Cervical Vertebrae 

Thoracic Vertebrae 

Lumbar Vertebrae 

Sacral Vertebrae 

Limb Femur 

Humerus 

Ulna 

Radius 

Tibia 

Fibula 

 



105 

 

Figure 14. The natural and archaeological distributions of snowshoe hare and 
carnivore remains in both the thesis and legacy assemblages based 
on NISP. Elements considered listed in Table 13. Raw data in 
Appendix B Table B3. 
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Table 14. Carnivore presence and element distribution by zone, thesis and 
legacy data combined. Number indicates NISP, colour indicates 
element. Crania = Purple, Paw = red, Limb = blue, Torso = green, Tail 
= orange. One Canis sp. and one Mustelidae element excluded due 
to lack of stratigraphic specificity. Dates from Table 2 (Cal BP). 

Taxon IV c: 
1,500 - 
Present 

IV b:  
1,500 -
2,400 

IV a: 
2,400 - 5,400 

III h: 
5,400 - 
6,800 

III g: 
6,800 - 
8,000 

III f:  
8,000 -
9,000 

III e:  
9,000 - 
9,500 

III d: 
9,500 -
10,000 

III c:  
10,000 -
10,250 

III b: 
10,250 – 
10,500 

Cougar 
1          

Lynx sp. 
   2 1      

Lynx 
1, 2 3, 2  1      1 

Black Bear 
     1     

Bear 
 1, 1 1  1 1     

Canis sp. 
3, 4, 2 8, 7, 1, 

2 
2, 13, 2, 
1 

21, 4, 1 1 1 2   

Grey Wolf 
2, 2 1, 1 1, 39, 2, 

8 
8, 2       

Red Fox 
5, 3, 2 6, 11, 2 5, 1 2, 1 1, 4, 3, 

1 
 29, 1, 1 1 1  

Wolverine 
 7, 1, 2 1 1       

Marten 
9, 4 1, 1 1, 1 2       

Fisher 
1, 2, 2 1, 1, 1         

Martes sp. 
1     1     

Mustelidae 
5, 2, 1 8, 4, 2, 

5 
4, 6, 1 3, 2   1 2, 2, 1  

Weasel 
2   1        

Ermine 
   1       

Least weasel 
1, 1 1         
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Taxon IV c: 
1,500 - 
Present 

IV b:  
1,500 -
2,400 

IV a: 
2,400 - 5,400 

III h: 
5,400 - 
6,800 

III g: 
6,800 - 
8,000 

III f:  
8,000 -
9,000 

III e:  
9,000 - 
9,500 

III d: 
9,500 -
10,000 

III c:  
10,000 -
10,250 

III b: 
10,250 – 
10,500 

Mink 
1 1         

Striped 
Skunk 

5, 2 9, 3 2 1, 1       

Carnivora  
1 1  1       

Small 
Carnivore 

9 2   1      

Medium 
Carnivore 

7, 5, 1, 
1, 1 

12, 1, 2 13, 3 13, 1, 
1, 6 

1, 1      

Large 
Carnivore 

4, 3 2, 3, 2, 
1 

1 5, 2, 3 1 2 1   

Total 
49, 38, 
5, 5, 1 

60, 37, 
7, 13, 3 

23, 69, 8, 
1, 8 

54, 12, 
8, 5, 6 

4, 7, 4, 
1 

1, 4, 1 29, 1, 
1 

1 3, 2, 1 1 

4 

5.6. Ethnozoology and Zooarchaeology 

While the zooarchaeological analysis in this thesis concludes that humans were 

present at Tse’K’wa repeatedly over 11,000 years, utilizing a similar resource strategy 

throughout the millennia, the actual resource strategies are unclear. For instance, 

beaver and muskrat remains are found throughout the millennia; were these animals 

eaten, used for their furs, used for their musk, or a combination of these uses? While the 

zooarchaeological analysis above can surmise that the remains of animals at Tse’K’wa 

were deposited by Ancestral Dene and Dane-zaa peoples through burning evidence, the 

actual use of these animals is unclear. Site seasonality is informed by modern biological 

literature and knowledge held within Dane-zaa Indigenous Science. Indigenous Science 

and TEK hold generations of place-based knowledge of animal behaviour and 

migrations, which can inform the analysis of seasonal uses of the site. 

The list of important big and small game animals described in ethnographies is 

extensive but reflects the long list of species found during this study. According to 

Ridington (1982:472), the “most important big game animals were mountain sheep and 
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goats, moose, wood bison, deer, caribou, black bear, and grizzly bear”. Four of those 

listed taxa, moose, bison, deer, and bear, were identified during this study. Important 

small game includes “beaver, rabbits, porcupine, and whistler (marmot)”, all of which 

were found during this study (Ridington 1982:472). Water birds such as ducks, geese, 

grebes, and swans were easiest to access during their migratory patterns and are 

described as important food sources in oral traditions (Ridington et al. 2013:17, 25). A 

variety of grouses and their relatives would have been important food sources, 

throughout the year, especially given their availability during the winter (Ridington et al. 

2013:18, 27; Ridington 1988a:22). Elder Augustine Jumbie named “moose, beaver, 

deer, lynx, and wolverine as animals of the muskeg country”, the rich wetlands of the 

boreal forest (Ridington 1988a:23). 

Within ethnographies, terrestrial animals are thought to be the main source of 

food for the Ancestral Dene peoples, with fish often described as a starvation food in 

older ethnographies (Ridington 1982:472; Ridington 1978:113-115). In more recent 

ethnographic reports, fish such as sucker have been described as an important seasonal 

food item (Ridington et al. 2013). This shift is likely due to the questions asked by 

Ridington in the earlier years of his research versus the later years. In the 1960’s to 

1980’s, much of Robin Ridington’s interviews were focused on more broadly known 

cultural stories about cannibals, Prophets (later called Dreamers), Wo̧lii Nachii, and the 

culture hero Tsááyaa (e.g. Ridington 1978; Ridington 1982). In some of these stories, 

people undergo times of starvation, and venture to lakes to fish with nets or icefish 

(Ridington 1982:472; Ridington 1978:113-115). In Robin and Jillian Ridington’s later 

works, stories about specific places on the Dane-zaa landscape and people’s personal 

histories and experiences became featured in the research (Ridington 1990; Ridington 

and Ridington 2006; Ridington et al. 2013). Specifically, stories of people’s childhoods 

brought the annual sucker fishery at Charlie Lake into the ethnographic literature 

(Ridington et al. 2013:3-8, 202, 206, 230, 258, 265). 

Sucker were harvested mainly in the early spring by Dane-zaa communities, 

although other narratives describe winter fishing of freshwater fish during times of 

resource depletion (Johnny Chipesia in Ridington et al. 2013:261; Ridington 1978:113-

115; Nachę in Ridington et al. 2013:235-236). Charlie Lake was part of the seasonal 

rounds of the Dane-zaa, and in the early spring “when the leaves are small” it was the 

time to come to Charlie Lake and harvest sucker from Fish Creek (Ridington et al. 
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2013:238; Johnny Chipesia in Ridington et al. 2013:268). The presence of sucker 

throughout the deposits suggest the human presence at Tse’K’wa in the early springtime 

throughout the millennia.  

Animals known to only live in the boreal during the warm months, such as 

migratory birds, are present in nearly all subzones. In both ethnographic and biological 

writings, geese and ducks are known to be absent in the Peace River region from the 

late fall until the early spring (Gooders and Boyer 1986; Nelson 1983:93; Charlie Yahey 

in Ridington 1978:85; Ridington et al. 2013:25). The presence of duck and geese 

remains throughout the deposits at Tse’K’wa indicate human presence at the site during 

the late spring, summer, or early fall.  

Ungulates such as moose, deer, and elk were mainly hunted and trapped in the 

spring and summer months as reported in Section 4.2.3 (Johnny Chipesia and Tommy 

Attachie in Ridington et al. 2013:244, 268, 271). However, there is ethnographic and 

historical evidence that during the colonial fur trade the hunting of these animals 

extended into the cold winter months (Ridington 1988a:142-144, 152-153). In the 

narrative about the death of Dreamer Makénúúnatane during the early fur-trade era, the 

Dreamer and his son-in-law went hunting elk while there was snow on the ground, 

suggesting hunting of the animals in the cold winter months (Ridington 1988a:152-153). 

Ungulates may have been hunted and trapped more intensively in the winters during the 

early colonial era, as stated in a diary in 1799 an anonymous Northwest Company fur 

trader recorded trading of moose, deer, and bison hides and meat in December of that 

year (Ridington 1988a:142-143; Ridington 1988a:144). However, these hides and meat 

may have been from moose hunted in the summer or fall, and the tanning and drying of 

the hide and meat made them tradeable in the winter months.  

Snowshoe hare are abundant in the deposits and were a subsistence source that 

could be relied on in the winter when other animals were in hibernation or had moved to 

places of warmer weather (Ridington et al. 2013:255, 264; Nelson 1983:124). Grouse 

were another animal known to be available as a source of fresh meat in the wintertime 

(Ridington et al. 2013:18, 27; Ridington 1988a:22; Tommy Attachie in Ridington et al. 

2013:168). Predatory animals such as lynx, mink, wolverine, and marten are all recorded 

as having been trapped and hunted in the wintertime, when the animals fur would be 

thickest and warmest (Aku in Ridington et al. 2013:216; Nelson 1983:143; Augustine 
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Jumbie and Johnny Chipesia in Ridington 1990; Ridington et al. 2013:251). 

Ethnographic evidence concerning furbearers, snowshoe hare and grouse in tandem 

with the remains of these animals in most subzones at Tse’K’wa suggest the site was 

also utilized in the winter months (Johnny Chipesia in Ridington et al. 2013:262-263; 

Ridington 1990; VanStone 1974:25). 

Some of the animal species found in the deposits at Tse’K’wa were hunted year-

round as recorded in ethnographies. Beaver, bear, and porcupine are recorded as being 

hunted and trapped throughout the year (Nachę in Ridington et al. 2013:210-215, 234; 

Johnny Chipesia in Ridington et al. 2013:264, 266-267; Aku in Ridington et al. 

2013:239). In the Megawontlonde area between Charlie Lake and Cecil Lake (which 

Tse’K’wa is found within), Aku remembers late spring and summer bear hunting and 

berry picking (Ridington et al. 2013:239).  

There is a diversity of animals found in the deposits at Tse’K’wa; most mammal 

species and bird families that can be found in the boreal are present in the faunal 

remains (Reid 2006; Smithsonian 2005). High levels of skill and knowledge are required 

to both understand and utilize the diverse animals of the boreal and the resources they 

provide. Elusive and dangerous animals, known to be difficult to hunt, such as wolf, 

bear, lynx, and wolverine are contained within the deposits at Tse’K’wa (Nelson 

1983:155; Ridington 1990; VanStone 1974:25; Ridington et al. 2013:210-215). The 

Indigenous Science held within Dane-zaa TEK hosts a depth and breadth of knowledge 

and experience, allowing the Dane-zaa way of life to maintain over thousands of years. 

Table 15 provides a summary of the TEK and Indigenous Science from Chapter 

4. Table 15 also lists the possible archaeological evidence the gathering of the animal 

resources may have left, or that may be interpreted from the deposition of those animals. 

Question marks in Table 15 mark indicate broader Athapaskan TEK (Nelson 1983) not 

mentioned in Dane-zaa ethnographies, or that is estimated given the ecological and 

ethnographic context.  
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Table 15. Summaries of TEK from Chapter 4 and how these processes may leave archaeological evidence. Question 
marks indicate information from broader Dene ethnographies, or from assumed knowledge based on 
ethnographic and ecological contexts. Sources listed in Table 4. 

Common 
Name 

Dane- zaa 
Záágéʔ Name 

Parts Used Method of 
Capture 

Method of Processing  Seasonality Archeological Evidence 

 
Lagomorphs 

Snowshoe hare Gaah Pelt. Meat. Organs. 
Bones. 

Trapping; mainly 
snares. 
Rifles. 

Cooking meat and 
organs with fat from 
other animals.  
Bones eaten in times of 
low food. 

Year round. 
Mainly winter. 

Presence suggests winter 
occupation. 

 
Rodents 

Common 
Muskrat 

Te k'aie or 
Chehk’aa  

Pelt. Meat. 
Organs? 

Trapping? Fur processed. Likely year round. Presence suggests 
hunting/trapping. 

Groundhog K’węą 
 

Pelt. Meat. Fat. Trapping? 
Hunting? 

Fat processed. Furs 
used for clothing. 

Likely year round. Presence may suggest fat 
and fur processing.  

Beaver Tsááʔ Waterproof pelts. 
Meat. Fat. Teeth 
for tools? Bones for 
tool making. Scent 
glands in colonial 
era 

Hunted. Likely 
also trapped. 

Fat processed and used 
in cooking of leaner 
meats. 
Fur processed. 

Year round. Presence may suggest fat 
and fur processing. 

Squirrel Dasdléé Pelt. Meat. Hunted. Likely 
also trapped. 

Fur processed. Winter. Likely 
year round.  

Presence suggests 
hunting/trapping. 

Porcupine Aahjiizhe 
 

Quills. Meat. Hunted. Quills used for snare 
drum making and hide 
decoration.  

Year round. Presence suggests 
hunting/trapping. Presence 
may indicate harvesting of 
quills for decorative and/or 
ceremonial purposes. 
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Common 
Name 

Dane- zaa 
Záágéʔ Name 

Parts Used Method of 
Capture 

Method of Processing  Seasonality Archeological Evidence 

 
Carnivores 

Grey Wolf Tc'ī yū ne or 
Ch’ǫneʔ 

Pelt. Meat? Claws 
and teeth? 

Snared and 
trapped? Hunted? 

NA Likely year round. 
Population follows 
prey movement. 

Presence suggests 
hunting/trapping and fur 
processing. 

Red Fox Yï se xe' or 
Yuus ̲e 
 

Pelt. Meat? Claws 
and teeth? 

Snared and 
trapped. 

Fur processed. Winter. Likely 
year round. 

Presence suggests 
hunting/trapping and fur 
processing. 

Cougar Nǫdaachuk 
 

Pelt? Claws and 
teeth? 

Snared and 
trapped? Hunted? 

 NA Presence suggests 
hunting/trapping. 

Lynx Nódaa Pelt. Meat? Claws 
and teeth? 

Snared. Hunted? Fur processed. Year round. 
Mainly Winter. 

Presence suggests 
hunting/trapping and fur 
processing. 
Dogs used during hunt. 

Bear Dlezhe, Dleye, 
or 
Kle-yeh (grizzly) 
Sas (black bear) 

Pelt. Meat. Organs. 
Fat. Claws and 
teeth? Bones. 

Trapped: 
Deadfalls. 
Nets/snares of 
babiche.  
Hunted: Bow and 
Arrow. Hunted 
while denning. 

Fat processed. Meat and 
organs eaten. 
Hide processed. 
Intestines used as casing 
for fat storage.  
Hide processing tools 
made from bones. 

Year round. 
Hunted in dens in 
Winter. 
In nearby area, 
hunted in late 
Spring and 
Summer. 

Presence suggests 
hunting/trapping and fur 
processing. Presence likely 
indicates fat processing. 
Dogs used during hunt. 

Wolverine Nówe  Pelt. Claws and 
teeth? 

Trapped: 
Deadfalls. 
Nets/snares of 
babiche.  
Hunted: Bow and 
Arrow. Hunted 
while denning. 

Furs processed. Year round.  
Mainly Winter. 

Presence suggests 
hunting/trapping and fur 
processing. 
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Common 
Name 

Dane- zaa 
Záágéʔ Name 

Parts Used Method of 
Capture 

Method of Processing  Seasonality Archeological Evidence 

Fisher Nǫhgaashe 
 

Pelt. Claws and 
teeth. 

Trapped. Likely 
snared. 

Fur processed. Winter. Likely 
year round. 

Presence suggests 
hunting/trapping and fur 
processing. 

Marten Is t'e la' or 
Uuschęą 
 

Pelt. Meat? Fat? 
Claws and teeth. 

Trapped. Likely 
snared. 

Fur processed. Winter. Year 
round.  

Presence suggests 
hunting/trapping and fur 
processing. 

Weasel Ębaa 
(small weasel) 
Taadle 
(mink) 

Pelt. Meat? Claws 
and teeth. 

Trapped. Likely 
snared. 

Fur processed. Year round.  
Mainly Winter. 

Presence suggests 
hunting/trapping and fur 
processing. 

Striped Skunk Nǫzę 
 

Pelt. Claws and 
teeth. 

Hunted: Rifle. Skunk carcass used as 
medicinal ward against 
illness. 

Year round. Presence suggests 
hunting/trapping. Presence 
may suggest ceremonial 
use. 

 
Ungulates 

Bison Xa k'ai 
Hak’ aichuk 
 

Pelt. Hide. Meat. 
Fat. Bones. Horns. 
Bones for tool 
making. 

Hunted? Hides processed, used 
extensively as a material 
for clothing, bags, shoes, 
and tents. 
Bones (and possibly 
organs) boiled down for 
tallow (fat). 

Likely year round. Bones may be broken up 
and may show damage 
from boiling.  
Horn and bone fragments 
may show evidence of tool 
making.  
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Common 
Name 

Dane- zaa 
Záágéʔ Name 

Parts Used Method of 
Capture 

Method of Processing  Seasonality Archeological Evidence 

Moose Hadaa,  
Xat da'  
(moose) 
Jéyǫʔ  
(bull moose) 
Hadaatseʔ 
(female moose) 
 

Pelt. Hide. Meat. 
Fat. Tallow from 
bone. Antler. Bone. 

Hunted. Snared. Hides processed, used 
extensively as a material 
for clothing, bags, shoes, 
drums, and tents. 
Bones used in tool 
making. 
Bones (and possibly 
organs) boiled down for 
fat. 

Spring and 
Summer. In fur 
trade era possibly 
in Winter. 

Bones may be broken up 
and may show damage 
from boiling.  
Antler and bone fragments 
may show evidence of tool 
making. 

Deer Yaatune 
 

Pelt. Hide. Meat. 
Bone? Antler?   

Hunted? Hides processed. 
Meat eaten. 

Spring and 
Summer. In fur 
trade era possibly 
in Winter. 

Antler and bone fragments 
may show evidence of tool 
making? 

Wapiti Z̲ez̲uulh 
 

Pelt. Hide. Meat. 
Fat. Bone. Antler? 

Hunted? Hides processed. Used 
extensively as a material 
for clothing, bags, shoes, 
and tents. 
Bones (and possibly 
organs) boiled down for 
fat. 

Spring and 
Summer. In fur 
trade era possibly 
in Winter. 

Bones will likely be broken 
up and may show damage 
from boiling.  
Antler fragments may be 
present if being worked into 
tools. 

 
Birds - Chwęą 

Duck T̲s ̲it̲s̲ 
 

Meat. Feathers. Hunted? Trapped. Plucked for down. 
Meat eaten. 

Late Spring to 
Early Fall 

Presence suggests 
hunting/trapping and down 
processing. 

Goose Ghaje  Meat. Feathers. Hunted? Trapped. Plucked for down. 
Meat eaten. 

Late Spring to 
Early Fall 

Presence suggests 
hunting/trapping and down 
processing. 
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Common 
Name 

Dane- zaa 
Záágéʔ Name 

Parts Used Method of 
Capture 

Method of Processing  Seasonality Archeological Evidence 

Grouse Jiih Meat. Feathers. Hunted? Trapped. Meat eaten. Year round, 
especially in 
Winter. 

Presence suggests 
hunting/trapping 

 
Fish 

Sucker  Lhuuge Meat. Fat. Fish Traps Eaten fresh. Meat of 
body dried.  
Fat processing. 

Early Spring Presence of sucker 
indicates early spring 
presence at site. 
Presence indicates fishing 
and fat processing. 
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Chapter 6. Discussion and Conclusions 

This study utilized zooarchaeological methods and ethnozoological knowledge 

held in TEK to identify and interpret the faunal remains deposited by Ancestral Dene and 

Dane-zaa peoples over 11,000 years at the site of Tse’K’wa. In Section 1.2, I proposed 

three research questions, listed below. 

1. When were people using Tse’K’wa during the last 11,000 years? 

2. What local ecosystems and habitats were Ancestral Dene and Dane-zaa 

peoples utilizing while at Tse’K’wa?  

3. What can the animal remains at Tse’K’wa show us about human-animal 

interactions through time?  

6.1. Taphonomy – Evidence of Human Presence 

This study shows 11,000 years of human occupation at Tse’K’wa through 

evidence of burning in all Holocene subzones. As shown in previous studies, lithic 

materials dating to the Pleistocene and Late Holocene have been used as evidence for 

human presence at Tse’K’wa through time (Handly 1993; Fladmark 1996; Driver 1996). 

The number of lithics within the deposits are highly variable through time, with large 

debitage counts in the earliest and latest Holocene periods. If burning evidence 

increased during periods of high lithic deposition, then the use of lithics alone as 

analogues for intensity of human presence at Tse’K’wa would be justified. As shown in 

this thesis, these fluctuations in lithic numbers do not correlate to changes in the 

proportions of burnt remains. Therefore, burning evidence in subzones with no lithics 

can be used as an analogue for human presence.  

In previous studies, the gap in lithic artifacts from subzones III b – III e has been 

interpreted as a period of either human absence from the site or in lowered site use 

intensity (Handly 1993; Fladmark 1996; Driver et al. 1996). My thesis does not support 

the hypothesis that humans are absent from Tse’K’wa from subzones III b – III e, as 

there is evidence for burning on bones that are consistent with human use in this time 

period. This thesis does support the hypothesis that site use was less intensive in 
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subzones III b – III e than in earlier or later time periods given the smaller faunal 

assemblages and lack of lithic material. If the smaller faunal assemblages were due to 

taphonomy, we would expect to see higher proportions of burnt remains in those time 

periods relative to proportions of burnt remains in other time periods, as burnt remains 

preserve better in acidic soils.  

The faunal evidence presented in this study suggests that humans have been 

depositing the remains of animals regularly at Tse’K’wa for over 11,000 years. While 

there are no lithics found in the subzones III b – III e, dating to approximately 10,000 to 

8,500 years ago, there is evidence for human presence in these temporal periods. 

Human interactions with Tse’K’wa during the temporal period lacking lithic evidence 

include the remains of red fox paws in subzone III e displaying high levels of burning and 

calcination (Table 14, Appendix C). It is unlikely that the faunal remains were burnt 

through natural forest fires given the unequal proportion of burning on different taxa. 

Burning levels are not substantially higher in the older subzones, and in fact the most 

recent subzones have higher levels of burning. Given this, there is no direct evidence 

that fauna in subzones III a – III f were more intensely affected by destructive 

taphonomic processes. Therefore, given the lack of lithic evidence and the smaller 

quantities of faunal remains in these subzones, I suggest this indicates less intensive 

use of the site than in earlier or later periods. Future studies at the site that examine 

sediment chemistry or micromorphology may give further clarification to this question of 

differential preservation through time. 

The data presented here are not fine-grained enough to understand seasonal 

and year-to year occupation of Tse’K’wa. However, this study does provide evidence 

that Ancestral Dene and Dane-zaa peoples came to Tse’K’wa consistently, returning to 

the site over the millennia to process and consume animals. This pattern correlates with 

Dane-zaa lifeways of following seasonal rounds, as described by May Apsassin “we go 

move around all over. Just like, just like them old days. Just like we are, just like animals. 

Just like birds. And we just go all over” (Ridington and Ridington 2006:41). 

This study surmises that site use intensified from earlier subzones to III g – IV c, 

which is comparable to findings in studies of materiality and sediment processes at 

Tse’K’wa (Handly 1993; Fladmark 1996; Driver 1996). While there is no clear answer for 

why site use intensified, there are a number of possible explanations. As the gully filled, 
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the general site, especially the cave, may have become more accessible to people and 

therefore used more often. The human population in the nearby area may have 

increased in the time period represented by III g, leading to more intensive resource 

gathering needs afterwards. While these speculations seem reasonable, the change in 

deposition intensity is not yet explainable and may be an avenue of exploration for later 

researchers in the region.  

Overall, the pattern of deposition of faunal remains in conjunction with the lithic 

and stratigraphic evidence suggests that site use was likely seasonal, with Tse’K’wa 

being one of the many places Ancestral Dene and Dane-zaa peoples lived: seasonally 

moving to areas to hunt, fish, gather, and process foods and materials in the North 

Peace Region. There is a strong signature for early spring presence of people at the site 

throughout the Holocene, given the high number of sucker remains in the deposits. In 

addition, there is evidence for winter habitation in the remains of carnivores, grouse, and 

snowshoe hare, as well as late spring, summer, or fall habitation in the remains of 

migratory birds. The hearth features in IV b and III h indicate that as site use intensified 

after 6,800 years ago, the depositional area became more accessible and was used 

directly as a living surface (Table 2). Before this period, the lack of lithics and the lower 

amounts of bone in the assemblage suggest that archaeological materials were 

incidentally deposited, either by people living and camping on the horizontally flat area 

above or beside the cave or using the cave itself as a cache site or ceremonial area. 

6.2. Habitat and Ecosystem Reconstructions 

Given the results of this study, the forest and wetland ecosystems near Tse’K’wa 

were utilized as resource gathering places throughout the Holocene. The diversity of 

animals recovered from the deposits of Tse’K’wa suggest that Ancestral Dene and 

Dane-zaa peoples utilized diverse subsistence and resource pathways. This diversity 

remains consistent through time when examined through the lens of generalized taxa, 

showing that similar types of animals were deposited in similar relative amounts in most 

subzones. Assemblages with lower diversity are typically those with small sample sizes. 

The patterns of the animal remains at this site seem to be those of consistency, both 

among common animals such as sucker and snowshoe hare, and rare taxa such as 

carnivores and ungulates. 
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In earlier studies, Driver (1988a) concluded that the ecology of Tse’K’wa from 

12,000 - 10,000 BP was that of a Pleistocene tundra with open woodlands, and from 

9,000 BP to modern times the ecology was that of a boreal forest with wetland and 

muskeg areas. This is broadly confirmed in this study, as there is evidence for forests 

and wetland ecosystems nearby Tse’K’wa for the entire Holocene faunal assemblage.  

The diversity of animal taxa identified during this study include animals which 

may have been harvested in both warm and cold seasons. This is consistent with the 

Dane-zaa lifeway of following seasonal rounds and moving camp throughout the year to 

different locations to access different resources (May Apsassin in Ridington and 

Ridington 2006). The diversity of animals found in the deposits at Tse’K’wa speak not 

only to the seasonal use of the site, but also to the skill and knowledge of the Ancestral 

Dene and Dane-zaa peoples. Nearly every conceivable mammal present in the boreal is 

found within the cultural deposits at Tse’K’wa (Reid 2006; Smithsonian 2005). Animals 

that are notoriously difficult to track, hunt, and trap, such as solitary animals like 

wolverine, bear, and lynx, are present throughout time at the site (Nelson 1983:155; 

Ridington 1990; VanStone 1974:25; Ridington et al. 2013:210-215). Dane-zaa TEK 

houses deep-time information on the patterns of the ecology of the boreal forest, 

allowing for their continuing way of life for thousands of years.  

6.3. Ethnozoology and Zooarchaeology: Illustrating 
Sustained Human-Animal Relationships Through Time 

Animals that are known to be utilized for food and skins by the Dane-zaa are 

present in every subzone, with some of these remains showing burning evidence in all 

stratigraphic subzones. In addition to the generalized taxa, specific animals also show 

continuity and sustainable hunting, fishing, and trapping practices through time. The 

most common animals, sucker and snowshoe hare, are found in all Holocene subzones, 

illustrating the continuity of animal harvesting practices at Tse’K’wa through time. Even 

the rarest generalized animal groups, ungulates and carnivores, are found in most 

subzones. In analyzing burning patterns and element distributions of these rarer taxa, 

these remains also illustrate a story of continuity.  

Sucker are found in every Holocene subzone at Tse’K’wa, indicating a 

consistent, sustained fishery at Charlie Lake, and the use of Tse’K’wa as a place to 
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process and consume them. In the ethnographic data, Ridington et al., describe their 

belief that “the pattern of taking suckers from the stream [Fish Creek] probably goes 

back to when the first people lived in the area” Ridington et al. (2013:261). The 

identification of sucker remains in all Holocene subzones corroborates this belief by 

Ridington et al., showing the sustained fishery of sucker from Charlie Lake and Fish 

Creek for over 10,000 years. Sucker were harvested during their spawning season in the 

early spring, a time when overharvesting of the fish could be relatively easy, given the 

shallow river waters and fish weir technology (Johnny Chipesia in Ridington et al. 

2013:261, 268). However, the presence of sucker remains over the entire Holocene 

epoch and their presence in Charlie Lake in modern times indicate a sustainable harvest 

over millennia. These sucker remains were found in a gully on the side of a hill that is 

over 50 meters away from the modern location of Fish Creek, and over 500 meters from 

the modern shore of Charlie Lake (Figure 2). Given the distance from these bodies of 

water, the finding of these remains in secure stratigraphic sequences, and the Dane-zaa 

TEK concerning the annual fishing of sucker in Fish Creek, it is reasonable to conclude 

that the fish remains found at Tse’K’wa were deposited by humans.  

In the deposits at Tse’K’wa, snowshoe hare are a constant in the faunal 

assemblages, showing high levels of burning in all subzones. However, the time periods 

created through defining archeological stratigraphy are broad and do not account for 

shorter term cycles of hare availability. Known fluctuations in hare populations that are 

linked to their predator’s abundance have been well recorded in biological literature 

(Richard 2006). These cyclical population density patterns are also seen in Athapaskan 

and Dane-zaa ethnographic literature and would have affected the subsistence 

strategies of individual people for years at a time (Nelson 1983:124; Ridington et al. 

2013:27). Athapaskan peoples were aware of the cycles hare populations undergo, as 

well as how those cycles tied into the abundance of the animals that relied on hare for 

their own subsistence, including lynx, red fox, and fisher (Nelson 1983:124; VanStone 

1974:26). These decade-long patterns may be too subtle to study in the timescale of 

archaeological data. Despite these decade long cyclical changes in availability, over the 

millennia Ancestral Dene and Dane-zaa peoples continued to rely on snowshoe hare as 

a source of subsistence as seen in the consistent deposits of snowshoe hare remains at 

Tse’K’wa.  
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The remains of ungulates within the identified faunal assemblage seem to 

indicate that they were not a common subsistence source at Tse’K’wa, contradictory to 

ethnographic and archaeological knowledge of this region (Nelson 1983:164; Ridington 

1978:110-112; Ridington et al. 2013:105; Burley et al. 1995:9-10). However, upon 

examination of the long bone cortical thicknesses of both identified and unidentified 

specimens, the seemingly missing ungulates may be found in some subzones. Large 

mammal cortical bone is present in the assemblage in the early Holocene, but they 

become more prominent in the assemblage in subzones III f – IV c. This increase is not 

shown within the identifiable specimens. 

The heavy fragmentation of large mammal remains makes good sense when 

viewed through a Dane-zaa worldview. In traditional Dane-zaa hunting strategies, large 

mammals such as bison, wapiti, moose, and bear were processed not only for hides and 

meat, but also for their fat (Ridington 1978:110-112; Ridington et al. 2013:105, 110, 258-

259). The rareness of ungulate remains may be explained through fragmentation, as 

ungulate bones have been broken up and processed by Dane-zaa and other 

Athapaskan peoples for grease and tallow extraction (Ridington et al. 2013:299). Bones 

and organs would be boiled down to extract the fat, an essential resource in the boreal 

forest. In arctic and subarctic hunter-gatherer groups, balancing fat, protein, and 

carbohydrate levels is important for the maintenance of long-term health, and by 

ingesting too much protein and not enough fat, severe malnutrition can set in (Speth 

2010:76). These large mammals were all common in the Peace River region until 

recently at the onset of the fur trade era, as historical documents and archaeological 

sites dating to CE 1799 have bison, moose, and elk as dominant taxa (Ridington et al. 

2013:110; Burley et al. 1995:9-10). Another candidate for the presence of large mammal 

long bone fragments in many subzones are bears, as bears were hunted by Dane-zaa 

community members in the area nearby Tse’K’wa as recorded in ethnographies, and 

their bones were also broken and processed for the extraction of grease (Ridington et al. 

2013:239). 

Predatory mammals provided a multitude of resources for Ancestral Dene and 

Dane-zaa peoples, including furs, meat, fat, musk, teeth, and claws (Ridington et al. 

2013:210-215, 216, 251, 258, 273; Ridington 1990). Given the remains found in this 

study, hunting furbearers was a priority for Dane-zaa community members far before the 

colonial fur trade. All clothing, many dwellings, and items such as carrying vessels were 
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created with furs and hides before the colonial era (Ridington et al. 2013:89; VanStone 

1974; Ridington 1982:472; Nelson 1983:140). High levels of burning on carnivore 

remains indicates human involvement in their deposition at Tse’K’wa. Carnivore remains 

are rarely this well represented in zooarchaeological assemblages. One argument for 

this could be that these remains were deposited at Tse’K’wa due to carnivores denning 

in the cave, or elsewise living and dying on the site naturally. However, given the high 

levels of burning on the carnivore remains, and the fact that the cave itself at Tse’K’wa 

would have been inaccessible to four-legged terrestrial predators for most of the 

Holocene, this leads to the interpretation that these remains were deposited by humans. 

Given the cold weather of the subarctic boreal ecosystem, it is parsimonious to interpret 

that these remains were those of animals that were hunted and trapped by Ancestral 

Dene and Dane-zaa peoples for their furs and other resources.  

6.4. Conclusions and Further Directions 

The results of this analysis show that people were returning to Tse’K’wa time and 

time again over 11,000 years. In this time, they were harvesting animals from the 

surrounding forest and nearby wetland, fishing suckers and hunting snowshoe hare 

through the entire 11,000-year sequence of this study. The animal taxa found within the 

deposits at Tse’K’wa suggest a consistent boreal forest ecology in the surrounding area, 

as well as a steady stock of sucker within Charlie Lake itself. Other animals, such as 

beaver, muskrat, waterfowl, and grebes are present throughout the temporal sequence 

and suggest that wetland environments were utilized by people at Tse’K’wa throughout 

the Holocene. There is a high abundance of fur bearing mammals in the deposits, 

including wolf, red fox, lynx, wolverine, and marten. These predator remains suggest this 

site was used to process carnivore carcasses after trapping or hunting for furs, meat, fat, 

and other resources. Remains of large ungulates are present but rare through the most 

recent 11,000 years of deposits. In tandem with the analysis of unidentified long bone 

fragments, the evidence surrounding Ungulates suggests that these animals were 

processed at Tse’K’wa, but they were butchered and processed differently than other 

animals. Given the faunal assemblage, it is surmised that the site was likely used at 

various times of the year during different temporal periods, and there is strong evidence 

for site use during both cold and warm periods of the year.  
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Due to the sacred and culturally significant nature of this site to members of the 

Dane-zaa and Treaty 8 First Nations, it is important that information from this study is 

made accessible and available to these Nations. The intention of this study is that the 

results will be used to inform museum and educational programing in the region. 

Research undergone during this thesis is currently being transformed into accessible 

curricular resources for elementary school teachers. I have met with a team of teachers 

in Fort St. John who had already put together a task force to develop Indigenous 

curriculum to be implemented in School District 60. We plan to develop curriculum 

focused on the site of Tse’K’wa, and the relationships between humans and animals in 

the Peace River region through time. Recent changes in BC legislation around teaching 

have made it mandatory for K-12 educators to teach students about First Nations 

cultures and archaeology. However, they have left it to the teachers themselves to 

develop reliable and accurate content. I hope to help fill this gap through turning past 

and present archaeological work at Tse’K’wa into accessible curriculum in partnership 

with the teachers on the Indigenous Education Committee of School District 60.  

The data from this study can also help define ecological baselines for species 

presence through time, affecting modern conservation biology and ecological restoration 

in the region (Wolverton and Lyman 2012; Joyce 2012; Armstrong and Veteto 2015; 

Armstrong et al 2017; Berkes and Turner 2006). As noted in ethnographic literature, 

colonial era damming and artificial fish stocking in Charlie Lake has decimated the 

sucker population (Ridington et al. 2013:261). Further analysis of the fish remains from 

the legacy data would provide a more accurate picture of the overall archaeological 

representation of sucker at the site, providing more evidence for the sustainable fishery 

at Fish Creek and Charlie Lake for over 10,000 years. Given the identifications of sucker 

in the deposits at Tse’K’wa consistently for over 10,000 years, it is my hope that this 

environmental baseline data can inform future modifications of Charlie Lake and future 

fish stocking practices.  

Ungulates such as moose, elk, and wood bison have had their distributions in the 

pre-colonial era debated (VanStone 1974:20-22; Nelson 1983; Kelsall 1972; Ditmer et al. 

2018; Guthrie 2006; Joly et al. 2012). In this study, all three species were found within 

Holocene deposits, dating their presence in the Peace River Region. In this study, 

moose remains date at the earliest to III b (10,250 – 10,500 cal BP) and were also 

present in IV a (2,400 – 5,400 cal BP) and IV c (1,500 cal BP) (Table 2, Tables C1 and 
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C2). Elk remains were found in the mid to late Holocene deposits in IV a and IV b 

(5,400-1,500 cal BP). Bison remains were found at the earliest in III b (10,250 – 10,500 

cal BP), and then intermittently throughout the Holocene in subzones IV c, IV b, III h, III 

g, III d/e, and III b (Table 2, Tables C1 and C2). 

Wolverines have been estimated to have a low probability of presence in the 

Peace River Valley, yet this thesis provides evidence for wolverine hunting at Tse’K’wa 

throughout the mid to late Holocene, the earliest in subzone III h (5,400 – 6,800 cal BP), 

as well as in subzones IV b and IV a (1,500-5,400 cal BP) (Table 2, Table 14, Tables C1 

and C2). This baseline data may help to inform future conservation efforts and land 

management in the Peace River Region.  

While my work is based in morphological zooarchaeology, other techniques 

focusing on osteology could be used on the Holocene faunal assemblage at Tse’K’wa. 

ZooMS fingerprinting and aDNA could be applied to many of the faunal remains at the 

site given the high level of preservation of specimens. The analysis of aDNA is currently 

underway with a subset of faunal remains, including some carnivore, rodent, and fish 

remains from the site. ZooMS and aDNA analysis would be specifically useful for 

unidentifiable fragments and the remains of identified taxa that are difficult to narrow 

down to the species level through morphological analyses alone. Additionally, given the 

rarity of the preservation and stratigraphy at Tse’K’wa within academic archaeological 

literature, there is room for comparing the findings at the site to those excavated through 

consulting archaeology, grey literature, and paleontological findings.  
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Péter Szabó, Paul J. Lane, Alex C. McAlvay, Oliver J. Boles, Sarah Walshaw, Nik Petek, 
Kevin S. Gibbons, Erendira Quintana Morales, Eugene N. Anderson, Aleksandra 
Ibragimow, Grzegorz Podruczny, Jana C. Vamosi, Tony Marks-Block15, Joyce K. 
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Appendix A. Supplemental Tables  

Table A1. Site contexts examined during the study and counts of identifiable 
and unidentifiable bone within each unit and in total. 

Unit 
Number 

List of Contexts Number of 
Identified 
Specimens 

Number of 
Unidentified 
Specimens 

2 L1-1, L3-1, L4-1, L5-1, L6-1, L7-1, L9-1, L10-1, L11-1, 
L12-1, L14-1, L15-1, L16-1, L17-1 

350  88 

16 L 1-1 92 141 

20 L1-1, L1-2, L2-1, L7-4, L7-5, L7-6, L7-7, L7-9, L7-10, L7-
11, L7-18, L52-1 

34 99 

21 L1-1, L2-1, L5-1 28 164 

22 L1-1, L1-2, L3-1, L7-1, L7-2, L7-3, L7-4, L7-5, L7-6, L22-1, 
L23-1 

270 797 

23 L1-1, L2-1, L5-1, L6-1, L6-2, L7-2, L7-3, L7-4, L7-5, L7-6, 
L7-7, L7-8, L7-12, L7-13, L7-16, L7-17, L7-18, L9-1, L13-
1, L13-2, L15-1, L20-1, L31-1, L31-2, L33-1, L34-1, L44-1, 
L44-3, L44-4, L44-6, L46-1, L49-1, L62-1, L62-2, L77-1, 
L77-2, L98-2, L102-1, L102-2, L106-1 

132 502 

25 L1-1, L2-1, L4-1, L5-1, L6-1, L7-2, L7-3, L7-4, L7-5, L7-6, 
L9-1, L13-1, L13-2, L17-1, L22-1, L22-2, L23-1, L23-2, 
L25-1, L27-1, L38-1, L39-1, L39-3, L39-4, L39-5, L39-6, 
L39-7, L39-8, L39-9, L39-10, L39-11, L39-12, L39-13, 
L39-14, L49-1, L53-1, L62-1, L77-1, L82-1, L93-2, L93-4, 
L98-1 

538 3417 

27 L1-1, L2-1, L5-1, L6-1, L8-2, L9-1, L10-1, L12-1, L16-1, 
L16-2, L16-3, L22-1, L23-1, L31-1, L31-2, L31-3, L31-4, 
L31-5, L40-1, L43-1, L46-1, L49-1, L54-1, L55-1, L57-1, 
L60-1, L62-1, L63-1, L64-1, L72-1, L77-1, L77-2, L79-1, 
Wall scraping (462-492cmDBD) 

284 1198 

29 L1-1, L2-1, L5-1, L6-1, L-8-1, L9-1, L11-1, L12-1, L16-1, 
L16-2, L16-3, L18-1, L22-1, L23-1, L24-1, L31-1, L31-2, 
L31-3, L31-4, L31-5, L32-1, L35-1, L36-1, L40-1, L46-1, 
L46-2, L46-3, L49-1, L50-1, L54-1, L55-1, L56-1, L58-1, 
L59-1, L60-1, L62-1, L62-2, L62-3, L62-3 Wall collapse, 
L62-4, L70-1, L71-1, L76-1, L77-1, L77-2, L80-1, L81-1 

1453 7348 

32 L39-1, L65-1 149 464 

34 L31-1, L66-1, L69-1, L73-1, L75-1, L75-2, L75-3, L75-4, 
L89-1, L101-1 

456 1768 

35 L66-1, L99-1 157 258 

Total specimens: 3,943 16,244 
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Table A2. Taxa found within the thesis data, the zones they are found in, their 
NISP from undisturbed contexts, and their ecology. 

Species Common Name Zone NISP 
(undisturbed 
contexts) 

Ecology 

Thamnophis sp. Garter snake III b, III c, III d, III 
e, III g, III h, IV a, 
IV c 

38 Forests, woodlands, 
fields, grasslands, and 
lawns, but never far 
away from water 
(wetland, stream, or 
pond). 

Canis lupus Grey Wolf III h, IV a, IV b, 
IV c 

66 Forest (coniferous and 
woodland), mountain, 
and tundra 

Gulo gulo Wolverine IV a, IV b 10 High mountains, forests 
(coniferous and 
woodland), tundra 

Lynx sp. Lynx III g, III h 3 Coniferous forest and 
swamps 

Martes 
americana 

Marten III h, IV a, IV b, 
IV c 

16 Coniferous forests 

Vulpes vulpes Red fox III d, III e, III g, IV 
a, IV c 

41 Woodland, mountains, 
meadows, Urban areas. 

Alces alces Moose III b, IV c 3 Forests (coniferous and 
woodland), especially 
those with marsh. 

Bison bison Bison IV c 3 Prairie, Plains, and 
Forests (coniferous and 
woodland) 

Anserinae Goose or Swan III h 2 Near lakes, wetland, 
swamps and open fields 

Anatidae Duck, Goose, or 
Swan 

III d, III f, III g, IV 
a, IV c 

5 Near lakes, wetland, 
swamps and open fields 

Anatini  Surface feeding 
duck 

IV c 1 Near lakes, wetland, 
swamps and open fields 

Aythyinae, 
Anatinae,  
Mergini, 
Oxyurini, or Aix 

Duck III b, III d, III e, IV 
a 

9 Near lakes, wetland, 
swamps and open fields 

Small Aythyinae, 
Anatinae,  
Mergini, 
Oxyurini, or Aix 

Small duck III f, III h, IV c 4 Near lakes, wetland, 
swamps and open fields 

Colaptes sp. Flicker IV c 1 Only in boreal during 
summer migrations, 
prefer open woodlands, 
but are seen in 
mountain forests 
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Species Common Name Zone NISP 
(undisturbed 
contexts) 

Ecology 

Larus sp. Gull III e 1 Near water, usually 
oceanic 

Oxyura 
jamaicensis 

Ruddy duck III c 1 Northern aspect of 
range, only in the North 
boreal during summer, 
winter in coasts and 
unfrozen lakes. 

Podicipedidae Grebe III b, III c, III d, III 
e, III f, III h, IV a 

27 Freshwater, marshes, 
migrate south in winter 

Scolopacidae Sandpiper III b, III h 5 Breed in Northern 
latitudes during summer. 
Shorebirds, live near 
water. 

Tetraonidae Grouse IV a, IV c 4 Forest, tundra, or prairie 

Microtus 
xanthognathus 

Taiga Vole III d 1 Boreal forest and 
tundra. Marshland. 
Outside of modern 
range. 

Microtus 
longicaudus 

Long tailed Vole IV c 1 Prefer alpine meadows 
and shrubs, often near 
water. Diverse, from 
dense forest to open 
sagebrush.  

Tamias sp. Chipmunk III h, IV a, IV b, 
IV c 

4 Forests. 

Neotoma cinerea Bushy-tailed 
Wood Rat 

III b, III c, III g, III 
h, IV a, IV b, IV c 

54 Boreal woodlands to 
deserts. Cliff-dwellers 
and are often found on 
isolated, high-elevation 
exposed boulder areas. 

Zapus sp. Jumping Mouse III f 2 Open grassland or 
woodland with high 
moisture, dense 
vegetation on the shores 
of fresh water. 

Spermophilus sp. Ground squirrel IV c 2 Grasslands, meadows, 
steppe and semideserts. 

Clethrionomys 
sp. 

Red-backed Vole III b, III d, III e, III 
f, IV b 

11 Northern forest, tundra, 
bogs. 

Ondatra 
zibethicus 

Muskrat III b, III c, III e, III 
f, III g, III h, IV a, 
IV b, IV c 

93 Aquatic. Slow moving 
ponds, lakes, rivers, and 
swamps. 

Castor 
canadensis 

Beaver III b, III f, III h, IV 
a, IV b, IV c 

24 Aquatic. Slow moving 
ponds, lakes, rivers, and 
wetland. 
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Species Common Name Zone NISP 
(undisturbed 
contexts) 

Ecology 

Marmota 
flaviventris 

Yellow-bellied 
Marmot 

III e 2 Semi-desert, open 
woodland and forest, 
and alpine zones. Site 
outside of modern 
habitat. 

Marmota monax Groundhog III f, III h, IV a 10 Pastures, meadows, 
and open woodland. 

 

Table A3. Ecological reconstructions of each Holocene temporal subzone 
based off of niche and environmental information in Table 9. 
Wetland = blue. Forest = green. Coniferous forest = orange. 
Woodland = yellow. Grey = summer months only. Meadow = pink. 
Bouldery area of high elevation = purple. If taxon indicates two 
different ecosystems, text will be highlighted one colour and the cell 
highlighted another. 

Subzone Indicator Animals 
(Common name) 

NISP Ecology of surrounding area 

IV c Garter Snake 3 Coniferous forest with deciduous 
woodland, some open meadow areas, 
near marshland or wetland.  
 
Waterfowl absent in winter. 
 
 

Grey Wolf 4 

Marten 12 

Red Fox 2 

Moose 1 

Bison 3 

Duck, Goose, or Swan 1 

Surface feeding Duck 1 

Flicker 1 

Small Duck 2 

Grouse 2 

Long tailed Vole 1 

Chipmunk 1 

Bushy-tailed Wood Rat 30 

Ground Squirrel 2 

Muskrat 27 

Beaver 4 

IV b Grey Wolf 1 Coniferous forest near marshland or 
wetland. 
 

Wolverine 9 

Marten 1 

Chipmunk 1 

Bushy-tailed Wood Rat 8 

Red-backed Vole 1 

Muskrat 7 

Beaver 2 

IV a Garter Snake 3 

Grey Wolf 50 
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Subzone Indicator Animals 
(Common name) 

NISP Ecology of surrounding area 

Wolverine 1 Coniferous forest with deciduous 
woodland, some open forest, fields, or 
meadow areas, near marshland or 
wetland.  
 
Waterfowl absent in winter. 
 

Marten 1 

Red Fox 2 

Duck, Goose, or Swan 1 

Duck 3 

Grebe 1 

Grouse 2 

Chipmunk 1 

Bushy-tailed Wood Rat 6 

Muskrat 21 

Beaver 11 

Groundhog 3 

III h Garter Snake 2 Coniferous forest with deciduous 
woodland near marshland or wetland. 
 
Sandpipers present only in summer.  
 
Waterfowl absent in winter. 

Grey Wolf 10 

Lynx 2 

Marten 2 

Goose or Swan 2 

Small duck 1 

Grebe 1 

Sandpiper 1 

Chipmunk 1 

Bushy-tailed Wood Rat 6 

Muskrat 10 

Beaver 5 

Groundhog 1 

III g Garter Snake 7 Coniferous forest near marshland or 
wetland.  
 
Waterfowl absent in winter. 

Lynx 1 

Red fox 5 

Duck, Goose, or Swan 1 

Bushy-tailed Wood Rat 1 

Muskrat 3 

III f Duck, Goose, or Swan 1 Forest with open woodland or 
grassland, nearby wetland or 
marshland.  
 
Waterfowl absent in winter. 

Small duck 1 

Grebe 6 

Jumping Mouse 2 

Red-backed Vole 3 

Muskrat 4 

Beaver 1 

Groundhog 6 

III e Garter Snake 6 Forest with deciduous woodland with 
open fields or meadows, nearby 
wetland or marshland.  
 
Waterfowl absent in winter. 
 
 

Red Fox 31 

Duck 2 

Gull 1 

Grebe 13 

Red-backed Vole 2 

Muskrat 3 
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Subzone Indicator Animals 
(Common name) 

NISP Ecology of surrounding area 

III d Garter Snake 9 Boreal forest with nearby wetland or 
marshland. 
 
Waterfowl absent in winter. 

Red Fox 1 

Duck, Goose, or Swan 1 

Duck 2 

Grebe 2 

Taiga Vole 1 

Red-backed Vole 1 

III c Garter Snake 7 Rocky high elevation area with nearby 
wetland or marshland. 
 
Waterfowl absent in winter. 

Ruddy duck 1 

Grebe 3 

Bushy-tailed Wood Rat 3 

Muskrat 13 

III b Garter Snake 1 Subarctic forest with nearby wetland or 
marshland. 
 
Sandpipers present only in summer.  
 
Waterfowl absent in winter. 

Moose 2 

Duck 2 

Grebe 1 

Sandpiper 4 

Bushy-tailed Wood Rat 1 

Red-backed Vole 4 

Muskrat 5 

Beaver 1 
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Appendix B.  Data Referenced in Graphs and Tables 

 

Figure B1. Bivariate linear fit model for Figure 4. Slope 0.0237. Intercept 25.745. 
R 0.93803. T 7.6559. 

 

Figure B2. Bivariate linear fit model for Figure 5. Slope 0.0212. Intercept 16.819. 
R 0.94095. T 7.8611. 
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Table B1. NISP Counts. Data for Figure 8.  

Subzone Snowshoe 
Hare - 
Unburnt 

Snowshoe 
Hare - 
Burnt 

Snowshoe 
Hare - Total 

Small 
Rodents - 
Unburnt 

Small 
Rodents - 
Burnt 

Small 
Rodents - 
Total 

Bird - 
Unburnt 

Birds - 
Burnt 

Birds - 
Total 

III a/b 120 4 124 39 0 39 59 5 64 

III c 44 8 52 31 5 36 49 5 54 

III d/e 81 23 104 20 1 21 41 15 56 

III f 41 12 53 17 0 17 21 2 23 

III g 124 24 148 9 0 9 24 1 25 

III h / IV a 423 386 809 46 9 55 69 54 123 

IV b 650 112 762 106 6 112 101 18 119 

IV c 719 99 818 294 9 303 125 9 134 

 

Table B2.  NISP counts. Data for Figure 11. 

Subzone Carnivores Hare Ungulates Birds Large 
Rodents 

Small 
Rodents 

III a / b 1 124 27 62 19 395 

III c 6 52 2 54 36 176 

III d/e 36 104 6 52 26 88 

III f 6 53 2 24 17 10 

III g 16 148 2 25 18 19 

III h / IV a 196 810 89 120 100 24 

IV b 121 762 157 119 193 39 

IV c 104 819 82 135 111 40 

Totals: 486 2872 367 591 520 791 

 

Table B3.  The natural and archaeological counts of snowshoe hare and 
carnivore remains in both the thesis and legacy assemblages based 
on NISP. Raw data for Figure 14. 

Generalized Element Snowshoe Hare 
Natural 

Snowshoe Hare 
Archaeological 

Carnivore 
Natural 

Carnivore 
Archaeologic
al 

Crania 6 233 6 53 

Paw 36 937 40 102 

Torso 34 197 34 26 

Limb 12 404 14 41 
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Appendix C.  Species Counts by Subzone 

Table C1.  NISP Thesis Taxa by Subzone. Order, Genus, Species. 

Identified Taxa Common 
Name 

IV c IV b IV a III h III g III f III e III d III c III b III a 

Catostomidae Sucker 347 78 198 48 12 14 98 32 30 64 3 

Thamnophis sp. Garter Snake 3  3 2 7  6 9 7 1  

Anatidae Waterfowl 1  1  1 1  1    

Anserinae Geese and 
Swans 

   2        

Anatini  Surface 
feeding ducks 

 
1 

          

Aythyinae, Anatinae, 
Mergini, Oxyurini, or 
Aix 

Ducks   3    2 2  2  

Aythyinae, Anatinae, 
Mergini, Oxyurini, or 
Aix 

Small duck  
2 

   
1 

  
1 
 

     

Oxyura jamaicensis Ruddy duck         1   

Larus sp. Gull       1     

Podicipediformes Grebe   1 1  6 13 2 3 1  

Scolopacidae Sandpiper or 
Snipe 

   1      4  

Passeriformes Passerines 10 1 4   1 4  3 1  

Colaptes sp. Flicker 1           

Tetraonidae Grouse 2  2         

Strigiformes Small Owl 1           

Strigiformes Medium Owl 6  1         

Strigiformes or 
Falconiformes 

Small 
predatory bird 

   
2 

        

Sorex sp. Shrew  1 2         

Lagomorpha Lagomorph  1          

Lepus americanus  Snowshoe 
hare 

397 80 305 179 86 28 33 16 22 18  

Rodentia Rodent 4  2   1  3    

Rodentia Small Rodent 101 6 8 3  2 3 3 6 4  

Rodentia Large rodent 7 4 9   1 4     

Ondatra zibethicus Common 
Muskrat 

27 7 21 10 3 4 3  13 5  

Marmota sp. Marmot 2   1 1 3 8 1 7   

Marmota monax Groundhog   3 1  6      

Castor canadensis Beaver 4 2 11 5  1    1  

Neotoma sp. Woodrat 17 5 3         

Neotoma cinerea Bushy-tailed 
woodrat 

30 8 6 5 1    3 1  

Sciuridae Squirrels and 
chipmunks 

 1 1         

Spermophilus sp. Ground 
squirrel  

2           

Tamias sp. Chipmunk 1 1 1 1        

Muridae Mice and 
Voles 

52 6 9   5 1 1 4 3  

Microtus, 
Clethrionomys, and 
Phenacomys 

Vole 49 4 6  5 1 2 1 1   
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Identified Taxa Common 
Name 

IV c IV b IV a III h III g III f III e III d III c III b III a 

Microtus sp. Microtine 
Voles 

6 3 1   1 1 1  1  

Microtus 
pennsylvanicus or 
Microtus longicaudus 

Meadow or 
Long-tailed 
Vole 

8 2  1        

Microtus longicaudus Long-tailed 
Vole 

1           

Microtus 
xanthognathus 

Taiga Vole        1    

Clethrionomys sp. Red-backed 
Vole 

 1    3 2 1  4  

Reithrodontomys, 
Zapus, Peromyscus, 
or Onychomys 

Mouse 2         1  

Peromyscus sp. Deer mice 4  3   1      

Zapus sp. Jumping 
mouse 

     2      

Carnivora Carnivore 1 1  1        

Carnivora Small 
Carnivore 

8 1          

Carnivora Medium 
Carnivore 

1 2 11 10        

Carnivora Large 
Carnivore 

1 2  2  1      

Canis sp. Wolf, coyote, 
or dog 

2   1 1       

Canis lupus Grey Wolf 4 1 50 10        

Vulpes vulpes Red Fox 2  2  5  31 1    

Lynx sp. Lynx or 
bobcat 

   2 1       

Felis catus Domestic cat 4           

Gulo gulo Wolverine  9 1         

Martes sp. Marten or 
Fisher 

1     1      

Martes americana Marten 12 1 1 2        

Mustela or Neovison Small Weasel 1  1         

Mephitis mephitis Striped Skunk   1         

Ursus sp. Bear      1      

Artiodactyla Artiodactyl 52 67 41 1        

Artiodactyla Large 
Artiodactyl 

3 5 11 9  1 1     

Cervidae Large Cervid   3 2        

Alces alces Moose 1         2  

Odocoileus sp.  Deer 1           

Bovidae Bovids  64          

Bison bison Bison 3           
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Table C2. NISP Legacy Taxa by Subzone. Order, Genus, Species. 

Identified 
Taxa 

Common 
Name 

IV 
c 

IV 
b 

IV 
a 

III h/ 
IV a 

III h III g III f III e III 
d/e 

III d III c III 
b 

III 
a/b 

III 
a 

Anura Frog  1    1   1    1  

Serpentes Snake 4 9   1 1         

Anatidae Waterfowl 3 8 2 1 4 3         

Branta, 
Chen, Anser 

Goose 1              

Anatini  Surface 
feeding 
ducks 

5 5 2  1      1  1  

Aythyini Bay Ducks  2             

Aythyinae, 
Anatinae, 
Mergini, 
Oxyurini, or 
Aix 

Small duck 4 8 2  1      9    

Oxyura 
jamaicensis 

Ruddy duck   2            

Anas sp. Mallard and 
relatives 

4 5   1 1   1      

Anas 
platyrhyncho
s 

Mallard  1             

Melanitta 
deglandi 

White-
winged 
Scoter 

 1             

Mergus 
merganser 

Common 
Merganser 

    2 1         

Laridae Small gull  1             

Larus sp. Gull  1    1         

Podicipedifo
rmes 

Grebe  1 1  3 1 2  3  2  1 1 

Aechmophor
us sp. 

Western or 
Clarkes 
Grebe 

5 6 5  2    2   2  4 

Podiceps 
auritus 

Horned 
grebe 

      1  3     3 

Phalacrocor
ax sp. 

Cormorant    2           

Phalacrocor
ax auritus  

Double-
crested 
cormorant 

1              

Calidris sp. Sandpiper             4  

Calidris 
minutilla 

Least 
Sandpiper 

1 1             

Ceryle 
alcyon   

Belted 
Kingfisher 

  1            

Fulica 
americana 

American 
Coot 

    1          

Passeriform
es 

Passerines 7 8   6 2   1      

Corvus 
corax 

Raven      1         

Ectopistes 
migratorius
  

Passenger 
Pigeon 

1 3 1  1    1  1    
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Identified 
Taxa 

Common 
Name 

IV 
c 

IV 
b 

IV 
a 

III h/ 
IV a 

III h III g III f III e III 
d/e 

III d III c III 
b 

III 
a/b 

III 
a 

Hirundinidae Swallows 1              

Petrochelido
n pyrrhonota 

Cliff Swallow              1 

Tetraonidae Grouse 6 12 2  5    1  7 3  7 

Strigiformes Medium Owl  2             

Strigiformes Large Owl  1             

Surnia ulula Northern 
Hawk-Owl 

           5   

Falconiform
es 

Medium 
Falconiforme
s 

 1             

Myotis sp. Myotis bats  1             

Lepus 
americanus  

Snowshoe 
hare 

50
1 

68
9 

10
3 

14 22
9 

70 28 10 51  30 1
3 

38 5
5 

Ondatra 
zibethicus 

Common 
Muskrat 

54 62 10 1 13 14 1  5 3 16 1 7  

Marmota sp. Marmot 9 77 1 1 1  1  1      

Marmota 
monax 

Groundhog  21             

Castor 
canadensis 

Beaver 7 19 5  6    1   3  2 

Erethizon 
dorsatum 

Porcupine 1 1 1            

Neotoma sp. Woodrat 41 51 6  11  1        

Spermophilu
s sp. 

Ground 
squirrel  

             7 

Tamiasciuru
s 
hudsonicus 

Red Squirrel  1 1             

Tamias sp. Chipmunk 1 4 1  3 1 1  1   1 2  

Tamias 
minimus 

Least 
chipmunk 

    1 2         

Microtus, 
Clethrionom
ys, and 
Phenacomy
s 

Vole 64 42   11 1   3  9 1 5  

Microtus 
pennsylvani
cus 

Meadow 
Vole 

1              

Microtus 
xanthognath
us 

Taiga Vole 3 1   1          

Clethrionom
ys gapperi 

Southern 
Red-backed 
Vole 

1 5   1      10 1 1 1 

Peromyscus 
sp. 

Deer mice 6 34 1    1    1 5 1  

Carnivora Small 
Carnivore 

1 1    1         

Carnivora Medium 
Carnivore 

14 13 5  11 2         

Carnivora Large 
Carnivore 

6 6 1  8 1 1  1      
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Identified 
Taxa 

Common 
Name 

IV 
c 

IV 
b 

IV 
a 

III h/ 
IV a 

III h III g III f III e III 
d/e 

III d III c III 
b 

III 
a/b 

III 
a 

Canis sp. Wolf, coyote, 
or dog 

7 18 18 1 25  1  2      

Canis lupus Grey Wolf  1             

Vulpes 
vulpes 

Red Fox 8 19 4  3 4     1    

Puma 
concolor 

Cougar 1              

Lynx 
canadensis 

Lynx 3 5   1       1   

Felis catus Domestic cat 2 1             

Mustelidae Weasel 
family 

8 19 11 1 5    1  5    

Gulo gulo Wolverine  1   1          

Martes 
americana 

Marten 1 1 1            

Martes 
pennanti 

Fisher 5 3             

Mustela or 
Neovison 

Small 
Weasel 

1              

Mustela 
erminea 

Ermine     1          

Mustela 
nivalis 

Least 
Weasel 

2 1             

Neovison 
vison 

Mink 1 1             

Mephitis 
mephitis 

Striped 
Skunk 

7 12 1  2          

Ursus sp. Bear  2 1   1         

Ursus 
americanus 

Black Bear       1        

Artiodactyla Medium 
Artiodactyl 

1      1        

Artiodactyla Large 
Artiodactyl 

19 8 6  10      2 7  9 

Cervidae Cervid 2 6   1 1      1   

Alces alces Moose   1            

Cervus 
canadensis 

Wapiti  4 1            

Odocoileus 
sp.  

Deer  2 1            

Bison bison Bison  1   2 1   5   8   
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Table C3. NSP thesis data by subzone. 

Identified Taxa Common Name IV c IV b IV a III h III g III f III e III d III c III 
b 

III a 

Actinopterygii Bony Fish 73 5 9 1 1 1 2  5 4  

Reptilia Reptile     3   2   1 

Aves Small Bird 7 1 3  1    1 1  

Aves Medium Bird 30 5 16 7 6 7 4 2 4 6  

Aves Large Bird 3     1 2     

Mammalia Small mammal 70 4 32 27 1 7 5  3 7  

Mammalia Medium mammal 25 10 48 21 1 8 2   3  

Mammalia Large mammal 3 45 3 12   1     

 

Table C4. NSP legacy data by subzone *From Driver 1988 

Identified 
Taxa 

Common 
Name 

IV c IV b IV 
a 

III 
h 
/ 
IV 
a 

III 
h 

III 
g 

III 
f 

III e III 
e/d 

III 
d 

III 
c 

III 
b 

III 
a 
/ 
b 

III a 

Actinopterygii* Bony Fish 2157    184  359 42 184  186 

Aves Small Bird 2 9    2     2 1 2  

Aves Medium 
Bird 

29 36 10 1 19 4 4 1 9 1 20 2 3 7 

Aves Large Bird 1     1       1  

Mammalia Small 
mammal 

174 187 20 2 32 10 7  17 3 19 20 6 14 

Mammalia Medium 
mammal 

18 34 14 2 10 3 2  1  4   2 

Mammalia Large 
mammal 

6 3 3  1 1   1      
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Appendix D.  Codes 

Coding Method 

The codes outlined in this Appendix are standardized to aid in describing 

identified faunal specimens from the site of Tse’K’wa (HbRf-39). This coding system has 

been developed within the context of studying the zooarchaeology of the boreal forest 

and was based on codes from the 8th edition of the Crow Canyon Archaeological Centre 

Manual For Description of Vertebrate Remains (Driver 2006). 

The process of analyzing fauna began with all bags deemed “unanalyzed” being 

found within the collections and compared with collections records. Once the context of 

the sample bag had been established, the specimens within the bag were organized into 

four groups: unidentifiable (label: UnID), identifiable, definitely fish (label: Fish), and 

definitely bird (label: Bird). These four groups were re-bagged and labeled with the site 

context (Borden number, unit number (U), layer number (L)), and all faunal bags from 

the same site, unit, level, and layer were placed in a single bag together. Identifiable 

specimens are those where the element of the specimen can be ascertained. All 

unidentifiable specimens were separated into three groups (Unidentifiable Axial, 

Unidentifiable Long bone, and Unidentifiable), counted, and this data was stored in a 

separate excel document. 

The columns in the excel spreadsheet include site number (HbRf-39), Unit 

number, Layer number, Level number, Taxonomic designation, Element, Part of 

element, Cortical Thickness, Side, Fusion, Breakage, Modification, and a comments 

section.  

Identifying bone fragments to a taxon only occurred when the element the 

specimen represents was identified. Speculative identifications based on bone texture or 

specimen shape (i.e. Fish with unspecified element, or large mammal long bone) were 

not undertaken, with one exception. In the case of the designation of a specimen to large 

mammal long bone, this was only done for bones sampled for radiocarbon dating (code 

LO). 
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Codes describing specimen’s taxon were borrowed with modifications from the 

Crow Canyon Manual (Driver 2006). Identification to species level was only undertaken 

in the case where all other similar species have been positively ruled out during 

examination. To eliminate the problem of association, where specimens are assumed to 

be the same species due to proximity with each other, each specimen was analyzed and 

identified separately and based on its specific morphology. Specimens that articulate 

together were described in the comments column in the excel spreadsheet.  

The element column in the excel spreadsheet describes the specific bone within 

the animals’ body to which a specimen was assigned. Standard terms used in 

zooarchaeology were used to describe mammal and bird remains, while fish remains 

were described as is documented in Debbi Yee Cannons text Marine fish osteology: A 

manual for archaeologists (1987).  

Parts of elements represented were recorded in the excel spreadsheet and 

coded to represent the specific anatomical features of the element the specimen 

contains. The codes outlined below describe the features present on each specimen, 

including descriptions such as proximal or anterior, and distal or posterior. The code 1 in 

the ‘part’ column will always represent an entire, complete element. Epiphyses from long 

bones that are either fused or unfused were treated as a single specimen with the 

diaphysis they are either attached or matched to. Multiple fragments that can be 

reconstructed into a single piece will be treated as a single specimen, and the number of 

fragments that conjoin together will be recorded in the comments section. 

Specimens that are identified to the element of long bone, or one of the long 

bones of the body (femur, tibia, fibula, humerus, ulna, radius) were measured for cortical 

bone thickness. This was done with electronic calipers and recorded in codes based on 

millimeters (mm) in a separate column. If the cortical thickness exceeds 4mm, the exact 

thickness was recorded in the comments section. Only specimens that are broken, and 

therefore have an exposed medullary cavity were measured for cortical bone thickness. 

All other specimens have a NA (Not Available) code in this column of the spreadsheet. 

The side column refers to the side of the body in which a specimen came from, 

which was marked as either right (R), left (L), irrelevant (NA), or unknown (UK). 



152 

Irrelevant will be used in the case of certain midline elements, such as the vertebral 

column, rays and spines, and the sternum.  

There are two separate columns for fusion, the first for the anterior/proximal 

fusion stage, and the second for the posterior/distal fusion stage. Breakage patterns 

were recorded in the excel spreadsheet as outlined in the codes below, with terms 

borrowed from Reitz and Wing (2008). Modifications to the bone, either natural (e.g. 

water rolling, rodent gnawing), or cultural (e.g. butchery marks, burning) were recorded 

in the excel spreadsheet according to the codes below.  

Taxon Codes - Mammals 

Codes described here are borrowed with minor modifications from the Crow 

Canyon zooarchaeology manual (Driver 2006).  

Standard Zoological Descriptions for Mammals 

Most of the following designations are taken from Mammals of North America 

(4th edition), by Fiona A. Reid (Houghton Mifflin Company, 2006).  

Taxonomic Designation Common Name Code 
   
Mammalia Mammal VCV 

Insectivora Insectivores INS 
   

Soricidae Shrews SRC 

Sorex sp. Shrew SRX 

Sorex arcticus Arctic shrew SXA 

Sorex tundrensis Tundra shrew SXT 

Sorex cinereus Masked shrew SXC 

Sorex haydeni Hayden’s shrew SXD 

Sorex monticolus Montane shrew SXE 

Sorex hoyi Pygmy shrew SXN 

Sorex palustris Water shrew SXP 

Sorex vagrans Wandering shrew SXV 
   

Chiroptera Bats CHI 

Myotis sp. Myotis bats MYO 
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Myotis yumanensis Yuma Myotis MYY 

Myotis evotis Long-eared Myotis MYE 

Myotis volans Long-legged Myotis MYV 

Myotis californicus California Myotis MYC 

Myotis lucifugus Little Brown Myotis MYF 

Myotis septentrionalis Northern myotis MYH 

Lasionycteris noctivagans Silver-haired bat LSN 

Eptesicus fuscus Big brown bat EPF 

Laisurus cinereus Hoary bat LCH 

Corynorhinus townsendii Townsend's big-eared bat    PLT 

Euderma maculatum Spotted bat EDM 
   

Lagomorpha Rabbits and hares LAG 

Ochotona princeps American Pika OCP 

Ochotona collaris Collared Pika OCC 

Sylvilagus sp. Cottontail SYL 

Lepus sp. Jackrabbit or hare LEP 

Lepus americanus Snowshoe hare LPA 

Lepus othus Alaskan hare LPH 

Lepus townsendii White-tailed jackrabbit LPW 
   

Rodentia Rodents ROD 

Sciuridae Squirrels SCI 

Tamias sp. Chipmunk EUT 

Tamias minimus Least chipmunk EUM 

Tamias amoenus Yellow-pine chipmunk EUP 

Marmota sp. Marmot MAR 

Marmota flaviventris Yellow-bellied marmot MAF 

Marmota monax Groundhog MMG 

Ground squirrels Ground squirrels GSQ 

Spermophilus sp. Ground squirrels SPE 

Spermophilus richardsonii Richardson’s ground squirrel   SPR 

Spermophilus colombianus  Colombian ground squirrel  SPC 

Spermophilus lateralis Golden-mantled ground squirrel SPL 

Spermophilus parryii Arctic ground squirrel  SPA 

Spermophilus tridecemlineatus   Thirteen-lined ground 
squirrel  

SPS 

Tamiasciurus hudsonicus Red squirrel TAH 

Glaucomys sabrinus Northern Flying squirrel  GSN 

Geomyidae Pocket gophers GEO 
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Thomomys sp. Pocket gopher THO 

Thomomys talpoides Northern pocket gopher THN 

Muridae Deer mice, voles etc. MUR 

Reithrodontomys, Zapus, 
Peromyscus, and Onychomys  

 Mice MOZ 

Reithrodontomys megalotis   Western harvest mouse REM 

Peromyscus sp. Mice PER 

Peromyscus maniculatus Deer mouse PEM 

Peromyscus keeni Keens mouse PEK 

Onychomys leucogaster Northern grasshopper mouse ONL 

Neotoma sp. Wood rat NEO 

Neotoma cinerea Bushy-tailed wood rat NEC 

Microtus, Clethrionomys, And 
Phenacomys 

Small Voles VOL 

Microtus longicaudus or Microtus 
pennsylvanicus 

Meadow or Long-tailed Vole YWZ 

Microtus sp. Microtine Vole MIC 

Microtus montanus Montane Vole MIM 

Microtus longicaudus Long-tailed Vole MIL 

Microtus xanthognathus Taiga Vole MIX 

Microtus oeconomus Tundra Vole MIT 

Microtus pennsylvanicus Meadow Vole MIP 

Microtus richardsoni Water Vole MIW 

Clethrionomys sp. Red-backed Vole YYY 

Clethrionomys gapperi Southern red-backed vole CGS 

Clethrionomys rutilus Northern red-backed vole CGN 

Phenacomys ungava Eastern heather vole PUE 

Phenacomys intermedius Western heather vole PUW 

Ondatra zibethicus Common Muskrat OND 

Dicrostonyx Collared Lemming DXZ 

Lemmus trimucronatus Brown Lemming LEB 

Synaptomys borealis Northern Bog lemming SBB 

Zapus sp.  Jumping Mouse PAZ 

Zapus princeps Western jumping mouse ZAP 

Zapus hudsonius Meadow jumping mouse ZAM 

Erethizon dorsatum Porcupine ERE 

Castor canadensis Beaver CAC 

Sigmodon sp. Cotton Rat SIG 

Orzomys sp. Rice Rat ORZ 

Mus musculus Introduced House mouse MMM 

Rattus norvegicus Introduced Norway rat RNR 
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Didelphis virginiana Virginia Opossum DVO 
   

Carnivora Carnivores CRN 

Canidae Dogs, wolves CAN 

Canis sp. Dog, wolf, coyote CNS 

Canis latrans Coyote CLT 

Canis lupus Wolf CLU 

Canis familiaris Dog CAF 

Vulpes sp. Fox VUL 

Vulpes vulpes Red fox VVU 

Vulpes velox Kit fox VUM 

Vulpes lagopus Arctic Fox VLA 

Ursidae Bears URS 

Ursus americanus Black bear URA 

Ursus arctos Brown bear URH 

Ursus maritimus Polar Bear URP 

Procyon lotor Raccoon PRL 

Mustelidae Weasels MUT 

Martes sp. Marten or Fisher MMF 

Martes americana Marten MAA 

Martes pennanti Fisher MAP 

Mustela or Neovision Small Weasel MST 

Mustela nivalis Least weasel MUL 

Mustela erminea Ermine MUE 

Mustela frenata Long-tailed weasel MUF 

Neovison vison Mink MUV 

Gulo gulo Wolverine GLL 

Taxidea taxus Badger TXT 

Spilogale gracilis Western spotted skunk  SPG 

Mephitis mephitis Striped skunk MEM 

Lutra canadensis River otter LUC 

Felidae Cats FEL 

Puma concolor Mountain lion FEC 

Lynx rufus Bobcat LYR 

Lynx canadensis Lynx LYC 

Lynx sp. Lynx/bobcat LYN 

Felis catus Domestic cat XXX 
   

Artiodactyla Artiodactyls ART 

Cervidae Deer family CVD 
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Alces alces Moose ALM 

Cervus elaphus Wapiti CEE 

Rangifer tarandus Caribou RTC 

Odocoileus sp. Deer ODO 

Odocoileus hemionus Mule deer ODH 

Odocoileus virginianus White-tailed deer ODV 

Ovis sp. Sheep OVI 

Ovis canadensis Bighorn sheep OVC 

Ovis dalli Dall’s sheep OVD 

Ovis aries Domestic sheep OVA 

Capra hircus Domestic goat CPH 

Oreamnos americanus Mountain goat OAM 

Bison bison Bison BIS 

Bos taurus Cattle BOS 

Bovidae Cattle, sheep etc. BOV 
   

Equus caballus Horse EQU 

 
  

Non-standard descriptions for mammals 

Size Designation Designation Code 
   
Snowshoe hare size or smaller  Small mammal SMA 

Deer size or smaller  Medium mammal MMA 

Larger than deer Large mammal LMA 

Woodrat or smaller rodent Small rodent SMR 

Rodent larger than wood rat Large rodent LGR 

Carnivore smaller than fox Small carnivore SMC  

Fox size or larger carnivore Medium carnivore MCA 

Wolf size or larger carnivore Large carnivore LGC 

Skunks Mephitidae SKU 

Deer size artiodactyl Medium artiodactyl MDA 

Wapiti/bison size artiodactyl Large artiodactyl LGA 

Moose or Elk Large Cervid LCM 
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Taxon Codes - Birds 

 Standard zoological descriptions for birds 

Bird names are taken from Check-List of North American Birds (7th edition), 

American Ornithologists' Union, 1998. No Passerine species are coded here unless the 

species is the only representative of a family. This is because there are very large 

numbers of Passerines, of which few are likely to be positively identified in 

archaeological sites.  

Taxonomic Designation Common Name Code 
   
Aves Bird KVK 
   

Gaviidae Loons GAV 

Gavia immer Common Loon GAI 

Gavia stellata Red-throated Loon GVR 

Gavia pacifica Pacific Loon GVP 
   

Podicipedidae Grebes POD 

Podiceps nigricollis Eared Grebe POC 

Podilymbus podiceps Pied-billed grebe POP 

Podiceps auritus Horned grebe AAA 

Podiceps grisgena Red-necked Grebe AAP 

Aechmophorus sp. Western or Clarkes Grebe EEX 

Aechmophorus occidentalis   Western Grebe EEA 
   

Pelecanidae Pelicans PEL 

Pelecanus erythrorhynchos   White Pelican PLE 
   

Ardeidea Herons etc. CIC 

Botaurus lentiginosus American Bittern BOL 

Ardea herodias Great Blue Heron ARH 

Nycticorax nycticorax Black-crowned Night Heron  NYN 

Threskiornithidae Ibises and Spoonbills WCW 

Plegadis chihi White-faced Ibis PLC 
   

Anseriformes Waterfowl QWQ 

Anatidae  Geese, Swans, and Ducks ANF 
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Anserinae Geese and swans ANR 

Cygnus sp. Swan DDD 

Cygnus buccinator Trumpeter Swan EWE 

Branta, Chen, Anser Goose GGG 

Branta canadensis Canada Goose BRC 

Aythyinae, Anatinae, Mergini, 
Oxyurini, or Aix 

Duck DHD 

Anatini Surface feeding ducks ANA 

Anas sp. Mallards and relatives ANS 

Anas platyrhynchos Mallard APL 

Anas acuta Pintail ANC 

Anas strepera Gadwall AST 

Anas americana American widgeon AAM 

Anas clypeata Shoveler SFO 

Anas discors Blue-winged teal AND 

Anas cyanoptera Cinnamon teal ACY 

Anas crecca Green-winged teal ACR 

Aix sponsa Wood duck AXW 

Aythyini Bay ducks AYT 

Aythya Redheads etc. ATH 

Aythya americana Redhead AYA 

Aythya valisineria Canvasback AYV 

Aythya collaris Ring-necked duck AYO 

Aythya marila Greater Scaup AYM 

Aythya affinis Lesser Scaup AYF 

Mergini Mergansers and Scoters MER 

Melanitta deglandi White winged Scoter  WWS 

Melanitta perspicillata Surf Scoter WWR 

Mergus merganser Common Merganser MGM 

Mergus serrator Red-breasted Merganser MGG 

Lophodytes cucullatus Hooded Merganser LOC 

Bucephela sp. Goldeneyes etc. BUC 

Bucephela clangula Common Goldeneye BCL 

Bucephela islandica Barrow's Goldeneye BCI 

Bucephela albeola Bufflehead BCA 

Oxyura jamaicensis Ruddy Duck OXY 

Histrionicus histrionicus Harlequin Duck HLQ 

Clangula hyemalis Long-tailed Duck LTD 
   

Falconiformes Vultures, hawks, eagles FAL 
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Pandion haliaetus Osprey PAH 

Accipitridae Eagle EXZ 

Haliaeetus leucocephalus Bald Eagle HAL 

Aquila chrysaetos Golden Eagle AQC 

Accipiter gentilis Goshawk ACG 

Accipiter cooperii Cooper's Hawk ACC 

Accipter striatus Sharp-shinned Hawk ACS 

Circus cyaneus Northern Harrier YCY 

Buteo sp. Hawks BUT 

Buteo regalis Ferruginous Hawk BUR 

Buteo jamaicensis Red-tailed Hawk BUJ 

Buteo swainsoni Swainson's Hawk BUS 

Buteo lagopus Rough-legged Hawk BLB 

Buteo platypterus Broad Winged Hawk BPT 

Falco sp. Falcons FLC 

Falco mexicanus Prairie Falcon FAM 

Falco peregrinus Peregrine Falcon FAP 

Falco columbarius Merlin FAC 

Falco sparverius American Kestrel FAS 

Falco rusticolus Gyrfalcon GYF 

Falco tinnunculus Eurasian Kestrel FTN 

Falco subbuteo Eurasian Hobby FTH 

Cathartidae Vultures VCX 

Cathartus aura Turkey Vulture VCZ 
   

Phasianidae Grouse etc. GAL 

Tetraonidae Grouse TET 

Dendragapus obscurus Dusky Grouse DEO 

Dendragapus fuliginosus Sooty Grouse DFF 

Tympanuchus phasianellus  Sharp-tailed Grouse DTT 

Bonasa umbellus Ruffed Grouse BNZ 

Falcipennis canadensis Spruce Grouse FCG 

Lagopus sp. Ptarmigan PTG 

Lagopus lagopus Willow Ptarmigan PTW 

Lagopus muta Rock Ptarmigan PTR 

Lagopus leucura White-tailed Ptarmigan PTP 
   

Gruidae Cranes etc. GRU 

Grus canadensis Sandhill Crane GRC 

Rallidae Rails RLD 
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Rallus limicola Virginia Rail RAL 

Porzana carolina Sora PZC 

Coturnicops novaboracensis   Yellow Rail CON 

Fulica americana American Coot FUA 
   

Phalacrocoracidae Cormorants PCC 

Phalacrocorax sp. Cormorant TTT 

Phalacrocorax auritus Double-crested cormorant DSD 
   

Charadriiformes Shorebirds and gulls CHA 

Charadriidae Plovers CHR 

Pluvialis squatarola Black-bellied Plover SQS 

Pluvialis dominica American Golden Plover SQP 

Charadrius semipalmatus Semipalmated Plover CHZ 

Charadrius vociferus Killdeer CHV 

Recurvirostra americana American Avocet REA 

Himantopus mexicanus Black-necked Stilt MXB 

Scolopacidae Sandpipers SCO 

Tringa melanoleuca Greater Yellowlegs TOM 

Tringa flavipes Lesser Yellowlegs TOF 

Tringa solitaria Solitary Sandpiper TRS 

Tringa semipalmata Willet CAS 

Tringa incana Wandering Tatler TWT 

Numenius americanus Long-billed Curlew NUK 

Actitis macularia Spotted Sandpiper ACM 

Calidris sp. Sandpiper XVX 

Calidris alba Sanderling CDA 

Calidris pusilla Semipalmated Sandpiper  CDP 

Calidris minutilla Least Sandpiper CDI 

Bartramia longicaudea Upland Sandpiper CDZ 

Limnodromus griseus Short-billed Dowitcher LIX 

Gallinago gallinago Common Snipe GGA 

Gallinago delicata Wilson’s Snipe GGX 

Phalaropus tricolor Wilson's Phalarope STT 
   

Laridae Gulls and terns LAR 

Larinae Gulls LAN 

Larus sp. Gull LWL 

Larus delawarensis Ring-billed Gull LRD 

Larus argentatus Herring Gull LRG 
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Larus philadelphia Bonapartes Gull LRZ 

Larus californicus California Gull LRX 

Larus canus Mew Gull LRW 

Sterninae Terns STN 

Sterna forsteri Forster's Tern STF 

Sterna hirundo Common Tern STZ 

Hydroprogne caspia Caspian Tern STX 

Chlidonias niger Black Tern CHN 
   

Columbiformes Pigeons and doves CMB 

Columbidae Pigeons  CCC 

Patagioenas fasciata Band-tailed Pigeon CMF 

Columba livia Rock Dove RXD 

Zenaida macroura Mourning Dove ZNM 

Ectopistes migratorius Passenger Pigeon GZX 
   

Strigiformes Owls STI 

Tyto alba Barn Owl TYA 

Otus asio Screech Owl OTA 

Bubo virginianus Great Horned Owl BUV 

Bubo scandiacus Snowy Owl BUZ 

Asio sp. Eared Owls ASI 

Asio otus Long-eared Owl ASO 

Asio flammeus Short-eared Owl ASF 

Strix nebulosa Great Grey Owl SXQ 

Strix varia Barred Owl SXB 

Strix occidentalis Spotted Owl STO 

Megascops kennicottii Western Screech Owl SKZ 

Athene cunicularia Burrowing Owl ATC 

Aegolius acadicus Northern Saw-whet Owl AEA 

Aegolius fenereus Boreal Owl AEZ 

Otus flammeolus Flammulated Owl OFL 

Glaucidium gnoma Northern Pygmy Owl GLG 

Surnia ulula Northern Hawk-Owl ULU 
   

Caprimulgidae Goatsuckers CPM 

Phalaenoptilus nuttalli Poor-will PHN 

Chordeiles minor Common Nighthawk CHM 

Chordeiles acutipennis Lesser Nighthawk CHO 
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Apodidae Swifts APO 

Chaetura vauxi Vaux’s Swift VXS 

Cypseloides niger Black Swift CYP 

Aeronautes saxatalis White-throated Swift AES 
   

Trochilidae Hummingbirds APD 
   

Alcedinidae Kingfishers CII 

Ceryle alcyon   Belted Kingfisher CEC 
   

Picidae Woodpeckers PIC 

Colaptes sp. Flicker GFG  

Picoides scalaris Ladder-backed Woodpecker   PES 

Melanerpes erythrocephalus   Red-headed Woodpecker   MEE 

Melanerpes lewis Lewis' Woodpecker ASL 

Sphyrapicus varius Yellow-bellied Sapsucker   SVA 

Sphyrapicus thyroides Williamson's Sapsucker SPT 

Sphyrapicus nuchalis Red-naped Sapsucker SPY 

Picoides villosus Hairy Woodpecker PEV 

Picoides pubescens Downy Woodpecker PEP 

Picoides arcticus Black-backed Woodpecker PEZ 

Picoides dorsalis American 3-toed Woodpecker PEX 

Picoides tridactylus Eurasian 3-toed Woodpecker PIT 

Dryocopus pileatus Pileated woodpecker YPY 
   

Passeriformes Perching birds PAS 

Tyrannidae Flycatchers TYR 

Alaudidae Larks AZX 

Eremophila alpestris Horned Lark ERS 

Hirundinidae Swallows HIR 

Petrochelidon pyrrhonota Cliff swallow FFF 

Corvidae Jays and crows COV 

Corvus corax Raven COC 

Corvus brachyrhynchos American Crow COK 

Pica hudsonia Blackbilled Magpie PZX 

Cyanocitta sp. Jays TYZ 

Perisoreus canadensis Greyjay PJZ 

Nucifraga columbiana Clark's Nutcracker NUC 

Cinclus mexicanus Dipper CIN 

Sittidae Nuthatches SIT 
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Certhiidea Creeper CZZ 

Certhia americana Brown Creeper CEF 

Paridae Chickadees PRD 

Troglodytidae Wrens TRO 

Cinclidae Dippers CXZ 

Regulidae Kinglets RZZ 

Mimidae Mockingbirds and thrashers   MID 

Turdidae Thrushes, robins etc. TUD 

Sylviidae Gnatcatchers SYV 

Motacillidae Pipits and Wagtails MOT 

Bombycillidae Waxwings BOM 

Emberizidae Sparrows EZB 

Ptilogonatidae Silky-flycatchers PKZ 

Phainopepla nitens Phainopepla PHP 

Laniidae Shrikes LAI 

Vireonidae Vireos VIR 

Parulidae Wood warblers PAR 

Icteridae Blackbirds and oriole ICT 

Thraupidae Tanagers THR 

Fringillidae Finches, crossbills, grosbeaks FRG 

Cardinalidae Cardinals, buntings CBZ 

  

 

Non-standard descriptions for birds 

Size Designation Designation Code 
   

Robin size and smaller Small bird SBI 

Mallard size and smaller Medium bird MBI 

Birds larger than mallard Large bird LBI 

Peregrine Falcon and smaller   Small Falconiformes  SMF 

Larger than Peregrine Falcon  Medium Falconiformes  MFA 

Bald Eagle and larger  Large Falconiformes LGF 

Anas crecca sized duck Small Duck HHH 

Peregrine Falcon and smaller   Small Predatory bird  VVV 

Saw-whet sized Small Owl BBB 

Smaller than barn owl Medium Owl JJJ  

Barn owl size or larger Large Owl UUU 

Size similar to Bonaparte’s Gull   Small gull  SSS 
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Size similar to Bonaparte’s Gull   Small shorebird  QQQ 

Larger than Ring-billed Gull  Large shorebird III 

Size of Clarkes grebe Large Grebe FDC 

 

Taxon Codes - Amphibians, Reptiles and Fish 

Standard zoological descriptions for Amphibians, Reptiles and Fish 

Terminology is taken from National Audubon Society Field Guide to North 

American Reptiles and Amphibians by John Behler and F. Wayne King, 2008 reprinting 

(Chanticleer Press 1979).    

Taxonomic Designation Common Name Code 
   
Animalia Fauna XCZ 
   

Vertebrata Vertebrate VGV 
   

Reptilia and Amphibia Reptile or amphibian RAP 
   

Amphibia Amphibians AMP 
   

Ambystoma gracile Northwestern salamander  AMN 

Ambystoma macrodactylum   Long-toed salamander AML 

Taricha granulosa Rough skinned newt TGR 

Ensatina eschscholtzi Ensatina EEE 
   

Ascaphus truei Tailed frog ATT 

Pelobatidae Spadefoot toads PLB 

Scaphiopus intermontanus Great Basin spadefoot SCN 

Scaphiopus bombifrons Plains spadefoot SCB 

Bufonidae True toads BUF 

Bufo boreas Western toad BFB 

Bufo hemiophrys Canadian Toad BFX 
   

Anura Frogs FRO 

Hylidae Treefrogs HYD 

Pseudacris triseriata Chorus frog PST 

Ranidae True frogs RAN 
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Rana pipiens Leopard frog RNP 

Rana pretiosa Spotted frog RNS 

Rana sylvatica Wood frog RNW 
   

Reptilia Reptiles REP 
   

Chrysemys picta Painted turtle CHP 
   

Squamata Lizards LIZ 
   

Serpentes Snakes  SNA 

Colubridae Colubrid snakes CBR 

Lampropeltis triangulum Milk snake LAT 

Thamnophis sp. Garter snake WWW 

Thamnophis elegans Western terrestrial garter snake  THE 

Thamnophis ordinoides Northwestern garter snake THG 

Thamnophis radix Plains garter snake THP 

Thamnophis sirtalis Common garter snake THS 

Hypsiglena torquata Night snake HYT 

Charina bottae Rubber boa CBB 

Coluber constrictor Racer CCR 

Heterodon naisicus Western hognose snake HNH 

Pituophis melanoleucus Pine-gopher snake PMP 

Viperidae Pit vipers and rattlesnakes   VIP 

Crotalus viridis Western rattlesnake CRV 
   

Pisces Fish PIS 

Esox lucius Northern Pike ELN 

Sander vitreus Walleye SVW 

Catostomidae Sucker CSU 
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Element Codes – Mammals 

Element Codes 

Bone fragments that cannot be identified to element must be recorded as: 

UN UNIDENTIFIED 
 

For the analysis of Randal Preston’s legacy Data, the following element codes 

were created  

ZX – Carpal or tarsal 
ZV – Rib or vertebral process 
ZW – Tubular compact bone 
 

Mammalian element codes arranged anatomically 

AN ANTLER 
HC HORN CORE 
CR CRANIAL 
BO BASIOCCIPITAL 
BS BASISPHENOID 
BU BULLA 
FA FACIAL 
FR FRONTAL 
LA LACRIMAL 
MX MAXILLA 
NS NASAL 
OC OCCIPITAL CONDYLE 
OX  OCCIPITAL 
PE PETROSA 
PO PAROCCIPITAL 
PR PARIETAL 
PM PREMAXILLA 
PS PRESPHENOID 
SP SPHENOID 
SQ SQUAMOSAL 
TE TEMPORAL 
ZG ZYGOMATIC 
 
MN MANDIBLE 
 
HY HYOID 
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VE VERTEBRA 
AT ATLAS 
AX AXIS 
CE CERVICAL 
TH THORACIC 
RI  RIB 
OO OSSIFIED COSTAL CARTILAGE 
ST STERNUM 
LU LUMBAR 
SA SACRAL 
UR CAUDAL 
 
LO  LONG BONE (Only used for chemically sampled bone) 
 
SC SCAPULA 
CL CLAVICLE 
HU HUMERUS 
RA RADIUS 
UL ULNA 
CP CARPAL 
SK SCAPHOID 
LY LUNATE 
MC METACARPUS 
ML LATERAL METACARPUS (UNGULATES) 
 
IN  INNOMINATE 
FE FEMUR 
PA PATELLA 
FI  FIBULA 
TI   TIBIA 
AS ASTRAGALUS 
CA CALCANEUS 
TA OTHER TARSALS 
MT METATARSUS 
MV LATERAL METATARSUS (UNGULATES) 
 
MP METAPODIAL 
1P PROXIMAL PHALANX (FIRST PHALANX) 
2P MEDIAL PHALANX (SECOND PHALANX) 
3P TERMINAL PHALANX (THIRD PHALANX) 
PH PHALANX 
SE SESAMOID 
 
BA BACULUM 
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Coding system for mammalian teeth 

The only teeth to be coded are loose teeth. Teeth that can be fitted back into 

mandibles and maxillae were not be coded. Each tooth is assigned a two-letter code. 

The first letter defines the type of tooth (incisor, premolar etc.). The second letter 

describes the tooth as either deciduous or permanent. Remember that only incisors, 

canines and premolars have deciduous precursors; there are no deciduous molars. 

 
Tooth name codes (first letter) 
Y INCISOR 
K CANINE 
X PREMOLAR 
Z MOLAR 
T UNKNOWN TOOTH FRAGMENT 
 
Age codes (second letter) 
D DECIDUOUS 
P PERMANENT 
N NOT KNOWN 

 

Element Codes – Birds 

Coding system for avian elements 

Birds have a skeleton similar to mammals, with similarly named elements. For 

bird bones, use all applicable mammalian codes, with the following additions and 

changes. 

Mandible - although bird mandibles are composed of more than one bone, in most 

cases the portions that survive archaeologically will not be of individual bones but 

composite pieces. Therefore, bird mandibles will be coded as MN (as in mammals).  

Tracheal Rings - It is possible that you will find tracheal rings (TR) preserved. 

Vertebral column - Same codes, but remember that posterior thoracics, lumbars, 

sacrals, and anterior caudals are fused to form the synsacrum (SS). The most posterior 

vertebra is the pygostyle (PY). 



169 

Ribs - Same codes but remember birds have separate sternal ribs (SR) which lie 

between the ribs and the sternum. 

Pectoral girdle - Same code for scapula; add coracoid (CO) and furculum (FU) 

Pelvic girdle - Same codes 

Wing - Same codes for analogous bones. The carpometacarpus is coded as a 

metacarpus, as in the mammals. See below for phalanx codes. 

Leg - Same codes for analogous bones. The tibiotarsus is coded as a tibia. The 

tarsometatarsus is coded as a metatarsus, as in mammals. Remember that birds don't 

have tarsals. See below for phalanx codes. Ossified tendons (OT) are quite common. 

The phalanges of the feet are often difficult to distinguish, with the exception of 

the terminal phalanx. If you are confident of the position of the individual phalanx, use 

the following codes: proximal phalanx (P1), second phalanx (P2), third phalanx (P3), 

terminal phalanx (P4). If no distinction can be made PH (phalanx) will be used. 

 
TR TRACHEAL RING 
SS SYNSACRUM 
PY PYGOSTYLE 
SR STERNAL RIB 
CO CORACOID 
FU FURCULUM 
PH ANY PHALANX 
P1 PROXIMAL PHALANX 
P2 SECOND PHALANX 
P3 THIRD PHALANX 
P4 TERMINAL PHALANX 
EG EGG SHELL 
QU QUADRATE 
OT OSSIFIED TENDON 
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Element Codes – Amphibians and Reptiles 

Coding system for amphibians and reptile elements 

When possible, the codes for mammals and birds are to be used for amphibian 

and reptile bones that have the same names. Use the system for bird phalanges to code 

phalanges of amphibians and reptiles. Notes and additions to the codes are as follows: 

Cranium and Mandible - Use CR and MN (as for mammals and birds) for any 

fragments that are composed of more than one named bone type. 

Turtle Shell - In turtles, you may divide portions of the "shell" into plastron (PL) or 

carapace (CC). For fragments of shell that cannot be so determined, use SH ("shell"). 

Vertebrae - are not always named in the same way as birds and mammals. For 

unassigned vertebrae use VE. Some reptiles and amphibians have urostyle (US). 

Long bones - As radius/ulna and tibia/fibula are fused together in amphibians, use RU 

for the former and TF for the latter. 

Sternum - All portions of the sternal complex should be coded as ST (same as birds and 

mammals).  

The unique element codes for amphibians and reptiles are: 

 
PL PLASTRON 
CC CARAPACE 
SH SHELL (INDETERMINATE TURTLE SHELL) 
VE VERTEBRA 
US UROSTYLE 
RU RADIUS/ULNA 
TF TIBIA/FIBULA 
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Element Codes – Fish 

Element codes for fish 

Same codes used for mammals and birds for similarly named elements. Fish 

anatomical names will come from Marine Fish Osteology: A Manual for Archaeologists 

by Debbi Yee Cannon (1987).  

 
BC BASIOCCIPITAL 
BP BASIPTERIGIUM 
CH CERATOHYAL 
CT CLEITHRUM 
DE DERMETHMOID 
EC EPIOTIC 
EP ECTOPTERYGOID 
HM HYOMANDIBULAR 
HL HYPURAL 
IO  INTEROPERCULAR 
ME METAPTERYGOID 
OP OPERCULUM 
PC PREOPERCULAR 
PD PARASPHENOID 
PG PHARYNGEAL PLATES 
PW PROOTIC 
PZ POSTTEMPORAL 
PV PRECAUDAL VERTEBRAE 
SB SUBOPERCULUM 
SO SUPRAOCCIPITAL 
SU SUPRAETHMOID 
RS RAYS AND SPINES  
VO VOMER 
DT  DENTARY 
AR ARTICULAR 
BR BARNCHIOSTEGAL 
PT PTERYGIOPHORES 
SZ SCALE 
UV ULTIMATE VERTEBRAE 
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Part Codes 

A one- or two-digit code is used to describe the portion of the element 

represented.  

Mammal Element Part Codes 

Antler/ horn core 
1  Complete 
10  Fragment attached to cranium 
2  Fragment 
 
Cranial 

The cranium is composed of individually named bones. If the cranial fragment 
consists only of a single bone, name the element and use the following codes 

1  Complete 
2  Fragment 

If the specimen is a complete cranium, or if it is a fragment made up of more than 
one cranial bone use the following codes. 

1  Complete 
3  Posterior fragment 
4  Anterior fragment 
5  Ventral fragment 
6  Dorsal fragment 
7  Other fragment 
20  Complete posterior to nasals 
21  Fragment with complete maxilla and premaxilla 
22  Fragment with complete maxilla 
23  Fragment with partial maxilla 
24  Fragment with complete premaxilla 
25  Fragment with partial premaxilla 
26  Fragment with maxilla and partial premaxilla 
27  Fragment with partial maxilla and premaxilla 
28  Fragment with partial maxilla and partial premaxilla 

 
 
Mandible 
1  Complete 
30  Molar and premolar toothrow 
31  Molar row with partial premolar row 
32  Premolar row with partial molar row 
33  Fragment of molar row 
34  Fragment of premolar row 
35  Anterior to premolars 
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36  Posterior to molars 
37  Anterior through molar row 
38  Anterior through partial molar row 
39  Anterior through partial premolar row 
40  Premolar and molar row plus ascending ramus 
41  Partial premolar row, molar row, and ascending ramus 
42  Partial molar row plus ascending ramus 
43  Ventral fragment of horizontal ramus 
44  Mandibular condyle 
45  Fragment of ascending ramus 
46  Fragment of ventral body of mandible, no toothrow 
47  Dentary fragment 
48  Articular fragment 
49  Angular fragment 

       130 Anterior fragment (incisor area) 
 
Loose teeth 
1  Complete 
2  Fragment 
 
Hyoid 
1  Complete 
2  Fragment 
 
Vertebrae 
1  Complete 
50  Complete centrum 
51  Centrum fragment 
52  Unfused epiphysis of centrum 
53  Centrum plus neural arch 
54  Neural arch fragment 
55  Transverse process, complete or fragment 
56  Spinous process, complete or fragment 
57  Anterior or posterior zygopophysis 
58  Vertebra split along anterior/posterior axis 
59  Vertebra split along medio/lateral axis 
7  Other fragment 
 
Ribs 
1  Complete 
70  Ventral fragment 
71  Dorsal fragment 
72  Shaft fragment 

 
Costal cartilage 
1  Complete 
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2  Fragment 
 
Sternum 
1  Complete 
2  Fragment 
 
Scapula 
1  Complete 
80  Glenoid area plus part of blade 
81  Blade fragment 
82  Fragment of glenoid area 
 
Innominate  
1  Complete 
90  Fragment with ilium, acetabulum, pubis and ischium 
91  Ilium fragment 
92  Ilium plus acetabulum 
93  Ischium and/or pubis fragment  
94  Ischium and/or pubis fragment plus acetabulum 
95  Acetabulum fragment 
 
Long bones (includes humerus, radius, ulna, metacarpus, femur, fibula, tibia, 
metatarsus and phalanges) 
1  Complete 
100 Proximal end complete, plus >50% of shaft 
101 Proximal end present but incomplete, plus >50% of shaft 
102 Proximal end complete, plus <50% of shaft 
103 Proximal end present but incomplete, <50% of shaft 
104 Unfused proximal epiphysis 
105 Distal end complete, plus >50% of shaft 
106 Distal end present but incomplete, plus >50% of shaft 
107 Distal end complete, plus <50% of shaft 
108 Distal end present but incomplete, plus <50% of shaft 
109 Unfused distal epiphysis 
110 Diaphysis (Shaft)  
 
Other bones (includes carpals, tarsals, sesamoids, patella, clavicle, 

baculum) 
1  Complete 
120 Fragment with more than 50% 
121 Fragment with less than 50% 
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Bird Element Part Codes 

 

As far as possible, bird codes will follow mammal codes. Differences are discussed 

below: 

 
Mandible 
As birds lack teeth, most mammalian codes will be inappropriate. Therefore, 
the following codes will apply: 
1   Complete 
2  Fragment 
3  Posterior fragment 
4  Anterior fragment 
 
Sternal ribs 
1  Complete 
2  Fragment 
 
Sternum 
This bone is more complex in birds, and requires more codes 
1  Complete 
4  Anterior fragment 
7  Other fragment 
 
Furculum 
1  Complete 
5  Ventral fragment 
6  Dorsal fragment 
7  Other fragment 
 
Coracoid 
1  Complete 
4  Fragment with anterior end (end which articulates with scapula) 
6  Fragment with posterior end (end which articulates with sternum) 
7  Other fragment 
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Reptile, Amphibian, and Fish Element Part Codes 

Same system for mammals and birds. For all bones not included in those systems, use 

the following codes: 

1  Complete 
2  Fragment 

 

Codes – Cortical Thickness 

A one number code wasl be provided for long bone fragments with an exposed 

medullary cavity. All other specimens with no medullary cavity will be designated an NA 

(Not Available) code in this column. 

  
NA – no medullary cavity exposed 
1– cortical thickness between 0.1-2mm 
2– cortical thickness between 2.1-4mm 
3– cortical thickness over 4mm. Thickness in mm was recorded in 
comments section. 

 Codes – Side 

A one-letter code must be provided for each fragment. 

 
L  Left 
R  Right 
I  Irrelevant (i.e. for elements which cannot be sided, such as   

  vertebrae) 
U  Unknown (i.e. for elements which can be sided but are too   

  fragmentary or too difficult to assess; examples of this might be  
  phalanges, rib fragments etc.) 
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Codes – Fusion 

Every identified fragment received a two-letter code, even if it was not possible to 

define fusion states. The fusion code is designed to record the state of fusion for the 

entire element, not simply for the fragment described. The first letter is used to define the 

state of fusion for the proximal end (in the case of limb bones) or the anterior end (in the 

case of axial elements). The second letter refers to the distal or posterior end. As many 

fragments will be incomplete, it will often be necessary to code one or both ends as 

"unknown".  

Rules on coding and interpreting fusion: 

1. Fusion codes are always given as "NN" for the following elements, except in 

the case of fetal/neonatal specimens (see below): cranial, mandible, hyoid, sternum, 

teeth, carpal, tarsal (except calcaneus), sesamoid, patella, innominate.  

2. Fusion for vertebrae refers to the epiphyses of the centrum.  

3. The glenoid area of the scapula is considered the anterior end, and for 

clavicles the end that articulates with the scapula will be recorded first.  

4. For ribs, the first letter refers to the dorsal end of the rib (i.e. where it 

articulates with the thoracic vertebrae).  

5. In mammals the proximal end of the calcaneus has an epiphysis.  

6. For separate, unfused epiphyses (e.g. a complete unfused proximal epiphysis 

of a deer humerus) remember that the fusion code is referring to the whole element, not 

just the epiphysis.  

7. Any specimens which are clearly from fetal or neonatal specimens can be 

coded "BB". 

 
Codes: 
F      Fused. No gap between the epiphysis and diaphysis. A line of  

  fusion may be present. 
J   Just fused. Fusion has begun, but spaces can still be seen between 

  the epiphysis and diaphysis. 
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U  Unfused. Epiphysis separate from rest of bone. This will be used to  
  describe an isolated epiphysis, or a diaphysis which displays an  
  unfused end, or a separate epiphysis which can be fitted back to a  
  diaphysis. 

B  Fetal or neonatal. Very small with poor development of cortex. This  
  designation may be applied to fetal elements with no well-defined  
  epiphyses, such as carpals, tarsals etc. 

N  Cannot be coded because the end of the bone is absent. 
X  Indeterminate.  
 
 

Codes – Breakage 

A two-letter code must be provided for each bone fragment. The first letter refers 

to the proximal or dorsal or anterior end; the second letter refers to the distal or ventral 

or posterior end. Terminology for breakage patterns is borrowed from Reitz and Wing 

(2008:169). For tooth fragments the first letter refers to the occlusal surface and the 

second to the root.  

Codes: 
I  Intact. The end of the bone has suffered no significant damage. 
E  Broken during excavation. Break surface should be markedly  

  different in color from the rest of the bone, usually lighter.  
A  Made into an artifact, i.e. this end of the bone was purposefully  

  worked by humans. (This includes offcuts, waste from bone tool  
  manufacture, unfinished artifacts etc.) 

C  Chewed by carnivores. Look for scoring, furrowing and punctures.  
D  Eroded. The end of the bone has been worn smooth or rounded by  

  natural processes such as sand abrasion or water. A useful clue for 
  this condition is the exposure of cancellous bone on a smooth  
  surface. 

H  Chipped. This is to describe teeth with minor chips broken and 
missing from the tooth. 

M Intact either than missing unfused epiphysis.  
O  Oblique. Angular, smooth break.  
P  Stepped. The bone exhibits a series of transverse fractures,   

  terminating at different points. This is the result of weathering and is 
  often associated with weathering cracks.  

R  Gnawed by rodents. Look for many shallow parallel grooves. 
S  Spiral fracture. As well as exhibiting a spiral morphology, the break  

 surfaces should be fairly smooth.  
T  A transverse fracture, essentially a simple snap break running  

 perpendicular to the long axis of the bone. Typical of fragments that 
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 have been heavily weathered or broken when dry. Often seen on 
 burnt bone.   

V  Irregular fractures, not perpendicular to or parallel with the long axis 
of the bone. "zig-zag" appearance at the end of the bone fragment.  

X  Indeterminate.  
 

Codes – Modifications 

These codes apply to any alterations defined below which can be observed on 

the specimen. In some cases, the alteration will have already been described in the 

breakage code because the alteration affects an end of the bone fragment. In such 

cases, the alteration will also be coded in this field. However, there will be many cases in 

which the alteration does not affect the end of a fragment, which is why this field exists.  

An important indicator that small mammals and birds were cooked, and therefore 

deposited in the site by humans, is localised burning on bones. However, burning over 

the entire specimen is not an accurate indicator of cooking activities. Localised burning 

can occur when bone is partially exposed as it is cooked. This presents in specimens as 

exposed parts, often the distal ends of long bones, being charred black, while the rest of 

the bone is unburnt.  

 
A  Modified as an artifact. Include in this category finished artifacts  

  and waste material. Also include any bone which exhibits polish,  
  abrasion etc. caused by humans.  

B  Burnt black. 
C  Carnivore damage, including scoring, grooving, furrowing,   

  punctures. 
I   Insect burrowing 
K  Humanly produced cutmarks.  
L  Localised burning.  
P  Pathological condition present. 
R  Rodent gnawing. 
W  Burnt white, grey or blue/grey. 
NA No modification 
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