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Ameen et al. 2019; Brown et al. 2013; 
Cannon et al. 1999; Crockford 1997). 
However, understanding the more elusive 
aspects of human-dog relationships, such 
as the potentially profound bonds that can 
develop between master and canine, can 
be more difficult to tease out from only the 
material record alone. Thus, integrating 
diverse lines of evidence can be a power-
ful way to augment our understanding of 
ancient human-dog relationships (e.g., 
Barsh et al. 2006).

The lives of humans and dogs on the 
Northwest Coast of North America have 
been intertwined for millennia (Witt et 
al. 2015). Dog remains have been found 
in early mid-Holocene sites in the region 
(Cannon et al. 1999) and dogs feature 
prominently in ancient and widespread 
oral traditions. In the nineteenth and early 
twentieth centuries, explorers, naturalists, 
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Abstract. Many Indigenous People value dogs as hunting aides, draft animals, sources of fiber and food, 
protectors, and as companions. To better understand the close human-dog relationship among the 
Northern Coast Salish Tla’amin, we bring together several lines of evidence, including ethnographic 
information, interviews, and ancient DNA of archaeological dog burials. All indicate that dogs 
were an important part of ancestral Tla’amin culture and society. Local knowledge, including oral 
traditions, reflects the long-term social importance of dogs in mundane and ritual spheres. Tla’amin-
dog relationships were focused on special breeding and training practices that enhanced the hunting 
skill of dogs and reinforced the bond between dog and owner. Ancient DNA analysis of 17 skeletal 
dog remains (3500–430 BP) from six archaeological sites confirmed that domestic dogs have a long 
and continuous history in Tla’amin territory, culture, and identity. DNA analysis of the D-loop region 
of mitochondrial DNA revealed haplotypes that were shared across broad regions and others that 
were unique to more localized culture areas, reflecting gene flow between dog populations via 
ancient social networks. Our study highlights the value of integrating archaeological data, genetic 
studies, and local knowledge to achieve a fuller understanding of the close relationship between dogs 
and humans. 
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“[Dogs] were so specialized in what 
they could do, they were actually a 
part of the people, the village, or the 
family.” (Tlex-tan Murray Mitchell, 
2012)   

Introduction
Whether primarily for human consump- 

tion, service, or companionship, it is not an 
exaggeration to say that the histories of dogs 
throughout the world are intertwined with 
those of humans (Pierotti and Fogg 2017; 
Shipman 2015; Snyder and Moore 2006). 
Such histories are not static, of course, and 
shifted as cultural, ecological, and biolog-
ical parameters changed through time. 
Some aspects of these sometimes complex 
and intimate relationships can be tracked 
with the tangible evidence provided by 
archaeology and ancient genetics (e.g., 
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Simon Fraser University (SFU Archaeology 
and Tla’amin First Nation 2012). The over-
arching goals of the project are broad and 
diverse, but are grounded in the Tla’amin 
community’s desires to document their 
heritage and to situate that knowledge in 
current issues, such as Aboriginal rights 
and title, education, and health. The partic-
ular interest in dogs arose from community 
members’ memories of their families’ close 
relations with hunting dogs. We enrich 
these memories by combining them with 
oral traditions, ethnographic and archae-
ological data, and ancient DNA analysis 
of archaeological specimens. Collectively, 
these different kinds of knowledge allow 
glimpses into the long-term and intimate 
relationships between the Tla’amin, their 
ancestors, and their dogs. 

Archaeological and Ethnographic 
Evidence of Human-Dog Relations in the 
Pacific Northwest

Dogs are ubiquitous in the archae-
ological record of the Pacific Northwest 
(McKechnie et al. 2020) and can be among 
the most common terrestrial vertebrate 
remains recovered in middens. While 
some suggest that dogs were not eaten 
for subsistence (Crockford 1997), detailed 
zooarchaeological analyses of dog remains 
in middens are usually not conducted. 
This means potentially informative data, 
such as morphometrics, breakage patterns, 
and detailed contextual background, are 
usually not available in faunal reports. 
There is a need for a better understanding 
of how and why dog bones are commonly 
found in the archaeological record with 
other zooarchaeological midden remains.

Despite the gaps in knowledge about 
dogs of the Pacific Northwest, archaeologi-
cal and ethnographic data from the Pacific 
Northwest indicate strongly that human- 
dog relationships are age-old, complex, 
and deeply meaningful. While the earliest 
archaeological evidence of dogs only dates 
to ~6000 years ago (Cannon et al. 1999), 
dogs almost certainly had been in the region 

and ethnographers to the region remarked 
on the ubiquity and variety of the native 
dogs. These dogs were bred and trained for 
a multitude of purposes, including hunt-
ing aides (e.g., Barnett 1939), as protectors 
(Lord 1866), draft animals (Teit 1909), and 
sources of food (Teit 1906) and fiber (Barsh 
et al. 2006). 

Data from morphometrics of archaeo-
logical dog specimens and the ethnographic 
record suggest that, prior to European 
contact, there were two main classes of 
dogs on the Northwest Coast. These were 
the hunting (or “village”) dog and, in some 
Coast Salish areas, the woolly dog, whose 
long, thick fur was used as fiber and incor-
porated into woven textiles (Schulting 
1994). Although it has been proposed that 
woolly dogs could be differentiated from 
hunting dogs archaeologically based on 
their smaller size and build (Crockford and 
Pye 1997), body shape may not actually be 
reliable criteria for distinguishing the two 
types of dogs (Barsh et al. 2006). Addi-
tionally, researchers have not been able to 
determine a unique genetic lineage that 
distinguishes woolly dogs from other Coast 
Salish dogs (Barsh et al. 2006; Koop et al. 
2000). 

As in many parts of the world, there 
is a lack of detail regarding the long-term 
relationships among people and dogs on 
the Northwest Coast. Since the arrival of 
European goods and lifeways, most of the 
ancient dog lineages have become extinct 
(Ní Leathlobhair et al. 2018) and the tradi-
tional roles of dogs and their relationship 
with humans has begun to disappear. 
Despite these genetic and cultural shifts, 
dogs continue to hold importance among 
many local Indigenous communities. 

In this study, we use genetic and 
ethnographic data to explore the history 
of human-dog relationships among the 
Tla’amin (Sliammon)-Coast Salish of Brit-
ish Columbia (Figure 1). Our research is 
nested within a long-term, collaborative 
heritage project co-run by Tla’amin First 
Nation and the Archaeology Department at 
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several millennia earlier (see Perri et al. 
2019). After 4000 BP, there is evidence of 
human-dog co-burials and dog-only burials 
in the archaeological records of both the 
coast (e.g., Arcas Consulting Archeologists 
1999:54; Cybulski 1992:63) and Interior 
Plateau (Crellin and Heffner 2000:162). In 
addition, dog remains are recovered from 
ritual contexts in archaeological houses, 
such as those associated with house prepa-
ration and feasting (Hayden and Spafford 
1993). Collectively, this evidence reflects 
the intertwined lives of dogs and people 
in both the everyday and spiritual realms, 
and the absolute importance of and respect 
given to dogs in the archaeological past.

Ethnographic and ethnohistoric sources 
indicate the ongoing importance of dogs 
into the eighteenth and nineteenth centu-
ries. For instance, dogs were sacrificed 
and buried with their deceased owner 
(e.g., Lamb 1960:85) or buried by them-

selves (Barnett 1955:97). In many Pacific 
Northwest cultures, dogs occupy a nebu-
lous space because they are categorized 
as animal and/or as human, depending on 
the context (Amoss 1984:292). As such, 
dogs were sometimes granted privileges that 
would be normally reserved only for people, 
including being named.

Despite the continuity in the impor-
tance of dogs, colonization also led to shifts 
in human-dog relations. In the case of the 
woolly dog, their decline is associated with 
the introduction of sheep wool and wool 
blankets. Woolly-dog fur stopped being 
used by the Coast Salish by the mid-1800s 
(Crockford 1997; Schulting 1994); however, 
some remnants of the breed that was once 
used for wool may have persisted into the 
mid-1900s (Mackie 2019). In the case of 
hunting dogs, their decline in importance 
is likely associated with a range of factors, 
including restricted access to areas that 

Figure 1. Locations mentioned in the text.
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were once traditional hunting grounds 
and increased engagement with the settler 
economy that resulted in shifts in patterns of 
seasonal resource harvesting. In addition, 
as we discuss further below, a prohibition 
of hunting with unleashed dogs would 
have also reduced the use and importance 
of hunting dogs.

Methods

Community Interviews and Ethnographic 
Documents 

The Tla’amin-Northern Coast Salish, 
along with the Klahoose and Homalco, 
are speakers of the Ahayajuthem (Main-
land Comox) dialect of the Comox 
language (Kennedy and Bouchard 1990). 
The Tla’amin know that they have always 
lived in this area (Kennedy and Bouchard 
1983:17); archaeological remains in their 
traditional territory date to the early Holo-
cene (Springer et al. 2014). The Tla’amin 
interact with and rely on the rich and 
diverse land and sea resources of their 
territory, gathering and tending a variety 
of plants and shellfish, fishing for herring, 
salmon, and other finfish, and hunting both 
marine and terrestrial animals (Kennedy 
and Bouchard 1983:25–41). Terrestrial 
mammal hunting focused on black-tailed 
deer (Odocoileus hemionus), mountain 
goat (Oreamnos americanus), and black 
bears (Ursus americanus). Hunting of deer 
was aided by highly trained dogs who 
assisted by chasing prey back to hunters 
(Barnett 1939:232; Kennedy and Bouch-
ard 1983:37). Our interviews with the 
Tla’amin focused on their use of dogs for 
this purpose. 

The first author conducted semi- 
structured interviews focused on dogs in 
2012 and 2013. Questions revolved around 
understanding the following themes: sub- 
sistence, spiritual beliefs, husbandry, com- 
panionship, trade, protection, and social 
organization. Participants were recruited 
using snowball sampling starting with 
participants suggested by two commu-

nity members who were part of the larger 
Tla’amin-SFU project. Many of the inter-
views were with the grandchildren of 
historian Chithlethukt Rose Mitchell (1904–
1988; Welch et al. 2011). All interview 
recordings and typed field notes were 
given to participants for approval. Inter-
view protocols were approved by the 
Sliammon Cultural Committee and Simon 
Fraser University’s Office of Research Ethics 
and followed the practice of free and prior 
informed consent. A total of seven inter-
views were conducted with six members 
of the Tla’amin community (Supplementary 
Table 1). In the results, these are identified 
by the person’s initials and the year the 
interview was conducted (2012, 2013). 

We also reviewed the ethnographic 
sources about the northern Coast Salish, 
and the Tla’amin particularly, searching for 
information about dogs. The ethnographic 
information for the Tla’amin specifically 
was collected in the 1930s and 1970s 
(Barnett 1935-1936, 1939, 1955; Kennedy 
and Bouchard 1983). Kennedy and Bou-
chard (1983) lived with the Tla’amin com-
munity for an extended period and recorded 
several aspects of Tla’amin traditional cul-
ture, including their relationship with dogs 
in the twentieth century. 

In addition, our summary is based on 
interviews conducted between 1995 and 
2000 by and with the Tla’amin for their 
treaty process (identified in the text by the 
person’s initials and the year [1995–2000]). 
These interviews were not focused on dogs 
specifically, but details about the use of 
dogs in the twentieth century are incorpo-
rated into them. Refer to Supplementary 
Table 1 for additional information regard-
ing all interviews (1995–2000 and 2012, 
2013). 

Archaeological Dog Specimens
The archaeological samples were from 

both midden contexts and intentional dog 
burials from settlement sites (Table 1). From 
the midden and burial contexts, 45 animal 
bone specimens from various sites were 
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identified as potential canid (Caldwell 2015) 
and sampled for ancient DNA analysis. It 
was not possible based on context to deter-
mine if the dog remains from the middens 
represented food waste, a disturbed burial, 
or some other deposit type. Of the original 
45 specimens, 21 samples were confirmed 
with ancient DNA analysis to be a species 
of Canis (see below). Two samples, one 
from Bliss Landing (CFA 33) and one from 
Klehkwahnnohm (CFA 16), were randomly 
selected for radiocarbon dating by W. M. 
Keck Carbon Cycle AMS laboratory to esti-
mate the antiquity of the samples. 

Ancient DNA 
We used mtDNA to determine which 

haplotypes were present among Tla’amin 
archaeological dogs. We recognize the 
limitations of mtDNA data for determin-
ing a unique genetic signature and focus 
our analysis on situating the Tla’amin data 
within broader distributions of dog mtDNA 
haplotypes. These data allow us to make 
inferences about the movement of dogs 
across the region, which in turn reflects 
broader social relations (e.g., trade, kin 
relations, migrations, etc.). 

DNA extraction and analysis were 
carried out in the dedicated Ancient DNA 
Laboratory at Simon Fraser University, 
Canada, following vigorous contamination 
control measures and procedures (Yang et 
al. 2004). All ancient DNA extractions from 
bone samples were undertaken following a 
modified silica-based spin column method 
(Yang et al. 1998). Blank extractions and 
PCR negatives were also included in all 
lab processes, respectively, to monitor 
potential contaminations. All samples were 
decontaminated using a previously estab-
lished, multi-step approach (Yang et al. 
2004, 2008). 

Ancient DNA samples were amplified 
using a two-step approach. First, to iden-
tify the taxon of origin, DNA was amplified 
using previously published universal 
mammalian primers H1346 and L1269 to 

target a very short 12S mtDNA fragment 
(117bp) (Rollo et al. 2002). Following this, 
any samples identified as canids were 
amplified using three overlapping, canid- 
specific primer pairs, adapted from Leon-
ard et al. (2002) (Supplementary Table 2). 
Together, these three primer pairs were 
used to assemble a 425bp sequence of the 
mitochondrial D-loop from three smaller 
fragments (150bp, 220bp, and 235bp). 
This sequence was cut down to 198bp 
to allow for comparison with reference 
sequences from previous studies (Ames et 
al. 2015; Barta 2006; Boyko et al. 2009; 
Castroviejo-Fisher et al. 2011; Klütsch et 
al. 2011; Koop et al. 2000; Leonard et al. 
2002; Losey et al. 2013; Savolainen et al. 
2002; Thalmann et al. 2013; van Asch et al. 
2013; Vilà et al. 1997).

To ensure the authenticity of ancient 
DNA data, we performed repeat DNA 
extractions from the same bone sample, 
and/or performed repeat PCR amplifica-
tions and subsequent DNA sequencing to 
most of the samples in the study (Supple-
mentary Table 3). Only those bone samples 
whose DNA sequences could be success-
fully repeated were taken as authentic DNA 
data and were used for subsequent ancient 
DNA analyses. Haplotypes not previ-
ously documented in archaeological dog 
specimens in British Columbia have been 
submitted to GenBank (accession numbers 
MT876383–MT876387). For further spec-
ifications on ancient DNA methods, see 
Supplementary Methods 1. 

Results

Community Interviews and Ethnographic 
Documents

Dogs and Worldview
Both the ethnographic record and 

community interviews speak to the 
long-term importance of dogs (č�no) to the 
Tla’amin. The Dog Children origin story, 
common to the broader Coast Salish and 
other coastal peoples, reflects this founda-
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tional bond. In this narrative, a woman gives 
birth to pups who later shed their dog skins 
and become specialized hunters (Kennedy 
and Bouchard 1983:12). The special place 
of hunting dogs is also evident in the fact 
that trained Tla’amin hunting dogs were 
given dog-specific ancestral names and 
were buried at death (Barnett 1955:97; 
Kennedy and Bouchard 1983:37; Suttles 
1974:104; TMM 2012). Furthermore, hunt-
ing dogs were not to be yelled at, hit, or 
killed, because they were believed to have 
a spirit (HGM 2012). Finally, that dogs were 
notable among the Tla’amin is reflected 
in place names such as, č�n, so named 
because “[a] long time ago the people that 
used to stay here had many dogs” (Tla’amin 
First Nation 2002:47).

Types of Dogs
Ethnographic sources indicate that 

Tla’amin used dogs for both hunting and 
wool (Barnett 1935-1936, 1939:242). How- 
ever, unlike their Coast Salish neighbors on 
Vancouver Island (Barnett 1939:232; Olsen 
2010:61) and further south (Allen 1920:469; 
Gunther 1927:225), the Northern Coast 
Salish did not maintain wool dogs as a 
breed distinct from dogs used for hunting 
(Barnett 1939:232). Instead, it seems that 
the Tla’amin and other northern Coast Salish 
used any dog with suitable hair for blanket 
fiber (Barnett 1939:232, 242) and additional 
fiber was obtained as needed by trading with 
other Salish peoples who did keep woolly 
dogs (Olsen 2010:61). The abundance of 
highly valued wool from mountain goats in 
the nearby mountain may account for the 
lack of emphasis on woolly-dog breeding 
among the Northern Coast Salish (Barnett 
1955:120).

Although not reported to have bred 
dogs solely for their fiber, the Tla’amin 
made use of both goat wool and dog wool 
for their blankets (Barnett 1939:242). 
One community member’s grandmother 
described woolly dogs this way: 

They were always white. They were 
about the same size [as hunting dogs], 

but they were broader dimensions 
across the base. So they’re more stocky 
and bigger legs, but they were short 
legs and they just ruled the roost sort 
of thing in the house. They were more 
of a lap dog that provided what they 
needed just by combing him. (TTM 
2012) 

Barnett (1955:120) noted that both white 
and brown dog fur was used to make blan-
kets, the latter being used for a border, 
decoration, or the entire blanket, but white 
wool, particularly that of mountain goats, 
was preferred. 

While there are no hunting dogs in 
the Tla’amin community today, they were 
common and valued up until the recent 
past by the Northern Coast Salish of north-
ern Vancouver Island and the mainland 
(Barnett 1939:232; VP 2012/2013). In addi-
tion to being used for hunting, these dogs 
were used to scare off bears and other 
intruders (VP 2012/2013). Hunting dogs 
could be of various shapes and sizes, and 
any dog could be trained to be a hunt-
ing dog (ANON 2012). In Chithlethukt 
Rose Mitchell’s family, hunting dogs were 
medium-sized with short fur, similar in 
appearance to dingoes, and had pointy 
ears. 

From her description they were pretty 
lean and they were probably about 
18 inches tall by probably about two 
feet long and kind of a whippy tail. 
Just all different colors. They weren’t 
a single breed with the same pattern 
all the time. They were spotted, they 
were black, they were white or brown, 
but not really mixed colors like black, 
white, and brown. They were either 
brown, white, or black, or spotted 
white with black spots. And they were 
very lean and tight fur, not really long 
but long enough that it lays down. 
(TMM 2012) 

The wide range of shapes and sizes 
suggests that breeding and training, not 
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physical form per se, determined a dog’s 
prowess as a hunter’s assistant. 

Breeding, Training, and Treatment of 
Hunting Dogs

The ethnographic evidence suggests 
that there was some deliberate interbreed-
ing of hunting dogs with wolves to improve 
a dog’s hunting ability. One interviewee 
remembered that their grandmother had 
two hunting dogs that were half-wolf and 
half-dog and offered that most hunting dogs 
had to be part wolf to make them good 
hunters (ANON 2012). This is consistent 
with the broader Coast Salish belief that, 
“the wolf was the hunter par excellence of 
all land mammals” (Barnett 1955:93). In 
general, offspring of any good hunting dog 
were valued since those puppies would 
also likely be good hunters (VP 2012/2013).

The association with wolves and dogs 
not only increased a dog’s hunting prow-
ess, but it also strengthened the bond 
between hunter and dog. Breeding dogs 
with wolves reinforced the supernatural 
association between wolves and hunters. 
According to the Tla’amin belief, “[w]olves 
were people. They should never be killed...
land hunters were reincarnated as wolves” 
(Barnett 1955:93). One Tla’amin elder 
further expressed this connection between 
humans, wolves, and hunting. 

The killer whales, they’re man eh? Like 
when the guy dies here in Sliammon 
they come [back] as a killer whale. You 
can talk to ‘em, they’ll listen to you. 
You can talk to a timber wolf, they’ll 
listen too. Timber wolf is the same as 
the killer whale. When there’s no fish 
[black fish will?] hit the beach like a 
timber wolf running up in the bush, 
howling away, go and find some deer. 
Three or four hours after come back 
hittin’ the water. My Grandfather’s 
there watchin’, and he goes “shwoo, 
shwoo” like that.... I don’t think we can 
talk to wolf now, eh? They say they can 
talk to ‘em about, oh, a hundred years 
ago. But now, I don’t think they under-
stand. (BC 2013) 

Training was instrumental in devel-
oping an efficient hunting dog and in 
strengthening the bond between the hunter 
and dog. Hunting dogs were chosen for 
their ability to run, and what made a good 
hunting dog was speed, good sight, and a 
sensitive sense of smell (VP 2012/2013). 
A new dog was trained by sending it out 
with an already trained hunting dog (VP 
2012/2013). Interviewees recounted that 
dogs were owned by the man or woman 
who cared for, trained, and hunted with 
the dog and, furthermore, that the dog was 
taught to hunt only for their master (ANON 
2012/2013).

To be effective hunting partners for 
their human counterparts, Tla’amin hunting 
dogs were trained from the time they were 
very young. They were trained to know 
the scent of their prey by attaching a deer 
hoof to the nose of the young dog (Barnett 
1935-1936) or by cutting the dogs’ noses 
and rubbing in a “concoction” (Barnett 
1939:232). As Kennedy and Bouchard 
(1983:37) note, “[a]s soon as it started to 
walk, the puppy was placed inside a bloody 
deer’s stomach and swung around in the 
air, while the hunter spoke to it, telling it 
to run quickly after the deer and always to 
bring him back bucks that were fat.”

The Tla’amin used false hellebore 
(Veratrum viride) root, an important, power- 
ful medicine, on hunting dogs. The effect 
of false hellebore was the same on dogs 
and humans: it would increase speed and 
stamina, allowing them to run all day. 
Tla’amin soccer players used hellebore root 
for this reason until the 1970s. For dogs, 
hellebore would also improve sense of 
smell, sight, and hearing (VP 2012/2013). 
Hellebore could be administered to dogs 
in a variety of ways. According to Kennedy 
and Bouchard (1983:37), this was done by 
either pouring a solution of hellebore root 
and water down a dog’s throat (to increase 
stamina and sense of smell), or by placing 
a small amount of hellebore in the dog’s 
eyes to improve their vision. Multiple 
community members also said that helle-
bore would be placed in a dog’s eyes (PLH 
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1996, JM 1998). Hellebore root could also 
be filed off and mixed with the dog’s food, 
rubbed into small cuts made in the dog’s 
legs (VP 2012/2013), or put up the dog’s 
nose (JM 1998).

In some families, their hunting dog 
lived inside the house, while others kept 
them tied in a shelter, with boughs or a 
hide on the floor (Kennedy and Bouch-
ard 1983:37; VP 2012/2013; JM 1998). 
Still others “kennelled” their dogs (Barnett 
1939:232), possibly in a hole in a bank, as 
was the practice elsewhere on the coast 
(Barnett 1955:96; Suttles 1974:103). In 
general, dogs were fed the same foods their 
owners ate (e.g., deer, seal, and fish; VP 
2012/2013). However, Chithlethukt Rose 
Mitchell’s grandchildren remember that she 
would chew food and feed it to her preg-
nant dog to ensure an easy delivery. 

Hunting with Dogs
While most of the interviewees said 

that Tla’amin dogs were trained only to 
hunt deer, Barnett (1939:231–232) also 
mentions that they were used to hunt moun-
tain goat. The most commonly described 
method for hunting deer involved letting 
one to three dogs off of the boat at the hunt-
ing spot, which was often a small island. 
After the dogs chased a deer back to the 
shore, people would kill the deer and then 
slide the deer onto the boat using a skid 
made of two logs fastened together. If the 
dogs chased the deer for more than five 
minutes, people would let the deer go and 
call the dog back because the meat would 
get soft; however, it was reportedly rare that 
the dogs were unsuccessful in the hunt (JM 
1998; Kennedy and Bouchard 1983:37). 

Alternatively, dogs were also used to 
herd deer toward a net stretched between 
two trees (Kennedy and Bouchard 1983:87), 
or to drive deer off of a cliff.

The object was not to catch them [the 
deer], but just to out-flank them and be 
able to keep them within a boundary 
where you could run, you know, just 
guide them toward this place [where 

there] was water.... So the people could 
wait there with their canoes. It was 
rocky on the bottom, so when they [the 
deer] come off of there it was sure that 
they would get killed, and if not you’re 
in your canoe, you can take them out 
yourself. But they were trained to just 
be able to help you out-flank, and then 
told when to start barking and frighten 
them. (TMM 2012) 

By the early to mid-twentieth century, 
Tla’amin use and training of hunting dogs 
had declined. One reason for this may be 
that hunting with unleashed dogs became 
illegal (AM 1998; BC Wildlife Act [British 
Columbia 1996] Sections 78, 79). Another 
was a gradual move away from traditional 
subsistence strategies as people became 
successful in local fishery and logging 
industries (VP 2012/2013). Similarly, while 
deer was an important staple food in the 
past, its value as a food has declined in 
recent years. 

Archaeological Dog Specimens
Of the 21 bone fragments identified 

as belonging to the Canis genus based 
on ancient DNA analysis, two specimens 
(CFA 10 and CFA 11) were from an inten-
tional burial context (Springer et al. 2014; 
Table 1). These two fragments represent two 
different dogs that were placed in an exca-
vated pit and covered with fire-altered rock. 
They were found in association with the 
burial of an approximately 35- to 45-year-
old woman, whose remains were dated to 
approximately 1900 years ago (Springer 
et al. 2014:308). Two of the 21 specimens 
(CFA 16 and CFA 33) were subjected to 
AMS dating at W. M. Keck Carbon Cycle 
AMS laboratory. These samples were dated 
at 380–486 and 3486–3561 cal yrs BP (1 
sigma). 

Ancient DNA
Forty-five archaeological samples 

were collected initially. Of these, 27 were 
amplified successfully using the previ-
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ously described 12S mammalian universal 
primers (60% success rate). Only 21 of 
27 samples were positively identified as 
domestic dog (Canis lupus familiaris), using 
GenBank BLAST searches and phyloge-
netic analyses. The remaining six samples 
do not belong to the Canis genus. Their 
misidentification reflects the difficulty of 
using morphology to identify heavily frag-
mentary bones to species level (Yang et al. 
2004). 

A 425bp D-loop sequence was used 
to further confirm the species identity of C. 
lupus familiaris and to determine the mini-
mum number of individuals (MNI) present. 
This 425bp sequence was successfully 
assembled for 17 of the 21 canid samples. 
The remaining four samples failed to gener-
ate any D-loop sequences, likely due to 
poor DNA preservation. When the 425bp 
sequences were compared, 17 Tla’amin 
canid samples displayed a total of ten 
different DNA haplotypes (Figure 2). By 
assessing the number of different 425bp 
haplotypes in the discrete archaeologi-

cal contexts, we determined that the 17 
archaeological samples represent a MNI 
of 12 (Table 1). When 425bp sequences 
were cut down to 198bp to compare with 
reference DNA sequences from previous 
studies, eight different haplotypes were 
identified (Table 1). When this 198bp 
sequence was aligned with reference se- 
quences and analyzed in phylogenetic trees 
(Supplementary Methods 1), Tla’amin ar- 
chaeological dogs were found to be 
dispersed throughout the highly diverse 
modern dog/wolf clade A but grouped 
most closely with domestic dogs (see Barta 
2006:89). 

Given that mtDNA reflects the female 
lineage, it is unsurprising that we did not 
find support for the ethnographic informa-
tion that wolves were bred with dogs. That 
is, the broader dog literature suggests that 
the practice was to let female dogs out over 
night to mate with wild canids (wolves or 
coyotes; Allen 1920:450; MacNeish and 
Teit 1956:88). The successful mating of a 
wild female with a tame male is generally 

Figure 2. Substitutions documented in 425bp fragment of mtDNA from Tla’amin canids (198bp haplotype shown 
in brackets) compared to standard Canis lupus familiaris GenBank reference sequence beginning at position 15361 
(top row; Kim et al. 1998). Numbers across the top refer to positions within the fragment sequenced; haplotypes 
listed to the left. Note that at position 279 the Tla’amin haplotypes are the same, but differ from the standard 
reference sequence due to the fact the reference sequence is derived from a modern dog.
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Situating the Phylogeny of Tla’amin 
Archaeological Dogs Within a Regional 
Context

Aligning the 198bp Tla’amin canid 
sequences with reference canid sequences 
from previous studies allows us to contex-
tualize Tla’amin dogs in relation to canine 
lineages in British Columbia, North America, 
and worldwide (Figure 3; Supplementary 
Table 4). Within British Columbia, Tla’amin 
dogs share the common Hap D found in 
all British Columbia sites (with n > 1 Canis
specimens). This haplotype crosses multi-
ple language and cultural boundaries (Barta 
2006), indicating that the lineage has a long 
history in British Columbia. One of our Hap 
D samples (CFA 33) was dated to 3486–3561 
cal yrs BP, which is the earliest documented 
occurrence of this haplotype in the southern 
part of coastal British Columbia. 

thought to be exceedingly rare (Crockford 
2006:101). Thus, mating with a male wild 
canid would only show up in the ancient 
DNA analysis of dog’s Y-chromosome, not 
in mtDNA. Additionally, in the rare event 
that a wild female and tame male did mate, 
the pups would likely remain with the wild 
female and not in the care of humans. 
However, wild canid mtDNA has been 
previously documented in archaeological 
dogs. Barta (2006) documented a coyote 
mtDNA signature in three Northwest Coast 
archaeological dogs, suggesting that back-
crossing between female coyotes and male 
dogs could occur. Similarly, Leonard et al. 
(2002) propose that the introgression of wolf 
mtDNA into a domestic dog population is 
responsible for the genetic uniqueness of 
the Tahltan dogs’ mtDNA haplotypes.

Figure 3. Median joining network showing distribution and genetic relationship of BC archaeological dog 
haplotypes. Each branch indicates one mutational step (small red dots are hypothetical mutations). Note that 
Sliammon specific haplotypes (L, M, N, O, and P) are closely related to haplotypes documented across BC (I, B, 
and C). See online for color version.
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Unlike Hap D, Hap I and B have re- 
stricted temporal and spatial ranges within 
British Columbia, possibly reflecting more 
regionally focused social connections among 
First Nations of the central coast of British 
Columbia and the Coast and Interior Salish 
people. Hap I, common in our samples, is 
only found in sites younger than 2000 BP and 
only within the traditional territories of the 
Coast Salish, Nuxalk, and Nuu-chah-nulth 
(Barta 2006)––despite it being widespread 
in the rest of North America by 1300 BP 
(Ames et al. 2015; Leonard et al. 2002). Hap 
B is documented at a Northern Wakashan 
site (Namu) dating to �4000 years ago and 
then becomes widely distributed throughout 
Coast and Interior Salish territory approx-
imately 2000 years ago (Barta 2006; Cail 
2011). The single occurrence of Hap B in our 
sample (Table 1) falls within this same late 
Holocene time range. 

Our results revealed five haplotypes 
not previously documented in archaeo-
logical dog specimens in British Columbia 
(Hap L, Hap M, Hap N, Hap O, and Hap P; 
Figure 3). The absence of these haplotypes 
in British Columbia indicates that these 
lineages are either rare and/or are found 
in regions of British Columbia that are, as 
yet, unsampled. The limited distribution 
of these haplotypes may suggest a unique 
breeding history of some of the ancestral 
Tla’amin dogs.

Not surprisingly, our results ultimately 
link Tla’amin dogs to ancestry in Eurasia. 
Hap D has been documented in an archae-
ological canid from South Baikal, Russia, 
dated to 6000–7000 years ago (Losey et 
al. 2013), and in a modern non-breed dog 
from China (Pang et al. 2009), reflecting 
their shared Eurasian origin with modern 
clade A dogs. Furthermore, a GenBank 
BLAST search of the five dog haplotypes 
found in this study, but not previously 
found elsewhere in British Columbia, 
showed identical matches for Hap N and P, 
and similarity (with a one base pair differ-
ence) for Hap L, M, and O from modern 
dogs in East Asia. 

Discussion
Taken together, the oral traditions, 

memory accounts, archaeological remains, 
and ancient DNA complement each other 
to reveal a several-millennia-old, multi- 
dimensional, and intimate relationship 
among people and dogs. Among the an- 
cestral Tla’amin and other Pacific North- 
west Indigenous Peoples, dogs were well- 
integrated community members whose 
relationships with people moved fluidly 
between mundane, ritual, and gendered 
spheres. The bond between humans and 
dogs was re-enforced through a myriad of 
interactions, such as daily tending, inten-
sive training, and hunting excursions, as 
well as a larger worldview about the impor-
tance of both dogs and wolves. 

Our combined results reflect the inter- 
connectedness, but also regional distinc-
tiveness, of human-dog relationships across 
social-spatial scales. Ethnographic evi- 
dence suggests that, at least in the twentieth 
century, the Tla’amin were unique among 
the Coast Salish in that they did not breed 
woolly dogs and focused their attentions on 
hunting dogs. Unfortunately, it may not be 
possible to evaluate genetically or morpho-
metrically whether this was true in the 
more distant past, since Tla’amin memories 
suggest hunting dogs were not restricted to 
specific sizes or lineages. At a more general 
level, the five Tla’amin dog haplotypes 
not found elsewhere in the extant British 
Columbia record may indeed reflect the 
long-term distinctiveness of Tla’amin-dog 
relationships. Similarly, the Tla’amin word 
for dog (č�no), which differs from other 
Coast Salish terms, may also indicate a 
unique relationship, at least in colonial 
times (Pache et al. 2016). 

However unique, Tla’amin-specific 
relations with dogs were nested within 
larger interaction spheres that span vast 
spatial and temporal distances. Within Brit-
ish Columbia, the ancient genetics suggest 
the possibility the Tla’amin and their dogs 
participated in social networks with the 
Nuu-chah-nulth and the Nuxalk; surpris-
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Table 1. Attributes of archaeological samples analyzed for ancient DNA. 

Site (unit/level/layer)
Lab 
code Context Age Element (MNI)1

425bp 
Hap

198bp 
Hap

Klehkwahnnohm 
DlSd-6 (EU4/2/II)

CFA 16 Midden 
layer 
containing 
partially 
articulated 
dog 
remains

CFA 16: 312–
499 cal. BP2 
(uncalibrated 
14C age: 1125 
�/� 15 BP) 

Rib shaft frag. (MNI 1) Hap1 Hap I
CFA 4 3 cranial 

frags.
Hap1 Hap I

CFA 5 R. upper 
canine

Hap1 Hap I

Rasmussen Bay 

DlSe-26 (EU4/3/I)

CFA 2 Midden Oldest 
assoc. arch. 
deposits: 
489–363 cal. 
BP3

R. metatarsal 
III or IV

(MNI 1) Failed Failed 

CFA 3 R. metatarsal Failed Failed 
CFA 18 Distal R. tibia 

shaft
Hap7 Hap I

CFA 19 R. metatarsal 
II 

Failed Failed 

Grace Harbour EaSe-11

(CS1/2/I) 

CFA 1 Midden Oldest assoc. 
arch. deposits 
950–790 cal. 
BP3

Deciduous R. 
incisor

(MNI 1) Hap1 Hap I

EaSe 18 

(WF2/Slump)

CFA 6 Midden 730–2834 
cal. BP3

Juvenile 
proximal end 
R. femur 

(MNI 2) Hap2 Hap B

CFA 7 Partial R. 
innominate

Hap3 Hap L

Bliss Landing EaSe-2  CFA 38 Midden CFA 33: 
2918–3214 
cal. BP2 

(Uncalibrated 
14C age: 3595 
�/� 20 BP) 

Juvenile 
vertebra frag.

(MNI 3) Hap1 Hap I

(TP3/20–30cm) CFA 32 Juvenile 
vertebra frag.

Hap9 Hap P

(TP3/30–40cm) CFA 42 Juvenile 
metapodial 
frag.

Hap1 Hap I

(TP3/40–50cm) CFA 41 Juvenile R. 
scapula, 
lateral end

Hap1 Hap I

(TP3/130–140cm) CFA 33 Juvenile L. rib Hap10 Hap D

Cochrane Bay EaSe-76 

(EU17/4/III)

CFA 10 Burial: 
partially 
excavated 
pit with 
two dogs

Assoc. w/ 
burial of 35- 
to 45-year-
old woman 
dating to 
~1900 BP3

L mandible (MNI 4) Hap4 Hap M
CFA 11 Canine tooth Hap5 Hap N

(EU17/3/II) CFA 13 Midden 740–4120 
cal. BP3

Incisor Hap5 Hap N
CFA 45 Canine tooth Failed Failed 

(EU2/14) CFA 15 First lower 
molar

Hap6 Hap O

(EU14/Wall) CFA 20 Mandible 
fragment with 
molar

Hap8 Hap D

1 R � Right, L � Left; MNI determined by number of haplotypes and non-repeating elements at each site. 
2 Assuming 90% marine carbon, Delta R 422 �/� 50 (Marine/INTCAL13 calibration curve). Calibrated at 
2-sigma using Calib v. 8.2. 
3 Springer et al. 2014
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distinct type of dog with a specific purpose. 
Dogs, however, still play a central role in 
Tla’amin identity and connection to their 
heritage and the memory of hunting dogs is 
strong among some community members. 
Although their role has changed, dogs 
continue to be a strong presence in the 
Tla’amin village today, often greeting you 
as you walk through the community. 
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