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COVENANT FROM THE XENI GWET'IN GOVERNMENT 

 

               

 

The Supreme Court of Canada recognized the Tsilhqot’in Nation’s Aboriginal title in 

the lands described in Tsilhqot’in Nation v. British Columbia, 2013 SCC 44, and their 

Aboriginal rights to hunt and trap throughout the area claimed in Tsilhqot’in Nation 

v. British Columbia, 2007 BCSC 1700 (the “Claim Area”).  This includes the rights to 

hunt and trap birds and animals for the purposes of securing animals for work and 

transportation, food, clothing, shelter, mats, blankets, and crafts, as well as for 

spiritual, ceremonial, and cultural uses throughout the Brittany Triangle 

(Tachelach’ed) and the Xeni Gwet’in Trapline. This right is inclusive of a right to 

capture and use horses for transportation and work. The Claim Area is within the 

Tsilhqot’in traditional territory and the Xeni Gwet’in First Nation’s caretaking area.  

The Tsilhqot’in Nation also enjoys Aboriginal rights and title outside the Claim Area.  

Nothing expressed by the author in this wolf report shall abrogate or derogate from 

any Aboriginal title or rights of the Tsilhqot’in, the Xeni Gwet’in First Nation or any 

Tsilhqot’in or Xeni Gwet’in members.  The Xeni Gwet’in First Nation is one of six 

Tsilhqot’in communities which include:  Yunesit’in, Tl’etinqox, Tsi Del Del, 

?Esdilagh, and Tl’esqox. 
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1.0 EXECUTIVE SUMMARY  

This five-year study focused on examining the dietary habits of the grey wolf (Canis lupus) in a 

remote and unique part of the Chilcotin region of British Columbia (BC), traditionally named 

Tachelach'ed by the Tsilqhot’in Nation, often referred to as the Brittany Triangle.  This region 

provides one of Canada's three remaining wild horse (Equus caballus) territories. The research had 

three main objectives: (i) to assess whether wild horses are an important dietary resource for 

wolves ii), to assess what other species/animal food categories wolves were feeding on including 

domestic cattle (Bos taurus), and (iii) to determine the occurrence of wolf dietary shifts during fall 

salmon (Oncorhynchus spp.) spawning periods.  

A total of 122 wolf scat samples were collected between 2013-2017.  Scats were segregated and 

analyzed according to geographic occurrence in two semi-isolated and quite different sub-areas, the 

Nemiah Valley on the south and the core Tachelach’ed in the north centred on Nunsti Provincial 

Park. Both domestic and wild horses, as well as cattle, free-range in the Nemiah Valley, a pocket 

grassland which is inhabited by most of the Xeni Gwet’in Nation and some small non-native 

ranches, tourism businesses, and dwellings. The core Tachelach’ed study area is essentially 

wilderness with a wild horse population largely isolated from the Nemiah Valley, and with several 

small cattle operations on the west. From spring to fall, domestic cattle free range in some of the 

same habitats with resident wild horses. 

Using analyses of wolf scat and stable isotopes of wolf guard hairs, I determined that wolves were 

utilizing horses as an important part of their diet in both study subareas, and that wolves were not 

feeding significantly on available Pacific wild salmon during annual fall spawning. Although cattle 

were present in both subareas only a small amount of utilization was detected in the diet of wolves 

in the Nemiah Valley. While the scat sample size for the Nemiah Valley was too small to make a 

statistical analysis of food preferences between the two study areas, it is interesting to note that 

while deer and moose frequency of occurrence was similar, wolves are eating more (but still a small 

dietary proportion of) cattle in the Nemiah valley and less horse.  Small mammals occurred in scats 

collected from both sub-areas. 

My findings support my hypothesis that wild horses are an important and regular component in the 

diet of grey wolves throughout the year.  Out of 97 wolf scats collected in the core Tachelach'ed 

study area between 2013 - 2017, analysis revealed wild horse remains in 58 samples (frequency of 

occurrence [OF] = 59.8 %).  Other species detected in these scats included deer (Odocoileus spp.) in 

26 samples (OF = 26.8%); small mammals in 17 samples (OF = 17.5 %); and moose (Alces alces) in 4 

samples (OF = 4.1 %).  No cattle were detected in scats despite their presence.  

Out of 25 wolf scats collected in the Nemiah Valley  study area between 2013 - 2017, analysis 

revealed horse remains in 7 samples (frequency of occurrence [OF] = 28 %); deer  in 4 samples (OF 

= 16 %); small mammals in 13 samples (OF = 52%); moose  in 1 sample (OF = 4%), beaver (Castor 

canadensis)  in 4 samples (OF = 16 %) and cattle in 4 samples (OF = 16 %). Horse remains likely 

involved a mix of domestic and wild, which both free-roam in this intensively managed grassland 

valley.  
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It was impossible from scat analysis and field observations to determine the degree of scavenging 

by wolves on already dead horses killed from other causes (one had been shot) or whether wolves 

were also actively preying on and successfully killing free-ranging horses. Further study is needed 

to shed light on this.  In the Nemiah valley, both cattle and horse carcasses are left by local ranchers 

on the landscape when animals have died from various causes (both natural and human-caused). 

Several such carcasses were available for scavenging opportunities throughout the research period 

and some sites are used repeatedly as bone-yards, where dead-stock is intentionally discarded on 

the range. 

I also compared average wolf isotope signatures from my study area with results from studies that 

identified wolf isotopic signatures elsewhere.  I compared results from areas where wolves: i) are 

known to eat salmon in high levels, ii) do not have access to salmon, iv) are known to eat horses (i.e. 

Dire wolves from the Pleistocene era) and v) where moose are known to be the dominant prey and 

food item for wolves.  Examining the data from other studies and making comparisons with the 

isotopic niche signatures identified in my study area adds further support to my conclusions that 

salmon is not an important dietary component for resident wolves, and that moose are consumed 

by wolves much less than horses.  However, a small amount of fish (probably salmon) was detected 

in the scat sampling and field observations suggesting that wolves were doing a small amount of 

feeding on spawning salmon. A more detailed analysis of the data may tease out more information. 

Scavenging aside, I hypothesize that wolves may be acting as a top-down vector of wild horse 

population control in the more remote and semi-isolated core Tachelach’ed study area since 

surveys crudely indicate horse numbers have remained stable over time.  

 

 Figure 1 Band of horses observed in core Tachelach'ed winter 2016   
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Wolves are shot, trapped, and snared indiscriminately by both indigenous and non-native residents 

in both study areas, partly due to claims of predation on wild game such as moose as well as on 

cattle. Although small numbers of domestic cattle occur in both study areas and free-range from 

spring to fall, I found no empirical evidence that wolves utilize cattle as a major food source, despite 

anecdotal information of a small number of predaceous incidents from local ranchers.  The 

interrelationship between free-ranging horses and the other top predators in my two study areas 

has yet to be determined.  

 

2.0 INTRODUCTION AND BACKGROUND  

In this report, the term wild horses will be used to describe the free-ranging horses found within 

the core Tachelach'ed study area while both domestic (branded and/or halter broke) and wild 

horses free-range in the Nemiah valley.  However, it is important to note that the wild horses in my 

report are commonly referred to by other researchers I cite from the literature as feral (the terms 

are often used interchangeably).  I consider “wild” to represent a species that lives in the 

wilderness, endures natural selective pressures, performs ancestral wild behavioural patterns, and 

has a survival-oriented life cycle over a relatively long period of time, such as the horses of 

Tachelach'ed whose presence and history have been documented and described by McCrory (2002) 

and Cothran and McCrory (2014). For the categorization of wild versus domestic horse free-

roaming horses in the Nemiah valley I relied on previous recorded interviews with the Xeni Gwet’in 

wild horse ranger (Harry Setah pers. comm.) and others.  

Historically, wolves and horses co-evolved across vast portions of North America (Savage 1969, 

Black Canyon Communications 2002, Fox-Dobbs et al. 2007, Hayes 2010), as well as in other parts 

of the northern hemisphere (Furrer 2007, Germonpré et al. 2009). Today, my B.C. Tachelach’ed 

study area and broader Chilcotin region, along with the Alberta foothills equestrian zone, are the 

only two remaining places in North America where a still relatively large and well-established wild 

horse population (circa 1,000 in each area) coexists with the natural guild of North America’s larger 

grassland-montane carnivores [grey wolf, grizzly bear (Ursus arctos), black bear (Ursus 

americanus), mountain lion (Felis concolor), coyote (Canis latrans) and wolverine (Gulo gulo)]. 

Although a far greater number of wild horses survive and are protected by federal law in numerous 

horse management areas and reserves in the lower 48 states, most of the large carnivores, 

including the wolf and grizzly bear, were extirpated during the colonial establishment of cattle 

ranching and other major human intrusions into once intact wilderness ecosystems.    

Due to the elimination of wolves and other top predators, survival rates of many wild horses in the 

U.S. are high today. Without predators to keep these large one-toed ungulates in check, horse herds 

can double every four years (Wild Horse and Burrow Program. 2008).  In contrast, as was observed 

in the moose population of Isle Royale, an obvious result of intensive wolf predation was the 

elimination of heavily parasitized, diseased, old, or otherwise inferior individuals (Mech 1996).   

The intentional reduction or extirpation of wolves in British Columbia and across North America up 

until the 1970s facilitated ungulates to thrive in many areas (Musiani and Paquet 2004). Inflated 

3 



 

populations of large herbivores have been linked to various environmental effects: soil loss, 

compaction, and erosion; reducing growth of vegetation; reducing plant species richness; inducing 

mortality of native trees through bark-chewing; damage to bog habitat; damage to water bodies; 

and the facilitation of weed invasion (Duncan 1992, Nimmo and Miller 2007, Ripple and Beschta 

2012).   

According to a comprehensive review and plan to conserve wild equids, the International Union for 

Conservation of Nature and Natural Resources (IUCN) (Duncan 1992), posits that because of their 

large size, horses (and other equids) are dependent upon processing large quantities of forage, 

easily surviving on low-quality forage thus allowing them to survive where other ungulates may 

not. Their ability to survive on low-quality forage suggests that poor habitat conditions would have 

little impact on their survival, making equids relatively insensitive to environmental changes in 

forage quality.  Thus, “normal” seasonal environmental fluctuations are believed to have minor 

effects on equid survival.  This has contributed to the notion that equids can overshoot their 

ecological carrying capacity causing myriad negative ecological repercussions due to overgrazing. 

However, there is little empirical evidence to support this hypothesis. 

However, according to the Duncan (1992) IUCN equid plan, as with other ungulate species, severe 

winters are known to cause mass mortality and even local extinction in equids. For example, at the 

end of the 19th century, winter conditions in Central Asia resulted in a thick layer of ice covering 

the grass, bringing about the demise of entire Asiatic wild ass populations in Kazakhstan. Mass 

winter die-offs are also known in feral horses. Lactating or pregnant females may be more 

susceptible to harsh winters due to their increased energy demands.  Winters in my study area  of 

the Chilcotin often experience a thawing and freezing effect from period Chinook winds may create 

similar survival conditions where horses would have greater difficulty travelling and feeding 

through deep, highly crusted snow while large carnivores can easily travel on crusted snow.  

In contrast, and depending upon snow conditions, deep and light winter snow may provide 

somewhat of a temporary spatial refugia for horses from wolves and other winter predators.  The 

elongated limbs and toes of horses are quite capable of traversing through snow at depths that 

hinder large carnivore movements.  This adaptation may enable horses to avoid predators in areas 

with deep snow in winter, like mountain caribou (Rangifer tarandus – mountain caribou ecotype) 

which migrate upward in elevation during deep winter to altitudes that were historically difficult 

for predators to access due to snow load.   

Although much more research is required to fully understand natural regulating factors of free-

roaming equid populations, which may be unique to each ecosystem and likely involve mixed 

combinations of various factors, it has been suggested that predation and social factors may be 

more important for regulating horse populations than food supply (Duncan1992).  In other words, 

top-down effects from apex predators may largely influence wild horse survival and possibly 

foraging behaviour and range distribution. 

As noted previously, various studies have demonstrated that an integral predator-prey relationship 

existed among wolves and horses during their co-evolution in North America. For example, Fox-

Dobbs et al. (2007) made dietary inferences using stable isotopes to compare foraging ecology of 

modern and ancient wolf populations.  Using remains from the late-Pleistocene Dire wolf, Canis 
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dirus, from the La Brea tar pits in Los Angeles Basin, California, the study suggests that horses were 

important prey for wolves. While wolves predated upon other prey species, horses were the 

dominant prey of wolves.  

Evidence from the Fairbanks gold mine area of Ice Age Beringia (now Alaska) further corroborates  

a predator-prey relationship that goes back tens of thousands of years (Fox-Dobbs et al. 2007 & 

2008). According to Wolves of the Yukon by Bob Hayes (2010), wolves in Eastern Beringia were a 

different type of wolf (Canis dirus) than today’s grey wolf. Stable isotope studies from the collagen 

of fossilized wolf bones show that the ice age “Yukon” horse, Equus occidentalis, was one of the 

common food items of the Pleistocene wolves (Fox-Dobbs et al. 2007 & 2008, Hayes 2010). Also, 

the remains of a 26,000-year-old Yukon horse found by gold miners near Dawson City had puncture 

wounds in the neck and leg bones that matched the impressions of wolf premolars (Hayes 2010). 

The established pre-history of Ice age horses being a common part of the diet of Pleistocene grey 

wolves was an important background consideration in developing the hypothesis for my study; that 

wild horses are a significant component of the diet of the modern day grey wolf in my Tachelach’ed 

study area. 

Although wolves are recognized as a keystone species capable of causing trophic cascades 

(Hebblewhite et al. 2002, Ripple and Beschta 2012, Ripple et al. 2014), very little has been 

scientifically documented about the relationship between wolves and wild horses in North America.  

This is partly because wolves have been extirpated from most areas where wild horses survive 

today except for BC and Alberta (W. McCrory, personal communication January 20, 2014). Thus, 

much less is known today about the foraging behaviour or ecological role of wolves where they still 

overlap with wild horses.   

Wolf foraging habits are undocumented and unknown in Tachelach’ed and very sparse research has 

been carried out to date on Chilcotin wolves (McCrory 2002).  Anecdotal information from field 

researchers (including observations of wolf scats and kill sites), trappers, and First Nations 

suggests that wild horses might be an important part of the diet of resident wolves in my study 

area. This might also vary over time since wolves in my study area have been subject historically to 

trapping and indiscriminate shooting by ranchers and some First Nations. One trapper indicated 

that in the first half of the twentieth century his father-in-law, who ran a small subsistence cattle 

ranch in Tachelach’ed, shot off all of the wolves so “none were left in the area prior to the 1970’s 

and it took some time for them to come back” (Lester Pierce, pers. comm. January 26, 2016).  

Interestingly, a wolf study in the foothills of Alberta used GPS radio-collars on individual wolves in 

11 different packs to allow field researchers to locate and analyze kill sites. The study found that 

7% of the ungulate kills were feral horses, which converted to 12% of the total prey biomass killed 

by wolves (Webb et al. 2009). In a recent technical review of management of free-roaming horses in 

Alberta’s six foothills Equine Zones, McCrory (2015) suggested that wolf predation on free-ranging 

horses is most likely far more important than claimed by Webb et al. (2009) when taking into 

account i) other wolf packs in the area (there were a total of 32 packs known within the study area) 

and ii) predation throughout the year, vs. the December to March study period used by the Alberta 

researchers.   
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In my Tachelach’ed study area, wild horses and wolves have lived side by side for approximately 

270 years. Using historical records and other documents, Cowdrey et al. (2012) estimated that 

horses of probable Spanish descent arrived in the Cariboo-Chilcotin around 1740, while McCrory 

(2002) has demonstrated that the Xeni Gwet'in First Nation were already an equestrian culture 

prior to first European contact in 1808. Genetic studies of wild horses in Tachelach’ed found both 

Canadian horse ancestry as well as strong evidence of Yakutian bloodlines, an ancient lineage 

smaller horse found only today in northern Siberia (Cothran and McCrory 2014).  

In the past and still often today, humans kill wolves for political and/or cultural reasons and 

perceptions, rather than basing management on animal behaviour, biology, or ecology (Kellert et al. 

1996, Linnell et al. 2001, Musiani and Paquet 2004, Fernandez-Gil et al. 2016). This study hopes to 

address these concerns through the gathering of reliable information on food habits.  Within my 

Tachelach’ed study area and the surrounding area, some ranchers and sustenance hunters believe 

that wolves are responsible for recent cattle, moose, and/or perceived wild horse declines 

(personal communication with various residents), while wild horses are viewed by some as 

competition for domestic cattle that free-range under government permits. This sometimes results 

in lethal measures (Figure 3) including previous government-sponsored bounty hunts for both wild 

horses and wolves, despite a lack of evidence that these actions would be effective in reducing so-

called range over-grazing, livestock depredation events or wolf populations.  In fact, there is a 

growing body of scientific evidence that suggests a strong correlation between lethal control of 

Figure 2 All of the horses that were observed in the core Tachelach’ed study area during the research period appeared 
healthy, such as this band in Tachelach'ed seen in a meadow during fall of 2015. 

6 



 

Figure 4 This horse carcass was found being fed upon by wolves in winter 2015, however, upon inspection, the horse had been 
shot through the lower jaw.  

 

wolves with a recorded increase in conflicts among wolves, livestock, and humans (see: Wielgus 

and Peebles 2014; Treves et al. 2016; Eden et al. 2017; Santiago-Avila et al. 2018). 

After spending some time tracking wolves and viewing wild horses in Tachelach’ed and learning of 

their history, in 2013 I decided that I wanted to investigate if and how much wolves were 

consuming wild horses, domestic cattle, spawning Pacific wild salmon and other available food 

resources in the area. 

 

 

 

Figure 3 The remains of a wolf that was shot in my Nemiah Valley study site in Summer 2017 after it was seen chasing domestic horses.. 
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2.1 Study area  

This study took place in a remote part of central British Columbia within the traditional territory of 

the Xeni Gwet'in First Nation (a community within the  larger Tsilhqot'in Nation) referred to by its 

traditional Tsilhqot’in name, Tachelach’ed. This area, sometimes referred to as the Brittany 

Triangle, is in the Chilcotin region of BC, approximately 200 km northeast of Vancouver and within 

the lee of the Coast mountains, thus sometimes called the Rainshadow Wild Horse Ecosystem 

(McCrory 2002).  Tachelach'ed is a remote region, approximately 155,000 ha in size, contained 

within the natural boundaries of the Chilko and Taseko rivers. Unlike much of the surrounding 

Chilcotin plateau, the study area is largely unlogged and intact. The area is comprised of a large 

foothills plateau, as well as the eastern ranges and foothills of the Coast Mountains (McCrory 2002).  

Tachelach’ed is bounded on the south by Ts’il?os Provincial Park while Nunsti Provincial Park 

(20,898 ha) is located within Tachelach’ed.  Part of Tachelach'ed is now a recognized Aboriginal 

Rights area (Vickers 2007) and Title area (SCC 2014), with the remaining portion being considered 

as a Tribal Park recently declared by the Xeni Gwet'in and Yuneset'in communities of the 

Tsilqhot'in Nation.  

I divided my Tachelach’ed study area into two subareas, the Nemiah Valley on the south and the 

core Tachelach’ed plateau centred on Nunsti Provincial Park in the north.  The Nemiah Valley is a 

mix of rolling grassland prairie and conifer/deciduous woodlands surrounded by high mountain 

ranges that separate it from the core Tachelach’ed area on the north. It is the home and official 

community centre for most of the Xeni Gwet’in First Nation, a small number of cattle ranches and 

tourism businesses, a small number of domestic cattle and up to 80 wild cattle and an estimated 

mix of 100 or so domestic (branded and halter-broke) and wild horses (unclaimed). Of the 

estimated 1,000 wild horses to still survive in the greater Chilcotin plateau region of British 

Columbia, an estimated 150-215 occur in my Tachelach'ed core study area (Cothran and McCrory 

2014), and a knowledge gap exists concerning their ecological niche.   

Grey wolf numbers were undetermined during my study but appeared to be relatively low, perhaps 

in part because of apparent high levels of human mortality. Wolf home ranges were not determined 

but wolf packs likely range between both of my study subareas.  

To preserve and protect these horses the Xeni Gwet'in declared a wild horse preserve in 2002 

(?Elegesi Qayus [Nemiah] Wild Horse Preserve), a portion of which includes Tachelach'ed.  There 

have been contrasting suggestions made on the growth rate of herds, some stating that horse 

numbers are uncontrollable whereas others argue they are being kept in check by predators and 

starvation winters. 

The wild horses in my core Tachelach’ed study area appear to be largely isolated from the wild and 

free ranging domestic horses in the Nemiah Valley just to the south where most of the Xeni Gwet’in 

live, and by deeply incised glacial-fed river valleys, from other wild horse sub-populations over the 

large Chilcotin plateau. This isolation or semi-isolation has been determined by monitoring the 

three main connectivity corridors identified between the two sub-areas from 2002 to 2018 with no 

evidence of free-roaming horse movements between by using road horse track/scat surveys and 

remote cameras (W. McCrory, pers. comm.).  
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Figure 5 Map showing study area as blue oval. Coloured map courtesy of Tsilhqot’in National Government  

The wild horses contribute to a unique ecosystem hosting a full range of potential prey for wolves, 

including but not limited to moose, mule deer (Odocoileus hemionus), white-tailed deer (Odocoileus 

virginianus), California bighorn sheep (Ovis canadensis), beaver, and a variety of small mammals.  

There is an annual supply of spawned salmon including sockeye (Oncorhynchus nerka) and chinook 

(Oncorhynchus tshawytscha) available as a food resource during fall, when they migrate from the 

Pacific Ocean into this interior region be means of the Fraser River. 

In summary, Tachelach'ed, in particular my core study area, is somewhat unique for several 

reasons, including: 1) wild horses have been residents for more than 250-270  years (Cothran and 

McCrory 2014);  2) a healthy population of free-roaming horses exists in wilder conditions 

compared with herds elsewhere in North America where most or all potential predators have been 

extirpated (McCrory 2002) or are naturally absent such as on Sable Island, a National Park reserve 

off Canada’s eastern coast; 3) it has a predator-prey system(s) that may reflect the Pleistocene era 

(Fox-Dobbs et al. 2007, Hayes 2010); 4) the area remains largely isolated from human 

development, including roads and industry; 5) in addition to wolves, it supports all of North 

America's top carnivores. 
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In stark contrast to the protection all wildlife receives on the Sable Island National Park Reserve, 

and despite being recognized by local aboriginal communities as the ?Elegesi Qayus [Nemiah] Wild 

Horse Preserve, provincially funded horse and wolf kill programs have historically been carried out 

in the study area and adjacent Chilcotin.  The provincial government sponsored horse population 

extirpations in the southern grassland ecotones using the bounty system beginning in 1924, with 

the last subsidised hunt on the southeast side of Tachelach’ed taking place in 1988 (Cothran and 

McCrory 2014).  More recently, provincially funded horse and wolf kill programs were ostensibly 

carried out for "wildlife management" rather than cattle purposes (i.e. moose recovery, caribou 

recovery) (Rodger Stewart, pers. comm. Feb. 20, 2014). 

The province of BC has a history of treating wolves as “vermin”, with actions including wide-spread 

poison campaigns and bounties in place across most of the province until about 1961 (BCFLNRO 

2014, BC MOE 1979, Cluff and Murray 1992), still carried out on a smaller scale until well into the 

1980’s (Paul Paquet, pers. comm. January 2018).  

Prior to B.C. implementing a moratorium on the use of the predacide Compound 1080 in 1999; the 

poison was frequently placed on carcass baits targeting wolves in various parts of the province, 

despite its known lethality to other animals (Hooper and Pitt 1995, McCrory 1995, PMRA 2014).  

Despite the enactment of game laws in the late sixties, wolf hunting and trapping regulations across 

the province have typically been very liberal, and this region is no exception. 

What little has been documented about wolves in this region suggests that the population density is 

relatively low (BCFLNRO 2014, McCrory 2005, and, Sopuck et al. 1997), although Davis (2009) and 

the province of B.C (FLNRO 2014) have suggested an increasing population trend since 1979.  

McCrory (2005) reported that the low density of wolves he observed over years of performing field 

research in this area was likely the result of wolves being killed by humans (which he suspected 

was occurring at a relatively high frequency) rather than a lack of habitat/biomass capability.   

In the Chilcotin, wolves coexisted with wild horses long before moose arrived in the early 1920s 

(McCrory 2002). Elk (Cervus canadensis) and woodland caribou (Rangifer tarandus), once dominant 

ungulate species in the study area and adjacent region, declined precipitously across the region 

approximately 125 years ago (FLNRO 2014) and became extirpated from the Tachelach’ed study 

area, although it is uncertain why (McCrory et al. 2014).  

Salmon spawning seasons in the study area typically range from mid-July to the end of September.  

Chinook migrate up the Chilko river from mid-July to the end of August; Sockeye come through 

from early August to the end of September (Wayne McCrory, pers. comm.).  

 

3.0 MAIN OBJECTIVES AND DEVELOPMENT OF HYPOTHESES TESTING  

After carrying out a literature review on predatory interactions and feeding ecology of wolves in 

western Canada and consulting with several wolf experts (Chris Darimont, Paul Paquet, Shelley 

Alexander, pers. comm.), I developed a non-invasive study design on the annual diet of grey wolves 

where they co-habit with wild horses in Tachelach’ed. This included formulating several 

hypotheses to be tested, as well as determining the main objectives of my research, which 

comprised of the following: 
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        1.   Identify if horses were a component of the diet of wolves. 

2. Identify if cattle were a component of the diet of wolves.  

3. Shed light on prey selectivity of wolves between the years 2013 – 2017.  

4. Determine whether salmon are being utilized by wolves as a food resource during fall 

migration and spawning periods. 

5. Examine these results in the context of best-practices for wildlife conservation and 

management as they pertain to the preservation and maintenance of healthy predator-prey 

dynamics and ecological integrity. 

Previous studies on wolf feeding ecology have used scat analysis for its simplicity, abundance, non-

invasive method, and facilitation to attain high quality data (Cuicci et al. 1996, Darimont et al.  2008, 

Darimont et al. 2004, Kennedy and Carbyn 1981, Price et al. 2005, Urton 2004).  

I used scat analysis to determine if wolves are consuming horses.  Where Hypothesis 0 (H0) affects 

that no horses are being consumed by wolves and thus no horse remains will be found in wolf scats, 

I theorized that an alternate hypothesis would be true, (H1); that wild horse remains would be 

present in wolf scats collected and therefore indicate that wolves consume wild horses.   

In addition, I hypothesized (H2): that horse remains would be found in wolf scats during various 

seasons throughout the year.   

I put forward a third hypothesis (H3): that horse remains would be more frequent than other 

potential prey species in wolf scat. 

If hypotheses H1, H2 and H3 are correct, wolves are using horses as an important and regular 

dietary component, indicating significant energy transfer from one trophic level to the next.  

However, without strong evidence through direct observations of predation, it is not possible to 

determine whether wolves are predating versus scavenging, although both may be occurring. 

I also hypothesized (H4): that cattle hair and/or remains would be found in many wolf scats 

collected in the Nemiah Valley and to a somewhat lesser extent in Tachelach’ed, based upon the 

free-roaming nature of these semi-domesticated animals and perceptions shared by residents 

during informal interviews. 

Finally, I hypothesized (H5) that isotope analysis would reveal that wolves were consuming salmon 

as an important dietary resource during fall spawning periods, as evidenced in coastal BC wolves 

(Darimont and Reimchen 2002) and wolves on the southeast coast of Alaska (Szepanski et al. 

1999).  I reasoned that wolves would take advantage of this short-term high protein and energy 

source that is more easily attainable and affects negligent risk from injury when hunting compared 

to ungulates.  
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4.0 METHODS  

The study began in May 2013 and was completed in February 2017. Wolf scat and wolf winter 

guard hair samples were collected, along with sampling of hair of potential food items/species 

(horse, deer, moose, beaver, and domestic cattle).  Predator-prey interactions among wolves and 

other species was concurrently examined using direct field observations; indirect observations 

through field sign and tracks; backtracking to kill sites; and capturing wildlife images with a 

timestamp on remote cameras.  

                                         Figure 6 A wolf is picked up on remote camera where horses are known to spend time. 

 

4.1 Wolf scat collection and analysis  

Wolf scats were collected during various seasons along established transects which consisted of 

dirt roads, bush roads, old wagon trails, wild horse trails, meadows, and fire-breaks that were put 

in during an extensive wildfire in August 2003.  The UTM locations of scats were recorded, and scat 

was collected and stored in labelled (date and location) bags that were frozen until analysis could 

occur.   

Scat analyses were conducted by myself at the Canid Ecology Lab, Department of Geography, 

University of Calgary, Alberta with the assistance of Dr. Victoria Lukasik. Scat samples were 

autoclaved at 130ºC for 30 minutes to eliminate the danger of any parasite transmission to the 

analyst, particularly that of the granular tapeworm (Echinococcus spp). The sanitized scats were 

spread on aluminum trays to be visually inspected for prey remains. Samples were separated using 

dissection kits and all components were identified including bones, hairs and teeth. Hairs were 

identified to the species level by comparing the scale and medulla patterns of guard hairs as seen 

through a compound microscope to known species hair samples collected from the field (voucher 

specimens); hair keys from the University of Calgary Geography Department; and sample photos 

and reference guide materials (Kennedy and Carbyn 1981, Adorjan and Kolenosky 1969).  
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Food items were classified into nine categories:  horse, domestic cow, moose, deer, beaver, small 

mammal (including rodents, lagomorphs), insects, bird, and fish. No attempt was made to identify 

plant material.  Mammalian species were identified to the lowest taxonomic level possible without 

sacrificing certainty, with less common hairs identified only to family/order level (Lukasik and 

Alexander 2011). Problems may arise from misidentifying scat contents; therefore, observer 

reliability was evaluated by re-analyzing random samples (Mech and Boitani 2003).  

Two indices were used to describe wolf foraging ecology from scats: (1) Indices of Occurrence per 

Faeces (OF) were calculated, which describe the frequency that an item occurs in all scat samples, 

and (2) Indices of Occurrence per Item (OI), which describe the frequency a food item (ie. species) 

occurs among all items identified in all scats combined (Urton 2004). 

 

4.2 Guard hair collection and stable isotope analysis  

Thirty-one guard hairs from wolves were collected from the entire study area for analysis. All wolf 

guard hair samples were collected during winter months or from winter-killed wolves to ensure 

guard hairs were fully grown as recommended by Darimont and Reimchen (2002). 4 of these 

samples were from wolves killed by trappers in my core Tachelach'ed study area during winter 

2014/15.  2 samples were from wolves shot in the Nemiah Valley sub area in November 2012.  In 

addition, 2 samples were from wolves killed by a trapper in the Yohetta Valley,  just south of my 

main study area in 1995 and 2009. 

In addition, guard hairs were collected from five potential prey species (wild horse, moose, beaver, 

deer, and domestic cattle) to determine their unique isotopic niche signature and aid in scat 

analysis.  Hairs were collected opportunistically along survey transects used for scat collection, 

from animals found dead in the field, from animals killed by humans, and from natural tree or 

deadfall snags, roll areas, den sites, and bedding sites.  In the case of beavers, hair-traps using barb-

wire snagging stations were also set around active dams and lodges. 

GPS coordinates were recorded to identify where individual hair samples came from. Samples were 

labeled and stored in paper envelopes at room temperature until processed for analysis.  

 

In the lab, all wolf and prey species guard hairs were washed and rinsed in a chloroform-methanol 

solution (2:1) for two minutes to remove surface debris, then placed in an envelope inside a fume 

hood for 30 minutes (University of Victoria, British Columbia, Applied Conservation Science Lab 

protocol methods described in the Bear Hair Sample Preparation for Isotope Analysis module).  

After drying, fine scissors were used to cut small (3 mm) pieces of approximately 1.0 mg of hair 

which was subsampled for continuous-flow isotope ratio mass spectrometry analysis at the stable 

isotope facility, University of Saskatchewan, Saskatoon, using a Europa Scientific ANCA-NT gas–

solid–liquid preparation module coupled to a Europa Scientific Tracer 20-20 mass spectrometer 

(PDZ Europa, Cheshire, England), as per Darimont and Reimchen (2002).  

Individual wolf guard hair samples were severed into equal base and tip segments that were 

prepared separately to elucidate seasonal shifts in diet that may occur between summer and fall.  

All other species guard hairs were used in their entirety to determine isotopic niche signatures.   
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Isotope signatures are expressed in δ notation as ratios relative to Pee Dee limestone (carbon) and 

atmospheric N2 (nitrogen) standards as follows: 

δX = (Rsample/Rstandard) – 1) 1000 where X is 13C or 15N and R is the corresponding ratio 

13C/12C or 15N/14N. 

I incorporated stable isotope analysis of wolf guard hairs to determine δ13C and δ15N signatures to 

gain insight towards wolf use of salmon as a major food source during annual fall migration and 

spawning, as has been evidenced through studies on BC coastal wolves (Darimont and Reimchen 

2002) showing elevated levels of Nitrogen and Carbon stable isotopes in wolf guard hairs during 

salmon migration periods. 

I also compared whole guard hair isotope values of wolves from the study area with known wolf 

isotope values from studies done elsewhere to determine how then measured up.  This step was 

also taken to roughly ascertain how the isotope signatures of the five prey species identified in my 

study area appear in relation to the isotopic signature of wolves where research has led to 

knowledge and documentation of wolf feeding habits.  Among studies compared, two reflected a 

high contribution of salmon in wolves’ diet on coastal BC and SE Alaska (Darimont et al. 2008 and 

Szepanski et al. 1999), two had little to no salmon in their diet in Saskatchewan (Urton et al. 2005) 

and at Isle Royale, Michigan(Fox-Dobbs et al. 2007), and one study involved Pleistocene dire wolves 

from the La Brea tar pits (Fox-Dobbs et al. 2007) where studies have indicated that wolves 

consumed horses.  

4.3 Determination of wild horse numbers 

Members of the Xeni Gwet'in First Nation Government and Friends of the Nemaiah Valley 

performed aerial horse counts in my two sub study areas during winters of 2001, 2003, 2005, 2011, 

2013 (Cothran and McCrory, 2014) and 2017 (David Williams pers. comm.).  I used data provided 

from these wild horse counts to establish a rough estimate of recent observable population trends 

of wild horses in Tachelach’ed.   

 

5.0 RESULTS 

5.1 Results of scat collection 

A total of 122 scats were collected during the study period. I collected 97 wolf scats from my core 

Tachelach'ed study area; 24 in spring, 2 in summer, 23 in fall, 48 in winter.  In addition, 25 wolf 

scats were collected in the adjacent Nemiah Valley study area; 1 in spring, 7 in summer, 9 in fall, 8 

in winter.  My winter tracking determined that at least some wolves travel between these two 

subareas.  

Thus, for my analysis of wild horses in the diet of wolves my core Tachelach’ed study area produced 

more reliable results than the Nemiah Valley because of the much larger sample size and the fact 

that all the horses were considered wild whereas the Nemiah valley has a strong mix of both 

domestic and wild free-ranging. Although the smaller sample size and general mix of free-ranging 

domestic and wild horses for the Nemiah valley limited my results they were nonetheless 

important for comparison between the two quite different subareas.   
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Figure 7 Map showing distribution of wolf scats collected in my two study areas  

5.1.1 Results of scat analysis –Animal Food Items 

Core Tachelach’ed study area  

A variety of prey were consumed by wolves in my Tachelach’ed core study area including: horse, 

deer, moose, small mammal, fish, bird (Figure 8) and insects (Table 1).  Based on my scat analysis 

and ground observations, wolves in Tachelach'ed consumed disproportionately more wild horse 

than any other species. 
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No cattle remains were detected although several small cattle operations exist.  

 

 

Analysis of the 97 wolf scats collected from Tachelach’ed between 2013 - 2016 indicate that more 

than half of the scats (OF = 59.8%) collected contained wild horse remains.  Both Occurrence per 

Faeces (OF) and Occurrence per Item (OI) had frequencies amounting to greater than 50% of horse 

remains identified in wolf scats.   (Table 1).   

 

                             Table 1 Items Detected in Wolf Scats collected in core Tachelach'ed study area 2013-2017 

Species 
No. of scats 

(n = 97) 
%OF* %OI* 

Horse 58 59.8 53.2 

Deer 26 26.8 23.9 

Small mammala 17 17.5 15.6 

Moose 4 4.1 3.7 

Fish 2 2.1 1.8 

Birds 1 1.0 0.9 

Insects  1 1.0 0.9 

Domestic cattle 0 0 0 

                                                                                                aIncludes orders Rodentia, Lagomorpha 

 

After horses, deer were the next major food resource being utilised by wolves, with deer remains 

occurring in 26.8% of wolf scats collected from this area.  Both deer and moose (OF = 4.1%) 

remains were identified in scats collected in each of the four seasons.  Small mammal remains were 

detected in 17.5% of scats.  Remains of fish (n = 2) and bird (n = 1) were identified in wolf scats 

from the core Tachelach’ed area, but not present in scats collected from the Nemiah Valley. 
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Figure 8. Food items identified through analysis of wolf scat collected in core Tachelach'ed 

No. of scats = 97 

No. of items = 109 
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The fish remains were not identified to species but corroborate my limited field observations that a 

small amount of feeding on salmon is occurring; although not detected by my isotope analysis. 

Nemiah Valley study area 

Although the sample size was small (n = 25), a variety of prey were consumed by wolves in the 

Nemiah Valley including: horse, deer, moose, small mammal, beaver, and cattle (Figure 9).  Based 

on scat analysis, wolves in the Nemiah Valley consumed disproportionately more horse than any 

other species when biomass is taken into account.  Small mammal remains were identified in more 

than half of the scat samples (OF = 56%), indicating regular use as an additional dietary component.  

Remains of beaver (n = 1) and cattle (n=4) were identified in scats from the Nemiah Valley only.  

 

 

                                       Figure 9 Food items identified through analysis of wolf scat collected in Nemiah Valley 

 

                                    Table 2 Items identified in wolf scats collected in Nemiah Valley study area 2013-2017 

 

 

 

 

 

 

 
 

                                                                         

                                                                      aIncludes orders Rodentia, Lagomorpha 
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Species 
No. of scats 

(n = 25) 
%OF % OI 

Horse 7 28 23 

Deer 4 16 13 

Moose 1 4 3.2 

Sm Mammala 14 56 4.5 

Domestic cattle 4 16 13 

Beaver 1 4 3.2 

No. of scats = 25 

No. of items = 31 
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 Combined Project Area 

Combining all scats from both project areas, a total of 122 samples were collected and analysed.  

There was a total of 140 items found in all scats.  Aside from horses, scat analysis revealed a variety 

of other species contributing to the diet of wolves.  Both the core Tachelach’ed and Nemiah Valley 

presented scats with remains from deer (n = 26, n = 4), moose (n = 4, n = 1), and small mammals    

(n = 18, n = 14), respectively. 

Remains of cattle and beaver were found only in wolf scats collected from the Nemiah Valley, 

whereas bird and fish remains were found only in scats collected from the core Tachelach’ed sub-

area.  Small mammals were more frequent in wolf scats (and diet) in the Nemiah valley compared 

to Tachelach’ed.  This may be due to a larger sample size of summer scats collected in the Nemiah 

(n = 7) compared to the core Tachelach’ed (n = 2), during a period when wolves are more confined 

to pup-rearing activities and thus hunting smaller game.  

 

        Figure 10 Food items identified through analysis of wolf scat collected in Nemiah Valley and Tachelach’ed combined. 
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Figure 11 Seasonal variability in food items identified in wolf scats collected in Tachelach'ed 2013 - 2017 

5.1.2 Seasonal variation of scats with horse remains   

Core Tachelach’ed study area  

Wild horses were a significant part of the seasonal diet of wolves in core Tachelach'ed in spring, fall 

and winter, with a respective Frequency of Occurrence of 50%, 43% and 75% in wolf scats (Table 3 

and Figure 11).   

 
Table 3 Frequency of Occurrence and Frequency of Incidence of items identified in wolf scats by season 2013-2017 for core 
Tachelach’ed study area (n = 97) 

                                                                       i = number of items in scats   n = number of scats  

Scat collection was less successful in the summer months.  Only 2 wolf scats were collected during 

this season due to difficult tracking, and increased deterioration rate of scats in summer heat.   

 Spring: n = 24, I = 26       Summer: n = 2, I  = 2       Fall: n = 23, i = 30              Winter: n = 48, i = 52 

Food Item 

% 
 Frequency 

 of 
occurrence 

(OF) 

% 
 Frequency 

of 
 incidence 

(OI) 

%  
Frequency  

Of 
 occurrence 

(OF) 

% 
Frequency 

of 
incidence 

(OI) 

% 
Frequency 

of 
occurrence 

(OF) 

% 
Frequency 

of 
incidence 

(OI) 

% 
Frequency 

of 
occurrence 

(OF) 

% 
Frequency 

of 
incidence 

(OI) 

Horse 50         46 0 0 43 33 75 69 

Deer 25 23 50 50 35 26 23 21 

Moose 4 4 50 50 4 3 2 2 

Sm Mammala 25 23 0 0 43 30 6 6 

Fish 4 4 0 0 4 3 0 0 

Bird 0 0 0 0 4 3 0 0 

a includes orders Rodentia, Lagomorpha     
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Because of such a small summer sample size, it is not possible to infer much about the importance 

of wild horses as a food source at this time of year.  More research is needed to determine if wild 

horses are consumed by wolves during this period, and the frequency by which it might be 

occurring.  

 

Nemiah Valley study area 

Analysis of 25 wolf scats collected from the Nemiah Valley between 2013 – 2016 identified horse 

remains in 28 % of scats (OF = 28 %), with horse remains occurring in 25 % of all items identified 

(OI = 25%).  This value is slightly lower due to the relatively high frequency of small mammals as a 

dietary component (OF = 56%; OI = 50%). 

It is important to reiterate that this sample collection was very small. Only one scat was collected 

during spring and this small sample size must be considered.  Horse remains appeared in wolf scats 

collected throughout the year in the Nemiah Valley, with a Frequency of Occurrence of 100% in 

spring, 29% in summer, 33% in the fall and 13% in winter (Table 4 and Figure 12). Moose and deer 

occurred in wolf scats collected in this sub-area in each of the four seasons. 

Table 4 Frequency of Occurrence and Frequency of Incidence of items identified in wolf scats by season 2013-2017 for the 

Nemiah Valley study area (n = 25) 

                                                                  n = number of scats      i = number of items in scats    

 Spring: n = 1, i = 1 Summer: n = 7, i = 9 Fall: n= 9, i = 11 Winter: n = 8, i  = 10 

Food Item 

% 
Frequency 

of 
occurrence 

(OF) 

% 
Frequency 

of 
incidence 

(OI) 

% 
Frequency 

Of 
occurrence 

(OF) 

% 
Frequency 

of 
incidence 

(OI) 

% 
Frequency 

of 
occurrence 

(OF) 

      %  
Frequency  
      of  
incidence 
     (OI) 

% 
Frequency 

of 
occurrence 

(OF) 

% 
Frequency 

of 
incidence 

(OI) 

Horse 1 1 0.29 0.22 0.33 0.27 0.13 0.1 

Deer 0 0 0 0 0.22 0.18 0.25 0.2 

Moose 0 0 0.14 0.11 0 0 0 0 

Cow 0 0 0 0 0 0 0.5 0.4 

Beaver 0 0 0 0 0 0 0.13 0.1 

Sm Mammala 0 0 0.86 0.67 0.67 0.55 0.25 0.2 
a includes orders Rodentia and Lagomorpha 
    

 

Because of such a small sample size, it is not possible to draw conclusions.  More research is needed 

to determine if and how much horses and other animals are consumed by wolves in the Nemiah 

Valley. 

 

20 



 

 

                     Figure 12 Season variability in food items identified in wolf scats collected in Nemiah Valley 2013 – 2017 

 

Combined project area 

Analysis of the seasonal variation of wolf scats with horse remains, as well as other species, is 

presented for both sub-areas combined in the data presented in Table 5 and Figure 13.  Combining 

both project areas revealed that horse remains occurred at an overall frequency of 25 – 65 % in all 

wolf scats collected throughout the year.  When combining both sub-areas, horse remains appeared 

in wolf scats most frequently in winter (OF = 65%), followed by spring (OF = 52%), then fall (OF = 

41%), and finally summer (OF = 25%).   

Horse remains were found more wolf scats (OF) than any other species in winter and spring. Small 

mammals had the highest Frequency of Occurrence in summer (OF = 75%) and fall (OF = 50%).  

Despite the high occurrence rates of small mammals during the warmer seasons, biomass 

calculations would render horses as the larger contributor of energy to wolves as a food resource 

during this period.  
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Table 5 Frequency of occurrence and frequency of incidence of items identified in wolf scats by season 2013-2017 in 
Tachelach’ed and Nemiah Valley combined. 

                                                              n = number of scats      i = number of items in scats    

 Spring: n = 25, i =27 Summer: n = 9, i =11 Fall n = 32, i = 41 Winter n = 58, i = 62 

Food Item 

% 
Frequency 

of 
occurrence 

(OF) 

% 
Frequency 

of 
incidence 

(OI) 

% 
Frequency 

Of 
occurrence 

(OF) 

% 
Frequency 

of 
incidence 

(OI) 

% 
Frequency 

of 
occurrence 

(OF) 

      %  
Frequency  
      of  
incidence 

     (OI) 

% 
Frequency 

of 
occurrence 

(OF) 

% 
Frequency 

of 
incidence 

(OI) 

Horse 0.52 0.48 0.25 0.18 0.41 0.32 0.65 0.6 

Deer 0.24 0.22 0.13 0.09 0.31 0.24 0.23 0.21 

Moose 0.04 0.04 0.25 0.18 0.03 0.02 0.02 0.02 

Cow 0 0 0 0 0 0 0.07 0.06 

Beaver 0 0 0 0 0 0 0.02 0.02 

Sm Mammala 0.24 0.22 0.75 0.55 0.5 0.39 0.09 0.08 
a includes orders Rodentia and Lagomorpha 

 

5.2 Guard hair isotope analysis for wolf, beaver, cattle, deer, horse, and moose  

5.2.1 Whole guard hair values 

I report average δ13C and δ15N values in guard hairs for wolves, beaver, cattle, deer, horse, and 

moose in Figure 14.  This data can be used in future research and contribute to a more detailed wolf 

diet analysis using Bayesian mixing models and software (e.g. IsoSource, MixSIR, SIAR), which 

incorporates species isotopic niche signature data to help determine the tropic niche and 

partitioning of prey in wolf diet.  For the purposes of this base-line study, time and budget did not 

permit this additional step which was deemed unnecessary. 
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Figure 14 species isotopic signatures identified, shown by distribution of mean δ13C and δ15N hair values (‰) for 6 mammals 
sampled in the Nemiah Valley and in the core of Tachelach'ed in the Chilcotin region, British Columbia sampled over three 
consecutive years (2014 – 2016).  Mean stable isotope values are shown for horse (n = 16), deer (n = 12), moose (n = 15), beaver 
(n = 10), and cow (n = 10), and wolf (n = 31).  
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Figure 15 Graph showing comparison of Nitrogen isotope values for tip (blue) and base (red) of wolf guard hairs collected in 
Tachelach’ed 2013-2017, used to investigate seasonal differential of individual wolves between summer and fall. 

 

One constraint to using wolf guard hairs to analyse diet is that fully-grown guard hairs will only 

represent the period of wolf feeding during which the guard hair was growing, which is during 

summer and fall, not representative of seasonal feeding patterns outside of this growth period.  

However, for the purposes of this study my objective was to determine if wolves were seasonally 

uncoupling from foraging on ungulates to catch spawning salmon when and where opportunities 

arose, as observed with B.C.’s coastal wolves (Darimont et al. 2004, Darimont et al. 2008).  

 

5.2.2 Seasonal differential  

A review of the data provided through stable isotope analysis of the tip and base of wolf guard hairs 

did not indicate a seasonal switch from land-based prey to marine-sourced food for Chilcotin 

wolves even though Pacific wild salmon biomass was available within the presumed home ranges 

of wolves in my study area.  

Examining the difference between base and tip (fall vs. summer growth period) signatures 

provided no evidence of significant interseasonal variability (Figures 15 and 16).  I found no 

evidence of an increase in δ15N isotope signature values between summer and fall which would 

indicate that wolves are using salmon as a seasonal food resource (Figure 11).   This lack of 

interseason variability in δ15N indicates that wolves are not eating enough salmon in the fall to 

detect a change in fish consumption during summer and fall wolf hair growth periods.  This 

coincides with the small amount of fish detected in the scats as well as field evidence of a small 

amount of wolf feeding on Chinook salmon at their spawning grounds.  

No attempt was made to compare guard hairs from wolves that were from the Nemiah Valley to the 
core Tachelach’ed study area, as most hairs collected were from Tachelach’ed.                                                                                                                                                                          
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Figure 16 Differential (fall minus summer) δ13C and δ15N values in guard hair portions (base, tip) 

Data points within the red oval in Figure 16 were extrapolated from a study by Darimont and 

Reimchen (2002, p. 1640) titled Intra-hair stable isotope analysis implies seasonal shift to salmon in 

grey wolf diet.  Values within the oval show enriched δ13C and δ15N signatures of coastal wolves in 

fall, resulting in an increased differential which indicates a seasonal difference in summer and fall 

isotope signatures due to fall salmon consumption and a corresponding decoupling from their main 

ungulate prey.   

 

5.2.3 Comparison of wolf isotope signature with other study areas 

Salmon can be underestimated in wolf scat (Szepanski et al. 1999).  Since I was unable to detect 

seasonal variation towards a salmon-based diet through differential values of base and tip portions 

of wolf guard hairs, I wanted to compare average wolf isotope signatures for my study area with 

results from other studies where wolves had been documented to consume high portions of 

salmon, as well as locations where this does not occur.  In addition, I wanted to compare isotope 

signatures of wolves with data from Pleistocene-era Dire wolves, shown to have used horses as an 

important food resource (Fox Dobbs et al. 2007).  

Comparisons revealed that mean δ15N (‰) was lower for wolves in my study area (7.5) when 

compared to salmon-eating wolves from the southeast coast of Alaska (12.9) (Szepanski et al. 1999) 

and coastal BC (9.5) (Darimont et al. 2008), and lower than Dire wolves (11.6).  Mean δ15N (‰) 

was approximately the same in my study area as values obtained from wolves in Saskatchewan 

study (7.4) (Urton et al. 2005); and higher than wolves from Isle Royale (5.2) (Fox-Dobbs et al. 

2007). Wolves from my study area had a higher mean δ13C (‰) (-22.96) than wolves from Isle 

Royale.  It was lower than all other areas.   
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Weather, elevation, latitude, and many other factors all contribute to the natural processes that 

affect isotopic signatures, however the results of this comparison indicate that wolves in my study 

do not have the typical high δ15N (‰) signature identified in wolves known to eat high levels of 

marine-based foods.  Isle Royale, Michigan(which has no spawning salmon) has the lowest mean 

values for both δ15N (‰) and δ13C (‰), which corresponds with the isotopic signature we 

identified for moose (ie. lowest δ15N (‰) and δ13C (‰) values on the potential prey spectrum).  

Moose are by far the main prey of wolves on Isle Royale (McLaren and Peterson. 1994), and this 

comparison adds robustness to our own niche signature results and wolf dietary conclusions (i.e. 

horses are being consumed much more frequently than moose despite the presence of both species 

and a relatively similar biomass).  Furthermore, the horse isotopic signature that I identified for this 

study area is higher in mean δ15N (‰) and δ13C (‰) when compared to moose and deer (Figure 

14).  Indeed, the Dire wolf, which is accepted to have hunted horses during the Pleistocene, has an 

enriched mean δ15N (‰) and δ13C (‰) when compared to all study areas except Alaska.    

Chilcotin values are closest to wolves from Saskatchewan, an interior part of the continent where 

wolves do not have access to marine resources the same way that has been identified for coastal 

wolves.  This finding re-iterates the unique behaviour and hunting styles (ie. cultures) of different 

wolf populations, despite availability of resources.  

 

 

Figure 17 Comparison of average δ15N (‰) and δ13C (‰) wolf whole guard hair values by region or era, study wolves shown in 
red 

 

 

____________________________________________ 
Coast values from Darimont et al. 2008 
Yakutat values from Szepanski et al. 1999 
Saskatchewan values from Urton et al. 2005 
Isle Royale and Dire values from Fox-Dobbs et al. 2007 
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Table 6 Comparison of wolf whole guard hair values 

AREA Mean δ15N(‰) Range Mean δ13C(‰) Range 

Chilcotin (n = 31) 7.5 6.35-8.42 -22.96 -25.11 to -20.44 

Coastal BC 1(n = 60) 9.5 6.4-14.3 -21.4 -24.4 to – 16.8 

SE Alaska Yakutat2 (n = 4) 12.9  -17.2  

Saskatchewan3 (n = 47) 7.4 5.4-11.2 -22.4 -24.3 to -19.7 

Isle Royale4 (n = 25 ) 5.2 4.3 – 6.0 -23.2 -23.8 to – 22.6 

Dire Wolf4 11.6  -19.9  

 

5.3 Wild horse counts   

Although Xeni helicopter horse counts generally included the Nemiah valley, I did not include these 

here because these animals do not face the survival threats posed to the same extent as horses in 

the core Tachelach’ed area.  In other words, Nemiah horses have resources provided for them 

provisionally and/or at certain times, ie. subsidized feeding (hay, oats, mineral licks), lethal removal 

of carnivores, assistance with birthing, doctoring of wounded or sick animals, etc.) and are thus less 

subject to built-in natural population regulations, whether top-down (ie. predation) or bottom up 

(ie. carrying capacity of the land).  My research focused more on the natural interactions among 

wolves and horses to better understand predator-prey interactions and energy flow within the 

ecosystem in the absence of human manipulation to the greatest possible extent. 

The data from intermittent aerial minimal-counts observations suggest a stable and low population 

of wild horses in Tachelach’ed (Figure 18). Helicopter observations made over a span of 17 years 

(on 6 occasions) by the Xeni Gwet’in and Friends of Nemaiah Valley (FONV) showed an average 

minimum of 92 horses counted in late winter, with a range of variation of 48 - 127.  

This data provides a minimal population count, however there remains potential for sampling 

errors and a wide margin of error should be taken into account.  Considering this, along with annual 

fluctuations in winter horse survival and other weather and mortality factors, Cothran and McCrory 

(2014) estimated the range of population estimate to be between 150 and 215 animals in the core 

Tachelach’ed study areas outside of the Nemiah valley.   Despite fluctuations, the minimal counts 

over the past decade and a half indicate an observed overall population stability (Figure 18). 

The last aerial survey, performed on February 20, 2017 observed 73 horses (n = 73), with an 

assumed catch rate of 65% for an estimated herd size of just over one hundred wild horses (D. 

                                                             
1 From Darimont et al. 2008 
2 From Szepanski et al. 1999 
3 From Urton et al. 2005 
4 From Fox-Dobbs et al. 2007 
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Williams, pers. comm. March 5, 2017).  In his book Illustrated Horse Watching, Morris (1997) 

describes typical wild horse bands across the planet to number between three and nine individuals.  

The largest social group observed consisted of 7 horses (author observation).  This was 

considerably smaller than larger social groups observed in previous surveys (D. Williams, pers. 

comm.) This period in late winter is likely after most winter die-off has occurred (D. Setah, pers. 

comm. February 20, 2017).  

 

 

Figure 18 Number of horses observed (minimal counts) in Tachelach’ed during aerial surveys 2001, 2003, 2005, 2011, 2013, 
2017 from Cothran and McCrory (2014) 

Although the provincial Ministry of Forests and Range (MOFR) has in the past conducted their own 

fixed-wing or helicopter annual winter counts of wild horses throughout the Chilcotin, I did not 

include these in my review since the actual count data was not available for most of the years.  

However, I include a map showing the relative densities of wild horses in different sub-areas of the 

Chilcotin including my core Tachelach’ed area (shown on the map as the North Brittany Triangle). 

The map shows the approximate range of distribution and average densities in the Chilcotin 

subareas based mostly on annual aerial surveys by (MOFR) over three years (2007-2009). To 

create the density map, professional agrologist Allen Dobbs (pers. comm.) interpolated average 

winter numbers. For the area of my core Tachelach’ed wolf study area, he also used a 2005 winter 

helicopter count done jointly by the FONV and the Xeni Gwet’in.  

The total average number counted by MOFR over the three years for the entire Chilcotin was 886 

horses, with about 10% (n=89) from my core Tachelach’ed study area, which is more or less similar 

to my analysis of the Xeni Gwet’in winter counts. Given that the counts were done in winter, when 

any horse movements between survey lines would be constrained, I am assuming these numbers 

represent “minimal count numbers.”  
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Figure 19  My Tachelach’ed core study area is indicated in the bottom left corner of the map and shows a low 
average wild horse density compared to some other areas of the Chilcotin. 
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6.0 CONCLUSIONS 

H0: Horse remains will not occur in wolf scats and are thus are not consumed by wolves 
                                                                                            Vs. 
H1 : Horse remains found in wolf scats will indicate that wolves are consuming horses  
 
This preliminary study showed that wild horses in my core Tachelach’ed study area are an 

important component of the diet of grey wolves as evidenced by a Frequency of Occurrence of 

59.8% in 97 wolf scats analysed.  Remains of a mix of wild and domestic horses were found in 28 % 

of 25 scats collected in the Nemiah Valley. Therefore, I reject H0 and accept H1; wild horse remains 

are present in wolf scats and therefore wolves are consuming wild horses in the core Tachelach’ed 

area and a mix of domestic and wild horses in the Nemiah Valley. 

During this project, although a limited number of wolf scats (n = 97) were recovered from the core 

area for analysis  it is recognized that a larger sample size would provide more robust results.  

Despite this, the sample collection is still considered representative of the study area over a period 

of four years in an area that does not appear to have a high population/density of wolves.    

 

 H2: Wolves predate on horses year-round   

Horse remains were frequent in wolf scats during various seasons throughout the year in both sub-

areas, therefore I accept H2.  The number of scats collected each season were small and sample 

sizes were not consistent each season and thus may not accurately reflect the frequency of horses 

in the diet of resident wolves.  However, many wolf scats contained horse remains in three out of 

four seasons in the core Tachelach’ed area, with summer scat sample size being too small (n = 2) to 

detect dietary trends. Three quarters (75%) of the wolf scats collected in the core Tachelach’ed sub-

area during winter contained horse remains.  Half (50%) of the wolf scats collected in the core 

Tachelach’ed in the spring contained horse remains, while 43% of wolf scats collected in the fall 

contained horse remains.   

Horse remains appeared in wolf scats collected throughout the year in the Nemiah Valley, with a 

frequency of occurrence of 100% in spring, 29% in summer, 33% in the fall and 13% horse remains 

in wolf scats in winter.   

Combining both sub-areas, the following seasonal Frequency of Occurrences for horse remains 

were found in wolf scats occurring seasonally; spring OF = 52%, summer OF =21% fall OF = 45%, 

winter OF = 65%. 

 

H3: Horse remains are more frequent than other prey species in wolf scat 

Horse remains appeared more frequently in wolf scats than other species in both sub-areas 

combined for most of the year, and horses have high biomass, therefore I accept H3. 

Accepting H1, H2 and H3 indicates a high energy transfer from horses to wolves in this food web.  
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Combining the acceptance of hypotheses H1, H2, and H3 sheds light on energy flow in this region, 

and elucidates the occurrence of wolf dietary specialization, or specific behavioural mechanisms 

that support wolves feeding on wild horses in the area as an important food resource.  

  

H4: Cattle remains are frequent in both study areas 

Cattle remains did not appear in any of the core Tachelach’ed wolf scats analysed.  In the Nemiah 

Valley, cattle were detected in 4 out of 25 scats for a Frequency of Occurrence of 16% in this sub-

area.  Recall that some of these are likely the result of wolves scavenging on dead-stock left on the 

range.  Combining both sub-areas, cattle occurred in 3.27% of all wolf scats collected (n = 122).  

Therefore, I reject H4 and conclude instead that cattle remains do not frequently occur in wolf scats, 

and thus cattle are not an important dietary component for wolves in the study area.  

 

H5: Isotope analysis will indicate that wolves are consuming salmon during fall migration 

periods 

Isotope analysis revealed that there is no significant change in the Nitrogen signature of wolf guard 

hairs between summer and fall, so I reject H5 and conclude that wolves in the study area are not 

using salmon seasonally as an important part of their diet.  Despite my findings, the lack of evidence 

to support that spawning salmon are an important part of the diet of resident Chilcotin wolves may 

also be explained for the following reasons: i)  their use of salmon is too modest to detect;  ii) there 

is a summer prey item (e.g. trout or spring salmon, Oncorhynchus, Salmo and Salvelinus spp) that is 

high in N15 and C13 that offsets fall salmon; iii) salmon spawning in the area may be too early to be 

able to differentiate seasonality (i.e. salmon signature presents itself within both the first and 

second half segments of wolf guard hair).  Fall surveys of a Chinook spawning channel including the 

use of several remote cameras did detect evidence of a small amount of wolf feeding on heads of 

salmon. 

 

7.0 DISCUSSION 

Wolves are flexible and opportunistic predators that are adapted to feeding on diverse prey species.  

Though beyond the scope of this study, incorporating biomass calculations with scat analysis could 

provide more representative information about the quantity and mass of species consumed when 

there are differences in prey size (Weaver 1993, Urton 2004). The weight of an individual horse is 

much greater than that of a small mammal, although small prey can be an important dietary subsidy 

for a wolf depending upon several factors.  The relative portion of biomass consumed is much 

greater for horses when remains are found in scats as compared to small mammals.  Even though 

OF and OI from my core Tachelach’ed sub-area present small mammals as relatively frequent prey 

items in my findings (17.5 % and 15.6 %, respectively), large prey remains indicate a greater 

contribution to wolf energy demands when being consumed at similar frequencies.     

There also are some limitations to scat analysis, including detection bias and the inability to 

determine whether prey was predated or scavenged. 
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Figure 20  Horses running in front of camera trap set in core Tachelach’ed sub area in 2013. 

Scats can offer a biased picture of foods consumed due to differences in digestibility and 

detectability. Specifically, expression of prey occurrence as a percentage of scats may over-

represent the number of small mammals consumed by carnivores. This is because small animals 

have a larger surface to volume ratio and therefore a higher proportion of detectable hair compared 

to undetectable, digested biomass, when compared to large animals like horses with a smaller 

surface area to biomass ratio (Weaver 1993, Cuicci et al. 1996, Urton 2004).  

Neither scat nor isotope analysis can provide insight into how such feeding events unravelled. 

However, for the purposes of this study, it remains clear that wild horses are a significant part of 

the diet of resident wolves in my Tachelach’ed study area. 

Direct observations of wolves successfully hunting a horse or evidence from a recently killed 

horse(s) can confirm a predation event (e.g. signs of chase and/or struggle). However, to date, I 

have not discovered horses that I could determine were preyed upon by wolves instead of 

scavenged. Given the frequency of horse remains identified in wolf scats, it is likely that at least 

some predation is occurring and possible that wolf predation could limit this horse population in 

the core Tachelach’ed study area directly by reducing horse numbers.  

Determining that predation commonly results in horse mortality, rather than other natural causes,  

would suggest predating carnivores regulate wild horse behaviour (e.g. group size, movement 

patterns, foraging behaviour, birth locations, established territories) and population size in the 

study area. It is only possible to differentiate between scavenging and predation if the incident site 

is visited shortly after death occurs and an assessment can be made based upon the evidence at the 

scene.  Determining which predator species is responsible for a horse mortality is also sometimes 

possible with sufficient evidence but scavenging by multiple species can bias assessments.   
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Nevertheless, aerial surveys and ground observations conducted over the previous 5 years indicate 

that the wild horse population in my core study area appears stable, further suggesting that top-

down mechanisms exerted by wolves and perhaps other carnivores are maintaining horse 

populations within their ecological carrying capacity.  Such top-down effects in this ecosystem have 

the potential to indirectly influence plant type and biomass, as well as myriad other species and 

ecological processes through trophic cascades in the food web (e.g. Ripple and Beschta 2004, 

Hebblewhite et al. 2005, Nelson 2009, Ripple et al. 2014, Ripple and Beschta 2012, Schmitz 2014, 

Smith and Bangs 2009).   

McCrory (2015) reviewed detailed horse mortality data from a collared wolf study (2003 – 2007) in 

Alberta that included the Clearwater equine zone area, as well as data on minimal horse counts for 

the same study period. His review inferred that wolf predation on free-roaming horses in the 

Clearwater equine zone is likely playing a key role in population control. 

Where natural predation of horses is known to occur, few studies have been conducted and most of 

these involve mountain lions in the United States. Turner and Morrison (2001) found that the 

mountain lion (Puma concolor) population significantly influenced the number of horses through 

predation on foals along the California-Nevada border.  Other areas in Nevada have also reported 

high predation on foals by mountain lions (Greger and Romney 1999). Turner et al. (1992) 

concluded that the growth of the horse population along the central California-Nevada border was 

limited in a top-down manner by the spring predation of mountain lions.  

Mountain lions have shown to behave subordinately to wolves and grizzly bears (Elbroch and 

Kusler 2018).  However, wolves usurping horses from mountain lions may be restricted seasonally, 

for example it may only occur during spring when mountain lion predation on horses is highest.  

Likewise, wolves would not be scavenging from kills made by bears in the winter, since bears are 

dormant for most of this season.  

By contrast, studies of wild horse populations in some western US states where most or all of  the 

large carnivores have been extirpated found that horse populations grow quickly in short time 

frames (Wild Horse and Burrow Program 2008, Turner et al. 1992).  In many areas of North 

America where wild horses roam without there are now notable population control efforts 

underway which incur both financial and animal welfare costs. Current control methods include 

controversial translocation, immuno-contraception, round-ups, and aerial shooting programs 

(Hampton et al. 2017).  In the eastern slopes of Alberta, a feral horse strategy, including periodic 

culls, has been developed with the help of the Wild Horses of Alberta Society in collaboration with 

the Alberta Ministry of Environment for an estimated population of 900 horses. A recent 

independent scientific review raised serious questions concerning range over-grazing, population 

counts and other evidence used to justify periodic culls in the Sundre Equine zone (McCrory 2015). 

A controversial immuno-contraceptive program was initiated in 2015 with a goal to control fertility 

and reproduction using birth control administered by darting mares (Pharis 2015).   
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  Figure 21 Mountain lions also live in the study area, a carnivore known to hunt wild horse foals in North America. 

Combining the limitation factors that wolves and mountain lions likely impose on this horse 

population, it is reasonable to assess that top-down effects (i.e. predation by apex predators) 

influence the size and behaviours of the horse population.  Future work could explore measuring 

the forage biomass available to wild horses to determine whether bottom-up regulation of the 

population is more important than top-down regulation by predators. 

The remains of a horse carcass provide scavenging opportunities to many species which 

subsequently benefit from a wolf-kill, e.g. wolverines, bears, eagles, etc.  In this way, horses in my 

study area may supplement or support the full large carnivore guild still present. The importance of 

horse in the diet of carnivores may have changed since elk and woodland caribou have been 

extirpated from the study area within the past 150 years, while moose numbers have been reported 

as in decline in recent decades (McNay et al. 2013).  It is of interest to note that wild horses have 

remained a constant part of this ecosystem despite the fluctuations or extirpation of other large 

ungulates in the area (e.g. moose, elk, caribou).    

Humans likely present the largest limiting factor to wolf populations, exerting top-down effects 

through hunting and trapping as well as bottom-up effects by removing habitat and prey. However, 

wild horse numbers may also limit wolves given the decline of other large ungulates .  Ungulate 

vulnerability is an important factor in wolf population dynamics (Keith 1983).  Indeed, the demise 

of large-bodied Pleistocene carnivores (predators and scavengers), such as dire wolves, has been 

linked to the extinction of many megafaunal prey species (Fox-Dobbs et al 2007).   

Given the large distances traveled by wolves, conflicts with ranching interests, extensive logging 

activity surrounding the study area, localized trapping and reactionary on-sight shooting, I believe 

that this unique culture of wolves (largely surviving on wild horses) is threatened predominantly 

by direct human actions (i.e. shooting or trapping) based upon a low level of tolerance for predators 

held by some individuals. This likely has a greater influence on wolf numbers in the Nemiah Valley 

in particular.  
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The apparently low wolf densities in my core Tachelach’ed study area may depend more on a lack 

of societal acceptance in the surrounding areas (although this attitude is likely held by a minority), 

rather than a lack of habitat or prey.  Despite this, horse-wolf interactions in this system appear to 

be maintaining ecological integrity without significant human intervention, largely because very 

few humans have encroached upon this more remote area, leaving the ecology intact and thus 

allowing a natural predator-prey balance to be maintained.  

It is possible that wolves are exerting controls on the horse population, and limitations in the horse 

population may be restricting wolf population increase that is additive manner to human mortality 

factors. Thus, horse management programs are unnecessary in the study area as wild populations 

appear to be kept in check by natural predation events.  There should be no lethal control of either 

wolves or wild horses in areas striving to maintain ecological integrity. 

In summary, killing wolves is unnecessary because they are regulated by horses, and killing horses 

is unnecessary because wolves exert controls on them.  These two reciprocal interactions appear 

largely intact, because there are limited fluctuations in either population (i.e. both wolf and horse 

populations appear stable).  These ancient species interactions should be left unadulterated to 

maintain and preserve vibrant and healthy natural systems. 

 

7.1 Ecological and Management Implications 

Wolves likely limit or help regulate the wild horse population in my core Tachelach’ed study area, 

and this in turn likely influences horse behaviour patterns (such as foraging), thus affecting trophic 

energy flow in a top-down manner.  It is highly probable that wolves indirectly influence horse 

movements and behaviours with their mere presence on the landscape facilitated through the 

"ecology of fear" (Ripple and Beschta 2004), with cascading effects through various trophic levels.  

Many of these processes and functions are indirect, affecting everything from plant diversity and 

growth, (and thus carbon sequestration), to species types and abundance (e.g. mesopredator 

control, provisions for scavengers and other mammals, presence and abundance of beavers, 

songbirds, insects, fish, amphibians) (Ripple and Beschta 2004, Hebblewhite et al. 2005, Nelson 

2009, Smith and Bangs 2009, Ripple et al. 2014, Ripple and Beschta 2012, Schmitz 2014.) 

Of interesting note, when comparing published collagen and hair δ13C and δ15N values for North 

American grey wolf populations, Fox-Dobbs et al. (2007) found that protected populations are often 

specialized predators of a preferred species and subsequently have the lowest isotope variances 

(i.e. individual isotopic signatures), compared to a more generalist pattern observed in exploited 

wolf populations.  Biologist Gordon Haber (2013) took this idea a step further to suggest that wolf 

family groups evolve as cultures, with specialized hunting techniques and behaviours passed down 

through generations, if not interrupted by human exploits.  Given the difficulty in taking down a 

large prey animal, it makes sense that pack stability would affect prey choice, hunting strategy, and 

efficacy as documented by Rutledge et al (2010).   

Horses have evolved as flight animals, capable of quick bursts of speed that can be endured over 

distances of several kilometers.  As social animals, they form small herds that can help to sense and 

detect danger.  What but a co-operative group of wolves could challenge the hoof of a band of high-
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speed horses?  The coursing and testing approach wolves utilize to source and hunt prey helps 

wolves to flush out vulnerable individuals. Still, the ability to take down a large and powerful horse 

would require skill, co-operation, and experience.  To conserve diversity that includes unique 

behaviours and interactions at the ecosystem level, we should be actively maintaining, not 

persecuting, wolf packs.  Ecosystem integrity has repeatedly been shown to be dependent on the 

functional presence of large carnivores (Ripple et al. 2014). Simplifying natural systems by 

interfering with indirect interactions among species has been frowned upon by conservation 

biologists as a “down-ratcheting” of ecosystems. There is an increasingly global acceptance among 

scientists that extirpated, depleted, and destabilized (i.e. hunted) populations of wolves and other 

large carnivores contribute to less complex and thus less robust ecosystems, with the potential to 

trigger a continuous decline and diminishment of biodiversity and overall impoverishment of 

healthy and vibrant ecosystem functions through collapsing interactions (Bergstrom 2017, Ripple 

et. al 2014).  Scientists are now promoting global “rewilding” of areas around the world that can 

still support large carnivores (Wolf and Ripple 2018).  Beyond numbers, the functional dynamics 

and social interactions among wolves (and horses) should remain unhindered if ecological integrity 

is to be maintained (Wallach et al. 2009, Rutledge et al.  2010). 

Across many parts of the wolf’s former range, humans have come full-circle and have come from 

trying to eradicate wolves to attempting to restore and preserve wolf populations for conservation 

as well as to harness their ecological services (Newsome et al 2016).   

 

 

Figure 22 Xeni Gwet’in and community residents benefit from a wide array of ecosystem services provided in this pristine 
area, including cultural ecosystem services that are irreplaceable and invaluable. 
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In 2002, the Xeni Gwet’in community of the Tsilqhot’in Nation declared much of the region as an 

Aboriginal Horse Preserve (?EIegesi Qiyus Wild Horse Preserve), in accordance with the 1989 

Nemiah Aboriginal Wilderness Preserve Declaration (Nenduwh Jid Guzit'in) which was renewed 

again in 2016 (Xeni.ca, 2018).  These conservation pledges were further bolstered as a wilderness 

preserve for intact ecosystems in 2015 through the expression of governance initiated by Xeni 

Gwet'in and Yunesit'in, supported by the Tsilhqot'in Nation for the Dasiqox Tribal Park, referred to 

as 'Nexwagwez?an'.   A Tribal Park is an assertion of physical space based on Indigenous Law that is 

established throughout Canada.  The Dasiqox Tribal Park is an expression of Tsilhqot’in self-

determination and a means of governing the land-base.  Nexwagwez?an identifies Ecosystem 

Protection as one of its three main features, with the commitment to exercise environmental 

stewardship on the ground.  The Tribal Park also serves to connect surrounding parks to provide 

wildlife corridors and a large refugia from large-scale industrial activity (Dasiqox Tribal Park. 

2018). 

To preserve species diversity and ecological functions across the world, a shift must begin that 

moves away from a management model based on wildlife control to one of coexistence.   

With baseline data on the foraging habits of wolves in the study area, the Xeni Gwet'in government 

and community are better equipped to make informed decisions regarding ecosystem management 

and conservation. Consequently, conservation, cultural and heritage values can thus be better 

provided for and preserved.    

In summary, there is no biological justification to be lethally managing horses or wolves in my core 

Tachelach’ed study area, in part due to limiting factors that both species exude upon one another; 

i.e. top down predation impacts on horse population and bottom-up limitations for wolves based 

upon horse populations limiting a main food resource.  In addition, natural behavioural and 

biological factors limit reproduction and density in both species. I recommend suspending lethal 

control methods that do not have rigorous evidence for functional effectiveness, as per Treves et al. 

(2016). Although greater number of cattle are found in my Nemiah Valley sub-area than the core of 

Tachelach’ed, the small number of cattle remains found in wolf scats suggests wolves are spending 

limited foraging time on cattle; as in my core Tachelach’ed sub area, despite the presence of several 

cattle ranches no cattle remains were found in nearly 100 wolf scats collected over a period of four 

years.  

There is a great deal of valuable Traditional Ecological Knowledge (TEK) held by the Xeni Gwet’in 

Nation regarding local wildlife interactions and ecosystem functions.  Nonetheless, future 

conservation goals as well as economic decisions made for this area will likely benefit from 

scientific knowledge to compliment best planning, policy, and conservation practices. I recommend 

that population management of both species should include efforts to ensure that social dynamics 

and functions remain unhindered, thus promoting a diversity of behaviours that have contributed 

to the uniqueness of this predator-prey relationship in Tachelach’ed. 

Another consideration that will likely influence any long-term conservation of wolves and thus 

ecological integrity in this region involves the population of semi-wild horses that live in the 

adjacent Nemiah Valley, where wolves still range in habitats that overlap with small ranches and 

tenured open range for domestic cattle and horses.   Whereas because of the limited presence of 
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humans wolves are relatively protected from human pressures within the grassland-forest matrix 

of my core Tachelach’ed study area, the Nemiah Valley on the south is occupied by Xeni Gwet’in 

First Nation and settler families with small cattle-and horse ranching operations, thus not affording 

wolves the same level of isolation from anthropogenic features.   

Where wolves and livestock overlap, there will always be occasional losses; however, this usually 

amounts to less than 3% of all livestock deaths (Muhly and Musiani 2009). Throughout the lifespan 

of a domestic animal, weather, genetics, birthing, disease, vehicle collisions, and transportation all 

pose much greater risks to survival (Muhly and Musiani 2009).  

Considering that wild horses comprise a significant portion of the menu for residential wolves in 

my two study sub areas, there is quite likely a “search image” for horses involved in the hunting 

patterns of wolves as they seek prey (Cornell 1976).  Methods and hunting techniques that have 

proven successful in bringing horses down in the past would likely be passed down through 

generations.  Therefore, wolves travelling through the Nemiah Valley may be less likely to pass up a 

hunting opportunity on someone’s “favourite trail horse”, recognizing it as a species that it has 

already consumed. 

Where ranching of any type occurs in areas within or adjacent to the study, non-lethal preventative 

methods for reducing conflicts with wolves are recommended for conservation purposes, as well as 

for having the most likelihood to prevent and reduce future depredation events (Musiani et al 2005, 

Wielgus and Peebles 2014, Treves et al 2016, Bergstrom, B.J. 2017, Eden et al. 2017, Wolf 

Awareness Inc 2017, Santiago-Avila et al 2018).  Techniques such as range-riding and carcass 

removal programs could help prevent conflicts among wolves (and other large carnivores) and 

people.  The stability of wolf packs is likely important to their likelihood to kill domestic animals, 

but this critical factor is often not considered in conservation management plans for wolves in 

North America.  

Wolf biologists have spent decades investigating the correlations between wolf depredations and 

raising livestock. Most research indicates that culling wolves has not been shown to reduce 

depredation rates over time, unless wolves are exterminated (Musiani, pers. comm.). Indeed, there 

is growing evidence to show the counter-productive effects of lethal control (Wielgus and Peebles 

2014; Treves et al. 2016; Eden et al. 2017; Santiago-Avila et al 2018).  Furthermore, there is no 

evidence to show that indiscriminately killing wolves works as a long-term solution; depredations 

occur in areas that have been practicing lethal control for decades (Musiani and Paquet 2004, 

Wallach et al. 2009, Muhly et al. 2010).   

 

7.2 Future direction 

Being that this project area is within a self-declared Tribal Park and Aboriginal Tribal Lands 

granted by the Supreme Court of Canada it is imperative that conservation research and education 

continued to be carried out in partnership with the Xeni Gwet’in government who now self-govern 

their Title Land.  There is now great hope that wolves in this remote region will be managed in line 

with conservation, contemporary science and First Nations traditional ecological values that hold 

wolves in high regard.  On a global scale, rewilding of the world’s large carnivores has become and 

37 



 

increasingly important concept (Wolf and Ripple 2018), as this guild of animals continues to 

decline, with ever-fewer places capable of hosting ecologically effective populations. 

In terms of establishing and reaching conservation goals, information on the number of wolves 

using the area, number of established wolf families, degree of relatedness or kin-based families and 

ties with adjacent packs, territories utilized, and use of wildlife corridors would be beneficial.  It 

would be of great interest to learn if matrilineal lines are maintained by philopatric females in this 

remote region as has been detected in Yellowstone national Park since reintroduction efforts began 

in 1995 (vonHoldt et al. 2007, D. Smith, pers. comm. November 17, 2017).  Behavioural mechanisms 

such as philopatry may also help to explain biologist Gordon Haber’s conclusions regarding stable 

wolf cultures in unexploited areas, with specialised behaviour and hunting techniques unique to 

each habitat and scenario. 

Long term research biologist W. McCrory believes that horse numbers in the core Tachelach’ed area 

could be maintained within the ecological carrying capacity of the landscape by wolves, if human 

tolerance and management practices ensured that wolves were not being persecuted (W. McCrory, 

pers. comm.).  My observations over the past five years in the area, combined with the results of 

this study, have lead me to draw the same conclusions. 

Establishing a science-based management plan for livestock ranchers, hunters and trappers in the 

region will be essential to the persistence of wolves if these activities are to occur, regardless of the 

food resources available to carnivores.  Additionally, carnivore co-existence programs could be 

implemented at the community level, providing information and resources to foster non-lethal 

conflict prevention to facilitate co-flourishing. 

Long-term annual monitoring of wolves in this area could help identify and act as a barometer of 

maintaining ecological integrity.   
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 10.0 SUPPLEMENTARY DATA 

Table 7 Summary of means, standard deviations (SD) and ranges (min to max) for δ15N and δ13C values in hair for 6 
mammalian species sampled from the Nemiah Valley and in Tachelach'ed of the Chilcotin region, British Columbia. 

Species n* δ15N(‰) SD Range 

(‰) 

δ13C(‰) SD Range (‰) 

Horse 16 4.49 0.68 3.09 - 5.79 -25.08 0.26 -25.38 to – 

24.29 

Deer 12 3.83 0.86 2.69 - 5.93 -25.46 0.66 -26.3 to – 24.53 

Moose 15 2.72 0.93 1.73 - 5.46 -25.55 0.34 -25.97 to –24.93 

Beaver 10 2.28 0.87 1.48 - 4.1 -23.69 1.16 -26.11 to-21.46 

Cow 10 4.89 1.14 3.53 -7.04 -23.66 2.99 -25.2 to – 17.15 

Wolf 31 7.50 0.47 6.35-8.42 -22.96 0.67 -25.11 to – 

20.44 

*did not count duplicates in n 
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