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1. XENI GWET’IN FIRST NATION  

COMMUNITY-BASED PLAN FOR CLIMATE CHANGE ADAPTATION 

 
 
Wildlife and wild horse chapter. Wayne McCrory, RPBio.  
 

 

EXECUTIVE SUMMARY 

 
Climate change information and a number of biological indicator species were considered for this 
preliminary assessment, prepared by Wayne McCrory of McCrory Wildlife Services Ltd.   
 
Factors considered include several tree species, sensitive habitat ecotones (treeline and 
grasslands), the wild horse and several wildlife species including bears.  Several of the mammal 
indicator species were chosen because of their apparent vulnerability to climate change and/or 
their importance to the Xeni Gwet’in First Nation.  A small number of plant species and their 
habitat associations were chosen for their relative importance to wildlife including trembling 
aspen (Populus tremuloides), whitebark pine (Pinus albicaulis), soopolallie (Latin), and western 
spring beauty/wild potato (Latin).  In addition to horses (Latin) that run wild in Xeni Gwet’in 
territory, indicator wildlife species included the grizzly bear (Ursus arctos), California bighorn 
sheep (Latin), mountain goat (Latin), moose (Latin), and mule deer (Latin).  Comments were also 
made on bird life and wild Pacific salmon (Latin).  
 
The author looked at a number of background factors to provide context.  The effects of long-
term climate variations dating back to the last Ice Age were reviewed for three species currently 
in the Xeni Gwet’in Caretaker Area (XGCA): the wild horse, mountain goat and moose. 
 
Mountain goat: Went extinct on Vancouver Island about 8,000 years ago apparently because of 
climate change (temperatures higher than today) that caused fragmentation and loss of the goats’ 
alpine habitat as a result of the tree line expanding upward in elevation.  
 
Horse:  Horses evolved in North America (and existed on Vancouver Island) but became extinct 
for unknown reasons about 8,000 years ago.  The horse was re-introduced to the Americas by the 
Spaniards in the 1500s with the arrival of Hernan Cortez and following waves of Spanish 
conquistadors.  The horse was quickly integrated into the cultures of Aboriginal Peoples and was 
traded among First Peoples, moving north up the North American continent and arriving in the 
Xeni Gwet’in Caretaker Area well before the arrival of European settlers.  
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Moose:  The moose did not arrive in the Chilcotin until about 90 years ago as a result of a 
gradual, southward range expansion from refugia in the Yukon during the last Ice Age.  
 
The Xeni Gwet’in Caretaker Area has already been impacted by humans and/or global climate 
change.  Some examples: 

• Massive pine beetle infestations attributed to warmer winters. 

• Two very large wildfires (2003 and 2009) had an impact on wildlife and wild horse 
habitat.  More large, hot wildfires are projected.  Wildfire suppression has led to excess 
fuel loading.   

• Tree encroachment onto grasslands, over-grazing by livestock, and lack of natural 
grassland wildfires, are all factors that have contributed to native grassland deterioration.  

• Wildfires setting fire to peat that underlies meadows and stores considerable carbon has 
released large amounts of carbon. This is an ongoing threat.  

• Roads and clearcutting in some areas have increased drying conditions that would be 
expected to accelerate, creating changes in microclimates and the drying of lakes and 
ponds that are fed by run-off. 

 
Climate change factors that will affect biogeoclimatic zones and wildlife habitats and wildlife 
survival in the Xeni Gwet’in Caretaker Area include:  

• Increased mean temperatures 

• Increased drought conditions in summer 

• Increased rainfall in winter 

• Increased extent of grasslands 

• Increased elevation of the tree line 

• Decreased salmon runs 

• Change to the ranges of terrestrial plants 
 
The following are some of the species considered in my assessment, to which I applied my 
subjective professional judgment. 
 

• Whitebark pine: Of the two tree indicator species of high value to wildlife and 
biodiversity, whitebark pine will likely suffer similar extensive die-offs due to diseases 
caused by global climate change as has been reported in many areas of the continental 
United States.  This will have concomitant negative impacts on the grizzly bear and the 
pine crow (Nucifraga columbiana) that seasonally depend on pine nuts.  However, 
wildfire could be a balancing factor in restoring and maintaining ecosystem health in this 
fire-suppressed habitat.  

 

• Trembling aspen: Barring unforeseen factors, trembling aspen will likely continue to 
thrive in the Xeni Gwet’in Caretaker Area, even with a predicted increase in drought and 
wildfires, and will continue to provide vital nesting and feeding habitat to a great variety 
of bird species.  Moose will also benefit from an increased winter food supply.  Large 
wildfires may temporarily decrease the amount of older trees as cavity-nesting habitat for 
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a host of birds, but may increase the forest health during the course of time for this fast-
growing deciduous tree.  

 

• Moose: This is an important Xeni Gwet’in food.  Moose may suffer as summers become 
hotter and during periods of summer droughts when there are few ponds available to use 
for cooling off, as Moose do not have sweat glands and cannot cool themselves.  Moose 
are primarily a browser of shrubs and may suffer some habitat loss as grasslands increase, 
but will also benefit from regeneration of vital shrub foods at higher elevations from an 
increase in wildfires.  Rain on snow in the winter may create a hard crust of snow, 
making it more difficult for moose to feed and reducing winter survival.  

 

• Mule deer: This is another important year-round food for the Xeni Gwet’in.  The mule 
deer is a resilient species adapted to many different biogeoclimatic zones in BC and 
North America, including near-desert and grassland-shrubland conditions.  Mule deer 
will likely adapt to the effects of climate change in the Xeni Gwet’in Caretaker Area 
during the next 50 years.  The negative factor we project is that more rainfall in winter 
may lead to crusting and icing of snow, and combined with deep snow, could cause 
localized declines of resident deer that over-winter in the area.  

 

• California Bighorn Sheep: The area is well known for its bighorns.  It is in the XGCA 
that a famous desert “thinhorn” subspecies reaches the northern limits of its distribution 
in North America, perhaps making it more vulnerable to climate change.  Total 
population estimates in Xeni Gwet’in Caretaker Area vary between 130–450 sheep.   
 
We are unsure as to how much these sheep are used as a traditional food source by the 
Xeni.  The male sheep are mainly hunted for trophies, even though this is a blue-listed 
species-at-risk.  Some of the herds have suffered declines from over-hunting on Potato 
Mountain on the west side of Chilko Lake.  There have been several successful 
reintroductions in the Xeni Gwet’in Caretaker Area.   
 
This species would appear to have some vulnerability to climate change, especially as the 
herds in the Xeni Gwet’in Caretaker Area appear to be of the ecotype that winters and 
summers in the mountains on high-elevation, windswept, alpine ridges rather than at a 
variety of habitats at lower elevations.  Threats from global climate change include 
increased icing-over in winter of snow on the alpine meadows using for foraging, and 
tree encroachment into these meadows.  Several controlled burns of high elevation 
habitats have been done to improve winter range and this offers some hope to help this 
species adapt and survive climate change.  

 

• Mountain goat: The Xeni Gwet’in Caretaker Area has a population of about 400 goats 
and there have been several small re-introductions. They have some food value for the 
Xeni but are also managed for some limited entry hunting.  As noted for the bighorns, 
icing of winter ranges from more rainfall in winter could cause increased hardships.  

 

• Grizzly bear: These are provincially listed as threatened in the West Chilcotin Ranges, 
with perhaps 100 left.  Grizzly bears are extirpated on the plateau to the north.  There has 
been no trophy hunting for years. Recent DNA studies detected 119 grizzlies in the 
combined Tatlayoko and upper Chilko River sections of Xeni Gwet’in Caretaker Area, 
the population in the XGCA may be in better shape than expected.  However, a recent 
core conservation analysis by the U.S.-based Craighead Institute study shows that the 
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Xeni Gwet’in Caretaker Area is too small to support a grizzly population large enough 
for genetic viability over the long. However, when combined with the large intact 
mountain and foothills areas to the north and south, the total area has enough quality 
grizzly habitat and salmon to provide a viable population core (it would be larger that the 
Greater Yellowstone Grizzly Bear Ecosystem). Although the grizzly population overall is 
threatened and well below capacity, being part of a much larger, intact ecosystem will 
help Xeni Gwet’in Caretaker Area grizzlies to survive threats from global climate 
change.   
 
Since grizzly bears have a cosmopolitan (widely varied) diet, this may also help them 
survive climate change.  Grizzlies feed on salmon in a number of areas in the Xeni 
Gwet’in Caretaker Area; they will experience changes in food supply as salmon runs 
decline.  However, unless runs disappear, the grizzlies may not suffer significant food 
losses as they also eat berries, roots, corms and mammals in the fall.  Pine nuts from 
whitebark pine are also eaten and declines in this species will be an effect of global 
climate change.  Wild potatoes (western spring beauty) are another food item projected to 
decline in availability.  However, increases in berry-producing shrubs from wildfire such 
as bearberry, soopolallie, huckleberry and blueberry will likely offset some of the bear-
food losses from climate change.  

 

• Wild horse: An estimated 200 to 400 horses range free in the Xeni Gwet’in Caretaker 
Area, some in the Nemiah Valley where they intermingle with domestic horses and cattle, 
and some in the more remote Brittany Triangle, considered by the author to be the 
remotest wild horses on the Canadian mainland.  Horses are adapted to a wide range of 
grassland habitats and desert-like conditions so will be quite resilient to climate changes. 
Two large wildfires in the Brittany Triangle have improved horse habitat by bringing 
back large areas of grassland that had been overgrown with pine forests.  Overgrazing by 
domestic livestock in the Nemiah Valley and near Henry’s Crossing has resulted in range 
deterioration and this is of concern.  The spread of alien plants by wild horses, pack 
animals and livestock is another concern.  Horses will continue to benefit from increased 
grasslands, but the icing of grazing areas from increased rainfall, combined with 
alternating freezing conditions in winter, may cause some hardships for horses.  
However, overall we expect wild horses to adapt well to conditions brought on by climate 
change. Loss of water sources from drought may have some effects on distribution.  

 

• Wetlands & migratory waterfowl:  Projected increased summer droughts will affect many 
of the large and small wetlands in the XGCA; this will reduce water levels and limit the 
amount of marsh habitat for nesting waterfowl.  Migratory birds will not only be affected 
by climate change in Xeni Gwet’in Caretaker Area, but by numerous changes to their 
continental habitat.  This makes them particularly vulnerable to climate change and is of 
real concern.  

 
Recommendations 

 
There are a number of recommendations to address the ways the Xeni Gwet’in can help mitigate 
the effects of climate change on wildlife, wild horses and their habitat: 
 

1. Continue to maintain the Xeni Gwet’in Caretaker Area ecosystem in as intact a state as 
possible, with minimal roads and development.   
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2. Better manage domestic grazing in the Nemaiah Valley and other areas to allow 
rangeland recovery. 

 
3. Use natural and prescribed burns for grassland and mixed forest/grassland ecosystem 

restoration, as part of a Fire Management Plan. 
 

4. Continue to monitor the effects of climate change and take measures to help offset the 
negative effects to wildlife. 
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1.0 INTRODUCTION 

 
This report presents a basic review of the predicted effects of climate change on some wildlife 
species, wild horses and habitats in the Xeni Gwet’in Caretaker Area. This area is in the broad 
Chilcotin Plateau and eastern fringes of the Coast Range Mountains in the central interior of 
British Columbia. It is considered quite unique in North America in that it is still supports nearly 
all of the native fauna and flora that were present since the Pleistocene and also includes a 
population of wild horses whose ancestry includes Spanish horses that may have migrated here 
after being introduced to Central America in the early 1500s (McCrory 2002). This relatively 
intact ecosystem still has the complete guild of North American predators along with 5 wild 
species of ungulates and major runs of Pacific wild salmon.  
 
Nestled closely in the lee of the high peaks and glaciers of the coast range, the Xeni Gwet’in 
Caretaker Area including its wildlife is somewhat adapted to periods of climatic extremes, 
whether very severe winters or summer drought periods. In the winter strong winds called 
“Chinooks” (warm, drying winds) periodically blow from the west, causing rapid warming and 
snow melting, as they also do in the foothills of the Rocky Mountains. Many plant and animal 
species have evolved and survived in areas like the Xeni Gwet’in Caretaker Area because of their 
resiliency to extreme climate variations. Other species have not done so well, largely in part due 
to man-induced habitat alternations or destruction, rather than climate extremes and so have either 
been extirpated or put on the threatened or endangered list, provincially and/or federally. Some of 
this context will be part of my discussion.  
 
Recent climate change has been an ongoing phenomenon for more than a century, beginning near 
the end of the Little Ice Age that extended for several centuries and ended about 1880. After this, 
temperatures began increasing until about 1940, after which a cooling trend occurred for about 25 
years, followed by the current warming trend (Moir and Huckaby 1994). However, it is now 
anticipated that climate change will continue at a more accelerated pace due to increases in 
greenhouse gas emissions in the atmosphere. The most affected area is projected to be in the 
northern arctic, but an increase of at least to two degrees is forecast for areas of British Columbia 
by 2100. Some plants have already been shown to respond to global climate change, with some 
terrestrial plant populations extending their ranges toward the poles or to higher elevations (Moir 
and Huckaby 1994). 
 
The data on climate change provided to our study team by Theo Mlynowski suggests that the 
range of climate variation that the ecosystem has adapted to will be altered in terms of timing and 
extent of precipitation (more in winter with more rainfall instead of snow, less in summer) and 
mean temperature variations (+ 2.61 C by 2050s).  
 
Due to the short time frame of this project, I was unable to carry out a comprehensive review of 
the potential effects of climate change on select wildlife species and wild horses in the Xeni 
Gwet’in Caretaker Area during the next 50 or so years. Give the large number of plant and animal 
species in the ecosystem, my approach was to select a small number of tree and habitat types that 
are known to be important to a range of species and use these as well as a small number of animal 
species as “climate change indicators”. As part of this assessment, I looked at the inherent 
resiliency of the select species to climate variations. For plants and habitats, a fair amount of 
background information was available. For wildlife species, I based some of my resiliency 
assessment on the types of overall North American distribution and range of habitats that some of 
the animals occupy today, and whether the wildlife are specialists or generalists in terms of 
habitat ranges and so on.  
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My comments herein are based on the best information I could find, including a partial search of 
the scientific literature, extensive grizzly bear, wildlife and wild horse habitat surveys in the Xeni 
Gwet’in Caretaker Area, discussions with elders, local ranchers and others and my own anecdotal 
field observations dating back to my first intensive wildlife surveys in 2001. Biologist Maggie 
Paquet also provided a partial background review of some of the scientific literature for me. 
Agrologist Allen Dobb provided the excellent GIS map of grassland habitats, wildfire history, 
clearcuts and other aspects for the Xeni Gwet’in Caretaker Area, as well as a wild horse 
occurrence and distribution map for the Chilcotin West area. I also used the grizzly bear habitat 
map prepared for the West Chilcotin Ranges for a core grizzly bear conservation analysis 
(Craighead and McCrory 2010).  
 
The climate change models and modeling of predicted changes in biogeoclimatic zones (Wilson 
and Hebda 2008) in them involve some uncertainties.  
 
Many of my comments involved making informed guesses. I take responsibility for any errors in 
my professional judgment.  
 
2.0 RESULTS AND DISCUSSION 

 
2.1 Some Background ecological and climatic factors to consider 
 
2.1.1 Not starting with a natural ecosystem 

 

The Xeni Gwet’in Caretaker Area is a fire-maintained ecosystem. There is also some indication 
that under former, natural wildfire conditions, before government fire suppression policies took 
over, that it was a “fire-successional” ecosystem by which I mean that many of the pine forests 
never reached maturity but rather were burned, grew back for a number of years, burned again 
and so on down the line so that the forest was in a constant state of successional flux of different 
age classes. This is true of the vast, sub boreal lodgepole pine forests in northeastern BC such as I 
have surveyed around Liard Hotsprings Provincial Park. The forest ecosystem is always in a 
constant state of dynamic flux because of the high frequency and interval of wildfires, burning in 
vast areas.  
 
We produced a grassland habitat map (Map 1) that included some of the previous fire history 
(back to 1939) and clearcutting and roading in and around the Xeni Gwet’in Caretaker Area. I 
also looked at the wildfire history and the effects on the Xeni Gwet’in Caretaker Area ecology, 
particularly the recent wildfire protection plan for the Xeni (Dunleavey 2009). Basically, the 
starting point for my review is a still-nearly intact ecosystem that is by no means in a natural state 
for several reasons, the main one being that modern man has already had considerable influence 
on the ecosystem.  
 

i. There are already vast areas of beetle-killed lodgepole pine forest beetle kill 
attributed to climate change.  

ii. Government’s wildfire exclusion policy over the last half century has drastically 
altered forest and grassland ecosystems, creating unnatural and unhealthy ecological 
conditions for wildlife and the forest.  

iii. As a result, susceptibility of the landscape to more intensive wildfires (2003 and 
2009) with more-than-natural alterations to the landscape and wildlife habitat that 
might occur under more natural fire-return intervals. This includes excess burning of 
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peat layers that underlay ephemeral meadows that form important wildlife and wild 
horse habitat.  

iv. Extensive conifer in-growth of grasslands due to fire suppression and resultant 
habitat loss. 

v. Extensive over-grazing of some grassland by domestic livestock and free-ranging 
horses in the Nemiah Valley. 

vi. Woodland caribou disappeared from Xeni Gwet’in Caretaker Area since Europeans 
arrived, possibly from over-hunting. 

vii. Elk have disappeared more than a century ago from the Chilcotin for unknown 
reasons.  

 
2.1.2 Basically there are three phenomena to look at that will have a strong influence on wildlife 

during the next 50 or so years 

 

Besides the extensive beetle kill in Xeni Gwet’in Caretaker Area, the three other predicted 
variables that come into play from climate change are larger and hotter wildfires (also a result of 
fire suppression), increased grasslands and droughts, and a hypothetical upward movement of 
treeline. I will discuss each and its potential interplay with a number of indicator wildlife species.  
 

i. Larger, hotter and more extensive wildfires  
 
As noted below, there will be an increase in unmanageable crown fires instead of the earlier more 
common surface fires. This is already happening with the 2003 Brittany Fire and the 2009 Lava 
Canyon (Brittany) and Chilko Lake Fires (See Map 1).  

 
The following write-up on wildfire history and ecology was so well put that I am quoting it 
verbatum from (Dunleavey 2009): 
 
“Before successful wildfire suppression strategies were implemented, wildfires created 

significant influences on the forest ecosystems of the Interior Douglas-fir zone. The Biodiversity 

Guidebook (Chapter 2) states that: ‘Wildfires were historically responsible for maintaining the 

vegetative species composition and the fire stand structure, and also for regulating course woody 

debris loading.’ Low-intensity fires had a return interval of four to 50 years, creating uneven-

aged stands of Douglas-fir. Larger, high-intensity fires occurred about every 150 to 250 years. 

The wildfire exclusion policy practiced during the last half century has caused many pine and fir 

stands to fill in with young conifers on the forest floor, resulting in heavier fuel accumulations, 

denser forest canopies, and an increased likelihood of more unmanageable crown fires instead of 

earlier and more common surface fires. This situation has also reduced understory wildlife 

forage, and increased insect and disease damage. 

 

Wildfire suppression has additionally lengthened the wildfire return interval for these stands. 

Current stands have fewer natural openings as tree infill encroaches on grasslands and forested 

areas have higher stem and crown densities. Wildfires in these denser stands tend to be higher in 

intensity, often becoming stand-replacement fires. 

 

These forest ecosystems are under extreme stress. Warmer-than-average winters, combined with 

hot summers and drought have during the last decade, have led to a forest cover of weakened 

conifers with very low resistance to insects and disease. Local insect populations, most notably 

the mountain pine beetle, have adjusted quickly to the favourable conditions, producing 

exponential population growth and causing extensive mortality to their host species.” 
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ii.  Possible up-ward shift of high elevation forests, taking over alpine meadows 
 
Although some have predicted an upward movement of timberline, research shows that the 
evidence is not as cut and dry as it sounds. According to Wilson and Hebda (2008), the dry forest 
and grassland ecosystems, and lowland conifer forests will spread upslope along the coast and in 
the interior of BC. They forecast a major decline in spruce forests and alpine ecosystems. This 
hypothesis is supported by another researcher (Huckaby 1991) who predicted that as the earth’s 
surface warms, timberline will advance and tundra will retreat, with an increase in fire frequency 
at timberline. This has the potential to effect many species that rely on treeline and alpine habitats 
such as the grizzly bear, mountain goat, bighorn sheep, marmot and others. However, less clear 
changes to treeline ecosystems was determined by a very interesting and detailed study by Moir 
and Huckaby (1994). They looked at actual chronologies of tree invasions from Canada to 
Mexico during the past century, when some earth surface warming occurred, and concluded that 
there is no clear evidence that meadows at treeline will be lost on the basis of climate change 
alone. Warming may set the stage for forests advancing upward, but tree invasions are very 
sensitive to local conditions. Overgrazing by domestic livestock and wildlife can trigger tree 
invasion as well. Prescribed fires are one of the methods the authors mention to provide the best 
mix of openings and treeline forest for bears at higher elevations.   
 

iii. Increase in grasslands   
 
An expansion of grassland habitat and dry interior ecosystems is anticipated (Hamann and Wang 
2006. Wilson and Hebda 2008). Given that a fair portion of current grassland in the Xeni Gwet’in 
Caretaker Area has already been lost to tree encroachment that is partly a result of wildfire 
suppression, an increase in grasslands may not be a bad thing, especially if some natural or 
controlled burns are allowed to improve the nutrient cycling necessary for grassland ecosystems 
to have a healthy balance. The large resurgence of grasses and forbs resulting from the 2003 
Brittany wildfire is a case in point.  

 

2.2 A look at three North American mammal species in terms of long-term changes dating 

back to the last ice age 

 
I felt it would be worth mentioning a few recent species changes in British Columbia that date 
back to the last ice age that might have some relevance understanding the implications to animals 
from current climate change.  
 
i. Moose 
 

The moose survived the last ice age 10,000 years ago in ice-free areas called “glacial refugia” in 

the Yukon. The warming of the earth after the ice age made it possible for the moose to expand 

but it took them thousands of years to reach the Chilcotin and become a successful species of 

high value to the Xeni Gwet’in traditional diet. This included surviving in their natural range 

expansion during the Medieval Warm Period between 850 and 1350 A.D.  

A biological review for the Brittany Triangle shows that moose arrived in the Chilcotin in the 

early 1920s, while wild horses certainly were in the region in the early 1800s, 120 years before 

the moose (McCrory 2002). Cowan and Guiget (1978) wrote, “One of the most spectacular events 

involving large game mammals in British Columbia has been the southward spread of moose in 

the last 40 years. Prior to 1920, there were virtually no moose south of the Hazelton-Prince 

George line.” The B.C. Game Commission reports for moose (1913–1915) in 1913 indicated that 
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“[T]hese magnificent animals continue to work their way south…A bull moose was lately seen as 

far south as the 108 Mile House, on the Cariboo Road.” Thus moose appeared to arrive in the 

Chilcotin and Nemiah area in the 1920s. This southward range expansion in B.C. is part of a post-

glacial dispersal from northern refugia (Klein 1965). They are still expanding their range 

southward on the B.C. coast, as in southeast Alaska (Cook and McDonald 1999).  

ii. Mountain goats 

What is interesting for the climate change – wildlife analysis is that a study (Nagorsen and 
Keddie 2000) found that mountain goats used to occur on Vancouver Island (the horse species 
also occurred back then). Skeletal remains of goats in caves were dated back 12,000 years. The 
researchers speculate that, after the last glaciation, a rapid warming trend between 10,000 – 7,500 
years ago may have been responsible for goats going extinct on Vancouver Island. According to 
Rocherfort et al. (1994), with warmer temperatures and reduced precipitation, treeline shifted in 
the early Holocene. The mean annual temperature increased to 2 – 4 degrees C warmer than it is 
today. Treeline advanced 60-130 m higher than modern elevations. Open-meadow habitat was 
reduced and habitat fragmentation increased for montane species such as mountain goats, 
possibly causing them to disappear.   
 

iii. The Chilcotin wild or free-ranging horse  

As documented in my wild horse study (McCrory 2002), the horse as we know it today evolved 

on the plains of North America but went extinct about 8,000 years ago, after the retreat of the 

glaciers for reasons that can’t yet be explained. Fossil remains of the horse from the Pleistocene 

have even been found from Vancouver Island (Harington 1996). Prior to extinction in North 

America, the horse made its way to Eurasia where it survived and eventually became 

domesticated. It was re-introduced to the Americas by the Spaniards in the 1500s and gradually 

spread northward through integration into the various First Nations tribes who cherished it for its 

superior travel power and warfare. The exact period it was brought into the Chilcotin grasslands 

is undetermined except that it was here before Europeans, as we well know from Simon Fraser’s 

1808 journal. The wild horse has been a very important animal to the Xeni Gwet’in during the 

past several centuries, making them along with many other indigenous peoples, known as a horse 

culture.    

2.3 Review of some plant and animal indicator species for climate change predictions 
 
We looked at a the biology of a mix of animal and plant species in relation to predicted habitat 
changes based on biogeoclimatic subzone shifts (Hamann and Wang 2006), some research done 
in the U.S. (Moir and Huckaby (1994), and some background information on plant changes 
provided by our team forester, Deb DeLong. 
 
2.3.1 Two tree species important to wildlife, as indicators of climate change 

 
I looked at two climate change indicator tree species, whitebark pine and trembling aspen because 
of their tremendous importance to wildlife and biodiversity. We found that whitebark pine will 
likely suffer similar extensive die-offs to disease caused by climate change as has been reported 
in many areas of the continental United States, along with range shrinkage. This was felt to have 
concomitant negative impacts on the grizzly bear and the pine crow that depend seasonally on 
pine nuts in the Xeni Gwet’in Caretaker Area. Barring unforeseen factors, we felt that trembling 
aspen will continue to thrive in Xeni Gwet’in Caretaker Area, even with a predicted increase in 
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wildfires, and continue to provide vital nesting and feeding habitat to a great variety of bird 
species. Moose will also benefit from an increased winter food supply.  
 

i. Whitebark pine 
 
Since this species of pine is of far higher value to a number of wildlife species in Xeni Gwet’in 
Caretaker Area that lodgepole pine (Pinus contorta), the implications of global-warming 
triggered stand die-offs from disease and potential downward trends of whitebark pine will be far-
reaching. This tree is a specialist that grows in narrow, hardy bands near alpine areas and appears 
to have a high vulnerability to climate change, perhaps being more susceptible because of fire 
suppression policies.  
 
Whitebark pine is prevalent throughout the Xeni Gwet’in Caretaker Area in extensive or small 
stands layered in narrow bands in the high-mountains, often forming the timberline especially on 
dry, southern exposures and exposed windswept ridges. In other locations, such as Mt. Konni, 
spruce and subalpine fir form higher bands above the whitebark pine forests. Many of the 
whitebark pine forests we surveyed in the Nemiah Valley appeared to be quite old, with large, 
gnarled trees. Only a small amount of die-off was observed in the summer of 2009. There are 
several on-going graduate student studies of this tree species in the Xeni Gwet’in Caretaker Area, 
but I have not had recent up-dates.   
 
Whitebark pine is unique among the native pine species in that the cones do not open until they 
disintegrate at maturity. The seeds are heavy and wingless and fall near the base of the tree. Red 
squirrels (Tamiascurus hudsonicus), Clarke’s nutcrackers or “pine crows” and the grizzly bear are 
among the species that seek out the pine nuts for food. It is also a known traditional food for the 
Xeni Gwet’in (McCrory 2009).  
 
Where detailed diet studies have been done for grizzly bears, pine nuts have been shown to be a 
very important component of the fall diet such as in Yellowstone National Park (Mattson and 
Jonkel 1990). One way they obtain the nuts is to raid squirrel middens. They also take the mature 
cones from the tree and separate the nuts from the scales in their mouths. During field surveys at 
higher elevations in the Nemiah Valley it was common to encounter grizzly bear scats comprised 
almost entirely of scales of whitebark pine (McCrory 2009). We suspect that even where grizzly 
bears depend on salmon to fatten in the fall as in the Xeni Gwet’in Caretaker Area, that pine nuts 
still comprise an essential part of the late season diet.  
 
This tree species is quite susceptible to blister rust and other diseases. Global warming is blamed 
for its demise in Yellowstone National Park where massive die-offs have already occurred, 
creating concerns for the welfare of grizzly bears (Lance Craighead pers. comm.). We suspect 
that similar disease patterns will occur with warming trends in Xeni Gwet’in Caretaker Area, 
affecting all species that depend on its nuts as an important food source. According to Hamann 
and Wang (2006), species that occur along elevation bands in mountainous terrain such as 
whitebark pine will lose potential habitat faster than they gain new habitat and are expected to 
rapidly decline in frequency at their current elevations. 
 
The pine crow is apparently largely dependent on the nuts of whitebark pine and in turn is the 
main disperser of the seed. The birds often cache the cones for future use. There are concerns that 
massive pine die-offs from climate change will put the pine crow on the endangered list.  
 
Fires help maintain this high elevation pine (Mattson and Jonkel 1990). One way of adapting to 
climate change may be through fostering low intensity or “controlled” burns of whitebark pine 
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stands at timberline to help offset the unnatural conditions to this specialized forest type created 
by the current double-whamy of wildfire suppression and climate change. Also, with a proper fire 
management plan, some high elevation wildfires might be allowed to burn under the right 
conditions.  
 

ii. Trembling aspen 
 
This is another very common species in Xeni Gwet’in Caretaker Area that is of extremely high 
value to wildlife, especially as the older trees, often hollow inside from decaying heartwood, 
provide excellent nest cavities for a large number of birds. Relative to their abundance, the older 
aspen trees receive a disproportionately high degree of use by primary bird cavity nesters and 
secondary cavity users (Fenger et al. 2006). Nest holes are commonly observed in Xeni Gwet’in 
Caretaker Area such as for the mountain bluebird, red-shafted flicker, several species of tree-
nesting ducks and many other birds. Trembling aspen stands are also host to more than 300 
species of insects that provide a source of food for insectivorous birds (Fenger et al. 2006). This 
includes a wonderful variety of colourful neo-tropical warblers and the mountain bluebird that are 
common in the Xeni Gwet’in Caretaker Area forests during the spring breeding, nesting and 
rearing season.  
 
In winter, the buds on shoots and saplings are an important browse for moose in the Xeni Gwet’in 
Caretaker Area.  
 
Many aspects of its ecology suggest that trembling aspen will have a high resilience to climate 
change in the next 50 or so years, including surviving droughts. A study reported in a recent issue 
of the Plant Journal (Van. Sun. 2009) indicated that aspen uses a genetic program of 45,000 
genomes to respond to drought. The trees respond differently at different times during the day. As 
further testament to its’ adaptability to changing climatic conditions, trembling aspen is the most 
widely distributed tree in North America and is found in all of the biogeoclimatic zones in the BC 
interior (Fenger et al. 2006). Hamann and Wang (2006) feel that the trembling aspen will increase 
in aereal extent as a result of climate change during the next 50 years.  
 
Even the effects of wildfires are largely beneficial to this quickly growing species as it mostly 
depends on fires or other disturbance (such as some logging) rather than seed dispersal for 
propagation (Fenger et al. 2006). Although it can grow singly, we most often see it growing in 
large even-aged stands or interspersed with conifers in Xeni Gwet’in Caretaker Area. Many of the 
even-aged stands of  
of aspen are identical clones that have often sprouted from the actions of a previous wildfire on 
the extensive shallow root system that may be thousands of years old and up to 40 ha in size 
(Fenger et al. 2006). Thus in the spring all of the stems in a clone will leaf in synchrony and in 
the fall turn colour and drop their leaves as a group (Fenger et al. 2006). 
 
Habitat surveys after the 2003 wildfire in the Brittany showed some destruction of valuable older 
wildlife-nesting trees where narrow stand surrounded lakes and ponds. In other areas, older trees 
survived this extensive and often hot burn. Many areas throughout the burn experienced a quick 
and abundant resurgence of dense growths of poplar saplings that can only improve wildlife 
habitat that had become depauperate due to 50 or more years of wildfire suppression.  
Unless new information comes forth on the threats of climate change, we expect this species to 
continue to thrive and be an important contributor to wildlife biodiversity in the Xeni Gwet’in 
Caretaker Area even in the face of predicted changes in mean annual temperature and 
precipitation.  This will be of benefit to the numerous birds and other wildlife that may be less 
resilient to what is coming.  
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Large wildfires may temporarily decrease the amount of older trees as cavity-nesting habitat for a 
host of birds, but may increase the forest health in the course of time.  Aspen are a fast-growing 
hardwood.  
  
2.4 Some mammal species as indicators of climate change 

 

i. Moose 

 

Moose (and mule deer) are of greater importance as subsistence food for the Xeni Gwet’in 

traditional lifestyle (Raphael William pers. comm.). The BC Wildlife Branch manages the moose 

under a Limited Entry (LE) system as a game species for both resident and non-resident hunters 

for meat and trophies in Xeni Gwet’in Caretaker Area. The moose are also a trophy species for 

some of the private lodges in the Xeni Gwet’in Caretaker Area. For moose in the Xeni Gwet’in 

Caretaker Area, there was a Limited Entry (LE) season for large-antlered bulls until 2001, but this 

was changed to an open season on spike bulls, which was met with fierce opposition from the 

Xeni Gwet’in and other First Nations. The Xeni Gwet’in also feel that outside hunters are taking 

away an important food supply.  

In terms of sensitivity to climate change, although the moose may benefit from increased poplar 
browse in Xeni Gwet’in Caretaker Area, it may suffer some minor setbacks from increased 
summer temperatures and droughts brought on by climate change. Although almost as large as a 
wild horse, one of the substantive survival differences is that while the horse is able to sweat to 
cool off, the moose has no sweat glands and needs shade and ponds and lakes to wade into to cool 
off during very hot weather. According to Bowers et al. (2004) the moose does not occur in North 
America where the temperatures rises above 80 degrees Fahrenheit for much of the summer, or 
where shade and cool rivers and ponds are lacking. We expect during the next 50 years, that even 
with a gradual increase in grasslands and increased summer heat and drought, the moose will 
continue to thrive in much of the Xeni Gwet’in Caretaker Area due to the tremendous resiliency 
of the area created by diversity and abundance of habitats at different elevations. In other words, 
it can just spend more time at higher elevations, especially where wetlands are available.  
 
Even with more crusted winter snow conditions that we predict will affect winter grazers such as 
mountain goats, California bighorn sheep and wild horses in Xeni Gwet’in Caretaker Area, we 
expect this will not have significant impacts on the moose, as it is primarily a browser of shrub 
species in the winter. Shrub species are anticipated to increase in abundance and vigour with 
more wildfires, as has been observed after the 2003 Brittany wildfire (W. McCrory pers. comm.).  
  
ii. Mule deer 

 

As noted, this species is an important year-round food source for the Xeni Gwet’in.  
 
This is common spring to fall temporary resident in Xeni Gwet’in Caretaker Area that often 
migrates to lower elevations and more favourable winter ranges along the Douglas fir – 
bunchgrass “breaks” along the Fraser and Chilcotin Rivers. We found evidence of some resident 
mule deer over-wintering in the Nemiah Valley and the Brittany Triangle, although winter 
conditions can be more severe than for the deer that migrate to easy wintering grounds.   
 
The mule deer is a very resilient species adapted to many different biogeoclimatic zones in BC 
and North America, perhaps more restricted by colder north climates than the moose. As mule 
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deer even thrive in near-desert conditions in the American mid-west and in Mexico in areas far 
more arid than Xeni Gwet’in Caretaker Area, we don’t expect it to suffer from climate change in 
Xeni Gwet’in Caretaker Area during the next 50 years. More rainfall in winter may lead to 
crusting and icing, that combined with deep snow, may cause some localized declines of resident 
deer that over-winter in Xeni Gwet’in Caretaker Area instead of migrating to easier conditions.  
 
iii. California Bighorn Sheep 

 
Much of the following is derived from comprehensive species review McCrory (2005a) for the 
Xeni access management plan.  
 

The Xeni Gwet’in Caretaker Area is well known for its bighorns and here this famous desert 

“thinhorn” subspecies reaches the northern limits of its distribution in North America. Total 

population estimates vary, but would appear to be in the range of 130–450 sheep in Xeni Gwet’in 

Caretaker Area, depending on the year and survival. We are unsure today as to how much sheep 

are still used as a traditional meat source by the Xeni. In B.C., some bighorn populations have 

been subjected to human development and lead a precarious existence, and are provincially blue-

listed. Despite this, there is still some limited trophy hunting by the guide/outfitter lodges extant 

in the Xeni Gwet’in Caretaker Area for full curl rams. There have been several successful re-

introductions in Xeni Gwet’in Caretaker Area done by the Wildlife Branch.  

It is difficult to extrapolate how climate change during the next 50 years or so will influence this 

species. Perhaps because the bighorns eke out an existence at the extreme, northernmost limits of 

their range in North America, they may be more vulnerable to climate change than herds within 

core areas elsewhere. We also suspect that greater impacts will be felt in the winter than the 

snow-free seasons.  

Circumstantial evidence suggests that a decline has occurred in Xeni Gwet’in Caretaker Area 

since European contact. For example, bighorns used to exist on the west side of Chilko Lake on 

Potato Mountain but disappeared in the 1950s, apparently from over-hunting (Bud McLean to 

Karen McLean pers. comm.). Competition with livestock and wild horses as well as disturbances 

from helicopter tourism has also been raised as threats in the Xeni Gwet’in Caretaker Area. The 

Brebners at Tsuniah (pers. comm.) have noted a recent decline they attribute to lungworm-

pneumonia complex. Demarchi et al. (2000) also indicate that competition with mountain goats 

can affect numbers of both species in the high elevation bighorn ecotype (as in the Xeni Gwet’in 

Caretaker Area). Demarchi et al. (2000) also cite access problems with commercial backcountry 

recreation as a recent concern, including heli-hiking at Nemiah.  

The herds in the Xeni Gwet’in Caretaker Area appear to be of the ecotype that winters and 

summers in the mountains on high-elevation, windswept, alpine ridges rather than at lower 

elevations, although the Xeni indicate some do winter in bluffs lower down. The dependence of 

bighorns primarily on high elevation alpine habitats rather than a range of elevational habitats as 

with some other bighorns may make them more susceptible to climate change-induced habitat 

changes. Bighorn experts (Demarchi et al. 2000) have identified tree encroachment onto high 

elevation grassland range from government fire suppression policies as a major threat to bighorn 

habitat Since one of the anticipated effects of climate change will be the shift of treeline upwards 

and a reduction of alpine habitat, we expect this to exacerbate an already declining situation for 

bighorns.  
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Recent habitat enhancement efforts in the Xeni Gwet’in Caretaker Area are obviously a reflection 

of attempts to restore the ecological imbalance caused by long-term wildfire suppression. The 

Chilko Lake Study Team (1993) mentions habitat enhancement programs, including a recent burn 

on the north slopes of Yohetta Valley that removed pine that will provide increased forage for 

deer and sheep. A second burn for bighorn sheep habitat enhancement took place in fall 1992 east 

of Taseko Lakes. More of these need to be done. We suspect that an increase in natural wildfires 

from climate change will be an overall benefit to bighorn range by increasing high elevation 

grassland habitat near treeline. As part of an overall proposed wildfire management plan for the 

Xeni Gwet’in Caretaker Area, bighorn ranges that should be allowed to burn need to be 

identified.  

Ungulates such as bighorns and mountain goats that winter on high alpine ridges are highly 

dependent on frequent winds to blow away the snow. Without these winds, they would not be 

able to survive. One other potential affect of climate change to winter survival of these species 

will be the predicted increased winter rainfall. Should this occur in alpine areas followed by 

freezing, icing conditions may make foraging on grasses and forbs more difficult, causing an 

increase in winter mortality 

We don’t expect that summer droughts will have much effect on bighorns (and mountain goats) 

since they primarily summer on abundant ranges and there are species elsewhere in North 

America that survive in areas much drier than Xeni Gwet’in Caretaker Area. 

Overall, we recommend that effects of climate change on bighorns be closely monitored and 

should population levels become perilous, that no trophy hunting be allowed.  Wildfire 

management on high elevation bighorn range by way of controlled burns and natural wildfires not 

being suppressed may be key to helping this species survive the looming threats of climate 

change.  

iv. Mountain goats 

The Chilko Lake Study Team (1993) describes the “core” area as likely supporting over 400 
goats. They describe the Tchaikazan Valley and adjacent peaks as particularly important and 
supporting about 150 goats. There is a limited entry hunt with about 10-15 goats hunted annually 
from the core area (Chilko Lake Study Team 1993). According to the Brebners at Tsuniah Lodge 
(pers. comm.), there has been a moratorium on mountain goat hunting due to a decline in 
numbers. About ten years ago, the B.C. Wildlife Branch introduced six goats on Tsuniah 
Mountain and six on Mount Nemiah. They are considered a species of high value to the Xeni 
Gwet’in traditional mainstay, although there appears to be limited use today because of the 
difficulty in hunting them in remote, rugged areas.   

As noted for the bighorns, we expect some limited effects from climate change, although icing of 
winter ranges from more rainfall in wintertime could cause increased hardships.  

v. Grizzly bears 

Grizzly bears are often used as an indicator of the health of an ecosystem since they are one of 
North America’s slowest reproducing mammal, have a cosmopolitan diet and home ranges that 
cover large areas. Grizzly bears in the Xeni Gwet’in Caretaker Area represent a core 
mountain/foothills population bordered on the east by a wide interior zone of extirpation. 
McCrory (2005a) considers the Xeni Gwet’in Caretaker Area a relatively intact refugium for a 
whole host of wildlife species including the grizzly bear.  
However, a recent review by Craighead and McCrory (2010) indicates that the Xeni Gwet’in 
Caretaker Area is not large enough for long-term population viability of grizzly bears. Generally, 
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the grizzly requires large relatively intact landscapes and population levels of >500 individuals 
for long term population viability, in other words the Chilcotin grizzly bear needs a relatively 
intact region considerably larger than the Xeni Gwet’in Caretaker Area.  
 
Besides attempting to determine possible changes in long-term food supply and survival for Xeni 
Gwet’in Caretaker Area grizzly bears resulting from Global warming, long-term population 
viability was also an important consideration.  
 
Does the Xeni Gwet’in Caretaker Area and surrounding region have enough habitat capability to 

support a viable grizzly population that would survive climate change? 

 

Where do the grizzlies in Xeni Gwet’in Caretaker Area stand today? The Chilcotin grizzly was 
considered a species at risk in the Cariboo-Chilcotin Land Use Plan (1994). Today the Chilcotin 
grizzly is listed provincially as threatened, but is extirpated over the broad plateau area to the 
north of the foothills.    
 
Grizzlies still appear to occur in good numbers in the Xeni Gwet’in Caretaker Area, but the exact 
population would be difficult to determine. The Xeni Gwet’in Caretaker Area is part of the 
Wildlife Branch’s South Chilcotin Ranges Grizzly Bear Population Unit (GBPU) with an 
estimated population in 2008 of 104 grizzly bears (Austin et al. 2004, with an up-date by 
Hamilton in 2008).  
 
A recent study shows more promise for Xeni Gwet’in Caretaker Area grizzly bears. The study 
found a total of 119 grizzlies using the Tatlayoko Valley and upper Chilko River (Mueller, 2008). 
The Nature Conservancy Canada conducted a grizzly bear study from 2006 to 2008 to determine 
population estimates and trends of grizzly bears found in the Tatlayoko Valley during the 
spring/early summer season and along the upper Chilko River during the fall salmon run 
(Mueller, 2008). A total of 509 hair samples were collected in 2007 and 859 in 2008 for DNA 
analysis. Results from the first two years indicate that about 21% of the samples were from 
grizzly bears. Thirty-three (36) individual grizzlies were detected in the Tatlayoko and 83 in the 
upper Chilko River during these two years.  Grizzlies in this area traveled up to 113 km from 
Gold Bridge in the southeast to access the spawning salmon food resource in the Chilko during 
the fall, and consequently appear to have much larger home ranges than in some other reported 
grizzly studies. This study suggest that the Upper Chilko River could provide a food resource for 
grizzlies bears in a 40,000 km2 (4,000,000 ha) area although travel from areas west of the Coast 
Range is unlikely due to the availability of salmon resources and marine habitats towards the 
coast. The Tatlayoko Valley appears to attract grizzly bear during the spring while the Upper 
Chilko attracts and supports grizzlies during the fall salmon period. Grizzly bears in this area of 
the Central Chilcotin were considered to be healthy and abundant and the environment is 
relatively undisturbed (Mueller, 2008). 
 
To determine if the threatened Xeni Gwet’in Caretaker Area and West Chilcotin grizzly bear 
population had sufficient intact habitat in a larger region to support a genetically viable 
population in the long-term, Craighead and McCrory (2010) recently carried out a core 
conservation analysis. A habitat capability model was developed for a large region extending 
from the Bridge River in the south to the Itcha Ilgachuz and Tweedsmuir Provincial Parks in the 
north. The researchers used available data and relied heavily on expert opinion to develop a 
preliminary boundary that encompassed the highest quality and largely intact grizzly bear habitat 
areas, including isolated protected areas and potential connectivity areas between. A map overlay 
of roaded and logged areas along the northeast portions of the Chilcotin Plateau were used to 
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filter out most of the heavily impacted areas (Map x). The study area encompasses a number of 
other First Nations traditional territories.  
 
A GIS overlay of the Xeni Gwet’in Caretaker Area -Chilcotin grizzly bear capability map was 
created using the boundary of the Greater Yellowstone Population Conservation Area (GYPCA) 
from the US, which includes Yellowstone National Park (Map x). The GYPCA is the only area in 
the continental US considered large enough (2,387,115 ha) to support a viable grizzly bear 
population in the long term. The map outline of the GYPCA was placed on the Chilcotin study 
area to demonstrate scale only. The core Chilcotin grizzly area was found to be larger - 2,670,058 
ha, including the Xeni Gwet’in Caretaker Area  (777,290 ha). This study area contains 2,363,029 
ha of moderate to high-quality grizzly bear habitat, which should be adequate to maintain a viable 
population using the criteria that were applied to the GYPCA. In fact, the Chilcotin area can 
presumably support greater densities and a larger population than the Greater Yellowstone 
because of the abundant salmon resource.  However, the Wildlife Branch population estimates 
indicate 300 grizzlies in our Chilcotin study area, suggesting this threatened population is likely 
well below potential. Nonetheless the results are a good starting point for conserving biodiversity 
in the region especially given the large-scale changes to the ecosystem that can be expected with 
global climate change. The area within this boundary should be managed to maintain current 
habitat and salmon runs in order to maintain a viable grizzly bear population and much of the 
area’s biodiversity. 
 
Effects of declines in Xeni Gwet’in Caretaker Area salmon runs 

 
In the Xeni Gwet’in Caretaker Area grizzly and black bears have access to salmon in a fairly 
broad area. Not only do they have access to live, spawning salmon in the Upper Chilko River, 
Taseko system (e.g. outlet of Taseko Lake), Elkin Creek and possibly Nemiah Creek (?), but 
thousands of spawned out salmon carcasses end up deposited at the spawning grounds and for 
long distances downstream. Bears also have access to sockeye salmon carcasses after spawning 
along some of the shore of Chilko Lake, including at Canoe Point near the Movie Site 
Campground.  
 
The results of fisheries biologist Rick Holmes analysis for our report indicates significant 
declines in Chilko River salmon runs, which may be attributed to climate change. Most likely 
other runs are declining as well.  
 
Although this may have some effects on salmon, we don’t feel this will have a significant impact 
on grizzly bears in the next five decades unless the runs disappear altogether. The current large, 
biomass of the diverse runs and diversity of areas is far beyond what the relatively small number 
of grizzlies need for seasonal weight gain.  
 
Effects of changes on food plants 

 
In addition to salmon, grizzlies also fatten on berries such as soopolallie (soapberry), which 
according to team forest Deb DeLong will increase as a result of increased wildfires. Other fall 
berry foods that may increase for grizzlies include the huckleberry/blueberry species and bear-
berry. Foods that may decrease are corms of western spring beauty and bear’s tooth, as well as 
whitebark pine.  
 
All in all, we see the grizzly bear, which has evolved to survive periodic food shortages such as 
berry crop failure and salmon shortages, as not being very affected by climate change in the next 
50 years.  
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vi. Wild horses 

The horse as we know it today has adapted in its wild state in North America to a wide variety of 
dry grassland habitats and canyon lands, indicating its resiliency to projected climate change in 
Xeni Gwet’in Caretaker Area. 
 
An estimated 200 – 400 horses range free in the Xeni Gwet’in Caretaker Area, some in the 
Nemiah Valley where they intermingle with a small number of domestic horses and cattle turned 
loose on range allotments and often left to overwinter beyond their range permits. Here a concern 
is that some of the range is quite over-grazed. Also, what the Xeni call “wild cows” (Herefords) 
range year round north of Bald Mountain contributing to over-grazing and damage to riparian 
areas.  
 
The core area for most of the wild horses is the Brittany Triangle. A study of grazing by wild 
horses is currently on-going in the Brittany Triangle. 
 
The horse has evolved to survive in a wide variety of harsh conditions in arid, desert like habitats 
and grasslands and so we expect it to be quite resilient to climate change conditions in Xeni 
Gwet’in Caretaker Area.  
We expect the free-ranging horses to adapt to changes in grassland and wetland habitat wrought 
by climate change, depending on whether they are in the Nemiah Valley or the Brittany Triangle.  
The increased grasslands predicted from climate change may improve the situation in the Nemiah 
Valley but certainly curtailment of domestic horse and cattle grazing beyond the range allotments 
would help with some range recovery and alien plant invasions. Wildfire and controlled burns 
would also help range conditions, especially where tree encroachment on meadows is common.  
 
In the Brittany Triangle core wild horse area, powerful changes from climate change are already 
in effect, related to the two large wildfires (2003 and 2009) that have burnt more than half ½ of 
the Triangle (Map x).  It is believed that a combination of climate change-caused pine beetle 
infestations combined with fuel build up resulting from fire suppression policies contributed to 
these huge, hot fires.  
 
Our surveys after the 2003 fire showed that many of the horses and other wildlife appeared to 
have survived by escaping from the fire. Some horse bands returned to their home ranges in the 
fall soon after the fire and some winter starvation ensued as a result of so much of the late 
summer meadows having been burned off. A large regeneration of grasses and forbs after the fire 
resulted in the horses thriving in the burned areas, a benefit that continues to this day.  
 
One downside of the fire was that the Ministry of Forests let the peat burn that underlays most of 
the native meadows. Prior to the burn, these meadows were the preferred year-round habitat of 
the horses, and spring range for bears. Volunteers extinguished some of these peat fires (McCrory 
2005a). Peat locks away large amounts of carbon but when burned it releases much of this (Van. 
Sun, p. E 6, Nov. 29/09). Thus in any future fire, natural or controlled, it would be important to 
limit the amount of pear burned.  
 
Invasive plants are a concern in Xeni Gwet’in Caretaker Area and this problem could increase 
with warming of the land surface and drought. Over-grazing, drought and dispersal of noxious 
weed seeds by livestock are some of the current realities. Grasslands over-grazed by livestock is 
common in the Nemiah Valley, the prairies west of Henry’s crossing, natural meadows at Captain 
Georgetown and so on.  



 

XENI GWET’IN FIRST NATION 

COMMUNITY-BASED PLAN FOR CLIMATE CHANGE ADAPTATION 

Wildlife and wild horses.  By Wayne McCrory, R.P.Bio. 

19

Studies show that domestic horses and pack animals can spread seeds of noxious weeds along 
trails in remote wildlands (Wells and Laurenroth 2007). We assume this may be less likely the 
case with wild horses as they do not feed on hay that often bears the seeds of a number of alien 
plants, but nonetheless we expect that even wild horses may help spread noxious plants as climate 
dries during the next decades, with deteriorating range conditions.   
 
vii. Wetlands & migratory waterfowl 

 
Increased summer droughts will affect many of the large and small wetlands such as reduced 
water levels limiting the amount of marsh habitat for nesting ducks around a pond.  
 
Migratory birds such as waterfowl will not only be affected by climate change in Xeni Gwet’in 
Caretaker Area, but are susceptible to all kinds of changes to their continental habitat that makes 
them more vulnerable.  
 
 
2.5 Recommendations to address the ways the Xeni Gwet’in can help mitigate the effects of 

climate change on wildlife, wild horses and their habitat 

 

1. Maintain the Xeni Gwet’in Caretaker Area ecosystem in as intact a state as possible.  
  
Studies now tell us that as the impacts of climate changes begin to impact our ecosystems, 
maintaining large areas of intact forests offers the greatest chances for the resiliency and 
adaptations to change by plants and wild animals. Clearcuts offer the least resiliency and 
carbon storage values. Intact forests provide greater value for carbon sequestration and 
storage than cutover and BC forests have some of the highest carbon stores in Canada (avg. 
311 tons per hectare). This stored carbon is worth an average of $1,072 per hectare (Wilson 
and Hebda 2008). The Xeni are far ahead of many communities as they have been able to 
keep most of their traditional territory free of industrial forestry activities. Their aboriginal 
and wild horse preserve declarations should be maintained.  
 
2. Manage domestic grazing in Nemiah Valley and other areas to allow rangeland 

recovery 

 

The Xeni Gwet’in should continue their efforts to allow the open ranges in the Nemiah 
Valley such as Konni Lake to recover from over-grazing by controlling use by domestic 
livestock. Grasslands east of Henry’s Crossing appear severely over-grazed as well, primarily 
from excess use by the cattle ranch there.  
 
3. Use natural and prescribed burns for grassland and mixed forest/grassland ecosystem 

restoration, as part of a Fire Management Plan. 

 
Although it sounds counter-intuitive to storing carbon, attempting to mimic some of the 
natural wildfire intervals through controlled burns will help restore habitats to better 
ecological health for wildlife and reduce the risk or severity of the giant burns that have been 
occurring recently. For example, the Wildlife Branch has already done prescribed burns on 
high elevation bighorn range. Continuing this will also help tree invasions from taking over 
the alpine.    
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Ensuring peat fires are not allowed to burn in any type of fire will help maintain natural 
meadows from being destroyed and keep the high amounts of carbon in stored peat, locked 
away.  
 
4. Continue to monitor effects of climate change and take measure to help offset negative 

effects to wildlife 

 
As an example, thinning of some forests can help improve winter range for moose. 
Controlling numbers of moose killed for food during difficult years or periods will help keep 
the moose populations going.  
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