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assessments to make recommendations on the listing of species at risk. The Committee uses objective biological
criteria in its assessments and does not consider socio-economic factors. Assessments are based on species status
reports that include the best available aboriginal traditional knowledge, community knowledge and scientific
knowledge of the species. The status report is approved by the Committee before a species is assessed.

ABOUT THIS REPORT

This species status report is a comprehensive report that compiles and analyzes the best available information on the
biological status of Porcupine caribou and barren-ground caribou in the NWT, as well as existing and potential
threats and positive influences. Full guidelines for the preparation of species status reports, including a description
of the review process, may be found at www.nwtspeciesatrisk.ca.
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Production note:

The drafts of this report were prepared by John Blyth and Adam Bathe (traditional and
community knowledge component) and Kim Poole and Anne Gunn (scientific knowledge
component), under contract with the Government of the Northwest Territories.

A group of traditional knowledge holders and specialists from the Species at Risk Committee
(SARC) met on January 9, 2017 to initiate discussion of the draft status report. As a result of that
discussion, a targeted review of the traditional and community knowledge component was
undertaken by SARC’s appointed traditional knowledge holders and specialists to verify and
ensure the accuracy, completeness, and cultural appropriateness of this status report.This
represents a new effort by SARC to support balanced consideration of traditional and community
knowledge and science.

Extensive revisions to the scientific knowledge component was also undertaken by SARC in
January 2017.

This status report benefitted from the simultaneous drafting of a status report for the assessment
of barren-ground caribou under the federal Species at Risk Act (Committee on the Status of
Endangered Wildlife in Canada [COSEWIC] 2016). Many of the sections in the scientific
knowledge component of this report and the COSWIC (2016) report were drafted simultaneously
and therefore contain the same content. SARC acknowledges the help of the Terrestrial Mammal
Sub-committee of COSEWIC for their work.
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Assessment of Porcupine Caribou Herd

The Northwest Territories Species at Risk Committee met in Fort Smith, Northwest Territories
on April 5, 2017 and assessed the biological status of the Porcupine caribou herd, a
geographically distinct population of barren-ground caribou in the Northwest Territories. The
assessment was based on this approved status report. The assessment process and objective
biological criteria used by the Species at Risk Committee are available at:
WwWw.nwitspeciesatrisk.ca.

Assessment: Not at risk in the Northwest Territories

The species has been assessed and is not currently at risk of extinction given the current
circumstances.

Reasons for the assessment: The Porcupine caribou herd fits criterion (a) for not at risk.

(@) The species has been assessed and it does not qualify for designation as Extinct,
Extirpated, Endangered, Threatened, Special Concern, or Data Deficient.

Main Factors:

e The Porcupine herd’s population has been increasing over the past three caribou
generations and the current population estimate is the highest since standardized
population techniques started being used in the early 1970s.

e Since 2001, Porcupine herd birth rates, June calf survival, and post-calving survival have
remained relatively strong in most years.

e Specific international and interjurisdictional co-management structures are well-
established and functioning to address concerns with the Porcupine herd. Harvest for the
Porcupine herd is led by a Harvest Management Plan.

e The main threats are:

o Human activity within Porcupine caribou habitat, such as increased hunting
access and potential future mineral and oil and gas exploration and development.

o Climate change-related habitat changes have been noted (e.g., deep snow, melting
permafrost, changes in the timing of spring green-up, increase in shrub cover).

Additional Factors:

e Most caribou herds in the circumpolar north are in decline. Currently, Porcupine caribou
are an exception as the herd has shown an increase over the last three caribou generations
(about 25 years). Caribou populations are known to fluctuate, so future declines in
Porcupine caribou population are anticipated. Such declines may be exacerbated by
changes in climate and habitat interactions that are not fully understood. Caribou
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populations are in decline globally and there is concern that there is an overarching cause
exerting its influence globally that could impact Porcupine caribou in the future.

e Currently, their calving grounds in Alaska are protected by the Arctic National Wildlife
Refuge. However, the potential for oil and gas development on the calving grounds has
increased substantially following the 2016 presidential election in the United States. The
current United States’ administration has indicated support for opening onshore and
offshore leasing for energy projects.

Positive influences on Porcupine caribou and their habitat:

e In addition to the effective management mentioned previously, the calving grounds of the
Porcupine caribou herd are currently protected by the Arctic National Wildlife Refuge.

Recommendations:

e Given the importance of Porcupine caribou to the people of the NWT and what’s
happening with other barren-ground caribou herds in the circumpolar north, the Species
at Risk Committee recommends that the Porcupine herd be closely monitored and that
management continue. If evidence emerges in the future that it is following the same
trajectory as the other eight barren-ground caribou herds, the Species at Risk Committee
recommends it be considered for re-assessment. If potential threats to the Porcupine
calving grounds become reality, for example, the opening of the Arctic National Wildlife
Refuge to oil and gas development, then re-assessment may be needed.

e Given that the Porcupine caribou herd seems to be an exception to the global decline in
barren-ground caribou herds, consideration should be given to increasing traditional
knowledge and scientific research into the underlying causes of barren-ground caribou
population dynamics and habitat changes.
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Assessment of Barren-ground Caribou

The Northwest Territories Species at Risk Committee met in Fort Smith, Northwest Territories
on April 5, 2017 and assessed the biological status of barren-ground caribou in the Northwest
Territories (including the Tuktoyaktuk Peninsula, Cape Bathurst, Bluenose-West, Bluenose-East,
Bathurst, Beverly, Ahiak, and Qamanirjuaq herds).The assessment was based on this approved
status report. The assessment process and objective biological criteria used by the Species at
Risk Committee are available at: www.nwtspeciesatrisk.ca.

Assessment: Threatened in the Northwest Territories

Likely to become endangered in the Northwest Territories if nothing is done to reverse the
factors leading to its extirpation or extinction.

Reasons for the assessment: Barren-ground caribou fit criterion (a) for Threatened.

(@) There is evidence that the population is declining in such a way that it could disappear
from the Northwest Territories in our children’s lifetime.

Main Factors:

e This means that there is a 10% chance that barren-ground caribou could disappear from
the Northwest Territories within 75 years.

e Although about 530,000 barren-ground caribou still reside either entirely or partially
within the NWT, overall, the numbers have declined by more than 85% for all herds
where we have trend information, except the Qamanirjuaq herd, during the past three
caribou generations (about 25 years).

e Overall trend demonstrates a continued population decline even though two herds (Cape
Bathurst and Bluenose-West) appear to have recently stabilized at very low numbers.

e The main threats are:

o Climate change may act as a continuing threat to barren-ground caribou through a
complex mechanism involving shifts in timing of green-up, changes in summer
forage quality, rain-on-snow and icing events on the winter range, longer fire
seasons, melting permafrost and erosion, changes to freeze-up and thaw timing,
and increasing shrub cover. Parasites and diseases are a potential and complex
threat under a warmer climate.

o Predation can affect survival and reproduction and therefore abundance, and there
are reports of increasing predator populations in some areas.

o Industrial development is considered to be one of the most significant factors
affecting barren-ground caribou. It can disturb caribou and affect their behaviour,
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the quality of habitat and forage, and ultimately, the survivability of the species. It
can also facilitate access for both humans and predators.

o Forest fires represent the most visible factor driving habitat fragmentation and
change, impacting forage availability and movement. This threat is particularly
important in the winter range. Climate change may lead to even hotter and drier
summers in the NWT, possibly increasing the frequency and intensity of fires.

Additional Factors:

e Barren-ground caribou populations undergo large fluctuations over several decades. The
causes of these fluctuations in abundance are complex and likely driven by climate
interacting with forage availability, predation, and parasites. Harvest and predation play a
stronger role when barren-ground caribou are at low numbers.

e The threats mentioned above are acting in addition to these large fluctuations. The
cumulative effects from multiple interacting threats are considered unprecedented.

Positive influences on barren-ground caribou and their habitat:

e Collaborative co-management has led to management planning for caribou and resulted
in measures to reduce harvest in response to low numbers. Range planning has been
initiated for the Bathurst herd.

e Application of traditional laws and harvesting protocols (e.g., respectful harvest, sharing,
avoiding wastage, etc.) have, and will continue to have, a positive influence on caribou
health, population numbers, and habitat.

e There are community-based conservation measures and community support for
management actions.

e Calving grounds of the Bluenose-West and Beverly herds are provided partial protection
from development by inclusion in protected areas and sanctuaries. Habitat protection is
also offered through land use planning instruments.

Recommendations:

e Complete and implement herd management and action plans.
e Complete or initiate range planning where needed.
e Improve harvest reporting.

e Work with interjurisdictional partners to achieve effective protection of all calving
grounds and other key habitat components (e.g., water crossings).
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e Consideration should be given to increasing research into causes of barren-ground
caribou population decline and habitat changes to better inform effective management
actions.

e Climate change is an underlying driver of many of the threats facing barren-ground
caribou and their habitat. Action to reduce greenhouse gas emissions is required for the
long term conservation of barren-ground caribou. Actions should be taken to ensure that
the impact of climate change on caribou is highlighted through the appropriate regional,
national, and international fora and that effects of climate change on caribou are
monitored and mitigation actions taken where possible.
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Executive Summary

Traditional and Community Knowledge
Component

Scientific Knowledge Component

Preamble

This traditional and community knowledge
component executive summary presents a
summary of the key findings as described in
the body of the report (see Traditional and
Community Knowledge Component, p. 5). The
major sources were from traditional and
community knowledge accessible to the
Species at Risk Committee (SARC) in a
published and publicly available format at the
time this report was written. It also
incorporates the input of SARC members who
are traditional knowledge holders.

Preamble

This  scientific ~ knowledge  component
executive summary presents a summary of the
key findings as described in the body of the
report (see Scientific Knowledge Component,
p. 93). The major sources of knowledge were
from peer reviewed papers, original studies,
and expert opinions.

Description

Barren-ground caribou are mid-sized land
mammals. Barren-ground caribou are slightly
smaller than the closely related boreal
woodland caribou. Both males and females
have light-coloured hair around their tail and
on their stomach, and their coats become
progressively darker towards the spine.
Females have smaller antlers, shorter necks,
and smaller bodies, and are typically lighter in
colouration than the males. Barren-ground
caribou have the largest antlers relative to their
size of any species of deer. Variation in colour
and flavour exists between different herds in
the Northwest Territories (NWT). Barren-
ground caribou often form large herds and will
be seen travelling with numerous other
individuals.

Description

Barren-ground caribou are a medium-bodied
cervid (deer family). They are highly
gregarious, travel in large groups, and exhibit
long-distance migrations between wintering
and calving grounds. Mature males have a
striking white neck and mane, a brown back,
and a distinct band along the flank separating
the brown back from the white belly. Females
and juveniles show a more muted version of
the males’ colours. Wide variation in colouring
from light to dark can often be seen in caribou
groups. Both sexes are antlered and breeding
males may have large antlers for display and
contest during the rut (breeding season).

Range

In the NWT, barren-ground caribou are located

Range

Barren-ground caribou in Canada are primarily
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in the northern half of the territory, roughly
following the treeline, such that herds found
further east in the territory also range further to
the south. Barren-ground caribou are highly
migratory and travel along their migration
route several times a year. They will migrate
northwards in the spring to their calving
grounds and southwards in the fall to their
winter range. Their massive migration is a
response to seasonal changes in the suitability
of the habitat within the range.

Current winter ranges of barren-ground
caribou of the eastern and central NWT have
contracted somewhat and have shown a
general shift northwards. Historically, the
winter range in the NWT extended much
further to the south. In the southeastern portion
of the territory in the past, barren-ground
caribou were known to occur much closer to
the communities of Fort Smith, Fort
Resolution, and Rocher River in the NWT and
Fort Fitzgerald and Fort Chipewyan in Alberta.
In the central portion of the territory, winter
range was also known to be located further to
the south, with caribou coming in close
proximity to the communities of Behchoko,
Yellowknife, Dettah, and Ndilo.

In the NWT, some people appear to be able to
distinguish among different herds, or groups,
of barren-ground caribou using a variety of
techniques: their direction of travel, their
range, their colour/size/body condition, and
even the effect that varying habitat has on the
taste of the meat itself. Even though it is
possible to recognize individuals from
different groups, it is very clear from
traditional and community knowledge that
there is mixing and movement among
neighbouring herds of barren-ground caribou.
In other instances, traditional knowledge

located in the NWT, Nunavut (NU), and the
Yukon. The Porcupine herd is primarily
located in Alaska, with wintering range in the
northern Yukon and NWT. The barren-ground
caribou herds other than Porcupine caribou
(Tuktoyaktuk  Peninsula, Cape Bathurst,
Bluenose-West,  Bluenose-East,  Bathurst,
Beverly, and Qamanirjuaq) calve in tundra
barrens near the Arctic coast in the NWT and
NU and winter below the treeline of the NWT
and in northern regions of Manitoba,
Saskatchewan, and (historically) Alberta.

The Porcupine herd range includes Alaska,
Yukon, and the NWT. The ranges of the
Tuktoyaktuk Peninsula, Cape Bathurst, and
Bluenose-West herds are almost entirely
within the NWT. The ranges of the Bluenose-
East, Bathurst, Ahiak, and Beverly herds
currently include the NWT and NU. The
Qamanirjuaq herd’s range is mostly in NU and
Manitoba, with a small portion in the NWT
and Saskatchewan.
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holders and communities assert that barren-
ground caribou form larger intermixed, less
isolated populations.

Habitat

Barren-ground caribou habitat includes a broad
set of environmental conditions, which ensure
their survival. These include the space in
which they live, predators, snow depth, ice
depth, pests and insects, vegetation, water,
landscape, human activity, climate, and fire.
Many of the items in the above list are not
static over time, nor are they evenly distributed
across the landscape. As a result, barren-
ground caribou must undertake large-scale
migrations to reach habitat appropriate for the
season.

The most essential aspect of barren-ground
caribou habitat is the presence of good quality
forage with abundant grasses, sedges,
mushrooms, and most importantly lichens.
Barren-ground caribou use broad open areas
where such forage is available, where there are
no disturbances, and, especially in their
preference for calving grounds, where they
may see and smell predators from long
distances.

Habitat fragmentation and degradation is
occurring in the barren-ground caribou range
as a result of numerous factors: the destruction
to habitat caused by forest fires, climate
change, access roads, pipelines, mining and
mineral exploration projects, hydroelectric
developments, disturbances from vehicles and
machines, seismic lines, and utility corridors.
Available  traditional and  community
knowledge sources have highlighted decline in
the amount of suitable habitat in the NWT.

Habitat

Habitat requirements are partly driven by the
need for forage, which depends on the timing
of the caribou’s annual breeding cycle and its
nutritional costs relative to the brief plant
growing season and long winters of the
subarctic and Arctic regions. Barren-ground
caribou are generalist foragers and select for
nutrient content according to the stage of plant
growth more than plant species. Habitat
requirements for calving vary among calving
grounds, and include reducing the risk of
predation while obtaining adequate nutrient
intake. On summer ranges, reducing exposure
to insect harassment while obtaining high
quality forage are key habitat requirements.
Winter habitat varies among herds and can be
tundra or taiga; lichens are the preferred winter
forage in the taiga and on the tundra.

The most conspicuous cause of natural
fragmentation and change of caribou habitat
other than the large lakes and major rivers is
from forest fires. Habitat fragmentation caused
by human activities has not been documented
on a large scale within barren-ground caribou
ranges, although reduced use near active
mines, communities and roads represents a
degree of functional habitat loss.
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Biology

Female barren-ground caribou will reach
maturity between the ages of two and three and
will typically have one calf—and in very rare
cases two calves—every year. Barren-ground
caribou males reach maturity at the age of four
but may not begin breeding at the onset of
maturity.

Barren-ground caribou follow an annual cycle
from the calving grounds to their winter
habitat. Calves are typically born eight to nine
months after the fall rut (breeding), in late May
or the first two weeks of June, after the spring
migration northwards to the barrens. Caribou
young are taught which foods to eat and trails
to travel by the older caribou. Many of the
barren-ground caribou herds seek refuge on or
near more windswept coastal areas and
hilltops, not only for the good foraging
opportunities they provide, but also as a
mechanism to avoid insects and to reduce their
exposure to high temperatures.

Barren-ground caribou are incredibly hardy
and well adapted to the environments they
inhabit. Typically, barren-ground caribou
prefer colder temperatures: in winter, cold
weather prevents icing conditions and
inaccessibility of forage, while in summer it
reduces insect activity, resulting in less stress
for the caribou and a better body condition
overall. High numbers of insects cause caribou
to run around in an attempt to seek refuge,
resulting in decreased body condition and, in
extreme cases, mortality from heat exhaustion.

Wolves are considered the primary predators
of barren-ground caribou, though grizzly bears,
wolverines, and possibly lynx and eagles also
prey on barren-ground caribou. Caribou appear

Biology

Caribou usually calve at three years of age,
although under high forage availability and a
corresponding high rate of body growth,
females can calve at two years of age. The
females typically have a single calf every year,
although breeding pauses may occur when
females are in poor condition. Synchrony
during the rut likely leads to birth synchrony.
Calving is highly synchronized with most
calves born within a few days of each other.

Intra-specific interactions (interactions among
barren-ground caribou) are an important factor
in the life cycle of barren-ground caribou,
given their social nature. Predators figure in a
large way in caribou ecology. An array of
predators and scavengers depend on barren-
ground caribou. The role of predation in
caribou dynamics probably differs among
herds, and has a stronger role in caribou
population dynamics during declines and the
phase of low numbers. Grizzly bears may have
a greater impact on newborn caribou on
calving grounds than wolves in some herds,
but wolves are effective year-round predators
of all sex and age classes of caribou. Parasites
and diseases are also an important part of
caribou ecology, although their role at the
population level and the effects of climate
change have been less studied.
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to avoid muskoxen, generally moving away
from areas where muskoxen may be found. In
certain areas, boreal woodland caribou and
barren-ground caribou have been observed
intermingling and foraging in the same groups.

Population

It is thought by traditional knowledge holders
that barren-ground caribou have always been
relatively abundant compared to other large
land animals.

Regular changes in barren-ground caribou
abundance are the result of a natural
population cycle. Across the NWT, there is no
clear agreement on the length of this cycle,
although it appears to last somewhere between
10 and 60 years. Recent cyclical peaks have
not reached the same levels as past ones. Thus,
with respect to relative abundance, though
there is variation across the herds, traditional
and community knowledge holders indicate
that there are likely declines in barren-ground
caribou. The exceptions are the Porcupine and
Tuktoyaktuk Peninsula herds.

Various forms of disturbance are currently
adding to the pressures that barren-ground
caribou may be facing as a part of their natural
cycle of decline and recovery.

Population

In 2013, the Porcupine herd was estimated at
approximately 197,000 animals (including
calves). The most recent estimates for the

Tuktoyaktuk  Peninsula, Cape Bathurst,
Bluenose-West,  Bluenose-East,  Bathurst,
Beverly, and Qamanirjuag herds indicate

approximately 530,000 animals (excluding
calves).

Given approximately 530,000 barren-ground
caribou within herds that reside either entirely
or partially within the NWT, the NWT could
be considered home to approximately 45
percent (%) of the global population of
migratory caribou and reindeer.

By the mid-1980s to mid-1990s (timing varied
among herds), most NWT herds were peaking
in abundance; declines were underway during
the late 1990s and into the 2000s. Most were at
low numbers by 2013 and showed further
declines by 2015. Monte Carlo analyses for the
six herds with enough survey data showed
declines over three generations (1989-2016)
ranging from 4-96%. The only herd that
increased during those three generations was
the Porcupine herd, which increased by 31%.

Barren-ground caribou populations undergo
large fluctuations over several decades. The
causes of these fluctuations in abundance are
complex, likely driven by climate interacting
with forage availability, predation, and
parasites. Harvest and predation play a
stronger role in the decline phase of the cycle
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and at low numbers. Variability in the strength
of age classes (cohorts) can be a factor in
population declines and recoveries.

Threats and limiting factors

What follows is a listing of all threats to
barren-ground caribou, organized in no
particular order.

The loss of winter range and forage from forest
fires has a significant impact on barren-ground
caribou. The number, intensity, and duration of
forest fires appears to be increasing in the
NWT.  Traditional  knowledge holders
generally agree that fires dramatically impact
habitat, often leaving it unsuitable for decades,
if not centuries, and forcing barren-ground
caribou to relocate to more desirable habitat.
These large-scale impacts to habitat reduce
survivability of calves, reduce physical
condition of adults, and also influence
migration patterns. The threat from forest fires
is seen as imminent and likely to increase in
the future.

Industrial resource extraction is largely
considered to be one of the major factors
affecting barren-ground caribou. Examples of
effects include sensory disturbances such as
noise or light, the introduction of
contaminants, disruption of migration routes,
injury and loss of forage opportunities,
increase in predation, and fragmentation or
degradation of caribou habitat. Resource
extraction is considered one of the most
immediate and imminent anthropogenic factors
affecting barren-ground caribou. This is
largely due to the scale of impacts from mining
and oil and gas operations. Resource
exploration and development have increased in
some regions of the NWT and Nunavut and

Threats and limiting factors

What follows is a listing of all threats to
barren-ground caribou, organized in no
particular order.

For the Porcupine herd, activity on the winter
range, improved access as a result of the
Dempster Highway (NWT and Yukon), and
potential future mineral exploration in the Peel
River watershed represent potential threats. Of
more significance however, will be a decision
on oil and gas exploration and development on
the coastal plains of the Arctic National
Wildlife Refuge in Alaska. A decision to open
the area to development could potentially
impact critical calving habitat used by the
herd.

Industrial development activities vary over
time, in a boom and bust cycle dependent upon
the global economy. Since the 2008 market
crash and resulting lower commodity prices,
exploration and development activities have,
for the most part, been declining in the NWT.
Of the NWT’s barren-ground caribou herds,
the Bathurst herd likely faces the most pressure
from human activities.

With respect to linear disturbance, some
projects currently under construction (e.g., 28
kilometer (km) all weather road through the
central barrens, construction of the Mackenzie
Valley Highway) and some proposed future
construction (e.g., all-weather road connecting
a deep-water port to the interior territory,
extension of Highway 4) represent possible
threats to barren-ground caribou by acting as
potential barriers to movement, sources of
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there is concern about the ability of certain
herds to withstand current and future pressures.

Current and proposed access roads—both
winter and all-season—are a serious concern.
Barren-ground caribou are stressed by the
noise, the roads provide easier access to
remote areas of caribou range for industry,
they alter migration patterns, and they increase
hunter access and the number of caribou
harvested.

Climate change is another factor that
traditional knowledge holders have observed to

be impacting barren-ground caribou in
numerous ways. Increased variability in
weather patterns includes hotter, drier

summers that increase the chances of large
forest fires and an increasing number of
freezing rain events that make it very difficult
for caribou to access winter forage.
Additionally, changing climatic conditions are
causing habitat alterations resulting from
melting permafrost and erosion.

Although current harvest is low, it has been
noted that when barren-ground caribou
population numbers are low, any threats are
exacerbated and recovery is slower. Non-
traditional harvest practices are also considered
a threat to barren-ground caribou; these
activities include reckless shooting, overuse of
motorized vehicles, wasting meat and leaving
carcasses on the ground, not sharing meat, and
not using the entire carcass.

Wolves, wolverines, and grizzly bears are
known predators of barren-ground caribou.
Predation by wolves and other predators is a
limiting factor. It has been documented that
wolf and other predator numbers are increasing
due to a decrease in hunting pressure and the
influx of alternate prey species such as

disturbance (noise and dust from roads), and
increasing access for hunters.

Harvest plays a greater role in caribou
population changes during the decline and low
phases of cyclic abundance. Hunting is likely
not a current threat for herds where harvest
restrictions have been implemented or where
recent population estimates indicate stable to
increasing populations.

Climate change may act as a continuing threat
for barren-ground caribou through a complex
mechanism involving shift in timing of
greening, lower summer forage quality, and
subsequent lower calf production and
reproductive potential of females, then
population declines.

Forest fires are the largest driving factor in
habitat fragmentation and change, impacting
forage availability and movement.
Regeneration of lichen-supporting forest
stands can take 70-230 years. It is predicted
that climate change will result in an increase in
the frequency and intensity of fires, due to
hotter, drier summers.

Predation is known to affect survival and
reproduction. However, while there are some
reports of increasing predator populations,
recent information suggests a declining trend
in the population of wolves and active den
sites. Predator control has been considered as a
tool for short-term recovery of caribou
populations, but there is little evidence of
effectiveness over the long term.

Contaminants are not currently considered a
threat.

Parasites and diseases are a potential and
complex threat under a warmer climate.

In the NWT, caribou management involves
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muskoxen.

Barren-ground caribou physical condition and
productivity may be negatively affected by
disease and parasites. The degree to which
they impact caribou varies across the NWT.

Caribou collaring projects impact barren-
ground caribou through hair loss, icing,
interference with feeding, and irritation or
strangulation if the collar shifts.

interaction among many government agencies,
co-management boards, various organizations,
and industrial interests. Caribou seasonally
migrate through extensive ranges and this can
lead to inter-jurisdictional complexity between
political, land management and wildlife
management agencies.

Most barren-ground caribou herds are now at
low points in their abundance and they are
facing cumulative effects from multiple
interacting threats that are unprecedented.

Positive influences

The calving grounds of the Porcupine,
Bluenose-West, and Beverly herds are
provided partial protection from development

by their inclusion in Yukon, NWT, and
Nunavut national parks and wildlife
sanctuaries. Additional habitat may be

protected by a proposed national park—
Thaidene Nene—in the ranges of the Bathurst,
Beverly, and Ahiak herds.

Habitat protection is also offered through land
use planning instruments, including the
Gwich’in, Sahtt, and Thchg land use plans and
the six community conservation plans in place
in the Inuvialuit Settlement Region. The draft
Nunavut Land Use Plan may provide some
habitat protection following its approval.

There are a number of measures for reducing
harvest in place for aboriginal harvesters in the
NWT. These restrictions apply to the
Tuktoyaktuk  Peninsula, Cape Bathurst,
Bluenose-West, Bluenose-East, and Bathurst
herds.

Relative to harvests 30 or 40 years ago, the
total number of barren-ground caribou
harvested by both subsistence hunters and
resident hunters has decreased across the

Positive influences

Collaborative co-management has allowed for
cooperative/joint management planning for
caribou. In some cases, agreement among

management authorities has resulted in
management actions, including harvesting
restrictions for commercial, outfitted, resident

and aboriginal hunting, which contribute to
addressing caribou declines, as well as the
development of co-management plans for
barren-ground caribou herds in the NWT.

Harvest of the Porcupine caribou herd is led by
a harvest management plan. This plan
establishes a total allowable harvest based on
the status of the herd and requires harvest
reporting for all Parties to the plan.

There are various measures for reducing
subsistence and resident harvest in place for
the Tuktoyaktuk Peninsula, Cape Bathurst,
Bluenose-West,  Bluenose-East,  Bathurst,
Beverly, Ahiak, and Qamanirjuaq herds.

Currently, there is no commercial harvesting of
any NWT barren-ground caribou herd.

Specific co-management structures have been
built to address concerns with some barren-
ground caribou herds. These structures include
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NWT. The reduction in harvest coincides with
the adoption of the skidoo, as hunters no
longer need to provide meat for their dog
teams. Declines in harvest also stem from
various socioeconomic barriers such as the
increased costs associated with utilizing
motorized transport in accessing caribou herds.

Harvest and use of barren-ground caribou is
seen as a sign of respect; as such, there are
rules, in the form of traditional laws and
harvesting protocols, associated with hunting
caribou, many of which have and will continue
to have a positive influence on caribou health,
numbers, and habitat. These traditional laws
and harvesting protocols will help curb
overharvest, wastage, and disrespectful harvest
for profit. Harvest of caribou may have a
positive influence on caribou populations, as it
helps prevent the dramatic population cycles
resulting from overpopulation.

the Advisory Committee for Cooperation on
Wildlife Management, the Porcupine Caribou
Management  Board, the International
Porcupine Caribou Board, and the Beverly and
Qamanirjuag Caribou Management Board.
Under development is a Bathurst Caribou Herd
Cooperative Advisory Committee.

Current and proposed habitat protection for
barren-ground caribou in the NWT can be
found through existing protected areas
(Thaidene Nene, Ezodziti, Thelon Game
Sanctuary, Edajjla, Saoyu-2ehdacho National
Historic Site, Tuktut Nogait National Park,
Yambahti, Queen Maud Gulf Bird Sanctuary),
range planning processes, and through regional
land use planning processes (Gwich’in, Sahtu,
Thcho, and Nunavut land use plans, Inuvialuit
community conservation plans). Restrictions
on development vary among land management
regimes, but many include some form of
restriction on resource development.

Portions of the Porcupine caribou herd in the
Yukon are also offered some protection from
Ivvavik National Park and Old Crow Flats
Special Management Area.
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Technical Summary

Question

TK/CK; Science

Traditional & Community
Knowledge

Scientific Knowledge

Population trends

Generation time (average
age of parents in the
population) (indicate years,
months, days, etc.).

Information not available;
caribou females begin to have
calves at 2-3 years of age and
may have calves every year
after that.

Eight to nine (8-9) years,
based on adult survival and
fecundity.

Number of mature individuals
in the NWT (or give a range
of estimates).

Information not available.

e Porcupine: 197, 228 (2013)

Roughly 530,000 barren-
ground caribou exist either
always or sometimes within
the NWT.!

e Tuktoyaktuk Peninsula:
1,701 (2015)

e Cape Bathurst: 2,259
(2015)

e Bluenose-West: 15,274
(2015)

e Bluenose-East: 38,592
(2015)

e Bathurst: 19,769 (2015)
e Ahiak: 71,340 (2011)

e Beverly South?: densities of
breeding females too low to
survey further (2011)

e Beverly North: 124,189
(2011)

! Please refer to Abundance (p. 122) for more details on herd population estimates.
2 See Systematic/taxonomic/naming clarifications (p. 93) for more information on Beverly herd naming.
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e Qamanirjuaq: 264,718
(2014)

Amount of change in
numbers in the recent past;
Percent change in total
number of mature individuals
over the last 10 years or 3
generations, whichever is
longer.

Population trends vary among
herds. The Porcupine herd is
clearly increasing and there is
some indication that the
Tuktoyaktuk Peninsula herd
may also be increasing. The
Bathurst and Bluenose-East
herds are likely decreasing and
there is some evidence of
recent declines in the Beverly
and Qamanirjuaq herds.
Trends for the Cape Bathurst
and Bluenose-West herds are
not clear based on available
resources and there is no
available trend information for
the Ahiak herd.

Based on Monte Carlo
analysis between 1989-2016.

e Porcupine: +31%

e Tuktoyaktuk Peninsula: n/a
e Cape Bathurst: -85%

e Bluenose-West: -87%

e Bluenose-East: -89%

e Bathurst: -96%

e Ahiak: n/a

e Beverly: n/a

e Qamanirjuag: -4%

Amount of change in
numbers predicted in the
near future; Percent change
in total number of mature
individuals over the next 10
years or 3 generations,
whichever is longer.

Information not available; see
Threats and limiting factors

(p. 59).

The Porcupine herd is
currently at the highest
recorded level and the
predicted change in numbers
is unknown.

Based purely on previous
population fluctuations, there
is the expectation that for
herds currently at low
numbers, the population
should increase over the next
three caribou generations.
However, there is uncertainty
in this prediction due to
unknown management actions
going forward, and the effect
of environmental variation,
particularly with climate
change. Fluctuations may not
follow the same pattern as
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previously observed.

Amount of change
happening now; Percent
change in total number of
mature individuals over any
10 year or 3 generation period
which includes both the past
and the future.

Not available; however, it is
implied that changes in the
recent past are still occurring
now.

See above. Information as
recent as 2015 indicates
declines are continuing in
these herds (Cape Bathurst,
Bluenose-West, Bluenose-
East, Bathurst).

If there is a decline (in the
number of mature
individuals), is the decline
likely to continue if nothing
is done?

The overall decline in the
caribou herds is exacerbated
by anthropogenic and natural
factors. It is likely that the
negative trend will continue if
these impacts are allowed to
continue, or if they increase in
duration, magnitude, or
intensity.

Declining herds are vulnerable
to unprecedented cumulative
effects. Conceivably, current
severe declines could continue
if nothing is done.
Management actions would
likely reduce the risk of
continuing decline.

If there is a decline, are the
causes of the decline
reversible?

Anthropogenic causes of the
decline may be reversed.
Attempts may be made to
limit the natural causes of
decline.

Some likely causes of the
decline (primarily human
harvest and industrial
development) are reversible.

If there is a decline, are the
causes of the decline clearly
understood?

The causes of the decline are
complex and include habitat
loss, forest fires, reduced
forage, climate change,
unfavourable weather
conditions (icing, extremely
hot summers), industrial
development, increased
access, increased predation,
increased disturbances,
hydroelectric regulation of
reservoir levels, land use in
the calving (and rutting)
grounds, increased insect
activity, overharvest,

Causes of declines are
complex, likely driven by a
combination of climate
change, forage availability,
predation, human harvest, and
pathogens. Predation and
human harvest play a greater
role in caribou population
changes during the decline and
low phases of fluctuating
abundance.
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overharvest of females, habitat
fragmentation, and
competition from other
animals such as muskoxen.
Lack of hunter knowledge of
and compliance with
traditional laws and protocols
is also considered to be a
possible cause of declines.

If there is a decline, have the
causes of the decline been
removed?

Although the causes of the
decline are not clearly
understood, effort to control
the decline is being made. For
instance, some harvesting
restrictions and predator
programs have been put in
place.

Some likely contributors to
decline have been mitigated in
recent years (e.g., harvest has
been reduced) but other
causes, including natural
causes, remain.

If there are any fluctuations or
declines, are they within, or
outside of, natural cycles?

Uncertain.

Insufficient information on
magnitude of previous cycles
to answer.

Are there extreme changes in
the number of mature
individuals?

The available material
suggests that over time,
caribou populations undergo
large changes, with numbers
being high and caribou being
very accessible, to caribou
numbers dramatically
dropping and being very
difficult to access or having
disappeared.

Populations fluctuate greatly
in abundance.

Distribution trends

Where is the species found
in the NWT? Estimated
extent of occurrence in the
NWT (in km?).

Barren-ground caribou are
found in the northern half of
the NWT, roughly following
the treeline. Much of the
winter range of the various

The Porcupine herd is
primarily located in Alaska
with wintering range in the
northern Yukon and NWT.
Extent of occurrence for the
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herds is located in the NWT;
however, many herds have
summer ranges that extend
into neighbouring regions
(Nunavut, Yukon, and
Alaska).

Porcupine herd, excluding the
portions of its range not within
in the NWT, is 21,337 km®,

The range of the Tuktoyaktuk
Peninsula, Cape Bathurst, and
Bluenose-West herds is almost
entirely within the NWT. The
range of the Bluenose-East,
Bathurst, Ahiak, and Beverly
herds currently includes the
NWT and Nunavut. The
Qamanirjuaq herd is mostly in
Nunavut and Manitoba, with a
small portion in the NWT and
Saskatchewan. Extent of
occurrence for these eight
herds, excluding portions of
their range not within the
NWT, is approximately
787,473 k.

How much of its range is
suitable habitat? Index of
area of occupancy (IAO) in
the NWT (in km?; based on 2
x 2 grid).

Much of the range is suitable.

See Habitat fragmentation
and trends (p. 51).

The area of occupancy for the
Porcupine herd, calculated
based on the smallest area
essential for the survival of
existing populations (calving
grounds), either within the
NWT or outside the NWT, is
23,952 km?.

The area of occupancy for the
eight central/eastern herds,
calculated in the same manner,
is 161,852 km?, excluding
calving ground overlap
between the Beverly and
Ahiak herds.

How many populations are
there? To what degree
would the different

There are at least two
populations; the Porcupine
herd forms one distinct

Nine (based on extant calving
grounds). It is possible that
one threat could impact each
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populations be likely to be
impacted by a single threat?
Number of extant locations in
the NWT.

population, while barren-
ground caribou (Tuktoyaktuk
Peninsula, Cape Bathurst,
Bluenose-West, Bluenose-
East, Bathurst, Beverly,
Ahiak, and Qamanirjuaqg) may
form a single, large, mixed
population. The most
important threat is unknown;
therefore, it is not possible to
say to what degree the
populations would be
impacted by a single threat.

calving ground independently.

Is the distribution, habitat
or habitat quality showing a
decline that is likely to
continue if nothing is done?
Is there a continuing decline
in area, extent and/or quality
of habitat?

Yes; range and the amount of
habitat for barren-ground
caribou have shown declines
that are likely to continue if
nothing is done.

Range size has decreased as
population numbers have
declined. Habitat is changing
(e.qg, forest fires, climate
change, disturbance), but the
effects of these changes on
caribou ecology and
population dynamics are
poorly understood.

Is the number of populations
or amount of occupied area
showing a decline that is
likely to continue if nothing
is done? Is there a continuing
decline in number of
locations, number of
populations, extent of
occupancy and/or IAO?

The amount of occupied area
has declined due to
anthropogenic and natural
factors and is likely to
continue declining if nothing
is done.

The number of locations and
herds has remained constant,
notwithstanding changes in
herd definitions over time.
Range size fluctuates with
abundance, thus recent annual
areas in some herds are
reduced from peak abundance.

Are there extreme
fluctuations in the range or
the number of populations?
Are there extreme fluctuations
(>1 order of magnitude) in
number of locations, extent of
occupancy and/or 1AO?

See above.

No. The number of herds has
remained the same.
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Are most individuals found
within small and isolated
populations? Is the total
population severely
fragmented (most individuals
found within small and
isolated populations)?

No.

No.

Immigration from populations elsewhere

Does the species exist
elsewhere?

Yes, barren-ground caribou
exist in neighbouring
circumpolar regions: Nunavut,
Yukon, and Alaska.

Caribou (including wild
reindeer) are also in
Scandinavia, Greenland, the
Russian Federation, Svalbard
and Jan Mayen, the
continental United States,
Alaska, and in the mountain,
tundra and taiga habitats in the
rest of Canada. In North
America, domestic reindeer
exist in the NWT on the
Tuktoyaktuk Peninsula and in
Nunavut on the Belcher
Islands.

In North America, barren-
ground caribou also exist in
Nunavut on the central
mainland (Lorillard, Wager
Bay herds) and on
Southampton, Coates, and
Baffin islands.

Status of the outside
population(s)?

Information not available.

Most barren-ground caribou
herds in North America have
shown declines in recent
decades.

Is immigration known or
possible?

Immigration between
populations is known to occur.
Uncertainty exists with respect

Possible among herds, but
observed immigration rates
are low (<5%) based on
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to the degree of
immigration/emigration
between groups.

exchange rates of collared
females among neighbouring
herds.

Would immigrants be adapted | Yes. Yes.
to survive and reproduce in

the NWT?

Is there enough good habitat Uncertain; it is thought by Yes.

for immigrants in the NWT?

traditional and community
knowledge holders that the
current decline is, in part, the
result of decreases in the
amount of suitable habitat.

Is the NWT population self-
sustaining or does it depend
on immigration for long-term
survival?

Although not expressly stated
in the available traditional and
community knowledge
literature, it is generally
implied that as a whole,
barren-ground caribou in the
NWT are self-sustaining,
independent of immigration
from outside populations.

Herds that are covered in this
report do not depend on
immigration for long term
survival.

Threats and limiting factors

Briefly summarize the threats
and indicate the magnitude
and imminence for each.

What follows is a listing of all
threats to barren-ground
caribou, organized in no
particular order.

The loss of winter range and
forage from forest fires has a
significant impact on barren-
ground caribou. The number,
intensity, and duration of
forest fires appears to be
increasing in the NWT. The
threat from forest fires is seen
as imminent and likely to
increase in the future.

For the Porcupine herd,
activity on the winter range,
improved hunting access, and
potential future mineral
exploration are key threats. A
threat of a greater magnitude
will be the decision on oil and
gas exploration and
development on the coastal
plains of the Arctic National
Wildlife Refuge in Alaska
which would impact critical
calving habitat.

Of the NWT’s barren-ground
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Resource extraction is
considered one of the most
immediate and imminent
anthropogenic factors
affecting barren-ground
caribou. This is largely due to
the scale of impacts from
mining and oil and gas
operations. Resource
exploration and development
have increased in some
regions of the NWT and
Nunavut and there is concern
about the ability of certain
herds to withstand current and
future pressures.

Current and proposed access
roads—both winter and all-

season—are a serious concern.

Climate change is another
factor that traditional
knowledge holders have
observed to be impacting
barren-ground caribou in
numerous ways.

Although current harvest is
low, it has been noted that
when barren-ground caribou
population numbers are low,
any threats are exacerbated
and recovery is slower.

Non-traditional harvest
practices are considered a
threat, including reckless
shooting, overuse of
motorized vehicles, wasting
meat, and leaving carcasses on
the ground.

caribou, the Bathurst herd
likely faces the most pressure
from human activities
including linear disturbances
and mining-related activities.

Unsustainable harvest can
affect all herds but is likely
less of a current threat due to
harvest restrictions. At low
populations, harvest can have
a significant impact on
population dynamics.

Climate change interacts with
other threats through complex
mechanisms including shifts
in timing of greening, and
lowering summer forage
quality which may exacerbate
population declines.

Forest fires are predicted to
increase in frequency and
intensity impacting forage
availability and movement
patterns.

Predation, which affects all
herds, is known to affect
survival and reproduction
rates. At low populations,
predation can have a
significant impact on
population dynamics.

Parasites and diseases are an
unknown but potential and
complex threat with a
changing climate.

In the NWT, caribou
management involves
interaction among many
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Predation by wolves and other
predators is a limiting factor.
Wolf and other predator
numbers may be increasing
due to a decrease in hunting
pressure and the influx of
alternate prey species such as
muskoxen.

Barren-ground caribou
physical condition and
productivity may be
negatively affected by disease
and parasites. The degree to
which they impact caribou
varies across the NWT.

Caribou collaring projects
impact barren-ground caribou
through hair loss, icing,
interference with feeding, and
irritation or strangulation if the
collar shifts.

government agencies, co-
management boards, various
organizations, and industrial
interests. Caribou seasonally
migrate throughout extensive
ranges and this can lead to
inter-jurisdictional complexity
between political, land
management and wildlife
management agencies

Most barren-ground caribou
herds are now at low points in
their abundance and they are
facing the cumulative effects
from the multiple interacting
threats that are unprecedented.

Positive influences

Briefly summarize positive
influences and indicate the
magnitude and imminence for
each.

The calving grounds of the
Porcupine, Bluenose-West,
and Beverly herds are
provided partial protection
from development by their
inclusion in national parks and
wildlife sanctuaries.

Gwich’in, Sahtt, and Thcho
land use plans and the six
community conservation plans
in place in the Inuvialuit
Settlement Region are
instruments offering habitat
protection. The draft Nunavut
Land Use Plan may provide
some habitat protection

Harvest of the Porcupine
caribou herd is led by a
harvest management plan.
This plan establishes a total
allowable harvest based on the
status of the herd and requires
harvest reporting .

Various forms of subsistence
and resident harvest restriction
are in place for the
Tuktoyaktuk Peninsula, Cape
Bathurst, Bluenose-West,
Bluenose-East, Bathurst,
Beverly, Ahiak, and
Qamanirjuaq herds.
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following its approval.

There are a number of
harvesting restrictions in place
for aboriginal harvesters in the
NWT.

Relative to harvests 30 or 40
years ago, the total number of
barren-ground caribou
harvested by both subsistence
hunters and resident hunters
has decreased across the
NWT.

Traditional laws and
harvesting protocols have and
will continue to have a
positive influence on caribou
health, numbers, and habitat.
These traditional laws and
harvesting protocols will help
curb overharvest, wastage, and
disrespectful harvest for profit.

Harvest of caribou may have a
positive influence on caribou
populations, as it helps
prevent the dramatic
population cycles resulting
from overpopulation.

Currently, there is no
commercial harvesting of any
NWT barren-ground caribou
herd.

Specific co-management
structures have been built to
address concerns with some
barren-ground caribou herds
(Advisory Committee for
Cooperation on Wildlife
Management, Porcupine
Caribou Management Board,
International Porcupine
Caribou Board, Beverly and
Qamanirjuaqg Caribou
Management Board). Under
development is a Bathurst
Caribou Herd Cooperative
Advisory Committee.

Current and proposed habitat
protection for barren-ground
caribou in the NWT can be
found through existing
protected areas (Thaidene
Nene, Ezodzit1, Thelon Game
Sanctuary, Edajjla, Saoyu-
2¢hdacho National Historic
Site, Tuktut Nogait National
Park, Yambahti, Queen Maud
Gulf Bird Sanctuary), range
planning processes, and
through regional land use
planning processes (Gwich’in,
Sahtu, Thchg, and Nunavut
land use plans, Inuvialuit
community conservation
plans). Restrictions on
development vary among land
management regimes, but
many include some form of
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restriction on resource
development.

Portions of the Porcupine
caribou herd in the Yukon are
also offered some protection
from Ivvavik National Park
and Old Crow Flats Special
Management Area.
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Glossary
ACCWM
ACIA
BQCMB
CARMA
COSEWIC
ENR
GLUPB
GNWT
GRRB
GSA
GTC
HTC

IGC
IPCB

ISR
IUCN
LKDFN
MVRB
NIRB
NSMA
NWT

NU

PCMB
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Advisory Committee for Cooperation on Wildlife Management

Arctic Climate Impact Assessment

Beverly and Qamanirjuaq Caribou Management Board

Circum-Arctic Rangifer Monitoring and Assessment Network

Committee on the Status of Endangered Wildlife in Canada

Environment and Natural Resources
Gwich’in Land Use Planning Board
Government of the Northwest Territories
Gwich’in Renewable Resources Board
Gwich’in Settlement Area

Gwich’in Tribal Council

Hunters and Trappers Committee
Inuvialuit Game Council

International Porcupine Caribou Board
Inuvialuit Settlement Region
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Traditional and Community Knowledge
Component

PREAMBLE

“Our history is written on the land, in the placenames and stories, in the language. ...And
unless you speak the language, you will not fully understand the stories. I'm always searching

for stories. That’s where our knowledge comes from. That’s how knowledge in my area is
passed on.” (Walter Bayha [Tulit’a] in Bayha 2012: 26)

The people of the Northwest Territories (NWT) are intrinsically linked to barren-ground caribou.
For indigenous peoples and many NWT communities, no other animal has such a large influence
socially, culturally, or economically on their way of life, in the past and for future generations.
The nomadic life of indigenous peoples was historically intertwined with the caribou herds and
their seasonal migration. Caribou provided essential resources to survive in the harsh northern
environment, including food, clothing, tools, shelter, and connections to the land, animals,
community and ancestors. Even with the documented changes in harvesting in recent years, the
importance of barren-ground caribou to indigenous peoples and NWT communities cannot be
understated in this report. At present, individuals from nearly every community in the NWT are
involved in the harvest of barren-ground caribou.

“The caribou from around Lutsel K’e feed the people of Lutsel K’e and Fort Resolution.”
(Danny Beck [Northwest Territory Métis Nation] pers. comm. 2017)

“As Dene people it’s not looking too good for us. Without caribou, it would be difficult to
survive.” (Leon Andrew [Norman Wells] pers. comm. 2017)

Caribou have historically been a key resource for people in the NWT (SENES Consultant Ltd.
2010; Beaulieu 2012; Zoe 2012; Tticho Government 2013; Polfus et al. 2016; Ttcho Research
and Training Institute [TRTI] 2016); in some cases so important that families would follow their
migration (Benson 2015).

Traditional knowledge
Over the years, different traditional knowledge policies have been developed (see Appendix A, p.
246).

According to traditional and community knowledge, barren-ground caribou range throughout the
large majority of the NWT, with most herds passing through multiple regions during their annual
migrations. Their history is integrally tied to the cultural history of the NWT, with indigenous
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peoples having interacted closely with barren-ground caribou for thousands of years (Beaulieu
2012; Thcho Government 2013; Polfus et al. 2016) and their identity (SENES Consultants Ltd.
2010; Zoe 2012) and even social organization sometimes being attributed to their long-term
interactions with barren-ground caribou (Smith 1978; Zoe 2012; TRTI 2016).

The consideration of this experience is of vital importance for the accurate assessment of barren-
ground caribou. While all reasonably available traditional and community knowledge was
solicited for inclusion in this status report, limitations are acknowledged. First, in the completion
of these reports, the Species at Risk Committee (SARC) is not able to conduct any primary
research or information gathering activities (e.g., interviews). Understanding that the
transcription and verification of traditional and community knowledge is often complex and
resource-intensive, not to mention sometimes controversial (Bayha 2012), only a small portion of
the traditional and community knowledge that exists has actually been transcribed. This limits
the completeness, and perhaps also accuracy, of the status report. Second, it is important for us to
recognize that the traditional knowledge that has been transcribed and was available for inclusion
in this status report, is, in many respects, removed from the cultural, spiritual, linguistic, and
ecological context in which it was intended to be heard (Berkes et al. 2000; Thorpe 2004;
SENES Consultants Ltd. 2010; TRTI 2016). Translation, in particular, can result in
generalizations and the loss of sometimes subtle descriptions of inter- and intra-specific
variation, interactions, and patterns (TRTI 2016; Polfus et al. in review). As noted by Polfus et
al. (in review: 17), “words are used in context and convey different meaning depending on who
is speaking, what dialect is being used, what questions are being addressed, where on the land
the speaker is located, and the dialect or background of the audience.” Although traditional
knowledge and its transmission is ultimately grounded in practice, language is integral to its
interpretation  (Bayha 2012; Polfus et al. 2016). Ultimately though, understanding the
environment (animals, plants, land, water, air, etc.); that is, practicing one’s culture, is equally
important in understanding the stories and legends.

Traditional laws and protocols

Hunting is often viewed by Elders as fundamental to the continued survival of the caribou and
their relationship with the land. Harvest and use of caribou is seen as a sign of respect; as such,
there are rules, in the form of traditional laws and harvesting protocols, associated with hunting
caribou, many of which currently have and will continue to have a positive influence on caribou
health, numbers, and habitat (Wray 2011; Sangris 2012; Wray and Parlee 2013; Benson 2015;
Denesuline Né Né Land Corp. 2015). The traditional laws and harvesting protocols surrounding
taking only what you need, using everything you take, and not wasting anything will help keep
populations strong, as fewer caribou will need to be harvested and caribou will continue to be
respected. The principle or law of respect is foundational to the interaction between humans and
caribou, and is even incorporated into plans such as the Inuvialuit Community Conservation
Plans (Community of Aklavik et al. 2008; Community of Inuvik et al. 2008; Community of
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Paulatuk et al. 2008; Community of Tuktoyaktuk et al. 2008; Nahanni Butte Dene Band, no
date).

“One of the first things [ was taught as a child is to respect and honour ekwg, because without
this herd many of my ancestors would have perished and would be gone. Ekwg give us life, so
in return we have to do our best to guard and protect them.” (Fred Sangris [Ndilo] in Sangris
2012: 76)

Many youth and young hunters today are unaware of these laws, or are not practicing them.
However, increasingly these traditional laws and harvesting protocols around caribou harvesting
and management are being taught to younger members of communities around the NWT. An
increase in awareness and use of these traditional laws and harvesting protocols has the potential
to increase respectful behaviour to caribou and to reduce wastage and overharvest. Traditional
laws and harvesting protocols about respect for caribou will be key positive influences in the
present and the future for barren-ground caribou and their habitat.

“Aboriginal people are very careful. We have been managing our resources for generations,
way before the arrival of the Europeans. If we didn’t manage them, there would be no ekwog,
there would be no buffalo, there would be no animals on earth. The same thing goes with the
fish. We don'’t fish out the whole lake. When one lake is fished out we move on to the next one.
So we 're very careful. We have to manage the animals because this is our food source. We still
make sure that our stock are not thinned out. We make sure that the food source is going to be
there for many generations after we're gone. For example, one time my grandfather said, “Go
hunting in this area. Get some moose, get some ekwg. But once you 've hunted there, don’t go
there again for a while. Go to another place, and harvest other animals too as well. Because if
you stay in one area too long you continue to harvest the same animals, eventually they’re
going to thin out and disappear.” So as Aboriginal people we’ve learned to manage our
wildlife. We've learned to take care of our food source. We've depended on these animals for
thousands of years, and we still continue to depend on them today. What’s happening today in
my community is that the young people, my young generations are not following those
protocols. They’re not being taught. So I'm trying to push a hunter education program in my
community to bring back the old traditional ways and the cultural ways, and teach the young
people about respect and only taking what you need. I see young people bringing in many ekw¢
come down, fifty or sixty. I see no reason why such great numbers are taken. I'm not a leader
in my community, but as a hunter | take responsibility. I step forward and I'm going to try to
do my best to work with young people to bring back education in our culture, hunting skills
and the traditional laws of the people and wildlife. We need to go back to these laws because
ekwo said, “If you don’t keep the laws I will go away, and I might not come back.” This is
what weve got to think about: respect, and bringing the laws back, and trying to protect the
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sacred animal.” (Fred Sangris [Ndilo] in Sangris 2012: 77)

Source summary, gaps, omissions, and
understandings

Barren-ground caribou in the NWT travel across numerous provincial and territorial boundaries.
To ensure adequate coverage, this report uses the best available information from across the
NWT, Yukon, Nunavut, Alberta, Saskatchewan, and Manitoba. Within the NWT, the Thcho and
Gwich’in areas were best represented by the materials used, with the Sahtu, Inuvialuit, and North
Slave regions reasonably well-represented. The Dehcho and South Slave regions had the fewest
available resources for use in the report.

The publicly available information tended to be from four main sources: renewable resource
boards, local hunters and trappers committees, government reports, and academic research
initiatives. Throughout the report, quotes of knowledge holders have been drawn from published,
publicly available literatures. These quotes are cited in the text and a list of knowledge holders
whose thoughts were used are included in Authorities cited (p. 84).

It is important to understand that traditional knowledge holders speak about caribou; they don’t
tend to speak about specific herds (e.g., Qamanirjuaq, Cape Bathurst, etc.). When traditional
knowledge is attributed to a given herd in published sources (e.g., Bluenose-East caribou hearing
transcripts), this is often the result of the parameters that the people hosting the meeting have
outlined.

Overall, the report represents the best available information on the status of barren-ground
caribou throughout the NWT and surrounding jurisdictions as described in traditional and
community knowledge sources.

SPECIES OVERVIEW

Names and classification

All of the languages in the NWT have a word for the iconic barren-ground caribou: tuktu/tuktut
(Inuvialuktun), tuktuvialuit (Innuinagtun and Siglitun), tuttuvialuk (Ummarmiutun), vadzaih
(Teett’it and Gwichya Gwich’in), 2ekwg or hozizekwo (Ttichg), 2ekwé, 2epé, 2eda (Sahti Dene —
Déling, Tulit’a, and Fort Good Hope/Colville Lake), nddi (South Slavey - Katl'odehche dialect),
?etthén (Chipewyan — Deninu Ku¢ and Lutsel K’e), etthén (Dénesyhné), atihk (Cree), caribou de
la toundra (French) (Thchgo Community Services Agency 1996; Gwich’in Elders 1997; LeClaire
and Cardinal 1998; Auld and Kershaw 2005; Wildlife Management Advisory Council [WMAC]
(North Slope) and Aklavik Hunters and Trappers Committee [HTC] 2009; South Slave
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Divisional Education Council [SSDEC] 2009, 2012, 2014; Wek’éezhit Renewable Resources
Board [WRRB] 2010g; Inuvialuit Joint Secretariat and Species at Risk Secretariat [SARS] 2011;
Sahtl Renewable Resources Board [SRRB] and SARS 2013; Advisory Committee for
Cooperation on Wildlife Management [ACCWM)] 2014b).

For the purposes of this report, the nine herds included in this assessment of barren-ground
caribou include: Porcupine, Tuktoyaktuk Peninsula, Cape Bathurst, Bluenose-West, Bluenose-
East, Bathurst, Beverly, Ahiak, and Qamanirjuag. The Porcupine caribou herd, as a
geographically distinct population, was assessed separately from the other eight herds. SARC
(2016) considers geographically distinct populations to be populations that are ‘naturally
disjunct’ (substantial portion of the range is separate and disconnected from the rest of their
species or subspecies) or occupy a different ecological region than the rest of their species or
subspecies.

Description

Barren-ground caribou are mid-sized land mammals. They are slightly smaller than the closely
related boreal woodland caribou (Benson 2011; Polfus et al. 2016) and can be distinguished from
mountain caribou by the large size and strong mountain association of the latter (Polfus et al.
2016) (Fig. 1, below). These three types of caribou can also be distinguished by their tracks and
perhaps also by the taste of their meat (Polfus et al. 2016).

Figure 1. Generalized physical differences (relative size, colouring, antlers) between the three types of caribou
resident of mainland NWT. From left to right: boreal woodland caribou, mountain caribou, barren-ground caribou
(Polfus et al. in review). Illustrations by Jean Polfus. Used with permission.

Both male and female barren-ground caribou have light-coloured hair around their tails and on
their stomachs, and their coats become progressively darker towards the spine. Both also grunt in
similar ways (Benson 2015) and have hooves that make a unique clicking sound when running
(Gwich’in Elders 1997). Females have smaller antlers, shorter necks, and smaller bodies than
males, and are typically lighter in colour (Gwich’in Elders 1997).
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“In size [the males have] bigger horn...The horn is real tall, and the cow, they got smaller
horns. That is the only way you can tell, is different size of horns. If you see caribou is big and
has got real tall horn, that’s bull...And a small little horn is a cow...They look dark [in] colour
as a bull,...and white one — they ’re just like white colour, that’s [a] cow. [Both have a tuft of
hair, but] ...the bull’s is really long...[You can tell from] maybe one quarter of a mile, I guess.
You can tell what they are if they re smaller and they're [a] lighter colour, but if you see bull
they’re dark...dark and bigger.” (Gabe Andre [Tsiigehtchic], Gwich’in Environmental
Knowledge Project [GEKP] in Benson 2015: 21)

Slight variations in pelage colour and taste of the meat exists between different barren-ground
caribou herds in the NWT. Barren-ground caribou often form large herds and will be seen
travelling with numerous other individual caribou (Gwich’in Elders 1997; Auld and Kershaw
2005).

Range

NWT Range

Barren-ground caribou range widely throughout circumpolar North America. According to
traditional and community knowledge, the range of barren-ground caribou covers a large portion
of the NWT as well as neighbouring regions (Fig. 2, p. 11).

“In northern Canada we have ekwo [caribou] all over northern parts of the Arctic Ocean, all
the way from Alaska, Yukon, NWT, and then Quebec, Innu, Labrador, even as far as
Newfoundland. There’s ekwo all over the place.” (Fred Sangris [Ndilo] in Sangris 2012: 78)
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Figure 2. Historic maximum barren-ground caribou range, compiled based on spatial data and written descriptions of
range (Thorpe et al. 2001; Parlee et al. 2005; Inuuvik Community Corporation [ICC] et al. 2006; Dumond 2007;
Community of Aklavik et al. 2008; Community of Paulatuk et al. 2008; Benson 2011; Beaulieu 2012; Kavik-
Stantec 2012b; ACCWM 2014b).

Barren-ground caribou are highly migratory and travel along their migratory route twice a year.
They will migrate northwards in the spring to their calving grounds and southwards in the fall to
their winter range (more detail on their migration can be found in Migration routes and
movement, p. 17).

“The herds in these areas would have traveled in a south and southwesterly direction across
the barrens to the boreal forest during the fall time and then returned in a north and
northeasterly direction across the barrens in late March.” (Northwest Territory Métis Nation
2012: 3)

“Since it’s their land [tundra], that’s where they roamed around in that area until fall time.
Just when they become wedziaa [small male] and fat, they roamed back into the bush. They do
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that every year and that’s what they do with themselves. They don’t roam in this area only,
they roamed all over to Zutselk’e ... that’s how far they travelled to... They travelled to here
and to Sahti and towards treeline and that’s what the Pekwo does.” (Joe Zoe Fish [Whati] in
Legat et al. 2001: 33-34)

Some knowledge holders appear to be able to distinguish between caribou of different herds
based on factors such as their direction of travel, colour/size/body condition, or by the taste of
the meat (because different kinds of forage produce meat with distinct flavours) (Gwich’in
Elders 1997; Thorpe et al. 2001; Kendrick 2003; Kendrick et al. 2005).

“You can tell which herd animals may belong to based on their hide colour, size and body
shape, and the direction the cows are migrating to.” (James Marlowe [Zutsel K'e] in Kendrick
2003: 172)

For instance, caribou of the Cape Bathurst and Bluenose-West herds may have different sized
antlers than those of the Porcupine herd: “I think the cows [antler’s] on the Bluenose...are a little
bigger than the antlers on the Porcupine cows” (James Firth [Inuvik] in Benson 2015: 21).
Similarly, caribou of the Beverly herd are often considered to be shorter and stockier than
animals of the Bathurst herd, and often also display paler head and flank pelage (Kendrick et al.
2005). Knowledge holders note other examples as well:

“Some herds will be in better condition than animals from other herds. The animals towards
Yellowknife (McKinley Point) are skinnier and darker in colour, than those caribou over by
Lutsél K’é.” (August Enzoe [Lutsel K'e] in Kendrick 2003: 172)

“It is well known that Vadzaih from the Porcupine herd never cross to the east of the
Mackenzie River, nor do Vadzaih from the Bluenose ever cross to the west side.” (Gwich’in
Elders 1997: 20)

“Vadzaih from these two herds [Bluenose and Porcupine] also taste different. The meat of
Bluenose vadzaih is more tender than Porcupine vadzaih meat, probably because they travel in
different country and eat different foods.” (Gwich’in Elders 1997: 20)

“They [Bathurst & Ahiak] winter down there (south) in the treeline, and get all spruced up.
They taste like spruce when they start to come back north again, spring time. Taste the trees.
You shoot a caribou, is like shooting down a tree and eating it, it tastes like spruce....” (Bobby
Algona [Kitikmeot community unidentified] in Thorpe et al. 2001: 72)

“I have seen quite a bit of caribou in the Queen Maud Gulf, and the Bathurst Inlet (Kingauk)
caribou... It is on the north side of upper Garry Lake where I have seen caribou. They are
much bigger than the caribou from the upper mainland, say from the Queen Maud Gulf area.
The caribou down here in Garry Lake are a lot bigger that the Queen Maud caribou and the
Victoria Island caribou. | noticed they are much darker, darker and bigger. Those caribou I
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really like the meat (nigi) and | like the skin. They are really good for clothing, say for pants
(qarliik), inner parkas, (ilupaag) or mitts (pualuk) or outer parkas (qulittaq). | notice the
caribou are much darker colour, south, upper from Garry Lakes than the Queen Maud Gulf
caribou and the Victoria Island. | have seen both kinds, the island caribou and the barren land
caribou.” (George Kavanna [Kitkmeot community unidentified] in Thorpe et al. 2001: 81)

However, other individuals and communities assert that barren-ground caribou form larger
intermixed (less isolated) populations (Thorpe et al. 2001; WRRB 2010g; Beaulieu 2012; Judas
2012; Barnaby and Simmons 2013; ACCWM 2014b).

“Our members view caribou as one meta-population. They're not genetically, behaviourally or
spatially distinct, and they should be managed as a meta-population. ” (Sheryl Grieve [North
Slave Métis community unidentified] in WRRB 2010e: 13)

“They do not always go in one direction; they are all over the land around here and here. The
land is full of caribou. They would walk in all directions.” (May Algona [Kugluktuk] in Thorpe
et al. 2001: 100)

In Tuktoyaktuk, for example, some individuals do not consider the Cape Bathurst, Tuktoyaktuk
Peninsula, and Bluenose-West herds to be separate (Kavik-Stantec 2012b; ACCWM 2014b) and
Gwich’in harvesters do not tend to distinguish between caribou of the Cape Bathurst and
Bluenose-West herds, referring to them simply as Bluenose caribou (ACCWM 2014b; Benson
2015). Of the Bluenose caribou, one Gwich’in harvester says, “there’s not too much difference. |
didn’t see any difference” (Morris Blake in Benson 2015: 8). There is likewise also little
distinction between the Bluenose-West and Bluenose-East herds among harvesters (SRRB
2007).

“Why have we split the herd when it is one big herd? The Cape Bathurst herd mixes with the
other herds. We should manage the caribou as one herd.” (Anonymous [Tuktoyaktuk] in
ACCWM 2014b: 24).

Search effort

Search effort is not a concept that typically appears in traditional and community knowledge
sources. Traditional knowledge holders go out on the land to find caribou; they know where the
caribou are at any given time of the year. They know when to hunt them and when not to hunt
them.

The range of barren-ground caribou in the NWT is well known and is well represented by the
extensive network of trails (as evidenced by the Dene Mapping Project, which documented
traditional land use) (Auld and Kershaw 2005; ICC et al. 2006; Community of Paulatuk et al.
2008; AREVA Resources Canada Inc. 2012; Benson 2015; TRTI 2016; Polfus et al. in review).
With such an extensive network of harvesting trails across the NWT, there are few places where
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harvesters have not searched for caribou, and it is highly unlikely that barren-ground caribou
exist where land users haven’t looked for them.?

“People made a lot of effort to find caribou as they had to walk around on snowshoes looking
for them....” (A. Vittrekwa [Gwichin community unidentified] in Wray and Parlee 2013: 73)

“Our harvesting practices are very much community driven. The direction comes from the
hunters and the people that go out on the land and observe the wildlife. Hunters go out in
different areas and report back what they are seeing. Sometimes we hear that there are a few
caribou over there, the east or south. And that is one of the ways we observe wildlife....”
(Phillip Kadlun [Kugluktuk] in Barnaby and Simmons 2013: 15)

“There is no limit to where we can go [when hunting caribou].” (Anonymous [Rankin Inlet] in
AREVA Resources Canada Inc. 2012: 4-7)

“...one must consider the amount of time the Thchg people have lived on their land. For
millennia, the ancestors studied and understood, in great detail, the cycles of the land and
animals through each season, in order to know where and how to obtain necessary resources
at any given time of the year. These understandings of people’s relationship with the land do
not only apply to the sub-arctic but are generally true for indigenous peoples worldwide.”
(TRTI 2016: 12)

BIOLOGY AND BEHAVIOUR

Caribou habitat

In the indigenous cultures and languages of the NWT, habitat is generally thought of holistically,
including ecosystem components such as physical habitat, predators, snow depth, ice depth, pests
and insects, vegetation, water, landscape, humans, climate, fire, etc. (Berkes et al. 2000; Legat et
al. 2001; Thorpe 2004; SENES Consultants Ltd. 2010; TRTI 2016). In this sense, habitat is
variable and dynamic.

As noted in Range, p. 10, the migrations undertaken by barren-ground caribou each year
(northwards in the spring to their calving grounds/summer habitat on the barrens and southwards
in the fall to their winter range in the taiga) are in response to seasonal changes in the suitability
of the habitat (food becomes unavailable, movement becomes difficult, etc.) (Legat et al. 2001;
Benson 2015). Similarly, when migration begins is dependent upon the weather.

® It should be noted however that traditional land use data is often considered proprietary, particularly in areas of
unsettled claims, and is therefore not included for analysis in this report (Parlee et al. 2013).
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"Caribou do not stay in one place; they are always moving and grazing wherever food can be
found.” (ICC et al. 2006: 11-45)

“Wherever there is good lichen, that is where they (the Pekwo) ... roam.” (Adele Wedwin
[Behchoko] in Legat et al. 2001: 45)

“... Because there’s no trees in the barrenlands and the Pekwo are not so cold in the bush, they
will move into the bush (during the winter).” (Jimmy Martin [Behchoko] in Legat et al. 2001:
45)

“It depends on the weather conditions, when they start moving, like in the fall time. They
wouldn’t go to lakes until they were frozen.” (Julie-Ann Andre [Gwich’in community
unidentified] in Benson 2015: 34)

Perhaps the most important habitat feature required by barren-ground caribou is good quality
forage, although safety from predators, relief from flies, resting areas, and good visibility are also
considered important, especially in calving grounds (Gwich’in Elders 1997; Thorpe et al. 2001,
TRTI 2016). Typically, they consume lichens, grasses, rock plants, mushrooms, willow tips,
cranberries and cranberry flowers, moss, and sedges (Legat et al. 2001; WMAC (North Slope)
and Aklavik HTC 2009; Denesuline Né Né Land Corp. 2015).

“[Herd health] depends on the lichens and stuff like that. Migration in the fall time, when
vegetations freeze up when it’s green, it’s a good sign they eat good on the vegetation. Grass
and stuff like that, when it’s green like that it’s a good year. But when they re dry, not good for
them. | mean for any animal, rabbits and muskrat that eat off the ground. Always watch that in
the fall time ... Vegetation is still green it’s good food for animals.” (Donald Avuigana
[Aklavik] in WMAC (North Slope) and Aklavik HTC 2009: 89)

Caribou forage varies across the seasons; during the fall and summer when they are on the
barrens, they have access to a broader range of plant types than when they are in their winter
range at or below the treeline (Legat et al. 2001; WMAC (North Slope) and Aklavik HTC 2009;
TRTI 2016). Caribou put on a lot of fat in the summer and fall (August, September, October)
(TRTI 2016) when moist conditions increase the availability of their preferred foods (ACCWM
2014b), including willow, alder, Labrador tea, moss, grasses, lichens and mushrooms (Thorpe et
al. 2001; Katz 2010). This period allows them to build up enough fat to get through the winter
(TRTI1 2016). Excessively dry years reduce the quality of summer forage (Jacobsen 2013).

“When it rains, the food kwetsj (rock tripe) gets moist and swells. That’s the caribou’s best
food because they get very fat on it.”” (Adele Wedawin [Behchokg] in Legat et al. 2008: 19)

"In the summer when there is bad weather the ground is kind of moist. The »2adzii, especially
2adziidegoo (white lichen) gets soft, that is what the 2ekwo really like. They get fat with it."
(Rosalie Drybones [Behchoko] in Legat et al. 2001: 42)
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“Whenever it rains, ékwe feeds good, and that’s how ékwe¢ gets fat. Like if we ate dry food, for
example, we wouldn’t like it! But if the food is boiled, it is very good for us.” (William Sewi
[Déline] in Auld and Kershaw 2005: 47)

“Well, in summertime, [grass,] that’s all they eat. They don’t eat moss. That’s all they eat is
grass. And that’s why a lot of people don’t really care for the caribou in the summer, because
it tastes grassy. Come mid-August, from then on, they really try to put lots of fat on...And a lot
of it is on the land, but a lot of it is in the lakes too.” (James Firth [Inuvik] in Benson 2015:
25)

“Caribou mostly eat lichen in the spring. Their stomachs are always full of lichen.” (Mary
Kaniak [Bay Chimo] in Thorpe et al. 2001: 134)

The coastal areas of the Arctic Ocean and Hudson’s Bay provide refuge for barren-ground
caribou seeking relief from insects and high temperatures. These areas also provide good forage
opportunities (Thorpe et al. 2001; WMAC (North Slope) and Aklavik HTC 2009).

“Some years it’s so hot down there, the caribou go along the coast and eat in the bays and
stuff like that. They go to the cooler places rather than staying in the Delta, and then they
migrate back in the fall time.” (Donald Avuigana [Aklavik] in WMAC (North Slope) and
Aklavik HTC 2009: 29)

Important winter foods include grass, caribou moss (lichen), muskrat push-ups, small willows,
aquatic vegetation, sedges and spruce bark (Thorpe et al. 2001; Benson 2015). The caribou are
also known to scratch at the lake ice to get a chemical in the lakes that helps their antlers grow
(Benson 2015).

“It’s moss...white moss, they call them uhdeezhu’, and then short grass...anywhere on the
land... Grass — they eat that, then they go to edge of the lake...eat lots of grass there too. In
summer time they just eat it, but in winter time they dig it out...they dig out grass or else white

moss.” (Gabe Andre [Tsiigehtchic], GEKP in Benson 2015: 24)

“...[push-ups are] all roots and plants, so that’s what [caribou] eat. I don’t think...they don’t
eat the mud. But if you look at a rat house, it’s just all plants.” (James Firth [Inuvik] in Benson
2015: 24)

On their winter range, caribou require conditions where the snow cover is easily swept aside
when feeding; this is one of the reasons they head into the boreal forest, where snow is lighter
and more easily cratered than on the barrenlands, where the snow is windswept and dense.

“In the boreal forest, even if it snows, the 2ekwo will kick away the snow and get to the ground
and that’s how they eat and have their fill.” (Jimmy Martin [Behchoko] in Legat et al. 2001:
31)
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Deep snow and icing conditions from freezing rain have a distinctly negative impact on body
condition and health.

“As I remember, I was trapping with my dad on a migratory route and he said this year the
caribou would be having a hard time. A lot of caribou might die of starvation. I said, Why?
Why is that? He said you look at the weather. The weather affects the caribou, he said. He said
first it snowed and then there was freezing rain and then the cold -- cold -- cold weather, cold -
- cold weather. He said that the caribou when they eat they have to remove snow from the
ground to eat. But this -- the -- because of the freezing rain the caribou will be having a hard
time.” (Edward Chocolate [Gaméti] in WRRB 2010b: 53)

“Back in the days used to be wind, so the snow wasn’t that deep because the wind would blow
the snow away, so it is harder for caribou to eat now, snow is now four feet deep. Back in the
days, people can walk on the hard snow, now people will fall in, because it is not so hard. That

is why it’s harder for caribou to travel because they fall through the snow.” (Charlie Zoe-
Chocolate [Whati] in Jacobsen 2013: 13)

Migration routes and movement

As noted in Range (p. 10) and Caribou habitat (p. 14), one of the defining characteristics of
barren-ground caribou is their twice yearly seasonal migration (Legat et al. 2001).

Migration is led by experienced leaders of the group (Benn 2001; Legat et al. 2001; Kendrick et
al. 2005; WMAC (North Slope) and Aklavik HTC 2009; Padilla and Kofinas 2010; BQCMB
2011b; Benson 2015) and is directed by the excellent memories and extraordinary sense of smell
of the barren-ground caribou (they can smell the old caribou trails on the landscape) (Padilla and
Kofinas 2010).

“Since vadzaih are herd animals, there are usually at least two or three travelling together. A
vadzaih herd has one or several leaders, usually a large older bull or cow that everyone
follows. If one leader is killed, another one immediately takes its place. Older vadzaih know
where to travel and where the food is, so the rest of the herd follows them. A large herd also
has up to six animals that are scouts. The scouts are usually young vadzaih sent to look for
food. They may travel long distances from the herd in search of a safe place with good food
before returning to lead the rest of the herd back to the place. A hunter who finds the group of
scouts should follow them because they will lead him to the main herd.” (Gwich’in Elders
1997: 20)

“Sometimes...lots of them travel together because of the trail through the ground. Like not only
one... [They all follow one behind one another] so that way they know. [T]here is always one
caribou [to] lead them. Maybe old one. Old man and old women. ” (Joan Nazon [Tsiigehtchic],
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GEKP in Benson 2015: 36)

“...the pregnant cows are getting larger, they would go back to their calving grounds, start
moving back to their calving grounds. So once the boss of the caribou herd feels that it's the
right time now to go back to the calving ground, they all have to travel quite a distance. And so
all the caribou within the bush area -- it's not like today where we have phones, but in the past,
the caribou managed to communicate somehow and gather together in groups. They would
gather into group -- into a large group on a big lake. There were hundreds and hundreds as we
watched this happen. And as they all gather in groups, they would all travel in a large herd
back to the calving ground. The larger bulls, called Yagu (phonetic), even though the snow
could be thick, that Ekwoh (phonetic) would be very powerful and travel -- and travel ahead of
the herd, and -- and so they would all follow back up to the Bathurst area where the calving
grounds....”(Jimmy Martin [Behchoko] in WRRB 2010b: 193)

“Our parents used to tell us stories about how the 2ekwg migrate and roam around on the
land. First of all, we start when the 2ekwo live in the barrenlands. Later, when it starts to
freeze-up, they start to migrate info our land. It is said, the 2ekwo have k'aowo [a leader, who
is the mother of a large bull]. When many 2ekw¢ are migrating, she goes ahead of them and
they follow her. That is the way they roam on the land.” (Rosalie Drybones [Behchokg] in
Legat et al. 2001: 33)

“Ekwé (caribou) migrates to the barrengrounds, even though it doesn’t have navigating tools.
It still travels straight. It migrates to change its clothing, just the way a man would change his
clothing when it wears out. There is a kind of ¢kwe¢ known in the Délne dialect as bele yah
(eselaa in the K'ahsho Got’ine dialect). It looks like a two year old ¢kwe. Bele yah scouts up
ahead of the herd. When it finds a good feeding ground it goes back and rounds up the herd, it
iIs amazing how straight it travels. They say it is as intelligent as humans.” (William Sewi
[Délne] in Auld and Kershaw 2005: 47)

Well-known trails and water crossings are used repeatedly by migrating barren-ground caribou
(Charlebois 1999; Legat et al. 2001; Stewart et al. 2004; Gwich’in Land Use Planning Board
[GLUPB] 2003; Parlee et al. 2005).

“Vadzaih have been following the same migration routes for thousands of years. There are old
trails cut deep into the ground along these routes...Vadzaih never forget their old trails and

come back to them after many years of traveling through other places....” (Gwich’in Elders
1997: 20-21)

The annual migration cycle begins each year on the tundra where barren-ground caribou
congregate to have their calves. The movement to the calving grounds typically takes place
between January-May (Judas 2012; Benson 2015; Denesuline Né Né Land Corp. 2015; TRTI

NORTHWEST TERRITORIES

SPEC|ES Page 18 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Traditional
and Community Knowledge component

2016). The previous year’s calves will follow their mothers, but upon arrival at the calving
grounds, they will leave their mothers (Gwich’in Elders 1997).

“... When it gets warm, the snow melts and it gets warmer, that is when the smaller cow called
ts'tdaa start migrating. They move first. When the fetuses start to get big, they [the females]
start to migrate before the wedzih (bull caribou)... The cows migrate to the great barrenlands,
back to their calving grounds. They travel back there, back to the barrenlands and that's what
the cows do. That is where they probably give birth to their calves, in spring or in the summer.
As for the wedzih, they start to migrate when all the snow melts and turns really slushy... And
they have leaders for themselves as well. They have a leader for themselves just like we have
leaders for us, right here. That's the way it is and when they feel that it is time, and when snow
starts to melt and it gets really slushy, that is when they start to migrate last. As for 2ekwo
antlers, their antlers get really long and it's all covered with velvet... They have here all winter
and migrate in the spring (when snow melts and gets slushy) and their antlers grow all the
time. Their antlers grow about a foot and it's usually covered with velvet. The wedzih (bull
caribou) start to migrate to the barrenlands when that happens. When they feel that it's time,
they go back to their country in the barrenlands and live there all summer. They probably
roam around and feed in the barrenlands...” (Rosalie Drybones [Behchoko] in Legat et al.
2001: 35-36)

“In summer, they mostly move back to [the] calving grounds, that is way down...Bluenose
Lake, I guess...they...start back down maybe in May. A lot of time I see them going back
around to [Travaillant] lake, sometime | see about three or four bunch crossing the lake, and
head straight for east...steady like that for couple days, maybe more. I been there only during
that time. Steady going, never...they're not full blast going, they just walk, walk,
walk...Sometime they don’t come this way, they come by around the Coast and then they go by
around Good Hope area, sometime around Bear Lake. Sometime they go further than Bear
Lake too, around close to Yellowknife but they always know to go back...Some of them, they
calve before they get there, you know, but the young one...a little while [after they are born,]
they start walking. They follow their Mom until [they are] back to the calving ground. [They]
stay around there all summer and in the fall time, in October, they start back.” (Gabe Andre
[Tsiigehtchic], GEKP in Benson 2015: 32)

“During the three cold months, January, February, March, 2ekwo are heading back to the
barren-grounds. Some of the bulls stop halfway, and others follow the females to protect them
as they travel to the calving grounds.” (Joseph Judas [Wekweeéti] in Judas 2012: 50)

Barren-ground caribou will stay at their calving/summer grounds for the summer and fall (July-
October), and will then start their southward migration to the wintering grounds (TRTI 2016).
This movement south in the fall is likewise led by an experienced leader and includes the calves
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born earlier in the year.

“In the summer or in the autumn, they return to this land as they done before. And they do this
by following their k'aowo. That's the way it is and for them to head back this way again, their
minds turn this way. So that is Why it is said, when it's the autumn, the 2ekwo migrate back this
way all together. That is what they do. The dets'e (cow caribou) calves that were born in the
barrenlands, migrate with all the other 2ekwg's, along with the cows and they all travel this
way. They come to our land. They come to our land again for all winter. The calves are two
feet high when you see them and they follow their mothers. They are small but they still
manage to travel great distances here with their mothers, the cows. And so, they come back
here again, to have here all winter. As for the antlers that grow about a foot long... they grow
all summer and in the autumn they get really huge... So they continue to migrate down this way
and arrive into the tree line. They have velvet on their antlers so, they scrape their antlers in
the bushes to get them off. Later their antlers become clean of the velvets and they come off. It
is said, that is the reason why the bull caribou's with big antlers start migrating into the
treeline. Afterwards they have here all winter. From recalling where they roamed the year
before and places they know of or where they know of good feeding areas, they return there
again. They have there too. They travel around and when there's no food there, they go to a
different place. They travel to places where they know it's a good area for feeding and that's
how they travel around.” (Rosalie Drybones [Behchokg] in Legat et al. 2001: 35-36)

“In falltime, August, September, that’s when they come back this way and meet the other bulls
halfway.” (Joseph Judas [Wekweeti] in Judas 2012: 50)

The rut occurs annually in September-November, during the fall migration south to the wintering
grounds (Gwich’in Elders 1997; Thorpe et al. 2001; WMAC (North Slope) and Aklavik HTC
2009; Benson 2015; Denesuline Né Né Land Corp. 2015; WMAC (NWT) pers. comm. 2015).
Post rut, the males begin to leave the group and are gone by November, but it is unclear from the
available sources whether this kind of immediate split of males is consistent across all herds; for
instance, Benson (2015) notes that the Bluenose herd (no sex-specific information provided)
splits or fans out after arriving at the treeline.

During the winter months, barren-ground caribou will typically disperse into smaller groups
ranging from 15-100 animals (Benson 2015). Caribou form these smaller groups in order to
decrease competition for forage. It is unclear from the sources whether these groups more
typically occur as segregated or mixed-sex groups (Benson 2015).

“When I was small, we used to see about maybe up to 15 in one group. It would be all mixed
[bulls and cows, during their migration north at Travaillant Lake].” (Julie-Ann Andre
[Gwich’in community unidentified] in Benson 2015: 27)
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“Bluenose, where you might get 20 or 30 in a bunch...Like, right now,...you’d see cows, you'd
see bulls, or cows and calves and bulls. But they spread out, afterwards they’re done their
mating...But like, when we used to fly out there [north towards the treeline in August-
September], they’re all mixed up. Everybody is together until they get into the treeline. And
then they go their own ways.” (James Firth [Inuvik] in Benson 2015: 27)

“Sometime...bulls are in one bunch, sometime cow is in one bunch.” (Gabe Andre

[Tsiigehtchic], GEKP in Benson 2015: 27)

Preference for particular areas and migration routes seems to depend upon the scale at which it is
being considered. This is to say that barren-ground caribou may not be found in exactly the same
spot every year, and may even undertake somewhat unexpected movements (Bayha 2012;
Benson 2015; Polfus et al. 2016), but that when viewed over a larger period of time at a larger
scale, they are generally faithful to a larger region (Legat et al. 2001; Kendrick 2003; WMAC
(North Slope) and Aklavik HTC 2009), although significant shifts in range have been
documented (Polfus et al. 2016). In one particular instance, Fort Good Hope knowledge holders
note the crossing of a large number of barren-ground caribou across the Mackenzie River into
the foothills of the mountains many years ago. This crossing, as well as their continued residence
in the foothills, was recently affirmed through genetic studies (Polfus et al. 2016).

“The border [of their range] ... it depends on which way they travel. Sometimes they re further
down, sometimes they re further up.” (Dennis Arey [Aklavik] in WMAC (North Slope) and
Aklavik HTC 2009: 18)

“pekwo have unpredictable migration patterns, but when they migrate to particular areas they
are more likely to use certain trails and water crossings. 2ekwo return to the same birthing
grounds. 2ekwg follow the same general annual cycle each year.” (Legat et al. 2001: 69)

Calving and rutting grounds

It is important to note that calving and rutting grounds are closely linked to migration routes (see
Migration routes and movement, p. 17) and habitat (see Caribou habitat, p. 14). Where possible,
calving grounds and rutting grounds for each herd are described below using the information
available in the traditional and community knowledge literature. If no written information was
available for inclusion, it is not mentioned below.

Porcupine

The calving grounds of the Porcupine herd vary from year to year, shifting back and forth from
Alaska to the Yukon on the coastal plain, although the area of ‘Caribou Mountain’, locally called
Edigii Kak (‘young calf hill’) was also identified, at least as an area where the Porcupine herd
historically calved (Katz 2010). Snow and climatic conditions may delay the spring migrations of
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the Porcupine herd. As such, the herd may calve in the Yukon, along the coast or in the
mountains, prior to reaching their typical calving grounds further to the west (Parks Canada
2007a; WMAC (North Slope) and Aklavik HTC 2009).

Tuktoyaktuk Peninsula

In the limited sources available, the calving grounds for the Tuktoyaktuk Peninsula herd were
described as being located on the northeast portion of the peninsula as well as around the Horn
River area (ICC et al. 2006; Community of Tuktoyaktuk et al. 2008; Kavik-Stantec 2012b).

Cape Bathurst

This herd utilizes the northern portion of Cape Bathurst west of Paulatuk as the location for its
calving grounds (Community of Paulatuk et al. 2008; ACCWM 2014b), although regular shifts
in the calving ground have also been observed (ACCWM 2014b).

“We have gone through cycles. The calving ground around Cape Bathurst was known before
my grandfather’s time — the area was named for that. They are back again. My grandfather
never saw caribou calving in Cape Bathurst. Our traditional knowledge tells us the calving
moves away from Cape Bathurst, but the future it will come back.” (Anonymous [Tuktoyaktuk]
in ACCWM 2014b: 23)

Bluenose-West

The Bluenose-West herd’s calving grounds are located east of the community of Paulatuk and to
the northeast of Colville Lake, in the Inuvialuit and Sahtd portions of Tuktut Nogait National
Park (Parks Canada 2007b; Community of Tuktoyaktuk et al. 2008; SLUPB 2010; Benson
2011).

Bluenose-East

The Bluenose-East herd’s calving ground is located in Nunavut in the region west of Kugluktuk
and around Bluenose Lake (Dumond 2007; Benson 2011; Thchg Government 2013). The
Bluenose-East herd has been known to rut in the area near McTavish Arm on Great Bear Lake
(SRRB 2007).

Ahiak (Queen Maud herd)

Describing the location of the Ahiak herd’s calving ground is complicated by the lack of
available traditional and community knowledge and variances in herd nomenclature.
Additionally, the sources that do contain a description of the calving ground consider the Ahiak,
Bathurst, and Beverly herds to all be part of the same population (the Ahiarmiut). Ultimately
complicating information around the location of the calving grounds, Thorpe et al. (2001)
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describe the calving ground as being around both sides of Bathurst Inlet, but they imply the
location of another herd to the east near the Queen Maud Gulf (and yet do not mention this as a
calving ground). The Queen Maud group, as described in Thorpe et al. (2001), may refer to what
the Government of the Northwest Territories (GNWT) calls the Ahiak herd.

Bathurst

The Bathurst herd’s calving grounds are in the area of Bathurst Inlet in Nunavut (Thorpe et al.
2001; Thcho Government 2013; TRTI 2016). As with the Ahiak herd’s calving ground, the
location in the traditional knowledge literature (Thorpe et al. 2001) considers the Ahiak,
Bathurst, and Beverly to all be part of the same group (the Ahiarmiut). Breeding appears to take
place on Thcho lands (“The herd generally returns to Thcho lands in the fall for the breeding
season... .”) (Thcho Government 2013: 29).

Beverly

Describing the location of the calving grounds for the Beverly herd is complicated by the
apparent presence of two different calving grounds. Utilizing both traditional knowledge and
western science in their updated management plan, the Beverly and Qamanirjuaq Caribou
Management Board (BQCMB) (20144, b) describe the calving grounds as being in two locations,
one on the east side of Bathurst Inlet and the other near Beverly Lake and Gary Lake.

Qamanirjuaq

The Qamanirjuaq herd’s calving ground is centered approximately 150 kilometres (km) west of
Rankin Inlet and approximately 100 km south of the east end of Baker Lake near Qamanirjuaq
Lake (AREVA Resources Canada Inc. 2012; BQCMB 2014a, b).

Caribou life cycle

Traditional and community knowledge sources describe barren-ground caribou going through
multiple life stages: calves, one-year-olds, young mature animals, and large, old mature animals.
Knowledge holders in the Gwich’in region describe roles for each of these age classes (large
males = teachers and leaders; young males = guards and trailbreakers; old females = teachers;
single females with calves = scouts) (Padilla and Kofinas 2010: 15-17).

As noted in Migration routes and movement (p. 17), breeding, or the ‘rut’ as it is commonly
known, takes place in the fall during the southward migration to the taiga. During this time,
caribou males begin to lose fat and their body condition begins to worsen as they focus on
mating. During the rut, males will fight in an attempt to exclude other males from mating with
the females and may breed with a single female or a group of them (Thorpe et al. 2001).

Calves are typically born eight to nine months after the rut, in late May or the first two weeks of
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June (Denesuline Né Né Land Corp. 2015; TRTI 2016); some variation in timing may occur due
to weather conditions. Calves that are born earlier may be exposed to colder temperatures and
sometimes risk freezing to death (Thorpe et al. 2001; WMAC (North Slope) and Aklavik HTC
2009). Calves are vulnerable to predation and only some survive to adulthood (Benson 2015).

“You can'’t tell really [if the timing of calving is the same] ... When they 're born, it might be a
bit different every year. It depends on the weather. They follow the weather.” (Jack Goose
[Aklavik] in WMAC (North Slope) and Aklavik HTC 2009: 55)

After the calf goes off its mother’s milk, it begins to forage on plants, lichens, and other
vegetation and does so for the remainder of its life.

“When ... [the calf] is about to go off its mother's milk, ... the month of July ... Is when they
start moving again....” (Jimmy Martin [Behchoko] in Legat et al. 2001: 33)

“By October, caribou calves can eat the same food as adults. While still feeding on their
mothers’ milk.” (Gwich'in Elders 1997 23)

“[At the] end of October they have to quit [nursing], because bull chase them away from their
mother. That is when they start to stop feeding from their mother.” (Gabe Andre, GEKP in
Benson 2015: 37)

As described in the quote below, caribou calves are taught what to eat by their mothers.

“... When a calf is about to go off milk, it will eat whatever its mother eats. Its mother will
teach it.” (Jimmy Martin [Behchoko] in Legat et al. 2001: 31)

“...just go only where it go, and follow his mother, that way they know what to do.” (Gabe
Andre [Tsiigehtchic], GEKP in Benson 2015: 37)

Calves typically stay with their mothers for approximately one year; separating after returning to
the calving ground, after their first winter (Benson 2015).

Female caribou will reach maturity between the ages of two and three and will have calves every
year until they reach old age and stop breeding (Gwich’in Elders 1997; Thorpe et al. 2001,
Benson 2015).

“They calve, then [the young ones] come out here. They stay around here and they go back [to
the coast]. They come back, and next year they go back to have young ones. The second year
they calve.” (Gabe Andre [Tsiigehtchic], Tom Wright [Inuvik] and John Jerome [Inuvik] all in
Benson 2015: 37)

Females will typically have one calf per year; however, if conditions are excellent they may have
two (Gwich’in Elders 1997; ACCWM 2014b; Benson 2015). Likewise, if conditions are poor, a
female may not produce a calf at all (Benson 2015).
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“Sometimes if...[the] caribou [herd is] going to be increasing, they have lots. They have
maybe two to each caribou, but if they re not going to increase, sometime they have one,
sometime they have nothing. Lots of them have nothing, it’s just the way they’re going to be is
going to be no calf, that means there is going to be no caribou...Some years they...they don’t
have that many calves, that means they going to be less than the other years. But if they really
calve [lots], they will increase pretty fast you know.” (Gabe Andre [Tsiigehtchic], GEKP in
Benson 2015: 37)

Barren-ground caribou are somewhat unique in that both males and females have antlers.

“And you know how they find out if the caribou had a baby or not? If [a cow] had a baby, it’s
got no horns [in the spring]. It seems kind of backwards, wouldn’t it? You'd think...she would
need horns to protect [herself], but they don’t. And that’s how you tell if they had one, they
have horns or not...They drop them after [they calve].” (Tom Wright [Inuvik] in Benson 2015:
38)

Caribou males reach maturity between the ages of two (Benson 2015) and four (Thorpe et al.
2001) but may not begin breeding at the onset of maturity (Benson 2015).

“[Caribou] become bulls after four years... maybe after six years they start mating.” (Mary
Kaniak [Bay Chimo] in Thorpe et al. 2001: 66)

“The bulls, they fight for that right. And it’s the biggest, or the toughest one, he’s the one.”
(Tom Wright [Inuvik] in Benson 2015: 38)

Caribou in northern regions

Barren-ground caribou are incredibly hardy and are well-adapted to the environments they
inhabit. Migration is the principal adaptive behaviour that barren-ground caribou display. During
the summer when temperatures begin to increase and insect activity becomes intense, barren-
ground caribou will migrate towards the coast or other windy locations in order to escape the
excessive heat and bugs (WMAC (North Slope) and Aklavik HTC 2009; ACCWM 2014a). They
likewise migrate during the winter to the treeline in order to escape the windswept hard snows of
the barrens and improve access to forage (Legat et al. 2001; ICC et al. 2006).

"In the spring or summer we try to get all our caribou from along the shore. When it’s a lot of
mosquitoes they always go, you know, towards the wind, from the ocean. That’s where they
always go. When it’s hot too they can’t stay up on the mountains, they always go towards the
sea.” (Barbara Allen [Aklavik] in WMAC (North Slope) and Aklavik HTC 2009: 29)

Smaller-scale dispersal is also common, with barren-ground caribou moving long distances in
search of food (Legat et al. 2001; ICC et al. 2006) and seeking relief from heat and insects at
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summer ice and snow patches (Thorpe et al. 2001). Some Gwich’in harvesters have actually
indicated that Bluenose caribou are able to locate food under the snow by touch and smell
(Benson 2015).

“If there is nothing one place, they go look for it and they find it easy too. By winter time...the
way they walk they could feel it...by their hooves. They know where is good grass on the lake
too, they dig that out.” (Gabe Andre [Tsiigehtchic], GEKP in Benson 2015: 26)

Periodically, calving grounds will also undergo small-scale shifts in location as the caribou
attempt to avoid unfavourable conditions relating to weather, snow depth, insects, predation,
forage availability, and human activity (Thorpe et al. 2001).

Inuvialuit sources indicate that barren-ground caribou typically prefer colder temperatures
(although Benson (2015) includes an interview with one Gwich’in Elder who has observed that
they are actually more productive in warmer weather). Colder temperatures in winter prevent
icing conditions, which impede travel and can render forage unavailable. Colder conditions
during summer result in reduced insect activity and lower corresponding stress levels for the
caribou (ICC et al. 2006; Jacobsen 2013). There has been some speculation in traditional
knowledge sources that barren-ground caribou may begin to range further north in an effort to
avoid stresses related to this kind of heat (Katz 2010).

“Hard winter, tough winter, like [cold and windy] this kind of weather is not good for the land
because the snow is getting hard on top. If it rains it’s going to freeze and the caribou can’t
break through that ice barrier to get down to where they want, you know, under the snow
where the lichens and grass they eat are.” (Anonymous [Aklavik] in WMAC (North Slope) and
Aklavik HTC 2009: 44)

“It’s all important, wherever they can find food. They gotta follow the food. If it rains in the

fall time it’s real bad—freeze-up. Under that snow it turns to ice. That’s when the caribou
starve. If it’s good fall, not much rain or not too warm weather, they’ll stay healthy.”
(Anonymous [Aklavik] in WMAC (North Slope) and Aklavik HTC 2009: 29)

“When there’s big storms, they probably have to reserve their energy to wait for warmer
weather. I know they don’t travel a lot in cold weather. They stay put. But in warmer weather,
they’d start traveling.” (Julie-Ann Andre [Gwich in community unidentified] in Benson 2015:
28)

Interactions

Mixing with other caribou
As discussed in Range (p. 10), it is very clear from traditional and community knowledge that
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there is mixing and movement among neighbouring herds of barren-ground caribou (Thorpe et
al. 2001; WRRB 2010g; Inuvialuit Game Council [IGC] 2012; Kavik-Stantec 2012b; ACCWM
2014b; Benson 2015). Beyond interactions among herds, barren-ground caribou may also
interact with different kinds of caribou, including Dolphin and Union caribou (Kiilliniq or
Victoria Island caribou) and boreal woodland caribou.

Dolphin and Union caribou migrate seasonally between Victoria Island (summer) and the
mainland NWT/Nunavut (winter). Since the 1970s, overlap in the ranges of Dolphin and Union
caribou and other barren-ground caribou herds has increased in Nunavut. The summer range of
barren-ground caribou has extended north and the winter range of Dolphin and Union caribou
has extended south. Interactions between Dolphin and Union and other barren-ground caribou in
the Dolphin and Union wintering area are seen to be increasing. Mixed groups of caribou from
the Dolphin and Union population and other barren-ground caribou are a common sight on
hunting trips (Thorpe et al. 2001)

A variety of views exist in the traditional and community knowledge literature regarding the
nature of the interaction between boreal woodland caribou and barren-ground caribou. In the
Thcho, it has been observed that while the two species are known to ‘share space’ (Legat and
Chocolate 2012: 9) in the winter, they tend to use the habitat differently; a boreal caribou’s
character is secretive and they therefore seek out thick, concealing bush. Despite this, boreal
caribou are known to sometimes follow barren-ground caribou back to the tundra. The opposite
(barren-ground caribou sometimes remaining with boreal caribou) is also true (Legat and
Chocolate 2012).

“We all know where todzi [boreal caribou] lives around this whole area. When hozuzekwo
[barren-ground caribou] migrate back to us, then the two kinds of caribou live near each other
in the winter, but sometimes during spring migration maybe one or two todzi will follow them
back to the tundra. A few years ago we went for a trip to hozuzekwo birthing ground. We saw a
whole herd of hozuizekwo. There were so many hozuizekwo. We were using a helicopter. We
landed on top of an esker where we could see. | saw a caribou that was bigger than the others
in the herd. I suggested we take a closer look at the one bigger caribou, so when we got closer
I looked at its head and the legs, it was a todzi. That is how the animals roam on this land not
lots but maybe one or two will follow hoziizekwo.” (Jimmy Rabesca [Whati] in Legat and
Chocolate 2012: 9)

In other regions — the Gwich’in Settlement Area (GSA), northern Yukon, the Sahtd, the Dehcho,
and northern Saskatchewan—the two species of caribou have been observed intermingling and
foraging together (Johnson and Ruttan 1993; Nagy et al. 2002; Gwich’in Social and Cultural
Institute [GSCI] 2005; Cluff et al. 2006; Legat et al. 2012; Gwich’in Renewable Resources
Board [GRRB] 2009; Carriere 2010; Environment Canada 2010; Katz 2010; Benson 2011,
Dehcho First Nations 2001; Bayha pers. comm. 2012; ACCWM 2014b; Benson 2015; Polfus et
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al. 2016). Information was not available describing the influence the interaction between barren-
ground caribou and boreal woodland caribou has on survival or mortality.

“There’s a lot of Bluenose caribou all through here — Sitidgi Lake, back — and woodland
caribou meet them in this area. There’s not a big population of woodland,; never has been. But
they are in here and they mingle...On the surveys, we 've seen woodland caribou and Bluenose
caribou in the same herd, just feeding at that particular time, and then of course when they
migrate to their calving grounds [the Bluenose caribou] go this way; the woodland mostly
calve in this area.” (Willard Hagen /Gwich in community unidentified], Gwich’in Traditional
Knowledge of Mackenzie Gas Project in Benson 2015: 42)

“There used to talk of barren ground caribou (60 years ago) reaching La Ronge, woodland
caribou follow the small ones back up north, that is what the old people thought from this

area, It is believed that the woodland caribou left with the barren land 50 years ago.’
(Carriere 2010: 108)

“[There] was the general agreement between communities of the relationship of boreal
caribou with barren ground caribou. Several comments indicated that the two subspecies are
seen traveling together and mixing together in the winter.” (Cluff et al. 2006: 7)

Interactions with competitors

Muskoxen

Muskoxen have recently undergone an expansion of their range on two fronts, from the Yukon
into the NWT and southwards in the NWT from existing populations (WMAC pers. comm.
2015). Increasingly, this growth has brought muskoxen in contact with barren-ground caribou.
This may influence the mortality and survival of barren-ground caribou as a result of direct
competition for food; destruction of lichen by pawing it to the ground; avoidance behaviour
(when they come near, barren-ground caribou tend to move away, either because they are afraid
of them or don’t like how they smell); and lastly, attracting or supporting wolf predation
(WMAC (North Slope) and Aklavik HTC 2009; ACCWM 2014b; Benson 2015).

"Right across from Bella Arey’s camp is that big hill. Caribous used t0 be right on top there,
but after the muskox start hanging around there, they go further and further back. You don'’t

see them along there.” (Annie B. Gordon [Aklavik] in WMAC (North Slope) and Aklavik HTC
2009: 35)

Barren-ground caribou become stressed by muskoxen, as from a distance they look very similar
to grizzly bears, one of their principal predators (ICC et al. 2006). Barren-ground caribou are
also known to have a strong sense of smell, and it has been suggested that they tend to avoid the
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powerful smell of muskoxen (ACCWM 2014b; Benson 2015).

“...But I know when the muskox went up to around Paulatuk, they used to always have caribou
there. And the caribou just disappeared when the muskox arrived. I'm not sure what it is with
muskox. It’s — I don’t know if it’s their smell, or they just eat too much.” (Julie-Ann Andre
[Gwich’in community unidentified] in Benson 2015: 42)

Muskoxen may also be influencing the normal predator-prey relationship between barren-ground
caribou and wolves. An influx of muskoxen into an area allows for the wolf population to
survive and possibly grow, whereas in the past low caribou numbers would lead to a decrease in
the number of wolves (ACCWM 2014b).

Reindeer

In the northern portion of the NWT, there are areas where barren-ground caribou and
domesticated (or formerly domesticated) reindeer may come into contact with one another. It has
been noted that reindeer and caribou compete directly for the same range and forage (ACCWM
2014b). Traditional knowledge holders have also pointed out that caribou and reindeer
hybridization does occur (WMAC (North Slope) and Aklavik HTC 2009; Benson 2015). WMAC
(NWT) (pers. comm. 2015) reports that these hybrids rut and give birth earlier than barren-
ground caribou, which could favour hybrids in competition for range and forage.

“[The rut is] usually the same time of year, but there was one summer, one August that I got a
caribou, couple of caribou. [I] skinned it out and put it away, but when | started cooking it, it
was stink. It really stunk up the kitchen and it was too strong to eat. So | give it to the ENR
[Environment and Natural Resources] guy and they sent it out and told me it was, with the
DNA work that they done, they said it was half reindeer. And reindeer rut in August. So that’s
what they were telling me.” (Jack Goose [Aklavik] in WMAC (North Slope) and Aklavik HTC
2009: 49)

“Another time, there was some [Bluenose caribou on a small lake near] Campbell Creek...on
that lake there, was just full of caribou. Yeah, we shot 32 caribou. In the fall...That’d be in the
late ‘80s...But probably some of [them were] reindeer, because there was one there who was
kind of spotted, kind of grayish. And we were trying to get him, me and Buster [McLeod], and
we couldn’t get him...But that was Bluenose and probably reindeer mixed, | guess, because
they used to do [the reindeer] slaughtering around there, very close to the airport...[reindeer
have shorter noses and] shorter legs, I think. Yeah, a little shorter, not too much...But we
couldn’t get them, though, that one [obvious reindeer] there. Probably other ones were part
reindeer, too. But supposed to be mixed, mixed in with Bluenose.” (Richard Ross [Gwich’in
community unidentified] in Benson 2015: 43)
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Wood bison

The ranges of wood bison and barren-ground caribou overlap, or have the potential to overlap in
the portion of their ranges near the community of Behchok¢ at this time. The Mackenzie
population of wood bison has been expanding northwards in recent years as well, being observed
as far north as Whati (Richardson pers. comm. 2015). With respect to this expansion, wood bison
are seen as bringing predators and disease (e.g., anthrax) into barren-ground caribou range as
well as competing for forage that has already been impacted by forest fires (Thchgo Government
and WRRB 2017).

Interactions with predators

Traditional and community knowledge sources indicate that barren-ground caribou are subject to
predation pressure from a number of animals in the NWT. Wolves and grizzly bears are most
commonly noted, but wolverines, lynx, and eagles may also hunt barren-ground caribou. There
is some concern that populations of a number of these predator species are increasing in some
regions; in particular, wolves, grizzly bears, wolverines, and eagles (ACCWM 2014b).

“Long ago there were a lot of trappers out on the land. They could make a good living
trapping. Today there is nobody out there, so all those predators are growing, especially the
wolves. They are really migrating. I don’t like saying that but it is true. And the wolves, they
are bad for caribou and moose too.” (Anonymous [Tsiigehtchic] in ACCWM 2014b: 36)

“Wolf numbers are very high, individuals are healthy, and the packs are large — there are
more than 30 in some packs. The elders have reported that when this happens they will kill
indiscriminately, taking more than they will use. This is of concern especially when the caribou
numbers are low.” (Anonymous [Kugluktuk] in ACCWM 2014b: 40)

“We are seeing more predators in August and September. I saw 12 grizzIly bears in a three
kilometer radius, all following the caribou.” (Anonymous [Paulatuk] in ACCWM 2014b: 35)

“There were not too many grizzly bears in the past, but nowadays whenever you go out, you
are seeing bears and they are everywhere.” (Anonymous [Kugluktuk] in ACCWM 2014b: 40)

Wolves

Found above and below the treeline, wolves are the primary predator of barren-ground caribou
(Benson 2015; Denesuline Né Né Land Corp. 2015). Community members have made particular
note that wolves are very capable of killing healthy caribou and that the notion that wolves only
prey on the weak and injured is false (Thorpe et al. 2001; Katz 2010; ACCWM 2014b). This
notion is derived from the older wolves who are kicked out of their packs and prey on the weak
and injured caribou (Katz 2010).
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“They say wolves only go after the lame and the sick...They more or less will go after that cow
caribou and they'll look for good caribou too, you know... They're smart animals. They're not
going to look at that old caribou, they want good meat too.” (Freddy Frost [Old Crow] in Katz
2010: 33)

“And according to people long ago they, they [wolves] get best caribou they could. And it's a
female caribou.” (Joel Peter [Old Crow] in Katz 2010: 33)

Wolves are very effective predators due to their speed and their ability to work in groups. They
are also strategic, chasing caribou until they become tired or injuring caribou (Benson 2015).

“Wolves are very smart. They strategize. They know how to hunt. Just a little nip, a little blood,
and they follow and follow and follow until they get them. I've seen so many trails and so many
wolf kills, mile at a time, that you could tell that all they do is just run. And if they know it’s
like a good bite, then eventually, the caribou is going to lay down and stiffen up, and they can’t
get up. So they just follow and take their time and they 're there. Yeah, they’re a smart animal,
that, very smart. There’s the place up...Caribou Creek, on the Dempster. Traditionally, that’s
where the wolves would chase the caribou into these little narrows, and there’s like an ambush
there. They plan it. And then they don’t try to kill them right away. Well, of course, if you get
the change, you do. But all they do is just bite them, bite their tendons...and there’s so many of
them sometimes.” (James Firth [Inuvik] in Benson 2015: 39)

“Wolf, he grab them by the legs, and, once the caribou is played out, he fall down and they
grab them by the throat...kill them right there...They run fast, [and they can] leave the wolf
behind just like nothing, if it’s good going, but lot of time if it’s lots of snow, the wolf he —when
it’s lots of them, they [take] shifts running...One plays out, well, I jump in the side, the other
one go [they break trail for one another].” (Bluenose Caribou Management Working Group
[Tsiigehtchic] in Benson 2015: 40)

There are two types of wolves described by community members based on their strategy for
killing caribou: migratory wolves, which follow the caribou along their migrations, and
stationary wolves, which have a defined home range through which the caribou pass during their
annual migrations (Katz 2010). Wolf numbers and barren-ground caribou numbers are linked,
when wolf numbers are high, barren-ground caribou populations will decrease (Dumond 2007).

“Caribou go down where there are many wolves. When the wolf population is going up, the
caribou population is doing down.” (Anonymous [community unidentified] in Dumond 2007:
17)

The presence of smaller groups of barren-ground caribou (30-50 individuals as opposed to
hundreds) has been attributed to wolf predation. It has been suggested that wolves are
responsible for breaking up the caribou into these smaller groups (it is unclear if this is in
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reference to caribou on the winter range only or more broadly across the year) (Gordon et al.
2008).

Barren-ground caribou have developed strategies for dealing with wolf predation. During the
winter months, caribou are able to avoid wolves by travelling through deep snow (Katz 2010;
Benson 2015), as well as by spending time on frozen lakes where they are able to spot and smell
wolves from a greater distance and therefore move to avoid them. Calving ground selection
strategies such as choosing large flat areas where wolves may be spotted and smelled for long
distances and calving in a large group for herd protection are also employed as a protection
against wolves and other predators (Thorpe et al. 2001).

“[They calve] probably at a place that is relatively flat you know, not too many hills around,
so that they can see whatever is coming for miles ... Somewhere that they could see a long
ways so that they can see ... any danger that is coming towards them.” (Naikak Hakongak
[Kitikmeot community unidentified] in Thorpe et al. 2001: 111)

It has been noted that barren-ground caribou can, to some degree, protect themselves from
wolves by kicking them (Benson 2015). At certain times of the year, barren-ground caribou
males protect females and calves by travelling on either side of the herd. In travelling together,
the younger animals learn from the older adults (Legat et al. 2008; WRRB 2010a).

“My father used to tell me that when the herd migrates the bulls kept the females in the inner
circle to protect them from being attacked by the wolves. The caribou are part of the food
chain and if the wolves didn’t take down a caribou, they didn’t eat. So wherever you see a
caribou, you will see a pack of wolves, my dad use to tell me that and so did Chief Jimmy
Bruneau... The bulls were usually killed by the wolves because they are on the outside circle of
the herd so when the statistics came out and the report said the bull population is declining, |
believe it.” (Jimmy Martin [Behchokg] in WRRB 2010a: 12)

There are documented terms in Aboriginal languages identifying different age groups and the
relationships among the family members.

Grizzly bears

Grizzly bears are found primarily in the tundra, alpine, subalpine, and treeline regions of the
NWT. This brings them into frequent contact with barren-ground caribou when they are in their
late spring, summer, and early fall ranges. Although not as effective as wolves, grizzly bears are
nonetheless able to kill barren-ground caribou. Grizzly bear predation has been described by
traditional knowledge holders during the post-calving season, and during the calving period
when calves are the most vulnerable (Thorpe et al. 2001; BQCMB 2011b; ACCWM 2014b;
Benson 2015; Denesuline Né Né Land Corp. 2015).

“I have seen a grizzly chasing a calf once. | caught sight of it as they were disappearing
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behind a hill. The grizzly probably ate it....” (Paul Omilgoitok [lkaluktuuttiak] in Thorpe et al.
2001: 108)

Wolverines and lynx

Wolverines are frequently mentioned when barren-ground caribou predators are being discussed
(Dumond 2007; WRRB 2010c; BQCMB 2011b) and lynx less so (Benson 2015). Wolverines
frequently scavenge caribou that have been killed by either wolves or grizzly bears (Benson
2011). Although not main predators of barren-ground caribou, there is mention that wolverines
and lynx have been witnessed killing caribou on their own (Benson 2014, 2015; Denesuline Né
Né Land Corp. 2015).

“I tracked a wolverine when [ was trapping, I saw where it staked a caribou. It jumped from a
tree on a 2 year old bull caribou’s back and worked to pull it down for about a half'a mile until
the caribou gave up.” (Charles Pokiak [Tuktoyaktuk] in WMAC (NWT) pers. comm. 2015)

“Even [though] the wolverine is small, it can still get a caribou.” (Charlie Keyok [Kitikmeot
community unidentified] in Thorpe et al. 2001: 109)

“Wolverine is another predator but it mainly feed on wolves and bear kills. Wolverine can also
kill caribou. They chase them for a long time.” (Anonymous [Kitikmeot community
unidentified] in Dumond 2007: 17)

“Lynx, he jump on top the caribou, and he chew behind the head...the big sinew here, he chew
that one...caribou will get paralyzed...fall down. [Lynx will kill] anything they get, whatever
they can grab first.” (Bluenose Caribou Management Working Group [Tsiigehtchic] in Benson
2015: 41)

Eagles

Eagles have been suggested as a possible predator of barren-ground caribou, particularly calves.
The nature and intensity of this predation was unfortunately not described (ACCWM 2014b;
Benson 2015).

“I think they [the calves] were left, there was so much snow that...they [eagles] got some of
that caribou, not all of them, some of that caribou got, ah, left behind a bit because the snow
condition that they had their calves on [the], other side Caribou Lookout. And, you could see
six or seven eagles flying around there all the time. So | think they pick them, pick them off
whenever they get a chance and all the little animals there too.” (Stanley Njootli [Old Crow]
in Katz 2010: 39)
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Caribou harvesting

As described in the Preamble (p. 5), the people of the NWT are intrinsically linked to barren-
ground caribou. The importance of caribou cannot be understated in this report. At present,
individuals from nearly every community in the NWT are involved in the harvest of barren-
ground caribou.

Both men and women are involved in the harvesting of caribou; generally with the man
harvesting and the women preparing the caribou after the harvest.

“[Women] have lots of knowledge. They work on the hide make dry meat and take care of the
family. We have to take this into consideration. The woman works harder than the man.”
(Archie Wetrade [ Gameti] in Barnaby and Simmons 2013: 19)

“The men were the hunters, trappers and fishermen. They had a big role, but the women too
had a role in the communities and villages. The men and women worked together to move on
the land and survive.” (Fred Sangris [Ndilo] in Environmental Monitoring Advisory Board
[EMAB] 2012: 11)

“When people are getting ready to hunt...the women are really excited. They are making
moccasins because they can just taste the dry meat and the caribou tongue when their husband
comes back with the caribou meat.” (Lisi Lafferty [Behchoko] in EMAB 2012: 17)

“[There are] sacred rules that we follow. ...as Dene women, we follow many, many strict
rules, like all Dene do, but especially women. It’s also for our own safety. It’s ...t0 respect the
animal.” (Bella Ts eleie [Fort Good Hope] in SRRB 2016b: 104)

Using traditional and community knowledge, it is possible to see that harvesting patterns tend to
shift over the long term in association with changes in regional barren-ground caribou abundance
and as habitat changes as the result of disturbances such as forest fire (Legat et al. 2001). Overall
however, the harvest of barren-ground caribou and use of the land by harvesters is very
widespread and occurs across much of the range of barren-ground caribou. The presence of a
trail network across the landscape is evidence of this use and is supplemented by use of modern
access corridors such as seismic lines, winter roads, and all-season roads (Benn 2001; Kendrick
et al. 2005; Thcho Government 2007a; Croft and Rabesca 2009; Katz 2010; Kavik-Stantec
2012b; Wray and Parlee 2013; ACCWM 2014a).

Quantifying the subsistence harvest in the NWT is quite difficult, given that the GNWT does not
track aboriginal subsistence harvest, and that what is tracked by aboriginal governments and
organizations is done sometimes by herd and sometimes by region, which complicates
interpretation. Information is also not always consistently collected or shared.

Some information on subsistence harvest levels in the NWT is available through the formal
harvest studies conducted in some regions (Inuvialuit Harvest Study 1988-1997 [Joint Secretariat
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2003], Sahtu Settlement Harvest Study 1999-2003 [SRRB 2007], Gwich’in Harvest Study 1995-
2001 [GRRB 2009]), but this information is limited to the periods when these studies were in
progress and is now largely out of date. In the Inuvialuit Settlement Region (ISR), harvest data
for species under quota is regularly reported (Environment and Natural Resources [ENR] 2015)
and in the Wek’¢ezhi1 area, information can be obtained from harvest and monitoring summary
reports developed jointly by the WRRB, Thcho Government, and the GNWT. In the GSA,
harvest data is continuing to be collected regularly by the GRRB.

Harvest® in the GSA between 1995-2001 consisted of an annual average of 104 Bluenose caribou
(range = 22-153) and 1,558 Porcupine caribou (range = 452-2,206) (GRRB 2009). In the ISR, an
annual average of 3,113 caribou was harvested between 1988-1997, although these were not
separated by population (barren-ground caribou, Peary caribou, or Dolphin and Union caribou)
(Joint Secretariat 2003). Between 2009-2014, Inuvialuit harvested an annual average of
approximately 274 Bluenose-West caribou, below the quota set for this herd (ENR 2015). In
2012-13, Gwich’in and Inuvialuit harvest of the Porcupine herd was approximately 615 and 176,
respectively (Boxwell 2013, 2014; Cooley and Branigan 2014), possibly due to decreased
availability. Sahtu harvest data from 1998-2003 indicates an average annual harvest of 702
Bluenose-West caribou with substantial variation among years (range 81 [2003] — 1,015 [1999])
(SRRB 2007). As of 2016-17, Belarewile Gots’¢ ?ekw¢: Déljne Caribou Conservation, a Déljng
Got’jn¢ Plan of Action has set a harvest threshold of 150 for the Bluenose-East herd (Déling
?ekwé Working Group 2016). Déling is the main Sahti community harvesting this herd. In the
Wek’éezhii area, the 2013-14 subsistence harvest was reported as 167 Bathurst caribou and
1,474 Bluenose-East caribou (Barren-ground Technical Working Group 2015). As of 2016-17,
harvest levels have been set at zero for the Bathurst herd (Ttcho Government and GNWT 2016a;
WRRB 2016a) and 750 for the Bluenose-East herd (Thicho Government and GNWT 2016b;
WRRB 2016b) within Wek’¢éezhii.

Broadly speaking, relative to harvests 30 or 40 years ago, the total number of barren-ground
caribou harvested by subsistence hunters has decreased across the NWT (Joint Secretariat 2003;
Gordon et al. 2008; GRRB 2009; WMAC (North Slope) and Aklavik HTC 2009; Boxwell 2013,
2014; Cooley and Branigan 2013; Jacobsen 2013; ACCWM 2014b). Much of this is simply due
to changing needs (A.W. Banfield in Sandlos 2004), although increased costs associated with
harvesting and current harvest restrictions® also factor heavily into this.

* “It is not known if all hunters that reported their harvests knew the difference between woodland and barren-
ground caribou or the difference between each herd [Bluenose or Porcupine].” (GRRB 2009: 5).

® Inuvialuit harvest on Tuktoyaktuk Peninsula herd restricted between April 1 — June 15 to permit the migration of
the Cape Bathurst herd (Davison et al. 2014; ENR 2016a). All Cape Bathurst harvest suspended as of 2007 (ENR
2016)a. Aboriginal harvest of Bluenose-West caribou limited by quota (345 animals for the Inuvialuit, 345 for the
SahtU, and 22 for the Gwich’in) (ENR 2016a). VVoluntary restriction of aboriginal harvest on Bluenose-East caribou
(4 percent (%) of the 2006 herd size) recommended by the WRRB and SRRB (ENR 2016a). Annual harvest of
Bathurst caribou limited to 300 throughout the Wek’éezhii area and Yellowknives Dene First Nation territory
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Additional detail on harvest reporting, estimates, and restrictions is included in Population
dynamics - Scientific Knowledge Component (p. 139).

For many of the communities at or below the treeline, barren-ground caribou harvesting takes
place from late summer/early fall until late spring, as this is when barren-ground caribou are
accessible (Legat et al. 2001; Kendrick et al. 2005; Barnaby and Simmons 2013). Further north,
in communities such as Paulatuk, Tuktoyaktuk, and Aklavik, barren-ground caribou are
accessible throughout the year (Community of Aklavik et al. 2008; Community of Paulatuk et al.
2008; Community of Tuktoyaktuk et al. 2008), although in both situations, the timing and
location of harvest is also guided by a focus on the best quality meat, hides, and parts (e.g., guts,
eyes, head, brain, hooves, etc.) (Gwich’in Elders 1997; Thorpe et al. 2001; Lyver and LKDFN
2005; Planning Group 2006; WMAC (North Slope) and Aklavik HTC 2009; ACCWM 2014b;
Benson 2015).

“Every fall and winter we go hunting on the land after freeze-up. This is the way my parents
taught me, so | am teaching my boy the way I was taught.” (Terri Enzoe [Lutsel K’e] in
Barnaby and Simmons 2013: 10)

“We just look for fat ones. When [you] go out to get the caribou, you watch and get just fat
ones, dry cows, and that kind.” (Jacob Archie [Aklavik] in WMAC (North Slope and Aklavik
HTC 2009: 65)

“We never bother caribou ’til fall. My dad wouldn’t let us shoot caribou until August. We
could see them in the hills but we didn’t shoot them, can’t. Not allowed, because our parents
said, ‘Wait ‘til he gets fat and good shape before we kill him.’ ... They don’t want him to get
bothered like that. Summer time there’s lots of mosquitoes and he suffer ... never have fat in
July. They always told us to wait ’til August.” (Alice Husky [Aklavik] in WMAC (North Slope)
and Aklavik HTC 2009: 65)

Selection for meat and hide quality involves considerations such as the timing of rut (which
renders the meat of mature males inedible as a result of the hormones released in their bodies
during this time) (Padilla 2010; Wray and Parlee 2013) and the impact of environmental factors
on the hide (i.e., warble flies, which can bore holes in caribou hides) (Gwich’in Elders 1997;
Thorpe et al. 2001; ACCWM 2014b).

“...[T]hat’s when they start, October, they start getting stink and October 10th, after that
nobody can shoot [bull] caribou. Our elders used to tell our young people, ‘Don’t bother to
shoot [bull] caribou after the 10th of October, because then they get really stink, you can’t eat
it.” (Annie B. Gordon [Aklavik] in WMAC (North Slope) and Aklavik HTC 2009: 48)

(Thcho Government and GNWT 2011; Adamczewski pers. comm. 2015). Aboriginal harvest within a mobile core
conservation zone around Bathurst collared females suspended entirely as of 2015 (GNWT 2015).
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Parasites and disease

Insects such as nose bot flies, warble flies, and mosquitos can significantly influence barren-
ground caribou behaviour, body condition, and ultimately productivity and survival.

Harassment from mosquitos can be quite severe in the summer range of barren-ground caribou,
particularly when the temperatures are hot and humid. Extreme harassment from mosquitos can
cause a loss of body fat as caribou try to outrun them (WMAC (North Slope and Aklavik HTC
2009).

As part of their reproductive cycle, nose bot fly larvae use the sinus cavity of caribou to survive
the winter months. Nose bot larvae are commonly found in harvested caribou but are not
considered overly harmful (WMAC (North Slope) and Aklavik HTC 2009).

The warble fly uses the caribou as a host throughout the spring and summer months. Warbles
bite caribou and lay their eggs under the skin. The eggs then hatch into larvae, which bore holes
into the hide. The caribou are particularly bothered by the biting warble flies and may lose body
fat or die from exhaustion in an attempt to run away from the irritation caused by the warbles
(ICC et al. 2006; WMAC (North Slope) and Aklavik HTC 2009).

The stress caused by these insects can result in less time spent resting and foraging. Warm, wet
summers that promote high insect development and activity are particularly stressful, and
caribou will be leaner than during cold, dry summers. Newborn calves can also be killed as a
result of intense mosquito outbreaks (WMAC (North Slope and Aklavik HTC 2009). Although it
is very unusual for caribou to be killed by insects outright, the impacts they have on behaviour,
body condition, and productivity can be significant (Dumond 2007).

Other diseases and abnormalities mentioned by land users include cysts or white spots in the
meat, swollen joints, lame animals, sores and puss, watery joints, Besnoitia, Brucella, and bad
livers (Kutz 2007; Russell et al. 2008; WMAC (North Slope) and Aklavik HTC 2009; ACCWM
2014b; TRTI 2016). Parasite and disease trends are discussed in more detail in Population
dynamics (p. 45).

STATE AND TRENDS

Population

Abundance

Among traditional and community knowledge holders, it is thought that barren-ground caribou
have always been relatively abundant compared to other large land mammals such as moose or
bears. The abundance of barren-ground caribou is one of the characteristics that makes them so
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iconic.

Harvesters speak of abundance in terms of large family camps, large or small herd sizes, or
transporting bales, and bales, and bales of dry meat (Berkes 1999; WMAC (North Slope) and
Aklavik HTC 2009). Changes in abundance are discussed in more detail in Changes in herd size
(below).

Changes in herd size

Population trends vary among herds. The Porcupine herd is clearly increasing and there is some
indication that the Tuktoyaktuk Peninsula herd may also be increasing. The Bathurst and
Bluenose-East herds are likely decreasing and there is some evidence of recent declines in the
Beverly and Qamanirjuaq herds. Trends for the Cape Bathurst and Bluenose-West herds are not
clear based on available resources and there is no available trend information for the Ahiak herd.

It is important to note that many traditional and community knowledge sources don’t attribute
trend information to any particular herd, instead observing general trends in their region or
around their community. Because of this, and the difficulty inherent in assigning observations
from a given community to a single herd, trend information is presented below both by herd and
by region/community, as appropriate.

Porcupine herd

Historic highs were documented for the Porcupine herd between the 1940s and 1980s (WMAC
(North Slope) and Aklavik HTC 2009). Community monitoring results then indicated a decline
from 1980-2001 (Svoboda et al. 2013). After 2002 however, the availability® of Porcupine
caribou in the winter and spring improved steadily, while availability in the fall improved from
2002-03 to 2004-05 and then dropped from 2005-06 to 2006-07 (Russell et al. 2008; Svoboda et
al. 2013).

“Never in my time did I ever go out to hunt caribou that I seen, just like they say long ago, the
ground used to move when the caribou is passing by. Just like a wave — the hills, the caribou
going.” (Jerry Arey [Aklavik] in WMAC (North Slope) and Aklavik HTC 2009: 25)

Tuktoyaktuk Peninsula herd

Trends in the Tuktoyaktuk Peninsula herd are only directly mentioned once in available
traditional and community knowledge literature. This information suggests a possible increase
since the 2001 removal of reindeer from the peninsula (ACCWM 2014b; Davison et al. 2014;
ENR 2016a).

® Availability defined as proximity of caribou to interviewees’ communities (Russell et al. 2008).
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“There is less activity now [out on the land] and the caribou have spread out. The Tuk
Peninsula caribou herd returned after the reindeer was removed from the Peninsula. Now that

the caribou have come back to the peninsula, the other caribou have spread out.” (Anonymous

[ Tuktoyaktuk] in ACCWM 2014b: 23)

Cape Bathurst and Bluenose-West herds

‘Declines’ are more commonly felt to be the result of shifts in migration routes (ACCWM
2014b). This perspective is perhaps supported by reports of increases in availability in the
Paulatuk area, even though other communities may be observing decreases in availability
(ACCWM 2014b).

“I don’t believe that the caribou is declining,; it’s just that they re getting harder to find....”
(Wilbert Kochon [Colville Lake] in SRRB 2007: 62)

“[1 am] commenting on the numbers [in the presentation dropping] from 1992 — high numbers
to really low numbers now. I hear people saying they don’t notice a decline in the herd.
Hunters for sure would have seen this. I haven’t heard any evidence of their being less
caribou. If there was that big a decline, for sure hunters would see carcasses. To lose 10,000 in

ten years? I'm sure the users of the herd would say that something was going on.” (Anonymous
[Aklavik] in ACCWM 2014b: 26)

“Caribou are staying in our area all year-round now. There have been changes in
distribution, as they used to be out past Anderson River. This year, the herd was having calves
in different areas.” (Anonymous [Paulatuk] in ACCWM 2014b: 22)

“There are more caribou nowadays, still they come and go — one year nothing, next [year]
they come back. Cycles or something, so many years at a time and [then they] come back
again.” (TOO1 [Tuktuuyaqtuuq] in ICC et al. 2006: 11-47)

There is historic evidence of a decline in Bluenose caribou in the GSA in the 1940s, followed by
an increase in the mid-1980s, and perhaps another sharp decline in 2004-05 (the result of icing
conditions in the winter that resulted in starvation and a subsequent hot summer that saw an
increase in predator populations) (Benson 2015). Around Tuktoyaktuk, caribou were last
abundant in the 1970s, when they returned after a period of scarcity in the 1920s (ICC et al.
2006; ACCWM 2014b).

“Because in the 1940s no, more than that...in those days you don’t see meat like this around
here, you don’t see no caribou meat but you see very few moose meat. Lots of times I said, if it
wasn’t for rabbit and fish, if it wasn’t for rabbit and fish people will be starving. We’ll be
hungry those days in 1940s...this meat start not long ago about 10 years ago [in the mid-

1980s], I guess. Start to be lots of caribou... When you travel hundreds of miles you never see a
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track of caribou or moose tracks, nothing.” (Joan Nazon [Gwich’in community unidentified],
GEKP in Benson 2015: 47)

“About 50 years ago now, all of a sudden, it just — there was just nothing, no caribou. Just

over one year, just nothing. So since then, we 've been hunting the woodland caribou.” (James
Firth [Inuvik] in Benson 2015: 46)

More locally, a sharp decline in Bluenose caribou was observed in the Inuvik area in the 1960s,
something that the population has not entirely recovered from (Benson 2015). Declines were
similarly reported in Fort Good Hope (ACCWM 2014b). In the ISR as a whole, caribou are
being seen in smaller groups than in the past (ACCWM 2014b).

“...biggest bunch you see of caribou is about 50 to 60, not like the huge herd that came first.”
(TO56 [Tuktuuyaqtuuq] in ICC et al. 2006: 11-47)

Bluenose-East and Bathurst herds

Information from traditional and community knowledge holders indicates likely declines in
Bluenose-East and Bathurst caribou since the 1990s (Thcho Government 20073, b, ¢; Nesbitt and
Adamczewski 2009; WRRB 2010b, ¢c; ACCWM 2014a; Judas 2012; Barnaby and Simmons
2013; ACCWM 2014b; TRTI 2016).

“I can go back to 1962, and I’'ve observed that since 1990, the population has really been
going down.” (Joseph Judas [Wekweeti] in Judas 2012: 49)

“So regarding the reduction of the — |1 don't want to blame anybody. So I've been thinking
about it for ten (10) years, the reduction of the caribou. For me, it seems like it's the truth....”
(Charlie Simpson [Whati] in WRRB 2010d: 238)

“The herd migration is changing very fast. Even on the barren lands the migration is
changing. A while ago in the fall people seen caribou tracks and looked around and saw
nothing. Before when people saw caribou tracks, they would see one or two caribou and then a
couple of days later the whole herd arrives. It would just feel like the ground was moving.
Nowadays it is not like that. It is very hard to keep track of the herd. My late grandfather once
said, in the near future the animals are going to change. | think this change has already
started.” (Henry Catholique [Lutsel K’e] in Parlee et al. 2001: 11)

“It seems that the numbers in the Bathurst herd are declining. I do not know why. But here in
Kingauk (Bathurst Inlet), there are always a lot of caribou in the springtime...lots in number. A

couple of years ago there seemed to be lots in number as they were passing through.” (Jessie
Hagialok [Bathurst Inlet] in Thorpe et al. 2001: 86)

“This year there were hardly any [caribou]. This year, this spring, [there have been] hardly
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any caribou since April...Less caribou compared to last year. Like the caribou never came

from south...There were always caribou around in the springtime [in other years]...coming
from south.” (Doris Kingnektak [Cambridge Bay] in Thorpe et al. 2001: 89)

This recent decline was the subject of a 2010 survey by the LKDFN (Parlee et al. 2014), which
indicated that about 70% of harvesters had observed a decline in caribou numbers compared to
previous years (with about 29% observing a serious decline), despite about a 50% decrease in
harvest since 2000.

Locally, declines in caribou have been reported in Kugluktuk and Behchoko (ACCWM 2014b).
Harvesters in Wekweéti last had good success harvesting caribou in 1996-97. After that
however, the caribou population changed, decreasing consistently each year (TRTI 2016). In
contrast, Gaméti has reported a stabilized or increasing caribou population in their area
(ACCWM 2014b).

Historic trends were noted by Danny Beaulieu (2012), with periods of abundance in the 1890s,
1924, 1954, and 1984, and corresponding periods of low numbers during each World War (1915
and 1945), as well as 1975 and 2005. These trends roughly correspond to those observed by
Barry Taylor (in WRRB 2010c), who observed a peak in the 1980s that was preceded by a period
of lower numbers in the 1960s and 1970s.

“The most recent memory of a time of scarcity was in the 1960s. At this time, the community of
Wekweeéti had to be evacuated to Behchoko (Rae-Edzo) and Gameti (Rae Lakes).” (John B.
Zoe [Behchokg] in Zoe 2012: 71)

“Our legends talk about ekwo disappearing long ago. There have been times of scarcity and
times of abundance. The elders have always believed that when ekwo became scarce they
would go away to be left alone — fo recover and replenish themselves.” (John B. Zoe
[Behchoko] in Zoe 2012: 71)

“Over my life in the north, I've watched the caribou numbers cycle up and down. ...The ‘60s
and ‘70s had lower numbers available to hunters. They were definitely in a down cycle. Then
came the ‘80s and vast numbers were everywhere. They came south in the winter. They went
further around the lake and into the provinces. Everybody was happy and content: we had
caribou, and nobody cared what they were called [Ahiak, Beverly or Bathurst].” (Barry Taylor
[Yellowknife] in WRRB 2010c: 186)

Beverly, Ahiak, and Qamanirjuaq herds

Available traditional and community knowledge suggests recent declines in both the Beverly and
Qamanirjuag herds, although not as substantial a decline in the Qamanirjuaq herd based on
knowledge available up to 2013 (BQCMB 2011b; BQCMB 20144, b).
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“...Caribou populations are getting smaller these days, and the Beverly herd has decreased
the most, to very low levels....” (Albert Thorassie [northern Manitoba community unidentified]
in BQCMB 2011b: 12)

Prior to this however, few knowledge holders indicated that there were changes in caribou
abundance. Where changes in abundance have been noted, it was often understood to be changes
in migration patterns, rather than changes in absolute numbers (Cizek 1990; Kendrick 2003;
Spak 2005).

“The caribou don’t migrate through this area [Lutsel K’e] any more. Some people say the
caribou don’t migrate towards us now. Some also say the caribou have decreased in numbers
but I still think there is plenty of caribou. If people don’t see caribou for a while, the caribou
will come looking for the people. To this day the caribou are still like this. The problem is now
the mines interfere with their migration and stop the caribou coming to the people. Another
problem is all the land that has been burnt around Lutsel K’e and this also keeps the caribou
away. In the past when there were forest fires the land would burn just to a certain point, but
now the fires burn out of control. ...Now there are many large burn areas that the caribou stay

away. They do not migrate through those areas because there is nothing to feed on.’
(Madeleine Drybones [Lutsel K e] in Kendrick 2003: 192)

“During the early 1980s, when the caribou herds, were still perceived to be in a precarious
state... The biologists claimed that the population of the herds had seriously declined whereas
the native users claimed that parts of the herd had simply ‘gone elsewhere’. ... In the course of
time, improved census-taking techniques revealed more caribou than the earlier surveys had
shown... .” (Cizek 1990: 20)

In northern Manitoba, in the area of the Manitoba Chipewyan, previous periods of scarcity have
been observed (early- to mid-1950s, early- to mid-1970s), but these episodes were associated
with environmental events (e.g., destruction of migration route by fire, unusually warm winter)
or episodes of mistreatment of the caribou (Smith 1978).

“The decline in caribou numbers in the 1950s and 1960s coincided with the onset of serious
caribou studies by the Canadian Wildlife Service. The Chipewyan attributed the decrease in

caribou in this area to the capture and tagging, which caused the caribou to avoid the area,
rather than to any real decline in numbers.” (Smith 1978: 72).

In the area of the Athabasca Denesuline (northern Saskatchewan), knowledge holders suggest a
recent decline in caribou in their region. From Denesuline Né Né Land Corp. (2015), the last
period of abundance may have been 1975-1980s. Noted periods of scarcity included the 1950s,
1965, and before 2009 (Denesuline Né Né Land Corp. 2015).

There is no information regarding the population trends of the Ahiak herd in the available
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traditional and community knowledge literature. This is not to say that there is no information;
however, it may not yet have been gathered or transcribed.

Caribou population cycles

Barren-ground caribou population increases and decreases are naturally cyclical in nature. These
cyclical changes have not been quantified, but available traditional and community knowledge
seems to suggest that they can be quite large (Katz 2010; WMAC (North Slope) and Aklavik
HTC 2009; Beaulieu 2012; ACCWM 2014b) and that the rate of change may depend on whether
the population is increasing or decreasing.

“Traditional knowledge tells us that caribou herds increase quickly and decline more slowly.”
(Danny Beaulieu [Yellowknife] in Beaulieu 2012: 66)

“So the de -- the decrease of caribou has been said, but we're not -- how can caribou
disappear? The pop -- the population decrease in the past. We know about the decrease of
population of animals in the past through our Elders. And -- and when the population goes
down it -- it -- population grows back up. Once the — the animals population grows out -- and
population goes down....” (Harry Apples [Behchokg] in WRRB 2010b: 186)

Across the NWT, there are a variety of views regarding the length of these cycles, ranging from
as short as 10 years (WRRB 2010b), to a mid-range of 30-60 years (Community of Inuvik et al.
2008; Katz 2010; ACCWM 2014a; Beaulieu 2012; Denesuline Né Né Land Corp.; ACCWM
2014b), to as long as 80-100 years (Berkes et al. 2000).

“Probably a 20, 25-year cycle, I think. So we’re probably at the bottom end now.” (James
Firth [Inuvik] in Benson 2015: 47)

“Caribou populations go up and down. Scientists have spent thirty years trying to figure out
why caribou go up and down. They can pound their head on the cement block as they’ll never
figure it out. It’s a thirty-year cycle, up and down.” (Danny Beaulieu [Yellowknife] in Beaulieu
2012: 60)

“If the animals -- all animals, sometimes they disappear for ten (10) years, and then there's
thousands again. We are not the boss of these animals, it -- it is the Creator.” (Leon Modest
[Délineg] in WRRB 2010b: 213)
It has also been observed that peaks in the cycle (the population highs) are not as high as they
used to be (Nesbitt and Adamczewski 2009; WMAC (North Slope) and Aklavik HTC 2009).
However, owing to the limited period over which population studies have been undertaken, and

the fact that harvesting regulations may prevent hunters from harvesting except in specific areas,
it is often difficult to understand these cycles (Benson 2015).

Cycles and changes in abundance may be related to changes in herd movements or migrations
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(Thorpe et al. 2001; NSMA 2012; ACCWM 2014b), but are perhaps also being influenced by
other factors (both natural and human-caused). These factors could include: habitat loss, forest
fires, reduced forage, climate change, unfavourable weather conditions (icing, extremely hot
summers), industrial development, increased access, increased predation, increased disturbances,
hydroelectric regulation of reservoir levels, harvest of the leaders, wastage, land use in calving
and rutting grounds, increased insect activity, overharvest, removal of prime breeding males,
overharvest of females, irritation from collars, habitat fragmentation, and competition from other
animals such as muskoxen (Thomas and BQCMB 1994; Thorpe et al. 2001; Legat et al. 2001,
ACFN Elders et al. 2003b; Kendrick 2003; Kendrick et al. 2005; ICC et al. 2006; Ttcho
Government 2007a; WMAC (North Slope) and Aklavik HTC 2009; Katz 2010; WRRB 2010b, c,
d, e; BQCMB 2011b; Kavik-Stantec 2012b; Sangris 2012; Barnaby and Simmons 2013; WRRB
2013; ACCWM 2014b; BQCMB 20144, b; Benson 2015). Further discussion on the causes of
population change is included in Threats and limiting factors (p. 59).

When herds are at the bottom of their cycles (small populations), the herds may be influenced by
people through activities like harvesting and development, and it is likely that the downward
population trend will continue if these impacts are allowed to continue (Thchgo Government
2007a, b, c; WRRB 2010b; BQCMB 2011b).

“We know that scarcity is a reality that repeats itself over time. The big difference today is that
there are a lot more pressures on ekwo than existed in the era before industrial development,
before the fur trade ... . Now we have a lot of development, we have a lot more people, we have
new methods of harvesting. These modern pressures caused by humans are something that
must be dealt with.” (John B. Zoe [Behchoko] in Zoe 2012: 71)

“If we continue our current behaviour, there may be no caribou left to exercise our Aboriginal
rights to harvest. Many will argue that the numbers are wrong, that a climate change is the
culprit, that development is the main cause of the decline, that wolves are a major factor, or
that it is the outfitters taking precious, precious bulls out of the population. There is no one (1)
reason that this is happening. The decline in caribou is an important indicator that we are
feeling the effects as the cumulative effects from all the above.” (Alphonz Nitsiza [Whati] in
WRRB 2010b: 43)

“There was a Denesyliné prophet from Lutselk’e who said, ‘One day were going to walk on
the caribou trails with tears in our eyes.” Sometimes you hope he’s wrong, but the way that
development is happening and the way our hunting practices are going, I just don’t think he’s
wrong. When I use traditional knowledge to predict the future of caribou, it doesn’t look good
for our grandchildren, our children. The future for the caribou is not good. Only we can help
them. I think the big thing is to control development across our land, across Canada and the

Northwest Territories. 1 hope that my son’s children and his children’s children will see
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caribou herds migrating through our land.” (Danny Beaulieu [Yellowknife] in Beaulieu 2012:
65)

Population dynamics

Garner (2014), in a community-based caribou monitoring report for the Thcho region, provides
pregnancy rates during the winter months from January 2010 until April 2014 for the Bluenose-
East herd. During this time, rates were at their lowest in the winter of 2010 (65%), increased to
nearly 100% in February 2011, and were punctuated by a sharp drop in 2012 (75%). There were
gradual increases the following years (80% in 2013 and 88% in the winter of 2014). Garner
(2014) cautioned against the overuse of this data, however, as the sample sizes are too low to be
statistically valid. In contrast, Joseph Judas has observed a decline in pregnancy rates of females
migrating northwards in the spring:

“All the females are supposed to be having a baby but some of them are not like that, they have
no babies! They are supposed to have it but it didn’t happen. But before those [mines] being
established, almost all the females used to have babies to go back to the barrenlands. So in that
case it’s a really big change from those times till today.” (Joseph Judas [Wekweeéti] in TRTI
2016: 33)

A brief reference to pregnancy rates exists for the Cape Bathurst and Bluenose-West herds in the
Tuktoyaktuk and Inuvik regions, suggesting a high rate of pregnancy—nearly 100% (Kavik-
Stantec 2012b). In Paulatuk, an increase in the number of calves was reported between 2002 and
2008 (ACCWM 2014b). In 2010, community members in Kugluktuk noted a decrease in the
number of calves (ACCWM 2014b).

Sex ratio is not mentioned explicitly in the available literature; however, it has been reported by
harvesters in certain regions that the number of males in some populations of barren-ground
caribou has decreased relative to the past (Ttcho Government 2007a; Kavik-Stantec 2012b).

“... I haven't spotted a bull among the herd in the last two years when I go hunting with other
people. | see cows and calves but never a bull. The population of the cows and calves are at a
healthy level because | have seen lots of them when they were heading over the hills at one of
the lakes. | spotted a few bulls in the herd but less than what | used to see years ago.” (Joe
Black [Behchokg] in Thcho Government 2007a: 31)

Movement between herds is well documented and is frequently mentioned by community
members when discussing barren-ground caribou herds and movements (WRRB 2010c, e, g;
Beaulieu 2012; 1IGC 2012; Kavik-Stantec 2012b; Sangris 2012; ACCWM 2014b).

“Nobody knew where they went or what they did, but they were gone for years. The elder that I
talked to thinks that they might have gone to migrate with the other herds. I asked him, “Why
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do you think they would have migrated together with the other herds?” He said, the way nature
works is that ekwo could be in big numbers, but in some years the breeding bulls are not there.
When the breeding bulls are not there, immature bulls will take over. There is more
inbreeding, and the herds become weak. The calves are not strong, many don’t survive. He
said the cows sense that something is wrong, so they leave, and migrate with other herds. Then
years later they come back, when they’re strong again.” (Fred Sangris [Ndilo] in Sangris
2012: 78)

“Caribou that migrate between the barrens and the boreal forest are referred to as hozizekwo,
as opposed to todzi—woodland caribou. Hozizekwo return to the barrens to give birth to
calves. They usually return to the same place each year. Periodically, hozizekwo shift
migration patterns and may follow other caribou to their calving grounds.” (WRRB 2010g: 24)

Traditional knowledge holders have also documented movement between barren-ground caribou
and Dolphin and Union caribou. Since the 1970s, overlap in the ranges of Dolphin and Union
caribou and other barren-ground caribou herds has increased; the summer range of barren-ground
caribou has extended north and the winter range of Dolphin and Union caribou has extended
south. Barren-ground caribou may even be moving onto Victoria Island in the spring or summer
(Thorpe et al. 2001).

“During the spring, I have noticed some barrenland caribou up in Victoria Island, and
heading to Victoria Island from the mainland. | guess maybe a mixed breed, I do not know.”
(George Kavanna [Kitikmeot community unidentified] in Thorpe et al. 2001: 80)

Physical condition

The physical condition of caribou tends to be assessed by traditional and community harvesters
using a number of common indicators: condition of the fur (shiny or worn), speed (fast or slow
movements), condition of internal organs, body condition (fat and muscle tone), quality of the
meat, herd size, whether the head is held erect, and presence of a strong leader (WMAC (North
Slope) and Aklavik HTC 2009; Benson 2015; Moller et al. 2004). Monitoring of fat content is of
particular importance as it provides an indicator not just of individual health, but of habitat
condition and forage adequacy as well (Berkes 1999).

“Good-looking caribou — their horns look nice and their fur is pretty white. By that you know
the caribou is fat...during the [late] fall you don’t shoot the male caribou because they are
skinny. They don’t eat at that time because [of the rut] — they are chasing the female
caribou...When you shoot a caribou, the first thing you do is check if the caribou is fat by
cutting in the middle of the stomach. If the caribou is fat, the hunter is happy.” (J.B. Rabesca
[Lutsel K’e] in Parlee et al. 2005: 32)

Harvesters and community members have reported numerous instances of poor body condition

NORTHWEST TERRITORIES

SPECIES Page 46 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Traditional
and Community Knowledge component

(ICC et al. 2006; Legat et al. 2008; WMAC (North Slope) and Aklavik HTC 2009; WRRB
2010b, 2013; ACCWM 2014b; TRTI 2016). Examples of this include low levels of fat; changes
in bone marrow colour and consistency; changes in hides (e.g., thin hides that are easily torn,
hides that stick to the flesh of the animal, infections/parasites); changes in the flavour, colour,
and smell of the meat (e.g., yellow/white pus on the meat, white spots, cysts, blister-like spots,
very little fluid in the meat); abnormalities in the meat and internal organs (e.g., blister-like
appearances in the stomach and lungs, yellow-green mucous in the lungs, lungs sticking to rib
cage, white spots on liver); late shedding of velvet by males; swollen or watery joints; and
bruises. Declines in fat content are particularly concerning, potentially resulting in starvation if
their access to forage is prevented for a period of time (e.g., icing events) (TRTI 2016).

“When you cut the caribou, it smells. Some of them smell; as soon as you open it, you smell it.
But some of these you cut it open it smells really good, just like before, but some of them is not
like that. Just smells, it hits you really strong.” (William Quitte /Wekweeéti] in TRTI 2016)

“Before, I see some of them when you cut the bone, it used to be really thick, bone marrow,
and it was really thick. Now when you shoot a caribou, when you look, it’s like water inside.
1t’s not like before. Some of them when you try to eat it with dry meat it’s like water. It wasn'’t
thick; it’s all changing.” (William Quitte /Wekweeti] in TRTI 2016)

“When I shoot caribou sometimes, one out of five, I'll see caribou with the lungs sticking to the

ribs...Sometimes you have to cut it off. It’s stuck to the lungs, and not only that sometimes you
see green stuff on the lungs too.” (Bruce Football /Wekweeti] in TRTI 2016)

“There used to be lots of fat in the intestines, but not these days. The caribou are also not as
fat and they are not soft fat in the stomach. There used to be thick fat in the large intestine but
that too is not there.” (Johnny Boline [Wekweeti] in TRTI 2016)

“Elders reported that caribou have always traveled great distances. In the past, most caribou
were healthy; however, due to increased mineral exploration and use of faster machines
(trucks, skidoos, planes), caribou are not able to rest and eat. Caribou fat and meat used to be
oily and good to eat; today, the fat and meat are dry and taste differently. Healthy bone
marrow was whitish pink; however, more and more, hunters are finding the marrow to be
reddish in colour, lighter and watery. There are fewer warble flies seen today which is an
indication of fewer caribou.” (WRRB 2013: 4)

“Women provided descriptions of different abnormalities they have witnessed, such as sores on
kidneys, sandpaper-like kidneys, and bluish or yellowish meat. They noted that the caribou tail
tells if the caribou is fat or skinny and that bone density changes from summer to winter.”
(WRRB 2013: 5)

“..Iwas 15 to 16 years old when I first used to start going out with my father. Back then, them
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caribou used to be in a way lot better shape than what they are nowadays, eh? ... when I first
used to start going out with my father it used to be a lot more approachable and a lot healthier
shape I'd say, but nowadays they sure change. They're wilder and the majority of them caribou
are not as fat or healthier... [as] back then.” (Anonymous [Inuvialuit community unidentified]
in ICC et al. 2006: 11-48)

“When I shoot -- | -- | shot five (5) caribou at one -- when | cut up the caribou, it's like it's all
gutted out. It's like -- it's like salty in -- on the fla -- in -- what -- how did that happen? ... In
the past -- in the past when | shoot caribou, caribou was very healthy, but today when we touch
caribou, when we shoot caribou, we touch the hide, it just rips. In the past it never used to
happen.” (Harry Apples [Behchoko] in WRRB 2010b: 188)

“Their liver, they get short but [with] white spots, they say you're not supposed to have liver
with white spots on them.” (T045 [Tuktuuyaqtuuq] in ICC et al. 2006: 11-48)

“There are hardly any fat caribou around now. Even their bone marrow has no more taste to
it. A lot has changed. Could it be because of the wildlife management? It is because nobody
does anything or says anything to those Wildlife Economic development and Renewable
Resource people. That’s the reason why they still put radio collars on the caribou and other
animals. And they use a tranquilliser [sic] to put animals to sleep that spreads throughout the
animal’s body, which does not make the meat tasty.” (Moise Martin /Behchokg] in Legat et al.
2008: 42)

“The number of diseased caribou is increasing and there are different types of diseases being
reported now — lungs stuck to rib cages, pus in joints, tape worm cysts, and sandpaper skin.”
(Anonymous [Kugluktuk] in ACCWM 2014b: 58)

In addition to these reported declines in caribou body condition, there have also been reports of
deceased animals (TRTI 2016).

“I guided with Boyd Warner at Tsoti (Little Martin Lake)... . In 1997, 98, 96. These were good
years, like heaven, successful. 1999 was my last year and we hardly had any caribou. It
dropped and that’s when we saw a lot of dead caribou on that lake in that area. Not only that,
caribou are just dying by itself. We saw one caribou right in front of us in that area. There is a
little island right in front of us. We saw one caribou slowly make it to the island, bedded down
and it just died.” (Bruce Football /Wekweeti] in TRTI 2016)

In contrast, there are also numerous references to caribou being generally healthy and to
improvements in body condition throughout the NWT (WMAC (North Slope) and Aklavik HTC
2009; Kavik-Stantec 2012b; Svoboda et al. 2013; ACCWM 20144, b; Denesuline Né Né Land
Corp. 2015).
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The Thcho Government (Garner 2014), the Arctic Borderlands Ecological Knowledge Co-op
(Russell et al. 2008), and the Lutsel K’e Dene First Nation’s Wildlife, Lands and Environment
Department (LKDFN 2005) have been involved in community-based monitoring programs of
caribou health and body condition. Similar work has also been taking place in the Sahtu region,
as a partnership between the SRRB, Sahtl Renewable Resource Councils (RRCs), ENR, the
University of Saskatchewan, and the University of Calgary (Carlsson et al. 2015a, b). These four
projects provide insight into year-to-year changes in the health and body condition of caribou
harvested from the Porcupine, Bluenose-West, Bluenose-East, Bathurst, Ahiak, and Beverly
herds in each region/community. These particular community-based studies are important, as
they are reasonably current and give us a somewhat up-to-date indication of body condition.

The Thcho Government’s Caribou Health and Monitoring Program recorded the depth of back
fat, kidney fat, and bone marrow fat stores in both adult females and males from the Bluenose-
East herd during the late winter from 2010 to 2014 (Garner 2014). Generally, hunter
observations of caribou health corresponded well with fat measurements. The herd was felt to be
in generally good health. Females were in better health than males, but that is typical given the
time of year during which the study was conducted. Back fat, kidney fat, and bone marrow fat
stores were higher in 2014 that in both 2012 and 2013, indicating improved health.

In the work presented by the Arctic Borderlands Ecological Knowledge Co-op from the years
2000-2007, no trend was evident in changes to body condition in the Porcupine herd (Russell et
al. 2008).

Utilizing the work resulting from the Ni hat’ni program (LKDFN 2005), as well as the
information documented by Lyver and LKDFN (2005), it is possible to examine the trend in
body condition of caribou from the Bathurst, Beverly, and Ahiak herds surrounding the
community of Lutsel K’e from 2000-2005 (note that data from 2002 is absent). During this
period, the body condition appears to fluctuate year-to-year, with no evident trend. However,
Lutsel K’e harvesters interviewed in Kendrick et al. (2005) indicated that the foetuses of
harvested females are smaller and less developed (relatively hairless) than earlier times. More
recent information was not available for this region.

The Sahtu Wildlife Health Monitoring Program produced back fat data for the Bluenose-West
and Bluenose-East herds in the Sahtu region between 2005-2008 (Bluenose-West) and 2004-
2014 (Bluenose-East) (Carlsson et al. 2015a, b). Consisting primarily of quantitative
measurements, this study is discussed in more detail in Population dynamics — Scientific
Knowledge Component (p. 139).

Predicting the future of caribou

Benson (2015) suggests that were Bluenose caribou to become extinct, other caribou would
move into and occupy their range. In fact, because caribou could be absent for a time from that
range, the habitat would become more suitable for immigrants (it would “become even better
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because over time, things grow back again”) (James Firth [Inuvik] in Benson 2015: 45).

“I think as the land...grows up again, then I think you’ll see more of...that Bluenose East?
You’ll see them moving this way. In this area too, because of the reindeer, there’s a lot of
mixtures. And the old-timers say they even breed together now.” (James Firth [Inuvik] in
Benson 2015: 45)

It may be possible that individuals from the Lorillard River herd north of Chesterfield Inlet may
move into the Qamanirjuaq herd (AREVA Resources Canada Inc. 2012). Dolphin and Union
caribou, which range between the mainland and Victoria Island, are close enough to exchange
individuals with herds of barren-ground caribou (Thorpe et al. 2001; SARC 2013). Although
scientific sources (SARC 2013) consider Dolphin and Union caribou to be behaviourally and
morphologically distinct from barren-ground caribou, traditional and community knowledge
sources clearly suggest that these two groups do exchange individuals (Thorpe et al. 2001).
Immigration from the other barren-ground caribou herds found in northeastern Nunavut is
unlikely due to the numerous straits separating the different herds. Two other barren-ground
caribou herds—the Forty Mile and Central Arctic herds—are found to the west of the NWT
overlapping the Porcupine herd range and may be a source of immigrants.

In addition to range overlap between different herds of barren-ground caribou, it should be noted
that boreal woodland caribou and mountain caribou have been observed interacting with barren-
ground caribou in many regions. This behaviour has been documented in the ISR, GSA, Sahtl
Settlement Area (SSA), the North Slave region, the Thcho, and the Dehcho (Johnson and Ruttan
1993; Nagy et al. 2002; GSCI 2005; Cluff et al. 2006; GRRB 2009; Carriere 2010; Environment
Canada 2010; Katz 2010; Benson 2011; Dehcho First Nations 2001; Bayha pers. comm. 2012;
Legat and Chocolate 2012; ACCWM 2014b; Benson 2015; Polfus et al. 2016) (see Interactions,
p. 26 for further detail). Despite clear documentation that the three kinds of caribou interact and
sometimes even travel with one another, whether this suggests the possibility of rescue is
unclear.

“In the summer woodland caribou come up as far north as Husky Lakes. ['ve seen them with
barren-ground [caribou] running around in the barrens. A population shift is happening. What
about a ‘crossover’ of herds?” (Anonymous [Inuvik] in ACCWM 2014b: 104)

However, it is important to note that if the declines seen in the NWT’s barren-ground caribou
herds (see Changes in herd size, p. 38) are the result of adverse habitat conditions, then the
habitat currently available in the NWT may not be adequate to support immigrants.
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Habitat

Habitat availability

In general, traditional knowledge sources emphasize the importance of habitat for barren-ground
caribou ecology. Key habitat for barren-ground caribou includes calving grounds, rutting areas,
and winter forage habitat (discussed in more detail in Caribou habitat, p. 14 and Migration
routes and movement, p. 17). Habitat quality throughout their range is mixed, “All over, there’s
good and there’s bad [habitat], and in-between” (Tom Wright [Inuvik] in Benson 2014: 30) and
movement to take advantage of quality habitat is well-known, “Their feed will affect them. All
the lichens...those take a long time to grow, so if they overuse certain areas, then the caribou
move” (Bluenose Caribou Management Working Group [Tsiigehtchic] in Benson 2015: 30).

Prior to the 1950s, the winter migration of barren-ground caribou extended south of Lake
Athabasca. Elders in the community of Fort Chipewyan have stated that the migrations stopped
after forest fires burnt large areas of caribou habitat, wiping out forage to the north of the
community in the South Slave region of the NWT. Although this habitat appears to have
recovered from this damage, the caribou migration has not returned and it is not presently
occupied by caribou (ACFN Elders et al. 2003a, b). As described in Search effort (p. 13), it is
unlikely that there is potential, undiscovered, habitat in the NWT.

Habitat fragmentation and trends

Barren-ground caribou tend to inhabit areas that are fairly rugged in nature, most notably the
Porcupine herd, whose range frequently traverses mountainous areas. Rugged terrain is not just
restricted to the mountainous regions of the extreme northwest corner of the NWT; difficult
terrain and a number of large lakes also persist as barriers to movement in the central barrens of
the NWT. While it is known that barren-ground caribou are able to move over difficult terrain
(Benson 2015), it is well known among traditional and community knowledge holders that
barren-ground caribou frequently reuse corridors to traverse these areas of rugged terrain
(Kendrick et al. 2005; WMAC (North Slope) and Aklavik HTC 2009).

“It depends on the snow and if there’s lots of snow. There’s just certain places that they would
travel by, and that’s what I learned from elders. They try to find ridges, because ridges, if you
get lots of snow, ridges are always blown off so you get good travelling.” (Billy Archie
[Aklavik] in WMAC (North Slope) and Aklavik HTC 2009)

Whereas mountains and deep snow generally characterize impediments to movement in the
range of the Porcupine herd, the countless lakes that dominate the landscape in the central NWT
are the most significant natural barrier to dispersal for the other herds in the territory. As many
lakes in the NWT are too large to swim across, narrow portions — or caribou crossings — on these
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large water bodies are extremely important and play a large role in dictating the direction caribou
travel across the landscape. Water crossings are particularly sensitive to human disturbances
such as the construction of camps, cabins, mines, roads, or other infrastructure in their vicinity,
and if crossings become blocked, it can shift migration routes (Kendrick 2003).

Increasing levels of habitat fragmentation and change are frequently reported in the NWT.
Community members have consistently highlighted the destruction to habitat caused by forest
fires, climate change, industrial development, and roads (Benn 2001; Legat et al. 2001; Kendrick
2003; Kendrick et al. 2005; ICC et al. 2006; Katz 2010; BQCMB 2011b; AREVA Resources
Canada Inc. 2012; Kavik-Stantec 2012b; Northwest Territory Métis Nation 2012; Environmental
Impact Review Board [EIRB] 2013; WRRB 2013).

Natural habitat changes are largely influenced by climatic conditions. In many regions,
knowledge holders have observed that weather has become more unpredictable (ACCWM
2014b) and that timing of seasonal events (i.e., onset of autumn, freeze-up and break-up dates)
has changed over time (ACCWM 2014b). These kinds of changes can have both direct and
indirect impacts on caribou, including drowning (breaking through ice during migrations)
(ACCWM 2014b), alterations to the types of forage, and intensity of insect activity on the
summer range (Dumond 2007; WMAC (North Slope) and Aklavik HTC 2009). There are also
concerns about thinner ice, less snowpack, less precipitation, increasing frequency of icing
events (ACCWM 2014b), and increasing intensity and frequency of forest fires (Thomas and
BQCMB 1994; Legat et al. 2001; ACFN Elders et al. 2003a, b; Kendrick 2003; Kendrick et al.
2005; Lyver and LKDFN 2005; ICC et al. 2006; Thcho Government 2007a; Nesbitt and
Adamczewski 2009; Katz 2010; WRRB 2010b, ¢; BQCMB 2011b; BQCMB 2014a, b; Benson
2015; Denesuline Né Né Land Corp. 2015). Warming temperatures and the melting of
permafrost have also created more waterlogged ground on the summer range. It has been
suggested that caribou tend to avoid these areas of soft ground (ACCWM 2014b).

“Caribou start eating greening willow and then grass in the summer and then lichens in the
fall and winter. They need the good food to grow. The taste of the meat is different according
to the season because they eat different things. We need the rain, the sun and the cool. If it’s
too hot the plants dry up, caribou have to feed something of low value. If the weather goes up
and down, the animals suffer too. The weather has become more unpredictable.” (Allen
Niptanatiak [Kugluktuk] in Dumond 2007: 20)

“In the past, it will freeze up fast in October. Now doesn’t freeze up fast. Last year November
already set traps, this year had to use a boat. No ice forming along the shore or no snow. ...
Ice forms slowly, and ice melts rapidly now.” (Denesuline Né Né Land Corp. 2015: 6)

“Maybe sometimes it snows too much and then it rains. This makes it hard for the caribou.

Today with the warm weather...it’s all changing. An elder said that all the wind now comes
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from directions other than the north. When it’s from the north it is cold. Now it comes from the
south and east.” (Anonymous [Colville Lake] in ACCWM 2014b: 45)

“During the fall season and after the snow has fallen, there are times when it rains and the
snow becomes crusty and the caribou cannot get to the vegetation. Because of this, the herds
tend to head south towards the tree line. This is a change we notice more and more — it rains
after it snows, the snow becomes frozen, making it harder for the caribou to get their food.”
(Anonymous [Kugluktuk] in ACCWM 2014b: 47)

“When we go to Shingle, a few years ago, we see cut banks. I think it’s going to affect a lot of
caribou. Even when theyre crossing that river, mostly through Blow River, you know. The
land is just cutting right through and they’ll have hard time getting into that other side. Their
migration would be all different, ‘cause all that thing is just falling down. They can’t climb up,
even how smart hooves they have. They have hard time to go up on top. Start going to other
places where their old route is.” (Barbara Allen [Aklavik] in WMAC (North Slope and Aklavik
HTC 2009: 24)

“I know an elder told us, Gwich’in elder, said that’s [permafrost melt] just like quicksand, so
caribou are not going to come through there, so it could be changing their migration patterns,
right? So, I know you re starting to see more water.” (Billy Archie [Aklavik] in WMAC (North
Slope) and Aklavik HTC 2009: 24)

Forest fires are one of the most frequently cited causes of habitat fragmentation and change.
After a forest fire, it may take years for lichen to begin to regrow in an area that has been burned.
As such, large forest fires have the ability to strip the land of suitable forage for barren-ground
caribou in their winter habitat. Traditional and community knowledge holders have suggested
that these burnt areas, especially those from large and intense fires, may function as barriers to
the migration and movement of caribou, as they will not pass through areas that lack feeding
opportunities (Thomas and BQCMB 1994; Legat et al. 2001; Kendrick 2003; Kendrick et al.
2005; Lyver and LKDFN 2005; ICC et al. 2006; Wilson 2006; Thcho Government 2007b;
Nesbitt and Adamczewski 2009; Katz 2010; WRRB 2010a, b, ¢; BQCMB 2011b; Jacobsen
2013; WRRB 2013; Denesuline Né Né Land Corp. 2015). The barrier created by forest fires
becomes particularly strong when viewed over the long term, as much of the winter habitat in
certain regions of the NWT has been burned since the 1960s (Fig. 3, p. 54).
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Figure 3. Fire history and barren-ground caribou (Thorpe et al. 2001; Parlee et al. 2005; ICC et al. 2006; Dumond
2007; Community of Aklavik et al. 2008; Community of Paulatuk et al. 2008; Benson 2011; Beaulieu 2012; Kavik-
Stantec 2012b; ACCWM 2014b; Alaska Interagency Coordination Center 2016; Canadian Forest Service 2016).

“When you take — when you take a look at this, this is Behchoko area. This is the Behchoko.
You see all the area that burned out with — from forest fire? You see, when the caribou start
roaming, migrate to our area, so they can’t bypass this — this burned area, so they find
different routes. So most caribou we don 't see, it goes to the south. Some are coming to us. A
portion have come to us. In November, this is the area where the caribou, they migrate to, this
area. It was getting — it was a bit warm at that time. For the past fifty years, how many forest
fires have destroyed our land? When you take a look at this, in the past, the area — if you — if
you pull — pull this all together for the past fifty years, it will determine how the — the animal
migrates, if we took all the data for fifty years past.” (Leon Lafferty [Behchoko] in WRRB

2010c: 354)

“...t’s just that sometimes caribou... don’t have much food in the summer when they’re

migrating, you know. Back and forth. It’s because we have a lot of forest fires over here in the
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last few years and lot of the country is burned over, so they won't go to that part of the area
when they migrate. It will go around it or sometimes... not even come....” (Freddy Frost [Old
Crow] in Katz 2010: 40)

The forested areas of the NWT recover at different rates; forests near the treeline take much
longer to regenerate caribou forage than boreal forests further south (Kendrick 2003; Kendrick et
al. 2005). This difference in regeneration rates may also influence habitat fragmentation since
areas burned near the treeline may be avoided for longer periods of time by caribou than similar
sized burns further south (ACFN Elders et al. 2003a, b).

It has been suggested by community members that the government should adopt a new approach
to fighting more forest fires in key barren-ground caribou habitat (Jacobsen 2013; BQCMB
2014b). Others have suggested that the government should create designated barren-ground
caribou winter habitat sanctuaries where all forest fire is suppressed (Tticho Government 2007a).

The threat of forest fires is discussed in further detail in Threats and limiting factors (p. 59).

Habitat fragmentation and change associated with industrial development and associated
infrastructure and activities is documented throughout the NWT, and is considered to be one of
the most significant factors affecting barren-ground caribou (Fig. 4, p. 56) (Mannik 1998; Thorpe
et al. 2001; Kendrick 2003; Kendrick et al. 2005; Community of Aklavik et al. 2008; BQCMB
2011b; AREVA Resources Canada Inc. 2012; LKDFN 2012; Northwest Territory Métis Nation
2012; Olsen et al. 2012; Thcho Government 2012; BQCMB 2014a, b). As discussed further in
Threats and limiting factors (p. 59), impacts associated with industrial development include
altering migration patterns, changing caribou behaviour, and decreasing quantity and quality of
habitat and forage (Parlee et al. 2001; Golder Associates 2003; Kendrick 2003; Cumberland
Resources Ltd. 2005; AREVA Resources Canada Inc. 2012; Olsen et al. 2012; Thorpe et al.
2001; Dumond 2007; Benson 2015).
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Figure 4. Disturbance related to development activities and barren-ground caribou range. Disturbance data from
Centre for Geomatics (SDE Geodatabase), CIMP Inventory of Landscape Change Map Viewer, and Williams pers.
comm. 2017. Range from Thorpe et al. (2001); Parlee et al. (2005); ICC et al. (2006); Dumond (2007); Community
of Aklavik et al. (2008); Community of Paulatuk et al. (2008); Benson (2011); Beaulieu (2012); Kavik-Stantec
(2012b); and ACCWM (2014b). Treeline displayed as green perforated line. Please note that disturbance footprints
are not to scale; they have been expanded to improve visibility and readability. Map by B. Fournier, ENR, GNWT.
The effects on caribou habitat resulting from land use activities are influenced by the bodies
responsible for governing, approving, permitting, and developing the projects. Community
members have highlighted the need for the government to better regulate land use activities as a
means of improving barren-ground caribou habitat (WRRB 2010f; ACCWM 2014b).

“...In their intervention, the YKDFN have reiterated the priority issues, recommending actions
which could be taken... For example, as has been previously brought up, the development of
calving ground protections are essential and simply cannot be shuffled off to a long-term issue.
There are already mine proposals in the environmental assessment process in Nunavut, along
with many exploration programs. Every other NWT caribou herd has protection for their
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calving grounds, and the Bathurst should be no different, else the Dene hunters who are
sacrificing to help the herd recover may, in the end, be suffering for nothing. These are the
types of issues that will require the Federal Government to be involved. Remember, until last
year the GNWT had not undertaken meaningful management actions, which is one (1) of the
reasons that we are all here today... It is not clear how the Minister ... have determined that
caribou are not affected by how land or water is used. Unless they get over this and begin to
fulfill their duties, caribou and their habitat will continue to be divorced... YKDFN have
provided evidence in their written intervention, and as well as submitted affidavits to the
Federal Court, on how Elders, leadership and experts believe that there is a definite link
between development and caribou behaviour....” (Todd Slack [on behalf of Yellowknives Dene
First Nation] in WRRB 2010f: 14-17)

“There’s no point having a plan in place if the government isn’t motivated to do anything
because of other interests, for example, economic development. If they won’t abide by the
rules, it’s no good. If an animal is in decline it is up to the minister to decide what to do. He

could throw it back to COSEWIC or say it is not in decline for economic reasons.”
(Anonymous [Inuvik] in ACCWM 2014b: 130)

"You see all these plans and all you see is targeting harvest. It never considers industry
impacts. Why is that? It is obviously impacting movements of caribou and other species...."
(Anonymous [Inuvik] in ACCWM 2014b: 162)

Changes to the range of caribou
Changes to the range of barren-ground caribou are presented below by region.

In the past, barren-ground caribou were known to occur further to the south and southeast, much
closer to the communities of Fort Smith, Fort Resolution, and the Rocher River in the NWT, Fort
Fitzgerald and Fort Chipewyan in Alberta (ACFN Elders et al. 2003a, b; Beaulieu 2012;
BQCMB 2014b) and into Saskatchewan and Manitoba (BQCMB 2014b, 2015; Denesuline Né
Né Land Corp. 2015). Near Fort Chipewyan, Fort Resolution, and Rocher River this extended
range occurred prior to the 1950s (ACFN Elders et al. 2003a, b; Beaulieu 2012). The contraction
in their range in this region appears to be substantial—several hundred kilometers—with a large
movement away, towards the east and northeast, from the communities of Fort Resolution and
Fort Smith (ADFN Elders et al. 2003a, b; Beaulieu 2012).

Historic barren-ground caribou winter range in the central portion of the territory was also
known to be located further to the south, with caribou coming in close proximity to the
communities of Behchoko, Yellowknife, Dettah, and Ndilo (Legat et al. 2001; Beaulieu 2012).
Current winter ranges of the barren-ground caribou herds of the eastern and central NWT have
contracted somewhat and have shown a general shift northwards (Legat et al. 2001; NSMA
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2012).

In the Gwich’in region, the migration route, and as a result, the range of Bluenose caribou has
changed significantly since the 1970s-1980s, shifting away from Gwich’in communities and
closer to Tuktoyaktuk, around Husky Lakes, and possibly Noell Lake (Benson 2015). James
Firth [Inuvik] (in Benson 2015: 44) notes that this may be due to population decreases: “...I just
think there’s not enough of them anymore to make it this far, you know...It just seems like
they’re just trying to survive now, and not having to expend too much energy or something.”
Changes in range have also been noted near the community of Paulatuk where barren-ground
caribou herds (Cape Bathurst or Bluenose-West) have been reported to be staying near the
community for much of the year. Likewise, hunters in Déljne noted that caribou in their region
(Bluenose-East and/or Bluenose-West herds) were further north and east (from Caribou Point)
than they are normally found (ACCWM 2014b). The Bluenose herds were also historically used
by Tsiigehtchic and Inuvik residents but current use is restricted as a result of changes in
migration patterns towards Fort Good Hope and Colville Lake (compared to the 1970s and
1980s), as well as the implementation of a tag system (Benson 2015).

Traditional knowledge holders often mention the disappearance of barren-ground caribou
populations. In some instances, it is thought that the caribou have gone underground and that
when they become lonely for people, they will return (Kendrick et al. 2005). In other cases,
caribou are thought to have disappeared as the result of disrespectful treatment by humans by not
following the traditional laws and harvesting protocols that demand respect be given to caribou
for giving their lives to help humans survive in the harsh northern environment. This is the
lesson at the heart of the frequently told story of the man hitting a caribou with a stick, and the
caribou’s subsequent shunning of that region for an extended period of time (Legat et al. 2001,
Kendrick et al. 2005; Jacobson 2013; ACCWM 2014b). When caribou disappear, it is frequently
framed in the context of their movement patterns having changed rather than there being a
decline in the absolute number of caribou (Thorpe et al. 2001; NSMA 2012; ACCWM 2014b).
However, local cases of extirpation have also been noted: it has been suggested that the
Porcupine herd disappeared for many years in either the 1920s or 1940s (Katz 2010) and a herd
disappearing in Nunavut on Southampton Island in 1955 has also recorded (WRRB 2010d;
Nunavut Department of Environment 2011).

The major changes to range of barren-ground caribou identified by traditional and community
knowledge holders are primarily felt to be the result of forest fires (see Habitat fragmentation
and trends, p. 51), food availability and hunting pressure (Benson 2015; Denesuline Né Né Land
Corp. 2015). Localized contractions in range resulting from human encroachment in the form of
roads, mines, mineral exploration camps, towns, oil and gas, hydro projects, and utility corridors
have also been documented and are discussed in Threats and limiting factors (p. 59).

As discussed in Migration routes and movement (p. 17), the range of barren-ground caribou
calving grounds or summer range may undergo periodic changes or slight shifts over time. Shifts
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may also occur in the location of herd wintering grounds, as for the Bluenose herd, which may
have shifted its wintering grounds in the late 1980s (Benson 2015).

One of the more controversial discussions revolves around what has happened with the Beverly
herd. As Kendrick et al. (2005) note, caribou are often hard to locate and as such, a narrative
may be used to discuss their absence. Observations that herds occasionally “disappear
underground or underwater” are frameworks for understanding the varied and inconsistent nature
of the migration of these wide-ranging herds. Traditional knowledge holders have experienced
disappearances but “they are not gone in an absolute sense; rather, they may be temporarily using
another area of their range” (Kendrick et al. 2005: 181). As such, many believe that the Beverly
herd has simply moved away from their traditional range, rather than having drastically declined
in the manner described by ENR (2011).

THREATS AND LIMITING FACTORS

Traditional and community harvesters know a great deal about threats because they observe how
the caribou interact with their environment. Many of these threats are interrelated and
cumulative. Loss of habitat due to forest fires and effects related to climate change are probably
the two most common factors cited in the traditional and community knowledge literature. There
are also an abundance of references to resource development, as traditional knowledge is
frequently collected for use in the environmental assessment process. Other factors that are
occasionally referenced include invasive species, disease, contaminants, predation, harvesting,
and management practices. For the most part, future and potential threats and limiting factors are
expressed as a worsening of current effects. These are covered in more detail below.

Forest fires

As noted in Habitat fragmentation and trends (p. 51), concern about the frequency, intensity, and
impact of forest fires in the NWT is both common and well-documented. Forest fires are
considered one of the dominant threats to barren-ground caribou habitat in the NWT, and
although it is a natural limiting factor that the species has experienced for millennia, concerns
persist.

Traditional knowledge holders generally agree that fires can have a significant adverse impact on
habitat. Large fires remove forage, often leaving it unsuitable for barren-ground caribou for
decades, if not centuries (Parlee et al. 2005; ACCWM 2014b). This can result in altered
migration routes, reduced survival of calves, and reduced body condition in adults (Thomas and
BQCMB 1994; Legat et al. 2001; ACFN Elders et al. 2003b; Kendrick 2003; Lyver and LKDFN
2005; Wilson 2006; Katz 2010; BQCMB 2011b; Jacobsen 2013; WRRB 2013; ACCWM 2014b;
BQCMB 2014b). Although forest fire is a dominant concern in the winter range, which tends to
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be below the treeline, there are concerns about fires in the summer ranges of some of the herds as
well, particularly their calving grounds, suggesting that fire is an issue throughout the range of
the species (Golder Associates 2003).

“When we have forest fires, it’s pretty evident that when timber gets too dry we have forest
fires. As we see today, the tundra is becoming too dry from the lack of rain, and because of that
we seem to get more forest fires. The dry tundra creates a lot of dust.” (John Akana
[Umingmaktok] in Golder Associates 2003: 27)

The length of time that passes before fire-affected habitat recovers to a point where it is once
again suitable for barren-ground caribou appears to be between 10-60 years (Katz 2010; WRRB
2010b; ACCWM 2014a; Benson 2011; Beaulieu 2012; Benson 2015), with the range possibly
related to variations in regional ecosystem productivity. Some knowledge holders have observed
that barren-ground caribou return to burned areas soon after there is new growth, while others
believe that caribou will never again returned to a burned site, or that it may take upwards of 100
years for habitat to become suitable again (Kendrick et al. 2005; Parlee et al. 2005; Parlee et al.
2005).

“Another problem is all the land that has been burnt around Lutsél K’¢é and this also keeps the
caribou away. In the past when there were forest fires the land would burn just to a certain
point, but now the fires burn out of control. In the past there were not that many areas that
were burnt so the caribou were everywhere. Now there are many large burn areas and the
caribou stay away. They do not migrate through those areas because there is nothing to feed
on.” (Madeline Drybones [Lutsel K e] in Kendrick 2003: 173)

“Lichens growing back, 10 to 20 years after a fire, it can take to come back.” (Bluenose
Caribou Management Working Group [Tsiigehtchic] in Benson 2015: 54)

“It takes quite a while. I think about ten years, anyway, before grass and the moss start to
grow back.” (Gabe Andre [Tsiigehtchic] GEKP in Benson 2015: 54)

“Well, it burns up everything. So you’ve got to wait a few years to revitalize, but they say when
it comes back it’s always better. [For the first plants to grow back] it’s two or three years, but
very long. But maybe lichen might grow slower. Like there’s different sedges they call it, but
they grow slower too. Maybe the stuff for the moose come back sooner. But, even...marten and
all that, they come back real fast. Caribou too because they like those new places.” (Tom
Wright [Inuvik] in Benson 2015: 54)

“From the marten side, [they’ll come back in] one year. From caribou, probably, looking at
areas that burned out there, probably five, six years.” (James Firth [Inuvik] in Benson 2015:
55)

“Regarding the forest fires, some scientists say it’s good for new growth. But do you know
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what the caribou eat? If the lichen burns, it will take over 100 years for the plants to grow
back. Some scientists say these forest fires are good, but it’s not like that for us. There never
used to be so many forest fires. I have never before seen a forest fire started by lightning.”
(Pierre Marlowe [Lutsel K’e] in Parlee et al. 2005: 34)

“All the herds used to go in a circle through the year. One year the Bluenose-West came right
to Norman Wells and to the Enbridge road [west side of the community]. They are not doing
those circles anymore. That’s why you can’t get a good count because the caribou are spread
all over. Blame it on industry, mines, muskoxen, and fires — the fires burn caribou feed and it
takes 100 years to grow.” (Anonymous [Norman Wells] in ACCWM 2014b: 29)

Prior to the 1950s, the winter migration of barren-ground caribou extended south of Lake
Athabasca. Elders in the community of Fort Chipewyan have stated that the migrations stopped
after forest fires burnt large areas of caribou habitat, wiping out forage to the north of the
community in the South Slave region of the NWT. The elders noted that while the habitat
destroyed during these fires appears to have recovered, the caribou still have not returned (ACFN
Elders et al. 2003a, b). The same is true of the Bluenose herd’s migration route, which has
moved away from Travaillant Lake as a result of fires (Benson 2015).

“The caribou probably don't come south anymore because they let the North Country burn. In
Saskatchewan they don't fight fires enough. Otherwise, it would have been good caribou
habitat. Earlier the caribou came down every year. In 1947 they come to Fort Chipewyan.”
(Rene Bruno [Fort Chipewyan] in ACFN Elders et al. 2003a: 100)

“The caribou used to be really plentiful around Travaillant Lake when I was growing up as a
kid, but since then, there was a fire that burnt just north of Rat Lake and east to Big Lake and
all through this whole section...And since that time, the caribou, because all their food supply
had burned in this area, they move...they travel just a little bit north of the lake. But...I've
noticed since 1986, as the vegetation is growing back, the caribou are starting to come back
down through here, because we see their trails and their tracks and so on. But they don’t stay
for as long as they used to. They usually just make their way through, and then they travel
further north, and then they re going across east — or west, to Inuvik.” (Dan Andre [Gwich’in
community unidentified], Gwich’in Traditional Knowledge of the Mackenzie Gas Project in
Benson 2015: 44)

According to the BQCMB (2014b), forest fires have damaged much of the Beverly herd’s winter
range. This loss of high-quality habitat means that vulnerable calves have less access to high
value forage and are, therefore, at a higher risk of mortality during their first winter (BQCMB
2011b).

The scale of the 2014 fire season and the suggestion that climate change may bring even hotter
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and drier summers to a number of regions in the NWT (Tymstra et al. 2007) indicates the
importance that a change in current fire management practices could have on the future stability
of barren-ground caribou as a species, and mitigate the degree and/or immediacy of forest fire as
a threat (Cizek 1990; Jacobsen 2013; Benson 2015).

“...back in the days, soon as they spot fires, we would fight fires. We worked all day. We
didn’t want to let our land burn down, because we wanted to protect it. Now they just let area
burn, but they should take it out. ” (Francis Simpson [Whati] in Jacobsen 2013: 17)

“Long ago if a fire started somewhere they’d attack it right away. Now they don’t do that, they
let it burn and it burns a lot of caribou feed and young birds.” (Bluenose Caribou Management
Working Group [Tsiigehtchic] in Benson 2015: 55)

Industrial development

Industrial development (mining, oil and gas, hydroelectric development, etc.) is considered to be
one of the most significant factors affecting barren-ground caribou (Mannik 1998; Thorpe et al.
2001; Kendrick 2003; Kendrick et al. 2005; Community of Aklavik et al. 2008; BQCMB 2011b;
AREVA Resources Canada Inc. 2012; BQCMB 2014a, b; Denensuline Né Né Land Corp. 2015).
As noted in Habitat fragmentation and trends (p. 51), activities associated with industrial
development can disturb caribou and affect their behaviour, the quality of habitat and forage, and
ultimately, the survivability of the species (Parlee et al. 2001; Kendrick 2003; Olsen et al. 2012).
The impacts from development are thought to be worse in the winter, potentially resulting in loss
of habitat, increased predation, and added hunting pressure (Benn 2001; Joint Review Panel
2009; Katz 2010; Kavik-Stantec 2012b), while development on or near calving grounds and
migration corridors is also considered to have negative impacts on caribou (Thorpe et al. 2001;
Canadian Arctic Resources Committee [CARC] 2007; Boulanger et al. 2012).

Partially due to the incorporation of traditional and community knowledge in environmental
assessment processes, there exists a large amount of available information on the observed and
potential impacts of industrial development on barren-ground caribou and their habitat
(Cumberland Resources Ltd. 2005; ICC et al. 2006; Dumond 2007; De Beers Canada Inc. 2010;
AREVA Resources Canada Inc. 2012; Kavik-Stantec 2012a; Jacobsen 2013).

Caribou are said to avoid large development activities, potentially resulting in altered migration
routes, with knowledge holders observing that the caribou sometimes will not return to affected
areas for many years.

“The caribou used to migrate to our land. But now there are mines in the way of their major
migration route. That’s the reason why caribou mind-spirit is weak — it is too weak to come
toward our land now. The caribou feel like there is something in their path, so they turn the
other way. The smell of fumes and smoke can blow far on the barren ground, and the caribou
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can sense that. ” (Caroline Beaulieu [Behchoko] in Legat et al. 2008: 42)

“People have asked that no mining take place near calving grounds because they are afraid it
would diminish the number of caribou.” (Paul Omilgoitok [lkaluktuuttiak] in Thorpe et al.
2001: 84)

“By observing the mines ['ve seen that they are not good for the caribou. In the past, the
caribou used to migrate and stop in the Dathi Hue (Walmsley Lake) area. Very few caribou
move through that area now. People also do not go up into that area now. You go to the mines
to observe the caribou. I've been up to the mines three times and have observed the caribou
there. You just see a few caribou here and there. For me the mines have changed the way
caribou behave, although I am not all that sure how much they have changed. | know the main
caribou migration trails are still there. In the past you could see caribou trails all along the
landscape, even in the summer. You could see their tracks everywhere. Now you do not see
them that much. Just some of the main migration routes remain. These are the only tracks you
see. In the past you could see where the caribou have played when they 've stopped, but now
you do not see these signs of caribou playing. You only see the migration trails. After they put
the mines up in the barrens the caribou have changed for me. The meat, however, still tastes
the same. The way | hunt, I know how far the caribou are from my house. These days the
caribou are much farther away than they used to be. In the past it was not like that.” (Noel
Drybones [Lutsel K ’e] in Kendrick et al. 2005: 185)

“Caribou have very good smell and sight so any industrial development scares them away.”
(Bluenose Caribou Management Working Group [Inuvik/shared] in Benson 2015: 49)

Mineral exploration and mining have increased in areas such as the Kitikmeot and Kivalliq
regions of Nunavut, and there is a lot of concern about the ability of certain herds to withstand
the increased pressure (BQCMB 2011a). Exploration and development of mineral resources in
the Beverly and Qamanirjuaqg herds’ ranges have been raised as topics of great concern by the
BQCMB and its constituent communities, who have spoken out against development in
important caribou habitat. Despite this, interest in mineral development in the region has
continued to grow, especially in the Beverly calving ground south of Garry Lake, where the
number of tenures issued for mineral exploration peaked at more than 700 in 2008, and in the
Qamanirjuag calving ground, where exploration was approved in 2012 and 2013 (BQCMB
2014b). Similarly, the impact of mining on the Bathurst herd’s calving grounds is a key concern
for many people (Thorpe et al. 2001; Golder Associates 2003; Ttjcho Government 2012).

Oil and gas exploration and development is, for the most part, occurring in the winter ranges of
barren-ground caribou only. According to Industry, Tourism and Investment (ITI), the NWT has
large undeveloped oil and gas reserves that could represent a significant portion of Canada’s
marketable petroleum resources (ITI 2014). If this industry were to expand, the potential future
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threats associated with oil and gas could increase significantly. Community members in the
Mackenzie Delta, where the construction of above-ground pipelines is possible, have suggested
that these pipelines, if constructed, may inhibit the migration of caribou, as they will not pass
under them, particularly during winter when deep snow will effectively shorten the gap between
the ground and the pipeline (ICC et al. 2006; ACCWM 2014b).

The potential for oil and gas development on the calving grounds of the Porcupine herd (within
the Arctic National Wildlife Refuge in Alaska) has increased substantially following the 2016
presidential election in the United States. The president has indicated support for opening
onshore and offshore leasing for energy projects. A decision to open up energy leases in the
Arctic National Wildlife Refuge could potentially allow exploration and development in critical
calving habitat used by the herd.

Impacts related specifically to hydroelectric development are limited to the influence these
projects can have on ice conditions on large waterways and, by extension, the ability of barren-
ground caribou to safely cross this ice (Kendrick 2003; Kendrick et al. 2005; Barnaby and
Simmons 2013). This impact is noted specifically for the Beverly herd, where flooding of
Nonacho Lake from the Taltson hydroelectric project has influenced ice conditions on the lake.
This project has also affected the availability of winter forage, with sporadic flooding events
damaging lakeside vegetation (Kendrick 2003; Kendrick et al. 2005; Barnaby and Simmons
2013). If the projects listed in the draft NWT Hydro Strategy (ITI 2008) come to fruition, then
the possible future impacts of this industry may be substantially larger than they are at present.

“My son went hunting at Nonacho Lake, past Grey Lake. We go pretty close to where they
have the hydro, and there is a lot of overflow on Nonacho Lake due to the hydro.” (Terri Enzoe
[Lutsel K’e] in Barnaby and Simmons 2013: 10)

Pollution

The effect of pollution, including airborne particulates from mines and downstream effects on
flora and fauna is an important concern for traditional knowledge holders (Legat et al. 2008;
Kendrick et al. 2005; Diavik Diamond Mines 2011; BQCMB 2011b; Jacobsen 2013). Tailings
ponds and hazardous wastes have not been adequately managed in the past, so there is
understandably concern about the reliability and effectiveness of management on current and
future projects (Golder Associates 2003; Kendrick 2003; AREVA Resources Canada Inc. 2012).

“During the last 4 years, been seeing different results in the caribou when using the skins, the
meat and other parts that she uses. When you take apart the caribou you can see white spots
and bristles, especially inside the knee parts and on the skin. Also, there are rough parts on the
caribou bones, especially on the ankles. The caribou are changing. Sometimes there is less
hair on the ankles. They get this from when they walk near the mine sites. Before the caribou
meat was nice and tender. But the last 4-5 years, the caribou are changing.” (Anonymous
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[Whati] in Jacobsen 2013: 29)

“Tailing ponds from mining camps near Contwoyto use to be very bad and are bad for
caribou. There is either no vegetation around or it is possibly contaminated. There is no
vegetation 5 miles around the tailing ponds. ” (John Ivarluk [Kugluktuk] in Dumond 2007: 20)

A wide range of contaminants have been found in wildlife in northern Canada (Braune et al.
1999). The accumulation of toxic substances represents a potentially serious threat to barren-
ground caribou. Contaminant levels were monitored in most major barren-ground caribou herds
across the north during the 1990s under the Northern Contaminants Program to provide a
baseline of what types and levels of contaminants are present, to help understand their source,
and to consider their significance to caribou (Croft et al. 2009).

There are a few notable examples of contamination sources that are being observed by traditional
knowledge holders. These include radioactive fallout from nuclear weapons testing (WMAC
(North Slope) and Aklavik HTC 2009), contaminated sites such as the Distant Early Warning
(DEW) Line, and abandoned and/or orphaned industrial sites. For the most part, the
contaminated sites documented in the Canadian Federal Contaminated Sites Inventory (Treasury
Board of Canada Secretariat 2014) are in the winter range of barren-ground caribou. There is
limited information regarding the degree and scale of this threat in the available traditional
knowledge literature.

Though the number of contaminated sites is relatively small in the NWT range of barren-ground
caribou, traditional knowledge holders have observed impacts on the health of caribou:

“[About 3 years ago] me and George were hunting down the hill towards King Point. We shot
two big bulls, boy they looked good. When we got there, there was just this light turquoise
colour [stuff] coming out of his nose. Cancer ... One time, I don’t know how many caribou we
shot, just turquoise coming out ... I know there was a lot of sick caribou, not only me who shot
them. There’s quite a few [in that area] ...I never see sick caribou for six or seven years ...
[three years ago] was bad ... Well last few years the caribou we shoot they re healthy since
they had that DEW Line clean-up.” (George Selamio [Aklavik] in WMAC (North Slope) and
Aklavik HTC 2009: 93)

“Sometimes some caribou are not healthy anymore. We never used to see caribou just go
swimming in the ocean. A few times we see caribou just jumping in the ocean, and it’s not
common to see caribou like that ... They belong up on the land ... They get big lumps around
[their joints] when they re swimming in the ocean like that... [ mean their behaviour is not like
before. Everything is changing. Mostly after that DEW Line ... Sometimes they got big sores on
their body too, and you can’t eat them. You just have to burn them.” (Barbara Allen [Aklavik]
in WMAC (North Slope) and Aklavik HTC 2009: 93)
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Further information on body condition trends is included in Physical condition (p. 46).

Seismic lines, pipelines, and roads

Despite a fairly small physical footprint, linear features like seismic cutlines, pipelines, and roads
can impact barren-ground caribou in a variety of ways, including destroying habitat, creating
barriers to movement, and increasing predation as the long open right-of-ways allow predators to
spot caribou from great distances in areas where they would normally have tree cover (Kendrick
2003; Kendrick et al. 2005; Joint Review Panel 2009; BQCMB 2011b; BQCMB 2014b; Benson
2015).

“They’ll slaughter them. Well, somebody’ll shoot them every time they see them regardless.
They’ll clean them right out.” (Morris Blake [Gwich’in community unidentified] in Benson
2015: 50)

“What it does is opens up the country to everybody. You just go down the highway until you
see the tracks...people don’t realize it. It’s going to change the way we do things so much,
right, from cutting wood to...your peace and quiet on the land is not going to be there
anymore...10 years ago, when they put the coal plant between here and Good Hope, they made
that winter road all the way down to Thunder River. Everybody was on there that had a 4x4,
hauling wood. And many caribou were shot, many, but woodlands. Unfortunately, that’s
what’s going to happen.” (James Firth [Inuvik] in Benson 2015: 50)

“When they had that road out to Good Hope that one year from Inuvik, there was caribou right
between Inuvik and Travaillant. And some people found out, and they went up and just
slaughtered them. It was about six, eight years ago. They had a winter road out there. They
were exploring route possibilities for the pipeline, I think. And we heard that they ran into
some caribou. And then a couple of days later, we got a report saying that there was just
caribou legs and heads all over out there. [So,] I'm pretty sure that would happen [with the
Mackenzie Highway]. Nobody goes out there and hunts, and then suddenly, there’s a road, and
everybody is out there hunting.” (Julie-Ann Andre [Gwich’in community unidentified] in
Benson 2015: 55)

Likewise, the presence of roads, road construction, traffic, and pipeline right-of-ways are
examples of habitat disturbances that may be impacting some barren-ground caribou herds year
round (Thorpe et al. 2001; Legat et al. 2001; ICC et al. 2006; Kavik-Stantec 2012b).

Traditional knowledge holders often note that barren-ground caribou are stressed by dust
associated with road traffic, as well as noise (discussed in more detail in Threats and limiting
factors - Noise, p. 68). Barren-ground caribou observed near roads can appear nervous and may
run into the bush at the slightest noise or human scent (Legat et al. 2001). Traffic on the road and
the physical presence of the road itself may change barren-ground caribou behaviour (Thorpe et
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al. 2001; Dumond 2007). Even if they don’t modify their migration routes around infrastructure,
barren-ground caribou quickly learn to avoid the areas with the greatest level of disturbance; for
example, sections of highway where hunting has occurred (Benn 2001).

Some elders think there are ways of technically mitigating the impact of roads. Others feel that
negative effects will be inevitable:

“Regarding the winter road, if you make a road, you cannot make it too high. It’s too hard for
the caribou to get over it. It should be lower. The caribou won't just pass through a little
pathway you make, they go all over. The road needs to be fixed.” (JB Rabesca [Lutsel K e] in
Parlee et al. 2005: 35)

“No matter what you do, caribou will be affected by these mines and roads. The only way to
not affect the caribou is to have no mines and roads. If there is a mine, there will be roads. And
if you have a road, there will be trucks on it. If they put it through, you can’t stop everything
for the caribou. But maybe that is what the caribou need.” (Pierre Catholique [Lutsel K’e] in
Parlee et al. 2005: 35)

“[1] went to the mines this summer to check out the caribou. They don't like those mine roads.
They're too high for them to get across, and they have sharp boulders on the sides where
caribou can get hurt from falling or getting stuck. We even drove in a truck on the road, and
saw the caribou having trouble going up and down the sides of the road. It's no good, and it's
no good for us Dene people. Those mines should do something about this, or maybe soon our
caribou will be all gone.” (Anonymous [Lutsel K’e] in De Beers Canada Inc. 2010: 70)

Traditional knowledge holders involved in the Inuvik to Tuktoyaktuk Highway traditional
knowledge workshops suggest roads may have an initial negative effect on barren-ground
caribou, but over time the caribou may eventually habituate to it, as they have with the Dempster
Highway (Kavik-Stantec 2012b). Participants suggested that to mitigate over-harvesting of the
caribou, if a road is constructed, there ought to be more or improved regulations around barren-
ground caribou harvesting in the region, and these regulations will need to be properly enforced
(Kavik-Stantec 2012b).

With the exception of the NWT’s ice road system, a few all-season roads in the Mackenzie
Delta, and the proposed all-weather road from the Lupin mine site to Bathurst Inlet (79 km)
(Kendrick et al. 2005), threats related to roads are generally highest in the winter range of
barren-ground caribou. For instance, the construction of the Mackenzie Valley Highway (over
800 km) and fibre-optic link (1,154 km) will be through the historic winter range of Bluenose
caribou and will be close by their current winter range. There is also the possibility of
construction of an all-weather road connecting Yellowknife to Whati (94 km) (Department of
Transportation [DOT] 2016). Partial funding for this project was recently approved (CBC News
2017).
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As of 2007, the total length of linear features in the NWT (including main roads, winter roads,
transmission lines, service roads, and pipelines) was 5,658 km (equivalent to a density of 0.40
km/km?; substantially less than that seen in other jurisdictions). This is highest in the Taiga
Plains (3,645 km; 0.75 km/km?) and Taiga Shield (1,122 km; 0.34 km/km?) ecoregions (ENR
2016b). With the proposed projects noted above, this is expected to increase to some degree.

Noise

Traditional knowledge studies indicate that barren-ground caribou do not tolerate noise or human
disturbance well, and that minimizing noise disturbance is important for barren-ground caribou
(Golder Associates 2003; Cumberland Resources Ltd. 2005; AREVA Resources Canada Inc.
2012; Benson 2015). Noise is associated with changing barren-ground caribou behaviour and
stress:

“Across from Déline we had a lot of caribou. PetroCanada came in and did drilling and the
caribou left. Now they are over at Hottah Lake area. Caribou avoid noise — they hear noise
and they go away. Before the oil company the caribou were even on this side of the lake. ”
(Anonymous [Déline] in ACCWM 2014b: 50)

“Low-level flying bothers caribou, as does the activity of active development.” (Tom Wright
[Inuvik] in Benson 2015: 49)

“Elders went to Diavik to look at the mine site and there were not many caribou there. We
used to see a lot of caribou migrate through that area. We suspect the noise from the mine has
made the caribou move away. A lot of the old caribou trails are now covered with moss. There
is so much noise from the mine site; the caribou are migrating away from the site instead of
going along the shores.” (Joseph Nitanatuaq [Kugluktuk] in Terra Firma Consultants 2004:
34)

“I know with disturbances, they tend not to return after they found out it’s disturbed. Like, if
somebody made a big cut road, well, the next year when they came, they would detour that
area.” (Julie-Ann Andre [Gwich’in community unidentified] in Benson 2015: 50)

“Regarding petroleum development - in the 1970s and 1980s people had to go 60 to 80 miles
to hunt caribou east of Tuktoyaktuk because of all the noise from industry.” (Charles Pokiak
[Tuktoyaktuk] in WMAC (NWT) pers. comm. 2015)

Generally, traditional knowledge holders have observed that after the disturbance subsides,
barren-ground caribou will return to the area, although this can take as long as 10 years (Kavik-
Stantec 2012b).

In some cases, it was noted that barren-ground caribou can become habituated to sensory
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disturbances:

“We know caribou and muskoxen are less sensitive to noise. They’ve gotten used to it.
...Caribou and muskox have gotten used to airplanes, skidoos. They re probably more tolerant.
Many years ago, when the wildlife had contact with machinery, they were easily spooked.
That’s not the case today. They have adapted to trucks, skidoos and air planes. They’ve
adapted. And all terrain vehicles too. They have adapted to almost every day noise levels. That
wasn'’t the case years ago.” (Moses Koihok [Igaluktuuttiag] in Golder Associates 2003: 29)

“I've been with the Bluenose caribou and I worked around the Tuk area lots when all the
exploration was going on up there and you would see caribou on those roads and close to the
drill sites and whatnot.” (Harry Carmichael [Gwich’in community unidentified] in Benson
2015: 49)

“Caribou don’t seem to be bothered by that stuff. On the Dew Line they used to have to chase
the caribou off the airstrip when the planes come at Blow River.” (Tom Wright [Inuvik] in
Benson 2015: 50)

Climate change

Climate change-related effects on barren-ground caribou are described throughout the available
traditional knowledge literature, representing observations made in every region where barren-
ground caribou are found and at every stage of their life cycle. The number of community
observations, as well as discussions about climate change is increasing.

Increased variability in weather patterns is resulting in hotter, drier summers that increase the
chances of large forest fires, while more frequent freezing rain events make it very difficult for
caribou to access winter forage (BQCMB 2011b). Additionally, changing climatic conditions are
causing changes in range and abundance of predators, as well as habitat alterations resulting
from melting permafrost and erosion (WMAC (North Slope) and Aklavik HTC 2009; Boxwell
2013). Changes in climate that result in caribou gaining earlier access to vegetation could be
beneficial (Benson 2015), but the many impacts of climate change discussed here are thought to
have adverse effects on barren-ground caribou. While healthy caribou herds can adapt to some
degree to these kinds of habitat changes, caribou herds in decline have more difficulty adapting
(Benson 2015).

The effects of climate change can be both direct (e.g., icing events) (Thorpe et al. 2001; WMAC
(North Slope) and Aklavik HTC 2009; Benson 2015; Denesuline Né Né Land Corp. 2015) and
indirect (e.g., increasing number or intensity of forest fires) in nature (Thorpe 2000; Gordon et
al. 2008; Katz 2010; Boxwell 2013; Jacobsen 2013; ACCWM 2014a; BQCMB 2014b; Benson
2015).

“It depends on the food that’s growing up and the freezing rain, freezing snow and everything
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like that, it’s not good for the caribou.” (Donald Avuigana [Aklavik] in WMAC (North Slope)
and Aklavik HTC 2009: 48)

“Climate change has taken a toll on caribou, predators and habitat, participants said. It is
warmer now than in the past across the Beverly and Qamanirjuaq caribou ranges, with more
flooding and freezing rain. This unusual weather may be altering caribou movements,
encouraging disease and resulting in more drownings at river crossings.” (BQCMB 2011b:
30)

“Oh, [icing events are] hard on them. They can’t run. They just walk. They can’t run away,
and [they] have a heck of a time to find food.” (Morris Blake [Gwich’in community
unidentified] in Benson 2015: 52)

“I’'m sure it happens when it happens, but I think it’s more in the last 10 years, because I never
used to remember it raining in the fall time when we were kids. It’s mainly in the fall time with
the rain, and probably the heavy snow that covers the lakes before they freeze, because it you
have too much snow on the lake before it gets cold enough to freeze, the lake stays open. And
then there too if they’re crossing, they’d run into slush and they would cut their hooves.
Even...with that crust, it would cut their hooves up.” (Julie-Ann Andre [Gwich’in community
unidentified] in Benson 2015: 52)

“Deep snow doesn’t necessarily mean the caribou will be skinny, but out on the barrens when
the snow is really hard packed and in the forest when the snow is crusted; it is harder for the
caribou to break through that for their food.” (Jim Fatte [Lutsel K’e] in Lyver and LKDFN
2005: 48)

Changing weather conditions may also influence caribou mortality, as extreme weather events,
especially cold conditions during the calving season, may increase the mortality rate of calves.

“Due to climate change they changed [calving locations] quite a lot. Sometimes the spring
come too early and then [they] have a heck of a time to cross rivers in order to get to the
calving grounds ... | remember [10] years ago that happened ... Some years when it’s warm in
the spring time they have a difficult time to get through here 'cause there’s lots of snow. Some
vears that snow is hard enough to go on top ... You know, they’re migrating a little too late,
starting late from way up [Fort McPherson] way. They should be down there by April, April
and May where they have their young. Sometimes they 're up here ’til end of May and then it’s
too late. Then when they re heading down they drop their young on their way down. So they
start having their young ones about the end of April. Some years May is so cold those
youngsters don’t survive. It’s too cold.” (Donald Avuigana [Aklavik] in WMAC (North Slope)
and Aklavik HTC 2009: 54)
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As mentioned in Caribou habitat (p. 14), snow conditions can have a large impact on caribou.
Deep or wind-packed snow and ice crusts make it hard or even impossible to access forage. Deep
snow may also influence the ability of caribou to move across the landscape. These deep snows
are particularly hard on small caribou calves.

During the summer, extreme heat events lead to heat exhaustion and exacerbate stress from
biting insects (Dumond 2007).

“With the hotter summers that we re having now, that must be hard for them. Because of that,
there’s a lot more mosquitoes. So I think that really affects them...I think we used to get more
rain. It seems like we don’t get as much as we used to, the last few years, anyway. You talk
about climate change... It never used to be that way. But in the last few years, I really noticed
that all the falls have been like stretched right out longer, like this year and the year before, the
rabbits were white, and we never even had snow. So it’s late.” (James Firth [Inuvik] in Benson
2015: 52)

“During hot days, caribou have to try to keep cool otherwise they can overheat. It is likely that
as climate generally warms and days of extreme heat and forest fires become more frequent,
ways to prevent dehydration and overheating become more important for caribou. Caribou
adapt to the heat by staying near the shorelines, lying on patches of snow, drinking water,
wading and swimming in the water, eating moist plants, and sucking on mushrooms.” (Thorpe
et al. 2001: 150)

Adherence to traditional laws and harvesting protocols

Non-traditional harvest practices are considered a threat to barren-ground caribou; this includes
activities like reckless shooting, overuse of motorized vehicles, wastage of meat and leaving
carcasses on the ground, not sharing meat, and not using the entire carcass. Traditional
knowledge holders state that barren-ground caribou may move out of an area if traditional laws
and harvesting protocols that respect the caribou are not followed (Beaulieu 2012; Sangris 2012;
Benson 2015; Denesuline Né Né Land Corp. 2015).

“They used to respect caribou long ago. When we hear the caribous are coming, we just leave
them for a while ‘til the leader pass, ‘til the lead bunch pass. After they pass, they always start
hunting. Like today, soon as they hear there’s caribou down here they take off with speed boats
and put their skidoos in the boat and just drive up—hit the leader. | guess since that time our

caribou don’t like to go through that route anymore. I guess that’s why we don’t have too
much caribou.” (Anonymous [Aklavik] in WMAC (North Slope) and Aklavik HTC 2009: 23)

“There’s too many people around that don’t have respect. And that’s why you have so many

wounded caribou. They don’t take the time to set up the gun, and they just shoot into the herd.
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[Everyone should] just take what you need. A toboggan can only handle so much, you know. So
Jjust take what you need.”” (James Firth [Inuvik] in Benson 2015: 55)

It is commonly remarked that disturbing the leaders of the migration can have detrimental
effects. The leaders are seen as the knowledgeable individuals that lead the way for the rest of
the herd (Legat et al. 2001).

One of the main concerns that arises from non-traditional harvesting is the loss of quality
breeding males associated with sport hunting or male-only harvest practices (ACCWM 2014b;
Benson 2015):

“Shooting only bulls is very dangerous. Sport hunters shoot the good breeding bulls and it can
affect the population... Sports hunters don’t understand that the bulls are important to the
herd. They tend to go for the largest, strongest bulls, but they should be left in the herd to pass
on their genes. The practices involved in sports hunts contradict the law of ‘survival of the
fittest’ and removing the best bulls will weaken the herd.” (Anonymous [Kugluktuk] in
ACCWM 2014b: 170)

“Killing all the bulls, when it’s time to breed, there won't be any prime caribou for breeding.
They are needed in the rut.” (Bluenose Caribou Management Working Group [Inuvik] in
Benson 2015: 38)

At the same time, management boards like the Porcupine Caribou Management Board (PCMB)
and the BQCMB are supporting male dominated hunting practices (BQCMB 2011b). Fred
Sangris (Ndilo) (in Sangris 2012: 78) documents the concern that elders have with respect to the
loss of mature males:

“He said, the way nature works is that ekwo could be in big numbers, but in some years the
breeding bulls are not there. When the breeding bulls are not there, immature bulls will take
over. There is more inbreeding, and the herds become weak. The calves are not strong; many
don’t survive. He said the cows sense that something is wrong, so they leave, and migrate with
other herds.”

Overharvesting

Traditional knowledge holders recognise that the harvest of barren-ground caribou is seen by
biologists as an important threat, but the topic of overharvesting is highly controversial. At the
very most, hunting pressure was identified as a moderate current threat to some barren-ground
caribou herds in the NWT (Legat et al. 2008; ACCWM 2014b). Traditional knowledge holders
also know that compared to historical times, the subsistence harvest brings in only a fraction of
the caribou it used to, since people are no longer entirely reliant on the environment, including
caribou, for subsistence (A.W. Banfield in Sandlos 2004).
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Over-harvesting is mentioned in a variety of reports from across barren-ground caribou range
(WMAC (North Slope) and Aklavik HTC 2009; WRRB 2013; ACCWM 2014b; BQCMB
2014a) and especially if the informal wild meat economy (such as when caribou meat is sold via
social media groups) represents a wide-ranging impact on barren-ground caribou, harvest may
represent an important threat:

“This is more of a concern or advice. | think it is about time that the WMAC and the boards
start trying to decide what they consider is commercial. People are harvesting and selling their
caribou. [I] know of someone shooting 15 caribou on the highway and getting paid $4,000. No
good will come of this. This is a touchy issue but we need [to consider it]. People are sadly
mistaken if they think it is not happening. I know of someone who came up from Fort Smith and
shot and sold so many caribou that he paid off his VISA. The only way it is going to work is if
we all work together.” (Anonymous [Inuvik] in ACCWM 2014b: 130)

“[1] met a chief from down there and he said the same thing — people are doing it. He bought
caribou from someone; [it’s] too easy. I am concerned about how many people are doing that
— a guy comes to the door and asks how many do you want, going door to door. Hopefully that
don’t happen here.” (Anonymous [Fort McPherson] in ACCWM 2014b: 168)

“I have a problem with commercial harvesting, not with outfitting. I don’t like to see a price
put on the caribou. It creates a financial incentive for hunting caribou for selling. There are
more rules with outfitters. Because they are limited to one or a few tags, they aren’t just going
to blast away. This would more than likely be the biggest impact on the caribou, if allowing
commercial harvesting. Subsistence and resident harvesters are not out to make profit. They
harvest for the needs of their community. There is always the temptation to make more money
if there is commercial harvesting.” (Anonymous [Aklavik] in ACCWM 2014b: 168)

It has also been noted that when barren-ground caribou population numbers are lower than
typical in a natural cycle, any threats are exacerbated and recovery is slower (Beaulieu 2012).

“You can’t expect the caribou to go up when we are killing, killing, killing.” (Bluenose
Caribou Management Working Group [Tsiigehtchic] in Benson 2015: 55)

Many traditional knowledge holders agree that proper hunter education and enforcement of
regulations can limit the adverse impacts of harvesting:

“[Young hunters leave parts behind] ’cause they don’t know, nobody tell them. They don’t
know how to eat the head or cook the head. Arms, they throw them away, they don’t pack them
out.” (Anonymous [Aklavik] in WMAC (North Slope) and Aklavik HTC 2009: 84)

“[Caribou is] not as much as before .... I think people bother them too fast. Don't let the first
bunch pass. When | was growing up the elders used to let the first bunch pass. They follow
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their trail. It’s like if you want out, you make trail, somebody will follow you. If that trail is not

there the caribou is going to go some other place. That’s what is happening now. " (George
Selamio [Aklavik] in WMAC (North Slope) and Aklavik HTC 2009: 45)

At the same time, it is generally acknowledged that active management and enforcement of
harvest numbers and harvesting practices needs to occur (ACCWM 2014b):

“Active management really needs to happen with the human activities and especially those
associated with harvesting because action can be taken there that is proactive. We know that
not all communities harvesting caribou have or account for wounding loss. Some communities
are very good and responsible with community hunts, taking only what is required and making
sure wounded animals are found and harvested. Other communities take more than is needed,
have high wounding losses which are not accounted for and have admitted such.” (Anonymous
[Fort Simpson] in ACCWM 2014b: 116)

Predation

Wolves, wolverines and grizzly bears are known predators of barren-ground caribou (discussed
earlier in Interactions, p. 26). Wolf numbers are reported to have increased (Benson 2015),
possibly in response to increases in moose and muskoxen abundance. The impact of this
increased wolf abundance on barren-ground caribou is a concern to traditional knowledge
holders (Ttichg Government 2007a; WRRB 2010c, d, 2013; Benson 2015). Alongside a reported
increase in the number predators, there has also been a corresponding decrease in the number of
people who are hunting wolves (Dumond 2007; WRRB 2013) and desire to better understand
predation rates in relation to harvesting rates (Benson 2015).

“With the numbers that are given to us, it's not affec -- the proper numbers, as we are told that
estimate numbers are given to us. The tradition knowledge for our Inuit know for many years.
They've heard many times that caribous are declining and we're the ones that get pointed for
that declining. The -- the wolfs has to be looked at. Grizzly bears coming around further north
has looked at.” (Attima Hadlari [Kitikmeot community unidentified] in WRRB 2010c: 205)

“Long ago there were a lot of trappers out on the land. They could make a good living
trapping. Today there is nobody out there, so all those predators are growing, especially the
wolves. They are really migrating. I don’t like saying that but it is true. And the wolves, they
are bad for caribou and moose too.” (Bluenose Caribou Management Working Group
[Tsiigehtchic] in Benson 2015: 51)

“We need to know predation over harvest rate. I think the predation rate on the herds is more
than harvest. We need to know this to manage better.” (Bluenose Caribou Management
Working Group [Inuvik/shared] in Benson 2015: 51)
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Concerns about predation are described throughout the available traditional knowledge literature,

and are of high importance to knowledge holders throughout the barren-ground caribou’s NWT
range.

“Regarding the predations of the caribou, I guess, you know, like predators like such as
wolves, so the wolf population seems to be increasing somewhat -- the treeline wolf, that is. So
this -- the -- if you look at the caribou about, mean that there's about two hundred (200)
wolves, | guess, yonder. They consume something like four thousand (4,000) caribou a year. So
I've seen -- I've seen on a trip down to Wekweeti one time, and there we ran into a wolf pack
about -- in amount of a hundred and fifty (150). But according to the ENR report, | guess, out
in the -- through the dens, you know, they identified there were --it sounds like it's a low
number. But if you were out on the land, you find more wolves. Yes, to date, the -- they carry --
the wolves, I guess, you know, they — they come into, I don't know, hundreds in a pack. We just
came out from the hunt from -- out on the Granite Lake area. There's a lot of wolves out there.
I guess they're feeding on some caribou out there as we speak.” (Joe Rabesca /Behchokog] in
WRRB 2010d: 164)

“Sometimes wolves are good, but some of them are bad. They re hungry all the time. They just
go, and they leave all the good parts too sometime. They just eat a little bit.” (John Jerome
[Inuvik] in Benson 2015: 51)

Traditional knowledge holders often suggest that hunters and trappers should be encouraged to
harvest more wolves, with the intent being to limit the impact of predation on barren-ground
caribou.

“Elders also talked about wolves in our country; they have said one wolf kills around fifty
caribou a year. Our group said they know there is a large wolf population in the country. So
some of the elders suggested that maybe it’s time to give wolf and bear tags to outfitters when
they take groups out on the land. The outfitters could start hunting wolves and bears to reduce
their population, the elders would like to see that done as well.” (Jackson Lafferty
[BehchokolYellowknife] in Thcho Government 2007a: 21)

“...[A]lso there's lots of, like, wolf. Probably the wolf takes many of the caribou, even in
Wekweeri, because a -- a wolf eats all the time, and also the bear. It'd be good to have that in
our monitoring to see maybe we should be harvesting more wolf.” (Charlie Simpson [Whati] in
WRRB 2010d: 239)

However, Benson (2015) also notes that wolves and caribou are linked, with the wolf population
limited by the caribou population, and further suggests that culling wolves could lead to an
increase in the wolf population. Likewise, Denesuline Né Né Land Corp. (2015) knowledge
holders state clearly that wolves should not be killed; they are felt to be integral to the health of
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the ecosystem, providing food for scavenging animals like foxes.

“I think there is less because the Bluenose does not come in there anymore, I think maybe last
year we might have got four wolves. Where usually we get 10 or 12. | think the wolves are
more after moose in that area. There is quite a bit of moose in there. But before when the
Bluenose were all in there, there was bears and lots of wolves and lots of wolverines.” (James
Firth [Inuvik] in Benson 2015)

“And there’s so much wolves. [Because they are] breeding, apparently...Some of us used to
kill them, and then, a couple people told us, ‘you shoot one wolf, suddenly next year it’ll be
four more’, for example. They breed because they die. That’s what ['ve been hearing, and
that’s pretty close to what I've been seeing.” (Morris Blake [Gwich’in community unidentified]
in Benson 2015: 41)

It has also been noted that the populations of grizzly bears and eagles, known and possible
predators of barren-ground caribou calves respectively, may be increasing (Benson 2015).

Disease and parasites

There is relatively little information on the magnitude of the impact parasites and disease have
on barren-ground caribou in the available traditional and community knowledge sources. Most of
the information that is available is related to nose bots and warble flies and trends in the latter
(see Interactions, p. 26, and Physical condition, p. 46).

Parasites such as nose bots and warble flies are generally considered normal in barren-ground
caribou, but their impact on caribou health can be exacerbated if other factors are also affecting
the health of the caribou.

“When summers are warm and wet there are more insects. Insects, in particular warble flies
and nose bots flies can affect the behaviour of caribou. Caribou spend less time feeding or
resting when flies are abundant. By fall time caribou are not as fat compare to years with a
cooler summer.” (Anonymous [Kugluktuk] in Dumond 2007: 15)

“In the recent years, we observe more sickness in caribou. During the rut, the animals are
weak and it is easier for predators to get them. Predators have increased. In the past caribou
seemed healthier.” (Anonymous [Kugluktuk] in Dumond 2007: 15)

The potential for disease transmission between white-tailed deer, which are extending their range
in the NWT (e.g., as far north as Fort Good Hope), and barren-ground caribou, is a potential
threat. BQCMB (2011b), the only source that mentioned this interaction, indicated that white-
tailed deer may negatively influence the survival of barren-ground caribou and that hunters
should make an effort to harvest as many deer as possible in an effort to stop their advance
northwards into caribou winter habitat.
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In general, the number of diseased barren-ground caribou is seen to be increasing, and there are

different types of diseases and conditions being reported now, including, for example, lungs
stuck to rib cages, pus in joints, tape worm cysts, and sandpaper skin.

Collars

Traditional knowledge holders in every region of the NWT have noted that some research
methods, especially collaring, are impacting barren-ground caribou. These practices remain
controversial in many communities. The main concerns are that these research methods cause
physical injury, stress, and weakening of the animals, and that these practices are culturally
inappropriate and disrespectful (Kendrick et al. 2005; Thchgo Government 2007¢; Katz 2010;
WRRB 2010b). Concerns with collars are associated with the large size and weight of the
collars, the loss of hair that the collars may cause by rubbing, interference with feeding, irritation
and the possibility of strangulation, and icing of collars (Kendrick et al. 2005; Denesuline Né Né
Land Corp. 2015):

While the majority of the comments related to collaring in the available traditional knowledge
literature see the practice as negative, some individuals may be comfortable with the research
method and have even suggested methods of improvement:

“Not allowing more collars to be deployed on caribou for monitoring winter distribution is not
responsible. More collars are needed.” (Anonymous [NWT Meétis Nation community
unidentified] in ACCWM 2014b: 109)

“If [the collars] were different colours for each herd, then people would know which herd they
were looking at and they could tell if they were mixing.” (Anonymous [Aklavik] in ACCWM
2014b: 107).

“Well, if you lose 10 caribou [through being collared], you might gain 10,000. So, there’s
always a sacrifice. If you want something there’s going to be a sacrifice.” (Tom Wright
[Inuvik] in Benson 2015: 58)

This threat can be reversed or mitigated through the use of culturally acceptable research
methods (ACCWM 2014b). As noted by Ryder et al. (2010), there is good agreement between
traditional knowledge and collar data in areas where local resource users currently harvest.
Traditional knowledge information became less robust and agreed less with collar data in areas
that are not visited often, a fact that has been observed by traditional knowledge holders
themselves:

“Another thing that bothers me is we used to go up to the headwaters [Arctic Red River] to get
caribou — /we] don’t know what the herd is doing because no one goes up there anymore —
[this] should be looked at. Everyone needs to be involved to manage caribou.” (Anonymous
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[Tsiigehtchic] in ACCWM 2014b: 131)

POSITIVE INFLUENCES

A number of positive influences, both current and potential, exist for barren-ground caribou and
their habitat in the NWT. These are outlined below.

Protection measures

The calving grounds of three herds are partially protected from development through their
inclusion in various protected areas: portions of the Porcupine herd’s range are found in Ivvavik
National Park and Vuntut National Park (Yukon) (Community of Aklavik et al. 2008;
Community of Inuvik et al. 2008; Parks Canada 2016); the Bluenose-West herd’s calving
grounds are found in Tuktut Nogait National Park (NWT); part of the traditional inland calving
grounds of the Beverly herd are found within the Thelon Game Sanctuary (NWT and Nunavut)
(BQCMB 2011b), and the Queen Maud Gulf Bird Sanctuary encompasses most of the Ahiak and
Beverly herds’ calving grounds (coastal Beverly calving ground only) (ACCWM 2014a). Some
habitat protection may also be provided through a proposed NWT national park, Thaidene Nene,
in the ranges of the Bathurst, Beverly, and Ahiak herds (Wildlife Act 2013).

Land use plan zoning provides some protection to barren-ground caribou herds throughout the
NWT. Under the Gwich’in and Sahtd land use plans, barren-ground caribou are offered
protection through special management zones and conservation/heritage conservation. While
development is permitted in special management zones, it is limited by specific conditions in
each zone designed to protect identified values. Many of the special management and
conservation zones include barren-ground caribou as a value to be respected (Gwich’in Land Use
Planning Board 2003; Sahtu Land Use Planning Board 2013).

The Thcho Land Use Plan, released in 2012 by the Thcho Government, establishes five land use
planning zones: wehexlaxodiale (land exclusion zone), dék’casiizedaa (habitat management
zone), gowhado yek’e t’u k’e (traditional use zone), Thcho nawoo ké dét’ahot’it (cultural
heritage zone), and asu haxowu gha enehatg (enhanced management zone). Each zone offers
varying levels of protection depending upon the values that they are designed to preserve (Thcho
Government 2013).

In the Inuvialuit Settlement Region, six community conservation plans set out guidelines for land
and resource use in their respective regions. Special Designated Lands of importance to barren-
ground caribou include: Bluenose-West caribou herd winter range; eastern North Slope, east of
Babbage River (Community of Aklavik et al. 2008; Community of Inuvik et al. 2008;
Community of Tuktoyaktuk et al. 2008); Fish Hole/Cache Creek and Big Fish River
(Community of Inuvik et al. 2008); Bluenose-West caribou core calving and post-calving
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grounds (Community of Paulatuk et al. 2008); and Cape Bathurst caribou core calving and post-
calving grounds (Community of Paulatuk et al. 2008; Community of Tuktoyaktuk et al. 2008).
In addition to these land protection categories, conservation measures aimed specifically at
barren-ground caribou are beneficial. These include supporting certain management planning
initiatives, protecting important habitat from disturbance, ensuring harvest is sustainable, and
discouraging meat wastage (Community of Aklavik et al. 2008; Community of Inuvik et al.
2008; Community of Paulatuk et al. 2008; Community of Tuktoyaktuk et al. 2008).

The draft Nunavut Land Use Plan includes provisions for the protection of core calving areas,
post-calving areas, migration corridors, water crossings, and rutting areas. Once approved, the
land use plan could act as a positive influence on Nunavut caribou herds, including the four
herds shared with the NWT (Qamanirjuag, Bathurst, Bluenose-East, and Beverly). Development
applications that are submitted prior to land use plan approval, however, will be grandfathered
and not subject to the protection provisions included in the land use plan (Nunavut Planning
Commission 2016).

Caribou of the Tuktoyaktuk Peninsula herd are offered seasonal protection through application of
a closed harvesting season in regulations (Davison et al. 2014; ENR 2016a). All harvest is
currently closed on the calving grounds of the Cape Bathurst herd near Cape Bathurst, Husky
Lakes, and Liverpool Bay. A summary of current harvesting restrictions is included in
Interactions (p. 26).

Traditional laws and harvesting protocols also provide for the protection of calving grounds;
harvesting in calving grounds is discouraged because calving grounds represent important areas
for caribou reproduction. It is essential to avoid disturbing caribou during this critical time of
life; this is seen as a lack of respect and is a violation of traditional laws and harvesting
protocols. Conversely, the absence of human presence in calving grounds could facilitate access
by predators. This is commonly discussed in communities (Firth pers. comm. 2017) and shows a
strong awareness of these issues and represents a positive influence. In this context, predator
control programs could be beneficial for the protection of calving grounds.

Harvest reduction and decline

Relative to harvests 30 or 40 years ago, the total number of barren-ground caribou harvested by
both subsistence hunters and resident hunters has decreased across the NWT (Joint Secretariat
2003; Gordon et al. 2008; GRRB 2009; WMAC (North Slope) and Aklavik HTC 2009; Boxwell
2013; Cooley and Branigan 2013; Jacobsen 2013; ACCWM 2014b; Boxwell 2014). The onset of
this reduction in harvest coincided with the adoption of the skidoo, as hunters no longer needed
to provide meat for their dog teams (WRRB 2010b; ACCWM 2014b). Declines in harvest also
stem from various socioeconomic barriers such as the increased costs associated with utilizing
motorized transport in accessing the caribou herds and the introduction of harvest restrictions
(ACCWM 2014b). Details on harvest management are provided in Interactions (p. 26).
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“In the days when | was driving sled dogs in the barren-lands, caribou -- quite a bit of caribou
were taken for food source because in the olden days, almost every household, or tipi -- or tipi
or tents had to go out hunting to feed their families, and they had to stock up on the fat and on
the meat that they needed. ” (Fred Sangris [Ndilo] in WRRB 2010c: 238)

“Long ago people harvested a lot — they had to harvest for their dogs...” (Anonymous
[Aklavik] in ACCWM 2014b: 67)

“...Today, in the Dene communities across the north, not every household goes out and hunt
caribou. Not every household. So we can't blame the Aboriginal. ” (Fred Sangris [Ndilo] in
WRRB 2010c: 238)

“Today it is not like years ago where you had to feed yourself and your dogs. Today you don’t
need that. One or two caribou — | go through three and from spring to now and 1 still have
caribou left — three in the spring and that is all a guy needs.” (Anonymous [Tsiigehtchic] in
ACCWM 2014b: 68)

“We see a lot of caribou around our camp and ... I guess when my family was home we
probably went through 15-20 caribou a year. Now the two of us, we go through three, four
maybe at the most, that’s about it. So we don’t need to harvest as much.” (Anonymous
[Aklavik] in WMAC (North Slope) and Aklavik HTC 2009: 73)

“Participants in the young adult focus group said that they generally do not hunt much
because they do not have snowmobiles.” (Anonymous [Rankin Inlet] in AREVA Resources
Canada Inc. 2012: 4-7)

“In the ISR and GSA hunting zones had an effect on the average distance harvesters had to
travel to hunt caribou.” (ACCWM 2014b: 74)

The reduction in harvest reduces overhunting and increases the sustainability of the caribou
populations (WMAC (North Slope) and Aklavik HTC 2009).

“Don’t overhunt. If you follow that, don’t overhunt, you’ll always have caribou... If you
overhunt you re Killing [caribou] for nothing. Why hunt more than what you need? If you go to

the store you buy what you need, you don’t overbuy. Same thing, hunting.” (George Selamio
[Aklavik] in WMAC (North Slope) and Aklavik HTC 2009: 73)

Positive aspects of harvesting and indigenous caribou management

The continued harvest of caribou also has the ability to help prevent dramatic fluctuations in
caribou populations, and can help limit the spread of diseases.

“... [T]hey sent over a few caribou and then now there's overpopulated...Back in '67 the -- the
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Government sent some caribou over to the island. And about twenty (20) years later we finally
can harvest a few and then after that we're telling the Government that we need to harvest
more before the disease that's coming around. And then, of course, the Government didn't
listen to us at the time and -- and then finding out later on that disease has started coming
around. And from there the GN was willing to work with us. So when they're over populated in
the species, over populated, they get disease.” (Lucassle Nakoolak [Coral Harbour] in WRRB
2010c: 207)

Active participation in co-management can be seen as a positive influence, supporting
collaboration and culturally appropriate caribou conservation planning, as well as stewardship.
However, it’s also acknowledged that herd protection cannot be achieved by one group or one
community alone; it must involve the territory as a whole (Benson 2015).

“We're the ones that said, ‘Because there’s no caribou, then here’s a quota.’ And everybody
bought into it. Of course, there’s people that are going to break the law. But that’s far and
[few] in between there. Yes, definitely, we are part of it. And we support it.” (James Firth
[Inuvik] in Benson 2015: 57)

“I'm thinking about the future of our caribou. I've not hunted caribou for the last six years.
I'm trying to abide by this. I think there should be a temporary ban on hunting all caribou until
a management plan is in place. Don’t wait for the Minister to act. We are at a critical stage
and if we want to keep our caribou we are going to have to move all at once.” (Bluenose

Caribou Management Working Group [Inuvik/shared] in Benson 2015: 58)

There is increasing emphasis on the important of engaging and training youth in the areas of
traditional laws and harvesting protocols.

“When on a hunting trip or just going out on the land, you should involve youth. Describe the
land, the names and the important of the area. Please describe it in both Dene language and
English so the youth can better understand and gain knowledge and wisdom. The youth don’t
mind if they don’t get paid. They just want to be given chances to go out on the land. Most
youth don’t own any survival gear. So please help our youth by providing rides, a place to
sleep, and meals for the trip. Taking our youth on the land to hunt, trap, fish and monitor will
support the Pekwe conservation plan because it will teach the youth how we take care of our
land, ensuring our culture and traditions are preserved. That’s how we can make sure the
caribou will come back.” (Ted Mackeinzo[Délyng] in Déline Pekw¢ Working Group 2016: 18)

“Our youth must know about how the grandfathers hunted and what the big issue is today
about caribou. Many of them are probably wondering why we re talking so much about it. 1
think all we want is for children to hunt like their grandfathers.” (Walter Bayha [Déline] in
SRRB 2016a: 36)
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“All our youth get to go out on the land. They all hunt for themselves. They all hunt for their
families, but they re taught at a young age to live out there. I have two nephews that are at the
age of ten they were already going hunting. Nowadays, they 're fifteen and sixteen. They go out
there. They talk about what they hunted and how they hunted. I'm proud to say that I could

hear that they have respect for what they 're doing because, as hunters, you want to respect.”
(David Codzi [Colville Lake] in SRRB 2016a: 37)
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e Alphonz Nitsiza [Whati]
e Attima Hadlari [Kitikmeot community unidentified]
e Barry Taylor [Yellowknife]
e Charlie Simpson [Whati]
e Edward Chocolate [Gameéti]
e Fred Sangris [Ndilo]
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e Harry Apples [Behchoko]

e Jimmy Martin [Behchoko]

e Joe Rabesca [Behchoko]

e Leon Lafferty [Behchoko]

e Leon Modest [Délne]

e Lucassle Nakoolak [Coral Harbour]

e Sheryl Grieve [North Slave Métis community unidentified]
e Todd Slack [on behalf of Yellowknives Dene First Nation]

From Zoe 2012:
e John B. Zoe [Behchoko]
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Scientific Knowledge Component

PREAMBLE

This status report benefitted from the simultaneous drafting of a status report for the assessment
of barren-ground caribou under the federal Species at Risk Act (Committee on the Status of
Endangered Wildlife in Canada [COSEWIC] 2016). Many of the sections in the scientific
knowledge component of this report and the COSEWIC (2016) report were drafted
simultaneously and therefore contain the same content. The Species at Risk Committee (SARC)
acknowledges the Terrestrial Mammal Sub-committee of COSEWIC for its work.

SPECIES OVERVIEW

Names and classification

Scientific name Rangifer tarandus groenlandicus Linnaeus 1767
Common Name (English)  Barren-ground caribou

Common Name (French)  Caribou de la toundra (Canada), renne (France)

Name of Porcupine, Tuktoyaktuk Peninsula, Cape Bathurst, Bluenose-West,
subpopulation(s)/herd(s) Bluenose-East, Bathurst, Beverly, Ahiak, and Qamanirjuaq

Family Cervidae Deer Family

Life Form Vertebrate, terrestrial mammal, deer, caribou

Systematic/taxonomic/naming clarifications

Caribou from the Mackenzie Delta east to Hudson Bay including Baffin Island are classified as
the sub-species groenlandicus (Banfield 1961). Within the Northwest Territories (NWT), R. t.
groenlandicus presents as nine identifiable subpopulations/herds: Porcupine, Tuktoyaktuk
Peninsula, Cape Bathurst, Bluenose-West, Bluenose-East, Bathurst, Beverly, Ahiak, and
Qamanirjuag. These nine herds fall within COSEWIC’s Designatable Unit (DU) 3 (barren-
ground caribou of northern and northwestern Canada) (COSEWIC 2011). For the purposes of
this report, the term ‘herd’ will be used to describe these groups.

The Porcupine caribou herd, which seasonally crosses into the western NWT from the Yukon
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and Alaska, was classified as an R. t. granti “intergrade” between R. t. groenlandicus and the
Alaskan sub-species granti (Banfield 1961). However, this taxonomy is out-dated as techniques
and analyses have changed since Banfield’s (1961) classification, which was mostly based on
skull characteristics, pelage colour, and antler shape. Based on genetic analyses of nuclear and
mitochondrial DNA (see Population, p. 122), although the Porcupine herd was genetically more
distinct than the other NWT and Nunavut (NU) barren-ground caribou herds, the differences
were not supportive of a sub-species level of distinction (Zittlau 2004). However, owing to the
degree of geographic separation of the Porcupine herd from the other eight herds, it has been
assessed separately here.

Naming clarifications

Refined definitions of herds since the 1960s and increased knowledge of caribou movements led
to changes in the number of herds identified within the NWT. Until Thomas (1969) recognized
herds based on their return to an annual calving ground, the herds were based on winter
distribution across the NWT (including the area that became NU). This meant that Banfield
(1954) recognized 16 herds, which Thomas (1969) reduced to four herds (Bluenose, Bathurst,
Beverly and Qamanirjuaq). Then, Nagy (2009b) summarised how three calving areas had been
recognized for the Bluenose herd (Kelsall 1968; Hawley et al. 1979; Brackett et al. 1982; Latour
and Heard 1985; Latour et al. 1986) in the Cape Bathurst, Melville Hills and Bluenose Lake
areas. Nagy (2009a and b) used a cluster analysis of the locations of satellite-collared females in
1996-2006 to support the designation of the Cape Bathurst, Bluenose-West and Bluenose-East
herds. Further examination of the basis for the number of herds (Nagy et al. 2011) used NWT
and NU data for all satellite-collared caribou (1993-2008) to examine the annual spatial
clustering between females. The designation of six herds in the NWT was considered robust and
supported the use of definitions based on fidelity to calving grounds (Cape Bathurst, Bluenose-
West, Bluenose-East, Bathurst, Beverly (as defined by Nagy et al. 2011) and Qamanirjuaq)
(Nagy et al. 2011).

The most recent herd to be identified was the Tuktoyaktuk Peninsula herd, which was recognized
in 2005 after domesticated reindeer had been removed from the Tuktoyaktuk Peninsula. People
had reported seeing caribou there and a survey in September 2005 revealed 3,800 caribou, of
which less than a third were reindeer (Branigan 2005; Nagy and Johnson 2006; Davison and
Branigan 2011).

There is currently uncertainty about whether there are four or five herds (Beverly, Ahiak
(sometimes referred to as the Queen Maud Gulf herd), Qamanirjuag (NWT and NU), Wager Bay
and Lorillard (NU only)) in the eastern barren lands. This reflects changing knowledge,
differences in how herds are defined either by calving ground affiliation among females or
overall (all seasons) affiliation (Nagy et al. 2011), analytical techniques, as well as changes in
caribou abundance and movement. Up until the late-2000s there was general agreement that the

NORTHWEST TERRITORIES

SPECIES Page 94 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Beverly herd calved on an inland calving ground south of Garry Lake, while the Ahiak herd
calved along the Queen Maud Gulf coast (Gunn et al. 2000; Adamczewski et al. 2009;
Adamczewski et al. 2015).

Surveys conducted in 1994 on the Beverly herd’s traditional inland calving ground revealed an
estimated 120,000 breeding females (43,100 SE) on the calving ground and an estimated 276,000
adults and yearlings in the herd as a whole (106,000 SE) (Campbell et al. 2012a). The herd was
not surveyed again until 2002 (Johnson and Mulders 2009); the results from this survey
suggested that the herd had declined. Further surveys took place in 2007, 2008, 2009, and 2010
and suggested an even more rapid decline of breeding females on the traditional inland calving
ground (90-100 caribou in June 2010), to the point where densities of breeding females were too
low to survey further (Campbell et al. 2012a). In 2007-2010, a high (43 percent (%)) degree of
switching (females that move from one herd’s annual calving ground to another’s) was observed
in collared Beverly females that switched from calving on the traditional inland calving ground
to the coastal Queen Maud Gulf (Gunn et al. 2012). Females in most herds have a low (<5%)
annual rate of switching between neighbouring calving grounds (Gunn et al. 2012) (see
Movements for additional information on switching, p. 106).

One interpretation of the available data (e.g., Gunn et al. 2012; Adamczewski et al. 2015)
suggests that following the collapse in densities on the traditional inland calving ground, the
remnant Beverly herd joined the larger Ahiak herd. This accounts for the calving ground switch
shown by the collared females in 2007-2010 (as a behavioural response to maintain the
advantages of gregarious calving). By this interpretation, the Beverly herd is considered to be no
longer identifiable.

A second interpretation (e.g., Nagy et al. 2011; Nagy and Campbell 2012) suggests that the
Beverly herd is still extant, but occupies the western of two contiguous calving grounds along the
coastal Queen Maud Gulf, somewhat overlapping with the calving grounds of the Ahiak herd
(Fig. 6, p. 99). In this interpretation, some of the Beverly females started calving along the coast
prior to the 2002 survey and the herd used both the traditional inland calving ground and the
coastal calving ground from the mid-1990s to the late-2000s (Nagy and Campbell 2012). The
switch shown by the collared caribou in 2007-2010 is seen as the last of a continued movement
that started much earlier. Campbell et al. (2012a) stress that other mechanisms (e.g., predation,
human disturbance, disease, low productivity, insects, weather, etc.) were probably also at play
and the herd did suffer a decline as a result of these factors and moved to the coastal calving
ground in order to avoid these influences. However, they contend that this shift in calving
distribution likely took place over many years (Nagy et al. 2011).

With both interpretations, it is important to note that irregular studies and low collar numbers (a
satellite collaring program on the Beverly herd wasn’t started until 2006) across both the Beverly
and Ahiak herds’ ranges hampered detailed understanding of the factors that may have
influenced the decline and/or calving distribution shift (Campbell et al. 2012a; Beverly and
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Qamanirjuag Caribou Management Board [BQCMB] 2014).

For the purposes of this report, the Beverly herd’s annual range is considered to encompass both
the traditional inland calving ground and the coastal calving ground (Fig. 6, p. 99). Where
studies have considered the two calving grounds separately, the terms Beverly North and Beverly
South are used to describe those caribou associated with the coastal calving ground and the
traditional inland calving ground, respectively.

Description

Barren-ground caribou are a medium-sized cervid (member of the deer family) characterized by
migratory and gregarious (social) behaviour. Mature males have a striking white neck and mane,
a brown back, and a distinct white and dark band along the flank separating the brown back from
the white belly (Fig. 4, p. 97). The legs are dark brown with a white line around the top of the
hooves. The head is dark brown and often has a light ‘skull cap’ and a light coloured muzzle.
The pelage of females and juveniles is a more muted version of the males’ colours. Newborn
calves are typically ruddy in colour. Wide variation in pelage from light to dark can often be seen
in caribou groups. Both sexes are antlered and the antlers of mature males can be massive and
are shed after the rut. The velvet is dark brown and shed in the fall (Miller 2003). Pregnant
females usually keep their antlers until a few days after their calves are born while non-pregnant
females shed their antlers in late winter (Whitten 1995; Bergerud et al. 2008).

A conspicuous characteristic of their appearance compared to other deer is their large hooves
with dew claws long enough to be weight-bearing. The hooves are flexible and can spread wide
enough to lessen sinking into snow or soft ground. The hoof edges are sharp in winter to give a
stronger grip on snow and ice.
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Figure 4. Barren-ground caribou females in winter (left) and male caribou in velvet in late summer (photo credits:
GNWT/J. Nagy, ENR).

Mature female caribou are about 10-15 % smaller and weigh 10-50% less than adult males and
both sexes vary seasonally in body weight; for example, females can weigh 90-135 kilograms
(kg) in the fall and lose about 10% of their weight during the winter, although this varies greatly
depending on the winter foraging conditions (Boertje 1996; Miller 2003). Over decades, body
size varies with density and migration distance (Bergerud et al. 2008; Couturier et al. 2009a, b),
which in turn reflects whether the herd is in an increasing or decreasing phase (Couturier et al.
2010).

Barren-ground caribou in the NWT (including the Porcupine herd) are considered to be
genetically, behaviourally and morphologically distinct from Dolphin and Union caribou (R. t.
groenlandicus x pearyi) (McFarlane et al. 2016) as well as genetically distinct from Peary
caribou (R. t. pearyi) and boreal woodland caribou (R. t. caribou) (Committee on the Status of
Endangered Wildlife in Canada [COSEWIC] 2011).

Distribution

Canadian distribution

Barren-ground caribou (defined as COSEWIC Designatable Unit 3) in Canada (Fig. 5, p. 98) are
restricted to the NWT, NU and Yukon with winter use of northern regions of Manitoba,
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Saskatchewan, and (historically) Alberta.

Caribou Designatable Units

M Feary [DU1]

[ Dolphin & Union [DU2]

I Barrenground [DU3)
Eastern Migratory [DU4]

I Mewfoundland [DUS]

I Eoreal [DUE]

asx Marthern Mountain [DUF)

I Central Mountain [DUB]

Bl Southem Mountain [DU9]

I Tomgat Mountain [DU10]

Wl Atlantic-Gaspésie [DU11]
Dawson's [DU12]

== Histarical Distribiution

Figure 5. Designatable Units for caribou (Rangifer tarandus) in Canada (COSEWIC 2011). Map courtesy of
COSEWIC (used with permission).

NWT Distribution

The distribution of barren-ground caribou within the NWT is from the Mackenzie River east to
the NWT-NU boundary and southeast to the Saskatchewan border except the southwest corner of
the NWT (approximately west of the Slave River to the Mackenzie Mountains) (Fig. 6, p. 99).
Barren-ground caribou herds in adjacent jurisdictions (i.e., Wager Bay and Lorillard herds from
the northern Kivallig and eastern Kitikmeot areas of NU) occasionally spend time in the NWT,
particularly in winter when herds show the greatest degree of overlap (Nagy and Campbell 2012;
Campbell et al. 2012b).

The annual distribution of the Tuktoyaktuk Peninsula, Cape Bathurst and Bluenose-West herds is
almost entirely within the NWT whereas the Porcupine herd’s range includes Alaska, Yukon,
and the NWT. For the Bluenose-East, Bathurst, Ahiak, Beverly, and Qamanirjuaq herds, calving
and summer distribution is mostly within NU.
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Figure 6. Distribution of barren-ground caribou range (pale colours) and calving grounds (dark colours) in the NWT
(black border) from 1996-2009. Treeline displayed in green tree symbols. The NU barren-ground caribou herds
that are referenced in this report (Wager Bay, Lorillard, Southampton Island, Coats Island), as well as Peary caribou
and Dolphin and Union caribou, are displayed in grey scale for completeness only but are not a part of this
assessment. More barren-ground caribou not shown in the figure are also present on Baffin Island and Prince
Charles Island (NU). Calving ground data layers courtesy CASLY'S with data from the Government of Nunavut and
Government of the Northwest Territories (GNWT) . Range shape files from Nagy et al. (2011) with data from
Government of Nunavut and GNWT. For the Tuktoyaktuk Peninsula herd, all data from GNWT. For the Porcupine
herd, all data courtesy of United States Fish and Wildlife. Map by B. Fournier, ENR, GNWT.

The longer-term annual distribution of barren-ground caribou is relatively continuous across the
NWT although the calving, post-calving, and early-summer distribution tends to be more
discontinuous. Calving grounds are the smallest seasonal ranges, although post-calving and
early summer ranges are also relatively small; <5% of the annual range for the Bathurst herd
compared to 77% of the annual range for the rut to spring migration (Gunn et al. 2013a).
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Locations

The NWT Species at Risk Committee’s (SARC) (2015) criteria for considering extant locations
in the assessment of status define ‘location’ as a geographically or ecologically distinct area in
which a single threatening event can rapidly affect all individuals of the species present. Female
caribou from a single herd aggregate together on their calving ground, which means that large
proportions of any one herd could be exposed to a single threatening event.

Central and eastern barren-ground caribou have eight extant locations in the NWT, based on
herd-specific threats and concentration of individuals at calving grounds (described in Threats
and limiting factors, p. 168). The Porcupine caribou herd is considered one location.

Extent of occurrence

The ‘extent of occurrence’ encompasses the geographic distribution of all barren-ground caribou
within the NWT (SARC 2015). The ‘extent of occurrence’ is the area contained within the
shortest continuous boundary that encompasses all known, inferred, or projected sites of present
occurrence, excluding cases of vagrancy. Simply put, it is a measure of the widest possible
current range of the species. The extent of occurrence for the eight central/eastern herds of the
NWT (Tuktoyaktuk Peninsula, Cape Bathurst, Bluenose-West, Bluenose-East, Bathurst, Beverly,
Ahiak, and Qamanirjuaq), calculated using a single minimum convex polygon encompassing the
annual range of all herds and excluding the portions of their annual range not within the NWT,
was approximately 787,473 km? (Fig. 36, p. 251). The extent of occurrence for the Porcupine
herd, calculated in the same manner was 21,337 km?,

Area of occupancy

‘Area of occupancy’ (AO) is the area within the extent of occurrence that is occupied by a
species, excluding cases of vagrancy. This measure reflects the fact that the extent of occurrence
may contain unsuitable or unoccupied habitats. In the case of dispersed species, AO should be
calculated based on the smallest area essential for the survival of existing populations. Calculated
as such, AO does not need to occur within the NWT. For the purposes of this report, calving
grounds have been identified as the smallest area essential for survival. The summed AO (area of
the calving grounds) for the eight central/eastern herds of the NWT (Tuktoyaktuk Peninsula,
Cape Bathurst, Bluenose-West, Bluenose-East, Bathurst, Beverly, Ahiak, and Qamanirjuag),
minus overlap in the Beverly and Ahiak calving grounds, is 161,852 km® The AO for the
Porcupine herd is 23,952 km®. Note that because AO includes essential habitat not within the
NWT, AO for the Porcupine herd (which calves in Alaska and the Yukon) is larger than its
corresponding NWT-only extent of occurrence.

The index of area of occupancy (IAO) is a measure that aims to provide an estimate of area of
occupancy that is not dependent on scale (SARC 2015). Due to the large extent of the calving
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grounds of barren-ground caribou, AO and IAO are the same.

Search effort

The quantitative effort to determine barren-ground caribou range in the NWT is drawn from
systematic aerial caribou surveys that have taken place since the early 1980s, satellite collar
information’, as well as from large winter range surveys and ear tags prior to the 1980s.

Aerial surveys are usually flown for a particular seasonal range, such as calving grounds or
winter ranges, for the individual herds. Over time, the most consistent search effort is for calving
grounds. Less frequently, larger areas are surveyed; for example, in 2007 and 2008 the calving
grounds of seven herds were covered during systematic aerial surveys to map all the calving
distributions at one time (Environment and Natural Resources [ENR] 2013a; Poole et al. 2013).

Between 2000 and 2006, the tundra regions had a substantial amount of survey effort for some
calving grounds (e.g., Nagy and Johnson 2006; Nagy et al. 2008), but in 2007 and 2008 survey
methodologies were improved, and calving distribution was more systematically surveyed over
larger areas, and densities were measured for calving grounds (Tuktoyaktuk Peninsula, Cape
Bathurst, Bluenose-West, Bluenose-East, Bathurst, Beverly, Ahiak, and Qamanirjuaq) across the
NWT and NU. The 2007 and 2008 surveys are summarized (Poole et al. 2013) with assessment
of the sampling and data recording. Some of these calving grounds were also surveyed in
subsequent years but not all survey reports were available for this report.

The comparability of annual and seasonal distribution data collected during aerial surveys has
improved as surveys have become more standardized, including use of Geographic Positioning
Systems (GPS) to record locations (Adamczewski et al. 2014; Poole et al. 2013).

Between 1959 and 1979, Beverly, Bathurst and Qamanirjuaq caribou caught during summer
river crossings were individually marked with ear tags. Between 5-7% of the ear tags from 7,463
Beverly caribou, 678 Bathurst caribou, and 2,552 Qamanirjuaq caribou were returned by hunters,
along with the location in which the caribou was harvested, providing some indication of
distribution and movements (Heard 1984).

In the NWT between 1986 and 1988, females from the Bluenose-East and Bluenose-West herds
were fitted with radio-collars and radio-tracked to map calving locations (McLean and Fraser
1992). The use of radio-tracking continued after 1988, mainly to locate caribou aggregations for
photographic counts for the Cape Bathurst, Bluenose-West, Bluenose-East, and Tuktoyaktuk
Peninsula herds (Nagy 2009a). After 1996, the use of satellite telemetry became more
widespread and was used to track the movements of individual caribou (mostly females). Until

" <Collars’ refer collectively to very high frequency (VHF) collars, GPS collars, and/or satellite collars, which have
all been used to track caribou movement (Fisher et al. 2009).
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the use of satellite collars, descriptions of caribou winter distribution from aerial surveys could
not always be attributed to a specific herd unless the surveys were continued into May to track
the direction of pre-calving migration. Use of GPS collars with satellite uplink, which allows for
higher accuracy and more locations per day, started in 2006 (Beverly, Ahiak) and 2008
(Bathurst).

Sample size and representation of the collared animals for a herd limit the ability to describe
distribution. Prior to the mid-2000s, annual satellite collar sample sizes were mostly low (under
20 collars per herd and more often under 10 collars per herd). In addition, it is mostly mature
females that are fitted with satellite collars so distribution mapped from satellite locations may
under-represent herd distribution (especially during calving as early post-calving and winter,
male and female caribou differ in range use). For example, caribou males are frequently further
south during the winter (e.g., Thomas et al. 1998) and most males are well south of the calving
grounds in June. VHF collars were placed on males from the Cape Bathurst and Bluenose-West
herds sporadically during the mid-1980s to mid-2000s in preparation for post-calving surveys
(Nagy and Johnson 2006; Nagy 2009a), and by the mid-2000s male collars comprised roughly
20-30% of the collars on the Cape Bathurst, Bluenose-West and Bluenose-East herds (Nagy and
Tracz 2006; Nagy et al. 2008; Nagy 2009a). Satellite collars have been placed on males from the
Tuktoyaktuk Peninsula, Cape Bathurst, Bluenose-West and Bluenose-East herds since 2007-09
(ENR 2013a). Satellite collars were first placed on Bathurst herd males (20) in 2015, along with
increased collars (30) on females (Adamczewski pers. comm. 2015). Overall, collar numbers on
NWT herds varied in 2015 but after a large deployment there have been 50-60 collars on each of
the Bluenose-West, Bluenose-East and Bathurst herds and at least 30 each on the small
Tuktoyaktuk Peninsula and Cape Bathurst herds, including 20-40% on males in each herd.

Analyses to examine the representation of collars relative to overall distribution require aerial
surveys to compare the distribution of collared caribou to the overall caribou herd, and these
surveys are relatively infrequent. However, D’Hont et al. (2009) mapped barren-ground caribou
distribution in late winter 2004 in the western NWT (Great Slave Lake to the Mackenzie delta
and east to the Coronation Gulf area of NU), and found that while non-collared caribou are
associated with collared females, there are also areas with caribou but no collared caribou,
indicating that collared caribou may not be entirely representative of the distribution of the whole
herd. The concentration of females on their calving grounds means that the satellite-collared
females are more representative of calving distribution (Nagy and Johnson 2007a and b; Gunn et
al. 2008).

Typically, the locations of satellite-collared caribou are analyzed using statistical techniques such
as minimum convex polygons or kernel density estimation techniques, which require a minimum
sample size of 30-50 individually marked animals (Seaman et al. 1999). Otto et al. (2003)
observed that the number of satellite collars needed to represent a herd’s distribution during
different seasons ranged from 23-68 collars at the 75% probability level, to 36-181 collars at the
95% probability level, with calving having the lowest estimated required collar sample sizes and
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late summer-early fall and winter seasons having generally the highest estimated required sample
sizes. Mapping cumulative distribution over a number of years reduces the effect of reduced
sample sizes but loses information on the scale of annual variation.

In the NWT, the systematic effort and extent of coverage make it unlikely that there are
unexplored areas (at the scale of 100 km?) that could harbour substantial numbers of barren-
ground caribou. The negative data (areas searched and barren-ground caribou not found) are
available in the individual survey reports.

The information is sufficient across the NWT to describe the overall and seasonal distribution of
individual herds (BQCMB 2000; Nagy et al. 2005, 2011; Nagy 2009b; Nagy and Campbell
2012; Gunn et al. 2013a); however, it is uneven among herds and over time, especially to
describe seasonal distribution for some herds or trends in cumulative annual and seasonal
distribution. The uncertainties partly arise from the limitations of satellite-collar locations
(representativeness and sample size) as well as gaps and time lags in the analysis and reporting
of surveys and telemetry data, which reduces the probability of detecting changes, especially
trends in distribution. Seasonal and annual ranges for the Cape Bathurst, Bluenose-West, and
Bluenose-East herds from 1996-2004 have been reported (Nagy et al. 2005), but changes in
seasonal or annual distribution among years have not been examined formally. Information on
annual distribution by season has been reported for the Bathurst herd based on satellite-collared
females (1996-2005; Gunn et al. 2013a).

BIOLOGY AND BEHAVIOUR

Habitat requirements

A conspicuous habitat requirement for barren-ground caribou is the use of large annual ranges.
The large ranges are a consequence of migrations between seasonal ranges and large population
sizes. Migration and gregarious behaviour is likely linked to the trade-off between the need to
minimize the risk of predation and the need for forage (McCullough 1985; Fryxell and Sinclair
1988; Bergerud et al. 2008).

Nutritional requirements for caribou are high during spring and early summer when body
reserves are depleted from the long winter and females have the additional energetic costs of
pregnancy, pre-calving migration and lactation (Russell et al. 1993). Most information about
barren-ground caribou nutrition is related to the requirement for protein and carbohydrates
(energy) rather than micro-nutrients such as minerals like sodium and potassium (White and
Trudell 1980; White 1983; Russell et al. 1993). However, barren-ground caribou are known to
use mineral-rich overflow on lakes during spring migration and females use sodium-rich mineral
licks on at least the Bathurst calving ground and the Beverly inland calving ground (Fleck and
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Gunn 1982; Heard and Williams 1990a).

Caribou are generalist foragers (Kelleyhouse 2001) and select for nutrient content according to
the stage of plant growth rather than plant species (Kuropat and Bryant 1980). Plant nutritional
value peaks as leaf and flower buds start to open; barren-ground caribou time their migrations to
the tundra to take advantage of the peak nutritional value of the plants relative to the timing of
their peak needs, which differ between males and females (White and Trudell 1980; Russell et
al. 1993; Heard et al. 1996). Further discussion on nutritional adaptations and interactions with
plants, in particular lichens, can be found in Physiology and adaptability (p. 113) and
Interactions (p. 114).

During calving, females will sacrifice the higher plant quality and biomass available to males
that are further south to reduce predation risk (Fancy and Whitten 1991; Russell et al. 1993;
Heard et al. 1996; Bergerud et al. 2008). When females reach their calving grounds, typically
the snow-cover is melting, leaving patchy mottled ground that is various shades of tan and
brown, which means newborn brown-coloured calves are less conspicuous (Bergerud et al.
2008). As snowmelt accelerates and plant green-up rapidly advances, a female’s nutritional
needs increase to support her growing calf until about three weeks after birth. By then, calves are
foraging as well as suckling (White and Trudell 1980). On the calving ground, the timing of
snow-melt and the amount of greening vegetation available to lactating females (as measured
through satellite imagery) is related to early calf survival (Griffith et al. 2002).

On summer ranges, features that allow caribou to reduce exposure to insect harassment represent
key habitat requirements based on studies in Alaska (White and Trudell 1980; Russell et al.
1993) and Scandinavia (Skarin et al. 2004, 2008). Mosquito species and warble fly (Hypoderma
tarandi) harassment can be reduced by caribou selecting remnant snow patches, eskers or coastal
flats and shallow water to gain relief through increased exposure to winds and cool temperatures.
However, summer habitat use patterns at broad or fine scales are unreported for NWT herds,
except for the Bathurst herd, where the same pattern of insect avoidance was observed (Witter
2010; Witter et al. 2012a). Summer range indicators of forage availability explained 59% of the
variation in late-winter calf-female ratio one and half years later on Bathurst herd range (Chen et
al. 2014). Good summer range appears to contribute to high pregnancy rates the following
winter, then to high calving rates in spring, and higher calf survival the following late winter.

By late August and September, plants are starting to senesce (die back) and the insect harassment
season is finished. Caribou rebuild their body reserves of protein and fat through feeding on
shrub leaves, grasses and sedges and especially mushrooms (Skoog 1968; Russell et al. 1993).
Habitat requirements have not been detailed in the NWT during and after the October rut except
that most barren-ground caribou herds return to the taiga in early winter in search of forage and
shelter (Bergerud et al. 2008). The ability to digest lichens is a key adaptation as lichens are high
in digestible carbohydrates and are readily available in the winter taiga. However, since lichens
are low in protein, caribou must also seek out evergreen leaves and sedges as well as dried leaves
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and twigs of shrubs (Russell et al. 1993).

The winter range of the Porcupine herd is in the Taiga Cordillera. The Tuktoyaktuk Peninsula,
Cape Bathurst, and Bluenose-West herds’ winter ranges are largely within the Taiga Plains
ecozone. The winter range of the Bluenose-East herd is partly in the Taiga Plains and partly in
the Taiga Shield. All the other herds’ (Bathurst, Beverly, Ahiak, Qamanirjuaq) typical winter
ranges are largely in the Taiga Shield ecozone. These zones are differentiated by climate and
under-lying geology (e.g., Precambrian Shield). While generalized descriptions of vegetation,
climate and terrain at the ecozone scale for the tundra and forested regions are available
(Ecosystem Classification Group 2007 (rev. 2009), 2008, 2010, 2012), there have been few
analyses specific to the NWT on identifying attributes that are critical for barren-ground caribou
winter habitat. The winter habitat attributes for the Bathurst calving and winter ranges and for the
Beverly winter ranges are the best known (Thomas and Kiliaan 1998a, b; Thomas et al. 1998;
Griffith et al. 2001; Barrier 2011; Barrier and Johnson 2012).

The taiga in the NWT is mostly black spruce (Picea mariana), white spruce (P. glauca), and jack
pine (Pinus banksiana) trees (Ecological Stratification Working Group 1996). The understory
includes shrubs such as Labrador tea (Ledum spp.), willow (Salix spp.), dwarf birch (Betula
glandulosa) and blueberry/cranberry (Vaccinium spp.). The lowest level vegetation consists of
extensive mats of lichens and mosses. Caribou use of those forests is strongly influenced by
forest fires and snowfall at the landscape scale. On the eastern winter ranges of the Taiga Shield
in the NWT, the caribou of the Beverly herd selected stands of black spruce mostly 150-250
years old and with high amounts of foliose lichens (leaf-like lichens) (Thomas and Kiliaan
1998a, b). As snow depth and hardness changed during the winter, the caribou changed their
movement patterns to areas with less snow (Thomas et al. 1998). For the Bathurst herd, also
wintering within the Taiga Shield, Barrier and Johnson (2012) reported how caribou avoided
areas of the winter range with a high density of forest fire burns and selected the older patches of
forest (>40 years old), which have more favourable snow conditions, higher cover of lichens and
herbaceous forage as well as lakes nearby, which caribou use to reduce the risk of predation
(Barrier and Johnson 2012). Barrier and Johnson (2012) relied on the movements of satellite-
collared females to describe their selection of winter habitats and commented on the extent of
individual variation among collared females in their trade-offs between foraging and predation
risk. The winter habitat selection for the Cape Bathurst, Bluenose-West, and Bluenose-East herds
varies among Yyears. In recent years, the Cape Bathurst herd appears to be wintering around the
Tuktoyaktuk Peninsula and Husky Lakes. Bluenose-West caribou are wintering from the
southern Tuktoyaktuk Peninsula and Husky Lakes to Paulatuk and south to Great Bear Lake, and
the Bluenose-East herd is largely wintering south, east, and northeast of Great Bear Lake
(D’Hont et al. 2009). Wintering habitat for the Tuktoyaktuk Peninsula and Qamanirjuag herds
has not yet been described.

Whether caribou winter on the tundra, in the tree-line transition zone or in the taiga, the
wintering range is not a fixed characteristic of a herd and can vary from year to year (Gunn et al.
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2013D).

At the macro-climate scale, the climate within overall barren-ground caribou range is
characterized by a short plant growth season whose onset is annually variable (Arctic Climate
Impact Assessment [ACIA] 2005; Federal, Provincial and Territorial Governments of Canada
2010). Winters are long and cold. The climate is dry and the snow pack accumulates mostly in
the fall, typically followed by light snow falling from December to March. Regionally, the
climate has west-east and north-south gradients and as well, the climate is influenced by the
corridor formed by the Mackenzie River, linking the Beaufort Sea to the continental interior, and
the shadowing effect of the Mackenzie Mountains. Great Slave and Great Bear lakes impose
further regional variation as these large lakes melt and freeze up weeks later than surrounding
smaller lakes.

Imposed on this general climate pattern is the effect of global weather circulation patterns, which
are recurring and persistent large-scale pressure and circulation anomalies on a sub-continental
scale (Bonsal and Shabbar 2011). These patterns, which include the Arctic Oscillation, are
characterized by episodic (recurring trends) patterns roughly at the decadal scale in winter
temperatures and snowfall that subsequently impose patterns on river flow. Biological signals of
climatic oscillations are extensive and include changes in plant growth, tree-growth, and the
timing of freeze-up and break-up. Krezek-Hanes et al. (2011) described how the global
circulation patterns modify the prevalence of large forest fires with runs of years with large fires
and runs of years with smaller areas burnt. The Arctic Oscillation’s phases coincide with changes
in caribou abundance, suggesting that climate has a role in caribou cycles through cumulative
effects on habitat (Zalatan et al. 2006; Joly et al. 2011). However, effects of the Arctic
Oscillation and Pacific Decadal Oscillation varied among individual Alaskan herds (Joly et al.
2011).

Movements

Migration

The annual migrations are one of the most conspicuous characteristics of barren-ground caribou.
Reasons for migration are complex and likely involve access to higher abundance or quality of
forage (McCullough 1985) and/or reduction of the risk of predation (Fryxell and Sinclair 1988;
Bergerud et al. 2008) or parasitism (Folstad et al. 1991; Hughes et al. 2009). The annual
reproductive cycle is marked by the female’s annual and often extensive pre-calving migration to
the calving ground where almost all pregnant females in a herd congregate at relatively high
densities (depending on herd size). The timing of arrival on the calving ground varies annually
and appears to reflect the condition of the females and travelling conditions such as snow depth
and hardness (Bergerud et al. 2008). In the Bathurst herd, the annual dates of the arrival of
females on the calving ground varied from 20 May to 5 June (Gunn and Poole 2010). In each
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herd, most calves are born during the peak of calving, which is only a few days, although it may
extend over a period of 10-14 days (Bergerud 1975; Bergerud et al. 2008). Evidence of late-born
calves was found by Nagy and Johnson (2007a and b) in the Cape Bathurst and Bluenose-West
herds in the early 2000s. The dates for the peak of calving are annually variable and differ among
herds. The males and juveniles that do not migrate to the calving grounds overlap in distribution
with the females and calves during the summer. In late October fall migration is underway and
the rut (mating season) begins.

Using the rates of individual movements of satellite-collared females from all herds (1993-2009),
Nagy (2011) identified 12 activity periods for migratory barren-ground caribou, the timing of
which was largely synchronized among the NWT and NU herds. There were three peaks when
daily mean rates of movements were highest: pre-calving, early summer (insect harassment
season) and the rut. The mean daily rates of movements differed among the herds (Nagy 2011).

Spatial fidelity

In general, barren-ground caribou show long term fidelity to calving grounds, pre-calving
migratory routes, post-calving areas and water-crossings despite large changes in the abundance
of caribou (e.g., Gordon 2005; Zalatan et al. 2006). The basis for determining geographic fidelity
at the herd scale is through mapping annual range use during aerial surveys and from satellite-
collared caribou. Fidelity is described from the amount of overlapping distribution between
consecutive surveys and individually from the movements of collared females, although how the
boundaries and overlap are determined potentially influences how fidelity will be measured
(Nagy and Johnson 2007a, b; Poole et al. 2013). Considerable interest has centered on describing
herd spatial fidelity based on year-round affiliation of females (Nagy et al. 2011) or only fidelity
to calving grounds (Thomas 1969; Gunn and Miller 1986; Roffler et al. 2012).

At the herd scale, annually, calving grounds do not usually completely overlap. If the unoccupied
area each year is in a consistent direction, it is deemed a directional shift, but if there is no
consistency in direction, it is deemed a non-directional shift. Caution should be used in
comparing calving ground locations determined only by aircraft surveys with locations
determined by use of satellite telemetry as criteria for determining boundaries differ. For
example, for the Cape Bathurst, Bluenose-West, and Bluenose-East herds, Nagy (2009a and b)
showed cumulative overlap in calving grounds based on satellite-collared females (1996-2006)
relative to areas mapped during aerial surveys in the mid-1970s (Hawley et al. 1979; Fig. 7, p.
108). Overlap had persisted for the Cape Bathurst and Bluenose-West herds while the calving
grounds of the Bluenose-East herd appear to have shifted east.
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Figure 7. Comparison of “Bluenose” calving grounds 1974-76 (Hawley et al. 1979) and 1996-2006 (Nagy 2009a, b)
(reproduced from Nagy 2009b) (see Systematic/taxonomic/naming clarifications, p. 93, for information on how
naming practices for these herds have changed over time).

The length of the period for which there is information may partially influence the likelihood of
detecting whether there are periods of directional as well as non-directional shifts in calving
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ground locations. There was no evidence for a directional shift in the Cape Bathurst, Bluenose-
West, Beverly (1957-94), and Qamanirjuaq (1974-2008) calving grounds. The Bathurst herd had
two periods (1966-84 and 1996-2012) when the annual shifts in overlap were non-directional
(Gunn et al. 2007; Fleck and Gunn 1982). Then, between 1984 and 1996, the consecutive
overlap was consistently westward and the calving ground shifted approximately 250 km from
east to west of Bathurst Inlet to an area where calving had been recorded in the 1950s (Gunn et
al. 2008).

The satellite-collared females also reveal fidelity at the individual scale. Based on satellite-
collars, the annual fidelity of individual females to a single calving ground is usually high (93-
99%) although sample size is limited both for the number of females and the number of years for
which data are available (Lieb et al. 1994; Boulet et al. 2007; Bergerud et al. 2008). For
example, between 1996 and 2004, in the Bathurst herd, most collared females (78%) had two or
three years of monitoring during calving and 22% had four to six years of calving monitoring
(Gunn et al. 2013a). Natal calving grounds for collared females (the calving ground on which
that female was born) are unknown, although it seems likely that behavioural traditions are
passed from older to younger females in the natal year.

Females in most herds reveal a low (<5%) annual rate of switching® between neighbouring
calving grounds; however, there are exceptions. For the Beverly herd, nine of 21 collared
females (43%) that calved on the traditional inland calving ground (Beverly South) switched to
the coastal Queen Maud Gulf between 2007 and 2010 at a time when the densities on the
traditional inland Beverly calving ground had sharply declined (Gunn et al. 2012; Adamczewski
et al. 2015).

There is no evidence for geographic fidelity to specific rutting areas, in part because rut generally
coincides with fall migration when the caribou are in relatively large aggregations and
movements are rapid. However, the pattern of annual use of rut areas has had limited analysis,
although Nagy (2009b) mapped the cumulative rut areas for the Cape Bathurst, Bluenose-West,
and Bluenose-East herds.

Satellite-collaring can also reveal quite large movements by some individual females. Nagy
(2009b) described how a Cape Bathurst female, one of 82 satellite-collared females, moved
south to the Colville Lake area following a coastal icing event in fall 2003. The female remained
in the central portion of the Bluenose-West range for the following two years before it returned
to calve on the Cape Bathurst Peninsula in 2005, which suggests the movement was a temporary
dispersal. An environmentally-forced movement that followed freezing rain and heavy snowfall
occurred along the coast of Hudson Bay in November 2004 (Campbell pers. comm. 2005 in

8 «Switching’, for the purposes of this report, refers to individual females that change calving ground location (Gunn
etal. 2012).
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Gunn 2013). Collared females that had calved northwest of Wager Bay (NU) and on the
Qamanirjuaq herd’s calving grounds moved more than 1,000 km to winter east of Great Slave
Lake during the 2004-05 winter. Limited collar data also suggests that at least some Qamanirjuaq
caribou females have wintered east and southeast of Reliance during winters 2011-12 to 2013-14
(ENR 2013a).

Further discussion of trends in annual herd distribution are included in Distribution trends (p.
158).

Dispersal

Most of the NWT tundra and taiga do not appear to have significant barriers limiting movements
or dispersal. The large lakes likely cause detours when they are not frozen. The Mackenzie River
is likely a barrier limiting the movements of the Porcupine, Tuktoyaktuk Peninsula, Cape
Bathurst, and Bluenose-West herds. There are traditional water crossings across some of the
large rivers that caribou encounter annually (e.g., Beverly caribou crossing the Thelon River
(Gordon 2005)) that have been used for thousands of years.

Life cycle and reproduction

The reproductive lifespan of caribou is likely about 12 years, with females living as long as 12-
16 years, and males for a few years less (Thomas and Kiliaan 1998b). Generation time, used in
species assessment, is estimated at 8-9 years based on adult survival and fecundity (Boulanger
pers. comm. 2011).

Monitoring the sex ratio is based on assigning caribou into sex and age classes either from the
ground or from the air during fall surveys when the caribou are assumed to have the least
segregation of age and sex classes (e.g., Campbell et al. 2010; Nishi et al. 2010). Caribou are
classified as females, males or calves based on their appearance and external sex characteristics.
Describing the sex ratio provides information on relative mortality of the two sexes and, if the
trend of the subpopulation is known, the ratios can be corrected to estimate actual mortality for
either sex from ratio data (Bender 2006).

Until recently, there was relatively little information on the sex ratio for the different herds.
Monitoring the sex ratio for the Bathurst herd started in 2004 (Gunn et al. 2013a) after two
unsuccessful attempts in fall 2000 and 2001 when it was believed that the samples were not
representative of the herd as the caribou were rapidly migrating. The overall sex ratio in 2004
was 37 males to 100 females (0.37 £ 0.03 (SE)) although it strongly varied among locations
(Gunn et al. 2005a). Davison (2015) reports values for the Bluenose-West herd in 2009 as 70
males:100 females and Boulanger et al. (2014) report values for Bluenose-East herd in 2009 as
43:100.

The female’s body condition determines the age of first pregnancy and the annual likelihood that
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a female will conceive. Barren-ground caribou usually calve at three years of age, although under
high forage availability and a corresponding high rate of body growth, females can calve at two
years of age (Thomas and Kiliaan 1998b; Bergerud et al. 2008).

Breeding takes place in October (rut) and calving follows in June after a gestation averaging
225-235 days (Skoog 1968; Bergerud 1975). Females typically give birth to a single calf; twins
are very rare (Thomas and Kiliaan 1998b). The calf is able to stand within a few minutes of birth
and in 2-3 days can keep pace with the maternal female. Lactation depends on the female’s
protein reserves (Gerhart et al. 1996). The calf’s growth rate depends on the female’s milk
production; under-weight calves have a low chance of survival. Calves are typically weaned in
the fall but stay with the female during the first winter. Yearlings, especially females, follow the
females to the calving ground (Bergerud et al. 2008).

Caribou are sexually dimorphic, meaning the sexes differ in body size and display ornamentation
(pelage and antlers). The breeding system is polygynous (a male mates with more than one
female) and it has been assumed that body and antler size largely affect the male’s competitive
ability to control access to females (Miller 2003). However, at least in reindeer, the paternity of
calves revealed that the conventional view of exclusive breeding by a few successful large
breeding males was incomplete as smaller (younger males) were also active breeders (Rged et al.
2005).

Although observations of rutting behaviour in the NWT are limited, the rut is known to occur in
the fall over two-three weeks, within a longer period when the females can have several oestrus
cycles of 10-12 days (McEwan and Whitehead 1972; Bergerud 1975; Ropstad 2000).
Nonetheless, during the rut, conceptions are highly synchronous. For example, in the
Qamanirjuaqg herd in 1966 and 1967, 80% of the conceptions were during the first 11 days (19-
29 October) of a four- to five-week mating season (Dauphiné and McClure 1974). Little
attention has been focused on breeding synchrony during the rut and whether it is behavioural or
environmental. In other gregarious large mammals such as bison (Bison bison), females use scent
to monitor oestrus status in other females (Berger 1992). Synchrony during the rut likely leads to
birth synchrony, although females can change the timing of birth by a few days (Berger 1992;
Bergerud et al. 2008).

Calving is highly synchronized with most calves born within a few days of each other. For
example, between 1957 and 1994, the peak of calving for the Beverly herd was determined as a
4-5 day period between 1 and 17 June (Gunn and Sutherland 1997). For the Bathurst herd from
1966 to 1996, the annual peak was five days between 3 and 15 June (Sutherland and Gunn
1996). This information is based on aerial surveys. The technique for determining the peak of
calving since 1996 is based largely on the movements of satellite-collared caribou, as females
giving birth show a distinctive drop in movement rates (Kelleyhouse 2001). Post-1996 data
should therefore be used with a degree of caution, understanding that the technique cannot
always identify such precise peak calving dates as aerial surveys and recognizing the limitations
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associated with using a few collared females as a representation of the entire herd’s behaviour.

Since the mid-1990s, there have been large changes in herd population numbers, which may in
part be from trends in physical condition (see Abundance, p. 122) (Chen et al. 2014). During this
period, changes in fall condition of females, reflecting habitat conditions on the summer range
and possibly driven in part by climate change (see Threats and limiting factors - Climate change,
p. 173), may have influenced the timing of oestrus (and therefore the timing and degree of
synchrony of the rut). For example, the Bathurst herd, between 1999 and 2009, saw a shift in the
peak of calving to four days later (to 8-14 June) (Gunn and Poole 2010), with the exception of
2005 when the peak of calving averaged about six days later than normal. A shift to earlier
calving (5-6/7 June) was recorded in 2010-2012 (Croft pers. comm. 2016).

For the other herds, the information reported on the annual variation and trends in the timing of
peak of calving is similar. For instance, between 2001 and 2005, the peak of calving based on
aerial surveys was 15-26 June for the Bluenose-West herd, and at this time, calves were either a
few days or a week old based on their appearance (Theberge and Nagy 2001; Nagy and Johnson
2007b), which indicated late calving compared to Nagy’s (2011) summary of average dates.

At the broad scale of the NWT and NU, the peak of calving is generally earlier for the western
herds than for the herds to the east and north-east (Table 1, below), based on data from satellite-
collared females between 1993-2009 (Nagy 2011).

Table 1. Mean calving date (dark grey) and +£1 Standard Error (light grey) estimated from satellite-collared female
daily movement rates between 1993-2009 (based on Nagy 2011; the study did not consider the Tuktoyaktuk
Peninsula or Porcupine herds). Median calving data was reported as June 1 (1983-1996) in the Porcupine herd
(Griffith et al. 2002).

May June

Herd 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Cape Bathurst

Bluenose-West

Bluenose-East

Bathurst

Beverly

Qamanirjuaq

Ahiak
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Physiology and adaptability

The physiology and adaptability of barren-ground caribou in the NWT has not been specifically
studied. However, Alaskan and Norwegian reindeer have been well-studied for their ability to
conserve heat and moisture while being active during long and cold winters (Blix et al. 2011)
and for their nutritional ecology (White 1983; Gerhart et al. 1996; Chan-McLeod et al. 1999;
Russell and White 2000).

Adaptations by caribou to long cold winters include their dense pelage. The pelage consists of
hollow guard hairs and an under-fur of thin and woollen hairs with an average of 2,000
hairs/centimetre (cm)? (12 millimetres (mm) long) on the legs and 1,700 hairs/cm? (30 mm long)
on the back (Timisjarvi et al. 1984). Caribou also have intricately developed scrolled nasal
bones, which provide a large surface area over which the animal breathes and which then
provides a large surface to warm and moisten incoming air (Dieterich and Morton 1990).
Conversely, caribou also need to be able to avoid over-heating during exercise. When they run or
move through deep snow and build up body heat, they can resort to open mouth panting, which
forces air flow over their thick tongue with its plentiful blood supply (Miller 2003). If body heat
continues to build up, the animal has a complicated arrangement of veins and arteries in the head,
which selectively keeps the brain cool (Blix et al. 2011). Caribou muscles are well-adapted to
both speed and endurance as the muscles have microscopic fibre types that have a high
proportion of fast-contracting fibres as well as a high oxidative and high glycolytic capacity
(Essén-Gustavsson and Rehbinder 1985). Caribou also have relatively large hearts for their body
size (Dauphiné 1976), which contributes to speed and endurance.

These physiological adaptations are supported by behavioural traits that save energy and
minimize the gain of metabolic heat by, for example, following in each other’s tracks in the
snow. Walking through deep snow is energetically costly (Fancy and White 1985). Less is
known about how caribou cope with heat during summer although caribou may be vulnerable to
extreme heat (Soppela et al. 1986). Caribou will seek remnant snow beds or stand in water,
which likely is an attempt to keep cool and avoid insects (Bergerud et al. 2008); panting and
sparsely haired extremities may also effect heat loss (Miller 2003).

Caribou are adapted to a long season when plant growth has stopped and forage quality has
declined. Cold temperatures, wind chill and snow impose high energetic costs, which are met by
mobilizing body reserves of fat and protein. They can seasonally metabolize 26-42% of their
body protein, mostly from muscles (Gerhart et al. 1996; Chan-McLeod et al. 1999) in addition to
90% or more of their fat reserves (Adamczewski et al. 1993). As well as breaking down protein
for energy, females are allocating protein reserves to fetal growth, lactation and their own
survival needs (Barboza and Parker 2008). While caribou adapt to these conditions by reducing
their maintenance energy requirements, they also select a diet to minimize loss of body mass.

Caribou, unlike most wildlife, have the unique ability to use lichens as an important food
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resource because they have rumen microflora that can ferment them (Aagnes et al. 1995).
Lichens are a characteristic feature of the taiga, forming extensive and abundant mats, which
enable caribou to forage efficiently on them. They are high in digestible carbohydrates (Svihus
and Holand 2000), but are very low in protein and minerals. Late winter, especially for pregnant
females, is a demanding time for protein and minerals (Parker et al. 2005). Caribou can offset the
low protein content by recycling nitrogen and selecting vascular plants higher in protein (Parker
et al. 2005). A mixed diet of lichens and vascular plants with higher protein levels also
stimulates digestion of the lichens (Aagnes et al. 1995).

The digestive physiology of caribou reveals other adaptations. During the brief annual pulse of
plant growth in spring and summer, by selectively foraging on the high protein flower buds of
cotton-grass, caribou can selectively digest the protein to “multiply” its effect on growth and
reproduction (White 1983; Cebrian et al. 2008).

As is typical of long-lived species, caribou adaptability depends on trade-offs between
reproduction and survival (Gaillard et al. 1998, 2000). Females can safeguard their own survival
in years of restricted forage access either by not becoming pregnant or weaning their calf
prematurely (Russell and White 2000).

Caribou behaviour is relatively plastic. Their ability to make long distance movements are the
core of their adaptive abilities relative to environmental variations (Bergerud et al. 2008) (see
Movements, p. 106). A consequence of this adaptive behaviour is that barren-ground caribou
need extensive annual ranges for survival (Bergerud et al. 2008).

Caribou can learn to adapt to human activities (Haskell and Ballard 2008) although little is
known about how to facilitate that adaption. More typically, caribou responses to humans are
similar to their responses to predators (ranging from being alert to displacement and avoidance)
(Stankowich 2008).

Interactions

Most of the winter diet of barren-ground caribou, and even some of the summer and fall diet,
consists of lichens, but caribou are not dependent on lichens (Russell et al. 1993; Thomas 1998;
Bergerud et al. 2008). Barren-ground caribou feed on a variety of plants (shrubs, forbs, grasses
and sedges, and mushrooms) (Russell et al. 1993; Bergerud et al. 2008). While not an obligate
relationship, the large amounts of lichen forage on the winter range likely contributes to the
periodic high numbers of barren-ground caribou and their widespread distribution (Kelsall 1968).
High densities of caribou can also affect the vegetation (Manseau et al. 1996; Bergerud et al.
2008; Zamin and Grogan 2013) through trampling, the removal of plant material and fertilizing
effects of caribou fecal pellets.

Many interactions are intraspecific, owing to the gregarious behaviour exhibited by barren-
ground caribou that contributes to their survival. However, there are costs from gregariousness,
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including competition for forage, increased risk of parasites and disease, and increased
vulnerability to threats (described in the following sections).

Interactions between neighbouring barren-ground caribou herds in the NWT are most likely to
occur when the herds are at high abundance and during widespread distribution (Gunn and
D’Hont 2002; Nagy 2009a) such as seen on the winter ranges (e.g., Gunn and D’Hont 2002).

Interactions with other herbivores

Barren-ground caribou share their ranges with other mammalian and avian herbivores, but
assessment of these interactions in the NWT has to be largely drawn from experience elsewhere
as they have not been studied in detail. The interactions can include overlapping diet and habitat,
shared predators and possible interactions through parasites and diseases.

The approximately four year (lemmings and voles) and 10 year (snowshoe hares) cycles of
small-bodied herbivores and their predators mean that over time, pulses of biomass and energy
pass through the tundra and taiga. Sometimes these different length cycles will be synchronized
by climate (Sinclair et al. 1993). In the NWT, the cyclic abundance of the small mammal species
is tracked (ENR 2015). When lemmings and voles peak they can reach 200-300
individuals/hectare (ha), and remove 50-70% of the annual growth of tundra plants
(Kryazhimskii and Danilov 2000), although how that relates to caribou forage is unknown.

Geese (Chen spp.) colonies and flocks of ptarmigan (Lagopus spp.) may contribute to pulses of
forage removal as they periodically reach high numbers on barren-ground caribou summer and
winter ranges, respectively. Concentrations of geese resulted in decreased vegetation cover,
species richness, and diversity of vegetation inland from the Queen Maud Gulf coast (Alisauskas
et al. 2006). Ptarmigan follow caribou to feed on plants exposed when caribou dig craters
through the snow (Pedersen et al. 2006) and their numbers periodically peak, but the effect of
their foraging, especially on dwarf birch and willow is uncertain (Syroechkovskii 1995).

Barren-ground caribou have overlapping distribution with three large-bodied herbivores: moose
(Alces americanus), muskoxen (Ovibos moschatus), and boreal woodland caribou (R. t. caribou).

Muskoxen distribution has increased in the NWT, with muskoxen re-occupying large parts of
their historic ranges. Most overlap is of relatively low densities of muskoxen on the tundra.
Muskoxen distribution has recently expanded along the tree-line and spread south of the tree-line
in the south-eastern NWT (Gunn et al. 2009; Adamczewski pers. comm. 2011), east towards
Hudson Bay, and south past the tree-line within the Kivalliq region of NU (Campbell et al.
2012b). Muskoxen have been reported as far south as the Alberta and Saskatchewan borders
(Adamczewski pers. comm. 2013b). Studies describing the relationship between caribou and
muskoxen have focused on habitat use and diet on the Arctic islands (e.g., Thomas et al. 1999;
Larter et al. 2002). Within the taiga, habitat relationships are unknown and other effects such as
overlap in diet (especially grasses and sedges), displacement, supporting predation, or shared

NORTHWEST TERRITORIES

SPEC|ES Page 115 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

parasites and diseases have not been studied. Caribou and muskoxen harbour similar parasites,
such as tapeworms and muscle worms, but interspecific parasite relationships are uncertain (Kutz
et al. 2012; Elkin pers. comm. 2012).

A large part of the distribution of boreal woodland caribou overlaps the winter ranges of barren-
ground caribou, especially the Bluenose-West and Bluenose-East herds (Gunn et al. 2004). The
2012 SARC assessment of boreal woodland caribou reports that about 40% of the range of
boreal caribou overlaps the cumulative winter range of barren-ground caribou (SARC 2012).

Moose distribution overlaps barren-ground caribou distribution mostly in the taiga but also on
the tundra since the 1900s (ENR 2016b), especially west of Bathurst Inlet and along river
corridors (Banfield 1974). Moose tend to use early successional habitat in the taiga, such as after
forest fires, as well as along streams and rivers — feeding on shrubs, sedges and grasses. Moose
and caribou also share some of the same species of parasites, which have wolves as the final host
(Taenia hydatigena, T. krabbei, Echinococcus granulosus) (Rausch 2003; Elkin pers. comm.
2012).

On frozen lakes, caribou are attracted to muskrat (Ondatra zibethicus) pushups (Kelsall 1970).
Although the significance for the muskrats is unknown, the caribou likely benefit from the frozen
green roots and stems of cattails, sedges, and grasses, which have high levels of protein (Klein
1990).

Predation

Predators figure prominently in caribou ecology, affecting survival and reproduction, which in
turn contribute to changes in abundance. Caribou can be thought of as living in a ‘landscape of
fear’ (Laundré et al. 2010), which is to say that many of their movements and habitat selection
choices are a consequence of minimizing their risk of exposure to wolves and grizzly bears
(Ursus arctos), and less often wolverine (Gulo gulo) and lynx (Lynx canadensis) (Bergerud et al.
2008). An array of predators and scavengers depend on barren-ground caribou. The role of
predation in caribou population dynamics probably differs among herds, and likely has a greater
impact during declines and the phase of low numbers (constant mortality would have a greater
effect at lower populations). Grizzly bears may have a greater impact on newborn caribou on
calving grounds (Reynolds and Garner 1987; Adams et al. 1995), but wolves are effective
predators of all sex and age classes of caribou throughout the year (Miller 2003; Bergerud et al.
2008).

The vulnerability of barren-ground caribou to predation varies with environmental conditions
and seasonal distribution. When caribou congregate, especially on the calving grounds, newborn
calves are particularly vulnerable, although there are few recent estimates of the rate of
predation. On the Qamanirjuaq and Beverly herd calving grounds, examination of calf carcasses
was used to describe predation rates (Miller and Broughton 1974; Miller et al. 1985, 1988). On
the Beverly herd’s calving ground, 154 of 287 carcasses of caribou calves were killed by wolves
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in June 1981-83 and most (72.1%) were less than four days old at death (Miller et al. 1985,
1988). Calves located within large groups of females and calves were less vulnerable to

predation than those on the periphery on the Porcupine herd’s calving grounds (Griffith et al.
2002).

There is little recent information on predation rates on barren-ground caribou in the NWT and
NU. During the late 1980s, radio-collared wolves were tracked in the Bluenose-West range to
measure caribou kill rates in late winter and summer. The kill rate for two packs of six and seven
wolves in April 1992 was almost a caribou killed every two days (Clarkson and Liepins 1992).
Earlier studies in the Yukon suggested that wolves will Kill caribou at the rate of just under a
caribou every 10 days per wolf (Hayes and Russell 2000).

Information on wolf predation, based on indices of predator abundance and diet, is available;
however, there is relatively little information on grizzly bear predation. Grizzly bear diets can
consist of 10-93% caribou, depending on the season (Gau et al. 2002). With the exception of
populations that eat salmon, grizzly bear populations in areas of the Arctic with access to barren-
ground caribou consistently showed the highest terrestrial meat consumption of any North
American population (Mowat and Heard 2006). Grizzly bear sightings have increased at least on
the range of the Bluenose-East herd over the past two decades (Dumond 2007). Higher densities
of grizzly bears, possibly sustained by muskoxen as alternative prey, may influence neonatal
caribou calf survival, which could affect herd recovery from low population levels.

Wolverine and lynx occasionally take adult caribou (Bergerud 1971; Dumond 2007). Wolverines
are effective scavengers of wolf-killed caribou (Lee 1995; van Dijk et al. 2008) as well as
sometimes being able to kill caribou through persistent long chases (Dumond 2007). Ravens
(Corvus corax) scavenge wolf kills, removing enough meat that the scavenging affects wolf kill
rates (Kaczensky et al. 2005); ravens can take 75% of the edible carcass from a pair of wolves.
In Alaska, immature golden eagles (Aquila chrysaetos) take calves on calving and summer
ranges (Whitten et al. 1992). Golden eagle predation on caribou is unreported for the NWT and
NU, although golden eagles have been sighted during calving ground surveys of the Cape
Bathurst, Bluenose-West (Nagy and Johnson 2007a and b), Bluenose-East and Bathurst herds
(Tracz pers. comm. 2015).

Information to index wolf predation is primarily through wolf sightings during aerial surveys and
the number of wolves harvested (Heard et al. 1996). In 2007 and 2008, the major calving
grounds in the NWT and NU were flown at about the same time. Poole et al. (2013) summarized
sightings of bears and wolves on eight calving grounds from 2007 and 2008. In general,
proportionately higher densities of wolves were observed in more eastern herds, with higher
densities of grizzly bears in more western herds. This is supported by the numbers of grizzly
bears mapped on the Cape Bathurst and Bluenose-West calving grounds during 2000-04
(Theberge and Nagy 2001; Nagy and Johnson 2007a and b).

Heard (1992) observed an average of eight wolves/100 hours flying in the Queen Maud Gulf

NORTHWEST TERRITORIES

SPEC|ES Page 117 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

area during the 1980s, which is lower than the 24-33 wolves/100 hours observed during surveys
of the Ahiak herd in 2007 and 2008 (Poole et al. 2013). Williams (1995) observed 25 wolves and
eight bears/100 hours flying the Beverly calving ground in 1993 and 54 wolves and 12 bears/100
hours in 1994. This is higher than observed in 1987 and 1988, which saw 13 wolves and 1.7
bears/100 hours and no wolves and 1.9 bears/100 hours flying, respectively (Heard and Jackson
1990). Incidental observations may only provide a very rough index of predator numbers,
however, as accurate counts of wolves, in particular, would require intensive survey flying
(Serrouya et al. 2015) and much higher coverage than caribou surveys generally provide.

Between 1987 and 2012, wolf sightings recorded during late winter aerial surveys for the
Bathurst herd suggest no trend in wolf sightings or mean pack size (Williams and Fournier 1996;
Croft pers. comm. 2012; Gunn 2013). The number of adult wolves sighted at dens on the tundra
summer range of the Bathurst herd from 1996-2012 has fluctuated widely (Fig. 8a, p. 119) but
suggest a declining trend (Cluff pers. comm. 2015).

The number of active den sites observed during pup counts on the Bathurst summer range
decreased between May/June (during birthing of pups) and mid- to late-August (Fig. 8b, p. 119).
Since 2007, the number of den sites active in June and remaining active in August became so
low (n = 1-4) that there was increased uncertainty as to whether pups were relocated elsewhere
or total litter loss had occurred (Fig. 8b, p. 119). A recent study examining the behavioural
response of wolves to declining population in the Bathurst herd has shown that, contrary to what
would be expected, wolves do not show a behavioural or adaptive response to contractions in
Bathurst summer range, continuing to select den sites in esker-rich areas, despite the large
distance between the dens and prey base. Reduced access to prey during this key pup growth
period can adversely impact pup survival and population growth among wolves (Klaczek et al.
2015).

Aerial surveys have been conducted since 2006, on a 70,000 km? portion of the Bathurst caribou
summer range, to estimate occupancy of wolf dens. The technique samples 10 km x 10 km grid
cells with the flight path visiting previously known den sites and searching eskers and esker-like
habitat for new dens. Surveys are conducted when visibility is good, daytime temperatures are
cool, and at a time of day when wolves are likely resting outside the den, most notably before
biting insects arrive. Repeated surveys are critical to model detection probability, but
unfortunately have been lacking. Limited repeated visits to some den sites have permitted a
crude assessment of detection probability. There is no trend in wolf den occupancy from 2006-
12. Future surveys are planned to better quantify detection probability (Cluff pers. comm. 2015).

There have been changes in the number of wolf dens observed/1,000 km flown during surveys
since 1996. When surveys began, flight paths typically went from one active den site to another,
with little search for new dens. Although skewed because of reduced search time, during the late
1990s, 11 wolf dens/1,000 km flown were observed. From 2006-12, annual estimates have
observed a range of 3.55-5.78 wolf dens/1,000 km flown (mean = 4.63). Caribou abundance has
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declined from 1996-2012. Virtually all adjacent active wolf dens observed since 1996 have been
at least 15 km apart (Cluff pers. comm. 2015), with this distance between dens possibly
increasing as the barren-ground caribou population has decreased (Klaczek et al. 2015).

Very little information is available for wolf abundance on barren-ground caribou winter range.
Mattson et al. (2009) commented that wolf abundance on the Bathurst caribou winter range is
poorly understood. Wolves collared in 2012 and 2013 have improved understanding somewhat,
but the analysis of those data have only been rudimentary. Population estimates of wolves are
notoriously difficult and expensive to obtain. Subsequent data analyses and an upcoming
program review will help direct how wolves should be monitored in the territory and reconcile
what information is needed with what can be reasonably obtained (Cluff pers. comm. 2015).

Average number of adult wolves sighted at dens Average pup counts for wolf den sites active in August
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Figure 8a-b. Bathurst caribou summer range wolf den trends: a) wolves sighted per den (1996-2012); b) wolf pup
count (1996-2012) (Cluff pers. comm. 2015).

From 1987-2012, Bathurst caribou numbers peaked and declined. There was no clear trend of
predator sightings on late winter and calving ranges during this period, but since the mid-1990s,
there is some evidence that wolf productivity has declined based on den use and pup survival
rates (Adamczewski et al. 2009; Cluff pers. comm. 2013). Although changes in the abundance of
a predator relative to its prey will have time lags, there is uncertainty as to exactly how and when
predator abundance responds to changes in caribou abundance since alternative prey availability
will have an influence.

Parasites and disease

The role of parasites and diseases in barren-ground caribou at the population level has been little
studied (Gunn and Irvine 2003).

Studies of the effect of warble flies and gastro-intestinal nematodes on caribou and reindeer
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reveal that those parasites can influence host body reserves and pregnancy rates (Albon et al.
2002; Hughes et al. 2009). Warble fly parasites reduce foraging time when caribou try to avoid
the adult insects. Female flies lay their eggs on the caribou (Witter 2010; Witter et al. 2012a).
Once the bot and warble fly (oestrid flies) eggs hatch, the caribou host then incurs the protein
costs of the immune responses and the growth and maintenance costs of the larvae (Thomas and
Kiliaan 1990; Cuyler et al. 2012).

Some parasites, such as tapeworms and muscle worms, intimately link barren-ground caribou to
their predators and may even modify caribou behaviour by increasing susceptibility to the
predator, which increases the chances of the parasite completing its life cycle (Kutz et al. 2012).
Wolves are the final host for some parasites, which they acquire by feeding on the intermediate
host (e.g., caribou) (Rausch 2003). Wolves also hunt moose, which harbour a similar array of
tapeworms in the NWT as barren-ground caribou (Taenia hydatigena, T. krabbei, Echinococcus
granulosus) (Elkin pers. comm. 2012).

Although disease outbreaks rarely cause many deaths in barren-ground caribou, large mortality
events have been reported. The blood parasite Microfilaria setaria was associated with the 1973-
74 deaths of thousands of domestic reindeer in northern Finland as well as subsequent outbreaks
in the region (Laaksonen et al. 2010).

Barren-ground caribou harbour a diverse array of gastro-intestinal nematodes and tapeworms,
muscle and lung worms as well as blood parasites (Kutz et al. 2012), but their interrelationships
are not well described or understood. Wild Svalbard reindeer reduce the risk of parasite
transmission by foraging away from the vicinity of fecal pellets containing parasite eggs and
larvae (Van de Waal et al. 2000). This behaviour may come at a cost of lost foraging time or
additional energy expenditure. Folstad et al. (1991) suggests this as one reason why barren-
ground caribou leave their calving grounds.

While individual herds have been sampled for some parasites, especially the more conspicuous
ones (warbles (Witter 2010) and Besnoitia (Larter 1999) for example), detailed and systematic
sampling is mostly lacking. Recently, the CircumArctic Rangifer Monitoring and Assessment
Network (CARMA), in association with the University of Calgary’s Faculty of Veterinary
Medicine, tested field protocols for standardized monitoring of caribou and reindeer health.
Between 2007 and 2010, a total of 544 caribou were sampled using standardized protocols from
eight herds (Brook et al. 2009; Ducrocq et al. 2012; Kutz et al. 2012), to establish a baseline for
parasite monitoring. Preliminary results suggest differences among herds and that current (2007-
09) levels of diseases and parasites are relatively low (Kutz et al. 2012). Caribou collected in
2007-09 were part of the first systematic survey for Johne’s disease (Mycobacterium avium
paratuberculosis (MAP)) in caribou across a wide geographic range. NWT barren-ground
caribou levels were less than 4% prevalence (Forde et al. 2012). MAP is economically important
among domestic sheep and cattle because this bacterial disease can result in death (Forde et al.
2012).
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Other bacterial diseases like brucellosis can cause lameness and affect reproductive rates.
Brucellosis rates are generally low in barren-ground caribou across the NWT and NU (Elkin
pers. comm. 2012). Larter and Nagy (1996) showed a 5% prevalence from blood samples of 42
Cape Bathurst caribou collected in 1995. Brucellosis is one of the diseases that is routinely tested
for in blood samples. Contrastingly, foot rot (another bacterial disease) also causes lameness
(Handeland et al. 2010), but is diagnosed based on sighting lame caribou and testing hoof
samples. The disease is characterized by swollen feet and lameness and is seen in late summer.
Warm temperatures and muddy ground constitute favourable conditions for this soil-borne
bacterium, which enters the foot through minor abrasions. This may be why sharp gravel on
roads is considered to be a pre-disposing factor (Radostits et al. 2007 in Handeland et al. 2010).
The percent of lame Bathurst caribou seen during fall sex and age composition counts was higher
in 2001 (0.03%; n = 6,122) than in 2000 (0%; n = 4,695) and 2004 (<0.01%; n = 12,444). In
2001, foot rot was diagnosed on the Bathurst late summer range (Gunn et al. 2005a).

Trends in most parasites are unknown in the NWT. An exception is warble flies, since the larvae
are obvious as they grow under the skin along the caribou’s back in late winter. The level of
infestation is partly determined by weather and varies among herds and among years; males and
calves tend to have proportionally more larvae (Thomas and Kiliaan 1990; Cuyler et al. 2012).
Not only are the larvae easy to count, but the adult flies are active only when the temperatures
and wind speed are suitable. This means that an index can be calculated to determine likely
conditions for warble fly harassment. In summer 2004, the severity of warble fly harassment was
relatively high on the Bathurst herd’s range; in the subsequent winter 163 caribou harvested from
this herd all had warbles (Gunn 2013). Of the relatively few males harvested, 46% were
classified as having high infestations of warbles while only 5% of the females had warble
numbers in the high category. The warble fly activity index for the summer range of the
Bathurst herd shows a significant increase as the summers became warmer, especially after the
early 1980s (Fig. 9, p. 122; Gunn 2013).
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Figure 9. Trend in warble fly activity index and mosquito intensity index based on 1957-2009 daily temperature and
wind speed from Lupin weather station on the range of the Bathurst herd (reproduced from Gunn 2013).

The increase in community-based sampling, such as the Sahtu region’s caribou health program,
has increased both interest and opportunities for the collection of baseline information (Brook et
al. 2009) and is leading to innovative and low cost approaches to measuring trends in diseases
(Curry et al. 2011) and health (Wu et al. 2012). Wu et al. (2012) found that lesions on caribou
teeth are a permanent record of physiological stress for which the timing (year) can be
determined (from aging the tooth). This is important because it also relates to monitoring age
structure.

STATE AND TRENDS

Population

Abundance

The size of barren-ground caribou herds changes over periods that span decades (Morneau and
Payette 2000; Zalatan et al. 2006). The most recent estimate of population size for the Porcupine
herd is 197,228 (2013) (Table 2, p. 123). The remaining herds considered in this report are
estimated et roughly 530,000 barren-ground caribou in, or adjacent to, the NWT (Table 2, p.
123). Removing the estimates for the Qamanirjuaq herds, which does not often occur in the
NWT, leaves approximately 270,000 barren-ground caribou occurring in the NWT as of 2015.
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Table 2. Most recent estimates of size of barren-ground caribou herds that regularly spend at least a portion of their
time in the NWT. Numbers provided are for non-calf animals except the Porcupine herd, which includes calves.

Herd Year Estimate 95% Cl or | Survey type Reference
SE

Porcupine 2013 197,228 28,561 Cl | Post-calving photo census Caikoski 2015

Tuktoyaktuk Pen. 2015 1,701 nla Post-calving photo census Davison pers. comm.
2017

Cape Bathurst 2015 2,259 84 ClI Post-calving photo census Davison pers. comm.
2017

Bluenose-West 2015 15,274 1,370 CI Post-calving photo census Davison pers. comm.
2017

Bluenose-East 2015 38,592 4,733 CI Calving ground photo census Boulanger et al.
2016b

Bathurst 2015 19,769 7,420 ClI Calving ground photo census Boulanger et al.
2016a

Ahiak 2011 71,340 3,882 SE Strip transect visual census Campbell et al. 2012a

Beverly South’ 2011 | Densities of breeding n/a Calving ground visual census Campbell et al. 2012a

females too low to
survey further
Beverly North 2011 124,189 13,996 SE | Calving ground visual census Campbell et al. 2012a
Qamanirjuaq 2014 264,718 44,084 Cl | Calving ground photo census Campbell et al. 2015

The two main methods used to estimate the number of caribou in NWT barren-ground caribou
herds are either a sample count on the calving grounds or an estimate based on photographed
counts of post-calving aggregations (Heard 1985; Heard and Williams 1990b; Adamczewski et
al. 2014). NWT surveys are used to estimate trend and relative herd size.

Herd size for the Bathurst, Beverly, Ahiak, and Qamanirjuaq herds is estimated from stratified
calving ground strip transect surveys. Visual counting was used up to the early 1980s, after
which continuous strip transect photography replaced visual counting to increase accuracy,
except when the females are relatively dispersed or at low densities. The surveys are timed for
close to the peak of calving when female movement rates are minimized. Reconnaissance
surveys are flown to map the distribution of breeding females (females with calves or females
with hard antlers that are not shed until a few days after birth). The flight lines extend well
beyond the distribution of breeding females to ensure that no areas of calving are missed. The
location and movements of collared individuals support mapping the caribou distribution. Based
on the pattern of density and composition, the distribution of breeding females is then stratified
into high, medium and low density strata. All high density strata and most or all medium density
strata are surveyed by a specialised photo plane flying at a relatively high altitude and 20-40%
coverage, although there are some exceptions (there was over 70% coverage for the Bathurst
herd in 2012 and over 50% covered for both the Bathurst and Bluenose-East herds in 2015; Croft

® See Systematic/taxonomic/naming clarifications (p. 93) for more information on Beverly herd naming
clarifications.
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pers. comm. 2015). Low density strata are surveyed using visual surveys and the same
methodology as the reconnaissance surveys, but at roughly 20% coverage.

The proportion of 1+ year old caribou that are breeding females is determined from surveys
conducted immediately after the photographic survey to estimate the proportions of breeding and
non-breeding caribou based on antlers, calves and distended udders. The number of 1+ year old
caribou is counted on the photos and combined with the visual counts and the proportion of
breeding females from the composition surveys to estimate the number of breeding females on
the calving ground. Herd size is then estimated by extrapolating from the estimate of breeding
females by adjusting for non-pregnant females (using an estimate of herd pregnancy rate) and by
adjusting for males based on one or more estimates of sex ratio obtained from fall composition
counts.

Post-calving aggregation photo surveys were developed in Alaska during the 1960s and were
first applied to the Bluenose herd in 1986 and 1987 (McLean and Russell 1992). The post-
calving aggregation surveys are possible because all sex and age classes of a herd form large
aggregations in late June through July in response to insect harassment (Valkenburg et al. 1985).
This technique requires relatively large numbers of satellite or VHF collars to locate the
aggregations. Caribou movements and group size are monitored using collars and reconnaissance
flights, and when the caribou are aggregating, the groups are located from the collared caribou
and photographed using hand-held or mounted cameras from fixed-wing aircraft. A 20% overlap
between successive frames provides full coverage of the aggregation. The search effort is to
ensure that a high proportion of caribou (>90%) are found in groups with at least one satellite
collar, and large groups usually have several collars. The number of caribou on either printed or
digital photographs is counted, although methods for this have varied.

As the calving ground strip transect survey methodology only samples a portion of the herd, the
precision of the estimate is measured by its variance or uncertainty around the mean (often
provided as 95% confidence intervals or standard errors). The precision can be increased by
reducing variations in density within a stratum (Mowat and Boulanger 2000). Considerable effort
has been applied to increasing precision and how the estimates can be used to statistically
determine trends in the number of breeding females and herd size (Nishi et al. 2007, 2010).

Post-calving photo surveys were initially designed as total counts and as such, did not have
estimated confidence intervals; caribou observed outside of photographed groups, often through
visual counts, were simply added to the total. Counts from post-calving photo surveys done on
the winter ranges of the Cape Bathurst, Bluenose-West, Bluenose-East and Tuktoyaktuk
Peninsula herds may include confidence intervals, which are calculated from the total number of
radio-collared caribou available, and the number of caribou and number of radio-collared caribou
in all aggregations observed during the survey (Nagy and Johnson 2006). A Lincoln-Petersen
based estimator has been used in the NWT to estimate caribou groups missed, based on the
number of collars found in photographed groups as a proportion of the collars available (e.g.,
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Nagy and Johnson 2006). The method depends first on when the caribou aggregate (which is
weather dependent and by no means predictable), on the collared caribou being representative of
the entire herd, locating a high proportion of the collared caribou and of caribou aggregations,
and accuracy in counting the caribou. These uncertainties have at times caused difficulties in
estimating the trend in abundance. Nagy (2009a) provided a detailed appraisal of post-calving
aggregation surveys for Cape Bathurst, Bluenose-West and Bluenose-East herds.

More recently, estimation of herd size from post-calving surveys has been carried out using
calculations described by Rivest et al. (1998), initially in Quebec for the George and Leaf River
herds and more recently for the migratory tundra herds in Alaska (Porcupine, Teshekpuk, Central
Arctic and Western Arctic; Alaska Department of Fish and Game 2011). This method provides a
more robust way of calculating likely herd size and variance around the estimate. The estimation
uses photographed groups with at least one collar as samples of the herd (see Adamczewski et al.
2014 for a synopsis). Rivest et al. (1998) estimates back-calculated for the Western Arctic herd
suggested that where collar numbers are sufficient (usually 100+ in the Western Arctic herd) and
survey coverage is high, total counts and Rivest et al. (1998) estimates are very similar because
the likelihood of substantial portions of the herd being missed is very low (Alaska Department of
Fish and Game 2011). Rivest-based estimates were first calculated for an NWT post-calving
survey in 2010 for the Bluenose-East herd (Adamczewski et al. 2014) and the GNWT is
assessing a transition to Rivest-based population estimates from post-calving surveys.

Direct comparisons of calving photo and post-calving surveys have only been carried out twice,
with paired surveys of the George River herd of woodland caribou in Quebec/Labrador in 1993
(Couturier et al. 1996) and the Bluenose-East herd in 2010 (Adamczewski et al. 2014). The 1993
George River surveys indicated similar results between the June calving ground census (583,800
+ 33.8% caribou at least one year old) and July post-calving survey (608,400 + 14.4%). The June
2010 calving ground survey for the Bluenose-East herd led to an estimate of 114,472 + 6,908
(SE) caribou at least one year old, which was similar to an estimate of 122,697 + 16,202 (SE)
based on the post-calving survey in July of that year (Adamczewski et al. 2014).

Globally, barren-ground caribou extend from Alaska to western Greenland. This includes the
nine NWT herds considered in this report, as well as herds in Alaska, Nunavut, and western
Greenland. Caribou in Russia are considered to be a different subspecies (Rangifer tarandus
sibiricus) and caribou in Quebec and Labrador, although displaying similar migratory behaviour,
are considered to be phylogenetically distinct from barren-ground caribou (COSEWIC 2016).
Including the Porcupine herd, there are roughly 750,000 barren-ground caribou in Alaska
(Alaska Department of Fish and Game 2016). Across Canada, barren-ground caribou humbered
approximately 800,000 in 2015 (COSEWIC 2016), while in Greenland, barren-ground caribou
total approximately 73,430 (Gunn 2016).Given approximately 730,000 barren-ground caribou
within herds that touch upon the NWT, the NWT could be considered home to approximately
45% of the global population.
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Trends and fluctuations

The NWT Species at Risk Committee’s criteria for considering population declines in the
assessment of status follow the recommendation of the International Union for the Conservation
of Nature (IUCN) to consider declines over three generations or 10 years, whichever is longer
(TUCN 2001; SARC 2015). This equates to roughly 25 years given the estimation of an 8-9 year
generation time (based on adult survival and fecundity; Boulanger pers. comm. 2011). Although
standardization of monitoring methods started in the mid-1980s (Heard and Williams 1990b,
1991), the length of comprehensive demographic monitoring (population and other surveys) has
varied among herds and monitoring of vital rates (such as adult and calf survival) has been
limited.

There is evidence for some barren-ground caribou herds that abundance fluctuates at relatively
regular intervals but over varying timescales, suggesting a cyclic dynamic (Morneau and Payette
2000; Gunn 2003; Zalatan et al. 2006). Advantages of ‘safety in numbers’ for animals that
frequently occur in densely packed aggregations include predator-swamping (high population
densities reduce the probability of an individual animal being eaten) and increased foraging
(likely through reduced need to remain vigilant because of vigilance by conspecifics) (Skoog
1968; Bergerud et al. 2008; Gunn et al. 2012).

Barren-ground caribou numbers were generally low from the 1950s to the 1970s, when numbers
began to increase (Kelsall 1968; Bergerud et al. 2008). By the mid-1980s to mid-1990s (timing
varied among herds), the population was peaking in abundance and then declines were underway
during the late 1990s into the 2000s. Numbers stabilized for some herds between 2009-2012 but
the declines of the 1990s-2000s (70-90%) have continued through 2012-2015 and most NWT
herds are either declining further or stable at low numbers. As the exact extent of the low
numbers in the 1950s to 1970s was unmeasured at the time, comparisons with the current phase
of low numbers are not possible. It is also unknown whether the current low numbers are less
than historic minima. The frequency of hoof scars on spruce roots adjusted for the loss of older
trees can provide a measure of past population abundance (Zalatan et al. 2006). Spruce roots
collected on the Beverly range in 2002 suggested the frequency of hoof scars was below the
historic minimum in the 1920s (Zalatan et al. 2006). Roots collected in 2002 on the Bathurst
herd’s range was prior to the accelerated decline in the herd, precluding comparison with the
historic low in the 1920s. A reconstruction of the George River herd’s abundance from 1800 to
the early 2000s suggested that maximum and minimum numbers varied over time and that length
of time between peaks also varied (Bergerud et al. 2008).

The causes of cyclic changes in abundance are complex and driven by climate interacting with
forage availability, predation, harvest and pathogens (Zalatan et al. 2006; Bergerud et al. 2008).
Harvest and predation likely play a stronger role in the later decline phase of the cycle (Bergerud
et al. 2008; Boulanger et al. 2011). The likely causes of declines can only be determined through
monitoring of vital rates and environmental conditions during the peak population size as well as
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during the declines.

The frequency of sampling and certainty of information is sufficient to measure trends over the
previous 25 years for the western NWT herds and the Bathurst herd. Post-calving aggregation
photography for the Cape Bathurst, Bluenose-West and Bluenose-East herds are reported in
considerable detail to allow assessment of the data (Nagy 2009a, b; Nagy and Johnson 2006;
Nagy and Tracz 2006; Nagy et al. 2008; Nagy et al. 2009). Calving ground photographic
censuses for the Bathurst herd between 1986-2009 included assessments of uncertainties in the
data and estimates of the trends in the number of breeding females (Gunn et al. 1997, 2005b;
Nishi et al. 2007, 2010). Trends for the more eastern herds shared with NU and Saskatchewan
are uncertain. Sampling frequency for the Beverly and Ahiak herds has been low since the mid-
1990s. Photographic and visual surveys of the Beverly calving grounds have permitted estimates
of herd size and calving ground density from 1987-2002 (Williams 1995; Johnson and Mulders
2009). Between 2007 and 2011, aerial surveys of the traditional Beverly calving grounds were
undertaken but extremely low numbers precluded estimating numbers (Johnson and Williams
2008; Johnson et al. 2009, Campbell et al. 2012a).

For the Ahiak herd (which calves along the Queen Maud Gulf coast), Gunn et al. (2000)
described visual systematic survey estimates of caribou on the calving grounds in 1986 and
1996. In 2006, the survey emphasis switched to measuring the distribution and density on the
calving grounds. Johnson et al. (2008) reported on the sampling effort and observations for
surveys of the Ahiak calving ground in 2006, 2007 and 2008; the surveys reported densities but
did not derive herd estimates. Campbell et al. (2012a) estimated herd size for caribou calving
along the length of the Queen Maud Gulf coast in 2011.

Sampling for vital rates including calf survival, pregnancy rates, adult survival and harvest has
been inconsistent among herds and there is limited current information (since 2005). Most is
reported as summaries, limiting any assessment of trends. Adult sex ratio and calf survival
(reported as a ratio), can be influenced by changes in either the numerator or denominator of the
ratio (Caughley 1974). The assumptions associated with these ratios is often overlooked.
Boulanger et al. (2011) indicated that changes in adult female survival of the Bathurst herd likely
inflated the estimate of calf survival during a few years of low female survival.

Nagy and Johnson (2007a and b) detailed the mapping and sampling effort for measuring calf
production on the calving grounds of the Cape Bathurst and Bluenose-West herds, which were
used to develop a population model to examine the demographic mechanisms underlying the
decline of the Bathurst herd (Boulanger et al. 2011). The sampling efforts and representation of
the sampling for those vital rates are reported up until 2005 (Gunn et al. 20053, 2013a).
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Table 3. Simulated population change for seven subpopulations of barren-ground caribou and the summed change
for all subpopulations (total population). The Monte Carlo analysis applied the exponential model and a generation
time of nine years. Percentage population change was calculated using the mean simulated estimates for 1989 and
2016 and the 95" (5" percentile population estimate in 1989 versus 95" percentile 2016) and 5™ percentile (95"
percentile population estimate in 1989 versus 5" percentile 2016) of the project population estimates. Table
reproduced from COSEWIC (2016).

s . Mean % population 95% Upper Confidence 95% Lower Confidence
ubpopulation
change Interval Interval

Porcupine 31% 132% -31%
Cape Bathurst -85% -78% -90%
Bluenose-West -87% -81% -92%
Bluenose-East -89% -66% -96%
Bathurst -96% -93% -97%
Southampton'® 113% 232% 31%
Qamanirjuaq -4% 48% -39%
Total population -54% -17% -76%

Porcupine herd

Calf productivity and survival in the Porcupine herd is monitored annually, and abundance
estimates date back to the early 1970s. Herd numbers were estimated using post-calving
photographic census methods. Numbers increased through the 1980s to peak at 178,000 in 1989,
followed by a slow decline (3.5% annually) to 2001 (Fig. 10, p. 129). Post-calving surveys were
attempted annually from 2003 to 2009 but failed due to unsuitable conditions for aggregations
and photography. The 2010 survey was successful, estimating 169,000 (153,493-184,403; 95%
CI) caribou (Caikoski 2011). A subsequent survey in 2013 estimated 197,200 (168,667—225,789;
95% CI) (Caikoski 2015), the highest estimate since standardized population estimates began in
the early 1970s. The Porcupine herd has shown an increase of 31% over three caribou
generations (1989-2016) (Table 3, above) (COSEWIC 2016).

1% Not being considered in this assessment of barren-ground caribou.
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Figure 10. Porcupine herd estimates based on post-calving photo census (Caikoski 2011, 2015). Estimates include
calves. Error bars where available are 95% CI.

Since 2001, Porcupine herd birth rates (X = 0.81; range 0.64-0.88), June calf survival (X =0.73;
range 0.57-0.83) and post-calving survival (X = 0.86; range 0.75-0.92) have remained relatively
strong in most years (Caikoski 2011; based on total counts). Fewer data were available for March
calf:female ratios (X = 31:100; range 20-39:100). Annual Alaskan harvest estimates in the past
decade have ranged from 200-700 caribou (Caikoski 2011); Canadian harvest of Porcupine
caribou was 2,920 in 2013-14 (Porcupine Caribou Management Board [PCMB] 2016), with an
average annual Canadian harvest estimated at approximately 4,000/year (PCMB 2010a).

Tuktoyaktuk Peninsula herd

The Tuktoyaktuk Peninsula herd was only recognized in 2005, therefore long-term trends are
unavailable. Domestic reindeer inhabited the Tuktoyaktuk Peninsula for most of the 21% century,
but the private herd was moved away in about 2001 (Branigan 2005). A systematic aerial count
in September 2005 estimated 2,700 reindeer/caribou (including calves), of which about 20%
were domesticated reindeer (Branigan 2005). A post-calving photographic survey in July 2006
estimated 2,866 non-calf reindeer/caribou (Nagy and Johnson 2006). Subsequent surveys in July
2009 and July 2012 estimated 2,753 + 276 (95% CI) (Davison et al. 2014), and 2,192 + 178
(95% CI) reindeer/caribou (Davison pers. comm. 2012), respectively. The most recent survey,
done in 2015, showed an estimate of 1,701, with no variance as all 26 collars were found
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(Davison pers. comm. 2017) (Fig. 11, below). Thus, numbers were relatively stable between
2005 and 2009, declining to 2012 and declining further to 2015. Late winter calf survival from
2008 to 2011 was high; mortality, including harvest, is unknown (Davison and Branigan 2011).
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Figure 11. Tuktoyaktuk Peninsula herd population estimates, all from post-calving photographic surveys (Nagy and
Johnson 2006; Davison pers. comm. 2012; Davison et al. 2014; Davison pers. comm. 2017). Error bars where
available are 95% CI.

Cape Bathurst herd

The Cape Bathurst herd population was high in at least 1992 followed by a significant decline
through 2006, and was then roughly stable between 2006-2015 (Fig. 12, p. 131). Early
population estimates were based on calving ground surveys, which combined the Cape Bathurst,
Bluenose-West and Bluenose-East herds (Hawley et al. 1979). The method changed to post-
calving aggregation counts in 1987 and 1992. Nagy (2009a) re-analyzed the surveys to produce
herd-specific counts using a Lincoln-Petersen estimator. The 1992 estimate was 19,300 + 5,400
(95% CI) and declined to about 11,100 + 1,800 in 2000, 2,430 + 260 in 2005, reaching a low of
1,820 + 150 in 2006 (mean annual 17% exponential rate of decline; Nagy and Johnson 2006). In
2009, the estimate was 1,934 + 350 caribou (Davison et al. 2014), in 2012 it was 2,427 + 0
caribou (all collars accounted for in aggregations observed; Davison 2015), and in 2015, the
estimate was 2,259 = 84 caribou (Davison pers. comm. 2017). The Cape Bathurst herd has
shown a decrease of 85% over three caribou generations (1989-2016) (Table 3, p. 128)
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Figure 12. Cape Bathurst herd population estimates, all from post-calving aggregation counts adjusted for collars
observed compared to number known to be active during the survey (Nagy and Johnson 2006; Nagy 2009a; Davison
et al. 2014; Davison 2015; Davison pers. comm. 2017). Estimates from 1986 and 1992 based on reanalysis of
“Bluenose” photo survey data. Error bars where available are 95% CI.

Pregnancy rates of Cape Bathurst caribou sampled in 1995 were high (96%; n = 47 adult
females; Larter and Nagy 1996). Late winter calf survival based on calf:female ratios was low in
2007 (22 calves:100 females), higher for 2008-11 (42-49:100 females), and low again in 2013
(26 calves:100 females) (Davison 2015). Adult survival is unrecorded, although harvest rates
were relatively high during the decline (estimated at approximately 500 caribou, mostly females,
in 2005; Nagy 2005). In 2007, the harvest was closed based on recommendations from the
Wildlife Management Advisory Council (NWT) (WMAC (NWT)) and Gwich’in Renewable
Resources Board (GRRB) (Davison 2015).
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Bluenose-West herd

Similar to Cape Bathurst, Bluenose-West numbers likely peaked in 1992 based on a count of
112,400 = 25,600 (95% CI) caribou (Lincoln-Petersen estimator) and then declined through
2006. As with the Cape Bathurst herd, these early population estimates were derived from
surveys that combined the Cape Bathurst, Bluenose-West, and Bluenose-East herds (Hawley et
al. 1979). Nagy (2009a) re-analyzed the surveys to provide herd-specific counts. Estimates were
76,400 + 14,300 in 2000, and 20,800 + 2,040 in 2005 (Nagy and Johnson 2006; Nagy 2009a) and
18,050 + 527 in 2006 (Nagy and Johnson 2006) (Fig. 13, below). Surveys were also conducted in
2009 (17,900 + 1,300 caribou; Davison et al. 2014), 2012 (20,465 + 3,489 caribou; Davison
2015), and 2015 (15,274 + 1,370; Davison pers. comm. 2017). The Bluenose-West herd has
shown a decrease of 87% over three caribou generations (1989-2016) (Table 3, p. 128)
(COSEWIC 2016).
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Figure 13. Bluenose-West herd population estimates, all from post-calving aggregation counts (Nagy and Johnson
2006; Nagy 2009a; Davison et al. 2014; Davison 2015; Davison pers. comm. 2017). Estimates from 1986, 1987 and
1992 based on reanalysis of “Bluenose” photo survey data. Error bars where available are 95% CI.

Late winter calf survival was low in 2007 (26 calves:100 females), higher in 2008 and 2009 (42-
44 calves:100 females) and lower in 2011 (32 calves:100 females) (Davison 2015). A fall
composition survey in 2009 estimated 70 males:100 females (Davison 2015). The Bluenose-
West herd currently has a total allowable harvest of approximately 720 caribou with an 80%
male ratio, based on the recommendations of WMAC (NWT), the GRRB, and the Saht(
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Renewable Resources Board (SRRB).

Bluenose-East herd

As with the Cape Bathurst and Bluenose-West herds, early population estimates were based on
calving ground surveys, which combined the Cape Bathurst, Bluenose-West and Bluenose-East
herds (Hawley et al. 1979). Although pre-2000 survey data was re-analyzed to provide herd-
specific population estimates, there were ultimately too few collars within the range of the
Bluenose-East herd to produce credible population estimates from this time (Advisory
Committee for Cooperation on Wildlife Management [ACCWM] 2014). Based upon post-
calving photo surveys, herd estimates were 104,000 = 22,100 (95% CI; Patterson et al. 2004) in
2000, 70,100 * 8,100 in 2005 (Nagy et al. 2008), and 66,800 * 5,200 in 2006 (Nagy and Tracz
2006). The herd exhibited an annual rate of decline of 10% between 2000 and 2006 (Fig. 14, p.
134). A 2010 post-calving survey estimated 122,697 + 16,202 (SE) (Adamczewski et al. 2014).
Adamczewski (pers. comm. 2012) suggested the 2005 and 2006 estimates may have
underestimated herd size because of poor aggregation of individuals during the surveys, making
both the decline to 2006 and the subsequent increase to 2010 less steep than documented. A
calving ground survey in 2013 estimated 68,300 + 7,610 (SE), a substantial drop from the 2010
estimate (Adamczewski pers. comm. 2014). The estimated number of breeding females on the
calving grounds also decreased from 51,757 + 4,836 (SE) in 2010 to 34,470 = 1,634 in 2013. The
2015 results of a calving ground photo survey show that the herd declined further, to 38,592 +
4,733 (CI), along with a continued decline in the number of breeding females to 17,135 + 4,363
(Boulanger et al. 2016b). The Bluenose-East herd has shown a decrease of 89% over three
caribou generations (1989-2016) (Table 3, p. 128) (COSEWIC 2016).
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Figure 14. Bluenose-East herd population estimates from post-calving surveys 2000-2010 and from calving photo
surveys in 2013 and 2015 (Patterson et al. 2004; Nagy and Tracz 2006; Nagy et al. 2008; Adamczewski pers. comm.
2013a; Adamczewski et al. 2014; Boulanger et al. 2016b). Error bars where available are 95% CI.

Davison (2015) suggested the increase between 2006 and 2010 was due to relatively high calf
survival and a change in the herd’s winter distribution, which reduced hunter harvest. Late winter
calf:female ratios were low at 25 calves:100 females in 2001, high at 38 and 52 calves:100
females in 2004 and 2011, and low at 27 calves:100 females in 2012 (Davison 2015). The sex
ratio in fall 2009 was 43 males:100 females (summarised in Davison 2015).

Adult survival of Bluenose-East caribou is unknown and although harvest information was
collected between 1996 and 2001 in NU (Priest and Usher 2004), the annual totals also include
harvest from the Dolphin and Union herd (Davison 2015). Harvest of the Bluenose-East herd
increased after 2010 harvest restrictions were placed on the Bathurst herd (Adamczewski pers.
comm. 2013a).

Bathurst herd

Bathurst numbers increased during the late-1970s and early-1980s, peaking during the mid-
1980s to mid-1990s (Case et al. 1996; Gunn et al. 1997), and then declined through 2009 with a
more rapid rate of decline (70%) between 2006 and 2009 (Nishi et al. 2007, 2010). The decline
was supported by trends in calf survival (1985-2010). The decline appeared to cease between
2009 and 2012. The most recent (2015) population estimate is 19,769 * 7,420 (Cl; Boulanger et
al. 2014) (Fig. 15, p. 135). The Bathurst herd has shown a decrease of 96% over three caribou
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generations (1989-2016) (Table 3, p. 128) (COSEWIC 2016).

An indirect index, the frequency of hoof scars on spruce roots, suggested low caribou abundance
during the 1920s, a high peak during the mid-1940s, and low abundance between the mid-1950s
to 1970 (Zalatan et al. 2006). Visual surveys prior to 1982 are indicative of trend but likely
under-estimated true herd size based on side-by-side comparisons of visual and photographic
surveys (Heard and Jackson 1990).

The number of breeding females declined from 203,800 + 25,600 (95% CI) caribou in 1986 to
55,593 + 18,446 (95% CI) in 2006, 16,604 + 4,451 (95% CI) in 2009, and 15,935 + 2,926 (95%
ClI; Boulanger et al. 2014) in 2012. Results of the 2015 calving ground photo survey show that
the number of breeding females in the herd dropped by nearly half between 2012 and 2015 to
8,075 * 3,467 (95% CI) (Boulanger et al. 2016a).
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Figure 15. Bathurst herd population estimates (Case et al. 1996; Gunn et al. 1997; Nishi et al. 2007, 2010;
Boulanger et al. 2014 ; Boulanger et al. 2016a). Estimates prior to 1982 were based on visual calving ground
surveys, and after 1981 were based on calving ground photo surveys. Error bars where available are SE, escept for
the 1995 survey result where error bar is 95% CI.

The trends in vital rates were toward reduced calf survival (1995-2005) and relatively low
survival of adult females (2005-10). Because the sample size of the satellite-collared females was
low, demographic modelling was used to estimate adult survival (see Population dynamics, p.
139; Boulanger et al. 2011). Low female survival rates very likely contributed to the herd’s
further decline 2012-2015. Calf:female ratios between 2012-2015 have been below 30 calves:
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100 females in late winter, consistent with a declining trend. There is limited evidence of a low
pregnancy rate, particularly in 2014-15 (the proportion of breeding females on the calving
ground was 59% where about 80% would normally be expected) (Boulanger et al. 2016a).

Ahiak herd

The first systematic (stratified visual) calving survey for the Ahiak herd was in 1986 and covered
a small area west of Adelaide Peninsula (Gunn et al. 2000). It estimated 11,265 * 1,615 (SE)
breeding female caribou on the calving ground. The next calving ground survey in 1996 was
more extensive covering from Adelaide Peninsula to the region south of Kent Peninsula. The
estimate was 83,134 + 5,298 (SE) breeding female caribou on the calving ground (Gunn et al.
2000). Results from the 1996 survey were used to extrapolate the entire Ahiak herd estimate to
approximately 200,000 caribou (Gunn et al. 2000). However, while the spacing of transects in
1986 was adequate, this was not the case in 1996, when the number of transects was very low
and the southern boundary of the calving distribution was not well-defined.

No surveys were conducted from 1996 to 2005. Between 2006 and 2010, annual reconnaissance
surveys were conducted along the coastal Queen Maud Gulf, including the Adelaide Peninsula,
to map calving distribution and estimate densities. Calving densities were relatively stable
between 1996 and 2007. Densities of 1+ year old caribou were 3.9 caribou/km? in 1996 (Gunn et
al. 2000), 3.1 caribou/km? in 2006 and 3.0 caribou/km? in 2007 (Johnson et al. 2009). Density
was lower in 2008 (1.1 caribou/km?), which may have been a consequence of low pregnancy
rates and/or non-breeding females being late to reach the calving grounds. An extensive survey
of the central Queen Maud Gulf area to the northeast mainland was conducted in June 2011
(Campbell et al. 2012a) (Fig. 16, p. 137). The survey was used to estimate the number of adult
caribou and yearlings in the Ahiak herd (as defined by Campbell et al. 2012a) at 71,340 + 3,882
(SE). However, given the infrequent survey history, different interpretations of herd structure
(see Systematic/taxonomic/naming clarifications, p. 93), and differences in location of the
surveyed areas, the population trend for the Ahiak herd is uncertain.
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Figure 16. Ahiak herd population estimates (Gunn et al. 2000; Campbell et al. 2012a). Given infrequent survey
history, different interpretations of herd structure, and differences in location of surveyed areas, population trends
for the Ahiak herd are uncertain. Error bars where available are SE.

Beverly herd

The Beverly herd (as defined as calving in the traditional inland calving ground [Beverly Southl],
see Systematic/taxonomic/naming clarifications, p. 93), was surveyed frequently between the
early 1970s and mid-1990s. Population estimates, calf survival, adult survival and distribution
suggest the herd was likely at a stable peak of about 264,000 and 276,000 between 1984 and
1994, respectively (Thomas and Barry 1990a and b; Heard and Williams 1990b, 1991; Williams
1995; Thomas 1998). Estimates of late winter calf survival halted in 1995. No information was
collected until a systematic reconnaissance survey in June 2002 mapped calving distribution and
densities (Johnson and Mulders 2009). The survey was not designed to estimate population size,
but it revealed a small calving ground with low densities compared to 1994. Subsequently, four
calving ground delineation surveys were conducted from 2006 to 2009 (Johnson and Williams
2008; Johnson et al. 2009; Adamczewski et al. 2015), which in 2009 reported few females, low
calf:female ratios, and an extrapolation of numbers to likely less than 500 caribou on the
traditional inland calving grounds. More recently, reconnaissance surveys conducted by
Campbell et al. (2012a) showed densities of breeding females on the traditional inland calving
ground to be too low to warrant further survey. This represents a decline of over 99% over three
generations on the traditional inland calving ground. Adult female survival rates were very low
for satellite-collared females with at least one year’s history of calving on the traditional Beverly
calving ground (Adamczewski et al. 2015). Based on aerial survey data, adult survival and calf
production as well as analysis of telemetry data at the annual scale, the Beverly herd declined
through the last half of the 1990s and the 2000s (Gunn et al. 2012 and 2013b; Adamczewski et
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al. 2015).

Campbell et al. (2012a) estimated 124,189 (SE = 13,996; CV = 0.11) 1+ year old caribou for this
population based on a calving ground survey along the central and western Queen Maud Gulf
coast (Beverly North) in June 2011. Given the 1994 estimate of about 276,000 adults, the

Beverly [North] herd is considered to have declined by 45% between 1994 and 2011 (Fig. 17,
below).
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Figure 17. Beverly herd numbers as estimated from surveys (Thomas and Barry 1990a and b; Heard and Williams
1990b, 1991; Williams 1995; Thomas 1998). A survey conducted in 1993 is not shown in the figure due to low
survey coverage (Williams 1995). The 2009 survey of the traditional inland calving ground (i.e., Beverly South)
herd resulted in an extrapolation of likely less than 500 caribou and does not appear in the above histogram. 2011
shows herd numbers as estimated from surveys along the coastal Queen Maud Gulf (i.e., Beverly North) (Campbell
et al. 2012a). Calving ground photo surveys were conducted after 1981. Error bars where available are SE.

Qamanirjuaqg herd

Surveys of the Qamanirjuaq herd date back to 1950 (Banfield 1954 in Heard and Calef 1986),
with estimates of 120,000 in 1950 (Banfield 1954 in Heard and Calef 1986), 149,000 in 1955
(Loughrey unpubl. data in Heard and Calef 1986), and 63,000 in 1968 (Parker 1972 in Heard and
Calef 1986). Between 1980-1982, a large, unexpected increase in herd size was observed. This
increase was attributed to immigration (from northeastern mainland NWT), increased birth rates,
and increased survival rates (Heard and Calef 1986; Heard and Jackson 1990). Between 1983
and 1985, Heard and Calef (1986) reported population estimates between 126,000-320,000. Post-
calving photo surveys in July 1987 resulted in an estimate of between 230,000-260,000
Qamanirjuag caribou; however, given the absence of males in this sample, it was thought to be
biased low. A more realistic estimate is 270,000-300,000 (Russell 1990). Calving ground photo
surveys in June 1988 resulted in a population estimate of approximately 220,000 + 72,000 SE,
which, together with estimates since the early 1980s, suggested that the population of the herd
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was stable (Heard and Jackson 1990). The herd reached a high in 1994 of 496,000 (BQCMB
2014). Only two population surveys have been successfully completed since that time (344,078
in 2008 and 264,718 in 2014), and these suggest a decline (BQCMB 2014; Campbell et al.
2015). Although there is uncertainty associated with this trend (length of time between surveys
and uncertainty in estimates, especially in 1994), the possibility of a decline is supported by the
results of calving ground reconnaissance surveys in 2008 and 2012 that indicated a 10-20%
decrease in relative density of caribou on the calving grounds during that period (BQCMB 2014,
Campbell et al. 2015) (Fig. 18, below). Based on Monte Carlo analysis, the Qamanirjuaq herd
has shown a decrease of 4% over three caribou generations (1989-2016) (Table 3, p. 128)
(COSEWIC 2016).

700000
600000
500000
400000 T
300000
200000 -
100000
0 e e e e e N A s ey

A IR NSRS A AL AN
qq\q\q DO I A AD @c} nga

Figure 18. Qamanirjuag herd numbers as estimated from surveys (Heard and Calef 1986; Heard and Jackson 1990;
Russell 1990; BQCMB 2014; Campbell et al. 2015). Prior to the use of aerial photography, herd population
estimates were based on visual sample counts of strip transects on the calving grounds (Heard 1985 in Heard and
Jackson 1990). Error bars where available are SE.

Population dynamics

Most of the information used to describe herd structure and vital rates is collected during aerial
and ground surveys whose frequency is quite variable among herds and over time. The
variability impedes describing trends in abundance and the underlying rates of births and death.

Understanding birth and death rates (which depend on life history traits such as age of maturity,
longevity and fecundity) is necessary not only to determine why herds decline but also to
estimate the probability of recovery. In the NWT, the amount of information is inconsistent
across the herds, with only the Bathurst herd having sufficient information to measure trends in
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calf survival and herd size to support demographic modeling (Boulanger et al. 2011). Although
demographic modeling was considered using a spreadsheet ‘Caribou Calculator’, for the
Bluenose-West, there was insufficient herd-specific information on vital rates (Adamczewski
pers. comm. 2012).

Information on pregnancy rates, body condition and health (contaminants, diseases and parasites)
has been collected from almost all herds at intervals. However, much of the information has been
only partially reported. While the parasite and disease aspects of some more recent data
collections (post-2000) (Kutz et al. 2013) are leading to a series of papers and theses (Kutz pers.
comm. 2012), no summaries or reports of the physical condition data could be found except for
the Bathurst herd (Adamczewski et al. 2009).

The Sahtu Wildlife Health Monitoring Program produced back fat data for the Bluenose-West
and Bluenose-East herds in the Sahtu region between 2005-2008 (Bluenose-West) and 2004-
2014 (Bluenose-East) (Carlsson et al. 2015a, b). For the Bluenose-West herd, back fat depths
for both sexes averaged 3.3 mm in 2005 (range = 0-12.7; n = 14), 37.8 mm in 2007 (range = 5-
70; n = 19), and 35.8 mm in 2008 (range = 20-70; n = 12). Samples were weighted in favour of
males, both as a function of hunter preference at the time of year harvest took place and also
because of programs promoting majority male harvest (Carlsson et al. 2015b). The large
majority of back fat samples taken for the Bluenose-East herd were from males (75 out of a total
of 87 samples). Between 2004-2013, average back fat depth in males varied between around 3
mm and 6 mm. In 2007, the only year for which there were female samples (n = 10), average
back fat depth measured less than 1 mm. In 2014, average back fat depth increased to
approximately 19 mm for males and 14 mm for females, although samples sizes this year were
quite small (n = 4 males and 2 females) (Carlsson et al. 2015a).

Age structure

In other long-lived mammals, the importance of age structure is well recognized (Coulson et al.
2005). In caribou, shifts in age structure can accelerate rates of decline and influence recovery
(Eberhardt and Pitcher 1992). The extent of variability within age classes (cohorts — animals
born in a given year; Caughley 1977) for barren-ground caribou is likely high given the annual
variations in productivity (Boulanger et al. 2011). Age structure influences rate of change in
caribou herds and the probability of persistence, but there are few data or population models to
assess the age structure for caribou as these models depend on age-specific rates of survival and
productivity. To estimate age-specific rates requires relatively large numbers of harvested
animals that can be aged from their teeth. An exception is for the caribou sampled in the late
1980s for the Beverly herd (Thomas and Barry 1990b). This analysis showed the importance of
middle-aged females as the age-specific fecundity rates indicated that 54% of all calves born
were from females aged three-six years.

Bergerud et al. (2008) reported that in the George River woodland caribou herd, the mean age of
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females increased by 13 months from the increasing phase to the decline phase of population
cycles (1974-93). A shift to more older females likely would lead to a greater frequency of
breeding pauses if the older females were more nutritionally stressed. For the Bathurst herd,
information on age structure was collected in 1992 and again in 2008 (Elkin pers. comm. 2012;
data from CARMA 2014). These data could suggest an older age structure in 2008 but sample
sizes are small (Fig. 19, below).
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Figure 19. Comparison of percent females by age class for the Bathurst herd in 1992 (n = 97) and 2008 (n = 37).
Data from CARMA (2014) and B. Elkin (pers. comm. 2012).

A shift in age structure (Fig. 19, above) towards an older mean age was considered to be a factor
in the later (2006-09) stages of the decline of the Bathurst herd (Boulanger et al. 2011). This
suggestion was based on demographic modeling and acknowledges the problem caused by the
low sample sizes for age-class rates of pregnancy and survival. Despite the importance of age
structure, especially in diagnosing causes of declines and the probability of recovery, there is
relatively little current information on age structure for NWT barren-ground caribou herds.

Birth rate

Pregnancy rate is used as an approximation of birth rate (natality). If intra-uterine mortality
(foetus aborted or absorbed) is rare, pregnancy rates are a suitable index of calves born in June.
Pregnancy rates can vary annually in barren-ground caribou as females may undergo
reproductive pauses if they have insufficient body reserves to conceive (Cameron 1994). This
proportion of females may be enough to change the population’s pregnancy rate (Cameron
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1994). Pregnancy rates of barren-ground caribou are monitored either from harvested caribou or
by observations during the calving period.

Working with harvesters to determine pregnancy (presence of a foetus) has been used in the
NWT for some herds. Hunter-harvested caribou on the late winter range of the Beverly herd in
the late 1980s were examined for age specific pregnancy rates (Thomas and Barry 1990a). The
overall pregnancy rate was 87% (Thomas and Barry 1990a). Annual pregnancy rates in females
at least four years old varied from low averages of 76% and 78% to high averages of 98% and
100% during these years (Thomas and Barry 1990a).

Based on small samples of the Bathurst herd between 1990 and 2000, pregnancy rates of >2
year-old females varied between 20% and 93% (Table 4, below) during years when the warble
fly activity index (Russell et al. 1993) was relatively high and the females were consistently lean
in late winter (factors that may increase stress and adversely impact birth rates).

Table 4. Number of adult females, pregnancy rate, back fat (mm) and number of warbles for Bathurst herd 1990-
2000 (data from CARMA 2014).

Adult % Back fat Warbles Warble

Year females Pregnant preg Mean SE Mean SE Min. Max. Index*
(mm)

1990 10 2 20 19 3.47 16.8 357 11 27 24
1991 18 11 61 1.7 1.08 61.0 248 10 320 13
1992 28 22 79 5.0 1.49 61.3 16.5 2 226 23
1995 13 10 77 3.6 1.15 70.0 18.3 0 192 22
2000 14 13 93 21.4 13.2 29.9 8.5 4 126 16

The warble fly activity index (Russell et al. 1993) is based on daily wind speed and temperature 1957-2009
averages 15.7 £ 0.80 SE (range 8-24) as reported in Gunn et al. (2013a).

A sample of 150 females from the Bathurst herd collected by hunters in winter 2005 showed that
pregnancy rates differed across the winter range and averaged an unusually low level of 63%
(Gunn 2013). In March 2008 and April 2009, Bathurst females averaged 12.5 mm of back fat
(range 1.5-26.0 mm) and 6.6 mm (range trace — 23 mm), respectively. In March 2008 and April
2009, 26 of 26 adult females (100%) and 25 of 28 adult females (89%), respectively, were
pregnant during collection (Adamczewski et al. 2009). The warble fly activity index scores were
15 and 17 for 2008 and 2009, respectively. All studies on warble fly activity index involved very
small sample sizes and the results should be viewed with this in mind.

On the calving grounds, post-partum and pregnant females are identifiable by the presence of
their calf, or at least one hard antler and/or a distended udder (Bergerud 1964; Whitten 1995).
Most parturient females (females either pregnant or recently calved) retain their hard antlers until
two to three days after the birth of their calf, although Whitten (1995) cautions that on
exceptionally good ranges, females may drop their antlers before birth. For the Bathurst herd, the
calf:female ratio is measured during the years when the number of breeding females is estimated
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on the calving ground. The ratios for the Bathurst herd (Table 5, below) cover the period from a
peak in high numbers to a decline (1986-2009). The ratios varied annually and averaged 67
calves:100 females (+4.4 SE). Results from the June 2015 survey showed that the overall
proportion of breeding females was 59% in the survey area, which suggests a low pregnancy rate
in the Bathurst herd in 2015 (Boulanger et al. 2016a).

Table 5. Numbers of calves, breeding and non-breeding females, and calf:100 females ratio at the peak of calving
for the Bathurst herd, 1986-2009 (compiled from Gunn et al. 1997; Gunn et al. 2005b; Nishi et al. 2007, 2010).

Year Breeding females Non-breeding  Total females Calves Calf:100
females
1986 670 157 827 604 73
1990 847 158 1,005 634 63
1996 3,273 467 3,740 2,954 79
2003 4,016 600 4,616 3,412 74
2006 4,373 1,348 5,721 2,878 50
2009 2,033 417 2,450 1,528 62

For the Bluenose-West herd (Table 6, below) during calving, Nagy and Johnson (2007b)
reported that average calf:female ratios had declined from 1981 and 1983 (78 calves: 100
females) to 2000-05 (57 calves: 100 females). Similarly, for the Cape Bathurst herd, calf:female
ratios have declined since the early 1980s (83.9 and 71.7: 100 females in 1981 and 1983 versus
42 calves: 100 females in 2000-05; Nagy and Johnson 2007a).

Table 6. Survey dates and calf:female ratios for Cape Bathurst and Bluenose-West (from Nagy and Johnson 2007a,
b)

Bluenose-West Cape Bathurst
Survey date  Calves per Survey date  Calves per
Year 100 females SE 100 females SE
2000 9-11 June 38.7 missing 11-June 64.4 missing
2001 12-15 June 14.0 1.76 15-June 19.2 3.38
2001 23-26 June 54.1 2.30 22-23 June 324 2.53
2002 19-22 June 53.7 1.56 25-26 June 47.0 1.92
2003 21-25 June 53.2 1.83 25-June 46.5 8.85
2004 18-23 June 60.9 1.43 16-June 52.6 2.72
2005 19-21 June 59.4 3.69 18-June 329 3.50

Calf:female ratios at the peak of calving on the Beverly herd’s traditional calving ground showed
a declining trend over time based on aerial surveys in 1988-2009 (Table 7, p. 144; summarized in
Adamczewski et al. 2015).
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Table 7. Calf:female ratios on the Beverly traditional calving grounds.

Year Calves: Source
100 females
1988 65-81 Gunn and Sutherland 1997
1994 65-82 Williams 1995
2002 53-75 Johnson and Mulders 2009
2007 32 Johnson et al. 2009
2008 15 Johnson and Williams 2008
2009 2 Williams pers. comm. in Adamczewski et al. 2015

Recruitment and calf survival

Recruitment to the population is measured by calf survival to one year, after which survival rates
are assumed to be similar to those of adults (Boulanger et al. 2011). Typically, recruitment is
either expressed as the percentage of calves to the total population or as calf to female ratio at
one year of age. In the NWT, calf: female ratios have been most commonly assessed at about 10
months of age (late March or early April), following Heard and Williams (1991). While
populations can withstand annual variation in calf survival, persistent low calf survival may
influence population trends negatively (Gaillard et al. 1998, 2000; Coulson et al. 2005; Chen et
al. 2014). Calf survival is likely less resistant to environmental variation than adult survival (e.g.,
Russell and White 2000). Calf survival may vary substantially from year to year, which
necessitates long term data sets to detect temporal trends (Chen et al. 2014).

Calf survival rates are measured through changes in successive calf: female ratios, which reflect
the proportion of calves that have died per 100 females and requires an estimate of the birth calf:
female ratio with a correction for adult female mortality for the interval between birth and the
timing of the composition survey (fall or late winter). Calf: female ratios appear correlated with
finite rates of increase in herd numbers (r = 0.84), with approximately 25 calves: 100 females
during spring required to maintain numbers (Fig. 10.2 in Bergerud et al. 2008). Currently, calf
survival rates (as estimated through changes in successive calf: female ratios and corrected for
adult female mortality) have only been reported for the Bathurst herd, possibly because adult
female survival rates are not available for the other NWT herds.

Because of the variability in body condition and sex/age class structure prior to the pre-calving
migration, sampling across the distribution of caribou is necessary to determine female: calf ratio
(Thomas and Kiliaan 1998b). Gunn et al. (2013a) reported a range of 9-24 calves: 100 females
for four areas of the Bathurst herd winter range.

Mean late winter calf survival declined in the Bathurst herd from a rate of 40% (SE 4.8) in 1985-
96 to 20% in 2001-04 (SE 1.1) (Gunn et al. 2005a, Chen et al. 2014). Based on fall composition
surveys in late October 2000, 2001, and 2004, calf survival rates were lower during the summer
than winter (Gunn et al. 2005a). Subsequent changes in calf survival from 2006 to 2009 (a
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rebound followed by a decline) may have been affected by the declining adult female survival,
which affects the denominator, thus inflating the calf-female ratio (Boulanger et al. 2011). A
consideration for monitoring caribou herds is that while fecundity, adult female survival and calf
survival are all inter-related parameters (through nutritional ecology, Chen et al. 2014),
measuring only one of those parameters limits interpretation for describing trends in herd
abundance.

The Bathurst, Cape Bathurst, and Bluenose-East herds have more than 10 years with information
to measure trends in late winter calf: female ratios. Spring ratios for the Bathurst herd dropped
throughout the early 2000s, rebounded from 2007 to 2011 (Fig. 20a, below), and have returned
to low levels since 2011 (Croft pers. comm. 2015), keeping in mind the possible effect of low
female survival on these ratios. Ratios were low in the early 1990s for the Cape Bathurst herd
compared to the 1980s and 2000s (Fig. 20b, p. 146), which could suggest low recruitment. For
the Bluenose-East herd, surveys started in 2001 when the calf: female ratio was relatively low
(25 calves:100 females) but between 2002 and 2010 the ratio average was 47 + 2.2 calves: 100
females, although the calf survival was not estimated (Davison 2015).
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Figures 20a and b. Calves: 100 female ratios for (a) for the Bathurst herd for 1985-2012 (data from Boulanger et al.
2016a) and (b) the Cape Bathurst and Bluenose-East herds (1983-94 sampling may have included caribou from
Bluenose-West herd) for 1983-2011 (data from Davison 2015).

Heard and Williams (1991) reviewed calf: female ratios for the Bathurst, Beverly, Bluenose (the
Cape Bathurst, Bluenose-West and Bluenose-East herds were still considered a single herd at this
time) and Qamanirjuaq herds from 1986-89 when these herds were increasing in number; ratios
were consistently above 30 calves: 100 females.

Boulanger et al. (2011) and Créte et al. (1996) noted that the level of calf recruitment, indexed as
the calf: female ratio, needed for a stable herd depends on the female survival rate. “There must
be 52 calves per 100 females in autumn in a caribou population for balancing mortality when
annual survival of yearlings and adults reaches 0.80; the autumn ratio must be 39 when annual
survival is 0.85” (Créte et al. 1996). These results suggest caution in interpreting 10-month calf:
female ratios; consistently low values (below 30:100) are indicative of a declining natural trend,
but higher ratios may be less clearly indicative of herd trend as adult survival may vary. Ratios of
30:100 may not be clearly linked to a stable herd.

Adult female mortality

Herd trends are the most sensitive to adult female survival as adult females are usually the largest
proportion of the herd (Créte et al. 1996; Boulanger et al. 2011). The most sensitive vital rates
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are those under the greatest selective pressure so those rates are expected to have the lowest
variability (Gaillard and Yoccoz 2003). Despite the importance of describing adult mortality,
time series data on adult female survival are only available for the Bathurst and Porcupine herds;
data are limited for other herds.

Relatively small changes in adult survival rates can change the population trajectory of a herd,
but detecting such changes is difficult. Detecting changes in survival rate requires a large sample
of marked individuals whose fate is known. Currently for the Bathurst herd, satellite-collared
individuals (typically <20/year) are used to measure adult female mortality. Consequently,
estimated survival is imprecise. Therefore, demographic modeling using calf survival and herd
size was used and suggested that adult female annual survival declined between 1985 and 2009
to well below 80% (Fig. 21, below; Boulanger et al. 2011). The effect of hunter harvest is
something that must be considered. The model used by Boulanger et al. (2011) detected declines
in adult female survival that were not seen in analyses of collar-based data alone.
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Figure 21. Trend in adult female mortality based on satellite-collared caribou in the Bathurst herd 1996-2009 (95%
CI) (from Boulanger et al. 2011).
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Average annual survival for the Porcupine herd between 2003 and 2012 was 0.852 (within year
variability 0.065-0.097 of point estimate). Survival was lowest in 2004-05 (0.739) and highest in
2010-11 (0.905) (Porcupine Caribou Technical Committee 2013).

For the Beverly herd from 1980-87, age-specific death rates were estimated by constructing a
life-table from a large sample of harvested caribou (Thomas and Barry 1990b). During this
period the herd numbers were considered to be stable. Mortality was 10.6% between age two and
three years, 11.3% from three to four years, and 22.4% between 10 and 11 years. From 2007-009,
survival of Beverly females was estimated at 58% (CI 42-72%; Adamczewski et al. 2015), based
on a small number of satellite collared females that had spent >1 year of calving on the
traditional Beverly calving grounds. Survival of Ahiak females was estimated at 79% (CI = 67-
88%) for the same period.

When herds are declining or at low numbers, harvest is additive to natural mortality and can
accelerate a decline and limit recovery from low numbers, as found in the Bathurst herd
(Boulanger et al. 2011) and the Cape Bathurst and Bluenose-West herds (Adamczewski et al.
2009) in the 2000s. The three general categories of hunting licence holders in the NWT
(aboriginal hunters, resident hunters, and commercial hunters) target different sex/age categories,
which collectively could affect survival rates.

Aboriginal harvest data are not always available for continuous periods of time, but the harvest
can be substantial. The Dogrib Harvest Study collected information on the Bathurst herd from
1986-1993; it reported annual harvests of about 7,000-23,000 caribou (Boulanger et al. 2011).
No data were available after the end of the study. Harvest data from check stations and
community hunts during the 2005-06 season indicated a decline to about 4,500 caribou
(Boulanger and Gunn 2007). Harvest estimated for winter 2008-09, including harvest by
outfitters, resident hunters, and as calculated from check-station data and model analysis, was a
similar 4,000-7,000, predominantly females (Adamczewski et al. 2009). In these years, the herd
was declining but remained readily accessible on winter roads, progressively amplifying the
effect of a fairly constant harvest from a declining herd (Boulanger et al. 2011).

Annual use of winter ranges by caribou can be variable and overlap between neighbouring herds
may be substantial; most of the harvest occurs in the winter. Formal subsistence harvest studies
have been conducted for the Inuvialuit Settlement Region and Saht( and Gwich’in settlement
areas of the NWT, and in Kugluktuk through the Nunavut Harvest Study (summarized in
Davison 2015). Information is available through regional land claims, but is limited to the
periods when these studies were in progress. The BQCMB also compiled and reported estimates
of annual harvests from the Beverly and Qamanirjuag herds until 2007-08. Total estimated
annual harvest from both herds was about 13,000-14,000 in 2005-06 to 2007-08, with most of
the harvest from the Qamanirjuaq herd (listed in Gunn et al. 2011Db).

Deriving harvest numbers for individual herds can be challenging. Harvesters of Cape Bathurst,
Bluenose-West, and Bluenose-East caribou come from 14 communities in six land
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claim/regional areas in two Territories.

Recent harvest levels for Bluenose-East, Bathurst, Beverly and Ahiak herds are summarised as a
2011 annual report to the Barren-ground Caribou Technical Working Group established through
the Revised Joint Proposal on Caribou Management Actions in Wek’¢éezhi1 (Thichgo Government
and GNWT 2011). The total reported harvest for the Bluenose-East herd was 3,466 for 2009-10,
2,918 for 2010-11, and 1,885 for 2011-12, and for the Beverly and Ahiak herds together was
1,046 for 2009-10 and 240 in 2010-11 (additional harvest by FLutsel K'e (NWT), NU,
Saskatchewan and Alberta are unknown). The harvest for the Bathurst herd has been restricted to
300 caribou since 2010, and during 2010-11 was estimated at 213 caribou. However, in some
winters Bathurst collared caribou wintered east and west of the protected zones; notably in 2013
when several Bathurst collared females wintered in the Hottah Lake area where larger harvests of
Bluenose-East caribou occurred. In such winters the Bathurst harvest may have been greater than
300. In January 2015, a no harvesting mobile conservation zone was set up around collared
Bathurst females. Harvest on the Bluenose-East herd has been restricted to 1,800 animals in the
NWT with an 80% male harvest (GNWT 2015) (additional harvest by NU is unknown). Overlap
on the winter range, particularly for the Bluenose-East and Bathurst herds, and limited numbers
of collared caribou have complicated estimation of winter harvest levels (Adamczewski pers.
comm. 2013a).

Reported harvest of barren-ground caribou by resident hunters in the NWT peaked in the early
1990s, and has declined steadily since then (Fig. 22, p. 150). Resident harvesting was restricted
in 2007 when the number of tags per resident hunter was reduced from five to two and the
harvest was restricted to males only (Carriere 2012; ENR 2013b). Annual resident hunter
reported harvest has been 14 during 2010-11 and 2012-13 (ENR 2013b). Before harvest
restrictions were put in place, resident hunters from the Inuvialuit, Gwich’in and Sahta
Settlement areas hunted primarily Cape Bathurst, Bluenose-West and Bluenose-East caribou.
Resident hunters from Yellowknife and the North/South Slave regions hunted primarily Bathurst
caribou and possibly some Bluenose-East caribou (Adamczewski et al. 2009).
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Figure 22. Estimated numbers of barren-ground caribou harvested by resident hunters in the NWT from 1983/84 to
2012/13. Regions (Fort Smith, Inuvik and Yellowknife) are where hunters reside, not where they hunted. The Inuvik
Region consists of hunters from the Inuvialuit, Gwich’in and Saht( Settlement areas, and the Fort Smith Region
consists of hunters from the North Slave (except Yellowknife), South Slave and Dehcho regions (ENR 2013b).

Outfitter harvesting is mostly quota-based, guided, non-resident hunting focused on prime males.
The average annual harvest of caribou males by outfitters on the Bathurst herd was 828 between
1997-2009, peaking in 2001 at 1,166 males. Quota changes between 2005 and 2009* reduced
the commercial harvest (Adamczewski et al. 2009). Outfitter harvest was terminated in 2010
over concerns about declining herd numbers and due to land claim requirements when aboriginal
harvest is restricted. Outfitter camps accessed mostly Bathurst caribou, with some access to
Bluenose-East caribou. Currently, there is no commercial harvesting of any NWT barren-ground
caribou herd.

Immigration and emigration rates

Conventionally, since 1967 (Thomas 1969), barren-ground caribou herds are defined based on
the fidelity of females to specific calving grounds, although this approach has long been
considered a working model that may require modification (Gunn and Miller 1986). Nagy et al.
(2011), using satellite tracking locations throughout all seasons, conducted hierarchical and
fuzzy clustering analyses to assess the robustness of herds within the NWT and NU. They found
that for the Cape Bathurst, Bluenose-West, Bluenose-East, Bathurst, Beverly, Qamanirjuaq, and
Lorillard herds, herd designation was robust and herd structure and spatial fidelity were

11 Commercial harvest eliminated in the Inuvialuit Settlement Region and Gwich’in and SahtU Settlement areas;
Zone 1/BC/06 in the ISR closed to resident, non-resident and non-resident alien hunters; and resident tags in the rest
of the NWT were reduced from five to two (Carriere 2012).
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maintained over time. However, the Ahiak (called Queen Maud Gulf in Nagy et al. 2011) and
Wager Bay herds were distinct but behaved as individuals.

Satellite-collared female caribou that switch calving grounds have been used to assess
immigration/emigration over relatively short time frames (decades). The rate of switches among
calving grounds for the Bluenose-West, Bluenose-East and Cape Bathurst herds is generally low;
Nagy (2009b) recorded switching between calving grounds for three of 151 caribou-years.
Similarly, Gunn and Poole (pers. comm. 2014) noted two of 63 pairs (3.2%) of consecutive
calving locations were switches between Bathurst and Bluenose-East herds, while Adamczewski
et al. (2009) calculated Bathurst rates of switching at 3-4%. Contrastingly, the Beverly herd has
shown a high rate of individual females switching from their traditional inland calving ground to
a calving ground on the coastal Queen Maud Gulf (Nagy et al. 2011; Gunn et al. 2012) (see
Systematic/taxonomic/naming clarifications, p. 93, for more details on herd naming and
Distribution trends, p. 158, for more information on Bathurst calving ground movements). Based
on females collared between 2006 and 2008 on the traditional Beverly winter and summer
ranges, females for which the first recorded calving was on the Beverly traditional inland calving
ground had a high rate of switching to the coastal Queen Maud Gulf calving ground (30 and
40%), where the Ahiak herd also calves. In comparison, switching of females that had calved on
the coastal Queen Maud Gulf calving ground to the Beverly traditional inland calving ground
was low (2%) (Adamczewski et al. 2015). Adamczewski et al. (2015) also estimated the
probability of Beverly females returning to their traditional inland calving ground was 28% (ClI
13-47%) and the probability of Ahiak females returning to their coastal Queen Maud Gulf
calving ground was 78% (CI 65-87%).

Genetic variability, based on analyses of nuclear and mitochondrial DNA can measure
emigration/immigration between herds over longer durations. However, caution is needed as
there is a quite different perception of immigration rates in the context of genetics. Genetic
migration refers to at least one individual per generation emigrating to another subpopulation and
being a successful breeder. In large subpopulations, even a few migrants will counter a low rate
of genetic drift, resulting in subpopulations that are not genetically different (Mager 2012; Mager
et al. submitted). Current DNA analyses suggest that the current herd structure is a re-sorting,
either through migration routes and/or immigration/emigration from pre-glaciation herd structure
(McFarlane et al. submitted).

Assessment of the genetic variability for the Porcupine, Cape Bathurst, Bluenose-West,
Bluenose-East, Bathurst, Ahiak and Beverly herds using microsatellite DNA analysis indicated
some subpopulation structure, but the isolation-by-distance pattern was unclear as neighbouring
herds were not necessarily more closely related (Zittlau 2004; McFarlane et al. submitted).
However, the apparent lack of subpopulation structure may also reflect the methods used
(Kennedy et al. 2010; Roffler et al. 2012). Assessment of the genetic variability among the herds
of barren-ground caribou relied on neutral genes that do not code for functional proteins (Zittlau
2004). While nuclear DNA did not show differentiation between the Western Arctic, Central
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Arctic (in Alaska) and Porcupine herds, using the functional gene complex associated with
immune function (MHC), the Porcupine and Western Arctic herds both shared and had distinct
MHC alleles (Kennedy et al. 2010). Also, mtDNA and nuclear DNA analyses may show
different patterns since mtDNA is inherited by females and nuclear DNA by both parents.

In summary, the level of emigration and immigration is not normally a significant factor in
demography as the rate of switches by females between calving grounds is typically low. Over
longer time scales, erratic movements, shifts from traditional ranges, and changes in migratory
behaviour can occur (Skoog 1968; Hinkes et al. 2005). Largely missing are analyses examining
what happens to females that associate together during calving and associate together during the
rut and the dispersion of males during the rut. There is no evidence that over the long term NWT
barren-ground caribou herds depend on immigration for survival. Demographic analyses indicate
rates of fecundity and mortality explain changes in abundance. Whether herds are genetically
distinct or not does not affect whether the herds may be demographically independent. For
Alaskan herds, Mager et al. (submitted) concluded that “population dynamics within each herd
may be independent over the time scales relevant to management, even if they experience
substantial gene flow from other herds.”

Rates of switching between herds by collared males have had little assessment in the NWT;
Roffler et al. (2012) described male movement among rutting areas of Alaskan herds with high
female philopatry.

Possibility of rescue

The possibility of a rescue is influenced by the contiguous distribution of barren-ground caribou
in neighbouring jurisdictions. Barren-ground caribou are mostly not genetically distinct at the
current level of analyses and techniques, which suggests that natural dispersion and colonization
or translocation could result in a rescue.

Habitat

Habitat availability

At the scale of seasonal ranges, as population abundance increases and decreases, there are
changes in range use (Skoog 1968; Hinkes et al. 2005), especially in the winter range (e.g., the
George River herd in Quebec; Bergerud et al. 2008; see Distribution trends, p. 158). During the
2000s, the Bathurst herd reduced its use of ranges southeast of Great Slave Lake (Gunn et al.
2013a). A reduction in range use as population declines suggests there are currently unoccupied
or less heavily used habitats because winter range boundaries have contracted. There have not
been analyses at different spatial and temporal scales for the other seasons or herds in the NWT
to determine if there is unoccupied habitat and how that relates to habitat availability or changes
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in the numbers of caribou.

It is not a simple matter to categorize what is ‘available’ habitat; habitat is not just vegetation
types (see Habitat requirements, p. 103). Habitat availability varies annually due to effects of
weather (timing of plant green up, snow or ice) and risks of predation and parasitism
(summarized in Habitat requirements, p. 103). Forest fires affect forage availability, especially
slow-growing plants like lichen (Thomas 1998), as do the caribou themselves (Manseau et al.
1996); these effects are over decadal timescales. The effects of caribou on forage availability in
the tundra are poorly known (Zamin and Grogan 2013). During high population levels, impacts
by the George River herd (Quebec) on lichen flora were ubiquitous and extensive in some areas
(Bergerud et al. 2008). Caribou, while cratering through snow, fragment and disturb lichen and
thus create a mosaic of lichens at different stages of succession (Boudreau and Payette 2004a, b;
Gaio-Oliveira et al. 2006; Joly et al. 2009). Even at relatively low population size browsing
pressure on shrubs can be sufficiently strong to cause substantial biomass and nitrogen losses
from the dominant shrub species (Zamin and Grogan 2013). Habitat availability is likely also
influenced through caribou interactions with forage plants, which would include fertilization,
compensatory growth and change in vegetation community structure. However, the extent and
frequency of these effects is unmonitored.

Information on seasonal habitat availability is limited, except for the Beverly herd during the late
1980s (BQCMB 1994; Thomas et al. 1998; Thomas and Kiliaan 1998b) and the Bathurst herd in
the late 2000s (Barrier and Johnson 2012). In both cases, winter habitat availability was assessed
as adequate, although monitoring for the size and frequency of forest fires was considered
necessary to ensure that habitat availability was maintained.

Habitat fragmentation

The most conspicuous natural fragmentation of caribou habitat, other than the large lakes and
major rivers, is through forest fires. On forested winter ranges, forest fires promote a mosaic of
differently aged patches. Lichens take decades to recover after fire and caribou tend to avoid
recently burned areas (Thomas and Kiliaan 1998b). However, caribou may still move through
recent burns early in the winter (Thomas et al. 1998; Barrier and Johnson 2012) and may also
select habitats adjacent to the burn boundary (Barrier 2011). Large contiguous fires could
possibly fragment winter ranges, but currently there are no analyses measuring the level of
habitat fragmentation. Shifts in winter range, including unusual movements, suggest caribou are
not currently limited in dispersing within or through fragmented habitat at the scale of the overall
winter range. Shifts of individually marked females between calving grounds indicates that
suitable habitat for dispersal exists between herds (see Population, p. 122).

The annual burn rate and the severity of fires are higher in the western Taiga Shield and Taiga
Plains than in other areas of the NWT (Krezek-Hanes et al. 2011). Most of the area that has
burned is south and west of the Bluenose-West and Cape Bathurst ranges; for the Bluenose-East
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and Bathurst herds, fires have been prevalent within the south and west of their range (Fig. 23,
below). Whether those large burns restrict the extent of the winter ranges is unknown. Burned
areas are mapped as contiguous polygons, but burn severity varies widely and unburned areas
within burns can be extensive; thus, maps of burns can be somewhat misleading to simple
interpretation.

o NWT Wildland
\ ) Fire History

N I 204

I 2001

I 2006 -

- 2005

I 1996 -

2013

2000

1991
1986 -
1976 -

I 1965 -

0

- 1995
1990
1985
1975

200

50 100

Figure 23. Fire history from 1965 to 2014 within the NWT (from K. Groenewegen, ENR, used with permission;
barren-ground caribou herd layers added by B. Fournier, ENR based on Fig. 6. p. 99)

Experience elsewhere in the world regarding the conservation of migratory ungulates identifies
habitat fragmentation associated with human activities as a major threat (Berger 2004; Benitez-
Lopez et al. 2010). Most information relative to the NWT indicates that habitat fragmentation
could be tied to heavily used roads and transmission corridors (which act as partial barriers to
movement), with reduced activity near active mines (e.g., Boulanger et al. 2012), communities
and roads also representing a degree of functional habitat loss (see Threats and limiting factors -
Disturbances from human activity, p. 168).
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Habitat trends

Recent trends in suitable habitat are being described given that trends for global warming are
exceeding some earlier predictions for the Arctic (Derksen and Brown 2012; IPCC 2013). While
trends in weather and vegetation are being measured related to a changing climate, it is more
difficult to relate those trends to caribou habitat. The trends for habitat change, and how change
relates to habitat loss, depend on the adaptability of caribou and the availability of alternative
habitats. While caribou are adaptable based on the diversity of habitats that they occupy, little is
known about their adaptability at individual scales. In another Arctic herbivore (geese), recent
research reveals limits to adaptability. Geese goslings adapted their diet to survive but not to the
extent necessary to prevent their body size becoming smaller (Winiarski et al. 2012). Thus, the
effects of changes in habitat on caribou ecology and population dynamics are poorly understood.

Superimposed on the longer term trends of a warmer climate since the 1970s are decadal climatic
patterns, which are the result of larger scale atmospheric patterns such as the Arctic Oscillation.
This increases the complexity of interactions between a generally warming climate and decadal
climatic patterns. Decadal oscillation phases coincide with changes in caribou abundance,
suggesting that climate has some role in caribou cycles through cumulative effects on habitat
(Zalatan et al. 2006; Joly et al. 2011); however, the relationships between decadal patterns and
caribou abundance differed among Alaskan herds (Joly et al. 2011). Decadal patterns in habitat
trends can be seen in trends in winter habitat. The long term trend in area burned for the Taiga
Plains and Taiga Shield increased from the 1960s until the 1990s and decreased in the 2000s.

The total area burned as a result of lightning ignitions increased over the last 40 years (Krezek-
Hanes et al. 2011), possibly due to warmer temperatures during the fire seasons in the 1990s. No
reports were found relating the decadal trends in caribou winter habitat to the decadal trends in
areas burnt. The frequency of large fire years like 2014 in the NWT may become a larger
concern in the future as a warming climate may lead to a higher frequency of drought years when
large fires are common, with possible negative implications to caribou winter ranges in the north
(e.g., Alaska, Joly et al. 2012).

Trends in caribou calving and post-calving habitat can be measured through satellite imagery.
Across the western Arctic there is an increasing trend in shrub cover (Cornelissen et al. 2001;
Hudson and Henry 2009), which could displace important forage species like lichen. For the
Bathurst herd, trends in habitat have been assessed over a time frame closer to the duration of
three generations (Chen et al. 2012; Chen et al. unpubl. data; Chen et al. 2014). When the
Bathurst herd females arrive on the calving ground, lichens are a large part of their diet (Griffith
et al. 2001). Lichen coverage decreased significantly from 44% to 22% of the total calving
ground area from 1990 to 2000, possibly because of shrub encroachment and accumulated
grazing potential. Immediately after calving (11-30 June), females switch to greening vegetation.
Although there is high annual variation of greening vegetation and no significant trend, it
increased 55% from 1985 to 2006. During summer (11 Jun-20 Sep) in 1985-96 there was a
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significant increase in mean foliage biomass, but forage quality (using leaf nitrogen as an index)
decreased during that time. Chen et al. (2014) developed a composite indicator for summer range
condition using data from satellite imagery and climate records that explained 59% of the
variation in late-winter calf: female ratio for the Bathurst herd between 1985 and 2012 (Fig. 24,
below). Similar trends are likely for the ranges of the more western herds in the NWT because
climate trends, especially warmer springs and winters, are similar for the Arctic and Taiga Plains
and Taiga Shield ecozones (Zhang et al. 2011).
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Figure 24. Summer range condition index (SRCI; higher values indicate better condition, June 11-20) and late-
winter calf:female ratio for the Bathurst caribou herd during 1985 to 2012. Changes in late-winter calf:female ratio
correspond to previous summer’s range conditions with a time lag of about two years. Note that late winter
calf:-female ratios from 2007-2012 are likely inflated because of a change in adult female survival during the time
series. Reproduced from Chen et al. 2014.

Snow conditions like depth, density and ice content, influence forage availability for caribou.
Chen et al. (unpubl. data) reported that the Bathurst winter range has a trend toward warmer fall
and late winter air temperatures, which, while reducing the annual maximum snow depth,
increases the probability of thaw-freeze events (which influences the ice-in-snow indicator).
Overall, the ice-in-snow indicator had a significant positive relationship with April-October air
temperature, indicating an increase in ‘hard’ snow or icy crust in the snowpack under a warming
climate (Chen et al. unpubl. data). Studies are currently examining the influence of changing
snowpack characteristics on caribou distribution (Tait Consulting 2013).
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Predicting the consequences of trends in habitat will be herd-specific as trends will be
superimposed over a marked northwest-southeast gradient in climate across the NWT. The
western NWT, being more subject to Pacific maritime influences, is warmer when compared to
the more continental climate in the eastern NWT. This can be seen from data on cumulative plant
growing degree days on calving grounds (Fig. 25a, below). The geographic trends for the
number of days with freezing rain and rain-on-snow for the winter ranges indicates that the
winter range east of Bathurst Inlet toward Hudson Bay have more days with freezing rain or rain-
on-snow as they are not quite as cold as the continental interior (Fig. 25b, p. 158).

a.
W1June m10June [[120June

250

N
o
S
|

|

=

(O]

o
|

-

o

o
I

Cumulative growing degree days
(ol
o
I

PCH CBH BNW BNE BAH AHI BEV QAM

NORTHWEST TERRITORIES

SPEC'ES Page 157 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

b.

B Freezing Rain [ Rain-on-Snow

(o))
o

Ul
o
|

B
o
|
|

—
—

No. days/year
w
o
|
]

[EY
o
l
|

0 I T T T T T T T 1
PCH CBH BNW BNE BAH AHI BEV QAM

Figure 25. (a) Cumulative plant growth degree days for 1, 10 and 20 June for NWT and NU caribou calving grounds
and (b) number of days with freezing rain and rain-on-snow (1987-2005) for winter ranges (annual MERRA data
from CARMA 2014). Herd abbreviations;: PCH = Porcupine; CBH = Cape Bathurst; BNW = Bluenose-West; BNE
= Bluenose-East; BAH = Bathurst; AHI = Ahiak; BEV = Beverly; QAM = Qamanirjuag.

Distribution trends

The information used to describe distribution is mostly for either the winter or calving ranges.
The information available to assess winter distribution trends consists largely of irregular aerial
surveys, especially in the 1950s and 1960s. In the 1980s, there was relatively regular coverage of
the late winter distribution, especially for the Bathurst and Beverly herds. Considerably more
information is available to describe trends in calving distributions through aerial surveys since
the 1960s.

After 1996, information on trends in annual distribution was supplemented by the use of
satellite-collared females on the Bathurst, Cape Bathurst, Bluenose-West and Bluenose-East
herds. Collaring of the Ahiak and Beverly herds began in 1995 but sample sizes were only
between one and five females annually until 2005.

Assessing trends in distribution is complicated by the difficulty of distinguishing between
changes in the overall historic range and the changes in distribution as caribou numbers increase
and decrease. Typically, as barren-ground caribou herds fluctuate in abundance, their distribution
(especially winter) correspondingly changes. Most of the basis for this relationship between
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abundance and distribution is from analyses of the migratory woodland George River and Leaf
River caribou herds in Quebec and Newfoundland (Schaefer et al. 2000; Bergerud et al. 2008;
Couturier et al. 2010; Taillon et al. 2012). Annual variation further complicates assessment of
distribution trends as barren-ground caribou characteristically shift their winter distribution
among Yyears (Schaefer et al. 2000), and winter ranges often overlap between neighbouring herds
(Thomas et al. 1998; Schmelzer and Otto 2003; Bergerud et al. 2008; Nagy and Campbell 2012).

Trends in annual distribution

Trends in the annual distribution of the four western NWT herds (Tuktoyaktuk Peninsula, Cape
Bathurst, Bluenose-West and Bluenose-East) were not available for this assessment. However,
the cumulative winter distribution of satellite-collared females within the period 1996-2004
(Nagy et al. 2005) suggested the distribution limits were similar to the generalized historic
‘usual” winter ranges (Map 1 in Kelsall 1968). However, subsequent to Nagy et al.’s (2005)
review, abundance for Cape Bathurst and Bluenose-West sharply declined (see Abundance, p.
122); therefore, trends in winter distribution could possibly have changed.

Overall, the trend for the southern and southwest portion of barren-ground caribou range is a
contraction since the late 1960s (Banfield 1961; Kelsall 1968). For the Beverly herd, Thomas et
al. (1998) summarised historic information to suggest a longer-term trend toward a reduced
southern distribution with a reduction of at least 200 to 300 km between the 1950s and the 1980s
(both periods of peak abundance) (Fig. 26, p. 160). Although this somewhat contradicts the
pattern of range size, especially the winter range, reflecting herd size, major fires in northern
Saskatchewan and the southern NWT in the early 1980s may have contributed to the range
retraction. Since Thomas et al.’s (1998) report, the distribution has not been mapped during
aerial surveys, although in fall 2001, hunters in northern Saskatchewan reported a lack of caribou
(Johnson et al. 2009). For the Qamanirjuaq herd, satellite collar locations show that since 2010,
this herd has sometimes wintered in the southeast NWT, sometimes nearing the southeast of
Great Slave Lake (Adamczewski pers. comm. 2015; Croft pers. comm. 2015).
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Figure 26. Southern extent of winter distribution for the Beverly herd, 1935 to 1987 (from Thomas et al. 1998'2).
Red dots are the mid-February 2014 locations of seven Beverly-Ahiak females collared by ENR in April 2012
(Adamczewski pers. comm. 2014, used with permission) (map amended by B. Fournier, ENR).

In northwestern NWT in the early 1950s, barren-ground caribou were reported as far west as
Norman Wells and large numbers of caribou wintered from Fort Norman to south of Wrigley
(Kelsall 1968). In 1954, caribou crossed the Mackenzie River by the Horn Plateau near Fort
Providence (J. Antoine reported in Beaulieu 2012). In winter 2002, barren-ground caribou were
reported near Wrigley for the first time in 20 years (T. Lennie pers. comm. in Gunn et al. 2004).

Those locations are similar to mapped distributions used during two or three out of 10 winters
between 1948 and 1960 (Kelsall 1968).

12 Wording (i.e., usual, maximum, extreme) are from Thomas et al. 1998 and indicate that the range circa the 1940s
was further west and south than earlier observations.
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The longer-term trends in barren-ground caribou wintering on the tundra or tundra-forest
transition in the NWT are largely undescribed. Kelsall (1968) reported wintering on the tundra-
forest transition north of Great Bear Lake extending on to the tundra in the vicinity of Bluenose
Lake during 1950-60. The areas used by the Bluenose-East and West herds and the areas used in
1996-2004 by the Cape Bathurst herd for wintering (Nagy et al. 2005) do not completely overlap
the distribution mapped by Kelsall (1968) based on a visual inspection of the maps.

For the Bathurst herd, information on the winter distribution prior to 1996 is from aerial
unsystematic reconnaissance surveys from 1985-95 (Williams and Fournier 1996). Overlapping
areas used annually indicated a high frequency of late winter distribution north and west of Great
Slave Lake (Williams and Fournier 1996). Subsequent trends based on satellite-collared females
during 1996-2005 suggest first an expansion in the winter range to south of Great Slave Lake in
the forested southeast NWT (1997-2001) (Fig. 27, p. 162), then, based on the southern edge of
the 90% winter range for the Bathurst herd during 2001-2010, females wintered progressively
further north of the 60™ parallel (Fig. 28, p. 163; Gunn et al. 2011a). This trend toward
wintering north of the East Arm of Great Slave Lake is reflected in a shift to wintering northwest
of Great Slave Lake after winter 2000-01 (Fig. 27, p. 162; Gunn et al. 2011a, 2013a).

Bathurst caribou wintering southeast of Great Slave Lake in 2000 may have been part of the
expansion and/or shift of the winter distribution south and west into the taiga and tree-line
transition zone since the late-1990s. In April 1996, five females collared on the tundra east of
Bathurst Inlet subsequently migrated east and calved along the Queen Maud Gulf coast (Gunn et
al. 2000). During winter 1997-98, those females shifted their distribution south from the tundra
to the tree-line transition zone southeast of Great Slave Lake. Based on females collared in 2000
and 2001 (Fig. 29a and b, p. 163), the winter distribution of collared females that calve along the
coastal Queen Maud Gulf appears to have increased since 1998, further south and west (Gunn
and D’Hont 2002). In 2005 (Gunn et al. 2013a) and 2006-08 (Johnson et al. 2008; Adamczewski
et al. 2015), more collars were fitted to females and those females and the winter distribution
overlapped that recorded in 2001-02 (Gunn et al. 2011b).

Between 1996 and 2005, there was no trend in the size of the winter range based on the satellite-
collared females (Gunn et al. 2013a). Subsequent to 2005, information has not been compiled.
Herd abundance has declined, so further changes in distribution are likely.
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Figure 27. Location of winter (6 December -14 April) range for the Bathurst caribou herd, 1996 to 2014, based on
collared females (from left to right, winter range for 1996-99, 1999-2002, 2002-05, 2005-08, 2008-11, and 2011-14)
(map by B. Fournier, ENR). Note the general retraction of the southern extent of winter range over time.
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Figure 28. Distance north of 60 degrees latitude from the southern edge of the 90% winter range for the Bathurst
herd, 1996-2010 (reproduced from Gunn et al. 2011a).

| Caribou collar movement from collaring to calving in 2001

Caribou collar movement from collaring to calving in 2002 |

Figure 29. Collaring locations and spring migration routes for females fitted with satellite collars March - 1 June
2001 and 2002, NWT and NU (reproduced from Gunn and D'Hont 2002).

Overlapping winter ranges of the Bathurst and Beverly herds was recognized from ear-tagging
(Heard 1985), aerial surveys (Thomas et al. 1998) and satellite collars on females (Gunn et al.
2013a). Thomas et al. (1998) described winter distribution of the Beverly herd for five winters
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between 1982 and 1987 based on a series of aerial surveys. They had noted an east to west
movement during the winter in relation to snow conditions. Although they commented that the
Beverly winter range extended further east and west than expected during the 1980s, they were
unable to identify which herd (Beverly or Bathurst) was involved without marked individuals.
Even with marked individuals, different interpretations on designating herd identity can still
result in uncertainty about the number of herds and whether the herds have been lost.

In summary, while the overall pattern for winter ranges are complicated by the overlap between
neighbouring herds, the trend for the Bathurst winter range was to contract northwards from the
south as herd size declined. There is little reported on annual shifts in trends for the Beverly,
Bluenose-East and Bluenose-West herds and less is known about any trends for the treeline
transition/tundra wintering herds such as Tuktoyaktuk Peninsula and Cape Bathurst in the
western NWT.

Trends in calving ground distribution and location

More is known about trends in calving distribution as aerial surveys have been relatively
frequent and sampled for a relatively long period for some herds. For the Bathurst herd, through
aerial surveys and satellite collared females, 24 calving grounds have been mapped over a 42
year period between 1996 and 2007 (Gunn et al. 2007, 2012). An additional eight calving ground
distribution surveys and three calving ground photo surveys have been undertaken since 2007
(Croft pers. comm. 2015). Trends in distribution of calving and summer ranges are less marked
than for the winter ranges as caribou typically show stronger fidelity to both calving and summer
ranges (Schaefer et al. 2000; Gunn et al. 2001; Nagy 2009a and b). The calving grounds are
termed ‘traditional’ as successive generations of females typically use the calving grounds.

Nagy (2009b) summarized the surveys of Cape Bathurst, Bluenose-West and Bluenose-East herd
calving grounds since 1974. The earlier surveys were systematic surveys to map distribution and
numbers; methods to define boundaries varied and were not always reported. More recent
systematic aerial transect surveys of the Cape Bathurst and Bluenose-West calving grounds were
conducted between 2000 and 2006 (Theberge and Nagy 2001; Nagy and Johnson 2007b;
Davison 2015) to estimate calf: female ratios (Nagy and Johnson 2007a and b). As an example of
the overlapping annual distribution of calving, four maps from Nagy and Johnson (2007b) for the
Bluenose-West herd are reproduced here as a four-panel map (Fig. 30, p. 165). In June 2005, the
technique was changed to photographing groups with a radio-collared female (Nagy and Johnson
2007b). Nagy (2009b) mapped the percentage overlap between calving grounds from 1974-76
compared to 1996-2007 for the Bluenose-West and Cape Bathurst herds. Nagy (2009a) noted
that it was unclear whether the Bluenose-East herd had shifted its calving grounds further east as
the extent of sampling of the area in the 1970s was unknown.
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Figure 30. Distribution of females during calving on the Bluenose-West calving ground June 2002-05. Gray is <1.0

females/km?; light green to red is 1.0-24 females/km? based on ordinary kriging analysis to extrapolate between
point observations (figure reproduced from Nagy and Johnson 2007b).
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Changes in spatial fidelity have occurred (Fig. 31, below) for the Bathurst herd (Gunn et al.
2008). Between 1985 and 1995, there was a directional shift of the calving ground from east to
west of Bathurst Inlet, moving about 250 km. The shift was during a period when the herd
numbered 350,000 or more (peak densities in the high density stratum of 100-200 caribou/km?;
Gunn et al. 1997; Gunn et al. 2012), which led Gunn et al. (2012) to suggest that the shift to an
unused calving ground was a consequence of the high densities of breeding females.

1966-2007 Calving Distribution
Relative density map
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Figure 31. The cumulative density of peak calving grounds based on a moving window analysis of relative densities
for the Bathurst herd aerial surveys (1966-90) and satellite telemetry (1996-2007) (reproduced from Gunn et al.
2008).

Spatial analyses for the Beverly and Ahiak herds reveal long periods (decades) when consecutive
calving grounds overlap (Gunn et al. 2007, 2008, 2013a and b). Based on 23 aerial surveys
conducted in 1957-94, the location of the Beverly herd’s traditional inland calving grounds
displayed varying levels of overlap (Fig. 32, p. 167). The area south of Beverly Lake was mostly
used by non-breeders and by females in 1957 and 1958, when calving was delayed by a late
snow melt (Gunn and Sutherland 1997). It was unknown how much calving was typically south
of Beverly Lake between 1957 and 1974, but by 1978 breeding females were not found
immediately south or north of Beverly Lake. After 1978, the location of the calving ground was
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mapped using the distribution of the breeding females, and between 1978 and 2002 there was a
high degree of cumulative overlap (Gunn and Sutherland 1997; BQCMB 2000; Johnson and
Mulders 2009). This pattern of overlap continued with the 2006-09 calving grounds, although
numbers of breeding females were extremely low (Johnson and Williams 2008; Adamczewski et
al. 2015). By June 2009 and 2010, there were so few breeding females on the traditional inland
calving ground that concentrations could not be defined and by June 2011, no newborn calves
were observed (Williams pers. comm. in Adamczewski et al. 2015).
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Figure 32. The locations of the Beverly herd’s traditional inland calving grounds between 1979 and 2002
(reproduced from Johnson and Mulders 2009).

While the evidence for the 1994-2009 trend in the use of the traditional inland Beverly calving
ground is clear as it is based on measurable and declining densities, evidence for what happened
to calving Beverly caribou since 1994 is less clear and results in two differing explanations of
how the decline occurred (see Systematic/taxonomic/naming clarifications, p. 93).
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The Ahiak herd’s calving ground was mapped in June 1986 and 1996. The two systematic aerial
surveys and four satellite-collared females (1996-98) indicated a trend for the calving grounds to
have elongated to the west along the coast of the Queen Maud Gulf and extended east across
Adelaide Peninsula to Chantrey Inlet (Gunn et al. 2000). Subsequent surveys between 2006 and
2008 indicated that the location of the calving ground was similar to 1996 (Johnson et al. 2009).

THREATS AND LIMITING FACTORS

Barren-ground caribou are a resilient species adapted to an environment characterised both by
annual variation and decadal trends in such factors as the timing of spring melt and plant green-
up. People have lived for a long time with barren-ground caribou (e.g., Gordon 2005) and the
certainty that their numbers increase and decrease, and that they do return. However, the
changing conditions across barren-ground caribou ranges reduce that certainty. The following
describes how some of those changing conditions can act as threats to barren-ground caribou
populations over the next 25 years (three generations).

For the purposes of this report, ‘changing conditions’ includes not only the direct threats (forest
fires; predation; novel parasites or diseases; over-harvest; industrial development) but also the
far-reaching changes in governance and institutional changes for caribou management. Direct
threats interact with each other with either additive or compensatory effects and the recognition
and mitigation of the threats is through collaborative adaptive co-management. While
collaborative adaptive co-management is innovative and the logical approach for the future, it is
often challenging when complex, difficult decisions are needed in a timely manner. Also in the
context of jurisdictional complexity, the lack of overall land use planning, especially in the
context of cumulative effects of industrial developments and human activities represents a
potential threat. In particular, the lack of an overall approach to calving ground management has
been identified as a specific threat.

Disturbance from human activity

For the Porcupine herd, activity on the winter range, oil and gas exploration in the Eagle Plains
basin (Alaska), improved access offered to hunters by the Dempster Highway (NWT and
Yukon), and potential future mineral exploration in the Peel River watershed (Fig. 33, p. 169)
represent likely threats. Of more significance however, will be an expected decision on oil and
gas exploration and development on the coastal plain of the Arctic National Wildlife Refuge.
This decision, previously deferred through section 1002 of the Alaska National Interest Lands
Conservation Act (1980), would allow exploration and development in critical calving habitat
used by the herd (PCMB 2016).
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Figure 33. Human disturbance (footprints) within the range of the Porcupine caribou herd (reproduced from PCMB
2016). Linear features and industrial disturbance are not to scale.

Industrial development activities (exploration, mining, and oil and gas) vary over time, in a
boom and bust cycle dependent upon the global economy. Following peaks in the 1990s and
mid- to late-2000s (prior to the 2008 market crash), exploration and development activity has, for
the most part, been declining in the NWT. Little to no 2D and 3D seismic activity has taken
place since 2007. As of 2007, mineral leased claims, typically associated with active mines,
comprised only 0.7% of the NWT land base. Production licenses, primarily occurring in the
Mackenzie Valley, with some also in the Mackenzie Delta and Beaufort Sea, comprise <2% of
the NWT land base. There has been some recent increase in prospecting and mineral claims as a
result of interest in diamond, gold, base metal, rare earth element, and uranium exploration (ENR
2015).

In addition to established mines (Diavik, Ekati, Gahcho Kue, Jericho, and Snap Lake), several
projects are being considered in the North Slave region of the NWT and the Kitikmeot region of
Nunavut. Fortune Minerals Ltd.’s NICO Project and Avalon Rare Metal Inc.’s Nechalacho Rare
Earth Elements Project have recently completed their environmental assessments (Mackenzie
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Valley Review Board [MVRB] 2016a and b). The projects will be constructed near Whati and
Yellowknife, respectively, and fall within the summer range of the Bathurst herd. In the
Kitikmeot region of Nunavut, on the post-calving ranges of the Beverly and Ahiak herd, MMG
Resources Inc. is proposing the construction of a zinc/aluminum/lead mine at lIzok and High
lakes (Izok Corridor Project), an all-season road, and a port facility at Grays Bay on the
Coronation Gulf (MMG Resources Inc. 2012). On the Beverly herd’s summer range, a uranium
mine has also been proposed (Nunavut Impact Review Board [NIRB] 2014). Exploration
activities by Tundra Copper Corp. and Crystal Exploration (APEX Geosciences) in the core
calving areas of the Bluenose-East and Bathurst herds, respectively, were approved by NIRB in
2015 (NIRB 2015a and b). Within the core calving area of the Qamanirjuaq herd, mineral
exploration by Anconia Resources Corp. was approved by NIRB in 2012 (NIRB 2012). This is
in additional to the recent position taken by the Nunavut Government, opposing blanket
protection for barren-ground caribou calving grounds (Kivallig Wildlife Board 2016). Although
entirely within Nunavut, the transboundary nature of barren-ground caribou herds makes
potential future impacts from these projects relevant to the assessment of barren-ground caribou
in the NWT.

In terms of linear disturbance, a 28 km all-weather road through the central barrens is currently
under construction and there is the possibility of an all-weather road connecting a deep-water
portion of the Arctic coast to interior resource developments. The Jay pipe expansion at Ekati
mine will likely increase traffic on the Tibbitt to Contwoyto winter road (MVRB 2014). Further,
the GNWT has proposed the extension of Highway 4 into the Slave Geological Corridor and is
prioritizing the development of the Mackenzie Valley Highway from Wrigley to Tuktoyaktuk
(Department of Transporation [DOT] 2016), which would provide increased access to the winter
range of the Cape Bathurst herd and pass near the ranges of the Bluenose-West and Bluenose-
East herds (ACCWM 2014). For examples of proposed and operational all-season roads, see
Table 8 (p. 171).
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Table 8. Proposed and operational all-season roads associated with mines on tundra ranges of barren-ground caribou

in the NWT (modified from COSEWIC 2016).

Herd Road type Operation Road Start-up year  Access
km
Qamanirjuaq Ore haul road pitto  AEM Meliadine’ 24 Proposed Public
plant
Lorillard and Supply road from AEM Meadowbank® 107 2010 Public
Ahiak Baker Lake
Ore haul road to pit ~ AEM Meadowbank  c¢. 50 Proposed Private
to plant (Whale Tail
extension)?
Bathurst Ore haul road pitto =~ DDEC Ekati (Misery 27 2001 Private
plant Rd)®
Ore haul road pitto ~ DDEC Ekati (Sable 20 2019 Private
plant Rd)®
Ore haul road pitto =~ DDEC Ekati (Jay 5 2022 Private
plant Rd)?
Ore haul road pitto  BIPAR Phase 2 to? 132 Postponed Public
plant and supply Contwoyto Lake
road to winter road
to Yellowknife
Ore haul road pit to MMG Izok to Grays 80 Postponed Private
plant Bay Road and Port®
Road for resources GN and KIA Grays 270 Proposed Public
from Contwoyto L Bay Road and Port
to port (Phase 1)
Road for resources Road and Port (Phase ¢. 600  Proposed Public
from Yellowknife  2)
to Contwoyto
Lake
Beverly-Ahiak  Ore haul road pitto ~ BIPAR Phase 1 Back 85 Postponed Public
plant and supply ~ River? and Hackett
road to port
Ore haul road pitto  Doris North* 16 2008 Private
plant and supply
road to port
Porcupine Public highway n/a 736 1979 Public
Northern Cross* Oil and gas well c. 95 Proposed Private

development

T Listed as completed environmental assessments (NIRB 2014).
? Listed as active environmental assessments (NIRB 2014).

® Listed as completed environmental assessments (MVEIRB 2014).
* Listed as active environmental assessments (YESAB 2016).

Of the NWT’s barren-ground caribou herds, the Bathurst herd likely faces the most pressure
from human activities. Exploration activity within the Bathurst range increased rapidly through
the early to mid-2000s to peak at 95 exploration camps in 2006 (Fig. 7.5-3 in De Beers Canada
2010). Mainly covering 1996 to 2010 with more limited data from prior to 1996, approximately
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250 previous and existing industrial developments occur within the Bathurst herd’s annual range,
from lodges and small mineral exploration camps to fully developed mines and communities
(Table 7.5-1 in De Beers Canada 2010). Winter roads, all-season roads and highways totalling
over 2,100 km in length also occur within the Bathurst herd’s range. Modeling human
development scenarios shows that the number of proposed or constructed roads as part of mine
developments is increasing on tundra ranges mostly, for the Bathurst herd (Fig. 34, below).

Figure 34. Three future human development scenarios for the range of the Bathurst herd (from left to right, showing
the outcome of the scenario in 2040: declining development, continuing development, and increasing development).
All three focus on different levels of mineral exploration and development activity, and their associated
transportation infrastructure. They extend 24 years into the future and were developed based on proposed projects
and transportation concepts either in assessment, planned, or with a reasonable likelihood of occurring (Clark et al.
2016).

With respect to oil and gas activities, the proposed Mackenzie Gas Project (the Parsons Lake
Anchor Field, including associated infrastructure such as the airstrip, lateral and pipeline
corridor), could increase camps, winter roads and aircraft flights on the winter ranges of the Cape
Bathurst and Bluenose-West herds (Joint Review Panel 2010). However, this project has been
delayed until 2022, making this threat less imminent than it otherwise would have been.

Caribou respond to human activities, especially those associated with industrial exploration and
development (Wolfe et al. 2000; Cameron 2005; Cameron et al. 2005; Stankowich 2008; Vistnes
et al. 2008; Boulanger et al. 2012). Disturbances, such as low level aircraft flights, people on
foot and vehicles can increase caribou energetic costs if these activities interrupt caribou
foraging or cause the caribou to move away in response to the disturbance (Weladji and Forbes
2002). Roads can potentially affect caribou by increasing disturbance, creating partial barriers to
movement, and increasing access for harvesting (Wolfe et al. 2000). Studies from the two
diamond mines in the Lac de Gras area within the Bathurst herd’s summer range have suggested
that a 14 km zone of influence exists within which caribou abundance is less than what would be
expected without the developments (Boulanger et al. 2012). As the number of mines increases,
the zones of influence cover an increased proportion of post-calving and summer ranges for the
Bathurst herd. There still remains considerable uncertainty about when, how and if there is a
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threshold for cumulative effects at which clear and predictable effects on herd size and trend can
be expected (Mackenzie Valley Environmental Impact Review Board [MVEIRB] 2013, 2016).

Each of the major projects that are subject to environmental assessments include cumulative
effects assessments but they are proponent rather than issue-driven and have not made a
significant contribution to managing cumulative effects (Gunn et al. 2011c). Concerns about
cumulative effects and limits to development footprints are an on-going concern. The
recommendations of the Joint Review Panel (2010) recognized the threat of a major development
(the Mackenzie Gas Project), and included range management plans for the winter ranges of the
Cape Bathurst and Bluenose-West herds, which included linear and area density development
thresholds. Driven by the GNWT, efforts are currently underway to develop a Bathurst caribou
range (habitat) plan, which would consider cumulative impacts to Bathurst caribou habitat within
caribou management planning, land use permitting, land use planning, and environmental impact
assessment (Clark pers. comm. 2014; Bathurst Caribou Range Plan Working Group 2016).

Climate change

Climate change signals are particularly strong in the Arctic and the Mackenzie Valley (IPCC
2014). Although evidence is already strong for changes such as an increase in shrubs (Myers-
Smith et al. 2011), changes to the ecology of barren-ground caribou due to climate change will
be complex, consisting of positive and negative effects, most of which are interacting and non-
linear (Cebrian et al. 2008; Chen et al. 2014).

Caribou may be susceptible to heat stress (Soppela et al. 1986): days with mean daily
temperatures exceeding 25°C are infrequent for the Bluenose-East, Bathurst, and Qamanirjuaq
herds and the number of days when temperatures exceeded mean +2 SD for the 1990s was
similar to the 2000s. The summer of 2014 stands out with more high temperature days
experienced by the three herds than in previous records from 1979 to 2014 (CARMA 2014).

Recent climate and weather trends indicate warmer temperatures, longer snow-free periods,
deeper maximum snow depths, warmer ground with associated changes in nitrogen dynamics
and increased plant growth. Over the last 30 years, temperatures have risen over 2°C for the
Taiga Plains, especially in winter and spring (ESTR Secretariat 2011). These temporal trends are
based on data from weather stations, which are few across caribou ranges. However, there is also
the MERRA spatial dataset, which is applied to caribou seasonal ranges at the scale of 1/2
degrees latitude by 2/3 degrees longitude (Russell et al. 2013).

Chen et al. (2014) found indicators of summer forage (leaf biomass, phenology, and nitrogen
content), derived from remote sensing and weather data, were correlated with population change
in the summer season for the Bathurst herd, suggesting that weather and summer range
conditions can act as severe limiting factors to population-level dynamics for barren-ground
caribou. A climate envelope was measured at which lower availability of summer range forage
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explained some of the variation in productivity 2-3 years later in the Bathurst herd (Chen et al.
2014).

Many plant productivity trends for barren-ground caribou are driven by decadal climatic
patterns, which are the result of larger scale atmospheric patterns, such as the Arctic, North
Atlantic (NAO) and Pacific Decadal Oscillations. Correlation between changes in caribou
abundance and dominant decadal patterns has been mostly documented through the effects of
winter foraging conditions in Alaska, other parts of eastern Canada and Scandinavia
(Forchhammer and Post 2004; Zalatan et al. 2006; Joly et al. 2011; Weladji and Holand 2006;
Bastille-Rousseau et al. 2013). Weladji and Holand (2006) reported that reindeer age classes
born following a high NAO winter index were lighter in summer and early winter, and had a
lower absolute growth rate than cohorts born after cold and dry winters (low NAO winter index;
State Climate Office of North Carolina 2016).

Plant growth has increased over the last three decades by 20-26% based on satellity imagery
(Normalized Difference Vegetation Index; NDVI) correlated with field measurements (Epstein et
al. 2012). The increases in plant biomass are strongest along the mainland Arctic coast (Cape
Bathurst and Queen Maud Gulf areas). However, lichen-dominated communities had
consistently lower NDVI trends than vascular plant-dominated communities (Olthof and Pouliot
2010). In addition, the trends for increasing net plant productivity may not mean an increase in
forage quality as, for example, the amount of solar radiation (or cloud cover) and temperature
also affect the levels of compounds such as tannins in plants, which affects forage quality
(Weladji et al. 2002). Thus, the conditions that promote greater primary productivity may also
lower the quality of some of the vegetation as food for herbivores (e.g., see Chen et al. 2014).

Progress is being made in correlating individual fitness through energetic and protein allocation
models. Such models permit exploring interactions between changes in forage availability, diet
quality and both internal and external parasites (Russell et al. 2005; White et al. 2013). Modeling
at the individual scale and exploration of corrlations between herd scale indicators and weather
will contribute toward predicting more detailed effects of global warming (Berteaux et al. 2006).

Future climate change may act as a continuing threat for barren-ground caribou through a
complex mechanism involving shifts in timing of greening, lower summer forage quality, and
subsequent lower calf production and reproductive potential of females, then population
declines.

Harvest sustainability

The Porcupine herd is increasing, which implies that currently harvest is sustainable. The
Porcupine Caribou Management Board (PCMB) has also established a Harvest Management
Plan, which includes an annual meeting where recommendations on harvesting for the
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subsequent year are put forward for public consultation and responses from the parties to the
management agreement (PCMB 2010a). This collaborative and precautionary approach reduces
the likelihood of harvest becoming unsustainable.

For the Cape Bathurst and Bluenose-West herds, severe restrictions on harvesting (see Positive
influences, p. 180) likely halted further declines, in combination with improved calf recruitment
beginning in 2007-09 (Adamczewski et al. 2009). A closure of commercial, outfitted, and
resident harvest has been in place for the Bluenose-East herd since 2006; however, the herd
continues to decline. Harvest on the Bluenose-East herd was known to have increased in 2010
when Bathurst harvest was reduced (Adamczewski pers. comm. 2014). After public hearings in
the Sahtat and Wek’éezhi1 regions, harvest by communities has been reduced (Thcho
Government and GNWT 2016a and b; WRRB 2016a and b).

A large reduction in harvest of the Bathurst herd, along with improved calf survival, likewise
resulted in at least an initial stabilization in numbers from 2009-2012; however, the herd
continues to decline. Since December 2016, after public hearings, total allowable harvest on the
Bathurst herd has been set at zero within Wek’¢ezhi1 (Thchgo Government and GNWT 2016a;
WRRB 2016a). A key change from previous periods of caribou scarcity is increased access on
winter and all-season roads, along with high-powered snow machines, which means that this
potential threat may need to be managed in the long term. The extent of the threat will depend on
the success of monitoring to detect trends in adult survival (from natural mortality including
predation, and from harvest estimates for each herd) and trends in productivity, and then the
availability of that information to decide on hunting levels relative to the desired rate of
population increase.

Harvest levels on the Beverly, Ahiak, and Qamanirjuaq herds are poorly documented and
compiled harvest data are incomplete. Resident harvest is limited to one male per year on the
NWT portions of the Beverly and Ahiak herds, and closure of the commercial and outfitted
harvest remains in place in the NWT for these two herds as well. There are no restrictions on
aboriginal harvest of any of these herds (see Positive influences, p. 180).

Wounding loss is a threat of unknown magnitude, but is recognized as a factor affecting caribou
populations. For example, the BQCMB has factored in a wounding loss of 25% to their harvest
estimate (Campbell et al. 2010). Wounding loss is not tracked and has not been factored in to
other herd harvest estimates in this report (Valkenburg et al. 1994).

Forest fires

With the exception of large lakes and rivers, wildfire represents the most visible factor driving
habitat fragmentation and change, impacting forage availability and movement (Thomas and
Kiliaan 1998b) (discussed further in Habitat requirements, p. 103, Habitat fragmentation, p. 153,
and Habitat trends, p. 155).
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Avoidance of high density burn areas by barren-ground caribou is well established (Barrier and
Johnson 2012). Site selection in the winter range often favours mature forest stands (Barrier and
Johnson 2012). These mature forest stands have better high quality forage availability, more
favourable snow conditions, and offer better predator protection than younger forest stands
(Barrier and Johnson 2012).

In the NWT, regeneration of lichen-supporting forest stands can take 70-230 years (Seccombe-
Hett and Walker-Larson 2004). Wildfire cycles shorter that the regeneration time of a given
region can stall forest stands in earlier seral stages, resulting in lower quality winter habitat for
barren-ground caribou.

Forest fires disturb an average of 600,000 ha of NWT forest annually. The annual total area
burned fluctuates each year, but a weak trend indicates a slight reduction in both total area burnt
and the number of fires larger than 200 ha between 1988 and 2008 (ENR 2015). This does not
account for the particularly severe fire season seen in the NWT in 2014, where 385 fires
impacted approximately 3.4 million ha (ENR 2014). It is predicted that climate change will result
in an increase in the frequency and intensity of fires, due to hotter, drier summers that provide a
longer fire season (Soya et al. 2007).

Parasites and diseases

Parasites and diseases are a potential and complex threat under a warmer climate. Many
parasites, including warbles and bot flies, have transmission phases that are temperature
dependent either for the development time, the infective stage or the activity of an intermediate
host. An index based on summer temperatures for the activity of warble flies has significantly
increased on the Bathurst herd’s range (Witter et al. 2012b). Warmer temperatures may not
favour all parasites, such as gastro-intestinal worms (Hoar et al. 2012). Warmer climate will not
only affect the existing parasites and diseases but also increase the likelihood of invasive species
(Davidson et al. 2011). Kutz (2007) indicated that climate change may increase the incidence of
parasites and diseases (Table 9, p. 177).
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Table 9. Parasite and disease species and groups affecting barren-ground caribou, number of species and groups

where climate change is predicted to have high to moderate effects, and level of concern from climate change
(summarized from Kutz 2007).

Probable effects of

No. current No. possibly climate change
Parasite disease species and groupings  species/groups Invasive High Moderate
Insects and ticks 7 2 7 0
Protozoa (single-celled parasites 8 1 2 2
including Besnoitia, Giardia)
Intestinal worms 3 1 4
Muscle worms 6 2 7
Bacteria (including Brucella, foot-rot) 3 4 1 3
Insect-transmitted diseases 2 2 2 1

Laaksonen et al. (2010) measured how fatal outbreaks of Setaria in Finnish reindeer occurred
when temperatures were above average, thus increasing the level of mosquito activity
(responsible for the transmission of the parasite). Setaria, a blood parasite recorded recently in
barren-ground caribou, is of concern, but very little is known about its ecology (Kutz et al. 2004,
2013). Laaksonen et al. (2010) point out the complexity of various factors having to coincide to
result in an epidemic. Such complexities and the fact that climate change will also likely affect
vegetation, extent of fires, presence of other ungulates and predators, etc., indicate that predicting
future trends in parasites and diseases will be difficult. The potential for shared diseases and
parasites is a reason for concern about the spread of white-tailed deer (Odocoileus virginianus)
into the NWT (Veitch 2001).

Predation

As discussed in Interactions (p. 114), predators, in particular wolves, figure prominently in
barren-ground caribou population dynamics, affecting survival and reproduction and therefore
abundance. There are few estimates of the rate of predation on barren-ground caribou herds,
although it is understood to be quite substantial and to disproportionately affect calves on calving
grounds (Miller and Broughton 1974; Miller et al. 1985, 1988; Clarkson and Liepins 1992;
Hayes and Russell 2000; Griffith et al. 2002). While there have been reports of increases in the
number of predators (see Traditional and Community Knowledge Component - Interactions, p.
26), recent scientific information suggests a declining trend in the population of wolves and of
active den sites, at least within the summer range of the Bathurst herd (Cluff pers. comm. 2015;
Klaczek et al. 2015). Likewise, Klaczek et al. (2015) observed no adaptive response to
contracting summer Bathurst caribou range, with wolves continuing to select den sites in esker-
rich areas, despite the increasing distance between the dens and prey base. This lack of adaptive
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response during a period of key pup growth may adversely impact pup survival and population
growth among wolves.

Predator control has been considered as a tool for short-term recovery of caribou populations.
Ultimately however, there is little evidence of effectiveness over the long term (ACCWM 2014).

Management complexity

In the NWT, caribou management involves interactions among many government agencies, co-
management boards, various organizations, and industrial interests. Caribou seasonally migrate
throughout extensive ranges and this can lead to inter-jurisdictional complexity between
political, land management and wildlife management agencies.

Delays in obtaining information, such as herd size and composition and harvest levels, affects the
ability of governments and co-management boards to rapidly respond to declines. When declines
are initially reported, there is an understandable desire to first confirm and then an obligation to
consult on the declines before taking actions. The Bathurst herd’s decline was first identified in
2003, but limited actions were undertaken until 2010, by which time the decline had accelerated
and population size was further reduced (Boulanger et al. 2011).

Currently, range management planning and harvest management are incomplete and plans have
developed slowly. A management approach that is more reactive than proactive, along with a
lack of timely implementation of management actions, threaten caribou conservation, because
the ability to effectively react to changes in caribou numbers and their environment is delayed.

One of the outstanding ecological characteristics of barren-ground caribou is their seasonal
migrations, in which the females travel hundreds of kilometers in a single season. Migrations are
an adaptive strategy of caribou in response to their predators, parasites, and availability of
forage. There is a risk that caribou herds will lose their ability to cope with environmental
changes and human activities if their ability to find space is compromised or restricted. Land-use
planning and management, including environmental assessments and monitoring, are within a
complex structure of land tenure and jurisdictional responsibilities. The net effect is a threat to
caribou as land use planning for caribou seasonal ranges is fragmented and partial. In particular,
despite decades of concerns, calving grounds remain mostly unprotected although the Bluenose-
West herd’s calving grounds are largely protected by Tuktut Nogait National Park.
Developments on calving grounds are a potential threat as almost all the females of a herd are in
one relatively small area during calving.

Contaminants

While most chemicals and metals are at low concentrations, the levels of mercury in kidneys
have increased over time for the Porcupine herd, which is a potential concern as there are
considerable uncertainties about atmospheric trends in mercury and implications for Arctic
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ecosystems (Gamberg 2009). Contrastingly, there was a declining trend in mercury and various
radionuclide concentrations in the kidneys of Cape Bathurst caribou between the mid-1990s and
early 2000s, although aluminum concentration increased during this time (Larter et al. 2010).

Contaminants are not currently considered a threat as contaminant levels in caribou tissue are
generally low based on monitoring under the Northern Contaminants Program (Elkin and Bethke
1995; Braune et al. 1999; Gamberg et al. 2005; Gamberg 2009) and subsequent studies (Larter
and Nagy 2000; Larter et al. 2010). Determining trends across the NWT is difficult as the
sample size, frequency and timing of sampling varies among herds. The Qamanirjuaq herds was
sampled in 1993, 2006 (Gamberg 2009), 2013-14 and 2014-15 (Gamberg 2015). The Beverly
herd was sampled in 1994, 2000, 2008 (Gamberg et al. 2008), the Bluenose herds (Cape
Bathurst, Bluenose-West, Bluenose-East) in 1994, 1998, 2002 (Bluenose-East only) (Macdonald
2002), 2005-06, and 2012 (Bluenose-East only) (Macdonald 2012). The Bathurst herd was
sampled in 2005-06 (Gamberg et al. 2005; Gamberg 2009) and 2007-08 (Gamberg et al. 2008;
Morris et al. 2014), and the Cape Bathurst herd in 1994-95 and 2000-01 (Larter et al. 2010). A
larger-scale study, looking at caribou and reindeer herds throughout Alaska, Canada and
Greenland examined radionuclide concentrations over a 40 year period (Macdonald et al. 2007).
Variation in concentrations of heavy metals among herds is apparent, possibly related to the
proportion of lichen in the diet (Larter and Nagy 2000).

Novel chemicals (from either local sources or from sources subject to long-distance transport)
that accumulate in the environment are another potential threat. Brominated flame retardants
(used in plastics, textiles, and electronic equipment to make them less flammable) and
fluorinated surfectants (used as stain repellents and in paints and polishes) have increased since
the 1980s (Stow et al. 2004). Detectable levels of such persistent organic pollutants have been
reported for wildlife in the Dehcho region of the NWT (Larter et al. 2014).

Lichens are important in caribou diets and are well-known for the propensity to accumulate
atmospheric contaminants (Thomas et al. 1992). Monitoring at the NWT diamond mines has
revealed increased levels of some metals in lichens on the summer range of the Bathurst caribou
herd (Enns 2012). During the environmental assessments for mines, dust generated by mine
activities, including roads, has been listed as a potential threat. Dust is carried by wind, rain
and/or snow onto vegetation, which includes caribou forage. Increased levels of some metals
were measured in faecal pellets of caribou found in the vicinity of an abandoned gold mine on
the Bathurst winter range (MacDonald and Gunn 2004). Similarly, elevated levels of metals were
found in the faecal pellets and tissues from caribou of the Western Arctic herd collected near the
Red Dog base metal mine (O’Hara et al. 2003). The levels of metals were not considered to be a
risk for human health but there is the potential for adverse effects on caribou health. Dust-
contaminated forage may be a factor in caribou showing reduced probability of use in the
vicinity of the diamond mines on the Bathurst herd’s range (Boulanger et al. 2012).
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Cumulative effects

Most barren-ground caribou herds are now at low points in their abundance and they are facing
cumulative effects from multiple interacting threats that are unprecedented (Boulanger et al.
2012; Campbell et al. 2014; Cameron et al. 2005). These include increased development and
industrial activity, more advanced hunting equipment as well as increased access, and a changing
climate. Each major development project that is subject to environmental assessments includes a
cumulative effects assessment, but these are proponent-driven and have not made a significant
contribution to managing cumulative impacts for caribou (Gunn et al. 2011c). Also, these
assessments rarely consider the full range of activities that might act on populations of caribou in
a cumulative way (Johnson et al. 2005). Although some herds have management plans in place, a
key challenge is the lack of long-term management plans for all herds, especially in the context
of cumulative effects of industrial developments and human activities. In particular, the lack of
an overall approach to calving ground management is a specific issue of concern.

POSITIVE INFLUENCES

Collaborative co-management has allowed for cooperative/joint management planning for
caribou. In some cases, agreement among management authorities has resulted in management
actions, including harvesting restrictions for commercial, outfitted, resident and aboriginal
hunting, which contribute to addressing caribou declines, as well as the development of co-
management plans for barren-ground caribou herds in the NWT.

As discussed previously (see Interactions, p. 114 and Threats and limiting factors, p. 168),
harvest restrictions are in place for a number of barren-ground caribou herds across the NWT.

Harvest of the Porcupine caribou herd is led by a harvest management plan. This plan establishes
a total allowable harvest based on the status of the herd and requires harvest reporting for all
Parties to the plan. Currently, there is no harvest limit or sex selected harvest requirement for
aboriginal harvesters. Licensed hunters may harvest up to two males (PCMB 2010a, b; PCMB
2016).

The Tuktoyaktuk Peninsula herd benefitted from the removal of domestic reindeer from the
peninsula in 2001. NWT resident, outfitted, and commercial harvest was suspended in 2006.
Inuvialuit harvest is unrestricted except during April 1-June 15, when harvesting is suspended to
permit the migration of the Cape Bathurst herd (Davison et al. 2014; ENR 2016a).

The management of the Cape Bathurst, Bluenose-West, and Bluenose-East herds is guided by
Taking Care of Caribou: Cape Bathurst, Bluenose-West, and Bluenose-East Barren-ground
Caribou Herds Management Plan (ACCWM 2014). This plan was developed in response to
declines in these herds and is intended to address long-term management needs. It includes
provisions for management within the natural range of variation, conservation and management

NORTHWEST TERRITORIES

SPEC|ES Page 180 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

of caribou habitat, and respectful and sustainable harvest. Action plans will be developed for
each herd as well. Prior to this, all Cape Bathurst harvest was suspended in 2007. Commercial,
outfitted, and resident hunts were closed for the Bluenose-West and Bluenose-East herds in
2006. Aboriginal harvest of the Bluenose-West herd is limited by quota (345 animals for the
Inuvialuit, 345 for the Sahtl, and 22 for the Gwich’in). An 80% male-only harvest is
recommended. As of 2016-17, Belarewile Gots’¢ 2ekw¢: Déline Caribou Conservation, a Déline
Got’ing Plan of Action has set a harvest threshold of 150 for the Bluenose-East herd (Déline
?ekw¢ Working Group 2016). Délne is the main Sahtd community harvesting this herd. In the
Wek’éezhi1 area, the 2013-14 subsistence harvest was reported as 167 Bathurst caribou and
1,474 Bluenose-East caribou (Barren-ground Technical Working Group 2015). As of 2016-17,
harvest levels have been set at zero for the Bathurst herd (Tticho Government and GNWT 2016a;
WRRB 2016a) and 750 for the Bluenose-East herd (Thcho Government and GNWT 2016b;
WRRB 2016b) within Wek’¢éezhi.

In 2010, commercial, outfitted, and resident hunts on the Bathurst herd were closed in response
to accelerated population decline (ENR 2016a). A Joint Management Proposal for Bathurst and
Bluenose-East Caribou was prepared by ENR and the Thchgo Government and submitted to the
WRRB, in 2010. This document proposed a short term reduction in mortality of Bathurst caribou
focusing on hunter harvest, with the understanding that other factors also influence mortality.
Parties agreed to an annual harvest target of 300 caribou from the Bathurst herd, with at least
80% male-only harvest (Thicho Government and GNWT 2011; GNWT 2015). A similar annual
harvest target agreement was reached with the Yellowknives Dene First Nation in late 2010
(Adamczewski pers. comm. 2015). As of 2016/17, after public hearings, total allowable harvest
on the Bathurst herd has been set at zero within Wek’éezhi1 (Thicho Government and GNWT
2016a; WRRB 2016a). Longer term, a Bathurst caribou range plan is under development
(Bathurst Caribou Range Plan Working Group 2016). This collaborative, multi-partner process
will see the development of a plan that will make recommendations on managing the cumulative
effects of human disturbance.

Management guidance for the Beverly and Qamanirjuaq herds is provided by the Beverly and
Qamanirjuag Caribou Management Plan 2013-2022 (BQCMB 2014). This document includes
provisions for education, research advancement, and monitoring. The Beverly and Ahiak herd
were afforded some protection through the 2010 closure of NWT commercial, outfitted, and
resident hunts within their ranges. This closure was partially rescinded in 2014, with harvest
limited to one male-only resident harvest. There are no restrictions on aboriginal harvest (ENR
2016a).

Currently, there is no commercial harvesting of any NWT barren-ground caribou herd.

Specific co-management structures have also been built to address concerns with some barren-
ground caribou herds. These structures include the ACCWM, PCMB, the International Porcupine
Caribou Board (IPCB), and the BQCMB. The ACCWM was established to exchange
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information, help develop cooperation and consensus, and make recommendations regarding
wildlife and wildlife habitat issues that cross land claim and treaty boundaries. ACCWM
membership consists of WMAC (NWT), GRRB, SRRB, Wek’éezhii Renewable Resources
Board (WRRB), Kitikmeot Regional Wildlife Board, and Tuktut Nogait National Park
Management Board (ACCWM 2014). The PCMB is an advisory committee that provides herd
management recommendations to those agencies responsible for managing the herd and gathers
and communicates information about the herd to users. Its membership includes the Gwich’in
Tribal Council (GTC), Na-cho Nyak Din First Nation, Vuntut Gwitchin First Nation, Tr’ondék
Hweéch’in First Nation, Inuvialuit Game Council (IGC), GNWT, Government of Yukon, and
Government of Canada (Canada) (PCMB 2016). The IPCB administers the 1987 bilateral
(Canada and United States (U.S.)) Agreement on the Conservation of the Porcupine Caribou
Herd and provides advice to Canada and the U.S. on the protection and management of
Porcupine caribou. The NWT, through the GNWT, is responsible for nominating one of the
members of the ICMB (Environment and Climate Change Canada 2016). The BQCMB was the
first caribou co-management board created in North America. It provides a multi-jurisdictional
and multi-cultural forum (Government of Nunavut, GNWT, Government of Saskatchewan,
Government of Manitoba, Government of Canada, and traditional users) for the coordinated
management of Beverly and Qamanirjuaq caribou (Cizek 1990; BQCMB 2016).

Under development is a Bathurst Caribou Herd Cooperative Advisory Committee. While the
membership composition of the committee is still being determined, the committee is expected to
have a structure and mandate similar to that of the BQCMB. One of its primary roles will be to
contribute to the development of a management plan for the Bathurst herd, which will replace the
now out of date 2004 management plan (Elkin pers. comm. 2016).

Although not a formal co-management structure, CARMA (2014) is a network of scientists, co-
managers, community leaders and caribou harvesters that was formed in 2004 to better
understand how global change is impacting migratory tundra caribou and the people that depend
on them. This organization can also facilitate inter-personal and agency discussions and data
exchange among those concerned with caribou management.

Current and proposed habitat protection for barren-ground caribou in the NWT can be found
through existing protected areas (Fig. 35, p. 183), areas established through the Protected Areas
Strategy, range planning processes, and through regional land use planning processes.
Restrictions on development vary among land management regimes, but many include some
form of restriction on resource development.
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Figure 35. Areas providing permanent habitat protection within the range of barren-ground caribou. Barren-ground
caribou range is from Fig. 6 (p. 99). Data for protected areas from the Canadian Council on Ecological Areas’
Conservation Areas Reporting and Tracking System and the United States Geological Survey’s Protected Areas
Database of the United States.

Areas within the NWT of likely significance to barren-ground caribou include Thaidene Nene
(proposed national and territorial parks around the East Arm of Great Slave Lake), Ezodzit
(protected through the Thcho Final Agreement) (ACCWM 2014), the Thelon Game Sanctuary,
Edajjla (Caribou Point, Great Bear Lake, identified in the Sahti Land Use Plan), SaoyU-2ehdacho
National Historic Site (ACCWM 2014), Tuktut Nogait National Park (Community of Paulatuk et
al. 2008; ACCWM 2014), and Yambahti (Yamba Lake, where the Thcho Government has
submitted a formal request and proposal to the GNWT to sponsor the area as a Critical Wildlife
Area; NWT Protected Areas Strategy 2012). Within Nunavut, the Queen Maud Gulf Migratory
Bird Sanctuary encompasses most of the Beverly (coastal calving ground only) and Ahiak
calving grounds. A new NU park adjacent to Tuktut Nogait National Park is being discussed by
Kugluktuk, the Kitikmeot Inuit Association, and the Nunavut Planning Commission (ACCWM
2014). Portions of the Porcupine caribou herd in the Yukon are also offered some protection
from Ivvavik National Park (Community of Aklavik et al. 2008; Community of Inuvik et al.
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2008; Parks Canada 2016) and the Old Crow Flats Special Management Area (Technical
Working Group and Management Committee for the Parties 2006).

Land use plan zoning provides some protection to barren-ground caribou herds throughout the
NWT. Under the Gwich’in Land Use Plan, barren-ground caribou are offered protection through
special management zones (approximately 33% of the Gwich’in Settlement Area (GSA)) and
conservation/heritage conservation zones (approximately 10% of the GSA). While development
is permitted in special management zones, it is limited by specific conditions in each zone
designed to protect identified values (Gwich’in Land Use Planning Board 2003). Zones of
particular interest include:

e Vadzaih (Porcupine Caribou Special Management Zone): protection of Porcupine
caribou habitat and migration corridor in the GSA.

e Gwatoh Taii Tshik (Stoney Creek Special Management Area): partial protection of
Porcupine caribou migration corridor, water, and heritage resources.

e Transportation Special Management Zone: conditions to protect Porcupine caribou from
transportation-related disturbances along the Dempster Highway: Yukon/NWT border to
the Peel River.

e Ddhah zhit han, Eneekaii han, Chii gwaazraii (Rat, Husky and Black Mountain
Conservation Zone) and Dachan dha’aii jik/Vitreekwaa viteetshik (James
Creek/Vittewkwa River Conservation Zone): partial protection of the Porcupine caribou
migration corridor.

e Kabhii luk, Nagwichoonjik, Dachan choo gehnjik (Travaillant Lake, Mackenzie/Tree
River): partial protection of the wintering grounds of Bluenose caribou.

The Sahtd Land Use Plan offers barren-ground caribou similar zone-based protections (with
special management zones and conservation zones comprising approximately 48% and 11% of
the Saht( Settlement Area, respectively). Many of the special management and conservation
zones include barren-ground caribou as a value to be respected. For these areas, the importance
of caribou is recognized through a general conformity requirement (Sahtd Land Use Planning
Board 2013).

The Thcho Land Use Plan, released in 2012 by the Thcho Government, is supported by the 2013
Thcho Land Use Plan Law, enacted in 2013. Five land use planning zones are established:
wehexlaxodiale (land exclusion zone), dék’éasiizedaa (habitat management zone), gowhado
yek’e t’u k’e (traditional use zone), Thcho nawoo ké dét’ahot’i1 (cultural heritage zone), and asu
haxowu gha enehato (enhanced management zone). Each zone offers varying levels of
protection depending upon the values that they are designed to preserve (Thcho Government
2012).

In the Inuvialuit Settlement Region, six community conservation plans set out guidelines for land
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and resource use in their respective regions. Lands are categorized according to the degree of
protection they are felt to require (A, B, C, D, and E, with degree of protection increasing from
Category A to Category E). Special Designated Lands of importance to barren-ground caribou
include: Bluenose-West caribou herd winter range (Category E); eastern North Slope, east of
Babbage River (Category D) (Community of Aklavik et al. 2008; Community of Inuvik et al.
2008; Community of Tuktoyaktuk et al. 2008); Fish Hole/Cache Creek and Big Fish River
(Category D/E) (Community of Inuvik et al. 2008); Bluenose-West caribou core calving and
post-calving grounds (Category D) (Community of Paulatuk et al. 2008); and Cape Bathurst
caribou core calving and post-calving grounds (Category D) (Community of Paulatuk et al.
2008; Community of Tuktoyaktuk et al. 2008). In addition to these land protection categories,
conservation measures aimed specifically at barren-ground caribou are beneficial. These include
supporting certain management planning initiatives, protecting important habitat from
disturbance, ensuring harvest is sustainable, and discouraging meat wastage (Community of
Aklavik et al. 2008; Community of Inuvik et al. 2008; Community of Paulatuk et al. 2008;
Community of Tuktoyaktuk et al. 2008).

The draft Nunavut Land Use Plan includes provisions for the protection of core calving areas,
post-calving areas, migration corridors, water crossings, and rutting areas. Once approved, the
land use plan could act as a positive influence on Nunavut caribou herds, including the four
herds shared with the NWT (Qamanirjuag, Bathurst, Bluenose-East, and Beverly). Development
applications that are submitted prior to land use plan approval, however, will be grandfathered
and not subject to the protection provisions included in the land use plan (Nunavut Planning
Commission 2016).
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Status and Ranks

2011)

IThreatened — Barren-
ground caribou (2017)

Region Coarse filter (Ranks) Fine filter (Status) Legal listings (Status)
To prioritize [To provide advice [To protect under species
at risk legislation
Global G5TNR — Species secure,
subspecies not yet assessed
(NatureServe)
Canada NNR — Not yet assessed Threatened (COSEWIC
(NatureServe Canada 2002) 2016)
Northwest Sensitive (NWT General Not at risk — Porcupine  [To be determined
Territories Status Ranking Program caribou (2017)

Adjacent Jurisdictions

Nunavut SNR —Not yet ranked

Saskatchewan S3S4 — Vulnerable/rate to
uncommon or Apparently
Secure

Yukon SNR — Not yet ranked

NORTHWEST TERRITORIES

SPECIES
AT RISK

COMMITTEE

Page 189 of 252




Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Traditional
and Community Knowledge component

Information Sources

Many of the sources cited in this report and other relevant sources are available on the
Wek’éezhit  Renewable Resources Board’s public  registry  (www.wrrb.ca/public-
information/public-registry), Sahti  Renewable Resources Board’s public registry
(http://srrb.nt.ca/index.php?option=com_content&view=category&id=139&Itemid=1225), and
the Gwich’in Renewable Resources Board’s public registry
(http://www.grrb.nt.ca/public_registry.htm).

ACFN Elders, J. Tanner, and A. Rigney. 2003a. Footprints on the Land: Tracing the Path of the
Athabasca Chipewyan First Nation. Athabasca Chipewyan First Nation, Fort Chipewyan,
AB.

ACFN Elders, J. Tanner, A. Rigney, and J. Kuschminder. 2003b. Athabasca Chipewyan First
Nation: Traditional Land Use Study. Athabasca Chipewyan First Nation, Fort
Chipewyan, AB.

Adamczewski, J. pers. comm. 2015. Comments on draft Status of Barren-ground Caribou
(Rangifer tarandus groenlandicus) in the NWT. September 2015. Wildlife Biologist —
Ungulates, Environment and Natural Resources, Government of the Northwest
Territories, Yellowknife, NT.

Advisory Committee for Cooperation on Wildlife Management [ACCWM]. 2014a. Taking Care
of Caribou: The Cape Bathurst, Bluenose-West, and Bluenose-East Barren Ground
Caribou Herds Management Plan. Advisory Committee for Cooperation on Wildlife
Management, Yellowknife, NT.

Advisory Committee for Cooperation on Wildlife Management [ACCWM]. 2014b. We Have
Been Living with the Caribou All Our Lives: A Report on Information Recorded during
Community Meetings for “Taking Care of Caribou: The Cape Bathurst, Bluenose-West,
and Bluenose-East Barren-ground Caribou Herds Management Plan”. Advisory
Committee for Cooperation on Wildlife Management, Yellowknife, NT.

Alaska Interagency Coordination Center 2014. Fire History in Alaska. Fort Wainwright, Alaska.
Web site: http://fire.ak.blm.gov/predsvcs/maps.php / [Accessed September 2014].

Allaire, D. 2014. Biological sampling from a Wrigley community harvest of Bluenose-East
barren-ground caribou in Tseepantee Lake area, January 2008. Manuscript Report No.
242. Environment and Natural Resources, Government of the Northwest Territories, Fort
Simpson, NT.

Andrew, L. pers. comm. 2017. Information shared during Species at Risk Committee meeting,

NORTHWEST TERRITORIES

SPEC]ES Page 190 of 252
AT RISK

COMMITTEE


http://www.wrrb.ca/public-information/public-registry
http://www.wrrb.ca/public-information/public-registry
http://srrb.nt.ca/index.php?option=com_content&view=category&id=139&Itemid=1225
http://www.grrb.nt.ca/public_registry.htm
http://fire.ak.blm.gov/predsvcs/maps.php%20/

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Traditional
and Community Knowledge component

Yellowknife, NT, January 10-12, 2017. Species at Risk Committee member, Tulit’a, NT.

AREVA Resources Canada Inc. 2012. Kiggavik Project EIS Public Engagement and 1Q - Part 2
IQ. Tier 2, Volume 3. AREVA Resources Canada Inc., Pickering, ON. 98 pp.

Auld, J. and R. Kershaw (Eds.). 2005. The Saht( Atlas. The Sahtt GIS Project, Norman Wells,
NT.

Barnaby, J. and D. Simmons. 2013. Bathurst caribou harvesters’ gathering. Thicho Government
& Wek’éezhii Renewable Resources Board. Wek’éezhii Renewable Resources Board,
Yellowknife, NT.

Barren-ground Technical Working Group. 2015. Barren-ground caribou 2013/14 harvest and
monitoring summary. Revised Joint Proposal on Caribou Management Actions in
Wek’eezhiu. Website: http://wrrb.ca/sites/default/files/2013-
2014%20BGC%20Harvest%20Summary%20Report%20 %20FINAL_Oct15 2015.pdf
[Accessed October 2016].

Bayha, W. 2012. Using indigenous stories in caribou co-management. Rangifer, Special Issue
No. 20: 25-29.

Bayha, W., pers. comm. 2012. Comment on draft Status of Boreal Caribou (Rangifer tarandus
caribou) in the NWT. November 2012. Species at Risk Committee Alternate Member,
Déljne, NT.

Beaulieu, D. 2012. Dene traditional knowledge about caribou cycles in the Northwest Territories.
Rangifer 32 (2): 59-67.

Beck, D. pers. comm. 2017. Information shared during Species at Risk Committee meeting,
Yellowknife, NT, January 10-12, 2017. Species at Risk Committee member, Fort Smith,
NT.

Benn, B. 2001. Fall movements of the Porcupine caribou herd near the Dempster Highway.
Gwich’in Renewable Resources Board, Inuvik, NT.

Benson, K. 2011. Gwich’in Traditional Knowledge: Woodland Caribou, Boreal Population.
Gwich’in Social and Cultural Institute, Fort McPherson, NT.

Benson, K. 2014. Gwich’in Traditional Knowledge: Nehtruh (Wolverine). Gwich’in Social and
Cultural Institute and Gwich’in Renewable Resources Board, Inuvik, NT. 57 pp.

Benson, K. 2015. Gwich’in Knowledge of Bluenose West Caribou. Gwich’in Social and Cultural
Institute, Fort McPherson, NWT. 72 pp.

Berkes, F. 1999. Sacred Ecology: Traditional ecological knowledge and resource management.
Taylor & Francis, Philadelphia, PA. 209 pp.

Berkes, F., J. Colding, and C. Folke. 2000. Rediscovery of traditional ecological knowledge as

NORTHWEST TERRITORIES

SPEC]ES Page 191 of 252
AT RISK

COMMITTEE


http://wrrb.ca/sites/default/files/2013-2014%20BGC%20Harvest%20Summary%20Report%20_%20FINAL_Oct15_2015.pdf
http://wrrb.ca/sites/default/files/2013-2014%20BGC%20Harvest%20Summary%20Report%20_%20FINAL_Oct15_2015.pdf

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Traditional
and Community Knowledge component

adaptive management. Ecological Applications, 10(5): 1251-1262.

Beverly and Qamanirjuaq Caribou Management Board [BQCMB]. 2011a. BQCMB Caribou
Workshop February 2010 — Summary Report: Challenges facing the Beverly and
Qamanirjuaq caribou herds and some possible solutions. Beverly and Qamanirjuaq
Caribou Management Board, Stonewall, MB.

Beverly and Qamanirjuaq Caribou Management Board [BQCMB]. 2011b. BQCMB Caribou
Workshop February 2010-Detailed Report: Commentary from workshop participants
about challenges facing the Beverly and Qamanirjuaq caribou herds and some possible
solutions. Beverly and Qamanirjuaq Caribou Management Board, Stonewall, MB. 57 pp.

Beverly and Qamanirjuaq Caribou Management Board [BQCMB]. 2014a. Beverly and
Qamanirjuag Caribou Management Plan 2013-2022 (Summary). Beverly and
Qamanirjuaqg Caribou Management Board, Stonewall, MB.

Beverly and Qamanirjuaq Caribou Management Board [BQCMB]. 2014b. Beverly and
Qamanirjuag Caribou Management Plan 2013-2022. Beverly and Qamanirjuagq Caribou
Management Board, Stonewall, MB. 102 pp.

Beverly and Qamanirjuaq Caribou Management Board [BQCMB]. 2015. Caribou herds and
ranges. Website: http://arctic-caribou.com/the-herds/ [Accessed December 2015].

Boulanger, J., K.G. Poole, A. Gunn, and J. Wierzchowski. 2012. Estimating the zone of
influence of industrial development on wildlife: a migratory caribou and diamond mine
case study. Wildlife Biology 18(2): 164-179.

Boxwell, J. 2013. GRRB Porcupine Caribou Harvest Report: June 01, 2012 - May 31, 2013.
Gwich’in Porcupine caribou harvests reported by community interviews. Gwich’in
Renewable Resources Board, Inuvik, NT.

Boxwell, J. 2014. Gwich’in Harvest Monitoring Program 2012-2013 Update. Presented at the
Porcupine Caribou Management Board annual harvest meeting, Dawson City, YT,
February 11. Website:
http://www.pcmb.ca/PDF/ahm/Background%20Documents%20and%20Presentations/20
14%20GRRB%20presentation.pdf [Accessed September 2014].

Braune, B., D. Muir, B. DeMarch, M. Gamberg, K. Poole, R. Currie, M. Dodd, W. Duschenko, J.
Eamer, and B. Elkin. 1999. Spatial and temporal trends of contaminants in Canadian
Arctic freshwater and terrestrial ecosystems: A review. Science of the Total Environment
230 (1): 145-207.

Canadian Arctic Resources Committee [CARC]. 2007. What price the caribou? Northern
Perspectives 31(1): 1-39.

Canadian Forest Service. 2016. National Fire Database - Agency FireData. Natural Resources
Canada, Canadian Forest Service, Northern Forestry Centre, Edmonton, Alberta.

NORTHWEST TERRITORIES

SPEC]ES Page 192 of 252
AT RISK

COMMITTEE


http://arctic-caribou.com/the-herds/
http://www.pcmb.ca/PDF/ahm/Background%20Documents%20and%20Presentations/2014%20GRRB%20presentation.pdf
http://www.pcmb.ca/PDF/ahm/Background%20Documents%20and%20Presentations/2014%20GRRB%20presentation.pdf

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Traditional
and Community Knowledge component

Website: http://cwfis.cfs.nrcan.gc.ca/len_CA/nfdb / [Accessed September 2016].

Carlsson, A., S. Kutz, R. Popko, A. Veitch, S. Behrens, Sahti Renewable Resource Councils,
and Saht( Renewable Resources Board. 2015a. Overview of Bluenose-East caribou body
condition from animals harvested from 2004-2014 as part of the Wildlife Health
Monitoring Program in the Sahti Settlement Area. University of Calgary, Saht(
Renewable Resources Board, and Environment and Natural Resources, Norman Wells,
NT. 9 pp.

Carlsson, A., S. Kutz, R. Popko, A. Veitch, S. Behrens, Sahtu Renewable Resource Councils,
and Saht( Renewable Resource Board. 2015b. Overview of Bluenose-West caribou body
condition from animals harvested from 2004-2014 as part of the Wildlife Health
Monitoring Program in the Sahtl Settlement Area. University of Calgary, Sahtd
Renewable Resources Board, and Environment and Natural Resources, Norman Wells,
NT. 6 pp.

Carriere, N. 2010. Distribution patterns and general biology of woodland caribou based on
collection of local and traditional knowledge in north-central Saskatchewan. M.Sc.
Thesis. University of Saskatchewan, Saskatoon, SK. 133 pp.

CBC News. 2017. All-season road to Whati, N.W.T., gets federal gov’t funding. Website:
http://www.cbc.ca/news/canada/north/funding-for-road-to-whati-nwt-1.3930245
[Accessed February 2017].

Charlebois, S.L. 1999. Paddling with the Ancestors: Elders’ Perspectives on the construction and
use of the Caribou Skin Qajag. M.Sc. Thesis. Department of Native Studies, History and
Anthropology, University of Manitoba, Winnipeg, MN. 238 pp.

Cizek, P. 1990. The Beverly-Kaminuriak Caribou Management Board: A case study of
aboriginal participation in resource management. Canadian Arctic Resources Committee
Policy Paper No. 6. Ottawa, ON.

Cluff, D., B. Croft, J. Mackenzie, and T.L. Hillis. 2006. Boreal woodland caribou workshops in
North Slave communities. Project report prepared for the NWT Cumulative Impact
Monitoring Program, March 31, 2006, Yellowknife, NT. 8 pp.

Community of Aklavik, Wildlife Management Advisory Council (NWT), and Joint Secretariat.
2008. Aklavik Inuvialuit Community Conservation Plan: Akaqvikmiut Nunamikini
Nunutailivikautinich. Joint Secretariat, Inuvik, NT.

Community of Inuvik, Wildlife Management Advisory Council (NWT), and Joint Secretariat.
2008. Inuvik Inuvialuit Community Conservation Plan. Joint Secretariat, Inuvik, NT.

Community of Paulatuk, Wildlife Management Advisory Council (NWT), and Joint Secretariat.
2008. Paulatuk Community Conservation Plan: A Plan for the Conservation and
Management of Renewable Resources and Lands within the Inuvialuit Settlement Region

NORTHWEST TERRITORIES

SPEC|ES Page 193 of 252
AT RISK

COMMITTEE


http://cwfis.cfs.nrcan.gc.ca/en_CA/nfdb%20/
http://www.cbc.ca/news/canada/north/funding-for-road-to-whati-nwt-1.3930245

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Traditional
and Community Knowledge component

in the Vicinity of Paulatuk, Northwest Territories. Joint Secretariat, Inuvik, NT.

Community of Tuktoyaktuk, Wildlife Management Advisory Council (NWT), and Joint
Secretariat. 2008. Tuktoyaktuk Community Conservation Plan. Joint Secretariat, Inuvik,
NT.

Cooley, D. and M. Branigan. 2013. Summary of 2011-2012 Porcupine caribou harvest data
reported to the Porcupine Caribou Management Board. Porcupine Caribou Management
Board, Inuvik, NT.

Cooley, D. and M. Branigan. 2014. Summary: Canadian Porcupine Caribou Harvest, 2012-2013.
Porcupine Caribou Management Board, Inuvik, NT.

Croft, B., B. Elkin, and J. Adamczewski. 2009. Bathurst caribou health condition and monitoring
2007-2009. Environment and Natural Resources, Government of the Northwest
Territories, Yellowknife, NT. 18 pp.

Croft, B. and J.P. Rabesca. 2009. Caribou harvest reporting pilot project conducted in the Tli
Cho communities in the winter of 2007/2008 and 2008/2009: preliminary results.
Environment and Natural Resources, Government of the Northwest Territories,
Yellowknife, NT. 14 pp.

Cumberland Resources Ltd. 2005. Meadowbank Gold Project Baseline Traditional Knowledge
Report. Cumberland Resources Ltd., Vancouver, BC. 78 pp.

Davison, T.M., K. Callaghan, R. Popko and B. Milakovic. 2014. Population estimates of
Tuktoyaktuk Peninsula, Cape Bathurst and Bluenose-West barren-ground caribou herds
using post-calving photography, July 2009. Manuscript Report No. 239. Environment and
Natural Resources, Government of the Northwest Territories, Inuvik, NT. 31 pp.

De Beers Canada Inc. 2010. Gahcho Kué Project, Environmental Impact Statement. De Beers
Canada, Yellowknife, NT. 83 pp.

Dehcho First Nations. 2001. Edehzhie Candidate Protected Area: Mills Lake, Horn River, Horn
Plateau, and Willowlake River. Report submitted to Canadian Wildlife Service,
Environment Canada, Yellowknife, NT. 89 pp.

Déling ?Pekw¢ Working Group. 2016. Belarewile Gots’¢ ?ekwé: Déling Caribou Conservation.
2" Ed. 2ekwé Working Group, Déline, NT. 57 pp.

Denesuline Né Né Land Corporation. 2015. Excerpts from: Learning from the past — to direct the
future: traditional ecological knowledge and barrenground caribou management (2010).
Denesuline Né Né Land Corporation, Prince Albert, SK. 9 pp.

Department of Transportation [DOT]. 2016. Thcho all-weather road. Website:
http://www.dot.gov.nt.ca/Projects/Future_Projects/Tlicho [Accessed November 2016].

Diavik Diamond Mine. 2011. Diavik Diamond Minte 2010 Environment Agreement Report. Rio

NORTHWEST TERRITORIES

SPEC|ES Page 194 of 252
AT RISK

COMMITTEE


http://www.dot.gov.nt.ca/Projects/Future_Projects/Tlicho

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Traditional
and Community Knowledge component

Tinto, Diavik Diamond Mine Inc., Yellowknife, NT.

Dumond, M. 2007. Western Kitikmeot Caribou Workshop. Final Wildlife Report, No. 19.
Department of Environment, Government of Nunavut, Kugluktuk, NU.

Environment Canada. 2010. Meeting notes from boreal caribou recovery planning public
meetings in Gameti. Prepared by Donna Mulders, Yellowknife, NT.

Environmental Impact Review Board [EIRB]. 2013. Final Report of the Panel for the Substituted
Environmental Impact Review of the Hamlet of Tuktoyaktuk, Town of Inuvik, and
GNWT: Proposal to Construct the Inuvik to Tuktoyaktuk Highway. Environmental
Impact Review Board, Inuvik, NT. 292 pp.

Environmental Monitoring Advisory Board [EMAB]. 2012. A Way of Life: Bridging Science
and Aboriginal Knowledge in Caribou Monitoring at Diavik Diamond Mine. Technical
Report 2102. Environmental Monitoring Advisory Board, Yellowknife, NT. 52 pp.

Environment and Natural Resources [ENR]. 2011. Caribou Forever - Our Heritage, Our
Responsibility: A barren-ground caribou management strategy for the Northwest
Territories 2011-2015. Environment and Natural Resources, Government of the
Northwest Territories, Inuvik, NT. 56 pp.

Environment and Natural Resources [ENR]. 2015. Draft summary of harvest data for species
under quota in the Inuvialuit Settlement Region: July 2010 to June 2015. Prepared for
Wildlife Management Advisory Council (NWT), Inuvialuit Game Council, and Wildlife
Management Advisory Council (North Slope). Environment and Natural Resources,
Government of the Northwest Territories, Inuvik, NT. 51 pp.

Environment and Natural Resources [ENR]. 2016a. Barren-ground caribou. Website:
http://www.enr.gov.nt.ca/programs/barren-ground-caribou [Accessed October 2016].

Environment and Natural Resources [ENR]. 2016b. NWT State of the Environment Report.
Website: http://www.enr.gov.nt.ca/state-environment/81-road-density-and-other-
maintained-linear-features [Accessed December 2016].

Firth, J. pers. comm. 2017. Information shared during Species at Risk Committee meeting,
Yellowknife, NT, January 10-12, 2017. Species at Risk Committee member, Inuvik, NT.

Garner, K. 2014. Tlichg Caribou Health and Condition Monitoring Program: Final Report.
Thcho Government, Whati, NT. 39 pp.

Golder Associates. 2003. Report on Inuit Qaujimajatugangit literature review, gap analysis and
workshop results related to the Doris North Project, Hope Bay Belt, Nunavut. Report
Prepared for Miramar Hope Bay Ltd. Golder Associates, North Vancouver, BC.

Gordon, A., M. Andre, B. Kaglik, S. Cockney, M. Allen, R. Tetlichi, R. Buckle, A. Firth, J.
Andre, M. Gilbert, B. Iglangasak, and F. Rexford. 2008. Arctic Borderlands Ecological

NORTHWEST TERRITORIES

SPEC|ES Page 195 of 252
AT RISK

COMMITTEE


http://www.enr.gov.nt.ca/programs/barren-ground-caribou
http://www.enr.gov.nt.ca/state-environment/81-road-density-and-other-maintained-linear-features
http://www.enr.gov.nt.ca/state-environment/81-road-density-and-other-maintained-linear-features

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Traditional
and Community Knowledge component

Knowledge Co-op: Community reports 2006-2007. Arctic Borderlands Ecological
Knowledge Co-op, Whitehorse, YT.

Government of the Northwest Territories. 2015. Press release: Political leaders support
management actions for Bathurst and Bluenose-East caribou herds. Website:
http://news.exec.gov.nt.ca/news-release-political-leaders-support-management-actions-
for-bathurst-and-bluenose-east-caribou-herds/ [Accessed February 2015].

Gwich’in Elders. 1997. Nanh’ Kak Geenjit Gwich’in Ginjik: Gwich’in Words About the Land.
Gwich’in Renewable Resources Board, Inuvik, NT.

Gwich’in Land Use Planning Board [GLUPB]. 2003. Nanh’ Geenjit Gwitr’it T’igwaa’in:
Working for the Land, Gwich’in Land Use Plan. Gwich’in Tribal Council, Government
of the Northwest Territories and Government of Canada, Inuvik, NT. 170 pp.

Gwich’in Renewable Resources Board. 2009. Gwich’in Harvest Study: Final Report. Gwich’in
Renewable Resources Board, Inuvik, NT.

Gwich’in Social and Cultural Institute. 2005. Gwich’in traditional knowledge study of the
Mackenzie Gas Project area. Unpublished report prepared for Imperial Oil Resources
Ventures Ltd., Calgary, AB. 240 pp.

Industry, Tourism and Investment [ITI]. 2008. Draft NWT Hydro Strategy. Industry, Tourism
and Investment, Government of the Northwest Territories, Yellowknife, NT.

Industry, Tourism and Investment [ITI]. 2014. About oil & gas. Website:
http://www.iti.gov.nt.ca/sectors/oil-gas [Accessed September 2014].

Inuuvik Community Corporation [ICC], Tuktuuyaqtuug Community Corporation, and Aklarvik
Community Corporation. 2006. Inuvialuit Settlement Region Traditional Knowledge
Report. Mackenzie Project Environmental Group, Calgary, AB.

Inuvialuit Game Council [IGC]. 2012. Inuvialuit Game Council: Porcupine Caribou
Management Board annual harvest meeting. Dawson City, YT, February 7, 2012.
Website:  www.taiga.net/pcmb/documents/ahm-2012-igc-presentation.ppt  [Accessed
September 2014].

Inuvialuit Joint Secretariat and Species at Risk Secretariat. 2011. Species at risk (NWT)
terminology translation workshop: report and glossary of translations in Inuvialuktun.
Website:
http://nwtspeciesatrisk.com/sites/default/files/pdf/ISR_Terminology workshop_final_rep
ort_approved.pdf

Jacobsen, P. 2013. Thcho Knowledge of Environmental Changes: Implications for Caribou
Hunting. Thichg Government Research and Monitoring Program, Behchoko, NT.

Johnson, M. and R. Ruttan. 1993. Traditional Dene Environmental Knowledge: A pilot project

NORTHWEST TERRITORIES

SPEC]ES Page 196 of 252
AT RISK

COMMITTEE


http://news.exec.gov.nt.ca/news-release-political-leaders-support-management-actions-for-bathurst-and-bluenose-east-caribou-herds/
http://news.exec.gov.nt.ca/news-release-political-leaders-support-management-actions-for-bathurst-and-bluenose-east-caribou-herds/
http://www.iti.gov.nt.ca/sectors/oil-gas
http://www.taiga.net/pcmb/documents/ahm-2012-igc-presentation.ppt
http://nwtspeciesatrisk.com/sites/default/files/pdf/ISR_Terminology_workshop_final_report_approved.pdf
http://nwtspeciesatrisk.com/sites/default/files/pdf/ISR_Terminology_workshop_final_report_approved.pdf

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Traditional
and Community Knowledge component

conducted in Fort Good Hope and Colville Lake, NT 1989-1993. Unpublished report
prepared for the Dene Cultural Institute, Hay River, NWT. Includes Appendix B:
Summaries of traditional environmental knowledge concerning barren-ground caribou,
moose, beaver and marten. 161 pp. + appendices.

Joint Review Panel. 2009. Foundation for a Sustainable Northern Future: Report of the Joint
Review Panel for the Mackenzie Gas Project. Vol 1. Government of Canada. Ottawa,
ON. 368 pp.

Joint Secretariat. 2003. Inuvialuit Harvest Study: Data and methods report 1988-1997. Joint
Secretariat, Inuvik, NT.

Judas, J. 2012. Tticho stories for ekwo management. Rangifer 32 (2): 49-51.

Katz, S. 2010. Traditional Knowledge on Caribou Ecology: Vegetation -> Caribou -> Wolf ->
Food Chain. Aurora Research Institute, Inuvik, NT.

Kavik-Stantec. 2012a. Summary of existing traditional knowledge for the Inuvik to Tuktoyaktuk
Highway study Area. Kavik-Stantec, Inuvik, NT & Calgary, AB. 27 pp.

Kavik-Stantec. 2012b. Inuvik to Tuktoyaktuk Highway traditional knowledge workshops: Inuvik
and Tuktoyaktuk, February 2012. Final Report. Kavik-Stantec Inuvik, NT & Calgary,
AB. 53 pp.

Kendrick, A. 2003. Caribou Co-Management and Cross-Cultural Knowledge Sharing. PhD
Dissertation. University of Manitoba, Winnipeg, MB. 285 pp.

Kendrick, A., P.O.B Lyver, and Lutsel K’e Dene First Nation. 2005. Denésoliné (Chipewyan)
knowledge of barren-ground caribou (Rangifer tarandus groenlandicus) movements.
Arctic 58 (2): 175-91.

Kutz, S. 2007. An Evaluation of the Role of Climate Change in the Emergence of Pathogens and
Diseases in Arctic and Subarctic Caribou Populations. Prepared for the Climate Change
Action Fund. Government of Canada, Calgary, AB.

LeClaire, N. and G. Cardinal. 1998. Alberta Elder’s Cree Dictionary/Alperta Ochi Kehtehayak
Nehiyaw Otwestamakewasinahikan.  University of Alberta Press & Ducal House
Publishing, Edmonton, AB.

Legat, A., G. Chocolate, B. Gon, S.A. Zoe, and M. Chocolate. 2001. Caribou migration and the
state of their habitat. West Kitikmeot Slave Study Society, Yellowknife, NT.

Legat, A., G. Chocolate, and M. Chocolate. 2008. Monitoring the Relationship between People
and Caribou. Modified version of the report: Monitoring Caribou: Thcho Laws and
Indicators of Change presented to the West Kitikmeot Slave Study Society. Thcho
Government, Behchokg, NT. 57 pp.

Lutsel K'e Dene First Nation [LKDFN]. 2005. Ni Hat’ni - Watching the Land: Results of 2003-

NORTHWEST TERRITORIES

SPEC|ES Page 197 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Traditional
and Community Knowledge component

2005 monitoring activities in the traditional territory of the Lutsel K’e Denesotine.
Wildlife, Lands, and Environment Department, Lutsel K'e Dene First Nation, Lutsel K'e,
NT.

Lutsel K'e Dene First Nation [LKDFN]. 2012. Lutsel K’e Dene First Nation: Presentation to the
MVEIRB Panel on the Proposed De Beers Gahcho Kue Diamond Mine. Website:
http://www.reviewboard.ca/upload/project_document/EIR0607-

001 LKDFEN_Presentation.PDF [Accessed September 2014].

Lyver, P.O.B. and Lutsel K’e Dene First Nation. 2005. Monitoring barren-ground caribou body
condition with Denésohné traditional knowledge. Arctic 58 (1): 44-54.

Mannik, H. (Ed.). 1998. Inuit Nunamuit: Inland Inuit. Friesen Corporation, Altona, MB.

Moller, H., F. Berkes, P.O.B. Lyver, and M. Kislalioglu. 2004. Combining science and
traditional ecological knowledge: monitoring populations for co-management. Ecology
and Society 9(3): online.

Nagy, J.A., T. Creighton, T. Slack, and W. Wright. 2002. Local knowledge about boreal caribou
in the Inuvialuit Settlement Region. Unpublished report prepared for Resources, Wildlife,
and Economic Development, Government of the Northwest Territories, Inuvik, NT. 34
Pp.

Nahanni Butte Dene Band. No date. Nah?g Dehé Traditional Harvesting Protocols: Neh?3 Dené
K’¢éodi1 — Taking Care of Nah?3 Dehé. Neh?a Dené Consensus Team and Dehcho First
Nations, Nahanni Butte, NT. 2 pp.

Nesbitt, L. and J. Adamczewski. 2009. Decline and Recovery of the Bathurst Caribou Herd:
workshops October 1-2, and 5-6. Summary Report. Mackenzie Valley Environmental
Impact Review Board, Yellowknife, NT. 35 pp.

North Slave Métis Alliance [NSMA]. 2012. North Slave Métis Alliance Traditional Land Use,
Occupancy and Knowledge of the Thor Lake Project Area. North Slave Métis Alliance,
Yellowknife, NT. 42 pp.

Northwest Territory Métis Nation. 2012. Gacho Kue Mine Project Values, Interests, and Issues
Identified at NWT Metis Nation Community TK Study Sessions. Mackenzie Valley
Environmental Impact Review Board, Yellowknife, NT. 7 pp.

Nunavut Department of Environment. 2011. Summary of the Southampton Island Barren -
Ground Caribou Population Management Plan 2011 - 2013. Nunavut Wildlife
Management Board, Igaluit, NU. 10 pp.

Nunavut Planning Commission. 2016. Draft Nunavut Land Use Plan. Nunavut Planning
Commission, lgaluit, NU. 97 pp.

Olsen, R., Firelight Group Research Cooperative, G. Chocolate, and Tticho Government. 2012.

NORTHWEST TERRITORIES

SPEC]ES Page 198 of 252
AT RISK

COMMITTEE


http://www.reviewboard.ca/upload/project_document/EIR0607-001_LKDFN_Presentation.PDF
http://www.reviewboard.ca/upload/project_document/EIR0607-001_LKDFN_Presentation.PDF

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Traditional
and Community Knowledge component

Asi Edee T’seda Dile: Thcho Nation Traditional Knowledge and Use Study. Firelight
Group Research Cooperative, Victoria, BC. 97 pp.

Padilla, E. and G. Kofinas. 2010. Documenting Traditional Knowledge of Caribou Leaders for
the Porcupine Caribou Herd in Dawson City, Old Crow, & Fort McPherson. Porcupine
Caribou Management Board, Inuvik, NT. 48 pp.

Padilla, E. S. R. 2010. Caribou Leadership: A Study of Traditional Knowledge, Animal
Behavior, and Policy. University of Alaska Fairbanks, Fairbanks, AK. 167 pp.

Parks Canada. 2007a. Ivvavik National Park of Canada Management Plan. Government of
Canada. Ottawa, ON. 85 pp.

Parks Canada. 2007b. Tuktut Nogait National Park of Canada: Management Plan. Government
of Canada. Ottawa, ON. 88 pp.

Parks Canada. 2016. Ivvavik National Park of Canada. Website: http://www.pc.gc.ca/eng/pn-
np/yt/ivvavik/index.aspx [Accessed September 2016].

Parlee, B.L., E. Goddard, Lutsel K’e Dene First Nation, and M. Smith. 2014. Tracking change:
traditional knowledge and monitoring of wildlife health in northern Canada. Human
Dimensions of Wildlife 19(1): 47-61.

Parlee, B., M. Basil, and N. Casaway. 2001. Final Report: Traditional Ecological Knowledge in
the Kaché Tué Study Region: Phase 1 & 2. Lutsel K’e Dene First Nation, Lutsel K'e, NT.

88 pp.
Parlee, B., M. Manseau and Lutsel K’e Dene First Nation. 2005. Using traditional knowledge to

adapt to ecological change: Denésohné monitoring of caribou movements. Arctic 58 (1):
26-37.

Parlee, B., N. Thorpe, and T. McNabb. 2013. Traditional Knowledge: Barren-ground Caribou in
the Northwest Territories. University of Alberta, Edmonton, AB. 94 pp.

Planning Group. 2006. Walking Together, Finding Solutions for the Future: A workshop on
impacts caused by the decline in the Bluenose-West and Cape Bathurst barren-ground
caribou herds. The Workshop Planning Group, Inuvik, NT. 129 pp.

Polfus, J.L., D. Simmons, M. Neyelle, W. Bayha, F. Andrew, L. Andrew, B.G. Merkle, K. Rice,
and M. Manseau. In review. Creative convergence: exploring biocultural diversity
through art. Ecology and Society, Special Feature ‘Reconciling Art and Science for
Sustainability’.

Polfus, J.L., M. Manseau, D. Simmons, M. Neyelle, W. Bayha, F. Andrew, L. Andrew, C.F.C.
Klitsch, K. Rice, and P. Wilson. 2016. Leghagots’enete (learning together): the
importance of indigenous perspectives in the identification of biological variation.
Ecology and Society 21(2): 18.

NORTHWEST TERRITORIES

SPEC]ES Page 199 of 252
AT RISK

COMMITTEE


http://www.pc.gc.ca/eng/pn-np/yt/ivvavik/index.aspx
http://www.pc.gc.ca/eng/pn-np/yt/ivvavik/index.aspx

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Traditional
and Community Knowledge component

Richardson, S., pers. comm. 2015. Wek’¢ezhi1 Renewable Resources Board comments on draft 3
of the Species Status Report for Wood Bison in the NWT. Wek’éezhiit Renewable
Resources Board, Yellowknife, NT.

Russell, D., J. Folliot, and M. Svoboda. 2008. Monitoring the condition, availability and harvest
of the Porcupine caribou herd 2000-2007: An analysis based on community interviews.
Arctic Borderlands Ecological Knowledge Cooperative, Whitehorse, YT. 17 pp.

Ryder, J.L., P. McNeil, J. Hamm, W.A. Nixon, D. Russell, and S.R. Francis. 2010. An integrated
assessment of Porcupine caribou seasonal distribution, movements, and habitat
preferences for regional land use planning in northern Yukon Territory, Canada. Rangifer
27 (4): 259-70.

Sahtt Land Use Planning Board [SLUPB]. 2010. Sahtd Land Use Planning Board: Background
Report. Sahtd Land Use Planning Board, Fort Good Hope, NT.

Sahtd Land Use Planning Board [SLUPB]. 2013. Sahtd Land Use Plan. Sahtd Land Use
Planning Board, Fort Good Hope, NT. 183 pp. Website:
https://sahtulanduseplan.org/sites/default/files/final_sahtu_land_use plan_april 29 2013.
pdf [Accessed September 2016].

Sahtl Renewable Resources Board [SRRB]. 2007. Sahtu Renewable Resources Board public
hearing transcripts: Bluenose-West management hearing — Fort Good Hope, NT
(November 21-23, 2010). Sahtl Renewable Resources Board, Tulit’a, NT. Website:
http://www.srrb.nt.ca/index.php?option=com_content&view=category&id=142&Itemid=
1225 [Accessed November 2015].

Sahtu Renewable Resources Board [SRRB]. 2016a. ?ekw¢ hé Dene Ts’jld: Sustaining
Relationships. Bluenose East ?ekw¢ Hearing, Déljne. Sahtii Renewable Resources Board,
Tulit’a, NT. 124 pp.

Sahti Renewable Resources Board [SRRB]. 2016b. Management of Bluenose East ?ekw¢
(Barren-ground Caribou) Public Hearing. Déling, NT, March 3, 2016. Day 3 of 3. Sahtu
Renewable Resources Board, Tulit’a, NT. 303 pp.

Sahtl Renewable Resources Board [SRRB] and Species at Risk Secretariat. 2013. Report of the
Sahtu Species at Risk Terminology Workshop. Website:
http://nwtspeciesatrisk.com/sites/default/files/FINAL%20REPORT%200f%20SAR%20S
ahtu%20Workshop%2013-11-01.pdf

Sandlos, J.K. 2004. Northern wildlife, northern people: Native hunters and wildlife conservation
in the Northwest Territories, 1894-1970. PhD Thesis. York University, Ottawa, ON.

Sangris, F. 2012. Renewing our traditional laws through joint ekw¢ (caribou) management.
Rangifer Special Issue No. 20: 332.

SENES Consultants Ltd. 2010. ?ekwe Hé Naidé: Living With Caribou. Traditional Knowledge

NORTHWEST TERRITORIES

SPEC]ES Page 200 of 252
AT RISK

COMMITTEE


https://sahtulanduseplan.org/sites/default/files/final_sahtu_land_use_plan_april_29_2013.pdf
https://sahtulanduseplan.org/sites/default/files/final_sahtu_land_use_plan_april_29_2013.pdf
http://www.srrb.nt.ca/index.php?option=com_content&view=category&id=142&Itemid=1225
http://www.srrb.nt.ca/index.php?option=com_content&view=category&id=142&Itemid=1225
http://nwtspeciesatrisk.com/sites/default/files/FINAL%20REPORT%20of%20SAR%20Sahtu%20Workshop%2013-11-01.pdf
http://nwtspeciesatrisk.com/sites/default/files/FINAL%20REPORT%20of%20SAR%20Sahtu%20Workshop%2013-11-01.pdf

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Traditional
and Community Knowledge component

Program 2005-2009: Preliminary review of management and policy implications. Sahtl
Renewable Resources Board, Tulit’a, NT. Website:
http://www.wrrb.ca/sites/default/files/Ekwe%20He%20Naide%20-
%20Living%20with%20Caribou%?20-
%20SRRB%20TK%20Program%20Summary%20Report.pdf [Accessed October 2016].

Smith, J.G.E. 1978. Economic uncertainty in an ‘original affluent society’: caribou and Caribou
Eater Chipewyan adaptive strategies. Arctic Anthropology, 15(1): 68-88.

South Slave Divisional Education Council. 2009. Dene Yatié¢ K’¢¢ Ahii Yats’uuzi Gha Edjhttéh
Kat’odehche: South Slavey Topical Dictionary Katt’odehche Dialect. South Slave
Divisional Education Council, Fort Smith, NT.

South Slave Divisional Education Council. 2012. Déne Dédliné Yatié ?erehtlischo Deninu Kué
Yatié: Chipewyan Dictionary. South Slave Divisional Education Council, Fort Smith,
NT.

South Slave Divisional Education Council. 2014. Déné Sohiné Yatié ?erehtl'is Luskélk'e T'iné
Yatié: Chipewyan Dictionary. South Slave Divisional Education Council, Fort Smith,
NT.

Spak, S. 2005. The position of indigenous knowledge in Canadian co-management
organizations. Anthropologica 47: 233-246.

Species at Risk Committee. 2013. Species Status Report for Dolphin and Union Caribou
(Rangifer tarandus groenlandicus x pearyi) in the Northwest Territories. Species at Risk
Committee, Yellowknife, NT.

Species at Risk Committee. 2016. Species Assessment Process. Species at Risk Committee,
Yellowknife, NT. p. 22.

Stewart, A.M., D. Keith and J. Scottie. 2004. Caribou crossings and cultural meanings: placing
traditional knowledge and archaeology in context in an Inuit landscape. Journal of
Archaeological Method and Theory 11(2): 183-211.

Svoboda, M., D. Russell, and C. Gagnon. 2013. Arctic Borderlands Ecological Knowledge Co-
Op. Website: http://www.eco.gov.yk.ca/pdf/coopscope.pdf [Accessed September 2014].

Terra Firma Consultants. 2004. Fencing at the Diavik Diamond Mine. Report of workshops
sponsored by the Environmental Monitoring Advisory Board, September 8-9, 2004 and
September 30-October 2, 2004. Environmental Monitoring Advisory Board, Yellowknife,
NT. 64 pp. Website:

http://www.emab.ca/Portals/0/Documents/FencingattheDiavikDiamondMineWorkshopR
eport.pdf [Accessed November 2016].

Thomas, D. and Beverly and Qamanirjuagq Caribou Management Board [BQCMB]. 1994. A fire

NORTHWEST TERRITORIES

SPEC]ES Page 201 of 252
AT RISK

COMMITTEE


http://www.wrrb.ca/sites/default/files/Ekwe%20He%20Naide%20-%20Living%20with%20Caribou%20-%20SRRB%20TK%20Program%20Summary%20Report.pdf
http://www.wrrb.ca/sites/default/files/Ekwe%20He%20Naide%20-%20Living%20with%20Caribou%20-%20SRRB%20TK%20Program%20Summary%20Report.pdf
http://www.wrrb.ca/sites/default/files/Ekwe%20He%20Naide%20-%20Living%20with%20Caribou%20-%20SRRB%20TK%20Program%20Summary%20Report.pdf
http://www.eco.gov.yk.ca/pdf/coopscope.pdf
http://www.emab.ca/Portals/0/Documents/FencingattheDiavikDiamondMineWorkshopReport.pdf
http://www.emab.ca/Portals/0/Documents/FencingattheDiavikDiamondMineWorkshopReport.pdf

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Traditional
and Community Knowledge component

suppression model for forested range of Beverly and Qamanirjuagq herds of caribou.
Rangifer 16 (9): 343-350.

Thorpe, N. 2000. Contributions of Inuit ecological knowledge to understanding the impacts of
climate change on the Bathurst caribou herd in the Kitikmeot Region, Nunavut. Simon
Fraser University, Burnaby, BC. 126 pp.

Thorpe, N. 2004. Codifying knowledge about caribou: the history of Inuit Qaujimajatugangit in
the Kitikmeot region of Nunavut, Canada. Pp. 57-78 In D.G. Anderson and M. Nuttall
(eds.). Cultivating Arctic Landscapes: Knowing and Managing Animals in the
Circumpolar North. Berghahn Books, New York and Oxford.

Thorpe, N., N. Hakongak, S. Eyegetok, and Qitirmiut Elders. 2001. Tuktu and Nogak Project: A
Caribou Chronicle. Final Report. The West Kitikmeot/Slave Study Society and Tuktu and
Nogak Project, Ikaluktuuttiak, NT.

Thcho Community Services Agency. 1996. Thcho Yatii Multimedia Dictionary. University of
Victoria, Linguistics Department, University of Victoria. Victoria, BC. Website:
http://tlicho.ling.uvic.ca/default.aspx [Accessed September 2014].

Thcho Government. 2007a. Day 1 transcript- Thcho Government caribou workshop. Thcho
Government, Whati, NT. 17 pp.

Thcho Government. 2007b. Day 2 transcript- Thcho Government caribou workshop. Thcho
Government, Whati, NT. 35 pp.

Thcho Government. 2007c. Day 3 transcript- Thcho Government caribou workshop. Thcho
Government, Whati, NT. 20 pp.

Thcho Government. 2012. Thcho knowledge for De Beers Canada proposed Gahcho Kue
Diamond Project. Report From Thcho Knowledge Research and Monitoring Program.
Thcho Government, Behchoko, NT. 34 pp.

Thcho Government. 2013. Thcho Wenek’e Thcho Land Use Plan. Thcho Government,
Behchokog, NT. 66 pp.

Thcho Government and Government of the Northwest Territories. 2011. Revised Joint Proposal
on Caribou Management Actions in Wek'éezhii: Implementation plan. Behchoko and
Yellowknife, NT. Thcho Government and Environment and Natural Resources,
Government of the Northwest Territories. Submitted to Wek'éezhii Renewable Resource
Board. 61 pp.

Thcho Government and Government of the Northwest Territories. 2016a. Response to WRRB’s
Reasons for Decision Related to Joint Proposal for the Management of the Bathurst
?Pekwo (Barren-ground caribou) Herd. Wek’¢éezhit Renewable Resources Board,
Yellowknife, NT. 6 pp. Website:
http://www.wrrb.ca/sites/default/files/Response%20t0%20WRRB%E2%80%995%20Rea

NORTHWEST TERRITORIES

SPECIES Page 202 of 252
AT RISK

COMMITTEE


http://tlicho.ling.uvic.ca/default.aspx
http://www.wrrb.ca/sites/default/files/Response%20to%20WRRB%E2%80%99s%20Reasons%20for%20Decision%20Related%20to%20Joint%20Proposal%20for%20the%20Management%20of%20the%20Bathurst%20Herd.pdf

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Traditional
and Community Knowledge component

s0ns%20for%20Decision%20Related%20t0%20J0int%20Proposal%20for%20the%20Ma
nagement%200f%20the%20Bathurst%20Herd.pdf [Accessed April 2017].

Thcho Government and Government of the Northwest Territories. 2016b. WRRB
Determinations #1-2016 and #2-2016, and Recommendations #1-2016, #2-2016, #3-
2016, #4-2016, #5-2016, #6-2016 and #7-2016 from Decision Report on Bluenose-East
Herd. Wek’¢ezhit Renewable Resources Board, Yellowknife, NT. 8 pp. Website:
http://www.wrrb.ca/sites/default/files/TG-
ENR%20Response%20t0%20WRRB%20Determinations%20and%20Recommendations
%20-%2008.29.16%20-%20%20FINAL.%20docx.pdf [Accessed April 2017).

Thcho Government and Wek’¢ezhit Renewable Resources Board. 2017. TG/WRRB Joint
Community Consultations Re: Adding Wood Bison to NWT List of Species at Risk as
‘Threatened’. Wek’¢ezhi1 Renewable Resources Board, Yellowknife, NT. 7 pp.

Thcho Research & Training Institute [TRTI]. 2016. Ekwo z0 gha dz0 nats’édé ‘We Live Here
For Caribou’: Cumulative impacts study on the Bathurst Caribou. Thcho Traditional
Knowledge and Land Use Study. Thcho Government, Behchoko, NT. 56 pp. Website:
http://www.wrrb.ca/sites/default/files/TG-
ENR%20TIlicho%20Ekw0%20Naowo0%20TK%20report%20Jan%2026%202016.pdf
[Accessed October 2016].

Treasury Board of Canada Secretariat. 2014. Federal Contaminated Sites Inventory. Website:
http://www.tbs-sct.gc.ca/fcsi-rscf/numbers-numeros-eng.aspx?qid=1331010  [Accessed
November 2014].

Tymstra, C., M.D. Flannigan, O.B. Armitage, and K. Logan. 2007. Impact of climate change on
area burned in Alberta’s boreal forest. International Journal of Wildland Fire 16 (2):
153-60.

Wek’¢ezhit Renewable Resources Board [WRRB]. 2010a. Wek’¢ezhii Renewable Resources
Board public hearing on Joint Proposal on Caribou Management Actions in Wek’¢ezhii,
day one (March 22, 2010). Wek’¢ezhit Renewable Resources Board, Behchokg, NT.

Wek’¢ezhit Renewable Resources Board [WRRB]. 2010b. Wek’¢ezhii Renewable Resources
Board public hearing on Joint Proposal on Caribou Management Actions in Wek’¢ezhii,
day two (March 23, 2010). Wek’éezhi1 Renewable Resources Board, Behchoko, NT.

Wek’¢ezhit Renewable Resources Board [WRRB]. 2010c. Wek’¢ezhit Renewable Resources
Board public hearing on Joint Proposal on Caribou Management Actions in Wek’éezhii,
day three (March 24, 2010). Behchoko, NT.

Wek’éezhii Renewable Resources Board [WRRB]. 2010d. Wek’éezhit Renewable Resources
Board public hearing on Joint Proposal on Caribou Management Actions in Wek’¢éezhii,
day four (March 25, 2010). Behchoko, NT.

NORTHWEST TERRITORIES

SPEC'ES Page 203 of 252
AT RISK

COMMITTEE


http://www.wrrb.ca/sites/default/files/Response%20to%20WRRB%E2%80%99s%20Reasons%20for%20Decision%20Related%20to%20Joint%20Proposal%20for%20the%20Management%20of%20the%20Bathurst%20Herd.pdf
http://www.wrrb.ca/sites/default/files/Response%20to%20WRRB%E2%80%99s%20Reasons%20for%20Decision%20Related%20to%20Joint%20Proposal%20for%20the%20Management%20of%20the%20Bathurst%20Herd.pdf
http://www.wrrb.ca/sites/default/files/TG-ENR%20Response%20to%20WRRB%20Determinations%20and%20Recommendations%20-%2008.29.16%20-%20%20FINAL.%20docx.pdf
http://www.wrrb.ca/sites/default/files/TG-ENR%20Response%20to%20WRRB%20Determinations%20and%20Recommendations%20-%2008.29.16%20-%20%20FINAL.%20docx.pdf
http://www.wrrb.ca/sites/default/files/TG-ENR%20Response%20to%20WRRB%20Determinations%20and%20Recommendations%20-%2008.29.16%20-%20%20FINAL.%20docx.pdf
http://www.wrrb.ca/sites/default/files/TG-ENR%20Tlicho%20Ekwo%20Naowo%20TK%20report%20Jan%2026%202016.pdf
http://www.wrrb.ca/sites/default/files/TG-ENR%20Tlicho%20Ekwo%20Naowo%20TK%20report%20Jan%2026%202016.pdf
http://www.tbs-sct.gc.ca/fcsi-rscf/numbers-numeros-eng.aspx?qid=1331010

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Traditional
and Community Knowledge component

Wek’éezhii Renewable Resources Board [WRRB]. 2010e. Wek’éezhii Renewable Resources
Board public hearing on Joint Proposal on Caribou Management Actions in Wek’¢éezhii,
day five (March 26, 2010). Behchoko, NT.

Wek’¢ezhit Renewable Resources Board [WRRB]. 2010f. Wek’¢ezhii Renewable Resources
Board public hearing on Joint Proposal on Caribou Management Actions in Wek’¢éezhil,
day seven (August 6, 2010). Behchoko, NT.

Wek’éezhiit Renewable Resources Board [WRRB]. 2010g. Report on a public hearing held by
the Wek’¢ezhit Renewable Resources Board: 22-26 March 2010, 5-6 August 2010.
Behchoko & Reasons for decisions related to a Joint Proposal for the Management of the
Bathurst Caribou Herd. Wek’éezhii Renewable Resources Board, Behchoko, NT. 170 pp.

Wek’éezhii Renewable Resources Board [WRRB]. 2013. Thcho wildlife research workshop,
summary report. Wek’éezhir Renewable Resources Board, Gameéti, NT.

Wek’¢ezhiit Renewable Resources Board [WRRB]. 2016a. WRRB Reasons for Decision Final
Report, Part A — Bathurst Caribou Herd. Wek’¢ezhit Renewable Resources Board,
Yellowknife, NT. 90 pp. Website:
http://www.wrrb.ca/sites/default/files/\WRRB%20t0%20ENR-TG%20-
%20Final%20Bathurst%20Reasons%20for%20Decision%20Report%20-
%20Part%20A%20-%2026may16.pdf [Accessed April 2017].

Wek’éezhiir Renewable Resources Board [WRRB]. 2016b. WRRB Reasons for Decision Final
Report, Part A — Bluenose-East Caribou Herd. Wek’éezhi1 Renewable Resources Board,
Yellowknife, NT. 92 pp. Website:
http://www.wrrb.ca/sites/default/files/ WRRB%20t0%20ENR-TG%20-
%20Final%20Bluenose-East%20Reasons%20for%20Decision%20Report%20-
%20Part%20A%20-%2013junel6.pdf [Accessed April 2017).

Wildlife Act. 2013. Inuvialuit Settlement Region Paulatuk Hunters and Trappers Committee
Regulations R-034-93, sections 18, 19 and 98.

Wildlife Management Advisory Council [WMAC] (North Slope) and Aklavik Hunters and
Trappers [HTC] Committee. 2009. Aklavik local and traditional knowledge about
Porcupine caribou. Wildlife Management Advisory Council [North Slope], Whitehorse,
YT. 111 pp.

Wildlife Management Advisory Council [WMAC] (NWT), pers. comm. 2015. Submission of
comments on draft Status of Barren-ground Caribou (Rangifer tarandus groenlandicus)
in the NWT report. Wildlife Management Advisory Council (NWT), Inuvik, NT.

Williams, M. pers. comm. 2017. Correspondence with H. Sayine-Crawford and B. Fournier.
Contaminated Sites Advisor, Environment and Natural Resources, Yellowknife, NT.

Wilson, J. 2006. Renewable Resource Assessment for the Sahoyué-?ehdacho Candidate

NORTHWEST TERRITORIES

SPEC]ES Page 204 of 252
AT RISK

COMMITTEE


http://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%20Final%20Bathurst%20Reasons%20for%20Decision%20Report%20-%20Part%20A%20-%2026may16.pdf
http://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%20Final%20Bathurst%20Reasons%20for%20Decision%20Report%20-%20Part%20A%20-%2026may16.pdf
http://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%20Final%20Bathurst%20Reasons%20for%20Decision%20Report%20-%20Part%20A%20-%2026may16.pdf
http://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%20Final%20Bluenose-East%20Reasons%20for%20Decision%20Report%20-%20Part%20A%20-%2013june16.pdf
http://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%20Final%20Bluenose-East%20Reasons%20for%20Decision%20Report%20-%20Part%20A%20-%2013june16.pdf
http://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%20Final%20Bluenose-East%20Reasons%20for%20Decision%20Report%20-%20Part%20A%20-%2013june16.pdf

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Traditional
and Community Knowledge component

Protected Area. Northwest Territories Protected Area Strategy, Yellowknife, NT.

Wray, K. 2011. Ways we respect caribou: hunting in Teet!’it It Zheh (Fort McPherson, NWT).
University of Alberta, Edmonton, AB.

Wray, K. and B. Parlee. 2013. Ways we respect caribou: Teetl’it Gwich’in rules. Arctic 66 (1):
68-78.

Zoe, J.B. 2012. Ekwo and Ttcho naowo / caribou and Thcho language, culture and way of life:
An evolving relationship and shared history. Rangifer, Special Issue No. 20: 69-74.

NORTHWEST TERRITORIES

SPEC|ES Page 205 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Information Sources

Many of the sources cited in this report and other relevant sources are available on the
Wek’éezhit  Renewable Resources Board’s public  registry  (www.wrrb.ca/public-
information/public-registry), Sahti  Renewable Resources Board’s public registry
(http://srrb.nt.ca/index.php?option=com_content&view=category&id=139&Itemid=1225), and
the Gwich’in Renewable Resources Board’s public registry
(http://www.grrb.nt.ca/public_registry.htm).

Aagnes, T.H., W. Sgrmo, and S.D. Mathiesen. 1995. Ruminal microbial digestion in free-living,
in captive lichen-fed, and starved reindeer (Rangifer tarandus tarandus) in winter.
Applied and Environmental Microbiology 61:583-591.

Adamczewski, J., pers. comm. 2011. Email correspondence with A. Gunn. April 2011. Wildlife
Biologist-Ungulates, Environment and Natural Resources, Government of the Northwest
Territories, Yellowknife, NT.

Adamczewski, J., pers. comm. 2012. Email correspondence with K. Poole. February 2012.
Wildlife Biologist-Ungulates, Environment and Natural Resources, Government of the
Northwest Territories, Yellowknife, NT.

Adamczewski, J. pers. comm. 2013a. Comments on draft 2 of the Barren-ground Caribou
Species Status Report: Scientific Knowledge Component. October 2013. Wildlife
Biologist-Ungulates, Environment and Natural Resources, Government of the Northwest
Territories. Yellowknife, NT.

Adamczewski, J., pers. comm. 2013b. Email correspondence with K. Poole. November 2013.
Wildlife Biologist-Ungulates, Environment and Natural Resources, Government of the
Northwest Territories, Yellowknife, NT.

Adamczewski, J., pers. comm. 2014. Email correspondence with K. Poole. February 2014.
Wildlife Biologist-Ungulates, Environment and Natural Resources, Government of the
Northwest Territories, Yellowknife, NT.

Adamczewski, J. pers. comm. 2015. Comments on draft Status of Barren-ground Caribou
(Rangifer tarandus groenlandicus) in the NWT. September 2015. Wildlife Biologist —
Ungulates, Environment and Natural Resources, Government of the Northwest
Territories, Yellowknife, NT.

Adamczewski, J.Z., R.J. Hudson, and C.C. Gates. 1993. Winter energy balance and activity of
female caribou on Coats Island, Northwest Territories: the relative importance of
foraging and body reserves. Canadian Journal of Zoology 71:1221-1229.

NORTHWEST TERRITORIES

SPEC]ES Page 206 of 252
AT RISK

COMMITTEE


http://www.wrrb.ca/public-information/public-registry
http://www.wrrb.ca/public-information/public-registry
http://srrb.nt.ca/index.php?option=com_content&view=category&id=139&Itemid=1225
http://www.grrb.nt.ca/public_registry.htm

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Adamczewski, J., J. Boulanger, B. Croft, D. Cluff, B. Elkin, J. Nishi, A. Kelly, A. D'Hont, and
C. Nicolson. 2009. Decline in the Bathurst caribou herd 2006-2009: a technical
evaluation of field data and modeling. Draft (17 December 2009). Environment and
Natural Resources, Government of the Northwest Territories. Yellowknife, NT.

Adamczewski, J., J. Boulanger, B. Croft, T. Davison, H. Sayine-Crawford, and B. Tracz. 2014.
A comparison of calving and post-calving photo-surveys for the Bluenose-East herd of
barren-ground caribou in the Northwest Territories, Canada in 2010. Manuscript Report
No. 244. Environment and Natural Resources, Government of the Northwest Territories,
Yellowknife, NT. 62 pp.

Adamczewski, J., A. Gunn, J. Nishi, K. Poole, and J. Boulanger. 2015. What happened to the
Beverly caribou herd after 1994? Arctic 68(4): 407-421.

Adams, L.G., F.J. Singer, and B.W. Dale. 1995. Caribou calf mortality in Denali National Park,
Alaska. Journal of Wildlife Management 59:584-594.

Advisory Committee for Cooperation on Wildlife Management [ACCWM)]. 2014. Taking Care
of Caribou: the Cape Bathurst, Bluenose-West, and Bluenose-East barren-ground caribou
herds management plan. Bluenose Caribou Management Plan Working Group, Advisory
Committee for Cooperation on Wildlife Management, Yellowknife, NT. Website:
http://www.enr.gov.nt.ca/sites/default/files/rev_bluenose_caribou_herds_draft_managem
ent_plan_v10 final _signed - nov_4 2014 0.pdf [Accessed September 2016].

Alaska Department of Fish and Game. 2011. Caribou management report of survey-inventory
activities 1 July 2008-30 June 2010. P. Harper (Ed.). Juneau, Alaska. 345 pp.

Alaska Department of Fish and Game. 2016. Species profile — caribou (Rangifer tarandus
granti). Website: http://www.adfg.alaska.gov/index.cfm?adfg=caribou.main [Accessed
November 2016].

Alaska National Interest Lands Conservation Act of 1980, Public Law 96-487, 94 Stat. 2371.

Albon, S.D., A. Stein, R.J. Irvine, R. Langvatn, E. Ropstad, and O. Halvorsen. 2002. The role of
parasites in the dynamics of a reindeer population. Proceedings of the Royal Society of
London, B-Biological Sciences 269:1625-1632.

Alisauskas, R.T., J.W. Charlwood, and D.K. Kellett. 2006. Vegetation correlates of the history
and density of nesting by Ross’s geese and lesser Snow Geese at Karrak Lake, Nunavut.
Arctic 59:201-210.

Arctic Climate Impact Assessment [ACIA]. 2005. Arctic Climate Impact Assessment.
Cambridge University Press. New York, NY. 1042 pp.

Banfield, A.W.F. 1954. Preliminary investigations of the barren-ground caribou. Canadian
Wildlife Management Bulletin Series 1 Nos. 10A and 10B.

NORTHWEST TERRITORIES

SPEC|ES Page 207 of 252
AT RISK

COMMITTEE


http://www.enr.gov.nt.ca/sites/default/files/rev_bluenose_caribou_herds_draft_management_plan_v10_final_signed_-_nov_4_2014_0.pdf
http://www.enr.gov.nt.ca/sites/default/files/rev_bluenose_caribou_herds_draft_management_plan_v10_final_signed_-_nov_4_2014_0.pdf
http://www.adfg.alaska.gov/index.cfm?adfg=caribou.main

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Banfield, A.W.F. 1961. A revision of the reindeer and caribou, genus Rangifer. National
Museum of Canada Bulletin No. 177. Queen's Printer. Ottawa, ON. 137 pp.

Banfield, AW.F. 1974. The Mammals of Canada. University of Toronto Press, Toronto, ON.
438 pp.

Barboza, P.S. and K.L. Parker. 2008. Allocating protein to reproduction in Arctic reindeer and
caribou. Physiological and Biochemical Zoology 81:835-855.

Barrier, T.A. 2011. Factors influencing the distribution of Bathurst barren-ground caribou
(Rangifer tarandus groenlandicus) during winter. Thesis (MSc). University of Northern
British Columbia, Prince George, BC, Canada. 108 pp.

Barrier, T.A. and C.J. Johnson. 2012. The influence of fire history on selection of foraging sites
by barren-ground caribou. Ecoscience 19:177-188.

Bastille-Rousseau, G., J.A. Schaefer, S. Mahoney, and D.L. Murray. 2013. Population
fluctuation and synchrony in a semi-migratory ungulate: intrinsic or extrinsic drivers?
Canadian Journal of Zoology 91: 820-828.

Bathurst Caribou Range Plan Working Group. 2016. Bathurst Caribou Range Plan: Interim
Discussion Document. December 2016. Environment and Natural Resources,
Government of the Northwest Territories, Yellowknife, NT. 76 pp.

Beaulieu, D. 2012. Dene traditional knowledge about caribou cycles in the Northwest Territories.
Rangifer Special Issue No. 20:59-67.

Bender, L.C. 2006. Uses of herd composition and age ratios in ungulate management. Wildlife
Society Bulletin 34:1225-1230.

Benitez-Lopez, A., R. Alkemade, and P.A. Verweijl. 2010. The impacts of roads and other
infrastructure on mammal and bird populations: A meta-analysis. Biological
Conservation 143:1307-1316.

Berger, J. 1992. Facilitation of reproductive synchrony by gestation adjustment in gregarious
mammals: a new hypothesis. Ecology 73:323-329.

Berger, J. 2004. The last mile: how to sustain long-distance migration in mammals. Conservation
Biology 18:320-331.

Bergerud, A.T. 1964. A field method to determine annual parturition rates for Newfoundland
caribou. Journal of Wildlife Management 28:477-480.

Bergerud, A.T. 1971. The population dynamics of Newfoundland caribou. Wildlife Monographs
25:1-50.

Bergerud, A.T. 1975. The reproductive season of Newfoundland caribou. Canadian Journal of
Zoology 53:1213-1221.

NORTHWEST TERRITORIES

SPEC|ES Page 208 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Bergerud, A.T., S.N. Luttich, and L. Camps. 2008. The return of the caribou to Ungava. McGill-
Queen’s University Press, Montreal, Quebec. 586 pp.

Bertreaux, D., M.M. Humphries, C.J. Krebs, M. Lima, A.G. McAdam, N. Pettorelli, D. Réale, T.
Saitoh, E. Tkadlec, R.B. Weladji, and N.C. Stenseth. 2006. Constraints to projecting the
effects of climate change on mammals. Climate Research 32:151-158.

Beverly and Qamanirjuaq Caribou Management Board [BQCMB]. 1994. A review of fire
management on forested range of the Beverly and Qamanirjuaq herd of caribou.
Technical Report 1. 73 pp. Web site: http://www.arctic-caribou.com/library/supporting-
documents/ [Accessed August 2012].

Beverly and Qamanirjuag Caribou Management Board [BQCMB]. 2000. Protecting Beverly and
Qamanirjuag caribou and caribou range. Part 2: Map Atlas and Documentation. Web site:
http://www.arctic-caribou.com/maps/map-atlas/ [Accessed August 2012].

Beverly and Qamanirjuag Caribou Management Board [BQCMB]. 2010. Mining interests on the
caribou ranges. Web site: http://www.arctic-caribou.com/mining.html [Accessed April
2011].

Beverly and Qamanirjuaq Caribou Management Board [BQCMB]. 2014. Beverly and
Qamanirjuag Caribou Management Plan 2013-2022. Beverly and Qamanirjuaq Caribou
Management Board, Stonewall, MB. 102 pp.

Beverly and Qamanirjuaq Caribou Management Board [BQCMB]. 2016. Beverly and
Qamanirjuag Caribou Management Board. Website: http://arctic-caribou.com/about/the-
board/ [Accessed September 2016].

Blix, A.S, L. Wallge, and L.P. Folkow. 2011. Regulation of brain temperature in winter-
acclimatized reindeer under heat stress. Journal of Experimental Biology 15:3850-3856.

Boertje, R.D. 1996. An energy model for adult female caribou of the Denali herd, Alaska.
Journal of Range Management 38:468-473.

Bonsal, B. and A. Shabbar. 2011. Large-scale climate oscillations influencing Canada, 1900-
2008. Canadian Biodiversity: Ecosystem Status and Trends 2010, Technical Thematic
Report No. 4. Canadian Councils of Resource Ministers. Ottawa, ON. 15 pp.

Boudreau, S. and S. Payette. 2004a. Caribou-induced changes in species dominance of lichen
woodlands: an analysis of plant remains. American Journal of Botany 91:422-429.

Boudreau, S., and S. Payette. 2004b. Growth performance of Cladina stellaris following caribou
disturbance in Subarctic Quebec. Ecoscience 11:347-355.

Boulanger, J., pers. comm. 2011. Email correspondence with A. Gunn. November 2011.
Integrated Ecological Research, Nelson, BC.

Boulanger, J. and A. Gunn. 2007. Exploring possible mechanisms for the decline of the Bathurst

NORTHWEST TERRITORIES

SPEC|ES Page 209 of 252
AT RISK

COMMITTEE


http://www.arctic-caribou.com/
http://www.arctic-caribou.com/maps/map-atlas/
http://www.arctic-caribou.com/mining.html
http://arctic-caribou.com/about/

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

herd of barren-ground caribou using demographic modeling. Manuscript Report No. 175.
Environment and Natural Resources, Government of the Northwest Territories,
Yellowknife, NT. 56 pp.

Boulanger, J., A. Gunn, J. Adamczewski, and B. Croft. 2011. A data-driven demographic model
to explore the decline of the Bathurst caribou herd. Journal of Wildlife Management
75:883-896.

Boulanger, J., K.G. Poole, A. Gunn, and J. Wierzchowski. 2012. Estimating the zone of
influence of industrial developments on wildlife: a migratory caribou and diamond mine
case study. Wildlife Biology 18:164-179.

Boulanger, J., B. Croft, and J. Adamczewski. 2014. An estimate of breeding females and
analyses of demographics for the Bathurst herd of barren-ground caribou: 2012 calving
ground photographic survey. File Report No. 142. Environment and Natural Resources,
Government of the Northwest Territories, Yellowknife, NT.

Boulanger, J., B. Croft, J. Adamczewski, D. Cluff, M. Campbell, D. Lee, and N. Larter. 2016a.
An estimate of breeding females and analyses of demographics for the Bathurst herd of
barren-ground caribou: 2015 calving ground photographic survey. Draft. Integrated
Ecological Research, Nelson, BC. 76 pp.

Boulanger, J., B. Croft, J. Adamczewski, D. Lee, N. Larter, and L.-M. Leclerc. 2016b. An
estimate of breeding females and analyses of demographics for the Bluenose-East herd of
barren-ground caribou: 2015 calving ground photographic survey. Draft. Integrated
Ecological Research, Nelson, BC. 66 pp.

Boulet, M., S. Couturier, S.D. C6té, R. Otto, and L. Bernatchez. 2007. Integrative use of spatial,
genetic, and demographic analyses for investigating genetic connectivity between
migratory, montane and sedentary caribou herds. 16:4223-4240.

Brackett, D., W. Spencer, and E. Hall. 1982. Bluenose caribou calving ground survey, 1910
1979. File Report No. 24. Northwest Territories Wildlife Service, Government of the
Northwest Territories, Yellowknife, NT. 22 pp.

Branigan, M. 2005. Caribou on the Tuktoyaktuk Peninsula. Unpublished report. Environment
and Natural Resources, Government of Northwest Territories, Inuvik, NT. 14 pp.

Braune, B., D. Muir, B. DeMarch, M. Gamberg, K. Poole, R. Currieb, M. Dodde, W.
Duschenkoe, J. Eamerf, B. Elkind, M. Evansg, S. Grundye, C. Heberta, R. Johnstoneh, K.
Kiddb, B. Koenigi, L. Lockhartb, H. Marshallj, K. Reimerk, J. Sanderson, and L. Shutta.
1999. Spatial and temporal trends of contaminants in Canadian Arctic freshwater and
terrestrial ecosystems: a review. The Science of the Total Environment 230:145-207.

Brook, R., S. Kutz, A. Veitch, R. Popko, B. Elkin, and G. Guthrie. 2009. Fostering community-
based wildlife health monitoring and research in the Canadian North. EcoHealth 6:266-

NORTHWEST TERRITORIES

SPEC|ES Page 210 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

278.

Caikoski, J.R. 2011. Units 25A, 25B, 25D, and 26C caribou. Pages 251-270 in P. Harper (Ed.).
Caribou management report of survey-inventory activities 1 July 2008-30 June 2010.
Project 3.0. Alaska Department of Fish and Game, Juneau, Alaska. 345 pp.

Caikoski, J.R. 2015. Chapter 15: Units 25A, 25B, 25D, and 26C caribou. Pgs. 15-1 to 15-24 In P.
Harper and L.A. McCarthy (Eds.). Caribou Management Report of Survey and Inventory
Activities 1 July 2012-30 June 2014. Alaska Department of Fish and Game, Species
Management Report ADF&G/DWC/SMR-2015-4, Juneau, AK.

Cameron, R.D. 1994. Reproductive pauses by female caribou. Journal of Mammalogy 75:10-13.

Cameron, R.D. 2005. Central Arctic caribou and petroleum development: distributional,
nutritional, and reproductive implications. Arctic 58:1-9.

Cameron, R.D., W.T. Smith, R.G. White, and B. Griffith. 2005. Central Arctic caribou and
petroleum development: distributional, nutritional, and reproductive implications. Arctic
58:1-9.

Campbell, M., D.S. Lee, J. Boulanger, A. Kelly, M. Dumond, and J. McPherson. 2014. Calving
ground abundance estimates of the Beverly and Ahiak subpopulations of barren-ground
caribou (Rangifer tarandus groenlandicus) — June 2011. Technical Report Series — No:
01-2013, Government of Nunavut, Igaluit, NU. 193 pp.

Campbell, M., J. Nishi, and J. Boulanger. 2010. A calving ground photo survey of the
Qamanirjuag migratory barren-ground caribou (Rangifer tarandus groenlandicus)
population - June 2008. Technical Report Series 2010 No. 1-10. Government of Nunavut,
Igaluit, NU. 129 pp.

Campbell, M., J. Boulanger, D.S. Lee, M. Dumond, and J. McPherson. 2012a. Calving ground
abundance estimates of the Beverly and Ahiak subpopulations of barren-ground caribou
(Rangifer tarandus groenlandicus) - June 2011. Technical summary to be replaced by
Technical Report Series — No: 03-2012. Government of Nunavut, Igaluit, NU. 111 pp.

Campbell, M.W., J.G. Shaw, and C.A. Blyth. 2012b. Kivallig ecological land classification map
atlas: a wildlife perspective. Technical Report Series #1-2012. Government of Nunavut,
Department of Environment, Igaluit, NU. 274 pp.

Campbell, M., J. Boulanger, and D. Lee. 2015. Estimating abundance of the Qamanirjuaq
mainland migratory barren-ground caribou subpopulation — June 2014. Draft final
report. Technical Report Series 01-2016. Government of Nunavut. 91 pp.

Carlsson, A., S. Kutz, R. Popko, A. Veitch, S. Behrens, Sahti Renewable Resource Councils,
and Saht( Renewable Resources Board. 2015a. Overview of Bluenose-East caribou body
condition from animals harvested from 2004-2014 as part of the Wildlife Health
Monitoring Program in the Sahtl Settlement Area. University of Calgary, Saht(

NORTHWEST TERRITORIES

SPEC|ES Page 211 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Renewable Resources Board, and Environment and Natural Resources, Norman Wells,
NT. 9 pp.

Carlsson, A., S. Kutz, R. Popko, A. Veitch, S. Behrens, Sahti Renewable Resource Councils,
and Sahtt Renewable Resource Board. 2015b. Overview of Bluenose-West caribou body
condition from animals harvested from 2004-2014 as part of the Wildlife Health
Monitoring Program in the Sahtl Settlement Area. University of Calgary, Saht(
Renewable Resources Board, and Environment and Natural Resources, Norman Wells,
NT. 6 pp.

Carriére, S. 2012. Resident hunter surveys 1997-2009: Update and review. Manuscript Report
No. 218. Environment and Natural Resources, Government of the Northwest Territories,
Yellowknife, NT. 65 p.

Case, R., L. Buckland, and M. Williams. 1996. The status and management of the Bathurst
caribou herd, Northwest Territories, Canada. File Report No. 116. Department of
Renewable Resources, Government of the Northwest Territories. Yellowknife, NT. 34 p.

Caughley, G. 1974. Interpretation of age ratios. Journal of Wildlife Management 38:557-562.

Caughley, G. 1977. Analysis of Vertebrate Populations. John Wiley and Sons. New York. 234
Pp.

Cebrian, M.R., K. Kielland, and G. Finstad. 2008. Forage quality and reindeer productivity:
multiplier effects amplified by climate change. Arctic, Antarctic, and Alpine Research
40:48-54.

Chan-McLeod, A.C., R.G. White, and D.E. Russell. 1999. Comparative body composition
strategies of breeding and non-breeding female caribou. Canadian Journal of Zoology
77:1901-1907.

Chen, W., D.E. Russell, A. Gunn, B. Croft, W. Chen, Y. Zhang, K. Koehler, I. Olthof, R.H.
Fraser, S.G. Leblanc, G.R. Henry, R.G. White, and G.L. Finstad. 2012. Habitat indicators
for migratory tundra caribou under a changing climate: winter and pre-calving migration
ranges. Biodiversity 10:1-9.

Chen, W., D.E. Russell, A. Gunn, B. Croft, J. Li, W. Chen, Y. Zhang, K. Koehler, I. Olthof, R.H.
Fraser, S.G. Leblanc, G.R. Henry, R.G. White, and G.L. Finstad. unpubl. data. Habitat
indicators for migratory tundra caribou under a changing climate: calving ground and
summer range. Draft report available through Wek’éezhii Renewable Resources Board.
Website:  http://wrrb.ca/public-information/public-registry/habitat-indicators-migratory-
tundra-caribou-under-changing-climat [Accessed January 2014].

Chen, W., L. White, J.Z. Adamczewski, B. Croft, K. Graner, J.S. Pellissey, K. Clark, 1. Olthof,
R. Latifovic, and G.L. Finstad. 2014. Assessing the impacts of summer range on Bathurst
caribou’s productivity and abundance since 1985. Natural Resources 5: 130-145.

NORTHWEST TERRITORIES

SPEC|ES Page 212 of 252
AT RISK

COMMITTEE


http://wrrb.ca/public-information/public-registry/habitat-indicators-migratory-tundra-caribou-under-changing-climat
http://wrrb.ca/public-information/public-registry/habitat-indicators-migratory-tundra-caribou-under-changing-climat

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

CircumArctic Rangifer Monitoring and Assessment Network [CARMA]. 2014. Home page.
CircumArctic  Rangifer ~ Monitoring and  Assessment  Network.  Website:
http://www.caff.is.carma [Accessed January 2014].

Cizek, P. 1990. The Beverly-Kaminuriak Caribou Management Board: A case study of
aboriginal participation in resource management. Canadian Arctic Resources Committee
Policy Paper No. 6. Ottawa, ON.

Clark, K., D. Ohlson, J. Nishi, S. Francis, and N. Thorpe. 2016. Collaborative range management
planning for the Bathurst caribou herd: A structured decision making approach. Abstract.
2016 North American Caribou Workshop, Thunder Bay, ON.

Clark, K.M., pers. comm. 2014. Email correspondence with K. Poole. January 2014. Wildlife
Biologist-Cumulative Effects, Environment and Natural Resources, Government of the
Northwest Territories, Yellowknife, NT.

Clarkson, P.L. and I. Liepins. 1992. Inuvialuit wildlife studies: western arctic wolf research
project progress report April 1989 - January 1991. Manuscript Report No. 54.
Department of Renewable Resources, Government of the Northwest Territories,
Yellowknife, NT. 32 pp.

Cluff, D., pers. comm. 2013. Email correspondence with K. Poole. November 2013. North Slave
Regional Biologist, Environment and Natural Resources, Government of the Northwest
Territories, Yellowknife, NT.

Cluff, D., pers. comm. 2015. Email correspondence with C. Singer. February 2015. North Slave
Regional Biologist, Environment and Natural Resources, Government of the Northwest
Territories, Yellowknife, NT.

Committee on the Status of Endangered Wildlife in Canada [COSEWIC]. 2011. Designatable
Units for Caribou (Rangifer tarandus) in Canada. Committee on the Status of
Endangered Wildlife in Canada, Ottawa, ON. 88 pp.

Committee on the Status of Endangered Wildlife in Canada [COSEWIC]. 2016. COSEWIC
Status Report on Barren-ground Caribou (Rangifer tarandus) in Canada — 6-month
interim report. Committee on the Status of Endangered Wildlife in Canada, Ottawa,
ON. 107 pp.

Community of Aklavik, Wildlife Management Advisory Council (NWT), and Joint Secretariat.
2008. Aklavik Inuvialuit Community Conservation Plan: Akagvikmiut Nunamikini

Nunutailivikautinich. Website:
http://www.screeningcommittee.ca/pdf/ccp/Aklavik_CCP.pdf  [Accessed  September
2016].

Community of Inuvik, Wildlife Management Advisory Council (NWT), and Joint Secretariat.
2008. Inuvik Inuvialuit Community Conservation Plan. Website:

NORTHWEST TERRITORIES

SPEC|ES Page 213 of 252
AT RISK

COMMITTEE


http://www.caff.is.carma/
http://www.screeningcommittee.ca/pdf/ccp/Aklavik_CCP.pdf

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

http://www.screeningcommittee.ca/pdf/ccp/Inuvik_CCP.pdf [Accessed September 2016].

Community of Paulatuk, Wildlife Management Advisory Council (NWT), and Joint Secretariat.

2008. Paulatuk Community Conservation Plan. Website:
http://www.screeningcommittee.ca/pdf/ccp/Paulatuk CCP.pdf [Accessed September
2016].

Community of Tuktoyaktuk, Wildlife Management Advisory Council (NWT), and Joint
Secretariat.  2008.  Tuktoyaktuk ~ Community  Conservation Plan.  Website:
http://www.screeningcommittee.ca/pdf/ccp/Tuktoyaktuk CCP.pdf [Accessed September
2016].

Cornelissen, J.H.C., T.V. Callaghan, J.M. Alatalo, A. Michelsen, E. Graglia, A.E. Hartley, D.S.
Hik, S.E. Hobbie, M.C. Press, C.H. Robinson, G.H.R. Henry, G.R. Shaver, G.K. Phoenix,
D. Gwynn Jones, S. Jonasson, F.S. Chapin, U. Molau, C. Neill, J.A. Lee, J.M. Melillo, B.
Sveinbjornsson, and R. Aerts. 2001. Global change and arctic ecosystems: is lichen
decline a function of increases in vascular plant biomass? Journal of Ecology 89:984-
994.

Coulson, T., J.M. Gaillard, and M. Festa-Bianchet. 2005. Decomposing the variation in
population growth into contributions from multiple demographic rates. Journal of Animal
Ecology 74:789-901.

Couturier, S., R. Courtois, H. Crepeau, L.P. Rivest and S. Luttich. 1996. Calving photocensus of
the Riviére George Caribou herd and comparison with an independent census. Rangifer
Special Issue 9:283-296.

Couturier, S., S.D. C6té, J. Huot, and R. Otto. 2009a. Body-condition dynamics in a northern
ungulate gaining fat in winter. Canadian Journal of Zoology 87:367-378.

Couturier, S., S.D. C6té, R. Otto, R.B. Weladji, and J. Huot. 2009b. Variation in calf body mass
in migratory caribou: the role of habitat, climate, and movements. Journal of Mammalogy
90:442-452.

Couturier, S., R.D. Otto, S.D. C6té, G. Luther, and S.P. Mahoney. 2010. Body size variations in
caribou ecotypes and relationships with demography. Journal of Wildlife Management
74:395-404.

Créte, M., S. Couturier, B.J. Hearns, and T.E. Chubbs. 1996. Relative contribution of decreased
productivity and survival to recent changes in the demographic trend of the Riviére
George Caribou Herd. Rangifer Special Issue 9: 27-36.

Croft, B., pers. comm. 2012. Email correspondence with A. Gunn. October 2012. Manager,
Research and Monitoring, North Slave Region, Environment and Natural Resources,
Government of the Northwest Territories, Yellowknife, NT.

Croft, B. pers. comm. 2015. Submission of comments on draft Status of Barren-ground Caribou

NORTHWEST TERRITORIES

SPEC]ES Page 214 of 252
AT RISK

COMMITTEE


http://www.screeningcommittee.ca/pdf/ccp/Inuvik_CCP.pdf
http://www.screeningcommittee.ca/pdf/ccp/Paulatuk_CCP.pdf
http://www.screeningcommittee.ca/pdf/ccp/Tuktoyaktuk_CCP.pdf

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

(Rangifer tarandus groenlandicus) in the NWT. October 2015. Manager, Research and
Monitoring, North Slave Region, Environment and Natural Resources, Government of
the Northwest Territories, Yellowknife, NT.

Croft, B., pers. comm. 2016. Email correspondence with C. Singer. September 2016. Manager,
Research and Monitoring, North Slave Region, Environment and Natural Resources,
Government of the Northwest Territories, Yellowknife, NT.

Curry, P.S., B.T. Elkin, M. Campbell, K. Nielsen, W. Hutchins, C. Ribble, and S.J. Kutz. 2011.
Filter-paper blood samples for ELISA detection of Brucella antibodies in caribou.
Journal of Wildlife Diseases 47:12-20.

Cuyler, C., R.R. White, K. Lewis, C. Soulliere, A. Gunn, D.E. Russell, and D. Colin. 2012. Are
warbles and bots related to reproductive status in West Greenland caribou? Rangifer
Special Issue 20:243-257.

Dauphine, T.C., Jr. 1976. Biology of the Kaminuriak population of barren-ground caribou. Part
4: Growth, reproduction and energy reserves. Canadian Wildlife Service Report Series
38. Ottawa: Minister of Supply and Services. 69 pp.

Dauphing, T.C., Jr., and R.L. McClure. 1974. Synchronous mating in Canadian barren-ground
caribou. Journal of Wildlife Management 38:54-66.

Davidson, R., M. Simard, S.J. Kutz, C.M.O. Kapel, I.S. Hamnes, and L.J. Robertson. 2011.
Acrctic parasitology: why should we care? Trends in Parasitology 27:238-244.

Davison, T.M., pers. comm. 2012. Email correspondence with A. Gunn. August 2012. Wildlife
Biologist, Environment and Natural Resources - Inuvik Region, Government of the
Northwest Territories, Inuvik, NT.

Davison, T. pers. comm. 2017. Telephone conversation with C. Singer. February 2017. Wildlife
Biologist, Environment and Natural Resources — Inuvik Region, Government of the
Northwest Territories, Inuvik, NT.

Davison, T. and M. Branigan. 2011. Field summary of the April 2011 recruitment surveys for the
Tuktoyaktuk Peninsula and Cape Bathurst Herd. Unpublished report. Environment and
Natural Resources, Government of the Northwest Territories, Inuvik, NT. 7 pp.

Davison, T. 2015. Technical report on the Cape Bathurst, Bluenose-West, and Bluenose-East
barren-ground caribou herds. Companion report to Taking Care of Caribou: The Cape
Bathurst, Bluenose-West, and Bluenose-East Barren-Ground Caribou Herds Management
Plan. Draft report for the Advisory Committee on the Co-operation of Wildlife
Management, Inuvik, NT. 105 pp.

Davison, T.M., K. Callaghan, R. Popko, and B. Milakovic. 2014. Population estimates of
Tuktoyaktuk Peninsula, Cape Bathurst and Bluenose-West barren-ground caribou herds
using post-calving photography, July 2009. Manuscript Report No. 239. Environment and

NORTHWEST TERRITORIES

SPEC|ES Page 215 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Natural Resources, Government of the Northwest Territories, Yellowknife, NT. 31 pp.

De Beers Canada. 2010. Gahcho Kué project environmental impact statement. Website:
http://www.reviewboard.ca [Accessed September 2012].

Department ~ of  Transportation [DOT]. 2016. Future projects. Website:
http://www.dot.gov.nt.ca/Projects/Future_Projects [Accessed November 2016].

Derksen, C. and R. Brown. 2012. Spring snow cover extent reductions in the 2008-2012 period
exceeding climate model. Geophysical Research Letters 39, 119504,
d0i:10.1029/2012GL053387.

Dieterich, R.A. and J.K. Morton. 1990. Reindeer Health Aide Manual. Agricultural and Forestry
Experiment Station Miscellaneous Publication 90-4. Agricultural and Forestry
Experiment Station, University of Alaska, Fairbanks, AK. 77 pp.

D’Hont, A., A. Gunn, J. Nagy, R. Popko, and A. Veitch. 2009. Barren-ground caribou
distribution in late winter 2004, western NWT. Manuscript Report No. 191. Environment
and Natural Resources, Government of the Northwest Territories, Yellowknife, NT. 56
pp.

Ducrocq, J., G. Beauchamp, S. Kutz, M. Simard, B. Elkin, B. Croft, J. Taillon,, S.D. Cote, V.
Brodeur, M. Campbell, D. Cooley, C. Cuyler, and S. Lair. 2012. Comparison of gross
visual and microscopic assessment of four anatomic sites to monitor Besnoitia tarandi in
barren-ground caribou (Rangifer tarandus groenlandicus). Journal of Wildlife Disease
48:732-738.

Dumond, M. 2007. Western Kitikmeot caribou workshop. Final Wildlife Report: 19. Department
of Environment, Government of Nunavut, lgaluit, NU. 47 pp.

Eberhardt, L.L. and K.W. Pitcher. 1992. A further analysis of Nelchina caribou and wolf data.
Wildlife Society Bulletin 20:285-395.

Ecological Stratification Working Group. 1996. A National Ecological Framework for Canada.
State of the Environment Directorate, Ecozone Analysis Branch, Environment Canada,
Ottawa, Ontario.

Ecosystem Classification Group. 2007 (rev. 2009). Ecological regions of the Northwest
Territories — Taiga Plains. Environment and Natural Resources, Government of the
Northwest Territories, Yellowknife, NT, Canada. viii + 173 pp. + folder insert map.

Ecosystem Classification Group. 2008. Ecological regions of the Northwest Territories — Taiga
Shield. Environment and Natural Resources, Government of the Northwest Territories,
Yellowknife, NT, Canada. viii + 146 pp. + insert map.

Ecosystem Classification Group. 2010. Ecological Regions of the Northwest Territories -
Cordillera. Environment and Natural Resources, Government of the Northwest

NORTHWEST TERRITORIES

SPEC|ES Page 216 of 252
AT RISK

COMMITTEE


http://www.reviewboard.ca/
http://www.dot.gov.nt.ca/Projects/Future_Projects

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Territories, Yellowknife, NT. x+ 245 pp. + insert map.

Ecosystem Classification Group. 2012. Ecological regions of the Northwest Territories —
Southern Arctic. Environment and Natural Resources, Government of the Northwest
Territories, Yellowknife, NT, Canada. X + 146 pp. + insert map.

Ecosystem Status and Change Report Secretariat [ESTR Secretariat]. 2011. Taiga Cordillera
Ecozone evidence for key findings summary. Canadian Biodiversity: Ecosystem Status
and Trends 2010, Evidence for Key Findings Summary Report No. 1. Canadian Councils
of Resource Ministers, Ottawa, ON. vi + 55 pp.

Elkin, B., pers. comm. 2012. Email correspondence with A. Gunn. May 2012.
Disease/Contaminants Specialist, Environment and Natural Resources, Government of
the Northwest Territories, Yellowknife, NT.

Elkin, B., pers. comm. 2016. Conversation with C. Singer. September 2016.
Disease/Contaminants Specialist, Environment and Natural Resources, Government of
the Northwest Territories, Yellowknife, NT.

Elkin, B.T. and R.W. Bethke. 1995. Environmental contaminants in caribou in the Northwest
Territories, Canada. The Science of the Total Environment 160/161:307-321.

Enns, K. 2012. Lichen monitoring at the EKATI diamond mine, NWT: 2011 re-measurement.
Appendix 3 (129 pp) in Rescan. 2012. EKATI Diamond Mine: 2011 Air Quality
Monitoring Program. Prepared for BHP Billiton Canada Inc. by Rescan Environmental
Services Ltd., Yellowknife, NT.

Environment and Climate Change Canada. 2016. Compendium of Canada’s Engagement in
International Environmental Agreements: Agreement between the Government of Canada
and the Government of the United States on the Conservation of the Porcupine Caribou
Herd. Website: https://www.ec.gc.ca/international/138B651B-419B-4421-9733-
4C62624B014E/C2%202016%201EA%20Factsheet%20Porcupine%20Caribou%20EN%
20Final.pdf [Accessed September 2016].

Environment and Natural Resources [ENR]. 2013a. NWT Wildlife Management Information
System. Environment and Natural Resources, Government of the Northwest Territories,
Yellowknife, NT.

Environment and Natural Resources [ENR]. 2013b. NWT Summary of Hunting Regulations,
July 1, 2013 to June 30, 2014. Environment and Natural Resources, Government of the
Northwest Territories, Yellowknife, NT. 38pp.

Environment and Natural Resources [ENR]. 2014. 2014 NWT Fire Season Review Report.
Website:
http://www.enr.gov.nt.ca/sites/default/files/web_pdf fmd_ 2014 fire season_review_rep
ort 4 may 2015.pdf [Accessed August 2016].

NORTHWEST TERRITORIES

SPEC]ES Page 217 of 252
AT RISK

COMMITTEE


https://www.ec.gc.ca/international/138B651B-419B-4421-9733-4C62624B014E/C2%202016%20IEA%20Factsheet%20Porcupine%20Caribou%20EN%20Final.pdf
https://www.ec.gc.ca/international/138B651B-419B-4421-9733-4C62624B014E/C2%202016%20IEA%20Factsheet%20Porcupine%20Caribou%20EN%20Final.pdf
https://www.ec.gc.ca/international/138B651B-419B-4421-9733-4C62624B014E/C2%202016%20IEA%20Factsheet%20Porcupine%20Caribou%20EN%20Final.pdf
http://www.enr.gov.nt.ca/sites/default/files/web_pdf_fmd_2014_fire_season_review_report_4_may_2015.pdf
http://www.enr.gov.nt.ca/sites/default/files/web_pdf_fmd_2014_fire_season_review_report_4_may_2015.pdf

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Environment and Natural Resources [ENR]. 2015. NWT State of the Environment Report.
Environment and Natural Resources, Government of the Northwest Territories,
Yellowknife, NT. Website: http://www.enr.gov.nt.ca/state-environment [Accessed
November 2015].

Environment and Natural Resources [ENR]. 2016a. Barren-ground caribou. Website:
http://www.enr.gov.nt.ca/programs/barren-ground-caribou [Accessed October 2016].

Environment and Natural Resources [ENR]. 2016b. Moose. Website:
http://www.enr.gov.nt.ca/node/3059 [Accessed December 2016].

Epstein, H.E., M.K., Raynolds, D.A. Walker, U.S. Bhatt, C.J. Tucker, and J.E. Pinzon. 2012.
Dynamics of aboveground phytomass of the circumpolar Arctic tundra during the past
three decades. Environmental Research Letters 7: 15506-15517, doi:10.1088/1748-
9326/7/0155086.

Essén-Gustavsson, B. and C.C. Rehbinder. 1985. Skeletal muscle characteristics of reindeer
(Rangifer tarandus L.). Comparative Biochemistry and Physiology Part A: Comparative
Physiology 82:675-679.

Fancy, S.G. and R.G. White. 1985. Energy expenditures by caribou while cratering in snow.
Journal of Wildlife Management 49:987-993.

Fancy, S.G. and K.R. Whitten. 1991. Selection of calving sites by Porcupine herd caribou.
Canadian Journal of Zoology 69:1736-1743.

Federal, Provincial and Territorial Governments of Canada. 2010. Canadian Biodiversity:
Ecosystem Status and Trends 2010. Canadian Council of Resource Ministers. Ottawa,

ON. vi + 142 p. Website:
http://www.biodivcanada.ca/default.asp?lang=En&n=83A35E06-1 [Accessed August
2012].

Fisher, J.T., L.D. Roy, and M. Hiltz. 2009. Barren-ground Caribou Management in the
Northwest Territories: An Independent Peer Review. Alberta Research Council,
Sustainable Ecosystems Unit, Ecological Conservation Management Program,
Vegreville, AB. 53 pp.

Fleck, E.S. and A. Gunn. 1982. Characteristics of three barren-ground caribou calving grounds in
the Northwest Territories. NWT Wildlife Service Progress Report No. 7. 158 pp.

Folstad, I., A. Nilsen, O. Halvorsen, and J. Andersen. 1991. Parasite avoidance: the cause of
post-calving migrations in Rangifer? Canadian Journal of Zoology 69:2423-2429.

Forchhammer, M.C. and E. Post. 2004. Using large-scale climate indices in climate change
ecology studies. Population Ecology 46: 1-12.

Forde, T., K. Orsel, J. De Buck, S. D. Coté, C. Cuyler, T. Davison, B. Elkin, A. Kelly, M.

NORTHWEST TERRITORIES

SPEC]ES Page 218 of 252
AT RISK

COMMITTEE


http://www.enr.gov.nt.ca/state-environment
http://www.enr.gov.nt.ca/programs/barren-ground-caribou
http://www.enr.gov.nt.ca/node/3059
http://www.biodivcanada.ca/default.asp?lang=En&n=83A35E06-1

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Kienzler, R. Popko, J. Taillon, A. Veitch, and S. Kutz. 2012. Detection of
Mycobacterium avium subspecies Paratuberculosis in several herds of Arctic caribou
(Rangifer tarandus ssp.). Journal of Wildlife Diseases 48:918-924.

Fryxell, J.M. and A.R.E. Sinclair. 1988. Seasonal migration by white-eared kob in relation to
resources. African Journal of Ecology 26:17-31.

Gaillard, J.M. and N.G. Yoccoz. 2003. Temporal variation in survival of mammals: a case of
environmental canalization. Ecology 84:3294-3306.

Gaillard, J.M., M. Festa-Bianchet, and N.G. Yoccoz. 1998. Population dynamics of large
herbivores: variable recruitment with constant adult survival. Trends in Ecology and
Evolution 13:58-63.

Gaillard, J. M., M. Festa-Bianchet, N. G. Yoccoz, A. Loison, and C. Toigo. 2000. Temporal
variation in fitness components and population dynamics of large herbivores. Annual
Review of Ecology and Systematics 31:367-393.

Gaio-Oliveira, G., J. Moen, O. Danell, and K. Palmqvist. 2006. Effect of simulated reindeer
grazing on the re-growth capacity of mat-forming lichens. Basic and Applied Ecology
7:109-121.

Gamberg, M. 2009. Arctic Caribou and Moose Contaminant Monitoring Program. Pp. 179-184
in S. Smith, J. Stow, and J. Edwards (Eds.). Synopsis of Research Conducted under the
2008-2009 Northern Contaminants Program. Indian and Northern Affairs Canada,
Gatineau, QC.

Gamberg, M. 2015. Arctic Caribou Contaminant Monitoring Program, Plain Language
Summary, April 2015. Website:

http://www.qgrrb.nt.ca/pdf/wildlife/caribou/Caribou Contaminants Plain Language.pdf
[Accessed February 2017].

Gamberg, M., B. Braune, E. Davey, B. EIkin, P.F. Hoekstra, D. Kennedy, C. Macdonald, D.
Muir, A. Nirwal, M. Wayland, and B. Zeeb. 2005. Spatial and temporal trends of
contaminants in terrestrial biota from the Canadian Arctic. Science of the Total
Environment 351-352: 148-164.

Gamberg, M., L. Skinner, and M. Campbell. 2008. Arctic Caribou and Moose Contaminant
Monitoring Program: Synopsis Report. Northern Contaminants Program, Department of
Northern Affairs, Government of Canada, Whitehorse, YT. 7 pp.

Gau, R.J., R. Case, D.F. Penner, and P.D. McLoughlin. 2002. Feeding patterns of barren-ground
grizzly bears in the central Canadian Arctic. Arctic 55:339-344.

Gerhart, K.L., R.G. White, R.D. Cameron, and D.E. Russell. 1996. Body composition and
nutrient reserves of Arctic caribou. Canadian Journal of Zoology 74:136-146.

NORTHWEST TERRITORIES

SPEC|ES Page 219 of 252
AT RISK

COMMITTEE


http://www.grrb.nt.ca/pdf/wildlife/caribou/Caribou_Contaminants_Plain_Language.pdf

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Gordon, B.C. 2005. 8,000 years of caribou and human seasonal migration in the Canadian
barrenlands. Rangifer Special Issue No. 16:155-162.

Government of the Northwest Territories. 2015. Press release: Political leaders support
management actions for Bathurst and Bluenose-East caribou herds. Website:
http://news.exec.gov.nt.ca/news-release-political-leaders-support-management-actions-
for-bathurst-and-bluenose-east-caribou-herds/ [Accessed February 2015].

Griffith, B., A. Gunn, D. Russell, J. Johnstone, K. Kielland, S. Wolfe, and D.C. Douglas. 2001.
Bathurst Caribou Calving Ground Studies: Influence of Nutrition and Human Activity on
Calving Ground Location. Final report submitted to West Kitikmeot Slave Study Society.
Yellowknife, NT. 90 pp.

Griffith, B., D.C. Douglas, N.E. Walsh, D.D. Young, T.R. McCabe, D.E. Russell, R.G. White,
R.D. Cameron, and K.R. Whitten. 2002. The Porcupine Caribou Herd. Pp. 8-37 in D.C.
Douglas, P.E. Reynolds, and E.B. Rhode (Eds.). Arctic Refuge Coastal Plain Terrestrial
Wildlife Research Summaries, U.S. Geological Survey, Biological Resources Division,
Biological Science Report USGS/BRD/BSR-2002-0001.

Gunn, A. 2003. Voles, lemmings and caribou — population cycles revisited? Rangifer Special
Issue 14:105-111.

Gunn, A. 2013. Satellite collaring and calf survival in the Bathurst herd of barren-ground caribou
2003 — 2005. Manuscript Report No. 228. Environment and Natural Resources,
Government of the Northwest Territories, Yellowknife, NT. 62 pp.

Gunn, A. 2016. Rangifer tarandus. The IUCN Red List of Threatened Species 2016:
e.T29742A22167140. Website: http://dx.doi.org/10.2305/IUCN.UK.2016-
1.RLTS.T29742A22167140.en [Accessed November 2016].

Gunn, A. and F.L. Miller. 1986. Traditional behaviour and fidelity to calving grounds by barren-
ground caribou. Rangifer Special Issue No. 1:151-158.

Gunn, A. and M. Sutherland. 1997. Surveys of the Beverly caribou calving grounds, 1957-1994.
File Report No. 120. Department of Resources, Wildlife and Economic Development,
Government of the Northwest Territories, Yellowknife, NT. 119 pp.

Gunn, A. and A. D'Hont. 2002. Extent of calving for the Bathurst and Ahiak caribou herds, June
2002. Manuscript Report No. 149. Department of Resources, Wildlife and Economic
Development, Government of the Northwest Territories, Yellowknife, NT. 35 pp.

Gunn, A. and R.J. Irvine. 2003. Subclinical parasitism and ruminant foraging strategies - a
review. Wildlife Society Bulletin 31:117-126.

Gunn, A. and K.G. Poole. 2010. Environmental trends across the range of the Bathurst caribou
herd and timing of the arrival of cows on their calving ground 1996-2009. Unpublished
report. Environment and Natural Resources, Government of the Northwest Territories,

NORTHWEST TERRITORIES

SPECIES Page 220 of 252
AT RISK

COMMITTEE


http://news.exec.gov.nt.ca/news-release-political-leaders-support-management-actions-for-bathurst-and-bluenose-east-caribou-herds/
http://news.exec.gov.nt.ca/news-release-political-leaders-support-management-actions-for-bathurst-and-bluenose-east-caribou-herds/
http://dx.doi.org/10.2305/IUCN.UK.2016-1.RLTS.T29742A22167140.en
http://dx.doi.org/10.2305/IUCN.UK.2016-1.RLTS.T29742A22167140.en

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Yellowknife, NT. 34 pp.

Gunn, A. and K.G. Poole pers. comm. 2014. Data compilation and analysis for service contract
426621 with the Government of the Northwest Territories, unpublished. Independent
consultant, Salt Spring Island BC and Aurora Wildlife Research, Nelson, BC.

Gunn, A., J. Dragon, and J. Nishi. 1997. Bathurst calving ground survey 1996. File Report No.
119. Department of Resources, Wildlife and Economic Development, Government of the
Northwest Territories, Yellowknife, NT. 27 pp.

Gunn, A., B. Fournier, and J. Nishi. 2000. Abundance and distribution of the Queen Maud Gulf
caribou herd, 1986-98. File Report No. 126. Department of Resources, Wildlife and
Economic Development, Government of the Northwest Territories, Yellowknife, NT. 76

Pp.

Gunn, A., J. Dragon, and J. Boulanger. 2001. Seasonal movements of satellite-collared caribou
from the Bathurst herd. Final Report to the West Kitikmeot Slave Study Society,
Yellowknife, NT. 80 pp.

Gunn, A., J. Antoine, J. Boulanger, J. Bartlett, B. Croft, and A. D’Hont. 2004. Boreal caribou
habitat and land use planning in the Deh Cho, Northwest Territories. Manuscript Report
153. Department of Resources, Wildlife and Economic Development, Government of the
Northwest Territories, Yellowknife, NT. 47 pp.

Gunn, A., J. Boulanger, and J. Williams. 2005a. Calf survival and fall sex ratios in the Bathurst
herd of barren-ground caribou 2000-04. Manuscript Report 163. Department of
Resources, Wildlife and Economic Development, Government of the Northwest
Territories, Yellowknife, NT. 89 pp.

Gunn, A., J. Nishi, J. Boulanger, and J. Williams. 2005b. An estimate of breeding females in the
Bathurst herd of barren-ground caribou, June 2003. Manuscript Report No. 164.
Environment and Natural Resources, Government of the Northwest Territories,
Yellowknife, NT. 75 pp.

Gunn, A., K.G. Poole, J. Wierzchowski, and M. Campbell. 2007. Assessment of caribou
protection measures. Unpublished report. Indian and Northern Affairs Canada, Gatineau,

QC. 45 pp.

Gunn, A., K.G. Poole, and J. Wierzchowski. 2008. A geostatistical analysis for the patterns of
caribou occupancy on the Bathurst calving grounds 1966-2007. Unpublished report.
Indian and Northern Affairs Canada, Yellowknife, NT. 51 pp.

Gunn, A., J. Williams, and C.C. Shank. 2009. Distribution and abundance of muskoxen in the
Beaverhill Lake area (2000) and Thelon Wildlife Sanctuary (1994), Northwest
Territories. Manuscript Report No. 191. Environment and Natural Resources, Government
of the Northwest Territories, Yellowknife, NT. 76 pp.

NORTHWEST TERRITORIES

SPEC|ES Page 221 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Gunn, A., K.G. Poole, and J. Wierzchowski. 2011a. Migratory tundra caribou seasonal and
annual distribution relative to Thaidene Nene, a national park reserve proposal in the East
Arm of Great Slave Lake and Artillery Lake area, Northwest Territories. Unpublished
report. Parks Canada, Fort Smith, NT. 46 pp.

Gunn, A., D. Russell, and J. Eamer. 2011b. Northern caribou population trends in Canada.
Canadian Biodiversity: Ecosystem Status and Trends 2010 Technical Thematic Report
No. 10. Canadian Councils of Resource Ministers, Ottawa, ON. 69 pp.

Gunn, A., C.J. Johnson, J.S. Nishi, C.J. Daniel, M. Carlson, D.E. Russell, and J.Z. Adamczewski.
2011c. Chapter 8: Addressing Cumulative Effects in the Canadian Central Arctic --
Understanding the Impacts of Human Activities on Barren-ground Caribou. Pp. 113-133
in P.R. Krausman and L.K. Harris (Eds.). Cumulative Effects on Wildlife Management:
Impact Mitigation. CRC Press, Boca Raton, Florida.

Gunn, A., K.G. Poole, and J.S. Nishi. 2012. A conceptual model for migratory tundra caribou to
explain and predict why shifts in spatial fidelity of breeding cows to their calving grounds
are infrequent. Rangifer Special Issue No. 20: 259-267.

Gunn, A., A. D’Hont, J. Williams, and J. Boulanger. 2013a. Satellite-collaring in the Bathurst
herd of barren-ground caribou 1996-2005. Manuscript Report No. 225. Environment and
Natural Resources, Government of the Northwest Territories, Yellowknife, NT. 191 pp.

Gunn, A., K.G. Poole, J. Wierzchowski, J.S. Nishi, J. Adamczewski, D. Russell, and A. D’Hont.
2013b. Have geographical influences and changing abundance led to sub-population
structure in the Ahiak caribou herd, Nunavut, Canada? Rangifer 33, Special Issue No. 21:
35-58.

Gwich’in Land Use Planning Board [GLUPB]. 2003. Nanh’ Geenjit Gwitr’it T igwaa’in, Work
for the Land: Gwich’in Land Use Plan. Gwich’in Land Use Planning Board, Inuvik, NT.
170 pp. Website:
http://www.gwichinplanning.nt.ca/publications/lupd/final%202003/Gwichin_Plan_2003.
pdf [Accessed September 2016].

Handeland, K., M. Boye, B. Bergsjg, H. Bondal, K. Isaksen, and J. S. Agerholm. 2010. Digital
necrobacillosis in Norwegian wild tundra reindeer (Rangifer tarandus tarandus). Journal
of Comparative Pathology 43: 29-38.

Haskell, S.P. and W.B. Ballard. 2008. Annual re-habituation of calving caribou to oilfields in
northern Alaska: implications for expanding development. Canadian Journal of Zoology
86: 627-637.

Hawley, V., A. Hawley, D. Poll, and R. Brown. 1979. The Bluenose Caribou Herd, 1974-1976.
Draft report. Canadian Wildlife Service, Edmonton, AB. 113 pp.

Hayes, R.D. and D.E. Russell. 2000. Predation rate by wolves on the Porcupine caribou herd.

NORTHWEST TERRITORIES

SPEC|ES Page 222 of 252
AT RISK

COMMITTEE


http://www.gwichinplanning.nt.ca/publications/lupd/final%202003/Gwichin_Plan_2003.pdf
http://www.gwichinplanning.nt.ca/publications/lupd/final%202003/Gwichin_Plan_2003.pdf

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Rangifer Special Issue No. 12: 51-58.

Heard, D.C. 1984. Hunting patterns and the distribution of the Beverly, Bathurst and Kaminuriak
caribou herds based on the return of tags by hunters. File Report. Northwest Territories
Wildlife Service, Yellowknife, NT. 49 pp.

Heard, D.C. 1985. Caribou census methods used in the Northwest Territories. McGill Subarctic
Research Papers 40: 229-238.

Heard, D.C. 1992. The effect of wolf predation and snow cover on musk-ox group size. The
American Naturalist 139: 190-204

Heard, D.C. and G.W. Calef. 1986. Population dynamics of the Kaminuriak caribou herd, 1968-
1985. Rangifer Special Issue No. 1: 159-166.

Heard, D.C. and F.J. Jackson. 1990. Beverly calving ground survey June 2-14, 1988. File Report
No. 86. Department of Renewable Resources, Government of the Northwest Territories.
Yellowknife, NT. 27 pp.

Heard, D.C. and T.M. Williams. 1990a. Ice and mineral licks used by caribou in winter. Rangifer
Special Issue No. 3:203-206.

Heard, D.C. and M. Williams. 1990b. Caribou project summary and review (Part 1).
Unpublished report. Department of Renewable Resources, Government of the Northwest
Territories, Yellowknife, NT. 53 pp.

Heard, D.C. and M. Williams. 1991. Caribou project summary and review (Part 2) — Population
Dynamics. Unpublished report. Department of Renewable Resources, Government of the
Northwest Territories, Yellowknife, NT. 47 pp.

Heard, D.C., T.M. Williams, and D.A. Melton. 1996. The relationship between food intake and
predation risk in migratory caribou and implications to caribou and wolf population
dynamics. Rangifer Special Issue No. 9:37-44.

Hinkes, M.T., G.H. Collins, L.J. Van Daele, S.D. Kovach, A.R. Aderman, J.D. Woolington, and
R.J. Seavoy. 2005. Influence of population growth on caribou herd identity, calving
ground fidelity, and behavior. Journal of Wildlife Management 69: 1147-1162.

Hoar, B.M., K. Ruckstuhl, and S. Kutz. 2012. Development and availability of the free living
stages of Ostertagia gruehneri, an abomasal parasite of barrenground caribou (Rangifer
tarandus groenlandicus), on the Canadian tundra. Parasitology 139:1093-1100.

Hudson, J.M.G. and G.H.R. Henry. 2009. Increased plant biomass in a high Arctic heath
community from 1981 to 2008. Ecology 90:2657-2663.

Hughes, J., S.D. Albon, R.J. Irvine, and S. Woodin. 2009. Is there a cost of parasites to caribou?
Parasitology 136:253-265.

NORTHWEST TERRITORIES

SPECIES Page 223 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

International Panel on Climate Change [IPCC]. 2013. Climate Change 2013: The Physical
Science Basis. Working Group | Contribution to the IPCC 5th Assessment Report -
Changes to the underlying Scientific/Technical Assessment Intergovernmental Panel on
Climate Change. International Panel on Climate Change, Geneva, Switzerland.

International Panel on Climate Change [IPCC]. 2014. Climate Change 2014: Synthesis Report,
Summary  for  Policymakers.  Website: https://www.ipcc.ch/pdf/assessment-
report/ar5/syr/AR5_SYR_FINAL_SPM.pdf [Accessed February 2017].

International Union for the Conservation of Nature [IUCN]. 2001. IUCN Red List Categories
and Criteria: Version 3.1. International Union for the Conservation of Nature and Natural
Resources Species Survival Commission. IUCN, Gland, Switzerland and Cambridge,
UK. Website: http://www.redlist.org/ [Accessed August 2012].

Johnson, C.J., M.S. Boyce, R.L. Case, H.D. Cluff, R.J. Gau, A. Gunn, and R. Mulders. 2005.
Cumulative effects of human developments on Arctic wildlife. Wildlife Monographs 160:
1-36.

Johnson, D. and J. Williams. 2008. Beverly herd of barren-ground caribou: calving ground
survey, June 2008. Draft Manuscript Report. Environment and Natural Resources,
Government of the Northwest Territories, Yellowknife, NT.

Johnson, D. and R. Mulders. 2009. Beverly calving ground survey June 2002. Manuscript Report
No. 188. Department of Resources, Wildlife and Economic Development, Government of
the Northwest Territories, Yellowknife, NT. 63 pp.

Johnson, D., J. Nagy, and J. Williams. 2008. Calving ground surveys of the Ahiak herd of barren
ground caribou June 2006-2008. Unpublished Manuscript Report. Environment and
Natural Resources, Government of the Northwest Territories, Yellowknife, NT.

Johnson, D., A. Gunn, J. Nagy, and J. Williams. 2009. Beverly herd of barren-ground caribou
calving ground survey June 2007. Manuscript Report No. 177. Environment and Natural
Resources, Government of the Northwest Territories, Yellowknife, NT. 47 pp.

Joint Review Panel. 2010. Foundation for a Sustainable Northern Future: Report of the Joint
Review Panel for the Mackenzie Gas Project. Chapter 10: Wildlife. Minister of
Environment, Government of Canada, Ottawa, ON. 62 pp.

Joly, K., R.R. Jandt, and D.R. Klein. 2009. Decrease of lichens in Arctic ecosystems: the role of
wildfire, caribou, reindeer, competition and climate in north-western Alaska. Polar
Research 28:433-442.

Joly, K., D.R. Klein, D.L. Verbyla, T.S. Rupp, and F.S. Chapin. 2011. Linkages between large-
scale climate patterns and the dynamics of Arctic caribou populations. Ecography
34:345-352.

Joly, K., P.A. Duffy, and T.S. Rupp. 2012. Simulating the effects of climate change on fire

NORTHWEST TERRITORIES

SPEC|ES Page 224 of 252
AT RISK

COMMITTEE


https://www.ipcc.ch/pdf/assessment-report/ar5/syr/AR5_SYR_FINAL_SPM.pdf
https://www.ipcc.ch/pdf/assessment-report/ar5/syr/AR5_SYR_FINAL_SPM.pdf

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

regimes in Arctic biomes: implications for caribou and moose habitat. Ecosphere 3(5):
36.

Kaczensky, P., R.D. Hayes, and C. Promberger. 2005. Effect of raven Corvus corax scavenging
on the kill rates of wolf Canis lupus packs. Wildlife Biology 11: 101-108.

Kelleyhouse, R.A. 2001. Calving Ground Habitat Selection: Teskekpuk Lake and Western Arctic
Caribou Herds. M.Sc. Thesis, University of Alaska, Fairbanks, Alaska. 140 pp.

Kelsall, J.P. 1968. The migratory barren-ground caribou of Canada. Canadian Wildlife Service
Monograph Series No. 3. Indian Affairs and Northern Development, Ottawa, ON. 340 pp.

Kelsall, J.P. 1970. Interaction between barren-ground caribou and muskrats. Canadian Journal
of Zoology 8: 605.

Kennedy, L.J., A. Modrell, P. Groves, Z. Wei, R. M. Single, and G. M. Happ. 2010. Genetic
diversity of the major histocompatibility complex class Il in Alaskan caribou herds.
International Journal of Immunogenetics 38:109-119.

Kivallig Wildlife Board. 2016. Letter re: Government of Nunavut’s support for mining in
caribou calving grounds. 91-4(3) Tabled Document. Website:
http://assembly.nu.ca/sites/default/files/TD%2091-
4(3)%20EN%20Correspondence%20t0%20the%20Members%200f%20the%20L egislativ
e%20Assembly%20From%20the%20Kivallig%20Wildlife%20Management%20Board.p
df [Accessed December 2016].

Klaczek, M.R., C.J. Johnson, and H.D. Cluff. 2015. Den site selection of wolves (Canis lupus) in
response to declining caribou (Rangifer tarandus groenlandicus) density in the central
Canadian Arctic. Polar Biology: DOI 10.1007/s00300-015-1759-z. 13 pp.

Klein, D.R. 1990. Variation in quality of caribou and reindeer forage plants associated with
season, plant part, and phenology. Rangifer Special Issue No. 3:123-130.

Krezek-Hanes, C.C., F. Ahern, A. Cantin, and M.D. Flannigan. 2011. Trends in large fires in
Canada, 1959-2007. Canadian Biodiversity: Ecosystem Status and Trends 2010,
Technical Thematic Report No. 6. Canadian Council of Resource Ministers, Ottawa, ON.
v + 48 p. Website: http://www.biodivcanada.ca/default.asp?lang=En&n=137E1147-0
[Accessed August 2012].

Kryazhimskii, F. and A.N. Danilov. 2000. Reindeer in tundra ecosystems: the challenges of
understanding system complexity. Polar Research 19:107-110.

Kuropat, P. and J.P. Bryant. 1980. Foraging patterns of cow caribou on the Utukok calving
grounds in Northwestern Alaska. Pp. 64-70 in E. Reimers, E. Gaare, and S. Skjenneberg
(Eds.). Proceedings of the Second International Reindeer/Caribou Symposium,
September 17-21, 1979, Reros, Norway. Direktoratet for vilt og ferskvannfisk,

NORTHWEST TERRITORIES

SPEC]ES Page 225 of 252
AT RISK

COMMITTEE


http://assembly.nu.ca/sites/default/files/TD%2091-4(3)%20EN%20Correspondence%20to%20the%20Members%20of%20the%20Legislative%20Assembly%20From%20the%20Kivalliq%20Wildlife%20Management%20Board.pdf
http://assembly.nu.ca/sites/default/files/TD%2091-4(3)%20EN%20Correspondence%20to%20the%20Members%20of%20the%20Legislative%20Assembly%20From%20the%20Kivalliq%20Wildlife%20Management%20Board.pdf
http://assembly.nu.ca/sites/default/files/TD%2091-4(3)%20EN%20Correspondence%20to%20the%20Members%20of%20the%20Legislative%20Assembly%20From%20the%20Kivalliq%20Wildlife%20Management%20Board.pdf
http://assembly.nu.ca/sites/default/files/TD%2091-4(3)%20EN%20Correspondence%20to%20the%20Members%20of%20the%20Legislative%20Assembly%20From%20the%20Kivalliq%20Wildlife%20Management%20Board.pdf
http://www.biodivcanada.ca/default.asp?lang=En&n=137E1147-0

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Trondheim, Norway.

Kutz, S.J., pers. comm. 2012. Email correspondence with A. Gunn. April 2012. Associate
Professor, Faculty of Veterinary Medicine, University of Calgary, Calgary, AB.

Kutz, S.J. 2007. An evaluation of the role of climate change in the emergence of pathogens and
diseases in Arctic and subarctic caribou populations. Unpublished report. Climate Change
Action Fund, Project A760., Faculty of Veterinary Medicine, University of Calgary,
Calgary, AB. 158 pp.

Kutz, S.J., E.P. Hoberg, J. Nagy, L. Polley, and B. Elkin. 2004. Emerging parasitic infections in
Arctic ungulates. Integrated Comparative Biology 44:109-118.

Kutz, S.J., J. Ducrocq, G.G. Verocai, B.M. Hoar, D.D. Colwell, K.B. Beckmen, L. Polley, B.T.
Elkin, and E.P. Hoberg. 2012. Parasites in ungulates of Arctic North America and
Greenland: a view of contemporary diversity, ecology, and impact in a world under
change. Advances in Parasitology 79:99-252.

Kutz, S.J., J. Ducrocq, C. Cuyler, B. Elkin, A. Gunn, L. Kolpashikov, D. Russell, and R.G.
White. 2013. Standardized monitoring of Rangifer health during International Polar Year.
Rangifer Special Issue No. 21:91-114.

Laaksonen, S., J. Pusenius, J. Kumpula, A. Venalainen, R. Kortet, A. Oksanen, and E. Hoberg.
2010. Climate change promotes the emergence of serious disease outbreaks of filarioid
nematodes. EcoHealth 7: 7-13.

Larter, N.C. 1999. Incidence of Besnoitia in caribou of the Cape Bathurst subpopulation of the
Bluenose herd. Manuscript Report No. 118. Department of Resources, Wildlife &
Economic Development, Government of the Northwest Territories, Inuvik, NT. 15 pp.

Larter, N.C., C.R. MacDonald, D. Muir, B.T. Elkin, and X. Wang. 2014. Multi-elements,
radionuclides and persistent organics in tissues of mountain goals in Northwest
Territories. Bienniel Symposium of the Northern Wild Sheep and Goal Council 19: 98-
107. Website: http://media.nwsgc.org/proceedings/NWSGC-2014/098 _Larter-et-
al_2014.pdf [Accessed December 2016].

Larter, N.C. and J.A. Nagy. 1996. Bluenose caribou community harvest Eskimo Lakes area,
February 1995. Manuscript Report No. 88. Department of Renewable Resources,
Government of the Northwest Territories, Inuvik, NT. 30 pp.

Larter, N.C. and J.A. Nagy. 2000. A comparison of heavy metal levels in the kidneys of high
Arctic and mainland caribou populations in the Northwest Territories of Canada. Science
of the Total Environment 246: 109-1109.

Larter, N.C., J.A. Nagy, and D.S. Hik. 2002. Does seasonal variation in forage quality influence
the potential for resource competition between muskoxen and Peary caribou on Banks

NORTHWEST TERRITORIES

SPECIES Page 226 of 252
AT RISK

COMMITTEE


http://media.nwsgc.org/proceedings/NWSGC-2014/098_Larter-et-al_2014.pdf
http://media.nwsgc.org/proceedings/NWSGC-2014/098_Larter-et-al_2014.pdf

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Island? Rangifer 22: 143-153.

Larter, N.C., J.A. Nagy, B.T. Elkin, and C.R. MacDonald. 2010. Difference in radionuclide and
heavy metal concentrations found in the kidneys of barren-ground caribou from the
western Northwest Territories 1994/95 to 2000/01. Rangifer 30: 61-66.

Latour, P. and D.C. Heard. 1985. A population estimate for the Bluenose caribou herd in 1981.
File Report 56. NWT Wildlife Service, Government of the Northwest Territories,
Yellowknife, NT. 25 pp.

Latour, P., M. Williams, and D. Heard. 1986. A calving ground and population estimate for the
Bluenose caribou herd in 1983. File Report No. 61. Department of Renewable Resources,
Government of the Northwest Territories, Yellowknife, NT. 23 pp.

Laundré, JW., L. Hernandez, and W.J. Ripple. 2010. The landscape of fear: ecological
implications of being afraid. The Open Ecology Journal 3: 1-7.

Lee, J.L. 1995. Wolverine harvest and carcass collection, Coppermine, Bay Chimo and Bathurst
Inlet 1993-94. Manuscript Report No. 81. Department of Renewable Resources,
Government of the Northwest Territories, Yellowknife, NT. 14 pp.

Lieb, JW., W.B. Cella, and R.W. Tobey. 1994. Population dynamics of the Mentasta caribou
herd. Research final report. Alaska Department of Fish and Game, Division of Wildlife,
Juneau, Alaska. 72 pp.

Macdonald, C. 2002. Summary of field and contaminant data for the 2002 collection of
Bluenose-East caribou near Déljng, NT. Sahtu Renewable Resources Board, Tulita, NT.

13 pp.

Macdonald, C. 2012. Analysis of radionuclides in muscle of Bluenose-East caribou in 2012.
Northern Environmental Consulting & Analysis, Pinawa, MB.

Macdonald, C. and A. Gunn. 2004. Analysis of the ash weight and elemental composition in
caribou (Rangifer tarandus) faecal pellets collected at Colomac and other sites in the
NWT. Manuscript Report 159. Department of Resources, Wildlife and Economic
Development, Government of the Northwest Territories, Yellowknife, NT. 51 pp.

Macdonald, C., B.T. Elkin, and B.L. Tracy. 2007. Radiocesium in caribou and reindeer in
northern Canada, Alaska and Greenland from 1958 to 2000. Journal of Environmental
Radioactivity 93: 1-25.

Mackenzie Valley Environmental Impact Review Board [MVEIRB]. 2013. Report of
Environmental Impact Review and Reasons for Decision. EIR 0607-001, Gahcho Kué
Diamond Mine Project. Website:
http://www.reviewboard.ca/upload/project _document/EIR0607-

001 _Gahcho_Kue_Diamond_Mine_Project Report of EIR.PDF [Accessed February

NORTHWEST TERRITORIES

SPEC]ES Page 227 of 252
AT RISK

COMMITTEE


http://www.reviewboard.ca/upload/project_document/EIR0607-001_Gahcho_Kue_Diamond_Mine_Project_Report_of_EIR.PDF
http://www.reviewboard.ca/upload/project_document/EIR0607-001_Gahcho_Kue_Diamond_Mine_Project_Report_of_EIR.PDF

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

2017].

Mackenzie Valley Environmental Impact Review Board [MVEIRB]. 2016. Report of
Environmental Assessment and Reasons for Decision. Dominion Diamond Ekati Corp.
Jay Project, EA1314-01. Website:
http://www.reviewboard.ca/upload/project_document/EA1314-
01_Report_of Environmental Assesment and_Reasons_for_Decision.PDF  [Accessed
February 2017].

Mackenzie Valley Review Board [MVRB]. 2014. Public Registry. Website:
http://www.reviewboard.ca/registry/ [Accessed January 2014].

Mackenzie Valley Review Board [MVRB]. 2016a. Public registry — Avalon Rare Metals Inc. —
Nechalacho Rare Earth Elements Project — EA1011-001 [2010]. Website:
http://www.reviewboard.ca/registry/project.php?project_id=87 [Accessed July 2016].

Mackenzie Valley Review Board [MVRB]. 2016b. Public registry — Fortune Minerals Ltd. —
NICO Project - EA0809-004 [2009]. Website:
http://www.reviewboard.ca/registry/project.php?project_id=72 [Accessed July 2016].

Mager, K.H. 2012. Population Structure and Hybridization of Alaskan Caribou and Reindeer:
Integrating Genetics and Local Knowledge. Ph.D. Thesis. University of Alaska
Fairbanks, Alaska. 230 pp.

Mager, K.H., K.E. Colson, P. Groves, and K.J. Hundertmark. Submitted. Genetic population
structure of Alaskan caribou (Rangifer tarandus granti) at multiple spatial scales:
influences of geography, demography, and ecotype. Molecular Ecology.

Manseau, M., J. Huot, and M. Créte. 1996. Effects of summer grazing by caribou on composition
and productivity of vegetation: community and landscape level. Journal of Ecology 84:
503-513.

Mattson, 1.J.K., C.J.Johnson, and H.D. Cluff. 2009. Winter survey of Bathurst caribou and
associated wolf distribution and abundance. Manuscript Report No. 185. Environment
and Natural Resources, Government of the Northwest Territories, Yellowknife, NT. 53

Pp.
McCullough, D.R. 1985. Long range movements of large terrestrial mammals. Contributions in
Marine Science 27: 444-465.

McEwan, E.H. and P.E. Whitehead. 1972. Reproduction in female reindeer and caribou.
Canadian Journal of Zoology 50: 43-46.

McFarlane, K., A. Gunn, J. Adamczewski, M. Campbell, M. Dumond, D. Paetkau, and G.A.
Wilson. Submitted. Differential sex-based dispersal characterizes connectivity among
migratory tundra caribou (Rangifer tarandus groenlandicus). Rangifer.

NORTHWEST TERRITORIES

SPECIES Page 228 of 252
AT RISK

COMMITTEE


http://www.reviewboard.ca/upload/project_document/EA1314-01_Report_of_Environmental_Assesment_and_Reasons_for_Decision.PDF
http://www.reviewboard.ca/upload/project_document/EA1314-01_Report_of_Environmental_Assesment_and_Reasons_for_Decision.PDF
http://www.reviewboard.ca/registry/
http://www.reviewboard.ca/registry/project.php?project_id=87
http://www.reviewboard.ca/registry/project.php?project_id=72

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

McFarlane, K., A. Gunn, M. Vampbell, M. Dumond, J. Adamczewski, and G.A. Wilson. 2016.
Genetic diversity, structure and gene flow of migratory barren-ground caribou (Rangifer
tarandus groenlandicus) in Canada. Rangifer 36(1): 1-24.

McLean, B. and P. Fraser. 1992. Calving ground fidelity of the Bluenose caribou herd, 1986-
1988. Manuscript Report 105. Department of Resources, Wildlife and Economic
Development, Government of the Northwest Territories, Yellowknife, NT. 22 pp.

McLean, B.D. and H.J. Russell. 1992. Photocensus of the Bluenose caribou herd in July 1986
and 1987. File Report No. 108. Department of Renewable Resources, Government of the
Northwest Territories, Inuvik, NT. 33 pp.

Miller, F.L. 2003. Chapter 46: Caribou. Pp. 965-997 in G.A. Feldhamer, B.C. Thompson, and
J.A. Chapman (Eds.). Wild Mammals of North America. The Johns Hopkins University
Press, Baltimore. 1216 pp.

Miller, F.L. and E. Broughton. 1974. Calf mortality on the calving ground of Kaminuriak
caribou. Canadian Wildlife Service Report Series No. 26. Canadian Wildlife Service,
Ottawa, ON. 26 pp.

Miller, F.L., A. Gunn, and E. Broughton. 1985. Surplus killing as exemplified by wolf predation
on newborn caribou. Canadian Journal of Zoology 63: 295-300.

Miller, F.L., E. Broughton, and A. Gunn. 1988. Mortality of migratory barren-ground caribou on
the calving grounds of the Beverly herd, Northwest Territories, 1981-1983. Canadian
Wildlife Service Occasional Paper No. 66. Canadian Wildlife Service, Ottawa, ON. 26

Pp.

MMG Resources Inc. 2012. Izok Corridor Project: Project Proposal. Volume 1: Main Document.
MMG Minerals and Metals Group, Vancouver, BC. Website: http://ftp.nirb.ca/02-
REVIEWS/ACTIVE%20REVIEWS/12MN043-MMG%201Z0K%20CORRIDOR/1-
SCREENING/01-APPLICATION/120904-12MNO043-Project%20Proposal-
Volume%201-1A1E.pdf [Accessed December 2016].

Morneau, C. and S. Payette. 2000. Long term fluctuations of a caribou population revealed by
tree ring data. Canadian Journal of Zoology 78: 1784-1790.

Morris, A.D., D.C.G. Muir, K.R. Solomon, C. Teixeira, M. Duric, and X. Wang. 2014.
Trophodynamics of current use pesticides and ecological relationships in the Bathurst
region vegetation-caribou-wolf food chain of the Canadian Arctic. Environmental
Toxicology and Chemistry 33(9): 1956-1966.

Mowat, G. and J. Boulanger. 2000. Summary of caribou calving ground survey workshop, 7-8
November 2000. Unpublished Report. Department of Resources, Wildlife and
Economic Development, Government of the Northwest Territories, Yellowknife, NT. 10

Pp.

NORTHWEST TERRITORIES

SPECIES Page 229 of 252
AT RISK

COMMITTEE


http://ftp.nirb.ca/02-REVIEWS/ACTIVE%20REVIEWS/12MN043-MMG%20IZOK%20CORRIDOR/1-SCREENING/01-APPLICATION/120904-12MN043-Project%20Proposal-Volume%201-IA1E.pdf
http://ftp.nirb.ca/02-REVIEWS/ACTIVE%20REVIEWS/12MN043-MMG%20IZOK%20CORRIDOR/1-SCREENING/01-APPLICATION/120904-12MN043-Project%20Proposal-Volume%201-IA1E.pdf
http://ftp.nirb.ca/02-REVIEWS/ACTIVE%20REVIEWS/12MN043-MMG%20IZOK%20CORRIDOR/1-SCREENING/01-APPLICATION/120904-12MN043-Project%20Proposal-Volume%201-IA1E.pdf
http://ftp.nirb.ca/02-REVIEWS/ACTIVE%20REVIEWS/12MN043-MMG%20IZOK%20CORRIDOR/1-SCREENING/01-APPLICATION/120904-12MN043-Project%20Proposal-Volume%201-IA1E.pdf

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Mowat, G. and D.C. Heard. 2006. Major components of grizzly bear diet across North America.
Canadian Journal of Zoology 84:473-489.

Myers-Smith, L.H., B.C. Forbes, M. Wilmking, M. Hallinger, T. Lantz et al. 2011. Shrub
expansion in tundra ecosystems: dynamics, impacts and research priorities.
Environmental Research Letters 6:045509, doi:10.1088/1748-9326/6/4/045509.

Nagy, J.A.S. 2005. Photocensus results for the Cape Bathurst, Bluenose-West and Bluenose-East
barren-ground caribou. July 2005. Presentation to the Sahti Renewable Resources Board.

Nagy, J.A.S. 2009a. Population estimates for the Cape Bathurst and Bluenose-West barren-
ground caribou herds using post-calving photography. Draft Manuscript Report No. 193.
Department of Resources, Wildlife and Economic Development, Government of the
Northwest Territories, Yellowknife, NT. 190 pp.

Nagy, J.A.S. 2009b. Evidence that the Cape Bathurst, Bluenose-West, and Bluenose-East calving
grounds are not theoretical and justification for division of the “Bluenose” herd into the
Cape Bathurst, Bluenose-West, and Bluenose-East herds. Manuscript Report 194.
Environment and Natural Resources, Government of the Northwest Territories,
Yellowknife, NT. 84 pp.

Nagy, J.A.S. 2011. Use of Space by Caribou in Northern Canada. PhD Thesis. University of
Alberta, Edmonton, AB. 164 pp.

Nagy, J.A.S. and D. Johnson. 2006. Estimates of the number of barren-ground caribou in the
Cape Bathurst and Bluenose-West herds and reindeer/caribou on the upper Tuktoyaktuk
Peninsula derived using post calving photography, July 2006. Manuscript Report No.
171. Environment and Natural Resources, Government of the Northwest Territories,
Yellowknife, NT. 56 pp.

Nagy, J.A.S. and B. Tracz. 2006. Estimates of the number of barren-ground caribou in the
Bluenose-East herd derived using post calving photography, July 2006. Draft Manuscript
Report. Environment and Natural Resources, Government of the Northwest Territories,
Yellowknife, NT.

Nagy, J.A.S. and D. Johnson. 2007a. Calf:cow ratios estimated at or near the peak of calving for
the Cape Bathurst herd, 2002 to 2006. Environment and Natural Resources, Government
of the Northwest Territories, Yellowknife, NT. 61 pp.

Nagy, J.A.S. and D. Johnson. 2007b. Calf:cow ratios estimated at or near the peak of calving for
the Bluenose-West herd, 2002 to 2005. Environment and Natural Resources, Government
of the Northwest Territories, Yellowknife, NT. 62 pp.

Nagy, J.A. and M. Campbell. 2012. Herd structure, movements, calving grounds, activity
periods, home range similarity, and behaviours of migratory and tundra-wintering barren-
ground caribou on mainland Nunavut and eastern mainland Northwest Territories,

NORTHWEST TERRITORIES

SPEC|ES Page 230 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Canada. Technical Report Series 2012 — No. 01-12. Nunavut Department of
Environment, Wildlife Research Section, Igaluit, NU. 190 pp.

Nagy, J.A.S., W.H. Wright, T.M. Slack, and A.M. Veitch. 2005. Seasonal ranges of the Cape
Bathurst, Bluenose-West, and Bluenose-East barren-ground caribou herds. Manuscript
Report No. 167. Environment and Natural Resources, Government of the Northwest
Territories, Yellowknife, NT. 44 pp.

Nagy, J.A.S., B. Tracz, and A. Gunn. 2008. Estimates of the number of barren-ground caribou in
the Bluenose-East herd derived using post calving photography, July 2005. Manuscript
Report No. 177. Environment and Natural Resources, Government of the Northwest
Territories, Yellowknife, NT.

Nagy, J.A.S., B.D. McLean, and H.J. Russell. 2009. Estimates of the number of barren-ground
caribou in the Cape Bathurst and Bluenose-West herds: a reanalysis of post calving
photography, July 1986 and 1987. Manuscript Report No. 209. Environment and Natural
Resources, Government of the Northwest Territories, Yellowknife, NT. 49 pp.

Nagy, J.A., D.L. Johnson, N.C. Larter, M.W. Campbell, A.E. Derocher, A. Kelly, M. Dumond,
D. Allaire, and B. Croft. 2011. Subpopulation structure of caribou (Rangifer tarandus L.)
in Arctic and subarctic Canada. Ecological Applications 21: 2334-2348.

Nishi, J.S., B. Croft, J. Williams, J. Boulanger, and D. Johnson. 2007. An estimate of breeding
females in the Bathurst herd of barren-ground caribou, June 2006. File Report No. 137.
Environment and Natural Resources, Government of the Northwest Territories,
Yellowknife, NT. 107 pp.

Nishi, J.S., B. Croft, J. Boulanger, and J. Adamczewski. 2010. An estimate of breeding females
in the Bathurst herd of barren-ground caribou, June 2009. Unpublished File Report.
Environment and Natural Resources, Government of the Northwest Territories,
Yellowknife, NT. 109 pp.

Northwest Territories Protected Areas Strategy [NWT PAS]. 2012. Yambahti. Website:
http://www.nwtpas.ca/area-yambabhti.asp [Accessed February 2014].

Nunavut Impact Review Board [NIRB]. 2012. Project Dashboard: Anconia Resources Corp.,

Marce Claims Exploration, 11ENO046. Website:
http://www.nirb.ca/portal/pdash/pdash.php?lang=en&appid=124104# [Accessed
February 2017].

Nunavut Impact Review Board [NIRB]. 2014. Screening and reviews. Website:
http://www.nirb.ca/Reviews.html [Accessed January 2014].

Nunavut Impact Review Board [NIRB]. 2015a. Project Dashboard: APEX Geosciences Ltd.,
Muskox Diamond Property, 15ENO024. Website:
http://www.nirb.ca/portal/pdash/pdash.php?lang=en&appid=124261 [Accessed February

NORTHWEST TERRITORIES

SPEC|ES Page 231 of 252
AT RISK

COMMITTEE


http://www.nwtpas.ca/area-yambahti.asp
http://www.nirb.ca/portal/pdash/pdash.php?lang=en&appid=124104
http://www.nirb.ca/Reviews.html
http://www.nirb.ca/portal/pdash/pdash.php?lang=en&appid=124261

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

2017].

Nunavut Impact Review Board [NIRB]. 2015b. Project Dashboard: Tundra Copper Corp.,
Coppermine Project, 15ENO009. Website:
http://www.nirb.ca/portal/pdash/pdash.php?lang=en&appid=124259 [Accessed February
2017].

Nunavut Planning Commission. 2016. Draft Nunavut Land Use Plan. Nunavut Planning
Commission, lgaluit, NU. 97 pp.

O’Hara, T.M., J.C. George, J. Blake, K. Burek, G. Carroll, J. Dau, L. Bennett, C.P. Mccoy, P.
Gerard, and V. Woshner. 2003. Investigation of heavy metals in a large mortality event in
caribou of northern Alaska. Arctic 56: 125-135.

Olthof, I. and D. Pouliot. 2010. Treeline vegetation composition and change in Canada’s western
subarctic from AVHRR and canopy reflectance modeling. Remote Sensing of
Environment 114: 805-815.

Otto, R D., N.P.P. Simon, S. Couturier, and I. Schmelzer. 2003. Evaluation of satellite collar
sample size requirements for mitigation of low-level military jet disturbance of the
George River caribou herd. Rangifer Special Issue No. 14: 297-302.

Parker, K.L., P.S. Barboza, and T.R. Stephenson. 2005. Protein conservation in female caribou
(Rangifer tarandus): effects of decreasing diet quality during winter. Journal of
Mammalogy 86:610-622.

Parks Canada. 2016. Ivvavik National Park of Canada. Website: http://www.pc.gc.ca/eng/pn-
np/yt/ivvavik/index.aspx [Accessed September 2016].

Patterson, B.R., B.T. Olsen, and D.O. Joly. 2004. Population estimate for the Bluenose-East
caribou herd using post-calving photography. Arctic 57: 47-58.

Pedersen, A.@., M. Lier, H. Routti, H.H. Christiansen, and E. Fuglei. 2006. Co-feeding between
Svalbard rock ptarmigan (Lagopus muta hyperborea) and Svalbard reindeer (Rangifer
tarandus platyrhynchus). Arctic 59: 61-64.

Poole, K.G., A. Gunn, and J. Wierzchowski. 2013. An operations guide to barren-ground caribou
calving ground density, dispersion and distribution surveys, based on an assessment of
the June 2007 and 2008 surveys, Northwest Territories and Nunavut. Manuscript Report
No. 226. Environment and Natural Resources, Government of the Northwest Territories,
Yellowknife, NT. 89 pp.

Porcupine Caribou Management Board [PCMB]. 2010a. Harvest Management Plan for the
Porcupine Caribou Herd in Canada. Porcupine Caribou Management Board, Whitehorse,
Yukon. Website: http://www.taiga.net/pcmb/hmp.html [Accessed January 2014].

Porcupine Caribou Management Board [PCMB]. 2010b. Implementation Plan: A Companion

NORTHWEST TERRITORIES

SPECIES Page 232 of 252
AT RISK

COMMITTEE


http://www.nirb.ca/portal/pdash/pdash.php?lang=en&appid=124259
http://www.pc.gc.ca/eng/pn-np/yt/ivvavik/index.aspx
http://www.pc.gc.ca/eng/pn-np/yt/ivvavik/index.aspx
http://www.taiga.net/pcmb/hmp.html

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Document to the Harvest Management Plan for the Porcupine Caribou Herd in Canada.
Porcupine  Caribou  Management  Board, = Whitehorse, = Yukon.  Website:
http://www.pcmb.ca/PDF/general/Plan/Implementation%20P1an%202010.pdf [Accessed
September 2016].

Porcupine Caribou Management Board [PCMB]. 2013. Porcupine Caribou Herd Strategic
Framework 2012-13 to 2014-15. Porcupine Caribou Management Board, Whitehorse,
Yukon. Website: http://www.taiga.net/pcmb/ [Accessed January 2014].

Porcupine Caribou Management Board [PCMB]. 2016. The Porcupine Caribou Management
Board. Website: http://www.pcmb.ca/ [Accessed September 2016].

Porcupine Caribou Technical Committee. 2013. Porcupine Caribou Annual Summary Report
2013. Porcupine Caribou Management Board, Whitehorse, Yukon. Website:
http://www.pcmb.ca/PDF/ahm/Background%20Documents%20and%20Presentations/20
13%?20Porcupine%20Caribou%20Herd%20Status%20Report.pdf [Accessed February
2015].

Priest, H. and P.J. Usher. 2004. The Nunavut Wildlife Harvest Study - Final Report. Nunavut
Wildlife Management Board, lagluit, NU. 822 pp.

Rausch, R.L. 2003. Cystic echinococcosis in the Arctic and sub-Arctic. Parasitology 127: 973-
883.

Reynolds, H.V. and G. Garner. 1987. Patterns of grizzly bear predation on caribou in northern
Alaska. International Conference on Bear Research and Management 7: 59-67.

Rivest, L.P., S. Couturier, and H. Crepeau. 1998. Statistical methods for estimating caribou
abundance using postcalving aggregations detected by radio telemetry. Biometrics 54:
865-876.

Roffler, G.H., L.G. Adams, S.L. Talbot, G.K. Sage, and B.W. Dale. 2012. Range overlap and
individual movements during breeding season influence genetic relationships of caribou
herds in southcentral Alaska. Journal of Mammalogy 93: 1318-1330.

Ropstad, E. 2000. Reproduction in female reindeer. Animal Reproduction Science 60: 561-570.

Russell, D.E. and R.G. White. 2000. Surviving in the north - a conceptual model of reproductive
strategies in arctic caribou. Proc. 8™ North American Caribou Workshop. 23-25 April
1998. Whitehorse, YT, Canada. Rangifer Special Issue No. 12: 67.

Russell, D.E., A.M. Martell, and W.A. Nixon. 1993. Range ecology of the Porcupine caribou
herd in Canada. Rangifer Monograph 1-167.

Russell, D. E., G. Kofinas, and B. Griffith. 2002. Barren-ground caribou calving ground
workshop: report of proceedings. Technical Report Series No. 390. Canadian Wildlife
Service, Ottawa, Ontario.

NORTHWEST TERRITORIES

SPEC]ES Page 233 of 252
AT RISK

COMMITTEE


http://www.pcmb.ca/PDF/general/Plan/Implementation%20Plan%202010.pdf
http://www.taiga.net/pcmb/
http://www.pcmb.ca/
http://www.pcmb.ca/PDF/ahm/Background%20Documents%20and%20Presentations/2013%20Porcupine%20Caribou%20Herd%20Status%20Report.pdf
http://www.pcmb.ca/PDF/ahm/Background%20Documents%20and%20Presentations/2013%20Porcupine%20Caribou%20Herd%20Status%20Report.pdf

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Russell, D.E., P.H. Whitfield, J. Cai, A. Gunn, R.G. White, and K. Poole. 2013. CARMA’s
MERRA-based caribou climate database. Rangifer 33, Special Issue No. 21: 145-152.

Russell, D.E., R.G. White, and C.J. Daniel. 2005. Energetics of the Porcupine caribou herd: a
computer simulation model. Technical Report Series No. 431. Canadian Wildlife Service,
Environment Canada, Ottawa, ON. 64 pp.

Russell, H.J. 1990. A photocensus of the Kaminjuriak herd in July 1987. File Report No. 97.
Department of Renewable Resources, Government of the Northwest Territories,
Yellowknife, NT. 34 pp.

Rged, K.H., @. Holand, H. Gjostein, and H. Hansen. 2005. Variation in male reproductive
success in a wild population of reindeer. Journal of Wildlife Management 69: 1163-1170.

Sahtu Land Use Planning Board [SLUPB]. 2013. Sahtd Land Use Plan. Sahtd Land Use
Planning Board, Fort Good Hope, NT. 183 pp. Website:
https://sahtulanduseplan.org/sites/default/files/final_sahtu land_use_plan_april 29 2013.
pdf [Accessed September 2016].

Schaefer, J.A., C.M. Bergman, and S.N. Luttich. 2000. Site fidelity of female caribou at multiple
spatial scales. Landscape Ecology 15: 731-739.

Schmelzer, 1. and R. Otto. 2003. Winter range drift in the George River caribou herd: a response
to summer forage limitation? Rangifer Special Issue No. 14: 113-122.

Seaman, D.E., J.J. Millspaugh, B.J. Kernohan, G.C. Brundige, K.J. Raedeke, and R.A. Gitzen.
1999. Effects of sample size on kernel home range estimators. Journal of Wildlife
Management 63: 739-747.

Seccombe-Hett, P. and J. Walker-Larsen. 2004. Forest growth after fire and clearing for seismic
lines in the upland habitats of the Gwich’in Settlement Area. Gwich’in Renewable
Resources Board, Inuvik, NT. 50 pp. Website:
http://www.grrb.nt.ca/pdf/seismiclines/Seismic2004.pdf [Accessed December 2016].

Serrouya, R., H. van Oort, and C. DeMars. 2015. Wolf census in three boreal caribou ranges in
British Columbia: results from 2015. Alberta Biodiversity Monitoring Institute,
Edmonton, AB. 23 pp.

Sharma, S., S. Couturier, and S.D. Coété. 2009. Impacts of climate change on the seasonal
distribution of migratory caribou. Global Change Biology 15: 2549-2562.

Sinclair, A.R.E., J.M. Gosline, G. Holdsworth, C.R. Krebs, S. Boutin, J.N.M. Smith, R.
Boonstra, and M. Dale. 1993. Can the solar cycle and climate synchronize the snowshoe
hare cycle in Canada? Evidence from tree rings and ice cores. American Naturalist 141:
173-198.

Skarin, A., O. Danell, R. Bergstrom, and J. Moen. 2004. Insect avoidance may override human

NORTHWEST TERRITORIES

SPEC|ES Page 234 of 252
AT RISK

COMMITTEE


https://sahtulanduseplan.org/sites/default/files/final_sahtu_land_use_plan_april_29_2013.pdf
https://sahtulanduseplan.org/sites/default/files/final_sahtu_land_use_plan_april_29_2013.pdf
http://www.grrb.nt.ca/pdf/seismiclines/Seismic2004.pdf

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

disturbances in reindeer habitat selection. Rangifer 24: 95-103.

Skarin, A., O. Danell, R. Bergstrom, and J. Moen. 2008. Summer habitat preferences of GPS-
collared reindeer Rangifer tarandus tarandus. Wildlife Biology 14: 1-15.

Skoog, R.O. 1968. Ecology of the caribou (Rangifer tarandus granti) in Alaska. PhD Thesis.
University of California, Berkley, CA. 699 pp.

Soppela, P., M. Nieminen, and J. Timisjarvi. 1986. Thermoregulation in reindeer. Rangifer
Special Issue No. 1: 273-278.

Soya, AJ., N.M. Tchevbakova, N.H.F. French, M.D. Flanigan, H.H. Shugart, B.J. Stocks, A.I.
Sukhinin, E.l. Parfenova, F.S. Chapin Ill, and P.W. Stackhouse Jr. 2007. Climate-
inducted boreal forest change: predictions versus current observations. Global and
Planetary Change 56: 274-296.

Species at Risk Committee [SARC]. 2012. Species Status Report for Boreal Caribou (Rangifer
tarandus caribou) in the Northwest Territories. Species at Risk Committee, Yellowknife,

NT. 176 pp.
Species at Risk Committee [SARC]. 2015. Detailed Instructions for Preparation of a SARC
Status Report: Scientific Knowledge Component. Website:

http://www.nwtspeciesatrisk.ca/sites/default/files/2015 may 14 sarc instructions sk fin
al.pdf [Accessed December 2016].

Stankowich, T. 2008. Ungulate flight responses to human disturbance: a review and meta-
analysis. Biological Conservation 141: 2159-2173.

State Climate Office of North Carolina. 2016. Global patterns — Arctic & North Atlantic
Oscillations (AO & NAO). Website: http://climate.ncsu.edu/climate/patterns/NAO.html
[Accessed September 2016].

Stow, D.A., A. Hope, D. McGuire, D. Verbyla, J. Gamon, F. Huemmrich, S. Houston, C. Racine,
M. Sturm, K. Tape, L. Hinzman, K. Yoshikawa, C. Tweedie, B. Noyle, C. Silapaswan, D.
Douglas, B. Griffith, G. Jia, H. Epstein, D. Walker, S. Daeschner, A. Petersen, L. Zhou,
and R. Myneni. 2004. Remote sensing of vegetation and land-cover change in Arctic
tundra ecosystems. Remote Sensing of Environment 89: 281-308.

Sutherland, M. and A. Gunn. 1996. Bathurst calving ground surveys, 1965-1996. File Report No.
118. Department of Resources, Wildlife and Economic Development, Government of the
Northwest Territories, Yellowknife, NT. 97 pp.

Svihus, B. and @. Holand. 2000. Lichen polysaccharides and their relation to reindeer/caribou
nutrition. Journal of Range Management 53: 642-648.

Syroechkovski, E.E. 1995.Wild Reindeer. Smithsonian Inst. Libraries Press, Washington, DC.
290 pp.

NORTHWEST TERRITORIES

SPEC|ES Page 235 of 252
AT RISK

COMMITTEE


http://www.nwtspeciesatrisk.ca/sites/default/files/2015_may_14_sarc_instructions_sk_final.pdf
http://www.nwtspeciesatrisk.ca/sites/default/files/2015_may_14_sarc_instructions_sk_final.pdf
http://climate.ncsu.edu/climate/patterns/NAO.html

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Taillon, J., M. Festa-Bianchet, and S. D. Coté. 2012. Shifting targets in the tundra: protection of
migratory caribou calving grounds must account for spatial changes over time. Biological
Conservation 147: 163-173.

Tait Consulting. 2013. NWT Environmental Monitoring Annual Results Workshop: 2012/2013
Summary Report. Cumulative Impact Monitoring Program, Yellowknife, NT. 59 pp.

Technical Working Group and Management Committee for the Parties. 2006. Old Crow Flats
(Van Tat K’atr’anahtii) Special Management Area Management Plan. Vuntut Gwitchin
Government and Government of Yukon, Whitehorse, YT. 68 pp. Website:
http://www.env.gov.yk.ca/publications-maps/documents/old_crow_flats with_maps.pdf
[Accessed September 2016].

Theberge, M. and J. Nagy. 2001. Bluenose-West and Cape Bathurst caribou herds calving
ground classification survey June 2000, 2001. File Report. Parks Canada Agency, Tuktut
Nogait National Park, Inuvik, NT. 25 pp.

Thomas, D.C. 1969. Population estimates and distribution of barren-ground caribou in the
Mackenzie District, N.W.T., Saskatchewan, and Alberta — March to May, 1967.
Canadian Wildlife Service Report Series. Canadian Wildlife Service, Environment
Canada, Ottawa ON. 44 pp.

Thomas, D.C. 1998. Fire-caribou relationships (V): winter diet of the Beverly herd in northern
Canada, 1980-1987. Technical Report Series No. 313. Canadian Wildlife Service, Prairie
and Northern Region, Edmonton, AB. 41 pp.

Thomas, D.C. and S.J. Barry. 1990a. Age specific fecundity of the Beverly herd of barren-
ground caribou. Rangifer Special Issue 3: 257-263.

Thomas, D.C. and S.J. Barry. 1990b. A life-table for female barren-ground caribou in north-
central Canada. Rangifer Special Issue 3: 177-184.

Thomas, D.C. and H.P.L. Kiliaan. 1990. Warble infestations in some Canadian caribou and their
significance. Rangifer Special Issue 3: 409-417.

Thomas, D.C. and H.P.L. Kiliaan. 1998a. Fire-caribou relationships: (IV) recovery of habitat
after fire on winter range of the Beverly herd. Canadian Wildlife Service Technical
Report Series No. 312. Canadian Wildlife Service, Prairie and Northern Region,
Edmonton, AB. 115 pp.

Thomas, D.C. and H.P.L. Kiliaan. 1998b. Fire-caribou relationships: (11) fecundity and physical
condition of the Beverly herd. Technical Report Series No. 310. Canadian Wildlife
Service, Prairie and Northern Region, Edmonton, AB. 96 pp.

Thomas, D.C., H.P.L. Kiliaan, and T.W.P. Trottier. 1998. Fire-caribou relationships: (l1I)
movement patterns of the Beverly herd in relation to burns and snow. Technical Report
Series No. 311. Canadian Wildlife Service, Prairie and Northern Region, Edmonton, AB.

NORTHWEST TERRITORIES

SPEC|ES Page 236 of 252
AT RISK

COMMITTEE


http://www.env.gov.yk.ca/publications-maps/documents/old_crow_flats_with_maps.pdf

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

176 pp.

Thomas, D.C., E.J, Edmonds, and H. J. Armbruster. 1999. Range types and their relative use by
Peary caribou and muskoxen on Melville Island, NWT. Canadian Wildlife Service
Technical Report Series No. 343. Canadian Wildlife Service, Prairie and Northern
Region, Edmonton, AB. 146 pp.

Thomas, D.J., B. Tracey, H. Marshall, and R.J. Norstrom. 1992. Arctic terrestrial ecosystem
contamination. Science of the Total Environment 122: 135-164.

Timisjarvi, J., M. Nieminen, and A.L. Sippola. 1984. The structure and insulation properties of
the reindeer fur. Comparative Biochemistry and Physiology 79 A: 601-609.

Thcho Government. 2012. Thchgo Wenek’e: Thchgo Land Use Plan. Thcho Government,
Behchokg, NT. 66 pp. Website: http://www.tlicho.ca/sites/default/files/105-
LandUsePlan_FINAL%20VERSION%5B2%5D.pdf [Accessed September 2016].

Thcho Government and Government of the Northwest Territories. 2011. Revised Joint Proposal
on Caribou Management Actions in Wek'eezhii: Implementation Plan. Behchok¢ and
Yellowknife, NT. Wek'éezhit Renewable Resources Board, Yellowknife, NT. 61 pp.

Thcho Government and Government of the Northwest Territories. 2016a. Response to WRRB’s
Reasons for Decision Related to Joint Proposal for the Management of the Bathurst
?ekwo (Barren-ground caribou) Herd. Wek’¢éezhit Renewable Resources Board,
Yellowknife, NT. 6 pp. Website:
http://www.wrrb.ca/sites/default/files/Response%20to%20WRRB%E2%80%995%20Rea
sons%20for%20Decision%20Related%20t0%20Joint%20Proposal%20for%20the%20Ma
nagement%200f%20the%20Bathurst%20Herd.pdf [Accessed April 2017].

Thcho Government and Government of the Northwest Territories. 2016b. WRRB
Determinations #1-2016 and #2-2016, and Recommendations #1-2016, #2-2016, #3-
2016, #4-2016, #5-2016, #6-2016 and #7-2016 from Decision Report on Bluenose-East
Herd. Wek’¢ezhit Renewable Resources Board, Yellowknife, NT. 8 pp. Website:
http://www.wrrb.ca/sites/default/files/TG-
ENR%20Response%20t0%20WRRB%20Determinations%20and%20Recommendations
%20-%2008.29.16%20-%20%20FINAL.%20docx.pdf [Accessed April 2017).

Tracz, B. pers. comm. 2015. Comments on draft Status of Barren-ground Caribou (Rangifer
tarandus groenlandicus) in the NWT. September 2015. Wildlife Management Biologist,
Wek’¢ezhi1 Renewable Resources Board, Yellowknife, NT.

Valkenburg, P., D.A. Anderson, J.L. Lewsi, and D.J. Reed. 1985. Evaluation of an aerial photo-
census technique for caribou based on radio-telemetry. Proceedings of the Second North
American Caribou Workshop. McGill Subarctic Research Paper 40: 287-299.

Valkenburg, P., D.G. Kellyhouse, J.L. Davis, and J.M. Van Hoef. 1994. Case history of the

NORTHWEST TERRITORIES

SPEC'ES Page 237 of 252
AT RISK

COMMITTEE


http://www.tlicho.ca/sites/default/files/105-LandUsePlan_FINAL%20VERSION%5B2%5D.pdf
http://www.tlicho.ca/sites/default/files/105-LandUsePlan_FINAL%20VERSION%5B2%5D.pdf
http://www.wrrb.ca/sites/default/files/Response%20to%20WRRB%E2%80%99s%20Reasons%20for%20Decision%20Related%20to%20Joint%20Proposal%20for%20the%20Management%20of%20the%20Bathurst%20Herd.pdf
http://www.wrrb.ca/sites/default/files/Response%20to%20WRRB%E2%80%99s%20Reasons%20for%20Decision%20Related%20to%20Joint%20Proposal%20for%20the%20Management%20of%20the%20Bathurst%20Herd.pdf
http://www.wrrb.ca/sites/default/files/Response%20to%20WRRB%E2%80%99s%20Reasons%20for%20Decision%20Related%20to%20Joint%20Proposal%20for%20the%20Management%20of%20the%20Bathurst%20Herd.pdf
http://www.wrrb.ca/sites/default/files/TG-ENR%20Response%20to%20WRRB%20Determinations%20and%20Recommendations%20-%2008.29.16%20-%20%20FINAL.%20docx.pdf
http://www.wrrb.ca/sites/default/files/TG-ENR%20Response%20to%20WRRB%20Determinations%20and%20Recommendations%20-%2008.29.16%20-%20%20FINAL.%20docx.pdf
http://www.wrrb.ca/sites/default/files/TG-ENR%20Response%20to%20WRRB%20Determinations%20and%20Recommendations%20-%2008.29.16%20-%20%20FINAL.%20docx.pdf

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Fortymile Caribou Herd, 1920-1990. Rangifer 14(1): 11-22.

Van der Waal, R., J. Irvine, A. Stien, N. Shepherd, and S.D. Albon. 2000. Faecal avoidance and
the risk of infection by nematodes in a natural population of reindeer. Oecologia 124: 19-
25.

van Dijk, J., L. Gustavsen, A. Mysterud, R. May, O. Flagstad, H. Brgseth, R. Andersen, R.
Andersen, H. Steen, and A. Landa. 2008. Diet shift of a facultative scavenger, the
wolverine, following recolonization of wolves. Journal of Animal Ecology 77: 1183-
1190.

Veitch, A. 2001. An unusual record of a white-tailed deer (Odocoileus virginianus) in the
Northwest Territories. Canadian Field-Naturalist 115: 172-175.

Vistnes, L.I., C. Nellemann, P. Jordhgy, and O.-G. Stgen. 2008. Summer distribution of wild
reindeer in relation to human activity and insect stress. Polar Biology 31: 1307-1317.

Wek’¢ezhiit Renewable Resources Board [WRRB]. 2016a. WRRB Reasons for Decision Final
Report, Part A — Bathurst Caribou Herd. Wek’¢ezhit Renewable Resources Board,
Yellowknife, NT. 90 pp. Website:
http://www.wrrb.ca/sites/default/files/\WRRB%20t0%20ENR-TG%20-
%20Final%20Bathurst%20Reasons%20for%20Decision%20Report%20-
%20Part%20A%20-%2026may16.pdf [Accessed April 2017].

Wek’éezhiir Renewable Resources Board [WRRB]. 2016b. WRRB Reasons for Decision Final
Report, Part A — Bluenose-East Caribou Herd. Wek’¢ezhii Renewable Resources Board,
Yellowknife, NT. 92 pp. Website:
http://www.wrrb.ca/sites/default/files/ WRRB%20t0%20ENR-TG%20-
%20Final%20Bluenose-East%20Reasons%20for%20Decision%20Report%20-
%20Part%20A%20-%2013junel6.pdf [Accessed April 2017).

Weladji, R.B. and B.C. Forbes. 2002. Disturbance effects of human activities on Rangifer
tarandus habitat: implications for life history and population dynamics. Polar Geography
26: 171-186.

Weladji, R.B., D.R. Klein, @. Holand, and A. Mysterud. 2002. Comparative response of
Rangifer tarandus and other northern ungulates to climate variability. Rangifer 22: 33-50.

Weladji, R.B. and @. Holand. 2006. Influences of large-scale climatic variability on reindeer
population dynamics — implications for reindeer herding in Norway. Climate Research
32:119-127.

White, R.G. 1983. Foraging patterns and their multiplier effects on productivity of northern
ungulates. Oikos 40: 377-384.

White, R. and J. Trudell. 1980. Patterns of herbivory and nutrient intake of reindeer grazing
tundra vegetation. Pp. 180-195 in Proceedings of the Second International

NORTHWEST TERRITORIES

SPEC]ES Page 238 of 252
AT RISK

COMMITTEE


http://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%20Final%20Bathurst%20Reasons%20for%20Decision%20Report%20-%20Part%20A%20-%2026may16.pdf
http://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%20Final%20Bathurst%20Reasons%20for%20Decision%20Report%20-%20Part%20A%20-%2026may16.pdf
http://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%20Final%20Bathurst%20Reasons%20for%20Decision%20Report%20-%20Part%20A%20-%2026may16.pdf
http://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%20Final%20Bluenose-East%20Reasons%20for%20Decision%20Report%20-%20Part%20A%20-%2013june16.pdf
http://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%20Final%20Bluenose-East%20Reasons%20for%20Decision%20Report%20-%20Part%20A%20-%2013june16.pdf
http://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%20Final%20Bluenose-East%20Reasons%20for%20Decision%20Report%20-%20Part%20A%20-%2013june16.pdf

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Reindeer/Caribou Symposium 17-21 September 1979, Roros, Norway.

White, R.G., C.J. Daniel, and D.E. Russell. 2013. CARMA’s integrative modeling: historical
background of modeling caribou and reindeer biology relevant to development of an
energy/protein model. Rangifer 33 Special Issue No. 21: 153-160.

Whitten, K.R. 1995. Antler loss and udder distention in relation to parturition in caribou. Journal
of Wildlife Management 59: 273-277.

Whitten, K.R., G.W. Garner, F.J. Mauer, and R.B. Harris. 1992. Productivity and early calf
survival in the Porcupine caribou herd. Journal of Wildlife Management 56:201-212.

Williams, T.M. 1995. Beverly calving ground surveys, June 5-16 1993 and June 2-13 1994. File
Report No. 114. Environment and Natural Resources, Government of the Northwest
Territories, Yellowknife, NT. 36 pp.

Williams, M.T. and B. Fournier. 1996. Summary of spring classification surveys of the Bathurst
caribou herd 1985-1995. Manuscript Report No. 92. Department of Resources, Wildlife
and Economic Development, Government of the Northwest Territories, Yellowknife, NT.
50 pp.

Winiarski, K.J., S.R .McWilliams, and R.F. Rockwell. 2012. Rapid environmental degradation in
a subarctic ecosystem influences resource use of a keystone avian herbivore. Journal of
Animal Ecology 81: 1132-1142.

Witter, L.A. 2010. Interrelationships between weather, parasitic insects, and barren-ground
caribou (Rangifer tarandus groenlandicus) behaviour in Northwest Territories and
Nunavut. M.Sc. Thesis. University of Northern British Columbia. Prince George, BC.
178 pp.

Witter, L.A., C.J. Johnson, B. Croft, A. Gunn, and M.P. Gillingham. 2012a. Behavioural trade-
offs in response to external stimuli: time allocation of an Arctic ungulate during varying
intensities of harassment by parasitic flies. Journal of Animal Ecology 81: 284-295.

Witter, L.A., C.J. Johnson, B. Croft, A. Gunn, and L.M. Poirier. 2012b. Gauging climate change
effects at local scales: weather-based indices to monitor insect harassment in caribou.
Ecological Applications 22: 1838-1851.

Wolfe, S.E., B. Griffith, and C. Gray. 2000. Response of reindeer and caribou to human
activities. Polar Research 19: 63-73.

Wu, J., A. Veitch, S. Checkley, A. Dobson, and S.J. Kutz. 2012. Linear enamel hypoplasia in
caribou (Rangifer tarandus groenlandicus): a potential tool to assess population health.
Wildlife Society Bulletin 36: 554-560.

Zalatan, R., A. Gunn, and G.H.R. Henry. 2006. Long-term abundance patterns of barren-ground
caribou using trampling scars on roots of Picea mariana in the Northwest Territories,

NORTHWEST TERRITORIES

SPEC|ES Page 239 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Canada. Arctic, Antarctic, and Alpine Research 38: 624-630.

Zamin, T.J. and P. Grogan. 2013. Caribou exclusion during a population low increases deciduous
and evergreen shrub species biomass and nitrogen pools in low Arctic tundra. Journal of
Ecology 101: 671-683.

Zhang, X., R. Brown, L. Vincent, W. Skinner, Y. Feng, and E. Mekis. 2011. Canadian climate
trends, 1950-2007. Canadian Biodiversity: Ecosystem Status and Trends 2010, Technical
Thematic Report No. 5. Canadian Council of Resource Ministers. Ottawa, ON. iv + 21 p.
Website: http://www.biodivcanada.ca/default.asp?lang=En&n=137E1147-0 [Accessed
August 2012].

Zittlau, K.A. 2004. Population genetic analyses of North American caribou (Rangifer tarandus).
PhD Thesis. Department of Biological Sciences, University of Alberta, Edmonton,
Alberta. 199 pp.

NORTHWEST TERRITORIES

SPEC'ES Page 240 of 252
AT RISK

COMMITTEE


http://www.biodivcanada.ca/default.asp?lang=En&n=137E1147-0

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Traditional
and Community Knowledge component

Biography of Preparers

Adam Bathe
(Blyth and Bathe Consulting)

After graduating with a B.A. in Anthropology, Adam worked for a number of consulting
companies on projects related to natural and cultural resource management.

Before establishing Blyth & Bathe, Adam worked for a large consulting company. One of the
major projects he worked on there was to develop a massive annotated bibliography containing
all of the relevant reports on cumulative impacts from the oil sands. This project included local
and traditional knowledge. With the same company, he worked on the “Mark of the Métis”
project, where elders and resource users throughout the Wood Buffalo region were interviewed
on their way of life. Different reports were developed for each family, community, and region as
awhole.

With Blyth & Bathe, Adam has developed a wealth of experience delivering community-based
environmental monitor training across the NWT and an extensive background in traditional
knowledge consulting work. He has worked on several traditional knowledge projects that feed
into the regime described by the Mackenzie Valley Resource Management Act, the most recent
being traditional knowledge work for the renewal of Enbridge’s land use permit.

NORTHWEST TERRITORIES

SPEC'ES Page 241 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Traditional
and Community Knowledge component

John Blyth
(Blyth and Bathe Consulting)

John Blyth has worked as an anthropologist, instructor, and environmental consultant for seven
years, beginning with his work on the Smith’s Landing Traditional Use Study and flowing into
his years of instructional work with Aurora College as a firearms instructor and as a traditional
knowledge researcher.

John has extensive experience instructing and training environmental monitors, instructing more
than a dozen month-long environmental monitor courses. John is also certified through
Environment Canada and the Canadian Rivers Institute to manage projects based around the
Canadian Aquatic Biomonitoring Network (CABIN) protocols for the assessment of stream
health. John has received training on conducting water sampling from Taiga Labs, as well as
other sampling protocols such as caribou scat sampling and ENR caribou health and body
condition sampling. John has completed several traditional knowledge projects, including studies
for Enbridge Pipelines and Devonian Metals.

John has extensive experience in both cultural resource management and community-based
education. This has included the research, interviews, data collection, and analysis for Smith’s
Landing First Nation’s Traditional Use Study.

NORTHWEST TERRITORIES

SPEC|ES Page 242 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Biography of Preparers

Anne Gunn
(B.A., Ph.D., Independent consultant, Salt Spring Island, BC).

Anne has over 30 years of experience with caribou field studies, management and research. She

has experience with caribou status assessment and recovery planning and has considerable field
experience with barren-ground caribou.

Kim Poole
(M.Sc., R.P.Bio., Aurora Wildlife Research, Nelson, BC).

Kim has 30 years of wildlife research and management experience in northern and western
Canada, 15 years of which was spent in Yellowknife with the territorial government. He has
considerable experience with caribou in both British Columbia and NWT/NU, having worked on
impact assessments, movement and distribution modelling, survey design and implementation,
surveys, and habitat studies. Anne and Kim have drafted the NWT SARC reports on Peary
caribou and Dolphin and Union caribou.

NORTHWEST TERRITORIES

SPEC|ES Page 243 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

Appendix A

DEFINITIONS USED IN THIS REPORT

Annual calving
ground

Antlered female

Breeding females

Calf

Calving ground

Concentrated

calving area

Delineate calving

ground

Density

Dispersion

Distribution

Extent of calving

Kriging

The area occupied by parturient caribou from birth through the initiation
of foraging by calves - at about 3 weeks after birth (Russell et al. 2002).

A female with 1 or 2 hard antlers during or after calving.

A female that is with hard antler prior to or during peak of calving, or a
non-antlered female with calf at heel (see text for more discussion).

During calving ground surveys, calves are newly born individuals, days
old.

The area occupied by the parturient barren-ground caribou from calf birth
through the initiation of foraging by calves (Russell et al. 2002).

The area of relatively high use within an annual calving ground (Russell
et al. 2002).

To draw the boundary around the peak calving ground during a
systematic reconnaissance survey.

Number of caribou per unit area — in this report, caribou/km? (based on
aerial survey observations during transect survey).

Pattern of spatial distribution (typically scale dependent as to whether
clumped, random or spaced).

The area occupied by the ‘population’ during a specific season — requires
definition of boundaries.

The outer perimeter of all known annual calving grounds (Russell et al.
2002).

An interpolation mapping technique that employs smoothing of the data
being presented.
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Non-antlered A female with no hard antlers. Non-pregnant females drop their antlers

female earlier in the spring, and depending upon nutrition, may have antler buds
during the calving season. Parturient females usually drop their antlers
within 1 week after calving (Whitten 1995).

Parturient females ~ Pregnant females prior to parturition; also used as females that have
recently calved (post-partum).

Parturition The act of calving.

Peak of calving The date (median) when approximately 50% of the females had calved
(Russell et al. 2002). Determination during surveys is based on
observations of calves with parturient females (e.g., Nishi et al. 2007);
from satellite collar data is determined from changes in movement rates
by collared females (Fancy and Whitten 1991).

Peak calving The area used by parturient females during calving in a particular year
ground (Gunn et al. 2008).

Peak calving The outer perimeter of all known peak calving grounds (i.e., covering
grounds multiple years; Gunn et al. 2008).

Segment A 5-km or 10-km section of a transect (usually 800 m wide) used to sum

counts and densities of caribou observed on transect.

Stratification To further define areas of relatively similar densities (of breeding
females) within the delineated calving ground, and to re-survey those
strata to obtain more precise estimates.

NORTHWEST TERRITORIES

SPEC'ES Page 245 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

TRADITIONAL KNOWLEDGE DEFINITIONS

AKAITCHO REGION
Yellowknives Dene First Nation

Past knowledge of the land — and the impacts past generations had — is an important part of how
future generations use the land and is integral to respecting the land, the water and the air.

http://ykdene.com/about-us/traditional-knowled-ge/
GWICH’IN REGION
Gwich’in Tribal Council

http://reviewboard.ca/upload/ref library/GTC%20FINAL%20TK%20POLICY %202004.pdf

The Gwich’in recognize and value the fact that living on the land for many millennia has
provided them with an extensive body of knowledge, values, beliefs and practices that many
people today refer to as traditional knowledge. This knowledge, which has been passed down
orally and through personal experience and spiritual teachings, is the foundation of Gwich’in
identity and survival. It continues to have relevance today and draws its’ strength from being
used, revised and continuously updated to take into consideration new knowledge. The
Gwich’in hold this knowledge in trust for future generations in the belief that this knowledge is
of benefit to themselves and all humanity. The Gwich’in believe the best way to ensure its
survival is to continue to use it and share it in a matter that respects this knowledge.

DEHCHO REGION
Dehcho First Nation

The collective intellectual property of Dehcho First Nations' members to Stories, Customs,
Experiences, Knowledge, Practices, Beliefs and Spiritual Teaching passed on by our parents
from our ancestors. This Knowledge will continue to exist and be passed on to our children and
future generation. The rights to this knowledge must be protected.

http://www.reviewboard.ca/upload/ref library/DCFN%20TK%20research%20protocol.pdf

Dehcho Land Use Planning Committee

Traditional knowledge is defined as knowledge and values which have been acquired through
experience, observation, from the land or from spiritual teachings, and handed down from one
generation to another.

http://www.reviewboard.ca/upload/ref library/Dehcho tk policy.pdf

Sambaa K’e Dene Band
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For the purposes of this policy, yandut’6h includes:

* The collective and evolving stories, experiences, practices, knowledge, and beliefs of our
ancestors that developed from a close relationship with the land and are held in trust by our
elders for future generations, and

* Knowledge and information gained thr ough previous experiences with land and resource
development in this area and through contemporary land use activities and practices.

http://www.nwtwaterstewardship.ca/sites/default/files/ Tk%20policy%20Sambaa%20K'e%20Den
e%20Band.pdf

INUVIALUIT REGION

Inuvialuit Regional Corporation

Inuvialuit have lived on the land for thousands of years. Inuvialuit culture, language and
subsistenc e practices are derived from intimate knowledge of the land and its rootedness in a
close physical and spiritual relationship with the land. This cultural knowledge and way of life is
often referred to as Traditional Knowledge. It is the foundation of the culture and identity of
Inuvialuit.

Because this knowledge is rooted in a way of life, the term “traditional” refers to its continuity
with the past; however, it is knowledge that is constantly used, updated, revised and
accommodated to changing situations and circumstances. Like every culture, Inuvialuit culture
and knowledge is in constant development as cultural values and beliefs must negotiate and
accommodate new circumstances and situations. (page 3)

https://nwtresearch.com/sites/default/files/inuvialuit-regional-corporation.pdf
METIS NATION
NWT Meétis Nation

“Traditional Knowledge” or “TK” means the beliefs and knowledge about the Indigenous Métis
traditional way of life and observations about the environment, which has been transmitted from
generation to generation by oral or written communication.

http://nwtmetisnation.ca/wp-content/uploads/2016/02/TKpolicy.pdf
SAHTU REGION

?ehdzo Got’ine Gots’¢ Nakedi/Sahtii Renewable Resources Board*

Traditional Dene ideology or traditional knowledge consists of a spiritually based moral code or
ethic that governs the interaction between the human, natural and spiritual worlds. All things are
related and, to become a true Dene, a balanced relationship with the earth and the creator must be
maintained. The land and its resources should be tended for the benefit of future generations. A
number of general principles and specific rules exist that regulate human behavior towards
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nature.

Although traditional knowledge is difficult to define due to its dynamic nature, it is important to
note that it is a factual knowledge, based on direct observation and experience, and shared within
the community and over generations.

http://srrb.nt.ca/index.php?option=com content&view=article&id=99& Itemid=559

*the Board is currently sponsoring a Working Group initiative to develop Traditional Knowledge
Research Guidelines, and may soon revise the definition based on the outcome of this work.

TLICHQ REGION
Dedats’eetsaa: Thchg Research and Training Institute

Indigenous scholars have suggested that traditional knowledge unifies theory and practice and
that it cannot be separated from a way of being and a way of doing. TK as a way of knowing is a
method of reasoning that is most appropriate for complexity, as it seeks to make sense of diverse
variables. It also purposely integrates subjective ways of knowing such as spirit, values and
compassion. This range of descriptions has led some observers to conclude that it is not a proper
field of study at all. Others argue that the prefix “traditional” is completely misguided, as this
suggests something that is static, rigid, fixed and unchanging when in fact it is fluid and
generative, integrating the weave of pattern and variation into new ways of knowing.

http://www.research.tlicho.ca/highlights/what-traditional-knowledge

NORTHWEST TERRITORIES

Government of the Northwest Territories

Traditional knowledge - knowledge and values, which have been acquired through experience,
observation, from the land or from spiritual teachings, and handed down from one generation to
another.

http://www.enr.gov.nt.ca/sites/default/files/documents/53 03 traditional knowledge policy.pdf

Mackenzie Valley Review Board

Traditional Environmental Knowledge is about the knowledge and experience that aboriginal
people have acquired through living on the land. This knowledge has evolved over the years and
IS current.

http://www.reviewboard.ca/upload/ref library/1247177561 MVReviewBoard Traditional Kno
wledge Guidelines.pdf

CANADA

Assembly of First Nations
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Aboriginal Traditional Knowledge is not a concept that is easily defined or categorized.
However, it can be generally described as the customary ways in which aboriginal peoples have
done or continue to do certain things or activities, as well as the new ideas or ways of doing
things that have been developed by Aboriginal peoples which respect their traditions, cultures
and practices. Many of these customary ways have been passed on from generation to generation
and are considered sacred. This unique body of knowledge is culturally based, context specific,
holistic and differs from nation to nation.

The Royal Commission on Aboriginal People (1996) has also described indigenous knowledge
as “oral culture in the form of stories and myths, coded and organized by knowledge systems for
interpreting information and guiding action...a dual purpose to manage lands and resources and
to affirm and reinforce one’s relationship to the earth and its inhabitants.”

ATK can also be seen as the summation of all knowledge, information, and traditional
perspectives relating to the skills, understandings , expertises, facts, familiarities, justified
beliefs, revelations, and observations that are owned, controlled, created, preserved, and
disseminated by a particular Indigenous nation. ATK is comprised of a holistic body of
knowledge and it remains the sole right of the community to determine what knowledge
establishes their ATK. It is important to note that these are general definitions and do not
necessarily reflect or conform to the definitions held by ATK holders. However; the definitions
rightfully illustrates the complexities in defining ATK, these challenging aspects will provide the
basis of this discussion paper and will be re-examined and discussed further in relation to IPRs.

http://www.afn.ca/uploads/files/env/atk and ip considerations.pdf

INTERNATIONAL

United Nations Inter-Agency Support Group (IASG) on Indigenous Issues

Traditional knowledge refers to the knowledge, innovations and practices of indigenous and
local communities around the world. Developed from experience gained over the centuries and
adapted to the local culture and environment, traditional knowledge is transmitted orally from
generation to generation. It tends to be collectively owned and takes the form of stories, songs,
folklore, proverbs, cultural values, beliefs, rituals, community laws, local language, and
agricultural practices, including the development of plant species and animal breeds.

http://www.un.org/en/qga/president/68/pdf/wcip/lASG%20Thematic%20Paper %20Traditional%
20Knowledge%20-%20revl.pdf

World Intellectual Property Organisation

Traditional knowledge (TK) is knowledge, know-how, skills and practices that are developed,
sustained and passed on from generation to generation within a community, often forming part of
its cultural or spiritual identity.

While there is not yet an accepted definition of TK at the international level, it can be said that:

NORTHWEST TERRITORIES

SPEC]ES Page 249 of 252
AT RISK

COMMITTEE


http://www.afn.ca/uploads/files/env/atk_and_ip_considerations.pdf
http://www.un.org/en/ga/president/68/pdf/wcip/IASG%20Thematic%20Paper_%20Traditional%20Knowledge%20-%20rev1.pdf
http://www.un.org/en/ga/president/68/pdf/wcip/IASG%20Thematic%20Paper_%20Traditional%20Knowledge%20-%20rev1.pdf

Status of Porcupine Caribou and Barren-ground Caribou in the NWT — Scientific
Knowledge component

TK in a general sense embraces the content of knowledge itself as well as traditional cultural
expressions, including distinctive signs and symbols associated with TK.

TK in the narrow sense refers to knowledge as such, in particular the knowledge resulting from
intellectual activity in a traditional context, and includes know-how, practices, skills, and
innovations.

Traditional knowledge can be found in a wide variety of contexts, including: agricultural,
scientific, technical, ecological and medicinal knowledge as well as biodiversity-related
knowledge.

http://www.wipo.int/tk/en/tk/
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EXTENT OF OCCURRENCE

As noted in NWT Distribution (p. 98), the ‘extent of occurrence’ encompasses the geographic
distribution of all barren-ground caribou within the NWT (SARC 2010). The ‘extent of
occurrence’ is the area contained within the shortest continuous boundary that encompasses all
known, inferred, or projected sites of present occurrence, excluding cases of vagrancy. Simply
put, it is a measure of the widest possible current range of the species. The extent of occurrence
for the eight central/eastern herds of the NWT (Tuktoyaktuk Peninsula, Cape Bathurst,
Bluenose-West, Bluenose-East, Bathurst, Beverly, Ahiak, and Qamanirjuaq), calculated using a
single minimum convex polygon encompassing the annual range of all herds and excluding the
portions of their annual range not within the NWT, was approximately 787,473 km?. The extent
of occurrence for the Porcupine herd, calculated in the same manner was 21,337 km?. Figure 36
(below) shows the minimum convex polygons for both the total range of the subspecies and
excluding the portion of their annual range not within the NWT.
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Figure 36. Minimum convex polygons used for calculation of extent of occurrence (see NWT Distribution, p. 98).
Orange line around eight central/eastern herds (Tuktoyaktuk Peninsula, Cape Bathurst, Bluenose-West, Bluenose-
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East, Bathurst, Beverly, Ahiak, and Qamanirjuaq) represents total extent of occurrence. The blue line within that
area represents extent of occurrence for these herds excluding the portions of their annual range not within the
NWT. Likewise, the red line around the range of the Porcupine herd represents the total extent of occurrence for this
herd; the light green line within that area represents the NWT extent of occurrence.
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