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assessments to make recommendations on the listing of speciesEteis€flommittee uses objective biological
criteria in its assessments and does not consider-sooimomic factorsAssessmants are based on species status
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Production note:

The drafts of this report were prepared by John Blyth and Adam Bathditi(mal 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 Gigkitiee

(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 SARCOs appoi sdne specitlistatd verify and a | K |
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 resions to the scientific knowledge componerdaswlso undertaken by SARC in
January 2017.

This status report benefitted from the simultaneous drafting of a status report for the assessment
of barrenaground caribou under the fedei@pecies at Risk A¢Conmmittee on the Status of
Endangered Wildlife in Canade&COQSEWIQ 2016). Many of the sections in the scientific
knowledge component of this repartd the COSWIC (2016) report were drafted simultaneously
and therefore contain the same content. SARC ackngedetthe help of the Terrestrial Mammal
Subcommittee of COSEWIC for their work.
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Status of Porcupine Caribou and Barren-ground Caribou in the NWT

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 biologisshtus of the Porcupine caribou hera
geographically distinct populatioof barrenground caribou in the Northwest Territoriehe
assessment was based on this approved status report. The assessment process and objective
biological criteria used by theSpecies at Risk Committee are available at:
www.nwtspeciesatrisk.ca

AssessmentNot at risk in the Northwest Territories

The species has been assessed and is not currently at risk of extinction givemreéhé c
circumstances.

Reasondor the assessment: The Porcupine caribou herd fitsriterion (&) for not at risk.

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

Main Factors:

T The Porcupine h e bedrd mcregsingp avér ahte i pash threlerdoau
generations and the current population estimate is the highest since standardized
population techniques started being used in the early 1970s.

1 Since 201, Porcupine herd birth rates, June calf survival, andgabging survival have
remained relatively strong in most years.

1 Specific international and interjurisdictional cemanagement structures are well
established and functioning to address concertis the Porcupine herd. Harvest for the
Porcupine herd is led by a Harvest Management Plan.

M The main threats are:

o Human ativity within Porcupine caribou habitat, such as increased hunting
access and potential future mineral and oil and gas exploratiaeatbpment.

o Climate changeelated habitat changes have been noted (e.g., deep snow, melting
permafrost, changes in the timing of spring grapnincrease in shrub cover).

Additional Factors:

1 Most caribou herds in the circumpolar north are in declinete@itly, Porcupine caribou
are an exceptioas 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 anticipat&dich delines may be exacerbated by
changes in climate and habitat interactions theg not fully undersbod Caribou
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populations are in decline globally and there is concern that there is an overarching cause
exerting its influence globallthat could impact Raupine caribou in the future

1 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 prestde election in the United States. The
current United Statesd administration has
offshore leasing for energy projects.

Positive influencesn Porcupine caribou and their habitat:

1 In addition to the effective magament mentioned previousifet calving grounds of the
Porcupine caribou herd are currently protected by the Arctic National Wildlife Refuge.

Recommendations:

T Gi ven t he i mportance of Porcupine cari bou
happening with dter barrerground caribou herds in the circumpolar nottte Species
at Risk Committeeecommend 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 thether eight barreground caribou herdshe Species aRisk Committee
recommends it be considered forassessment. If potential threats to thercupine
calving grounds become realitipr example, the opening of the Arctic National Wildlife
Refuge to @ and gas developmenhen reassessmemhay beneeded.

1 Given that the Porcupine caribou herd seems to be an exception to the global decline in
barrenground caribou herds, consideration should be given to increasing traditional
knowledge and scientificesearch into the underlying causes of bageund caribou
population dynamics and habitat changes.
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Status of Porcupine Caribou and Barren-ground Caribou in the NWT

Assessment of Barren-ground Caribou

The Northwest Territories Species at Risk Committee met in Fort Smith, Northwest Territories
on April 5, 2017 and asessed the biological status of barggaund caribou in the Northwest
Territories (including the TuktoyaktuReninsulaCape Bathurst, Bluenos#est, Bluenoséast,

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 atww.nwtspeciesatrisk.ca

AssessmentT hreatenedin 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.

Reasondor the assessment: Barrerground caribou fit criterion (a) for Threatened

(a) There is evidence that the pdgiion is declining in such a way that it could disappear
from the Northwest Territories in our chil

Main Factors:

1 This means that there is a 10% chance that bamamd caribou could disappear from
the Northwest Territories within 75 yea

1 Although about 530,000 barrgmound caribou still reside either entirely or partially
within the NWT, overall, the numbers have declined by more than 85%llftverds
where we have trend information, except the Qamanirjuaq kerthg the past three
caribou generations (about 25 years).

1 Overall trend demonstrates a continued population decline even though two herds (Cape
Bathurst and Bluenosé@/est) appear to have recently stabilized at very low numbers.

M The main threats are:

o Climate change may act asontinuing threat to barreground caribou through a
complex mechanism involving shifts in timing of gragm changes in summer
forage quality, rairon-snow and icing events on the winter range, longer fire
seasons, melting permafrost and erosion, géano freezeip and thaw timing,
and increasing shrub covdrarasites 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 pidr populations in some areas.

o0 Industrial development is considered to be one of the most significant factors
affecting barrerground caribou. It can disturb caribou and affect their behaviour,
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the quality of habitat and forage, and ultimately, the sahility of the species. It
can also facilitate acces 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
importantin the winter rangeClimate change may lead to even hotter and drier
summers in the NWT, possibly increasing the frequency and intensity of fires.

Additional Factors:

1 Barrenground caribou populations undergo large fluctuations over several decades. The
causs 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 barreground caribou are at low numbers.

1 The threats menti@d above are acting in addition to these large fluctuations. The
cumulative effects from multiple interacting threats are considered unprecedented.

Positive influencesn barrerground caribou and their habitat:

1 Collaborative cemanagement has led to mgeaent planning for caribou and resulted
in measures to reduce harvest in response to low numbers. Range planning has been
initiated for the Bathurst herd.

1 Application of taditional 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.

1 There are communitpased conservation measures and community support for
management actions.

1 Calving grounds of the Bluenod®est 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:

Completeand implemenherd management and actiplians.
Complete or initiate rangdgnning where needed

Improve harvest reporting.

= =2 =4 =4

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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1 Consideration shoulde given to increasing research into causes of bgnamd

caribou population decline and habitat changes to better inform effective management
actions.

1 Climate change is an underlying driver of many of the threats facing lbgnwand
caribou and theihabitat. Action to reduce greenhouse gas emissions is required for the
long term conservation of barrgmound caribou. Actions should be taken to ensure that
the impact of climate change on caribou is highlighted through the appropriate regional,
nationd, 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 knowledg
component executive summary geats a
summary of the key findingas described ir
the body of the reportsée Traditional and
Community Knowledge Compongpt5). The
major sources were from traditional a
community knowledge aessible to the
Species at Risk Committee (SARC) in
published and publicly available format at t
time this report was written. It als
incorporates the input of SARC members W
are traditional knowledge holders.

Preamble

This  scientific  knowledge  compent
executive summary presents a summary of
key findings as described in the body of {
report (seeScientific Knowledge Componel
p. W). The major sources of knowledge we
from peer reviewed papers, original studi
and expert opinions.

Description

Barrenground caribou aremid-sized land
mammals. Barreground caribou are slightl
smaller than the closely related bors
woodland caribou. Both males and femg
have lightcoloured hair around their tail ar
on their stomach, and their coats heeg
progressively darker towards the spi
Femals have smaller antlers, shorter neg
and smaller bodies, and are typically lighter
colouration than the males. Barrground
caribou have the largest antlers relative to t
size of any species of de&ariation in colour
and flavour exists between different herds
the Northwest Territories (NWT). Barre
ground caribou often form large herds and
be seen travelling with numerous oth
individuals.

Description

Barren-ground caribou are a medidbodied
cervid (deer family) They are highly
gregarious travel in large groups, and exhil
long-distance migrations between winteri
and calving groundsMature males have 3g
striking white neck and mane, a brown ba
and a distinct band along the flaskparating
the brown back from the white belly. Fema
and juveniles show a more muted version
themals 6 col ours. Wi de
from light to dark can often be seen in carik
groups.Both sexes are antlered and breeqg
males may havdarge antlers for display an
contest during the rut (breeding segson

Range

In the NWT ,barrenground caribotare located

Range

Barrenground caribou in Canada gvamarily
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Status of Porcupine Caribou and Barren-ground Caribou in the NWT

in the northern half of the territoryroughly
following the treeline, such that herds fou
further east in the territory alsange further tg
the south. Barreground caribou are highl
migratory and travel along their migratior
route several times a year. They will migrg
northwards in the spring to their calvir
grounds and southwards in the fall toeir
winter range.Their massive migration is

response to seasonal chamgethe suitability
of the habitat within the range.

Current winter ranges of barrgnound
caribou of the eastern and central NWT h
contracted somewhat and have shown
general shift northwards. Histoslly, the
winter range in the NWT extended mu
further to the south. In the southeastern por
of the territory in the past, barrgmound
caribou were known to occur much closer
the communities of Fort Smith, Fag
Resolution, and Rocher River inettNWT and
Fort Fitzgerald and Fort Chipewyan in Alber
In the central portion of the territory, wint
rangegwas al so known to
t he sout h, wi t h ca
proximity to the communities of Behchok%
Yellowknife, Dettah, ad Nddo.

In the NWT, some people appear to be able
distinguishamongdifferent herds, or groups
of barrenground caribou using a variety
techniques: their direction of travel, the
range their colour/size/body condition, ar
even the effect thatarying habitat has on th
taste of the meat itself. Even though it
possible to recognize individuals fro
different groups, it is very clear frof
traditional and community knowledge th
there is mixing and movemen@among
neighbouring herds of barregground caribou
In other instances,traditional knowledge

located inthe NWT, Nunavut (NU)and the
Yukon. The Porcupine herd is primari
located in Alaska, with wintering range in t
northern Yukon and NWT. Thiearrenground
caribou herds other than Porcupine caril
(Tuktoyaktuk Peninsula, Cape Bathui
BluenoseWest, Bluenosé&ast, Bathurst
Beverly, and Qamanirjuaq) calve in tung
barrens near the Arctic coast in the NWT &
NU and winter below the treeline of the NW
and in northern regions of Manitob
Saskatchewan, and (historically) Alberta.

The Porcupine herd range includes Alas
Yukon, and the NWT.The ranges of the
Tuktoyaktuk Peninsula, Cape Bathuyrstnd
BluenoseWest herds arealmost entirely,
within the NWT. The ranges of théBluenose
East, Bathurst, Ahiak,and Beverly herds
currently include the NWT and W The
Qamanirjuag hei@ range is mostly in N and
Manitoba, with a small portion in the NW,
and Saskatchewan
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Status of Porcupine Caribou and Barren-ground Caribou in the NWT

holders and communities assert that barrg
ground caribou form larger intermixed, le
isolated populations.

Habitat

Barrernground caribou habitat includes a brg
set of environmental conditions, which ens
their survival These include the space
which they live, predats, snow depth, ic
depth, pests and insects, vegetation, wa
landscape, human activity, climate, and f
Many of the items in the above list are 1
static over time, nor are they evenly distribu
across the landscapeAs a result, barren
ground a@ribou must undertake largeale
migrations to reach habitat appropriate for
season.

The most essential aspect of bargeaund
caribou habitat is the presence of good qua
forage with abundant grasses, sed(
mushrooms, and most importantly les.
Barrenground caribou use broad open ar
where such forage is available, where there
no disturbances, and, especially in th
preference for calving grounds, where th
may see and smell predators from Ig
distances.

Habitat fragmentation anddegradation ig
occurring in the barreground caribou rang
as a result of numerous factors: the desiong
to habitat caused by forest firezlimate
change, access roads, pipelines, mining
mineral exploration projects, hydroelect
developments, idturbances from vehicles ar
machines, seismic lines, and utility corrido
Available traditional and communit
knowledge sources have highlighted decling
the amount of suitable habitat in the NWT.

Habitat

Habitat requirements are partly driven by f{
need for forage, which depends on the tim
of the cariboubds an

nutritional costs relative to the brief pla
growing seaon and long winters of th
subarctic and KActic regions. Barreiground
caribou are generalist foragersdagelect for|
nutrient content according to the stage of p
growth more than plant species. Hab
requirements for calving vary among calvi
grounds, and include reducing the risk

predation while obtaining adequate nutri
intake. On summer rangeeducing exposur
to insect harassment while obtaining h
quality forage are key habitat requiremer
Winter habitat varies among herds and car
tundra or taiga; lichens are the preferred wir
forage in the taigand on the tundra

The most conspuous cause of natural
fragmentationand changeof caribou habitaf
other than the large lakes and major river
from forest fires. Habitat fragmentation caus
by human activities has not been documer
on a large scale within barrgmound caribou
ranges, although reduced use near ac
mines, communities and roads represent
degree of functional habitat loss.
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Status of Porcupine Caribou and Barren-ground Caribou in the NWT

Biology

Female barreiground caribou will reacl
maturity between the ages of two and three
will typically have one caé and in very rae
cases two calvésevery year. Barreground
cariboumales reach maturity at the age of fo
but may not begin breeding at the onset
maturity.

Barrenground caribou follow an annual cyc
from the calving grounds to their wint
habitat. Calves are tigally born eight to nine
months after théall rut (breeding)in late May
or the first two weeks of June, after the spr
migration northwards to the barrerGaribou
youngare taught which foods to eanhd trails
to travel by the older caribouMany of the
barrenground caribou herds seek refuge on
near more windswept coastal areas
hilltops, not only for the good foragin
opportunities they provide, but also as
mechanism to avoid insects and to reduce t
exposure to high temperatures.

Barren-ground caribou are incredibly harg
and well adapted to the environments ti
inhabit. Typically, barresground cariboy
prefer colder temperatures: in winter, c(
weather prevents icing conditions a
inaccessibility of forage, while in summer
reduces insect activity, resulting in less stre
for the caribou and a better body condit
overall. High numbers of insects cause cari
to run around in an attempt to seek refu
resulting in decreased body condition and
extreme cases, mortality fronedt exhaustion.

Wolves areconsideredthe primary predator
of barrerground caribouthoughgrizzly bears
wolverines and possibly lynx and eaglesso

preyon barrenground caribouCaribou appea

Biology

Caribou usually calve at three years of g
although under high forage availability aao
corresponding high rate of body grow
females can calve at two years of agehe
females typicallyhave a single calf every yee
although breeding pauses may occur w
females are in poor condition Synchrony
during the rut likely leads to birth sghrony.
Calving is highly synchronized with mo
calves born within a few days of each other.

Intra-specific interactions (interactions amo
barrenground caribou) are an important fac
in the life cycle of barreground caribou
given their social nate Predators figurén a
large wayin caribou ecology. An array ¢
predators and scavengers depend on ba
ground caribou The role of predation if
caribou dynamics probably differs amo
herds, and has a stronger role in cari
population dynamics wting declines and th
phase of low numbers. Grizzly bears may h
a greater impact omewborn caribouon
calving groundsthan wolves in some herd
but wolves are effectivgearround predators
of all sex and age classes of caribou. Para
and disease are also an importantpart of
caribou ecology, although their role at t
population leveland the effects of climat
changehave beenless studied
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Status of Porcupine Caribou and Barren-ground Caribou in the NWT

to avoid muskogn, generally moving awa
from areas wher muskoxn may be found. In
certain areas, boreal woodland caribou

barrenground caribou have been obsen
intermingling and foraging in the same grouy

Population

It is thowht by traditional knowledge holde
that barrerground caribou have always be
relatively abundant compared to other la
land animals.

Regular banges in barreground cariboy
abundance are the result of a naty
populationcycle. Across the NWT, there is 1
clear agreement on the length of this cy
although itappears tdast somewhere betwee
10 and 60 years. Recent cyclical peaks h
not reached the same levels as past ones. ]
with respect to relative abundance, thoy
there is variation across the herdsditional
and community knowledge holders indica
that there ee likely declines in barreground
caribou. The exceptions are the Porcupnd
Tuktoyaktuk Peninsula herds.

Various forms of disturbance are current
adding to the pressures that bargeaund
caribou may be facing as a part of their natt
cycle ofdecline and recovery.

Population

In 2013, the Porcupine herd was estimate
approximately 197,000 animals (incladi
calves). The most recent estimates toe

Tuktoyaktuk Peninsula, Cape Bathur
BluenoseWest, Bluenosé&ast, Bathurst
Beverly, and Qamnirjuag herds indicate

approximately 530,000 animals (excludi
calves).

Given approximately 30,000 barrerground
caribou within herds that reside either entir
or partially within the NWT, the NWT coul
be considered home to approximately
percent ) of the global population ¢
migratory caribou and reindeer.

By the mid1980s to miell990s (timing varieq
among herds)most NWT herdswere peaking
in abundancedeclines were undesmy during
the late 1990andinto the 2000s. Most were
low numbers B 2013 and showed furthg
declines by 2015. Monte Carlo analyses for
six herds with enough survey data shov
declines over three generations (12%H6)
ranging from 496%. The only herd tha
increased during those three generations
the Porcupinderd, which increased by 31%.

Barrenground caribou populations under
large fluctuations over several decades.

causes of these fluctuations in abundance
complex, likely driven by climate interactin
with forage availability, predation, ar
parages. Harvest and predation play
stronger role in the decline phase of the cy
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and at low numbers. Variability in the streng
of age classes (cohorts) can be a facto
population declines and recoveries.

Threats and limiting factors

What follows is a listing of all threats t¢
barrenground caribou, organized in 1
particular order.

The loss of winter range and forage fréonest
fires has a significant impact on barrground
caribou. The number, intensity, and duratior
forest fires appearto be increasing in the
NWT. Traditional knowledge holder
generally agree that fires dramatically imp
habitat, often leaving it unsuitable for decad
if not centuries, and forcing barrgmnound
caribou to relocate to morgesirable habitat
These largescale impacts to habitat redu
survivability of calves, reduce physical
condition of adults, and also influen
migration p@erns. The threat from forest fir
is seen as imminent and likely to increasg
the future.

Industrial resource extraction is dely
considered to be one of the major fact
affecting barrerground caribou. Examples ¢
effects include sensory disturbances such
noise or light, the introduction
contaminants, disruption of migration routs
injury and loss of forage opporturas,
increase in predation, and fragmentation
degradation of caribou habitat. Resou
extraction is considered one of the m
immediate and imminent anthropogenic fact
affecting barrerground caribou. This i
largely due to the scale of impacts fromming
and oil and gas operatiansResource
exploration and development have increase
some regions of the NWT and Nunavut &

Threats and limiting factors

What follows is a listing of all threats f{
barrenground caribou, organized in 1
particular order.

For the Porcupine herd, activity on the win
rang, improved access as a result of
Dempster Highway (NWT and Yukon), af
potential future mineral exploration in the P¢
River watershed represent potential threats
more significance however, will be a decisi
on oil and gas exploration and dev@izent on
the coastal plains of the Arctic Nation
Wildlife Refuge in Alaska. A decision to ope
the area to development could potentie
impact critical calving habitat used by t
herd.

Industrial development activities vary oV
time, in a boom and btsycle dependent upo
the global economy. Since the 2008 mar
crash and resulting lower commodity pric
exploration and development activities ha
for the most part, been declining in the NW
Oof t he NWTJround caribbauiea
the Bathurst &rd likely faces the most presst
from human activities.

With respect to linear disturbance, so
projects currently under construction (e.qg.,
kilometer (km) all weather road through t
central barrens, construction of the Macker
Valley Highway) ad some proposed futur
construction (e.g., aliveather road connectin
a deepwater port to the interior territory
extension of Highway 4) represent possi
threats to barreground caribou by acting &
potential barriers to movement, sources

NORTHWEST TERRITORIES

SPECIES
AT RISK

COMMITTEE

Page xiv



Status of Porcupine Caribou and Barren-ground Caribou in the NWT

there is concern about the ability oértain
herds to withstand current and futyressurs.

Current and proposed accessad® both
winter and #-seasofl are a serious concer
Barrenground caribou are stressed by
noise, the roads provide easier access
remote areas of caribou range for indus
they alter migration patterns, and they incre
hunter access and the mber of caribou
harvested.

Climate change is another factor tf
traditional knowledge holders have observe(

be impacting barreground caribou in
numerous ways. Increased variability
weather patterns includes hotter, dr

summers that increase thlehances of largg
forest fires and an increasing number
freezing rain events that make it very diffic
for caribou to access winter forag
Additionally, changing climatic conditions a
causing habitat alterations resulting frg
melting permafrost aherosion.

Although current harvest is low, it has be
noted that when barreground cariboy
population numbers are low, any threats
exacerbated and recovery is slower. N
traditional harvest practices are also consideé
a threat to barregrourd caribou; these
activities include reckless shooting, overuse
motorized vehicles, wasting meat and leav
carcasses on the ground, not sharing meat,
not using the entire carcass.

Wolves, wolverines, and grizzly bears g
known predators of barreground caribou.
Predation by wolves and other predators i
limiting factor. It has been documented tf
wolf and other predator numbers are increag
due to a decrease in hunting pressure ang
influx of alternate prey species such

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

Harvest plays a greater role in carib
population changes during the decline and
phases of cyclic abundance. Hunting is lik
not a current threat for herds where har\
restrictiors have been implemented where
recent population estimates indicate stable
increasing populations.

Climate change may act as a continuing th
for barrenaground caribou through a complg
mechanism involving shift in timing Q@
greening, lower summeforage quality, and
subsequent lower calf production a
reproductive potential of females, th
population declines.

Forest fires are théargestdriving factor in
habitat fragmentation and change, impact
forage availability and movemer
Regeneration of lichensupporting fores
stands can take 7280 years. It is predicte
that climate change will result in an increase
the frequency and intensity of fires, due
hotter, drier summers.

Predation is known to affect survival a
reproduction. Howewve while there are som
reports of increasing predator populatio
recent information suggests a declining tre
in the population of wolves and active d
sites. Predator control has been considered
tool for shoriterm recovery of caribo
populatiors, but there is little evidence
effectiveness over the long term.

Contaminants are not currently considere
threat.

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

In the NWT, caribou management involyv

NORTHWEST TERRITORIES

SPECIES
AT RISK

COMMITTEE

Page xv



Status of Porcupine Caribou and Barren-ground Caribou in the NWT

muskoyen

Barrenground caribouphysical condition and
productivity may be negatively affected

disease and parasites. The degree to w
they impact caribou varies across the NWT.

Caribou collaring projects impact barre
ground caribou through hair loss, icin
interference with feeding, and irritation (
strangulation if the collar shifts.

interaction among many government agencig
co-management boards, various organizatig
and industrial interests. Caribou season
migrate through extensive ranges and this
lead to intejurisdictional complexity betwee
political, land management and wildli
management agencies.

Most barrerground caribou herds are now
low points in their abundance and they
facing cumulative effects from multipl
interacting threats that are unprecedented.

Positive influences

The calving grounds of the Porcupin
BluenoseWest, and Beverly herds a
provided partialprotecton from developmen

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

protected by a proposed national @ark
Thaidene Neng in the range®f the Bathurst
Beverly, and Ahiak herds.

Habitat protection i
use pl anning i nstr
Gwichoéin, Saht¥, and

the six community conservation plans in pla
in the Inuvialuit Settlement Region. The dr
Nunavut Land Use Plan mayqvide some
habitat protection following its approval.

There are a number oheasures for reducin
harvest in place for aboriginal harvesters in
NWT. These restrictions apply to th
Tuktoyaktuk  Peninsula, Cape Bathur
BluenoseWest, BluenoseEast, and Bathurst
herds.

Relative to harvests 30 or 40 years ago,
total number of barreground caribod
harvested by both subsistence hunters

resident hunters has decreased across

Positive influences

Collaborative cemanagement has allowed f
cooperative/joint management planning

caribou. In some cases, agreement am
management authorities has resulted
management actions, includindparvesting
restrictions for commercial, outfitted, reside
and aboriginal hunting, which contribute
addressing caribou declines, as well as
development of conanagement plans fc
barrenground caribou herds in the NWT.

Harvest of the Porcupine @aou herd is led by
a harvest management plan. This p
establishes a total allowable harvest basec
the status of the herd and requires har
reporting for all Parties to the plan.

There are a&rious measures for reducin
subsistence and resident vest in place for
the Tuktoyaktuk Peninsula, Cape Bathu
BluenoseWest, Bluenosé&ast, Bathurst
Beverly, Ahiak, and Qamanirjuaq herds.

Currently, there is no commercial harvesting
any NWT barrerground caribou herd.

Specific cemanagement structigehave beel
built to address concerns with some bair,
ground caribou herds. These structures incl
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NWT. The reduction in harvest coincides w
the adoption of the skab, as hunters n
longer need to provide meat for their d
teams. Declines in harvest also stem fr
various socioeconomic barriers such as
increased costs associated with utiliz
motorized transport in accessing caribou he

Harvest and use ofaborenground caribou ig
seen as a sign of respect; as such, there
rules, in the form of traditionalaws and
harvesting protocojsassociated with huntin
caribou, many of which have and will contin
to have a positive influence on caribou hea
nunbers, and habitat. These traditiorialvs
and harvesting protocolswill help curb
overharvest, wastage, and disrespectful har
for profit. Harvest of caribou may have
positive influence on caribou populations, a
helps prevent the dramatic popubeticycles
resulting from overpopulation.

the Advisory Committee for Cooperation
Wildlife Management, the Porcupine Carib
Management Board, the Internatior
Porcupine Caribou Board, and tBeverly and
Qamanirjuaq Caribou Management Boa
Under development is a Bathurst Caribou H
Cooperative Advisory Committee.

Current and proposed habitat protection

barrenground caribou in the NWT can K
found through existing protected are
(Thaide n e Nene, Th&lano dame
Sanctuary,E d a ? Saéyg leah dac h o

Historic Site, Tuktut Nogait National Par
Yambahti, Queen Maud Gulf Bird Sanctuar
range planning processes, and through regi
land use planning processesGwi ¢ h 6 |

TgeqchY, and Nunavut
community conservation plansRestrictions
on development vary among land managen
regimes, but many include some form

restriction on resource development.

Portions of the Porcupine caribou herd Ine
Yukon are also offered some protection fr
Ivvavik National Park and Old Crow Flal
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
populatior) (indicate years,
months, days, etc.).

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

Eight to nine (89) years,
based on adult survival and
fecundity.

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

Information not available.

9 Porcupine: 197, 228 (2013

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

1 Tuktoyaktuk Peninsula:
1,701 Q015)

1 Cape Bathurst: 2,26
(2015)

9 BluenoseWest: 15,274
(2015)

9 BluenoseEast: 38,592
(2015)

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

 Beverly South: densities of
breeding females too low t
survey further (2011)

1 Beverly North: 124,189
(2011)

! Please refer tAbundancép. 122) for more details on herd population estimates.
2 SeeSystematic/taxonomic/naming clarificatiogs 93) for more information on Beverly herd naming.
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1 Qamanirjug: 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 amon
herds. The Porcupine herd is
clearly increasig and there is
some indication that the
Tuktoyaktuk Peninsula herd
may also be increasing. The
Bathurst and Bluenodgast
herds are likely decreasing a
there is some evidence of
recent declines in the Beverly
and Qamanirjuaq herds.
Trends for the Capedhurst
and BluenoséVest herds are
not clear based on available
resources and there is no
available trend information fo
the Ahiak herd.

Based on Monte Carlo
analysis between 198816.

Porcupine: +31%
Tuktoyaktuk Peninsula: n/g
Cape Bathurst85%
BluenoseWest:-87%
BluenoseEast:-89%
Bathurst:-96%

Ahiak: n/a

Beverly: n/a

1
1
1
1
1
1
1
1
1 Qamanirjuaq: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,
whicheveris longer.

Information not available; see
Threats andimiting 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 expctation that for
herds currently at low
numbers, the population
should increase over the nex
three caribou generations.
However, there is uncertainty
in this prediction due to
unknown management actior|
going forward, and the effect
of environmental vaaition,
particularly with climate
change. Fluctuations may no
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 perio
which includes botkhe 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
theseherds Cape Bathurst,
BluenoseWest, Bluenose
East,Bathursj.

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

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

Declining herds are vulnerab
to unprecedented cumulative
effects. Conceivably, current
severe declines could conting
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.

Somelikely 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, redude
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 rting)
grounds, increased insect

activity, overharvest,

Causes of declines are
complex, likely driven by a
combination of climate
change, forage availability,
predation, human harvest, ar
pathogens. Predation and
human harvest play a greate
role in caribou population
changes dring the decline an
low phases of fluctuating
abundance.
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overharvest of females, habit
fragmentation, and
competition from other
animals such as muskoxen.
Lack of hunter knowledge of
and compliance with
traditional laws and protocols
is also considered fme 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. F¢
instance, somednvesting
restrictions and predator
programs have been put in
place.

Somelikely contributors to
decline have been mitigated
recent years (e.gharvest has
been reducedut other
causes, including natural
causes, remain

If there are any fluctuati@nor
declines, are they within, or
outside of, natural cycles?

Uncertain.

Insufficient information on
magnitude of previous cycles
to answer.

Are there extreme changes ir
the number of mature
individuals?

The available material
suggests that over time,
caibou 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 k).

Barrerrground 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 locatechithe NWT,;
however, many herds have
summer ranges that extend
into neighbouring regions
(Nunavut, Yukon, and
Alaska).

Porcupne herd, excluding the
portions of its range not withi
in the NWT, is 21,337 kfn

The range of the Tuktoyaktuk
Peninsula, Cape Bathurst, ar
BluenoseWest herds is almos
entirely within the NWT. The
range of the Bluenosigast,
Bathurst, Ahiak, and Beverl
herds currently includes the
NWT and Nunavut. The
Qamanirjuaq herd is mostly i
Nunavut and Manitoba, with
small portion in the NWT and
Saskatchewan. Extent of
occurrence for these eight
herds, excluding portions of
their range not within the
NWT, is gpproximately
787,473 k.

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

Much of the range is suitable
SeeHabitat fragmentation
and trendqp. 5J).

The area of occupancy for th
Poraipine 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 k.

The area of occupancy for th
eight central/eastern herds,
calculated in the sae manner
is 161,852 krfy 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
theNWT.

population, while barren
ground caribou (Tuktoyaktuk
Peninsula, Cape Bathurst,
BluenoseWest, Bluenose
East, Bathurst, Beverly,
Ahiak, and Qamanirjuaq) ma
form a single, largemixed
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 o
habitat fo barrenground
caribou have shown declines
that are likely to continue if
nothing is done.

Range size has decreased a
population numbers have
declined Habitat is chanigg
(e.qg, forest fires, climate
change, disturbance), but the
effects of these changes
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 ares
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 canges in
herd definitions over time.
Range size fluctuates with
abundance, thus recent annu
areas in some herds are

reduced from peak abundang

Are there extreme
fluctuations in the range or
the number of populations?
Are there extreme fluctuation
(>1 order ofmagnitude) in
number of locations, extent 0
occupancy and/or IAO?

See above.

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

No.

No.

Immigration from populations elsewhere

Does the species exist
elsewhere?

Yes, barrerground caribou
exist in neighbouring
circumpolar regions: Nunavu
Yukon, and Alaska.

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

In North America, barren
ground caribou also exist
Nunavut on the central
mainland Lorillard, Wager
Bayherds) and on
SouthamptonCoates, and
Baffin islands

Status of the ouide
population(s)?

Information not available.

Most barrerground caribou
herds in North America have
shown declines in recent
decades.

Is immigration known or
possible?

Immigration between
populations is known to occu
Uncertainty exists with respe

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 adapte( 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 poplation self
sustaining or does it depend
on immigration for longeerm
survival?

Although not expressly stateg
in the available traditional an
community knowledge
literature, it is generally
implied that as a whole,
barrenground caribou in the
NWT are s#-sustaining,
independent of immigration
from outside populations.

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

Threats and limiting factors

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

What follows is a listing of all
threats to barreground
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 duratioof
forest fires appears to be
increasing in the NWT. The
threat from forest fires is see
as imminent and likely to
increase in the future.

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

Of t he N Wgrdusd
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Resource extraction is
considered one of the most
iImmediate and imminent
anthropogenic factors
affecting barrerground
caribou. This is largely due tg
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 concerr|
about the ability of certain
herds to withstash current and
future pressures.

Current and proposed accesy
road® both winter and all
seasof are a serious concer

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

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

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

caribou, the Bathursterd
likely faces the most pressurg
from human activities
including linear disturbances
and miningrelated activities.

Unsustainable harvesan
affect all herds but is likely
less of a current threat due tg
harvest restrictionsAt low
populations, hanat can have
a significant impact on
population dynamics

Climate change interacts with
other threats through comple
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 impacbn
population dynamics.

Parasites and diseases are &
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 othg
predators is a limiting factor.
Wolf and other predator
numbers may be increasing
due to a decrease in hunting
pressure and the influx of
alternateprey species such ag
muskoxen.

Barrenground caribou
physical condition and
productivity may be
negatively affected by diseas
and parasites. The degree to
which they impact caribou
varies across the NWT.

Caribou collaring projects
impact barrerground aribou
through hair loss, icing,
interference with feeding, ang
irritation or strangulation if th¢
collar shifts.

government agencies, €0
management boards, varioug
organizations, anddustrial
interests. Caribou seasonally]
migrate throughout extensive
ranges and this can lead to
inter-jurisdictional complexity
between political, land
management and wildlife
management agencies

Most barrerground caribou
herds are now at low points i
their abundance and they are
facing the cumulative effects
from the multiple interacting
threats that are unprecedente

Positive influences

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

The calving grounds ohe
Porcupine, Bluenos#/est,
and Beverly herds are
provided partial protection
from development by their
inclusion in national parks an
wildlife sanctuaries.

Gwi cho6éin, Sah
land use plans and the six
community conservation plan
in place in the Inuvialuit
Settlement Region are
instruments offering habitat
protection. The draft Nunavul
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 t
status of the herd and requireg
harvest repding .

Various forms of subsistence
and resident harvest restrictiq
are in place for the
Tuktoyaktuk Peninsula, Cape
Bathurst, Bluenos&Vest,
BluenoseEast, Bathurst,
Beverly, Ahiak, and

Qamanirjuaq herds.
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following its approval.

There are a number of
harvesting restrictions in plac
for aboriginal harvesters in th
NWT.

Relative to harvests 30 or 40
years ago, the total number @
barrenground caribou
harvested by both subsisteng
hunters and resident hunters
has decrased across the
NWT.

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

Harvest of caribou may have
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 barrenground caribou
herd.

Specific cemanagement
structures have been built to
address concerns with some
barrenground caribou herds
(Advisory Committee for
Cooperation on Wildlife
Management, Porcupine
Caribou Management Board,
International Porcupine
Caribou Board, Beverly and
Qamanirjuaq Caribou
Management BoajdUnder
development is a Bathurst
Caribou Herd Cooperative
Advisory Committee.

Current and proposed habitai
protection for barremground
caribou in the NWT can be
found through existing
protected areas (Thaidene
Nene, Ezodzét
SanctuaryE d a 2Spdyy | g
ehdacho Nat.
Site, Tuktut Nogait National
Park, Yambah i , Que
Gul f Bird San
pl anning proc
through regio
pl anning proc
Saht Y%, Tgeéqch
land use plans, Inuvialuit
community conservation
plans). Restrictions on
development vary among lan
maragement regimes, but
many include some form of
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restriction on resource
development.

Portions of the Porcupine
caribou herd in the Yukon areg
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 Bhdangered Wildlife in Canada
Environment and Natural Resources

Gwichéin Land Use Planning B
Government of the Northwest Territories

Gwichdéin Renewabl e Resources
Gwichoéin Settlement Area
Gwichoéin Tribal Counci |l

Hunters and Trappers Committee

Inuvialuit Game Council

International Porcupine Caribou Board

Inuvialuit Settlement Region
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Traditional and Community Knowledge
Component

PREAMBLE

AoOur history is written on $heimhanhde | andguiba
unl ess you speak the | anguage, you will not
for stories. That s where our knowl edge ¢ o0ome

pas s e (WaterrBayla[Tuléd] in Bayha 202: 26)

The people of the Northwest Territories (NWT) are intrinsically linked to bagreand caribou.

For indigenous peoples and many NWT communities, no other animal has such a large influence
socially, culturally, or economically on their way of lifi@, 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 fod, 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 barreground caribou to indigenous peoples and NWT communities cannot be
undersated in this report. At present, individuals from nearly every community in the NWT are
involved in the harvest of barrgground caribou.

iThe caribouutfsem Kdéeuhd@d stehe Rped palRedsof ut i
(Danny Beck [Northwesterritory Métis Nation] pers. comm. 2017)

ARAs Dene people i1itbés not | ooking too good f
survive. o (Leon Aperd.comm. 201K)or man Wel | s

Caribou have historically been a key resource for people in the NWT (SENES Consultant Ltd.
2010; Beaulieu 2012; Zoe 20 &ta,2016§H9Z2Hh¥hBoResaa
and Training Institute [TRTIRO16); in some cases smportant that families would follow their

migration (Benson 2015).

Traditional knowledge
Over the years, different traditional knowledge policies have been develop&p(selix Ap.
246).

According to traditional and community knowledgertenground 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 cébg with barreaground caribou for thousands of years (Beaulieu
2012;T @ é1—|\? Go v e r nRolluset al 2006)aBd; theiridentity (SENES Consultants Ltd.
2010; Zoe 2012) and evesocial organization sometimes being attributed to their-teng
interadions with barrerground caribou (Smith 197&8oe 2012 TRTI 2016.

The consideration of this experience is of vitapprtance for the accurate assessment of barren
ground caribou While all reasonably available traditional and community knowledge was
sdicited for inclusion in this sttus report, limitations are acknowledged. First, in the completion
of these reports, the Species at Risk Commi®&&RC) is not able to conduct any primary
research or information gathering activities (e.g., interviewshddistanding that the
transcription and verification of trasbnal and community knowledges often complexand
resourcentensive not to mention sometimes controversial (Bayha 2042y a small portion of

the traditional and community knowledge thatsés has actually been transcribed. This limits
thecompleteness, and perhaps also accuradiea$tatus reparSecond, 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, spitingalistic, and
ecological context in which it was intended to be heard (Beetesl. 2000; Thorpe 2004
SENES Consultants Ltd. 2010TRTI 2016. Translation, in particular, canesult in
genealizations and the loss of sometimes subtle descriptions of- iatet intraspecific
variation, interactions, and patterriéRT1 2016; Polfuset al in review).As noted by Polfugt

al. (in review 17) , Awor ds ar e us e differenh meanng depexding aaxnvdo c o n v
is speaking, what dialect is being used, what questions are being addressed, where on the land
the speaker i's |l ocated, and t hAdthouyh @wmaditorat or k

knowledge and its transmissios ultimately grounded in practice, language is integral to its
interpretation  (Bayha 2012; Polfust al. 2016). Ultimately though, understanding the
environment (ani mal s, pl ant s, |l and, water, ai
important in understanding the stories and legends.

Traditional laws and protocols

Hunting is often viewed by Elders as fundamental toctiretinued survival of the cadli and

their relationship with the land. Harvest and use of caribou is seen as a sgpeaifty 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; g#&n2012; Wray and Parlee 2013; Benson 2015;
Denesuline M 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, agwer 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 Caoservat
Plans (Community of Aklavilet al. 2008; Community of Inuviket al. 2008; Community of
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Paulatuket al. 2008; Community of Tuktoyaktukt al. 2008 Nahanni Butte Dene Band, no
date.

AROne of the first things | was teakuw let, abse caa ucs
this herd many of my ancestors would have pe
in return we have to do oUuUFr ek s$arnmpSaggralr dd &aln
2012: 76)

Many youth and young hunters wdare 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 awaress 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 positivenices in the
present and the future for barrground caribou and their habitat.

AAbori ginal people are very careful. We have
way before the arrival of the Euromearkw,lf
there would be no buffalo, there would be no animals on earth. The same thing goes with the

fish. We dondét fish out the whole | ake. When
So wedre very careful . Waese thiais @rfood sommze.\\egtd t he
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 wedre gone.

hunting in this area. Get sonmeo 0 s e, get some ekw, . But once
there again for a while. Go to another place, and harvest other animals too as well. Because if

you stay in one area too | ong you continue
gongb thin out and disappear. o0 So as Aborigi
wildlife. Wedbve | earned to take care of our
thousands of years, and we still cotndayimue to
my community is that the young people, my young generations are not following those

protocol s. Theydre not being taught. So | 6m

community to bring back the old traditional ways and the cultural ways,d t each t he
people about respect and only taking what yol

come down, fifty or sixty. | see no reason w
in my community, but as a hunter | take respohsi | i t vy . I step forward
do my best to work with young people to brir
and the traditional |l aws of the people and w
ekw,re saiddt nkéeyouheol aws | wi || go away, é
what wedve got to think about: respect, and
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sacred (@mr endh| S an oSangris 20Nd7&)l o

Source summary, gaps, omissions, and
understandings

Barrenground caribou in the NWT travel across numerous provincial and territorial boundaries.
To ensure adequate coverage, this repors tlee best available information from across the
NWT, Yukon, Nunavut, Alberta, Saskatchewan, argnlbba. Within the NWT, th& & &and

Gwi cho6i n a rrepesntathetheenaterials used, with the Sahhuvialuit, and North
Slave regions reasonably wedpresented. The Dehcho and South Stageonshad the fewest
available resources for use in the report.

The publidy 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 drawnubdishpd,

publicly available literatures. These quotes are cited in the text and a list of knowledge holders
whose thoughts were used are includeduthorities citedp. &).

It is important to understand that traditional knowledge holders speak alboutlgcao u ; they d
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., Bldeastsearibou hearing
transcripts), this is often the result of tharameters that the people hosting the meeting have
outlined.

Overall, the report represents the best available information on the status ofdvatnech
caribou throughout the NWT and surrounding jurisdictions as described in traditional and
community krowledge sources.

SPECIES OVERVIEW

Names and classification

All of the languages in the NWT have a word for the iconic bagreand caribou: tukituktut

(Inuvialuktun) tuktuvialuit (Innuinagtun and Siglitun), tuttuvialuk (Ummarmiutun) v ad z a &€ h

(T e e tarfd GwithysGwi ¢ t),6ekwegor hoze ekwYyT &4h),Yekwey ep® edi (SahtvsDene i

D®@an, Tulgge, and Fort Good Hope/ColvilldLake)n - d &€ ( So uK &t ¢S'l cadveehyc he di
etth# (Chipewyan i Dengiu Kueggnd Gutsel Kée), e t t (B®m e s )Oalilk (C&e), caribou de

la toundra (French) Tcghey Communi ty Services Agency 1996;

and Cardinal 1998; Auld and Kershaw 2005; Wildlife Management Advisory Council [WMAC]

(North Slope) and Aklavik Hunters andrappers Committee [HTC] 2009; South Slave
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Divisional EducationCouncil [SSDEC] 20092012, 2014 We k O0Remewdble Resources
Board [WRRB] 2010g; Inuvialuit Joint Secretariat and Species at Risk Secretariat [SARS] 2011;
Sahti Renewable Resources BoardR[SB] and SARS 2013;Advisory Committee for
Cooperation on Wildlife ManagememRCCWM] 20141.

For the purposes of thieport, thenine herds included in thisssessment of barrgmound

caribou include: Porcupine, Tuktoyaktuk Peninsula, Capéusst, BuenoseWNest, Bluenose

East, Bathurst, Beverly, Ahiak, and Qamanirjuathe Porcupine caribouherd as a
geograpically distinct population, waassessed sepaggt from the other eight herds. SARC

(2016) considers geographically distinct populations topbe pul at i ons t hat ar
di sjunctoé (substanti al portion of the range
species or subspecies) or occupy a different ecological region than the rest of their species or
subspecies.

Description

Barrenground caribou are midizedland mammalsThey are slightly smaller than the closely
related boreal woodland carib@@enson 2011; Polfust al.2016)and can be distinguished from
mountain caribou by the large size and strong mountain association lattére(Polfuset al.
2016)(Fig. 1,below). These three types of caribou can also be distinguished by their aradks
perhaps also by the taste of their m@atlfuset al.2016).

Figure 1. Generalized physical differenceslétive size, colouring, antlers) between the three types of caribou
resident of mainlantlWT. From left to right: boreal woodland caribou, mountain caribou, bameumnd caribou
(Polfuset al in review). lllustrations by Jean Polfus. Used with perraissi

Both male and female barrgmound caribou have ligldoloured hair around their taiand on

their stomach, and their coats become progressively darker towards the Bpitealso grunt in
similar ways (Benson 201%nd have hooves that make a uriglicking sound when running
( Gwi c h 0i1897)Fénthles hase smaller antlers, shorter necks, and smaller btdies
males and are typically lighter in cologGwi c hoi 97| der s
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Aln size [the males havel] b ithg @w, theylgat snmakkei h e  h c
horns. Thais the only way you can tell, is different size of horns. If you see caribou is big and

has got real tall horn, thatodés bull éAnd a s m:
as a bul I , éianhde ywittiketwkite colowe,t at 6 s [ a] cowof [ Bot h
hair, but] éthe bull s is really |l ongé[ You ca
You can tell what they are if theyodre small e

theyor e dar k é da r((kabe aAndde [Tdiigehldchid, r . Gwi ch éi n Envirc
Knowledge Project [GEKP] in Benson 2015: 21)

Slight variations in pelage colour and taste of the meat exists between differentgvatnech

caribou herds in the NWT. Barrgmound caribou often form large herds and will be seen
travelling with numerous other individuabribou( Gwi chéi n El ders 1997; A
2005)

Range

NWT Range

Barrenground caribourange widely throughout circumpolar North Americ#@\ccording to
traditional and community knowledgdaet range of barreground caribou covers a large portion
of the NWT as well as neighbouring regiqf#y. 2, p.11).

filn northern Canada we have ekws [caribou] all over northern parts of the Arctic Ocean, all
the wayf r om Al aska, Yukon, NWT , and then Quebe
Newfoundland. ThereGs ekws all over theplaceo( Fr ed Sangri s [ Ndeéel o] I n
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Figure?2. Historic maximum barrerground caribou range, comgi based on spatial data and written descriptions of
range(Thorpeet al. 2001; Parleest al. 2005; Inuuvik Community CorporationlCC] et al. 2006; Dumond 2007;
Community of Aklaviket al 2008; Community bPaulatuket al. 2008; Benson 2011Beaulieu 202; Kavik-
Stantec 202b; ACCWM 2014).

Barrenground caribou are highly migratory atrdvel alongtheir migratory routdwice 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 Migration routes and

movementp. 17.
AThe herds in these areas would have travele
the barrens to the boreal forest during the fall time and then returned in & raomd
northeasterly direction #&ortheestsTerrtonyadistNatiomr e n s |
2012:3)

ASince it fwdd, heihratlbssndvhere they roamed arout
Just when they become wedZzjiamall mal¢ and fat,they roaned back into the bush. They do
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t hat every year and thatos what they do witdt
they roamed all overtGut sél kbat 6s howed attrod hElydywr@mvieee ke
and to Sahtéand towardstreeli ne and t h ekivsodees. oviJoeaZoe Fishi \hatg in
Legat et al2001: 3334)

Some knowledge holders appear to be able to distinguish between caribou of different herds
based on factors such #=eir direction 6 travel, colour/size/body contion, or by the taste of

the meat (because different kinds of forage produce meat with distinct flafo@syi ¢ h 6 i n
Elders 1997; Thorpet al.2001; Kendrick 2003; Kendriclet al. 2005)

AYou can tel/l which herd ani malbusg sizmang boodye | o n g
shape, and the direct i(JamesMdrleve@witwdeelhr e nmKgnadrt |
2003: 172)

For instance, caribou of the Cape Bathurst and BlueWssst herdanay have different sized

~

antlerst han those of the Porcupine herd: Al think
bigger than the antlers ome Por cupi ne c¢ @nunskpin Behsarm20E5: 2E)i r t h
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 (Ketralrick

2005. Knowledge holders note other examples as well:

ASome herds wil/l be in better condition than
Yellowknife (McKinley Point) are skinnier and darker in colour, than those caribou over by
G¥t s + l(Audust BnzaeGu t Kdeel] i n Kendrick 2003: 172)

it | lsrownv #hdt Vadzaih from the Porcupine herd never cross toe#fs¢ of the
Mackenzie River,nod 0 Vadzai h from the Bl uen(oGwi cehvdeirn c
Elders 1997: 20)

AVadzai h f r om [Blubness and Parcapindglsortabte tdferent. The meat of
Bluenose a&dzaih is more tender than Porcupine vadzaih meat, probably because they travel in
di fferent country(&wdchbatndEftilerenti9dPdodg0d

AThey [ Bathurst & Ahi ak] wi nt er afl spruced upher e (
They taste like spruce when they start to come back north again, spring time. Taste the trees.
You shoot a caribou, i's |li ke shooti nf(Bpbbgown a
Algona [Kitikmeotcommunity unidentified] in Tdrpe et al. 2001: 72)

~

il have seen quite a bit of caribou in the Q
cari boué It i's on the north side of upper G
much bigger than the caribou from the upper maidlasay 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 |
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really like the meat (niqi) and | l&kthe skin. They are really good for clothing, say for pants
(garliik), inner parkas, (ilupaaq) 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 tle Victoria Island. | have seen both kinds, the island caribou and the barren land
c ar i WGearge &avanna [Kitkmeot community unidentified] in Thorpe et al. 2001: 81)

However, otherindividuals and communities assert that bagesund caribou form laey
intermixed (less isolated) populatiofEhorpeet al. 2001; WRRB 2010g; Beaulieu 2012; Judas
2012; Barnaby and Simmons 2013; ACCWM 20114

AOur member s Vvi e wpopuhation. Oleyre rotsgenstioadly, beleavicarally or
spatially distinct, ad they should be managed as a mmtpulation @§Sheryl Grieve [North
Slave Métis community unidentified] in WRRB 2010e: 13)

AThey do not always go in one direction; the
land is full of caribou. Theywoulda | k i n a | (May dlgonae[Kugluktakhis Thorpe
et al. 2001: 100)

In Tuktoyaktuk, for example, some individuals do not consider the Cape Bathurst, Tuktoyaktuk
Peninsula, and Bluenosiest herds to be separdkavik-Stantec 2012b; ACCWM 20bjand

Gwi chéin harvesters do not tend to distinguli
BluenoseWest herds, referring to them simply as Bluenose cariB@CWM 2014b;Benson

2015)O0f t he Bl uenose caribou, one muehdifdremcen har v
di dnot see any di finfBensa 2@16: B). Thekois likewse ako litle e
distinction between the Bluene¥éest and BluenosEast herds among harvesters (SRRB

2007).

AWhy have we split t he The €apel Bathurst merd mikes withth@ ne Db
other heds . We should manage t(Anenynmuasr[liuktoyaktuklais o ne
ACCWM 2014b24).

Search effort

Search effort is not a concept that typically appears in traditional and community knowledge
sourcesTraditional 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 rangeof barreaground caribou in the NWT is well known and is Wwelpresented by the
extensive network of trails (as evidenced by the Dene Mapping Project, which documented
traditional land use) (Auld and Kershaw 2005; I€Cal. 2006; Community of Paulatuét al.

2008; AREVA Resources Canada Inc. 20B2nson 2015TRTI 2016; Polfuset 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 Hgaoemd caribou
exi st where Ilookediforthener s havenot

N

People made a | ot of effort to find caribou
or tHeAmé Vo ttrekwa [ Gwichdéin communiiy wuni de

—

nOur harvesting practi ce . Tae drectoreaoes frlomadhe ¢ o mi
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 soutm 4 t h at i's one of t he ways
(Phillip Kadlun [Kugluktuk] in Barnaby and Simmons 2013)

AThere is no |limit to wher éAnomgnous gRankiglolet]inwh e n
AREVA Resources Canada Inc. 20427)

Aféone msstlerconhe amouwrhts @feopil me have Tgé&wd o
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 under st
not only apply to the suérctic but are generally true for indigenouspe | es wor | dwi
(TRTI2016: 12)

BIOLOGY AND BEHAVIOUR

Caribou habitat

In the indigenosa cultures andanguages of the NWhabitat is generally thought bblistically,
including ecosystem components such as physical hapitadlators, snow depth, ice depth, pests
and insects, vegetation, water, landscape, humans, climate, fir&@erteset al 200Q Legatet

al. 2001 Thorpe 2004; SENES Causants Ltd. 2010 TRTI 2016. In this sense, habitat is
variable and dynamic

As notedin Range p. 10, the migrationsundertaken by barreground caribou each year
(northwards in the spring toehr 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,Letggtét al 2001;

Benson 2015)Similarly, when migration bgins is dependent uptimeweather.

%It should be noted however that traditional land use data is often considered proprietary, particuladydh area
unsettled claims, and is therefore not included for analysis in this report (Paale2013).
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"Caribou do not stay in one place; they are always moving and grazing wherever food can be
f o u nI@C abal. 2006111 45)

AWherever there i s ghep(heddkiscé mamo (Addieawedwins wh e
[Behchokakin Legat et al2001: 45)

fié Because thereds no treesin the barrenlands and the Dekws are not so cold in the bush, they

wi || move into the (lmmyNarth BeachokepiglLegahetal200lnt er ) .
45)

it depends on the weather conditions, when
woul dnot go to | a k e s (JuierAbni Andref] IGevy c w@ire ¢ o mme

unidentified]in Benson 2015: 34)

Perhaps the most importanabitat £aturerequired bybarrenrground caribou is good quality
forage although safety from predatorelief from flies,resting areasand good visibility are also
considered importanespecially in calving ground§SWwi ¢ h 6 i n  EThatpeet al. 20010 9 7 ;
TRTI 2016. Typically, they consume lichens, grassexk plants,mushroomswillow tips,
cranberries and cranberry flowers, mamsgd sedgesLégatet al. 2001; WMAC (North Slope)

and Aklavik HTC 2009Denesuline Né Né Land Corp. 2015

Al Her d Pkperad$ dnhhe licklens and stuff like that. Migration in the fall time, when

vegetations freeze up when itds green, it 0s
and stuff |ike that, when itoés gr,metgoodforke t h:
them. | mean for any animal, rabbits and muskrat that eat off the ground. Always watch that in

the fall/l ti me . .. Vegetati on i(Bonald Avuigdna gr e en

[Aklavik] in WMAC (North Slope) and Aklavik HTC 20@%)

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 treelineggatet al. 2001; WMAC (North Slopeand Aklavik HTC 2009

TRTI 2016. Caribou put on a lot of fat in the sumnaerd fall (August, September, October)
(TRTI 2016)when moist conditions increase the availability of their preferred foods (ACCWM
2014%), including willow, alder, Labrador temoss,grasseslichensand mushrooms (Thorpet

al. 2001; Katz 2010)This period allows them to build up enough fat to gedugh the winter

(TRTI 2016).Excessively dry years reduce the quality of summer forage (Jacobsen 2013).

AWhen it r a ietsedrock ttiph) gets arsbadd swelVe. Thatts the caribous best
food because t h @deleyVedawingenchokakih leegat ed al. 200819) 0

"Iln the summer when there is bad weather the
Nadz®degoo (white lichen) gets soft, that is what the Nekws really like. They get fat with it."
(Rosalie Drybong[ Behchokakin Legat et al2001:42)
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fiWhenever it rains, &wn feeds good, and that how ®&wn gets fat. Like if we ate dry food, for
exanp | e, we woul dnot i ke 1 t! But (Wi ltlhiearho®aw
[ D ®d] ia uld and Kershaw 2008:7)

nWwel |, i n summerti me, [ grass, ] that 6s al | t h
grass. And ohatpeé® pwkey danlbot really care for t
it tastes grassy. Comemidlugust, from then on, they really
of It is on the | and, Eantes Fath[lhuwgik] in 8dnsom2@15: 1 s i n
25)

ACari bou mostly eat l i chen i1 n the sfayng. Tt

Kaniak [Bay Chimo] in Thorpe et al. 2001: 134)

The coatal areas of the Arctic Ocean arluds onds Bay prov-grduad r ef ug
caribou seeking redf from insects and high temperatures. These areas also provide good forage
opportunitieg Thorpeet al 2001; WMAC (North Slope) and Aklavik HTC 2009).

ARSome years i1itds so hot down there, the cari
stuff like hat. They go to the cooler places rather than staying in the Delta, and then they

mi gr ate back i(Donald AwigamaaAklavik]tin \WMAC qNorth Slope) and

Aklavik HTC 200929)

Important winter foods include grass, caribou moss (lichen), muplskups, small willows,
aguatic vegetation, sedges and spruce bmkrpe 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).

Altos winemoesé t hey call them uhdeezh?%0, and t
| andé iGrhaesys eat that, then they go to edge o
summer time they just eat it but i n wdnter

mo s $Galie AndrdTsiigehtchic], GEKP in Benson 2015: 24)

ARé[ pupb ar e] al | roots and plant s, so thatos
eat the mud. But i f you | dJarkes &itHlnavik]rinaBensdmo u s e ,
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 badareks, wherehe snow is windswept and dense.

filn the boreal forest, even if it snows, the Nekws will kick away the snow and get to the ground
and thatds how t he yJimeyMartiaBeochokukinvLegattethab2D0d: f i | |
31)
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Deep snow and icing contins from freezing rain have a distinctly negative impact on body
condition and health.

nAs | remember, I was trapping with my dad c
caribou would be having a hard time. A lot of caribou might die of stamvatisaid, 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-cotdd -- cold weather, cold

- cold weather. He said that the caribou whibey 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

t i m(&dward Chocolate [Gam t§ in WRRB 2010b: 53)

ABack i n the days used t o plbecauseithe dind weubd blovh e s n
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

I's why i tos hatrrdeewelf olre ccaaursieb otuh ety&hdrlie Zde t hr ou
Chocolate [Whati] in Jacobsen 2013: 13)

Migration routes and movement

As noted inRange(p. 10) and Caribou habitat(p. 14), one of thedefining characteristics of
barrenground caribou isheir twice yearly seasonal migratigbegatet al.2001)

Migration is led byexperienced leaders of the group (Benn 2Q@fatet al. 2001; Kendricket

al. 2005; WMAC (North Slope) and Aklavik HTC 2009; Padilla and Kofinas 2BQCMB
2011b; Benson 201pand B directed by thexcellent memories and extraordinary sense of smell
of the barrerground cariboutfiey can smell the old caribou trails on the landscépedilla and
Kofinas 2010).

ASince wdzaih are herd animals, there are usually at least twthieetravelling together. A

vadzaih herd has one or several leadeuspally a large older bull or @v that everyone

follows. If one leader is killed, another one immediately taleeplace. Older &dzaih know

where to travel and where the food $® the resof the herd follows thenf\ large herd also

has up to six animals that are scouts. The scouts are usually yadagih 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 leathe rest of the herd back to tpice. A hunter who finds the group of

scouts should follow them because they wilald hi m t o t(6vei cnmadii nn hEel rdde.
1997: 20)

ASometi mesél ots of them travel togehdianly becal
oneé [ Mdlewoneadehind one anotjeso that way they know. [T]here is always one
caribou [to] lead them. Maybe old one. Old man and old wotnglman NazorjTsiigehtchic],
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GEKP in Benson 2015: 36)

Aéthe pregnant c o, \they wauldego ltaek ttot thein cplvirlg @noumds r 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 caibou 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 andreals 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 powarfdltravel-- and travel ahead of

the herd, and- and so they would all follow back up to the Bathurst area where the calving

g r o u n @ismmy.Marin Behchokakin WRRB 2010b: 193)

AOur parents used to tell us stories about how the Nekws migrate and roam around on the
land. First of all, we start when the Nekws live in the barrenlands. Later, when it starts to
freezeup, they start to migrate fa our land. It is said, the Nekws have k'aowo [a leader, who
is the mother of a large bull] . When many Nekws are migrating, she goes ahead of them and

they follow her. That i s (Rdsdlie DryvangsHeficliolalyin 1 o a m

Legat et al2001: 33)

ﬁl(,lkwrj (caribou) migrates to the barrengrounds, even though it doesn@ have navigating tools.

It still travelss t r ai ght . It migrates to change its cl

clothing when it wears out. There is a kind of fkwi known in the D ®rie diatect as beleyah
(esel ua i n tnbdaled).dtdobks Itkeoa twe gear olé@ rkwin. Bele yah scouts up

ahead of the herd. When it finds a good feeding ground it goes back and rounds up the herd, it

IS amazing how stri g h't it travel s. They s@wliam Sewii s
[D ®rgéanAuld and Kershaw 2005: 47)

Well-known trails and water crossings are used repeatedly by migrating-geoterd caribou

(Charlebois 1999Legatet al. 2001, Stewartet al. 2004;Gwi chéin Land Use PI

[GLUPB] 2003 Parleeet al. 2005.

C

a

AVadzai h have been following the same migrat|

trails cut deep into the ground al oits@gndt hese

come back to them after many ye@wischdinrRalvedé

1997 20-21)

The annualmigration cycle begins each year on the tundra where bayremnd caribou
congregate to have their calves. The movement to the calymgndstypically takes place
betweenJanuaryMay (Judas 2012Benson 2015Denesuline M Né Land Corp. 2015TRTI
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2016. The previous yearods calves wild@l foll ow t
grounds, they wil/ h Eldenrs #899%).hei r mot her s ( Gwi ch
A... When it gets war m, tahigwhenthe amaleecbw calleca nd i
ts'édaa start mi grating. They move first. Wh
start to migrate before the wedzéh (bull car

back to their calving ground3.hey 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 wedzeh, they start to migrate whe
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 tiay & migrate last. As for Nekws

antlers, their antlers get really | ong and i
and migrate in the spring (when snow melts and gets slushy) and their antlers grow all the
time. Their antlers grow abowt f oot and it's wusually coverec

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 dind there all summer. They probably
roam araind and feed in the barrenlar&® (Rosalie Drybones [Behchokakin Legat et al.
2001:35i 36)

Al n summer, t hey mocdallwi nngo vger obuancdks ,t ot h[atth ei]s
Lake, I guessétheyéstart back downingnbackbe i n
around to [Travaillant] lake, sometime | see about three or four bunch crossing the lake, and
head straight for eastésteady |i ke that for

t hat ti me. Steady goi ng, n, etheg rjuétt walkk,y vdalk,e not
wal kéSometi me they dondédt come this way, they
around Good Hope area, sometime around Bear Lake. Sometime they go further than Bear
Lake too, around close to Yellowknife but they alwayssknd 0 go backéSome of

calve before they get there, you know, but t
they start walking. They follow their Mom until [they are] back to the calving ground. [They]
stay around there all summer andtinh e f al | t i me, i n (GabetAndryee r , t h

[Tsiigehtchic], GEKP in Benson 2015: 32)

AnDuring the t Raneag FebroalydMarcho Nekivaeese, heading back to the
barrengrounds. Some of the bulls stop halfway, and others follow the females to protect them
as they travel t/(Gosethbudas[bvekweudimlgdasp0la:s0)ds . o

Barrenground caribou willstay at their calving/summer grounds for the summer and fall-(July
October), and will then start their southward migration towirgering grounds (TRTR016).
This movement south in the fal likewise led by an experienced leader and includes thesalv
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born earlier in the year

i th 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 wh is said, when it's the autumn, the Nekws migrate back this

way al l together. That is what they do. The
barrenlands, migrate with all the other Nekws'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. Aneéga@othe back
here agai n, to have here all wi nter. As for
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 airtantlers 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. Afterwardghey 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 t hey t r(Rosalie DrybanesBehohdkakin Legat et al2001: 35 36)

Aln falltime, August , September, heobtetbils when
hal f Weasgph Jadas[Wekwe t§ in Judas 2012: 50)

The rut occurs annually iBeptembeNovembey during the fall migration south to the wintering
grounds( Gwi chdéi n EI| d etrak200L;VaMAC (Ndrth &lopp)eand Aklavik HTC
2009 Benson 2015Denesuline Né Né Land Corp. 20M9MAC (NWT) pers. comm. 2015
Post rut, the maldsegin to leave the group and are gone by Noventtgiit is unclear from the
available sources whether this kind of immediate split of males is consistess all herds; for
instance, Benson (2015) notes that Bieenoseherd (no sexspecific information provided)
splits or fans out after arriving at the treeline

During the winter months, barrgground caribou will typically disperse into smaller groups
ranging from 15100 animals (Benson 2015Faribou form these smaller groups in order to
decrease competition for foragdt is unclear from the sources whether these groups more
typically occur as segregated or mixeek groups (Benson 2015).

A Wh e n s dmallywee used to see about maybe up to 15 in one group. It would be all mixed
[ bul I s and COoOWwWS, during their (Juliegm anhdreo n nor
[ Gwi chd6i n commumBertson20lm 270 ent i f i e d]
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ABl uenose, where $0ui mighbugehéPkDke, right n
see bull s, or cows and calves and bull s. Bu:
mati ngéBut i ke, when we wused to fly-out t
Sept ember ] mixed upeBvarybarly istbgether until they get into the treeline. And
t hen t hey go (Jarhes FirtHinwik mn Banaoyn 30150 27)

ASometi meébull s ar e i n one bunc(Gabe Amdrme t i me
[Tsiigehtchic], GEKP in Benson 20127)

Preference foparticular areaand migratiorroutesseemdo depend upon the scale at which it is
being consideredrhis is to say that barreground caribou may not be found in exathe same
spot every yearand may even undertake somewhat unetgaeenovementsBayha 2012;
Benson 2015Polfuset al. 2016, but that when viewed over a larger period of time at a larger
scale, they are generally faithful to a larger regibegétet al 2001; Kendrick 2003; WMAC
(North Slope) and Aklavik HTC 2009)athough significant shifts in range have been
documented (Polfust al. 2016) In one particular instance, Fort Good Hope knowledge holders
note the crossing of a large number of baigesund caribou across the Mackenzie River into
the foothills of the montains many years agdhis crossing, as well as their continued residence
in the foothills, was recently affirmed through genetic studies (Petfak 2016).

AThe border [of their range]l]é it depends on
down, somet i mes t(Deenis @neye[Aklauk] in WMAC (Nogh. Stope) and
Aklavik HTC 200918)

fiNekws have unpredictable migration patterns, but when they migrate particular areas they
are more likely to use certain trails and water crogsi Nekws return to the same birthing
grounds. Nekws follow the same general annual cycle each year.o (Legat et al2001:69)

Calving and rutting grounds

It is important to note that calving and rutting grounds are closely linked to migration rages (s
Migration routes and movemeit 17) and habitat (se€aribou habitaf 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 literatifireo 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 plaatthoughth e ar e ao w f M@ Cladally tated

Edi gi i Kak ( avgsoalsaidentified, latfleadh aslah a@ea where the Porcupine herd
historically calved (Katz 20105now and climatic conditions may delay the spring migrations of
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the Porcupine herd. As such, therd 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,etltalving 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 (CCet al. 2006; Community of Tuktoyaktugt al 2008; KavikStantec 2012b).

Cape Bathurst

This herd utilizes the northern portion of Cape Bathurst west of Paulatuk as the location for its
calving grounds (Community of Paulatek al. 2008; ACCWM 20148), although regular shifts
in the calving ground have also been observed (ACCWM 2014b)

i Weavehgone through cycles. The calving ground around Cape Bathurst was known before

my gr andf aittheenreavgas rtainad éor that. They are back again. My grandfather

never saw caribou calving in Cape Bathurst. Our traditional knowledge tells us Wiagca

moves away from Cape Bat hur gAngnynmous{Tuktoyaktuk]f ut ur
in ACCWM 2014b23)

Bluenose-West

The BluenoséVe st her ddés calving grounds are | ocated
the northeast of Colville Lakén the Inuvialuit and Sahtu portions of Tuktut Nogait National

Park (Parks Canada 2007b; Community of Tuktoyalgtlkal 2008; SIUPB 2010; Benson

2011).

Bluenose-East

The Bluenoseast herdbés calving ground i s llukitgkat ed i
and around Bluenose Lak ( Dumond 2007; clBéEnSoner®mdnt THE@3
BluenoseEast herd has been known to rut in the area near McTavish Arm on Great Bear Lake
(SRRB 2007).

Ahiak (Queen Maud herd)

Describing the | ocation of t h eatedAlbyithee Kackloe r d 6 s
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 saomilption (the Ahiarmiut). Ultimately
complicating information around the location of the calving grounds, Thetpa. (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 eagar the Queen Maud Gulf (and yet do not mention this as a
calving ground). The Queen Maud group, as described in Tiebigde(2001), may refer to what

the Government of the Northwest Territories (GNWT) calls the Ahiak herd.

Bathurst

The Bathurst hel@ls ¢ al v i argn thge mreauoBathsirst Inlet in Nunavut (Thorpet al.
2001l¢chWTgegver nTRIN201§201A3s wi th the Ahiak herdé
location in the traditional knowledge literatu(@horpe et al. 2001) considerghe Ahiak,

Bathurst, and Beverly to all be part of the same group (the AhiarBiagling appeast o t a k e

pl acecl¥ ITghwegshe(ridi generah Yyl ardsuomst tdelTiad d
seasonéch\’())GG(vTegréﬁment 2013: 29) .

Beverly

Describing the location of the calving grounds for the Beverly herd is complicatédeby
apparent presence of two differerdlving grounds Utilizing both traditional knowledge and
western science in their updated management plan, the Beverly and Qamanirjuaq Caribou
Management Board (BQCMB) (20143 describe the calving grounds as bdamgwvo locations,

one on the east side of Bathurst Inlet and the other near Beverly Lake and Gary Lake.

Qamanirjuaq

The Qamanirjuaq h ecentetedpproxamately Ib@ kilognetresu(kng wesst ©f
Rankin Inlet and approximately 100 km southtled east end of Baker Lake near Qamanirjuaq
Lake (AREVA Resources Canada Inc. 2012; BQCMB 20bxa

Caribou life cycle

Traditional and community knowledge souraesscribebarrenground caribou going through

multiple life stages: calves, oiyearolds, young mature animals, and large, old mature animals.
Knowl edge hol ders in the Gwiotthedd age classesi(large d e s ¢
males =teachers and leaders; young msateguards and trailbreakers; demales = teachers;
singlefemales with calves = scouts) (Padilla and Kofinas 20101Y5.

As noted inMigration routes and mwvement(p. 17, breeding or the O6rutd as i
known, takes place ithe fall during the southward migration to the tai@aring this time,

caribou malesbegin to lose fat and their body condition begio worsen as they focus on

mating. During the rutmaleswill fight in an attempt to exclude othemalesfrom mating with

thefemales and may breed with a singeEmaleor a group of theniThorpeet 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 M Né Land Corp 2015; TRTI2016) some variation in timing may occur due
to weather conditions. Calves that are borniganhay beexposed to colder temperatures and
sometimes risk freezing to death (Thogieal 2001; WMAC (North Slope) and Aklavik HTC
2009).Calves are vulnerable to predation and only some survive to adulthood (Benson 2015).

AYou candét tel |l craelavlilnyg [iisf tthhee staimei]ng. .of When
bit di fferent every year. It depelacksGoosen t he
[Aklavik] in WMAC (North Slope) and Aklavik HTC 20@%)

Af ter the <calf goes gmdth forage ®n phaotd, hckens) and othel k |,
vegetation and does so for the remainder of its life.

AWhen . .. [ the cal f] iI's about to go off i ts
start movi(Jingny Matm Bemobokapin Legat et al2001:33)

ABy October, cari bou calves can eat the sam
mot her s(6Gwnidhkéion ZEB) ders 1997:

Al At t he] end of October they have dmaheigui t [
mot her . That i's when they st @nbe Andre, GEKPamp f e e
Benson 2015: 37)

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

né When a calf I s a b owhateverats ngpther eafs.fits mmtherkwill i t
t e a ¢ Wimmy Maxin Behchokakin Legat et al2001:31)

Nnéj ust go only where it go, and f ol (Gabeg hi s 1
Andre[Tsiigehtchi¢, GEKP in Benson 2015: 37)

Calves typically stay with their motrsgior approximately ongear, separatingfter returning to
the calving ground, after their first winter (Benson 2015).

Female caribou will reach maturibetweerthe ags of two and threand will have calves every
year until they reach old age and stop breedinGwi c hdoi n EI| deetra 20019 9 7 ; T
Benson 201p

AnThey cal ve, then [the young ones| come out |
the coast]. They come back, and next year they go lbaglavie young ones. The second year

t hey ¢GabeArdrdsiigehtchicl, Tom Wrighfinuvik] and John Jeromfnuvik] all in

Benson 2015: 37)

Femalewwill ty pically have one calf per yedrpwever if conditions are excellent they may have
two ( Gwi cEkldérs 1997; ACCWM 2014b; Benson 201bikewise, if conditions are poor, a
femalemay not produce a calf at all (Benson 2015).
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ASometi mes ifé[the] cba iincrénsing, thieyhhave dot$heyg haveg oi n g
maybe two to each caribou, but if they e n o't going to increase,
someti me they have nothing. Lots of them hav
going to be no calf, t hat means there is goi
have that many caés, that means they going to be less than the other years. But if they really
calve [l ots], t hey wi | [(GaberAodred@siigelachiqy GEKPtny f a st
Benson 2015: 37)

Barrenground caribou are somewhat unique in that both males aradefeimave antlers.

AAnd you know how they find out i f the carib
got no horns [in the spring]. It seems kind
need horns to protechd|[bkhasébf howbyobuthey!l do
have horns or not éThey (domdMightinuekjnn Befsone2015:[ t hey
38)

Cariboumalesreach maturitypetweenthe agse of two (Benson 2015 ndfour (Thorpeet al
2001)but may not beginreeding at the onset of matur{fgenson 2015)

Al Cari bou] become bul | trsiyears they startumatinig(Maeyr s € ma
Kaniak [Bay Chim@in Thorpe et al. 2001: 66)

AThe bull s, they fight for utuhheéstri ghe, Mhaeds i
(Tom WrighfInuvik] in Benson 2015: 38)

Caribou in northern regions

Barrenground caribou are incredibly hardy and are watlapted to the environments they
inhabit. Migration is the principaadaptivebehaviour thabarrerrground caribou display. During

the summer when temperatures begin to increase and insect activity becomes laieese
ground aribou will migrate towards the coast or other windy locations in order to escape the
excessive heat and bugyMAC (North Slope)and Aklavik HTC 2009; ACCWM 2014aThey
likewise migrateduring the winter to the treeline in order to escape the windswept hard snows of
the barresandimproveaccess tdorage(Legatet al.2001; ICCet al.2006)

"In the spring or summer we try to getl | our caribou from along tl
mosquitoes they always go, you know, t owar ds
al ways go. When itdés hot t otheytlagsygo tovearddthe st ay
s e aBarbara Alen [Aklavik] in WMAC (North Slope) and Aklavik HTC 2009: 29)

Smallerscale dispersal is also common, with baigeound caribou moving long distances in
search of foodLegatet al. 2001; ICCet al. 2006)and seeking relief from heat and insects at
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sumner ice and snow patché$¥horpeet al 2001) Some Gwichodédin harvest
indicated that Bluenose caribou are able to locate food under the snow by touch and smell
(Benson 2015).

Al f there 1 s naolbokiorgtarathey fiptlease, ttolbey By wint e
way they walk they could feel itéby their ho
t oo, t hey (@GabegAndrdTsidehtahidy, GEK® in Benson 2015: 26)

Periodically calving grounds will alsaundergo smalkcale shifts in locatioras the caribou
attemptto avoid unfavourableonditions relating toveather, snow depth, insects, predation,
forage availability, and human activifyhorpeet al.2001)

Inuvialuit sources indicate thatarrenground caribou typically prefer colder temperatures
(although Bensor2015 includesan i nt er vi ew wlder who bas @ebseGedithath 6 i n
they are actually more productive in warmer weath€glder temperatures in winter prevent

icing conditions,which impede travel rad can render forage unavailableold@er conditions

during summerresult inreducel insect activityand lower correspondingtresslevels for the

caribou (ICC et al. 2006; Jacobsen 2013There has been some speculation in traditional
knowledge sources thdarrenground caribou may begin to range further north in an effort to
avoid stresses related to this kind of heat (Katz 2010).

AHard winter, tough winter, l i ke [cold and wi
because the snow is gettingrhd on t op. I f it rains i1itds goi
break through that ice barrier to get down to where they want, you know, under the snow
where thdichens and grass they eat as§ Anonymous [Aklavik] in WMAC (North Slope) and

Aklavik HTC2009: 44)

Altés all i mportant, wherever they can find
fall t i meodfiedzéusp . r ddanld ebad hat snow it turns to
starve. | f ités good famlweanbeér mucthewaliln st
(Anonymous [Aklavik] in WMAC (North Slope) and Aklavik HTC 2009: 29)

AWhen thereds big stor ms, they probably hav
weat her . I know they donot ypur Buvirwarmar weathér, i n ¢

t heydd st a(@uticAnnrAadvele Gwingh @i n ¢ o mmuimBenhsygn 2016:i de nt |
28)

Interactions

Mixing with other caribou
As discussedn Range(p. 10), it is very clear from traditional and community knowledgat th
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there is mixing and movement among neighbouring herds of bgroamd caribou (Thorpet

al. 2001; WRRB 2010g; Inuvialuit Game CounfiitC] 2012; KavikStantec 2012b; ACCWM
201%; Benson 2015). Beyond interactions among herds, bgnamd caribou ma also
interact with different kinds of caribou, including Dolphin and Union caribou (Kiilliniq or
Victoria Island caribopand boreal woodland caribou.

Dolphin and Union caribou migrate seasonally between Victoria Island (summer) and the
mainland NWT/Nuavut (winter).Since the 1970s, overlap in the ranges of Dolphin and Union
caribou and other barreground caribou herds has increased in Nunavut. The summer range of
barrenground caribou has extended north and the winter range of Dolphin and Uniorucaribo
has extended soutinteractions between Dolphin and Union and other begreand 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 bameound caribou & a common sight on
hunting trips (Thorpet al 2001)

A variety of views exist in theraditional and community knowleddeerature regarding the

nature of the interaction betwedoreal wodlandcaribou andbarrerrground caribou. In the

T & &} has beerobservedthatwhile the two species r e known to 6share sop
Chocol ate 2012: 9) in the winter, they tend
character is secretive and they therefore seek out thick, corgdmlsh. Despite this, boreal

caribou are known to sometimes follow barggound caribou back to the tundra. The opposite
(barrenground caribou sometimes remaining with boreal caribou) is also (lregat and

Chocolate 2012)

nWe all k n o vwboreal caibog| livessrduncethis[whole area. When hozélekwae
[ bargrreound cari bou] mi grate back to us, then
in the winter, but sometimes during spring m

badk to the tundra. A few years ago we went for a trip to hoz&ekwabirthing ground. We saw a

whole herd of hoz&lekwaeThere were so many hozé&ekwaeWe were using a helicopter. We

landed on top of an esker where we could see. | saw a caribou thetwasger t han t he
in the herd. I suggested we take a closer | o
I |l ooked at iIts head and the | egs, It was a
lots but maybe one or two will followoz&ekwam® (Jimmy Rabesca [What§ in Legat and

Chocolate 2012: 9)

In otherregion§t he Gwi chdéi n GBS4)tnorthesmYekorithe Aahtgithe Déhcho,
andnorthern Saskatchewarnthe two species of caribou have been observed intermingling and
foraging togethefJohnson and Ruttan 1993; Nagyal.2 0 0 2 ; Gwichodéin Soci al
Institute [GSCI] 2005, Cluff et al. 2006; Legatet al. 2012 Gwi chdéi n Renewabl e
Board [GRRB 2009; Carriere 2010;Environment Canada 201®atz 2010;Bensm 2011;

Dehcho First Nations 20Q Bayha pers. comm. 2012; ACCWM 20148&nson 2015; Polfust
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al. 2016) Information was not available describing the influence the interaction bebagen
groundcaribouandboreal wodlandcaribou has on survivar matality.

ARTherebds a | ot of Bl u ein Sitglgg Lakeabackbaoduwoadladd t hr o
cari bou meet them in this area. Thereds not
they are in here and t hey milandgariboé &nd Bltehose s ur v
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
cal ve i n (Willard dagea[r @vai. ® hminunity uniagentified] Gwi chdéi n Tr ad
Knowledge of Mackenzie Gas Project in Benson 2015: 42)

AThere used to talk of barren ground cari bou
caribou follow the small ones back up north, that is what the olgleebought from this

area; It I's believed that the woodl and <cari
(Carriere 2010: 108)

Al Ther e] was the gener al agreement bet ween
caribou with barren ground caribou. Seaecomments indicated that the two subspecies are
seen traveling together ghflletankO06:7Ng t ogether i

Interactions with competitors

Muskoxen

Muskoxen haverecentlyundergone an expansion of their rarmgetwo fronts, from ta Yukon
into the NWT and southwards in the NWT from existing populatigddMAC pers. comm.
2015) Increasingly this growth has broughhuskoxen in contact withbarrenground aribou.
This mayinfluence the mortality ad survival of barrefground caribouas a result ofdirect
competitionfor food, destruction of lichen by pawing it to the grouraljoidance behaviour
(when theycome near, barreground aribou tend to move awagither because they are afraid

of them or donot | ildstly, attramting or buppprting wadf Ipdedation a n d
(WMAC (North Slopé and Aklavik HTC2009; ACCWM 2014; Benson 201p

"Right across from Bell a Ar e yobsriglttamigp thers, t hat
but after the muskox start hanging around there, they go further and furtherybackk don 6t
see t hem aAnoieB Gdrdore[Akkavikpin WMAC (North Slope) and Aklavik HTC

2009: 35)

Barrenground aribou become stresseg muskoxen as from a distace they look very similar
to gizzly beass, one of the principal predatorgICC et al. 2006) Barrenground 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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powerfulsmell of muskoen(ACCWM 2014b; Benson 2015)

AéBut | know when the muskox went wup to aroul
ther e. And the caribou just disappeared when
mus k oX . dtomswvt i knitds their s me |(Julie-Ano Andre hey |

[ Gwi chdéi n commumBerson2alBt 42 ent i f i e d]

Muskoxenmay also be influencing the normal predatoey relationship between barrgnound

caribou and wolves. An influx of musker 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 wolvefACCWM 2014b)

Reindeer

In the northern portion of the NWTthere are areas whernearrenground aribou and
domesticated (or formerly domesticateegindeer may come into contact with one anothdras

been noted thakindeerand caribou compete directly for the same range and f¢rAQEWM
2014%). Traditional knowledge holders have algwinted out that caribou andeindeer
hybridization does occfWMAC (North Slope) and Aklavik HTC 2009; Benson 200M)MAC
(NWT) (pers. comm. 2015) reports that these hybrids rut and give birth earlier than- barren
ground caribou, which could favour hybrigiscompetition for range and forage.

A The rut is] wuswually the same time of year,
caribou, couple of caribou. [I] skinned it out and put it away, but when | started cooking it, it

was stink. It really stok 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 ha
what they were telling me.(Jack Goose [Aklavik] in WMAC (North Slope) and Aklavik HTC

2009: 49)

AAnot her time, there was some [Bluenose car.i
that lake there, was just full of caribou. Yeah, we shot 32 caribou. t he f al |l éThat 0:¢
|l ate 080séBut probably some of [them wer e] r
kind of spotted, kind of grayish. And we were trying to get him, me and Buster [McLeod], and

we coul dnodt get h i médBorobablyt réirmder nvixads | gBebsy ecaose e a r
they used to do [the reindeer] sl aughtering

have shorter noses and] shorter | egs, I t hi |
coul dndét g e that bne ¢ohvious reimaeer]ghere. Probably other ones were part
reindeer, t oo. But supposed (RichardoRosgnG wkiecdh, 6 i mi X

community unidentifiedh Benson 2015: 43)
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Wood bison

The ranges ofvood bison andbarrerrgroundcarbou overlap, or hae the potential to overlap in

the portion of their rangenear the communjt 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 WhatR{chardson pers. comm. 2015). With respect to this expansion, wood bison
are seen as bringing predators and disease (e.g., anthrax) intodvatred caribou range as

well as competing for forage that has already been impacted by foregt flrés € ertmént Go v
and WRRB 2017)

Interactions with predators

Traditional and community knowledge sources indicate thaekground caribou are subject to
predation pressure from a number of animals in the NWT. Wolves and grizzly bears are most
commonly noted, tuvolverines, lynx, and eagles may also hunt bagmund 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).

fiLong 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
wol ves. They are really migr at indtige.wolles, ttheyn 6 t
are bad for c¢ar {Aboownous [Tsligemahiol 81 ACGWNM 201 4E6)

nWol f number s ar esakedealghy, Bnd thd packs aral largethedeuaee|
more than 30 in some packs. The elders have reported that wiselmappens they will kill
indiscriminately, taking more than they will use. This is of concern especially when the caribou
number s @Amoeymadus [ugloktuk] in ACCWM 2014b: 40)

AWe are seeing more predator s i heard\io g threet and
kil ometer radius, @hdnymbus [Pautatwk] in ACCWM 20140:8%)i b o u .

AThere were not too many grizzly bears in
are seeing bear s a@@mbnymdue[Kuglauklen AEGVEVI 201vth 40y e . O

Wolves

Found above and below the treelimelves are the primary predator lodirrerrgroundcaribou
(Benson 2015Denesuline Né Né Land Corp. 20168ommunity members have made particular
note thatwolves are very capable of kilg healthy caribou and that the notion thatves only
prey on the weak and injured is fal¢€horpeet al. 2001; Katz 2010; ACCWM 2018). This
notion is derived from the oldevolves who are kicked out of their packisdprey on the weak
and injured cabou (Katz 2010)

NORTHWEST TERRITORIES

SPEC'ES Page 30 of 252
AT RISK

COMMITTEE

t

(

h



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

AThey say wol ves odrhe gické ghey naofetordass will lgceaftdr thaina@w a n

caribou and they'll look for good caribou too, you know... They're smart animals. They're not
going to look at that old e#ou, they want gootheat toad (Freddy Frost [Old Crow] in Katz
2010: 33)

AAnd according to people | ong agaud.tAhdetga t hey

f emal e ¢JaelRetbrgQid.Céow] in Katz 2010: 33)

Wolves are very effective predators due tortlspieedand their ability to work irgroups. They
are also strategichasing caribou until they become tired or injuring caribou (Benson 2015).

AWol ves are very smart. They strategize. The\
andtheyfdlow and foll ow and foll ow undandsomamey get
wolf kills, mileat a t i me, that you could tell that al
like a good bite, then eventually, the caribou is going to lay dowrsand f f en up, and
get up. So they just follow and take their t
that, very smart. Thereds the place upécCarib
where the wolves would chase the camboi nt o t hese | i ttle narrows,
ther e. They plan it. And then they dondét try
the change, you do. But all they do is just |
thems o me t i(Jamees Firti{Inuvik] in Benson 201539)

AnWol f, he grab them by the | egs, and, once t
grab them by the throatékil]l them right ther
behind justlikenohi ng, i1 f 1 tds good going, buwhen ot of
ités |l ots of them, they [t ake] shifts runnin
one go [they br eak (Bluenae CaribbuoManagement kdog Groupe r ] . 0

[Tsiigehtchic] in Benson 2015: 40)

There are two types aofolves described by community members based on their strategy fo
killing caribou: migratory wolves which follow the caribou along their migratignsnd
stationarywolves which have alefined home ranggroughwhich the caribou pass during their
annual migratios (Katz 2010) Wolf numbers andarrenground @aribou numbers are linked;
whenwolf numbers are highharrenground @aribou populations willecreas¢Dumond 2007,)

i Car i bdown wheoe there are many wolves. When the wolf population is going up, the
cariboupopul at i on i(Anongnoousnamnioityumidentified] in Dumond 2007:
17)

The presence of smaller groups lmdrrenground aribou (3650 individuals as opposed to

hundreds) has been attributed wwlf predation. It has been suggested thailves are
responsible for breaking up the caribou into these smaller gr@us unclear if this is in
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reference to caribou on the winter range only or more broadly acroyedhgGordonet al.
2008)

Barrenground aribou have developed strategies for dealing wuthf predation. During the
winter months caribou are able to avomolves by travelling through deep sndiatz 2010;
Benson 2015)as well as by spending time érozen lakes where they are able to spot and smell
wolves from a greater distance atigereforemove to avoid them. Calving ground selection
strategies such as choosing large flat areas whelees may be spotted and smelled for long
distances and calvg in a large group for herd protection are also empl@age@ protection
against wolvesand other predatof3 horpeet al.2001)

Al They cal ve] probably at a place that i's re
so that they can see whateves comi ng for miles €& Somewhere
ways so that thegyrcdarmagded sé camijNaikakeHakengalir d s t
[Kitikmeot community unidentified] in Thorpe et al. 2001: 111)

It has been noted that barrground caribou ag to some degree, protect themselves from
wolves by kicking them (Benson 20155t certain times of the year, barrgnound caribou
males protect females and calves by travelling on either side of the herd. In travelling together,
the younger animals leafrom the older adultd_egatet al.2008; WRRB 2010a)

AMy father used to tell me that when the her
circle to protect them from being attacked by the wolves. The caribou are part of the food
chainandift he wol ves didnot take down a cari bou,
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 ondis dx

the herd so when the statistics came out and the report said the bull fpapusadeclining, |

believe ito (Jimmy Martin [ Behchokakin WRRB 2010a: 12)

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

Grizzly bears

Grizzly bearsare found primarily in the tundra, alpinsubalpine and treeline regions of the
NWT. This bringsthem intofrequent contact wittharrerground @ribou when they are in their
late spmg, summer, and early fall ranges. Although not as effectiveobses,grizzly bearsare
nonethelessable to Kill barrenground aribou. Grizzlybearpredation has been described by
traditional knowledgeholdersduring the postcalving seasonand duringthe calving period
when calves are the most vulnerafldorpeet al 2001;BQCMB 2011b; ACCWM 2014,
Benson 2015; Denesuline Né Né Land Corp. 2015)

il have s ecbhasinga calfjanéezlzzdught sight of it as they were disappearing
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behinda hilThe gri zzl y .p(Panl®migditgk [kalukteuttiahtinéThorpe et al.
2001: 108)

Wolverines and lynx

Wolverines are frequently mentioned whearrenground @aribou predators are being discussed
(Dumond 2007; WRRB 20108QCMB 2011b) and lynxless so (Benson 2015)Volverines
frequently scavenge caribou that have been killed by eitloéres orgrizzly bears(Benson
2011) Although not main predateof barrenground aribou, there is mention thatolverines
and lynxhave been witnessed killingaribou on their owiiBenson 2014, 2015; Denesuline Né
Né Land Corp. 2015)

il tracked a wolverine when | was trapping,
tree on a 2 year ol d bull cari bouobasmildutd k and
t he car i b {Charles Rokiak Tukjpyaldukin WMAC (NWT) pers. comm. 2015)

AEven [though] thenwet vetl i geébharlia Kegah Kitidknpeott i © c a
community unidentified] in Thorpe et al. 2001: 109)

i Wo | v s anbtineepredatobut it mainly feed omolves and bear kills. Wolverine can also
kill caribou. They chase them for a long time(Anonymous [Kitikmeot community
unidentified] in Dumond 2007: 17)

ALynx, he jump on top thédeadeéeibeubiagndi me wc i
t hat oneécari bou wi |l ILyngwil killppaythiag they getl whiataver | dow
t hey c¢an (Bluerroge Caribau Management Working Group [Tsiigehtchic] in Benson

2015: 41)

Eagles
Eagles have been sugtpgs as a possible predator of barggound caribouparticularly calves

The nature and intensity of this predation was unfortunately not des¢Aa@cWM 2014b;
Benson 2015)

il think they [the calves]|] wer e | gofdomeot her e
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 ti®e.l think they pick them, pick them off
whenever they get a chance (Stanldy Ngootli[OldCrasv] | i t t |
in Katz 2010: 39)
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Caribou harvesting

As described irthe Preamble(p. 5), the people of the NWTare intrinsically linked tobarren
ground caribou. The importance of caribou cannot be understated in this refbyresent
individuals from nearly every community in the NWT are involved in the harvebamén
groundcaribou.

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

A[ Women|] have | ots of knowl edge. They work o
family. We have to take this into consideration. The womamrwks har der t han |
(Archie Wetrade Gam tg in Barnaby and Simmons 20.1B9)

AThe men were the hunters, trappers and fi sh
had a role in the communities and villages. The men and women worked togetiereton

the land and suivv e . 60 ( Fr e d] irBEnnirgnmensal Monitariggl Aalvisory Board

[EMAB] 2012: 11)

AWhen people are getting ready to huntéthe
moccasins because they can just taste the dry meaharwtibou tongue when their husband
comes back with the caribou meat.o (Lisi Lafferty [ Behchokakin EMAB 2012: 17)

Al Theele saacr ed r ul e ss Denk wamenwwe fdilawlmarmy wnany étect
rul es, l'i ke all Dene ad®,0 bwtr o péetorspdctithe fved me
ani mal . 0 ( FetlGoo Hopa] ih SRRS 20b6104)

Usingtraditional and community knowledgi is possible to see thaatvesting patterns tend to

shift over the long terrm association with chayes inregional barrerground aribouabundance

and as habitathanges as the resultdisturbances such &srest fire(Legatet al.2001). Overall

however, the harvest ofbarrenground caribou and use of the landy harvesterss very
widespreadand ocars across much of theange of barreiground caribouThe presence o&

trail networkacrossthe landscape is evidence of this use and is supplemented by mselerin

access corridors such as sdistimes, winter roads, and akasorroads(Benn 2001 Kendrick
eta,2005¢chWTgeéevernment 2007a; Croft aStatecRabes
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 haryeand 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 subsistencarvest levels in the NWT is available through the formal
harvest studies conducted in some regions (Inuvialuit Harvest Study1998gJoint Secretariat
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2003], Sahtu Settlement Harvest Study 1299 03 [ SRRB 2007], Gwi-choéin
2001 [GRRB 209)), but this information is limited to the periods when these studies were in
progress and isow largely out of date. In the Inuvialuit Settlement Region (ISR), harvest data

for species under quota is regularly reportédvironment and Natural ResouscENR] 2015)

and i n t h area\Wef&rmation zah be€obtained from harvest and monitoring summary
reports de el oped jointl ychbly Gtolve r WRBBWT, IT hed @SA,

harvest data is continuing to be collected regularly by the GRRB.

Harvest! in the GSA between 1998001 consisted of an annual average of 104 Bluenose caribou
(range = 22153) and 1,558 Porcupine caribou (range =2226)(GRRB 2009). In the ISR, an

annual average of 3,113 caribou was harvested between19988 althoughhese were not

separated by population (barrground caribou, Peary caribou, or Dolphin and Union caribou)

(Joint Secretariat 2003). Between 2&®14, Inuvialuit harvested an annual average of
approximately 274 Bluenos#/est caribou, below the quota ser this herd (ENR 2015). In

201213, Gwicho6in and I nuvialuit harvest of the
respectively (Boxwell 2013, 2014; Cooley and Branigan 2014), possibly due to decreased
availability. Sahtlu harvest data from 198803 indicates an average annual harvest of 702
BluenoseWest caribou with substantial variation among years (range 81 [20D8][L5 [1999)

(SRRB 2007)As of 201617, Belarewdg Gotsteyi ekwegD ® | €Ea niibou Conser vati o
Got 6 &4 nn Phaa set achhrvesk thiteshaldnof 150 for the Bluek@st herd D &j
ekwepWorking Group 2016 . I nmBi®s t h e marimonitySharvestitg thiserd.In the

We k 6 areah the220134 subsistence harvest was reported as 167 Bathurst caribou and
1,474 Bluenosé&ast caribou (Barreground Technical Working Group 201%s of 201617,

harvest levels have been set at zero for the Bathurs{ hﬁm@hé\’ﬁ Government and GN

WRRB 2016a)and 750 for the Bluenodgast herd( T§ &4 c h Y Government and

WRRB 2016b)wi t hi nezh@/e k 6

Broadly speaking, relative to harvests 30 or 40 years ago, the total number ofgoatneth

caribou harveed by subsistence hunters has decreased across the NWT (Joint Secretariat 2003;
Gordonet 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 Sandlos 200¢ although increased costs associated with
harvesting and current harvest restrictfoaiso factor heavily into this.

“Al't is not known if all hunters that reported their ha
ground caribou or the difference betweecleherd[Ble nose or Porcupbne]. o (GRRB 200¢
® Inuvialuit harvest on Tuktoyaktuk Peninsula herd restricted between Apduhe 15 to permit the migration of

the Cape Bathurst herd (Davisenal.2014; ENR 2018§). All Cape Bathurst harvest suspedds of 2007 (ENR

2016k. Aboriginal harvest of Bluenos#&/est caribou limited by quota (345 animals for the Inuvialuit, 345 for the

Sahti, and 22 f o(ENR2D1&). \Ghritacymedtiictioh of aboriginal harvest on Bluen&sest caribou

(4 percen (%) of the 2006 herd size) recommended by the WRRB and SRRB (ENR)28b@ual harvest of

Bathurst caribou limited o0 300 t hr ou g haraatnd vdilevkneBle i ee Zhr &t Nati on ter

NORTHWEST TERRITORIES

SPECIES Page 35 of 252
AT RISK

COMMITTEE



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

Additional detail onharvest reporting, estimates, and restrictions is includeBojpuktion
dynamics- Scientific Knowledge Compongpt 139).

For many of the communities at or below the treelvayenground aribou harvestg takes
place from late summéirarly fall until late spring as this is wherbarrenground caribou are
accessil# (Legatet al 2001; Kendricket al 2005; Barnaby and Simmons 201Byrther north,
in communities such as Paulatuk, Tuktoyaktuk, and Aklavik, bayremnd caribou are
accessible throughout the year (Community of Aklaatilal.2008; Community of Paulak et al
2008; Community of Tuktoyaktulet al 2008) althoughin both situationsthe timing and
location of harvest ialsoguided by a focus on the best quality méales and parts (e.g., guts,
eyes, head, brain, hooves, efc..cwi ¢ h 6 i n TEhbrpeetrals2001;2y9er and LKDFN
2005; Planning Group 2006; WMAC (North Slope) and Aklavik HTC 2000CWM 2014;
Benson 2015)

AnEvery fal/l and winter we-ug dhishsuhe tvay myg paemis t h e
taught me, so | am teaicly myboy t he way (TerrivEazee (Gtud ts@pd ]t . KD n
Barnaby and Simmons 2013: 10)

nWe just |l ook for fat ones. When [you] go oL
ones, dry cows, and th&ind.0 (Jacob Archie [Aklavik] in WMAC (North Slo@end Aklavik
HTC 2009: 65)

nWe never bot her cari bou otil fall. My dad
could see them in the hills but we didnot s h
sai d, OWait otil hbee f pertes wWeatkidnd hgoon d s hapeTl
bothered I i ke that. Summer time thereds | ots

July. Theyalmy s t ol d us t (Aliceviusky [Aldavik] ih WMACYND&t Slofge)
and Aklavik HTQ009: 65)

Selectionfor meat and hide qualitinvolves considerationsush as the timing of rut (which
renders the meat of matunealesinedible as a result of the hormones released in their bodies
during this time) (Padilla 2010; Wray and Parlee 2018 the impact of environmental factors

on the hide (i .e., warble flies, which can b
Thorpeet al.2001; ACCWM 2014).

ARé[AMdgtds when they start, October, t hay star
nobody can shoot [ bul | ] cari bou. Our el der s

shoot [bull] caribou after the 10th of October, because then they get reallyywtmky canodét e
it.0 (Annie B. Gordon [Aklavik] in WMAC (North Slope) and AKadTC 2009: 48)

( Tcghé\’ﬁ G o v end GNINETr2Q1; Adamczewski pers. comm. 2Q18boriginal harvest withim mobile core
conservation zone around Bathurst collaiesdales suspended entlyeas of 2015 (GNWT 2015).
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Parasites and disease

Insects such as nose bot flies, warble flies, and nitesgaansignificantly influencebarren
ground aribou behaviour, body condition, and ultimately productivity and survival.

Harassment from mosquita@an be que severein the summer rangef barrenground 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 taMAC (North Slope and Aklavik HTC

2009)

As part oftheir 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 cémibare not
considered overly harmfiWWMAC (North Slope) and Aklavik HTC 2009)

The warbé 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 Vamaebore holes

into the hide. The caribou are particularly bothered by the biting warbteahd 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 stresgaused by thesasectscanresult in less timespentresting and draging. Warmwet
summers that promotligh insect developmenand activity are particularly stressful, and
caribou will be leaar than during cold dry summers. Newborn calvesnalso be killedas a
result ofintensemosquitooutbreakYWMAC (North Sloge and Aklavik HTC 2009)Although it

is very unusual for caribou to be killed by insects outright,ripacts they have on behaviour,
body condition, and productivity can be significéidtimond 2007)

Other diseaseand abnormalities mentioned by landers include cysts or white spots in the
meat, swollen joints, lame animals, sores and puss, watery jBedapitia Brucella, and bad
livers (Kutz 2007; Russekkt al 2008; WMAC (North Slope) and Aklavik HTC 2009; ACCWM
201%; TRTI 2016. Parasite andlisease trends are discussed in more detaldpulation
dynamicqp. 45.

STATE AND TRENDS

Population

Abundance

Among traditional and community knowledge holders, it is thought thaebground caribou
have always been relatively abundant comparedherdarge land mammals such as moose or
bears.The abundance dfarrerrgroundcaribou is one of the characteristics that nsakem so
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iconic.

Harvesters speak of abundance in terms of large family camps, large or small herd sizes, or
transporting balesand bales, and bales of dry méBerkes 1999; WMAC (North Slope) and
Aklavik HTC 2009) Changes irabundancearediscussedn more detaiin Changes in herd size

(below).

Changes in herd size

Population trends vary amotmgrds The Porcupine herd isedrly increasingnd there is some
indication that the Tuktoyaktuk Peninsula herd may also be increabivg Bathurstand
BluenoseEastherds are likely decreasingand there is some evidence of recent declines in the
Beverly and Qamanirjuaq herdbrendsfor the Cape Bathurst and Bluene¥éestherds are not
clearbased on available resour@esl there is no available trend information for the Ahiak herd

It is important to note that many traditional and community knowledge sodrces 6t at tr i b
trend nformation to any particular herd, instead observing general trends in their region or
around their communityBecause of this, and the difficulty inherentassigningobservations

from a given community to a single herd, trend informatigorésented dew 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 19802001 (Svobodaet al 2013). After 2002 however, the availabifitgf Porcupine
caribou in the winter and spring improved steadily, while availability in the fall improved from
200203 to 200405 and then dropped from 26056 to 200607 (Russelket d. 2008; Svobodat

al. 2013).

ANever in my time did | ever go out to hunt
ground used to move when the caribou is passing by. Just like ai viagéhills, the caribou
going. o0 (Jerr yWMAC (Blorth $lopdd and AklaKk]HTG 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; Dagtsah2014;

ENR 2016).

®Availability defined as pr oxi m{(Rusgellnd.2008.r i bou to interyv
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AThere i1s | ess activity now J[out on the | an
Peninsula caribou herd returned after the reindeer was removed froRethiasula. Now that

the caribou have come back to t he (Amaymouss ul a,
[Tuktoyaktuk] in ACCWM 2014b: 23)

Cape Bathurst and Bluenose-West herds

060Declinesd are more commonl y fomlroutest(ACCWME t he
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).

il dondt believe thgt théscpusbotuthas ©Obelybdne
(Wilbert Kochon [Colville Lake] in SRRB 2007:)62

nml a mj commenting on the number Bhighnmumbetshe pr
to really | ow numbers now. ice a Heeliaerin theeherd.| e s a
Hunters for sure would have seen this. I h &

caribou. If there was that big a decline, for sure hunters would see carcasses. To lose 10,000 in

ten years? |1 06m suoeltdhsesayséhst of otfdmenynioesgd wa s
[Aklavik] in ACCWM 2014b26)

ACari bou ar e st ayi n-gpund mow. Ghere haae lkean chahdes iry e ar
distribution, as they used to be out past Anderson River. This year, the herd was having calves
i n di ff e (Aesonymoua [Paulatak] imnACCWM 2014b: 22)

AThere are more cari bou niooneayda gothing, rext fyeéatf] t hey
they come back. Cycles or something, so many years at a time and [then they] come back
a g a i(Too1pruktuuyaqtuugjn ICC et al. 2006: 147)

There is historic evidence of a decline in Bluenose caribou in the GSA in the 1940s, followed by
an increase in the mitl980s, and perhaps another sharp decline in-26804he result of icing
conditions in the wirgr that resulted in starvation and a subsequent hot summer that saw an
increase in predator populatignéBenson 2015).Around Tuktoyaktuk, caribou were last
abundant in the 1970s, when they returned after a period of scarcity in the K90t @l.

2006 ACCWM 2014b).

AfBecause in the 1940s no, more than thateéein
here, you dondét see no cari bou meat but you
wasnot for rabbit andnfdi ssh,shi fpeiotpl awndtl foe
hungry those days in 1940séthis meat start |
1980s] , |l guess. Start to be |l ots of <caribouc
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track of caribou or moose trask, n o {(Jban NagafoGwi chdéi n commyni ty
GEKP in Benson 2015: 47)

AAbout 50 years ago nidhere was just nothihg, reo casihowd dustn , i
over one year, just nothing. So bBi bdlameb hen,
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 reportedin Fort Good Hope (ACCWM 2014b). In the ISR as a whole, caribou are
being seen in smaller groups than in the past (ACCWM 2014b).

Nfébiggest bunch you see of caribou is about
(TO56 [Tuktuuyaqtuuq] in ICC etl. 2006: 1147)

Bluenose-East and Bathurst herds

Information from traditional and community knowledge holdenslicates likely declines in
BluenoseEast and Bathurst caribou since the 1990@(@1ﬁ§?overnment 20074, b, c; Nesbitt and
Adamczewski2009; WRRB 2010b, c; ACCWM 2014dudas 2012; Barnaby and Simmons
2013; ACCWM 2014b; TRT2016).

Al can go back to 1962, and | 6ve observed t
goi ng (dosepmJudafNekwe t§ in Judas 201249)

ARSo regardi ng tihlaeon't wadtuochlame anybany. Sot I'neebeen thinking
about it for ten (10) years, the reduction of the caribou. Forime, seems | i ke i t's
(Charlie Simpson [Whitin WRRB 2010d: 238)

AnThe her d mi grati on i s changing very fast.
changing. A while ago in the fall people seen caribou tracks and looked around and saw
nothing. Before when people saw caribou tracks, they wegase 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 anals are going to change. | think this change has already

st ar (Hend/ CatholiqueGu t K dd ] in Parlee et al. 2001: 11
Anl't seems that the numbers in the Bathurst h
Kingauk (Bathurst Inlet), thereardaway s a | ot of caribou in the

couple of years ago there seemed to (Jbssie | ot s
Hagialok [Bathurst Inlet] in Thorpe et al. 2001: 86)

AThis year there wer e aththis gpring, [thera fave[beea] hardlyo u ] .
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any caribou since April élLess caribou compare
from southéThere were always caribou around
f r om g@oustKimgnektak [Cambridg Bay] in Thorpe et al. 2001: 89)

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

Locally, declinesin caribou have been reported in Kugluktuk and Behchoke ACCWM 2014b)
Harvesters ilWekwe téjast had good succebarvesting cariboin 199697. After that
however, the caribou population changed, decreasimgjstently each year (TRR2O16).I n
contrast, Gam téhas reported a stabilized or increasiaglwou population in their area
(ACCWM 2014b).

Historic trendswere noted bypannyBeaulieu (2012)with periods of abundande the 1B90s,

1924, 1954, and 1984, acdrresponding pewds of low numbers during each Worldav(1915

and 1945), as well as 197and 2005. These trends roughly correspond to those observed by
Barry Taylor (n WRRB 201@), who observed a peak in the 1980s that was preceded by a period
of lower numbers in the 1960s and 1970s.

AThe most recent memory 1960s. A this tima)ehe acofihmusity @f r ¢ i t
Wekwe t€had to be evacuated to BehchokagRaeEdzo)and Gam té (Rae Lakes). ¢John B.
Zoe[Behchokakin Zoe 201271)

AOur legends talk about ekwardisappearing long ago. There have been times of scarcity and

times of abundance. The elders have always believed that when ekwaebecame scarce they

would go away to be left alonet o r ecover and r €eohh 8ndos h t he
[ Behchokakin Zoe 201271)

AOver my | ife in the nonmbtehr,s Icbéyvcel ewautpc haendd t dhoe
and 670s had | ower numbers available to hunt
came the 080s and vast numbers were everywhe
further around the lake and into the pioces. Everybody was happy and content: we had

cari bou, and nobody cared what t h@Baryhagore cal l
[Yellowknife]in WRRB 201€ 186)

Beverly, Ahiak, and Qamanirjuaq herds

Available traditional and community knowlgé suggests recent declines in both the Beverly and
Qamanirjuaq herdsalthough not & substantiala decline in the Qamanirjuaq hetthsed on
knowledge available up to 20{BQCMB 2011b; BQCMB 20144, b).
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AéCari bou popul ati ons &, ramd thg Bdavdrly hegl has degreaseelr t h
t he most, t o (Aleertyhorassie[norttem Bangoba. community unidentified]
in BQCMB2011b: 12)

Prior to this however, few knowledge holders indicated that there were changes in caribou
abundance. Whe changes iabundance have been noted, it wlien understood to be changes

in migration patterns, rather than changes in absolute numbers (Cizek 1990; Kendrick 2003;
Spak 2005).

AThe caribou donot mi grate thr ougdplesahthes ar e
cari bou donot mi grate towards us now. Some a
but | stil |l think there is plenty of <caribou
will come looking for the people. To this day theiloaw 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 al/l the | and that has been burnt
away. In the past whendle were forest fires the land would burn just to a certain point, but
now the fires burn out of control. éNow ther:
away. They do not mi grate through those ar
(Madelé¢ ne Dr yudtosneels oG] in Kendrick 2003: 192)
ADuring the early 1980s, when the caribou he

stateé The biologists c¢claimed that the popul
the native usersclaied t hat parts of the herd had simpl"
time, improved censttaking techniques revealed more caribou than the earlier surveys had

s h o wn (€izek 1990: 20)

In northern Manitoba, in the area of the Manitoba Chipewyaiqgus periods of scarcity have
been observed (eaflyo mid-1950s, earlyto 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 tberibou (Smith 1978).

AThe decline in caribou numbers in the 1950s
caribou studies by the Canadian Wildlife Service. The Chipewyan attributed the decrease in
caribou in this area to the capture and tagging,ichhcaused the caribou to avoid the area,

rather than to any real declinen n u n{$nath 078072).

In the area of the Athabasca Denesuline (northern Saskatchewan), knowledge holders suggest a
recent decline in caribou in their region. From DenesuligeNé Land Corp. (2015), the last

period of abundance may have been 19980s. Noted periods of scarcity included the 1950s,
1965, and before 2009 (Denesuliné e Land Cop. 2015)

There is no information regardintpe population trends of the Ahiak ftkin the available
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traditional and community knowledge literatur€his is not to say that there is no information;
however, it may not yet have been gathered or transcribed.

Caribou population cycles

Barrengroundcaribou population increases and dessesarenaturallycyclical 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; ACCW 20140) and that the rate of change may depend on whether
the population is increasing or decreasing.

ATradi tional knowl edge tells us that <caribou
(Danny Beaulieu [Yellowknife] in Beaulieu 2012: 66)

N S oe deh the decrease of caribou has been said, but we're-ntiow 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. Andnd when the population ge

down it-- it -- population grows back up. Once théhe animals population grows outand
popul at i on.o(#aryAppled [Bauahakakin WRRB 2010b: 186)

Across the NWTthereare a variety of viewsegarding the length of these cycles, ranging from
as short as 10 years (WRRB 2010b)a midrange of30-60 year§Community of Inuviket al.
2008; Katz 2010; ACWM 20143 Beaulieu 2012; Denesuline Né Né Land Corp.; ACCWM
20140, to as long as 8000 years (Berkest al 2000)

AProbabl ywear2k,yc2®, rel prhoibakbl ySat we @amedb ot t om
Firth [Inuvik] in Benson 2015: 47)

A Car i b dationspgo wowand down. Scientists have spent thirty years trying to figure out
why caribou go up and down. They can pound t
figure it -gewdr LCyaos$ ea (Danpy BeanlglYelownfe]imBeaulieu

2012: 60)

Al f t he- alanimelg sometimes they disappear for ten (10) years, and then there's
thousands again. We are not the boss of theseadsint-- i t i s t h(eL erne aM oodr e. sot
[ D®I i \WRRB P010b: 213)

It has also ben observed that peaks in the cythe population highsarenot as high as they

used to bgNesbitt and Adamczewski 2009; WMAC (North Slope) and Aklavik HTC 2009).

However, aving to the limited period over which populati studies have been undertakand

thefact that harvesting regulations may prevent hunters from harvesting except in specific areas
it is oftendifficult to understand these cycl@enson 2015).

Cycles and changes in abundamncay be related to changes in herd movements or migsation
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(Thorpeet al. 2001; NSJA 2012; ACCWM 2014), but are perhaps also being influenced by
other factors (both natural and hur@aused) These factors could includbabitat loss, forest

fires, reduced forage, climate change, unfavourable weather condjiwomg extremely hot
summers), industrial development, increased access, increased predation, increased disturbances,
hydroelectric regulation of reservoir levels, harvest of the leaders, wastage, landcakenio

and ruttinggrounds, increased inseattivity, overharvest, removal of prime breedimgles
overharvest ofemales, irritation from collars, habitat fragmentation, and competition from other
animals such aswsko»xen (Thomas and BQCMB 1994; Thoree al. 2001;Legatet al 2001;

ACFN Elderset al. 2003b; Kendrick 2003; Kendrickt al. 2005; ICCet al. 200 6 ¢ h Y § € -
Government 2007a; WMAC (North Slope) and Aklavik HTC 2009; Katz 2010; WRRB 2010Db, c,

d, e;BQCMB 2011b; Kavik-Stantec 2012b; Sangris 2012; Barnaby and Simmons 2013; WRRB
2013; ACCWM 201#; BQCMB 2014a, b; Benson 2013jurther discussion othe causesf
populationchangds includedin Threats andimiting factors(p. 59).

When herds are at the bottom of their cycles (small populationd)etdemay be influencetty

people through activities like harvesting and development,itaisdlikely that thedownward
populationtrend will continue if these impacts are allowed to contiwﬁué*cghé\’ﬁ Gover nmen
2007a, b, c; WRRB 2010BQCMB 2011).

AWe know that scarcity is a reality that rep:¢
there are a lot more pressures on ekwagthan existed in the era before industrial development,
before the fur trade é& . Now we have a | ot of

new methods of harvesting. These modern pressures caused by humans are something that
must be dJehaB.Zoe[Behdhdkakio Zoe2012: 71)

nl f wmue auocartent 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 areafatapr, 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 cari®an important indicator that we are
feeling the effects as the cuntiva effects frm all the aboveé. (Alphonz Nitsiza [Whati] in
WRRB 2010b: 43)

iThere wd&§i m®pDmantesf rom GuiOsel dag whedreaigd, ng

the caribout r ai | s wi t h tSewares i mesoyoueynepPped heds wr
development s happening and the way our hunting pr
wrong. When | use traditional knowl edge to p

for our grandchildren, our children. The future for the caribou is not goody @e can help
them. | think the big thing is to control development across our land, across Canada and the
Nort hwest Territories. I hope that my sonads

NORTHWEST TERRITORIES

SPEC'ES Page 44 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT i Traditional
and Community Knowledge component
caribou herds migrating tlough our lando (Danny Beauliey Yellowknif¢ in Beaulieu 2012:
65)

Population dynamics

Garner(2014) in a communitybased caribu  moni t or i ngc h ¥pmmadvides or t h
pregnancy rates durirthe winter monthgrom January 2010 until April 2014 for the Bluenese

East herd. During this timeateswere attheir lowest in the winter of 2010 (65%), incredise

nearly 100% in February 2011, amnere punctuatedy asharp drop in 2012 (75%). There were
gradualincreass the following yearg80% in 2013 and 88% in the winter of 201&arner
(2014)cautiored againsthe overse of this datehoweveras the sample sizes are too low to be
statistically valid.In contrast, Joseph Judas loéiserved a decline in pregnancy rateteaiales

migrating northwards in the spring:

nAIl I the females are supposed to be having a
no babies! They are supposed t bosehfrmineg] being but
established, almost all the females used to have babies to go back to the barrenlands. So in that
case itodos a really big c(bosephgled afsr o t@/etkimdts e t i n
2016: 33)

A brief reference to ggnancy ras exists for the Cape Bathurst and Bluerdsst herdsn the
Tuktoyaktuk and Inuvik regi@) suggesting a high te of pregnandy nearly 100%(Kavik-
Stantec 2012b)n Paulatuk, an increase in the number of calves was reported between 2002 and
2008 (ACCWM 2014). In 2010, community members in Kugluktuk noted a decrease in the
number of calve§éACCWM 2014%).

Sex ratio is not mentioned explicitly in the available literature; however, it has been reported by
harvesters in certain regions that the numbemalesin some populations of barrgmound
caribouhasdeceased rel atch¥ Gove h e me aStant2cR0lBbe 3 Kavi K

neée | havendét spotted a bull among the herd i
people. | see cows and cadvieut 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 leas thhat | used to see years ag@Joe

Black [Behchokakin T g @8 Gover nment 2007 a: 31)

Movement between herds is well documented and is frequently mentioned by community
members when discussifmrrenground caribou herdsand movement$WRRB 2010c, e, g;
Beaulieu 2012; IGC 2012; Kawgtantec 2012b; Sarig 2012; ACCWM 2018).

ANobody knew where they went or what they di
talked to thinks that they might have gone t
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do you think they would have migrated togeth wi t h t he ot her herds?o0
works is that eke/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
i nbreeding, and the herds become weak. The ¢
said the cows sense that something is wrong, so they leave, and migrate with other herds. Then
years later they comeabc Kk |, when t heyg@rre ds tSramnjgniSargrégiNd.€é | o
2012: 78)

nCaribou that migrate bet weaenefetrelteo baaskwseonzsé an
as opposédwodal and z@sdehws tetorni to theHoarze to give birth to

calves. They usually return to the samecpa each year . “eRweshiftodi cal
migration patterns and may follow otheardou o their calving grounds. (WRRB 2010g: 24)

Traditional knowledge holdetsave also documented movembéstweenbarrerrgroundcaribou

and Dolphin and Unioraribou Since the 1970s, overlap in the ranges of Dolphin and Union
caribou and other barregroundcaribou herds has increased; the summer range of kgnoand

caribou has extended north and the winter range of Dolphin and Union caribou has extended
south. Barrerground caribou may even be moving onto Victoria Island in the spring or summer
(Thorpeet al. 2001)

ADuring the spring, I have noticed some bar
heading to Victoria Island from the mainland. | guess maybemi xed br eed, I do
(George Kavanna [Kitikmeot community unidentified] in Thorpd.2@01: 80)

Physical condition

The physical condition of caribaends to beassessedly traditional and community harvesters
using a number of common indicators: condition of the fur (shiny or worn), speed (fast or slow
movements), condition of internafgans, body condition (fat and muscle tone), quality of the
meat, herd size, whether the head is held erect, and presence of a stron\&&AEr (North
Slope) and Aklavik HTQ009; Benson 2015; Mollet 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).

A G o -tooking cariboui their horns look nice and their fur is pretty white. By that you know

the caribouisdt éduring the [ ate] fall you donot S |
skinny. They donoét eat a i theay fare tchastng tnes fenfale c a u s ¢
cari bouéWhen you shoot a caribou, the first
cuuting in the middle of the stomaXBaRabesch t he
[Gutkd&@d] in Parlee et al. 2005: 32)

Harvesters and community members have reported numerous instances of poor body condition
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(ICC et al. 2006; Legatet al 2008; WMAC (North Slope) and Aklavik HTC 2009; WRRB
2010b, 2013; ACCWM 208} TRTI 2016. Example of this includdow levels of faf changes

in bore marrow colour and consistenaghanges in hides (e.ghin hidesthat are easily torn
hides thatstick to the flesh of the animahfections/parasiteshanges in the flavoucolour,

and smellof the meat(e.g., yellow/white pus on the meat, white tspaysts, blistelike spots,

very little fluid in the megt abnormalites in the meat anchternal organde.g., bliste-like
appearances in the stomach and lurygiow-green mucous in the lungsnlgs sticking to rib
cage, white spots on liverlate shedding of velvet bynales swollen or watery jointsand
bruises.Declines in fat content are particularly concerning, potentially resulting in starvation if
their access to forage is prevented fpeaod of time (., icing events) (TRT2016).

AWhen you cut the caribou, it smel |l s. Some o
But some of these you cut it open it smells really good, just like before, but some of them is not

likethat. st smel I s; it WlliansQuitef\ekwe &anlTRTH20KX r ong . O

nBefore, I see some of them when you cut 't he
and it was really thick. Now when atgronsides hoo't

ltés not | i ke before. Some of them when you

thick; it 0gWilamRuite[kvVekwedd imTRTI2Z2016)

AWhen | shoot cari bou somet i meedungsstiokingtothet of 1
ri bséSometi mes you have to cut it off. | t 6s

see green st uf(BruceRoothalfVéckwe t§ mFRTI2016)0 . ©

AThere used to be | ot s hesddays.dhe caomare als@notiasat e st i
fat and theyare not soft fat in the stomach. There used to be thick fat in the large intestine but
that t oo @annyRolindgWekwe 1§ & TRTI2016)

AEl ders reported t hat grea distabcesuln theapase mast cariaops t r
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; todaythe 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 vshah i
indication of fewecaribouo (WRRB 2013: 4)

AWomen provided descriptions of different abi
kidneys, sandpapédike kidneys, and bluish or yellowish meat. They noted that the caribou tail

tells if the caribou is fat or skinngnd that bone densitchanges from summer to winter.

(WRRB 2013: 5)

n... | was 15 to 16 years old when | first u:
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caribou used to be in a way | ot bettdinst shape
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
arenotasfatoheal t hi er . . . (Anorgraouginbvialaitkcommbngynunidentified]
in ICC et al.2006: 1148)

A Wh en || -slshlwiofive (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 hp p e n ? é 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 ripshdnpast it never used to

happeno (Harry Apples Behchokakin WRRB 2010b: 188

ATheir | iver, they get short but [ with] whi t
with white @b[Tuktuugaqgtuugiml€Cret al.2006: 11-48)

AThere are hardly any fat <caribou atagielnd now
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 Econaeielopment and Renewable
Resource peopl e. That 60s t he r thacrbou avdlother t hey
animals. And they use a trandisér [sic] to put animals to sleep that spreads throughout the

ani mal 6s body, whi ch d(dase Mantia[BehchokakielLedatheeal. me at
2008: 42

AThe number of diseased caribou is increasin
reportednowi | ungs stuck to rib cages, pus in joint
(Anonymous [Kugluktuk] in ACWM 2014b: 58)

In addition to these reported declines in caribou body condition, there have also been reports of
deceased animals (TRZ016).

Al guided with Boyd Warner at Tsagg(Little Martin Lake)é . In 1997, 98, 96. These were good

years, like heave successful. 1999 was my last year and we hardly had any caribou. It
dropped and thatodés when we saw a | ot of dead
caribou are just dying by itself. We saw one caribou right in front of us in that areee Eha

little island right in front of us. We saw one caribou slowly make it to the island, bedded down
and it [BwsetFootbal[&Vekwedq in TRTI2016)

In contrast there are also numerous referencescanibou being generally healthy and to
improvements in body condition throughout the N\WWWIMAC (North Slope)and Aklavik HTC
2009; Kavik-Stantec 2012b; Svobodd al. 2013; ACCWM 2014a,b; Denesuline Né Né Land
Corp. 2015%.
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TheT @ éﬂi’overnment(Garner 2014)the Arctic Borderlang Ecological Knowledge Gop
(Russellet al. 2008) and theG u t KKée®ene First Natiod dVildlife, Lands and Environment
Department(LKDFN 2005) have been involved in communiyased monitoring programs of
caribou health and body conditioBimilar work has also been taking place in the Sadgion,
as a partnership between the SRRt Renewable Resource CounciRRCY, ENR, the
University of Saskatchewarand the University of Calgary (Carlssenal.2015, b. Thesefour
projectsprovide insight into yeaito-year changes ithe health and body condition o&ribou
harvested from thd?orcupine,BluenoseWest, BluenoseEast, Bathurst, Ahiak, @nBeverly
herdsin each region/communityThese particular communiyased studies are importaas
they are reasonably ment and give us a somewhatigpdate indication of body condition.

Th e cThgre 1G o v e Canbowe Healtb and Monitoring Programcorded the depth of back

fat, kidney fat, and bone marrow fat storesboth adultfemales andmalesfrom the Bluenose

East herdduring the late winter from 2010 to 20145arner 2014) Generally, hunter
observations of caribou health corresponded 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 highen 2014 that in both 2012 and 2013, indicating improved health.

In the work presented by the Arctic Borderlands EcologicawledgeCo-op from the years
20002007, no trend was evident in changes to body condition in the Porcupiném”essdellet
al. 2008).

Utilizing the work resul t(iLKDRN 2005)cam wetl lasethe N i h a
information documented by Lyveand LKDFN (2005) it is possible to examine the trend in

body condition ofcaribou from the Bathurst, Beverly,and Ahiak herdssurrounding the
community ofGu t K & fom 20062005 fote thatdata from P02 is alsent). During this

period, he body condition appears to fluctuate ywayear, withno evident trendHowever,

Gut K6k harvesters i neétalr (200% weichtd that thefoetusdsofi ¢ k
harvestedemales are smaller and less developedatieely hairless) than earlier times.av

recent information was not available for this region.

The Sahil Wildlife Health Monitoring Progranproducedback fatdata forthe BluenosaVest

and Bluenoséast herds in the Sahtegion between 2008008 (BluenoseWest) and 2004

2014 (Bluenoséast) (Carlssonet al 2015a, b) Consisting primarily of quantitative
measurements, this study is discussed in more detaifopulation dynamics Scientific

Knowledge Componef(yp. 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 wollde c o me even b
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because over time, thi ndlsuviginBensorb28l&6:k5).agai no) (
il think as the |l andégrows up agai n, t hen |
Youodl | see them moving t hofs twhaey .r elinn dteheirs, arh

mixtures. And the ol i mer s say t hey e v @amesbirthe[lawik] inoget he
Benson 2015: 45)

It may be possible that individuai®m the Lorillard River herd north of Chesterfield Intety
move into the Qamairjuag herd(AREVA Resources Canada Inc. 201P)olphin and Union
cariboy which rangebetween the mainland andctoria Island,are close enough t@xchange
individuals with herds of barreground caribouThorpeet al. 2001; SARC 2013)Although
scientfic sources (SARC 2013) consider Dolphin and Union caribou to be behaviourally and
morphologically distinct from barreground caribou, traditional and community knowledge
sources clearly suggest that these two groups do exchange indiidbatpe et al. 2001)
Immigration from the other d&renground caribou herds found in northeastrn Nunavut is
unlikely due to the numerous stmiseparating the differefiterds Two otherbarrenground
caribou herdd the Forty Mile and Central Arctic hesd are found tothe west of the NWT
overlappinghe Porcupine hendhingeand may be a source of immigrants

In addition to range overlap between different herds of bagreand caribou, it should be noted
that boreal woodlandaribouand mountain caribou have been obkedrinteracting with barren
ground caribou in many regionghis behaviour has been documented in the ISR, GBAtU
Settlement Area (SSAJhe North Slave region, thie @ é],—|§(nd the Dehch@lohnson and Ruttan
1993; Nagyet al 2002; GSCI 2005; Clufét al 2006; GRRB 2009Carriere 2010Environment
Canada 2010; Katz 2010; Benson 2011; Dehcho First Na&@@ls Bayha pers. comm. 2012
Legat and Chocolate 2012CCWM 2014b;Benson 2015; Polfust al. 2016 (seelnteractions

p. 26 for further detail) Despite clear documentation that thesekinds of carilou interact and
sometimeseven travel with one another, whether this suggests the possibility of rescue is
unclea.

Aln the summer woodland cari bou come up as f
barren-ground [caribou] running around in the barrens. A population shift is happening. What
about a 06cr os@mwmaud[inuvik] in ACOWN 2L 4b04)

However, it is important to not grounthcarboui f t he
herds §eeChanges in herd size. 39 are thaesult of adverse habitat conditions, then the
habitat currently available in the NWT may not be adequate fmosupnmigrants.
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Habitat

Habitat availability

In general, traditional knowledge sources emphasize the importance of habitat forgiauresh

caribou ecologyKey habitat for barreground caribou includes calving grounds, rutting areas,

and winter foage habitat (discussed in madetail in Caribou habitat p. 14 and Migration

routes and mvementp.17). Habi t at qual ity throughout their-r
good and t her ed sbebtande e[nhoa b(i[fiwak] ihVBensagnBdi4: 30nand

movement to take advantagefality habitat is welk n o wn , ATheir feed wild./
the |Ilichenséthose take a Il ong time to grow, !
moveo (Bluenose Car i boup[TditehichidieBeesant201880)r ki ng Gr

Prior to the 1950s, the winter migration of barggound 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 a@fribou 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 fromthis damage, the caribou migration has not returned and nbtipresently
occupied by cariboACFN Elderset al. 2003a, b) As described inSearch #ort (p. 13), it is

unlikely that theras potential undiscoveredhabitat in the NWT.

Habitat fragmentation and trends

Barrenground caribou tend to inhabit areas that are fairly rugged in nature,notesty 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 aaumberof large lakes also persist as barsito movement in the central barrens of

the NWT. While it is known that barreground caribou are able to move over difficult terrain
(Benson 2015), it is well known among traditional and community knowledge holders that
barrenground caribou frequentlyeuse corridors to traverse these areas of rugged terrain
(Kendricket al.2005; WMAC (North Slope) and Aklavik HTC 2009)

Ail't depends on the snow and if thereds | ots
travel by, a n dd ftom elde®.sThewthy aotfindIridgésebacausesridges, if you
get |l ots of snow, ridges are al wBilly Archel own ¢

[Aklavik] in WMAC (North Slope) and Aklavik HTC 2009)

Whereas mountains and deep snow generally cleaizetimpediments 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 tolarge to swim across, narrow portianer 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 hetugrances

such as the construction of camps, cabins, mines, roads, or other infrastructure in their vicinity,
and if crossings become blocked, it can shift migration rqitesdrick 2003)

Increasing levels ohabitat fragmemttion and change are frequly repored in the NWT.

Community members have consistently highlighted the destruction to habitat caukedsby
fires, climate changendustrial development, and roads (Benn 2Q@&gatet al. 2001; Kendrick

2003; Kendricket al 2005; ICCet al. 2006; Katz 2010BQCMB 2011b; AREVA Resources
Canada Inc. 2012; Kawtantec 2012b; Northwest Territory&it Nation 2012; Environmental
Impact Review Board [EIRB] 2013; WRRB 2013).

Natural habitat changes are largely influenced by climatic conditibnsmany regions,
knowledge holders have observed that weather has become more unpredictable (ACCWM
2014b) and that timing of seasonal events (i.e., onset of autumn,-tneeze breakip dates)

has changed over time (ACCWM 2014b). These kinds of changesav@nboth direct and
indirect impacts on caribou, including drowning (breaking through ice during migrations)
(ACCWM 2014b), alterations to thg/pesof forage, and intensity of insect activity on the
summer range (Dumond 2007; WMAC (North Slope) and Akla¥TC 2009).There are also
concerns about thinner ice, less snowpack, less precipitation, increasing frequency of icing
events (ACCWM 2014b), and increasing intensity and frequendgreét fires (Thomas and
BQCMB 1994;Legatet al 2001; ACFN Elderstal. 2003a, b; Kendrick 2003; Kendriak al

2005; Lyver and LKDFN 2005; ICCet a. 2006 ¢ h W gE&€pver nment 2007a;
Adamczewski 2009; Katz 2010; WRRB 2010bB€CMB 2011b; BQCMB 2014, b; Benson

2015; Denesuline Né Né Land Corp. 2018)arming temperatures and the melting of
permafrost havealso created morewaterloggedground on the summer range. It has been
suggested that caribou tend to avoid ttesas of soft grounctRCCWM 2014Db)

AnCari bou start eating greening willow and th
fall and winter. They need the good food to gréhe taste of the meat is different according

to the season because they eat different thi
too hot the plants dry up, caribou have to feed somethihgaofalue. If the weather goes up

and down, the animl s suf fer too. The weat heiAlehas be
Niptanatiak [Kugluktuk] in Dumond 2007: 20)

Aln the past, i1t will freeze up fast in Octo
already set traps, this year hadtouseabddb 1 ce f or ming al ong the
l ce forms sl owly, aDedesulire&Néhad Cogp. 201&5:®B) dl y now.

AMaybe someti mes it snows too much and then
Today with the wahangingw/n &lteh said éat allotlse wiad now comes
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from directions other than the north. When i
sout h a@dbnymaeus [Calvidle Lake] in ACCWM 2014b: 45)

ADuring the fal./l S kaa fllem theaenade tiraek tvheem it rairts and the o w
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 arid ihraias

after it snows,the now becomes frozen, making it har de
(Anonymous [Kugluktuk] in ACCWM 2014b: 47)

AWhen we go to Shingl e, a few years ago, we
cari bou. Even wh e mivett, mastly dhroegh BlowoRsver, yaugknotw.hTaet

l and is just cutting right through and theyo
mi gration would be al/l di fferent, 6cause all
even how sart hooves they have. They have hard time to go up on top. Start going to other

pl aces wher e t(BadbaraAllem [Aklavik] ;m WMAC (Nosth Siope and Aklavik

HTC 2009: 24)

il know an el der told us, G w ] jast like quickgahddse r s a
caribou are not going to come through there, so it could be changing their migration patterns,
right? So, I know vy ou 0(Biky AchiedAklaviklingMAG (Nertt e mo r

Slope) and Aklavik HTC 2009: 24)

Forestfires 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, largdorest fires have the ability to strip the land afitable forage for barreground

caribou in their winter habitaffraditional 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 ofrid#ou, as they will not pass through areas that lack feeding
opportunities (Thomas and BQCMB 1994gatet al. 2001; Kendrick 2003; Kendrickt al

2005; Lyverand LKDFN 2005; ICCet a.2006; Wi | somY 20®6e r nTnjedmt 2
Nesbitt and AdamczewsKi009; Katz 2010WRRB 2010a, b, cBQCMB 2011b; Jacobsen

2013; WRRB 2013 Denesuline Né Né Land Corp. 2019 he barrier created by forest fires
becomes particularly strong when viewed over the long term, as much of the winter habitat in
certain regionsfahe NWT has been burned since #860s Fig. 3, p. #).
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Figure3. Fire history and barreground cariboyThorpeet al. 2001; Parleet al. 2005; ICC et al. 2006; Dumond
2007; Community of Aklavilet al. 2008; Community bPaulatuk et al. 2008; Benson 2011; Beaulieu 2012; Kavik
Stantec 2012b; ACCWM 20b4Alaska Interagency Coordination Center 2016; Canagaast Service016).

i Wh e n

roaming, mi grate to
different routes. So most caribou @Weo n 6 t

our
Ssee

y iowhenty@ukage a look at this, thisBse h c lare& Shisisthd e hc hok s
You see all the area that burned out wiitfrom forest fire? You see, when the caribou start

Tathisebarned area, so theyyfindc a n 6 t

t

goes

t o

t he

sou

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 tht time. For the past fiftyyears, how many forest
fires have destroyed our land? When you take a look at this, in the past, theifayeai if
you pulli pull this all together for theast fiftyyears, it will determine how thethe animal
migrates, if wetook all the data for fiftyy e a r s (Lean kafferty [Behchokakin WRRB

2010c: 354)
néltoés |Just t hat someti mes <cari bou.
mi grating, you know. Back and forth.
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last few years and lot of trmountry s b ur ned over tothwtparttohtleeyareavo n 0t
when they migrate. It will go around it or sometimes... not even can{éreddy Frost [Old
Crow] in Katz 2010: 40)

The forested areas of the NWT recover at different rdegest nearthe treeline takenuch
longer to regenerate caribou forage tbanealforests further soutfKendrick 2003; Kendriclet

al. 2005) This differencen regeneration ratesiay also influencdabitatfragmentationsince
areas burned near the treeline may\m@ded for longer periods of time by caribou than similar
sized burns further soufACFN Elderset 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 barrgnourd caribou habita{Jacobsen 2013; BQCMB

2014b) Others have suggested that the governnséould create designated barrgnound

caribou winter habitat sanctuaries wherdf@iést fireis suppresse(l § &Y Gover nment 2

The threat oforest firesis discussed in further detanl Threats andimiting factors(p. 59).

Habitat fragmentation and change associated with industrial development and associated
infrastructure and activities is documedtthroughout the NWTand is considered to be one of
themostsignificant factors affecting barregroundcaribou(Fig. 4, p. %) (Mannik 1998; Thorpe

et al. 2001; Kendrick 2003; Kendriclet al. 2005; Community of Aklaviket al. 2008;BQCMB

2011b; AREVA Resources Canada Inc. 2012; LKDFN 2012; Northwest Territory Métis Nation
2012; Olseretal 20X 2;Y TGPaqer nment 2 Obl As disdBsed MiBherdr0 1 4 a
Threats and limiting factorgp. 59), impactsassociated with industrial development include
altering migration patterns, changing caribou behaviour, and decrepsngty andqualty of

habitat and forage (Parlet al 2001; Golder Associates 2003; Kendrick 2003; Cumberland
Resources Ltd. 2005; AREVA Resources Canada Inc. 2012; @tsah 2012; Thorpeet al.

2001; Dumond 2007; Benson 2015).
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Sachs Harbour

Ulukhaktok
]

Seismic Lines <1981 ¥ Remediation Sites

- Range of Barren-ground Caribou - Active Prospecting Permits

- Active Coal Exploration License

Seismic Lines 1980 to1990 ® \Wells

Pipeline

Roads - Active Mineral Claims Seismic Lines > 1990 ®  Communities
All Season § . .
- Active Mineral Leases ~ --eeeee- Tree line 0 75 150 300 450 600
Winter -_—— Km

Figure 4.Disturbance related to delopment activitiesand barrenground caribou rangeDisturbance data from

Centre for Geomatics (SDE Geodatabase), CIMP Inventory of Landscape Change Map Viewer, and Williams pers.
comm. 2017Range fromThorpeet al (2007); Parleeet al. (2009; ICC et d. (2006; Dumond(2007); Community

of Aklavik et al (2008; Community ¢ Paulatuket al. (2008); Benson (2011); Beaulieu (2012); Ka@tantec

(2012b); and ACCWM (2014b])reeline displayed as green perforated line. Please note that disturbancetfootprin

are not to scale; they have been expanded to improve visibility and readMalityoy B. Fournier, ENR, GNW.T

The effects on caribou habitat resulting from land use activities are influenced by the bodies
responsible for governing, approving, permifti and developing the projects. Community
members have highlighted the need for the government to better regulate land use activities as a
means of improving barreground caribou habit{tVRRB 2010f; ACCWM 2014b)

Aél n their | nt er veaaitdrated the pridrith issueg, KeDomhendaajons

which could be takené For exampl e, as has ©be
calving ground protections are essential and simply cannot be shuffled off to-eefongssue.

There are alrady 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, whiah (%) of the
reasons that we are all here todayé 1t is no
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 cot i nue t o be di vorcedEé
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 behavioé (Tadd Slack [on behalf of Yellowknives Dene
First Nation] in WRRB 2010f: 147)

AThereds no point having a plan in place if
because of ot her i nterests, for e }a bypHee , ec
rul es, itds no good. I f an ani mal is in decl
could throw it back to COSEWI C or say it i

(Anonymous [Inuvik] in ACCWM 2014b: 130)

"You see all these planand 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 rangé learrenground caribou are presented below by region.

In the past, barreground caribou were known to occur further to sbaeth andsoutheast, much
closer to the communities of Fort Smith, Fort Resolution, and the Rocher River in the NWT, Fort
Fitzgeratl and Fort Chipewyan in Alberta (ACFN Eldee$s al. 20033 b; Beaulieu 2012;
BQCMB 2014b) and into Saskatchewan and Manitoba (BQQ@@B4b,2015 Denesuline Né

Né Land Corp. 2015 Near Fort Chipewyan, Fort Resolution, and Rocher River this extended
range acurred prior to the 1950s (ACFN Eldetsal. 20033 b; Beaulieu 2012)The contraction

in their mange in this region appears to be substantsaiveral hundred kilometérswith a large
movement awaytowards the easind northeastrom the communities ofFort Resolution and

Fort Smith(ADFN Elderset al.2003a, b; Beaulieu 2012).

Historic barrerground 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 proximitix & t
communities of Behchok% Y ellowknife, Dettah, and Nd 16 (Legatet al 2001; Beaulieu 2012).
Current winter ranges of the barrground caribou herds of the eastern and central NWT have
contracted somewhat and have shown a general shift northwarga ét al. 2001; NSMA
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2012).
I n the Gwichdin region, the migration rout e,
changed significantly since the 19709 8 0 s , shifting away from Gw

closer to Tuktoyaktuk, around Husky Lakes)d possibly Noell Lake (Benson 2015). James

Firth [Inuvikl inBenson 2015: 44) notes that this may b
think thereds not enough of them anymore to
theyodore jwstviwveyinmge,t@ansl not having to expen
Changes irangehave also been noted near the community of Paulatuk where Jgaotamd

caribou herds (Cape Bathurst or Bluentgest) have been reported to be staying near the
communityfor much of they e a r . Li kewi sne noteth that ¢cagbousin thein regb® | €
(BluenoseEast and/or Bluenos@&/est herds) were further north and east (from Caribou Point)

than they are normally found (ACCWM 2014bhe Bluenose herds weagsohistorically 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 kbgwand caribou
populations. In some instances, it is thought that the caribou have gone underground and that
when they become lonely for people, they will ret@iKkendrick et al. 2005) In other cases,
caribouare thought tinave disappeared as the result of disrespectful treatment by hoynads
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 environmbist is the

lesson at the heart of the frequently told story of the mamdpitticaribou with a stick, and the
cari bouds subsequent shunni ng o f(Legatetalt200d;e gi on
Kendricket al 2005; Jacobson 2013; ACCWM 2014When caribou disappeatr, it is frequently
framed in the context of their mement patterns having changed rather than there being a
decline in the absolute number of cari@iorpeet al. 2001; NSMA 2012; ACCWM 2014b)
However, local cases of extirpation have also been notedhas been suggested that the
Porcupine herd disappeed for many years in either the 1920s or 19K@sz 2010)and a lerd
disappearingn Nunavut on Southampton Island in 19B&s also recordedWRRB 2010d;
Nunavut Department of Environment 2011)

The major changes t@angeof barrenground caribou identified byraditional and community
knowledgeholdersare primarily felt to be the result offorest fires(seeHabitat fragmentation
and trendsp. 51), food availability and hunting pressure (Benson 2@énesuline Né Né Land
Corp. 201%. Localized contractions in range uétng from human encroachment in the form of
roads, mies, minerakxploration camps, towns, oil agas, hydro mjects, and utility corridors
havealso been documented aactdiscussedn Threats and limiting factorf. 59).

As discussed irMigration routes and mwvement(p. 17), the rangeof barrerground caribou
calving grounds or summesingemay undergo periodic eimgesor slight shifts ovetime. Shifts
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may also occur in the location of herd wintering grounds, as for the Bluenosevhétd may
have shifted its wintering grounds in the late 19@®Enon 2015).

One of the more controversial discussions revolves around what has happened with the Beverly
herd. As Kendricket al (2005) note, caribou are often hard to locate and as such, a narrative
may be used to discuss their absence. Observations ¢hat dns occasionally
underground or underwatero are frameworks fo
of the migration of these widanging herds. Traditional knowledge holders have experienced

di sappear an emrosgoreruan absolute sepsathar, they may be temporarily using
anot her ar e a(Kendrickét Bl.200%: 181)Ansgah,anany believe that the Beverly

herd has simply moved away from their traditional range, rather than having drastically declined

in the mannedescribed b¥ENR (2011).

r

THREATS AND LIMITING FACTORS

Traditional and community harvesters know a great deal about threats because they observe how
the caribou interact with their environmertlany of thesethreats are interrelated and
cumulative. Loss of habitatué toforest firesand effects related to climate change are probably

the two most common factocgted in the traditional and community knowledge literatiteere

are also an abundance of references to resource develgpeeritaditional kowledge is
frequently collected for use in the emnmental assessment proce€xher factors that are
occasionally referenced include invasive species, diseastéaminants, predation, harvesting

and management practic&ar the most part, future and potentiakis and limiting factors are
expressed as a worsening of current effddtese are covered in more detail below.

Forest fires

As notedin Habitat fragmentatiorand trendgp. 51), concern about thigequency, intensityand
impact of forest fires in the NWT is both common and wetlocumented Forest fires are
considered one ofhe dominantthreats to barreground caribou habitat in the NWT,and
although it isa natural limiting factor thathe species hasxperienced for millennia, concerns
persist

Traditional knowledgéholders generally agree that firesn have a significant adverisepacton
habtat. Large fires remove forageoften leaving it unsuitable for barrgmound caribou for
decades, if not centuries (Parlee al. 2005; ACCWM 2014b). This an resultin altered
migration routes, reduced survival of calves, edlicedoody conditionin adults(Thomas and
BQCMB 1994;Legatet al 2001; ACFN Elder®t al.2003b; Kendrick 2003; Lyveand LKDFN
2005; Wilson 2006; Katz 2018QCMB 2011b; Jacobse2013; WRRB 2013; ACCWM 2014b;
BQCMB 2014b).Althoughforest fireis a dominant concern in the winter range, which tends to
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be below the treeline, theage concerns about fires in the summer rangesroé s the herdas
well, particularly their calving punds suggesting that fire is an issue throughout the range of
the speciegGolder Associates 2003).

AiWhen we have forest fires, ités pretty evid
fires. As we see today, the tundra is becoming too drytfiertack of rain, and because of that

we seem to get more forest fires. The dry tundra creates a lot ob dushn Akana
[Umingmaktok] in Golder Associates 2003: 27)

The length of time that passes beftire-affected habitat recovers to a point wheresibnce

again suitable for barreground cafhou appears to be between@@years(Katz 2010; WRRB
2010b; ACCWM 2014aBenson 2011; Beaulieu 2012; Benson 20%)h the rangepossibly

related to variations in regionatosystem productivitySome knowedge holders have observed

that barrerground 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 suilagain (Kendriclet al 2005; Parleet al 2005; Parleest al

2005).

AAnother problem is all tGvt sl#ahdifsélsh keepstheas b e
caribou away. In the past when there were forest fires the land would burn justettaan c

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 bedsreeid nothing to feed
on(&Madeline Drybones [ Gutsel Kobée] in Kendricl

ALichens growing back, 10 to 20 yé&Bluensseaft er
Caribou Management Working Group [Tsiigehtchic] in Benson 2015: 54)

nlt takes quite ayeard anyvey, before grass ankl thearbogsustart to e n
gr ow HGabekAndod Tsiigehtchi¢ GEKP in Benson 2015: 54)

nWel I, it burns wup everything. So youbve got
t comes back itoéosratwayanbestter grjowobathkeé f
very | ong. But maybe | ichen might grow sl owe
they grow sl ower too. Maybe the stuff for th
all that, theyc ome back r eal fast. Cari bou t(®m becau
Wright[Inuvik] in Benson 2015: 54)

AFrom the marten side, [t heyodol | come back in
areas that burned out there, probably five, six y@a(dames Firth[Inuvik] in Benson 2015:
55)

fARegarding the forest fir emygreavthnBat ds you lenow i st s
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what the caribou eat? If thikchen burns, it will take over 100 years for the plantgtow

back. Some scientists sdyese forest fires are goold, u t itds not l i ke that
used to be so margrest fires. | have never before seen a forest fire startelijbgning.o
(Pierre Marl owe [t@IRO0S:84) Ko e] i n Parl ee

nALl I t he her dslethrsughdthetyear. @ne year the Bluembvéest came right

to Norman Wells and to the Enbridge road [west side of the community]. They are not doing
those circles anymore. Thatds why you canot

all over. Blame it on industry, mines, muskoxen, and firéise fires burn caribou feed and it
takes 100 y(Amnymoud [Mornmam Wells] iwn ACCWM 20128)

Prior to the 195Qsthe winter migration ofbarrenground caribou extendd south of Lake
Athabasca. Hers in the community of Fort Chipewyan have stated thaiilgeations stopped

after forest fires burnt large areas aofiribou habitat, wiping out forag® the north of the
community in the South Slave region of the NWT. The elders notedwthis the habitat

destroyed during these firappears to hauwecoveredthe caribou still have not returnédCFN
Elderset al. 2003a, b)The same is true of the Bluenose h
moved away from Travaillant Lake as a result of fires @@n2015).

AThe 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 havegbedrcaribou

habitat. Earlier the caribou came down every year. In 1947 theyecont o For t Chipe
(Rene Bruno [Fort Chipewyan] in ACFN Elders et al. 2003a: 100)

AThe caribou used to be really plentiful aro
kid, but since then, there was a fire that burnt just north of Rat Lake atdoeBig Lake and
all through this whole sectionéAnd since tha
had burned in this area, t hey moveéthey tra\
noticed since 1986, as the vegetation is growiagk, the caribou are starting to come back
down through here, because we see their trai

for as long as they used to. They usually just make their way through, and then they travel
further north, and therhite y 6 r e goi fnigr awe 8 5 s (Dare/dref Gwi k hd i n
community unidentified] Gwi cho6éin Tradi tional Knowl edge o
Benson 2015: 44)

According to theBQCMB (2014b),forest fires havedamagd much of the Beverly heédwinter
range. This loss of highuality habitatmeans that vulnerable calves have less access to high
value forage and are, therefore, at a higher risk of mortality dtinigig first winter(BQCMB
2011b).

The scale of the 2014 fire season #melsuggstion that climate change may bring ewertter
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and drier summers to a number of regions in the Niimstraet al. 2007) indicates the
importance thaa change in curreriire managemenpractices couldvave on thduture stability
of barrerrgroundcaribou as a specieand mitigate the degree and/or immediacfoodst fireas
a threafCizek 1990; Jacobsen 2013; Benson 2015)

fié back in the days, soon as they spot fires, we would fight fires. We worked all day. We
di dndét want t o | letause werwarted to grotdcilitr Now theay just let area
burn, but they should take it ouFrancis Simpson [Whati] in Jacobsen 2013: 17)

ALong ago if a fire started somewhere theyod
letitburnanditbour ns a | ot of c ar i(BluwenosefCaribad Managémeyto u n g
Working Group [Tsiigehtchic] in Benson 2015: 55)

Industrial development

Industrial developmer(mining, oil and gas, hydroelectric development, escgonsidered to be

one of themost significant factors affecting barrground caribou (Mannik 1998; Thorpee al.

2001; Kendrick 2003; Kendrickt al. 2005; Community of Aklavilet al.2008;BQCMB 201 1b;

AREVA Resources Canada Inc. 2012; BQCMB 2014&dnensuline Né Né Land Corp.15).

As noted inHabitat fragmentationand 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 (Parétel.2001; Kendrick 2003; Olsest 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; Kavi&Stantec 2012b)while development on or near calving grouraisd
migration corridors islsoconsideredo have negative impacts on carib@inorpeet al. 2001;
Canadian Arctic Resources Committ€ARC] 2007; Boulangeet al.2012).

Partially due to the irarporation 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 bagesund caribou and their habitat
(Cumbeftand Resources Ltd. 2005; |G al 2006; Dumond 2007; De Beers Canada Inc. 2010;
AREVA Resources Canada Inc. 2012; Kaitantec 2012a; Jacobsen 2013).

Caribou are said to avoldrge 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.

AThe caribou used to migrate to our | and. Bu
mi gration route. T h a t rdspirit ihveeakir ieiatesoomeak witgme c ar i b
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 Behchokakin Legat et al. 2008: 4P

ARnPeople have asked that no mining take place
woul d di mini sh t h&auhQmigoitok [Ikeduktuuttad] rini Thharpe etdal.
2001: 84)

ABy obsheer vminmgest | 6ve seen that they are not
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 how. You go to the mine

to observe the caribou. |l 6ve been up to the
there. You just see a few caribou here and there. For me the mines have changed the way
caribou behave, although | am not all that sure how much they have chdrg®w 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 migrationetemain. These are the only tracks you

see. I n the past you could see where the <car
you do not see these signs of caribou playing. You only see the migration trails. After they put

the mines up in the barrsrthe caribou have changed for me. The meat, however, still tastes

the same. The way | hunt, | know how far the caribou are from my house. These days the
caribou are much farther away than t(doely used
Dryboneq G u t I @& é Kendrick et al. 2005: 185)

AnCari bou have very good smell and sight SO0 a
(Bluenose Caribou Maagement Working Group [Inuvikiared] in Benson 2015: 49)

Mineral exploration and mining have increasaedareas such as thgitikmeot and Kivallig
regions of Nunavutand there is a lot of concern about the ability of certain herds to withstand
the increased pressufBQCMB 20113). Exploration and development of mineral resources in
the Beverly and Qamaiiiagh e r m@uwg® have been raised &spics of great conceriy the
BQCMB and its constituent communitieswho have spoken out against development in
important caribou habitat. Despite thigterest in mineral development in the region has
continued togrow, especially in the Beverly calving ground south of Garry L.akbere the
number of tenures issued for mineral exploration peaked at more than 700 in 2008, and in the
Qamanirjuaq calving ground, where exploration was approved in 2012 and(BQT3ViB
2014b) Similarly, the impact of mining on the Bathutste r @hl&irsg grounds is a key concern
for many peoplg¢Thorpeet al.2001; Golder Associates 200B;§ DEdvernment 2012)

Oil and gas exploration and development as,the most part, occurring in the winter ranges of
barrenground caribou onlyAccording to Industry, Tourism and Investment (ITI), the NWT has
large undeveloped oil and gas reserves a t could represent a signi
marketable petroleum resourddsl 2014). If this industry were to expand, the potential future
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threats associated with oil and gas could increase significabdgnmunity members in the
Mackenzie Ddh, where the construction of abegeund 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 shdinie gap between

the ground and the pipeline (I al.2006; ACCWM 2014).

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 folgptie 2016
presidentialelection in the United States. The president has indicsiggort for opening
onshore and offshore leasing for energy projects. A decision to open up energy leases in the
Arctic National Wildlife Refugecould potentially allow exjgration 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 abilitgmf barr
ground caribou to safely cross this ice (Kendrick 2003; Kendeickl. 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 icbktioos on the lake.

This project has also affected the availability of winter forage, with sporadic flooding events
damaging lakeside vegetation (Kendrick 2003; Kendgtlal. 2005; Barnaby and Simmons
2013).If the projects listed in the draft NWT Hyd®&trategy(ITI 2008) come to fruition, then

the possible future impacts of this industry may be substantially larger than they are at present

AMy son went hunting at Nonacho Lake, past (
have the hydro, andtheres a | ot of overfl ow on(TelkiEnzaec ho L a
[ Gut sel Kbée] in Barnaby and Simmons 2013: 10)
Pollution

The dfect of pollution, including airborne particulates from mines and downstream effects on
flora and faunds an important corern fortraditional knowledge holderglLegatet al. 20@8;

Kendrick et al. 2005; Diavik Diamond Mines 201 BQCMB 2011b; Jacolsen 2013). Tailings

ponds and hazardous wastes have not been adequately managed in the past, so there is
understandably concern @it the reliability and effectiveness of management on current and
future projects (Golder Associates 2003; Kendrick 2003; AREVA Resources Canada Inc. 2012).

ADuring the | ast 4 year s, been seeing differ
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 changomgetimes 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 lash gears, the caribou are changing{Anonymous
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[Whati] in Jacobsen 2013: 29)

fTailing ponds fron 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 poradglohn Ivarluk Kugluktuk] in Dumond 2007: 20)

A wide range of contaminantsave beerfound in wildlife in northernCanada(Brauneet al.

1999) The accumulation of toxic substances represents a potentially serious thipaatete
groundcaribou.Contaminantevels were monitored in most majoarrerrgroundcaribou herds

across the north during the 199@inder the Northern Contaminar®sogram to provide a
baseline of what types and levels of contaminants are present, to help understand their source,
andto consider their significance to carib{@roft et al.2009.

There are a few notable examples of contamination sources that are being obsaaditdnal
knowledgeholders. These include radioactive fallout from nuclear weapons tgStiMAC

(North Slope) and Aklavik HTC 2009fontaminated sites such #ge Distant Early Warning
(DEW) Line, and abandoned and/or orphaned industrial .site the most part, the
contaminated sites documented in the Canadian Federal Contaminated Sites Ir{Vesasyry
Board of Canada Secretariat 204§ in the winter mrage ofbarrerrgroundcaribou. 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-geoten
caribau, traditional knowledge holders have observed impacts on the health of caribou:

A[About 3 years ago] me and George were hunting down théolithrds King Point. We shot
two big bulls, boy they looked good. When we got there, there was just thisutminise

colour [stuff] coming out of hig 0 s e . Cancer . knowh@wneanytcarinoa we | do
shot, just turquoise coming out ... | know there was a lot of sick caribou, not only me who shot

t hem. Thereds quite a fiekwarijou for sik ¢r 3dven gears a. |
[three years ago] was bad ... We | | | ast few

they had that DEW Line cleam p (George Selamio [Aklavik] in WMAC (North Slope) and
Aklavik HTC 2009: 93)

nSometimes somearibou are not healthy anymore. We never used to see caribou just go

swimming in the ocean. A few times we see cC
common to see caribou like that ... They belong up on the land ... They get big lumps around
their joints] when theyo6re swimming in the oc

before. Everything is changing. Mostly after that DEW Line ... Sometimes they got big sores on
their body too, and you c¢ambBarmiatAllert [AkEavik] You
in WMAC (North Slope) and Aklavik HTC 2009: 93)
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Further information on body condition trendsnsluded inPhysicalcondition(p. 46).

Seismic lines, pipelines, and roads

Despite a fairly small physical footprininéar featires like seismic cutlinepipelines and roads
can impactbarrerrground caribou in a variety of ways, including destroying habitat, creating
barriers to movement, and increasing predat®ithe long open rigitf-ways allow predators to
spot caribou fron great distances in areas where they would normally have tree(Bavelrick
2003; Kendricket al. 2005; Joint Review Panel 20 BQCMB 2011b; BQCMB 2014b; Benson
2015.

ATheyol | sl aughter them. Wel | , S 0 me lpdesby 0 | | S
Theyol | cl ean(MoriseBlake[r Gwihd h éoiunt . ®o mmuin Bengon uni de
2015: 50)

N Wh at it does is opens up the country to eve
see the tracksépeopl e doge the way weado ithings so nmuch, | t 6 s
right, from cutting wood toéyour peace and
anymoreél0O years ago, when they put the coal
that winter road all the way down to Thunder &ivEverybody was on there that had a 4x4,
hauling wood. And many caribou were shot, n

what 6s goi n(damdsbirthinavik]pnreBensan 2015: 50)

AWhen they had that road olauvik, there waocartbouldghtp e t h «
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 plme, | 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 | egs and heads all over out there. [
Mackenzie Highway]. Nobgd goes out there and hunts, and t
everybody i s o @tlieAnmAndre] Ghwu thidbmagn. oc o mmuimi ty un
Benson 2015: 55)

Likewise, the pesence of roads, road construction, traffic, and pipeline -ofgiMays are
examples of habitat disturbances that may be impasbtinte larrengroundcaribouherds year
round(Thorpeet al 2001;Legatet al.2001; ICCet al 2006; KavikStantec 2012b)

Traditional knowledge holders often note that bageyund @ribou arestressed by dust
associated with road traffi@as well as noise (discussed in moreaileh Threats and limiting
factors- Noise p. 68). Barrenground caribou observed near roads cgmeap nervousind may
run into the bush at the slightest noise or anrscen{Legatet al.2001) Traffic on the road and
the physical presence of the road itself may chdrageenground aribou behaviou(Thorpeet
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al. 2001; Dumond 2007Ev e n i f nodifgtieir chigratibntroutes around infrastructure
barrenground aribou quickly learn to avoid the areas with freatest level of disturbanckr
example sections of highway where hunting has occufiehn 2001)

Some elders think there are ways of technycatitigatingthe impactof roads. @Ghers feel that
negative effecs will be inevitable:

AfRegarding the winter road, if you make a ro
the caribou to get over It It should be 1| o
pathway you make, they go all ov&he road needs to be fixédJB RabescaG u t K G é ] i n

Parleeet al 2005: 35)

ANo matter what you do, cari bou wil!/| be affe
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, thereyi | | be trucks on it. I f they put
for the caribou. But maybe that is what the caribou re¢@ierre CatholiqueGu t K@ é ] i n

Parleeet al.2005: 35)

Al we nt thissummdr to chmdk oug the caribou. THew'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 ashalvn 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
cari bou wi l(lArboenyamhd s sglo[n@&o @] i n De Beers Canad

Traditional knowledgeholders involved in the Inuvik to Tuktoyaktuk Highwasaditional
knowledge workshopsuggestroads may have an initial negative effect drarrenrground
cariboy but over timethe caribou may eventually habituate taag theyhave with the Dempster
Highway (Kavik-Stantec 2012b)Participants suggested that mitigate ovetharvesting of the
cariboy if a road is constructed, theoeightto be more or improveregulations aroond barren
ground aribou harvestingn the regionandthese regulations will need to be properly enforced
(Kavik-Stantec 2012b)

With the exception of, atfeweallsddddi dads in thee Mackenzied sy s
Delta, and the proposed alleather oad from the Lupin mine site to Bathurst In{@® km)

(Kendrick et al. 2005) threats related to roads are generally highest in the winter range of
barrenground caribou.For instance,lte construction of the Mackenzie Valley Highw@yer

800 km)andfibreoptic link (1,154 km)will be through the historic winter range of Bluenose

caribou and will be close by their current winter ran@eere is also thepossibility of
construction of arall-weather road connectingellowknife to Whati (94 km) (Departmen of
TransportatiofDOT] 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 linesservice roads, and pipelines) wa658 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/Kihand Taiga Shield (1,122 km; 0.34 kmAnecoregions (ENR
2016@). With the proposed prajés noted above, this is expected to increase to some degree.

Noise

Traditional knowledge studies indicate thatrerrgroundcaribou do not tolerate noise or human
disturbance well, and that minimizing noise disturbance is importaitafoerrgroundcaribou

(Golder Associates 2003; Cumberland Resources Ltd. 2005; AREVA Resources Canada Inc.
2012; Benson 2015Noise is associated with changing barggaund cabou behaviour and
stress:

AAcross fromD ®n rveehad a lot of caribou. PetroCanada came in and did drilling and the
caribou left. Now they are over at Hottah Lake area. Caribou avoid riotkey hear noise
and they go away. Before the oil company the caribou were everisosidh of the la& . 0
(Anonymous ®rdénACCWM 2014: 50)

ALolwevel flying bothers caribou, @anWights t he
[Inuvik] in Benson 2015: 49)

ANEl ders went to Diavik to |l ook at t heemine
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 dan the site instead of

goi ng al on g(JogepheNitasatuagr[kugluktok] in Terra Firma Consulta@@04:

34)

il know with disturbances, they tend not to
somebody made a big cut road, well, thext year when they came, they would detour that
ar e @uli@Ann Andrd Gwi chdéi n ¢ ommumBenson20l5t 500 ent i f i ed]

fRegarding petroleum developmernh the 1970s and 1980s people had to go 60 to 80 miles
to hunt caribou east of Tuktoyaktukchese of all the noise from industry(Charles Pokiak
[ Tuktoyaktukin WMAC (NWT) pers. comm. 2015)

Generally, traditional knowledgeholders have observed that after the disturbance subsides
barrenground aribou will return to the arealthough this aatake as long as 10 years (Kavik
Stantec 2012hb)

In some cases, it was noted thmrrenground @aribou can become habituated to sensory
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disturbances:

iWe know caribou and muskoxen are | ess sens
é Caribouandmuskx have gotten used to airplanes, sk
Many years ago, when the wildlife had contact with machinery, they were easily spooked.
That s not the case today. They have adapte
adaped. And all terrain vehicles too. They have adapted to almost every day noise levels. That
wasnot t he ooMoses Kojhekdlgakiktuatipq] in Golder Associates 2003: 29)

Al 6ve been with the Bluenose car iwhemal tend |
exploration was going on up there and you would see caribou on those roads and close to the
dri || si t e s(HaaynCGarmishaed[t Giwitc. 06 i N ¢ o mmuin Bangon uni de
2015: 49)

ACari bou dondét seem t othebDew lbne thdy esectd haveyo chakeat s
the caribou off the airstri p(TomMWeght[inuiikein pl an e s
Benson 2015: 50)

Climate change

Climate changeelated effects on barreground caribou are described throughout the availabl
traditional knowledge literature, representing observations made in every region where barren
ground caribou are found and at every stage of their life cyid¢le. 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 largéorest fires, while more frequent freezing rain events make it very difficult for
caribou to access winter fora@QCMB 2011b). Additionaly, changing climatic conditions are
causing changes irangeand abundance of predators, as well as habitat alterations resulting
from melting permafrost and erosi¢g?&WMAC (North Slope) and Aklavik HTC 2009; Boxwell

2013) Changes in climate that resuft 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 bargmound caribouWhile healthy caribou herds can adapt to some
degree to tlse 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) (Btap2001; WMAC
(North Slope) and Aklavik HTC 2009; Benson 20TenesulineNé Né Land Corp. 20)5%nd
indirect (e.g., increasing number or intensityfarfest fires) in nature Thorpe 2000; Gordoet
al. 2008; Katz 2010Boxwell 2013; Jacobsen 201ACCWM 20145 BQCMB 2014b; Benson
2015).

Al't depends on t hpandfthe redzing taig, freezang gnowoand evegything

NORTHWEST TERRITORIES

SPEC'ES Page 69 of 252
AT RISK

COMMITTEE



Status of Porcupine Caribou and Barren-ground Caribou in the NWT i Traditional

and Community Knowledge component
l'i ke that, i t 6 s nDohalddwigaha [Aktavik] it \WMAC ¢NonthiSlope)u . 0
and Aklavik HTC 2009: 48)

AClimate change has taken a toll on caribou, predators and habitat, participaiotsises
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 crossitBQCMB 201 1b:

30)

nOh, [icing events are] hard on them. They cC
and [they] have a hec KMorosfBlake [ &wimeh 6tion fcionmimu
unidentified]in Benson 2015: 52)

Al &m sure it alppepmens bwhen itthimk 1 tdéds more in
used to remember it raining in the fall ti me
the rain, and probably the heavy snow that covers the lakes before they freeze, beaause it

have too much snow on the lake before it gets cold enough to freeze, the lake stays open. And
then there too if theydre crossing, t heyod
Evenéwith that crust, (@dlieAwocAmiefl Gwut hé6hei commo
unidentified]in Benson 2015: 52)

ADeep snow doesndt necessarily mean the car.i
the snow is really hard packed and in the forest when the snow is crusted,; it is harder for the
cariboutobr eak thr ough t(8inaFattef &t s & Hreligvereafidd KDFN 0

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.

fiDue to climate changthey 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 ... lremembgi0] y ear s ago t hat happened ... S
thespring time they have a difficult time to d
years that snow is hard enough to go on top
starting late from way up [Fort McPherson] way. They should be dinre by April, April

and May where they have their young. Someti m
too | ate. Then when theyédre heading down t he

start having their young ones about the end ofilA@ome years May is so cold those
youngsters dondt (BounaldWWruigana [AKlavikpisa WMACANorthaSloge) 0
and Aklavik HTC 2009: 54)
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As mentioned inCaribou habitat(p. 14), snowconditionscanhave a larg impact on caribou.

Deep or vind-packed snow anide cruss make it hard or evemripossible to access foradggeep

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, extremeat events lead to heat exhaustion and exacerbate stress from
biting insectyDumond 2007)

AWith the hotter summers that wedre having n

thereds a | ot more mosqui t oetlsink weSused to gdtmmaren k t h
rai n. It seems | i ke we dondét get as much as
about climate changeél t never used to be tha
that all the falls have been like stretcheght out longer, like this year and the year before, the
rabbits were white, and wgJames Fird{inuvigvneBansama d s n
2015: 52)

ADuring hot days, caribou have to trythat o Kkee,|]

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 patchewwf drinking water,
wading and swimming in the water, e@hoipaag moi
et al. 2001: 150)

Adherence to traditional laws and harvesting protocols

Nontraditional harvest practices are considered a threlddrerground caribouy this includes
activities like reckless shooting, overuse of motorized vehicles, wastageaif andeaving
carcasses on the ground, not sharing maeat] not using the entire carcadgaditional
knowledge holders state that bangnound @rbou may move out of an area if traditioraivs
and harvesting protocols that respect the cardrewnot followedBeaulieu 2012; Sangris 2012;
Benson 2015; Denesuline Né Né Land Corp. 2015).

AThey used to respect caribou long ago. When we hear theooardre coming, we just leave

them for a while o6til the | eader pass, ot il
hunting. Like today, soon as they hear there:q
and put their skidoos in theoht and just drive up hit the leader. | guess since that time our

cari bou donot |l i ke to go through that rout e

mu ¢ h ¢ a(Anoryraous [Aklavik] in WMAC (North Slope) and Aklavik HTC 2009: 23)

ATher edbsy tpowoprnae around that dondét have resp
wounded caribou. They dondét take the time to
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[Everyone should] just take what you need. A toboggan can only handle so much,wo8d&no
just take wlaads FiyhtnuviklnneBendan @015: 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 forothe res
the herd (egatet al.2001).

One of the main concerns that asideom nontraditional harvesting is the loss of quality
breedingmales associated with sport hunting or raidy harvest practices (ACCWM 2014b;
Benson 2015)

AShooting only bulls igery dangerous. Sport hunters shoot the good breeding bulls and it can
affect the populatioh Sports hunters donot understand th
herd. They tend to go for the largest, strongest bulls, but they should be left in the pasd t

on their genes. The practices involved i n sy

fittestd and removing t hed (Anengnous Kudluktsk] invi | | \
ACCWM 2014b: 170)

AKilling al/l the buhlksge wbhbaedbti bésanymeri mebrc
They ar e nee dBRuknose iCaribon Managemntent $Vorking Group [Inuvik] in
Benson 2015: 38)

At the same time, management boards like the Porcupine Caribou Management Board (PCMB)
and the BQCMB are suppting male dominated hunting practices (BQCMB12b). Fred
Sangr i p@n$aNgli£201®: 78) documents the concern that elders have with respect to the
loss of mature males:

fiHe said, the way nature warks that ekwareould be in big numbers, but 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
dondét survive. He s ai d wrong sotheydeave, ardmgmate with at s
ot her herds. o

Overharvesting

Traditional knowledgéholders recognise thdhe harvestof barrerground caribou is seen by
biologists as an important threaut the topicof overharvesting is highly controversial. tte
very most hunting pressure was identified as a moderairrent threat to some barrground
caribouherdsin the NWT (Legatet al. 2008; ACCWM 2014h) Traditional knowledge holders
also knowthat compared to historical times, the subsistence habviegss in only a fraction of
the caribou it used to, since people are no longer entirely reliant on the enviromuolexting
caribou,for subsistence (A.W. Banfieid Sandlos 200¢
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Overharvesting ismentioned in a variety of reports from acrdesrenground caribouange
(WMAC (North Slope) and Aklavik HTC2009; WRRB 2013; ACCWM 2014b; CMB
2014a) anaspecially ifthe informal wild meat economygifjch as when caribou mesatsold via
social media groupskepresents a widenging impact on barreground caribou harvest may
represent an important threat

AThis 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.[l] 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. | know of someone who came upairo@mith and

shot and sold so manyiebou that he paid off his VISAhe only way it is going to work is if

we all work togethea. (Anonymous [Inuvik] iRCCWM 2014b: 130)

A[l] met a chief from down there and he said the same thipgople are doingt. He bought
caribou from someone,; [ it 6s] too easy. I am
I a guy comes to the door and asks how many do you want, going door to door. Hopefully that
dondt h aogpAnengmohsdForeMcPherson] in ACCWMZIDb: 168)

Al have a problem with commerci al harvesting,
put on the caribou. It creates a financial incentive for hunting caribou for selling. There are
more rules with outfitters. Because they are imiedtone or a few tags, th

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 ofdin community. There is always the temptation to make more money

if there is commercial harvestirig(Anonymous [Aklavik] in ACCWM 2014b: 168)

It has also been noted that when bagewsund caribou population numbers aréower than
typical in a natural ycle, any threats are exacerbated and recovery is si@eaulieu 2012)

AYou canot expect the caribou to @laenosep wher
Caribou Management Working Group [Tsiigehtchic] in Benson 2015: 55)

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

Al Young hunters | eave parts behind] 6cause t
know how to eat the head or cook the head.sArm t hey t hrow t hem away,
0 u t(Ananymous [Aklavik] in WMAC (North Slope) and Aklavik HTC 2009: 84)

Al Cari bou 1 s] not as much as before . ... It
bunch pass. When | was growing ug tders used to let the first bunch pass. They follow
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their trail. ltdés | i ke i f you want out, you
there the caribou iIis going to go s Geageot her
SelamigAklavik] 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 (@¢cCc@WM 2014b)

AActive management really needs tgpen 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 sponsible 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 (duenymous

[Fort Simpson] in ACCWM 2014b: 116)

Predation

Wolves,wolverines andyrizzly bears are known predators lodrrerrgroundcaribou (discussed
earlierin Interactiors, p. 26). Wolf numbers are reported to have increaf@gdnson 2015)

possibly in response to ireases inmoose andmuskoxen abundance. The impact bfst
increased wolf abundancen barrenrground aribou is a concern téraditional knowledge
holderst T§ €7 chY Government 2007a; WRMREdea@dokled, d,
increase irthe numberpredators, there has also been a corresponding decrease in the eumber
people who are huntingolves (Dumond 2007; WRRB 2013nd desire to better understand
predation rates in relation to harvesting rates (Benson 2015)

AW th the nuwwe®ussit'sindt affee the preper 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 ongetpatnted for

that declining. The- the wolfs has to be looked at. Grizzly bears coming around further north
has | o oAtend Haalari.[Kitikmeot community unidentified] in WRRB 2010c: 205)

ALong ago there were a | ot of t agqoeplevings o ut
trapping. Today there is nobody out there, so all those predators are growing, especially the
wol ves. They are really migrating. I donodt I

are bad for c ar i hRluenosa Cabou Nvaragementt Vdorkingd Group
[Tsiigehtchic] in Benson 2015: 51)

AWe need to know predation over harvest rate
than harvest. We need t o(BldenosewCaribon iManagentent ma n a ¢
Working Goup [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 tpmea und car i b o u 0 s
range.

fiRegarding the predationsef the caribou, lguess, you know, like predators like such as
wolves, so the wolf population seems to be increasing somewhattreeline 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 Wekwe téone 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 wetesounds like it's a low
number. But iffou were out on the land, you find more wolves. Yes, to date,tttey carry--

the wolves, | guess, you know, tiiehey come into, | don't know, hundreds in a pack. We just
came out from the hunt fromout on the Granite Lake area. There's a Ibiwolves out there.

| guess they're feeding on some caribou out there as we sp@dak. RabescéBehchokakin
WRRB 2010d: 164)

ARnSometi mes wolves are good, but some of them
g o, and they | eave all|l the good @amnJdesmmet 00 S ¢
[Inuvik] in Benson 2015: 51)

Traditonal knowledge holders often suggest that hunters and trappers should be encouraged to
harvest more wolves, with the intent being to limit the impact oflgiren on barremground
caribou.

AEl ders also talked about w o é wolf kills arounddifty r coul
caribou a year. Our group said they know thera iarge wolf population in theountry. So

some of the el ders suggested that maybe itbs
they take groups out on the land. Thefittets could start hunting wolves and bears to reduce
their popul ati on, t he el der s Wdwalck sdmkdatfif

[Behchokakrellowknif¢ i eh ST g@ever nment 2007a: 21)

i €A]lso there's lots of, like, wolf. Probably the wadkés manyof the caribou, even in
Wekweté because a- a wolf eats all the time, and also the bear. It'd be good to have that in
our monitoringto see maybe we should be harvesting morew@harlie Simpson [Whati] in
WRRB 2010d: 239)

However, Bengn (2015) also notes thaolves and caribou are linked, with the wolf population
limited by the caribou populatiorand further suggests thatlling wolves could lead to an
increase in the wolf population. LikewisBenesuline M Né Land Corp. (2015) kneledge
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.

il think there Iis | ess because thkmagdelagnose
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 walvesl | ot s ofJameo | ver i
Firth [Inuvik] in Benson 2015)

AAnd thereds so much wol ves. [ Because they a
kil |l t hem, and then, a couple people told wus
four more |, for exampl e. They breed because they

thatos pretty cl os €MotrioBlakeh &wi cbvenbeemmsaeti yg.
in Benson 2015: 41)

It has also been noted that the populations of grizzly beadseagles, known and possible
predators of barreground caribou calves respectively, may be increasing (Benson 2015).

Disease and parasites

There is relatively little information othe magnitude of the impaparasite anddiseasehave

on barrergroundcaribouin the available traditional and community knowledge sources. Most of
the information that is available is related to nose bots and warbleafite$rends in the latter
(seelnteractions p. 26, andPhysicalcondition p.46).

Parasites such a®se bots and warble flies are getigraonsidered normal in barreground
cariboy but their impact on caribou health can be exacerbatethér factorsare alsocaffecting
thehealth of thecaribou.

AWhen summers are warm and wet there are more indasexcts, in particular warble flies

and nose bots flies can affect the behaviour of caribou. Caribou spend less time feeding or
resting when flies are abundamy fall time caribou are not as fat compare to years with a
cooler summeo. (Anonymous [Kuglukik] in Dumond 2007: 15)

fln 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 healthigr.(Anonymous [Kugluktuk] iDumond 2007: 15)

The potential for disease transmission between vihitked deer, which are extending their range

in the NWT (e.g., as far north as Fort Good Hgpahd barrerground caribou, is a potential
threat. BQCMB (2011b), the only source that nmiened this interaction, indicated that white

tailed deer maynegatively influene the survival ofbarrenground @aribou and that hunters
should make an effort to harvest as many deer as possible in an effort to stop their advance
northwards into caribou iwter habitat.
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In generalthe number of diseasdxhrrenground @aribou isseen to béncreasingand there are
different types of diseasemnd conditionsbeing reprted now, including for example,lungs
stuck to rib cagg pus in joints, tape worm cys@nd sandpaper skin

Collars

Traditional knowledgeholdersin every regionof the NWT have noted thasome research

methods especially collaring are impacing barrenrground caribou. These practices remain
controversial in many communities. Theain cacerns are that these research mettuadse

physical injury stress,and weakening of the animals, and that these practices are culturally
inappropriate and disrespectifidendricket al.2 00 5¢ h Y § @9gvernment 2007c;
WRRB 2010b). Concerns thi 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 (Kendeicil. 2005; Denesule 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 metbbdaprovement:

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

flf [the collars] were diffeent colours for each herd, then people would know which herd they

were looking at and theyocu | d t el | i f  (Anorg/mouswAkliawk] iMmACKCWM g . o
2014b: 107)

nWwel |, i f you | ose 10 caribou [througs bei ng
al ways a sacrifice. | f you want (Bomm#ighhi ng t

[Inuvik] in Benson 2015: 58)

This threat can be reversed or mitigated through the use of culturally acceptable research
methods(ACCWM 201%). As noted by Rydeet al (2010) there is good agreement between
traditional knowledgeand collar data in areas whelacal resource usersurrently harvest
Traditional knowledge informatiohecame less robust angreed leswith collar data in areas

that are not visited often, a fact that has been observed by traditional knowledge holders
themselves:

AAnother thing that bothers me is we used to go up to the headwaters [Arctic Red River] to get
caribou’ [ we ] d o n 6 t he khendasadoing lbecausetno one goes up there anyimore
[this] should be looked at. Everyone needs to be involved to manage car{dmonymous
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[Tsiigehtchic] in ACCWM 2014b: 131)

POSITIVE INFLUENCES

A number of positive influences, both current and podd exist for barrerground caribou and
their habitat in the NWT. These are outlined below.

Protection measures

The calving grounds of three herds guartially protected from development through their

inclusion invarious protected areagortions offt he Por cupine herdds range
National Park and Vuntut National Paiukon) (Community of Aklavik et al 2008;

Community of Inuviket al. 2008; Parks Canada 2016he BluenoséVe s t herdds <ca
grounds are found in Tuktut Nogait Natad Park(NWT); part of the traditional inlandalving

grounds of the Beverly herd are found within the Thelon Game San¢tdAry and Nunavut)

(BQCMB 2011b) and the Queen Maud Gulf Bird Sanctuary encompasses most of the Ahiak and
Bever |l y h e rodndsicoastal IBeverlyg calvimg ground only) (ACCWM 281&ome

habitat protection maglsobe provided through a proposed NWT national park, Thaidene Nene,

in the ranges of the Bathurst, Beverly, and Ahiak hendtd(ife Act2013).

Land use plan zoningrovides some protection to barrground caribou herds throughout the
NWT . Under t dné Sal@d waindcusedplans, barrenground caribou are offered
protection through special management zones and conservation/heritage conseiviailion.
developmenis permitted in special management zones, it is limited by specific conditions in
each zone designed to protetentified values Many of the special management and
conservation zones include barground caribou as a value to be respe€téaslw i ¢ bnd Use L
Planning Board 20Q03%ahti Land Use Planning Board 2013

Thechligéedandnyse el easedchYn @o0vier nbnys fiveHaed a3sdt b | i
planning zoneswehexlaxodé@le (land exclusion zone), d kG as@eda’ (habitat management

zone), gowhadogyekde tu ke (traditional use zone), T@hegnawoo kK d téehotds (cultura
heritage zone), and asu haxowu gha enehatVY (.
varying levels of protection depending upon the values that tieegesigned to pserve (T hog
Government 201)3

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 cabou include: Bluenos®Vest caribou herd winter range; eastern North Slope, east of
Babbage River (Community of Aklavilet al. 2008; Community of Inuviket al 2008;
Community of Tuktoyaktuket al. 2008); Fish Hole/Cache Creek and Big Fish River
(Community of Inuvik et al 2008); Bluenos&Vest caribou core calving and pastlving

NORTHWEST TERRITORIES

SPECIES Page 78 of 252
AT RISK

COMMITTEE



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

grounds (Community of Paulatwt al. 2008); and Cape Bathurst caribou core calving and post
calving grounds (Community of Paulatek al 2008; Community of Tuktoyaktu&t al. 2008).

In addition to these land protection categories, conservation measures aimed specifically at
barrenground caribou are beneficial. These include supporting certain management planning
initiatives, protecting important habitat from disturbance, enguniarvest is sustainable, and
discouraging meat wastage (Community of Aklaetkal. 2008; Community of Inuviket al.

2008; Community of Paulatuit al.2008; Community of Tuktoyaktuét al.2008).

The draft Nunavut Land Use Plamcludesprovisions for tle protection of core calving areas,
postcalving 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 NW(Ramanirjuaq, Bathurst, Bluenoggast, and BeverlyDevelopment
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
Commisson 2016).

Caribou of theTuktoyaktuk Peninsulberd areoffered seasonal protection through application of
a closedharvestingseason in regulation®Dévison et al. 2014; ENR 2018). All harvest is
currently closed on the calving grounds of the Cape Bsttherd near Cape Bathurst, Husky
Lakes, and Liverpool Bay.A summary of current harvesting restrictions is included in
Interactions(p. 26).

Traditional laws andharvestingprotocolsalso provide for the protection of calving grounds;
harvesting in calmg 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 ladsharvesting
protocols. Conversely, the absence of human presence in calving grounds could facilitate access
by predators. This is commonly discussed in communities (Firth pers. comm.a2@iEhows a

strong awareness of these issues and representstisepogluence. 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 fsaoend caribou harvested by

both subsience hunters and resident hunters has decreased across th@JdilVSecretariat

2003; Gordoret al.2008; GRRB 2009; WMAC (North Slope) and Aklavik HTC 2009; Boxwell
2013; Cooley and Branigan 2013; Jacobsen 2013; ACCWM 2014b; Boxwell. 204dnset of

this reduction in harvest coincided with the adoption of the skidoo, as hunters no longer needed
to provide meat for their dog teari& RRB 2010b; ACCWM 2014b)Declines in harvest also

stem from various socioeconomic barriers such as the increased ssustgted with utilizing
motorized transport in accessing the caribou herds and the introduction of harvest restrictions
(ACCWM 2014b) Details on harvest management previded ininteractions(p. 26).
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filn the days when | was driving sled dagshe baren-lands, caribou- quite a bit of caribou
were taken for food source because in the olden @éymst every household, or tipior tipi
or tents hado go out hunting to feed their families, and they hastéak up on the fat and on
the meat that iy needed. (Fred SangrisN d & ih WRRB 2010c: 238)

fiLong ago people harvested a lotthey had to harvest for their dogs..(Anonymous
[Aklavik] in ACCWM 2014b: 67)

fi éToday, in the Dene communities across ribeth, not every household goes out and hunt
caribou. Not every houshold. So we can't blame the AboriginajFred Sangris Nd & in o
WRRB 2010c: 238)

AiToday it is not | ike years ago where you had
need that. One or two caribdul go through three and from spring to now ahstill have

caribou lefti threeinthespng and t hat I YAna@ymous @rsiigehtchidghn e e d s .
ACCWM 2014b: 68)

ARnWe see a | ot of cari bou around our camp an
probably went through 120 caribou a year. No the two of us, we go through three, four
maybe at t he most, that s about (Adonymo8so we

[Aklavik] in WMAC (North Slope) and Aklavik HTC 2009: 73)

AParticipants in the young adudotnot uatcrmwch gr ou
because they do not have snowmobilg&nonymous [Rankin Inlet] in AREVA Resources
Canada Inc. 2012: %)

filn the ISR and GSA hunting zones had an effect on the average distance harvesters had to
travel to hunt caribod (ACCWM 2014b: 7)

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

ADonot over hunt . | f you follow that, donodt
o v e r h u nkllingy[eanbéuf fer nothing. Why hunt more than what you need? If you go to

the store you buy whatbyyu Samda(Gedge Beardomdn t i
[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.

i & hey fent over a few caribou and then now there'spoyerdated...Back in '67 the the
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Government sent some caribou over to the island. And &beuty (20) yeartater 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 cognewround. 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,ove popul at ed, (Lucassfe Ngkeolak [@drasHadcud in WRRB
2010c: 207)

Active participation in cananagement can be seen as a positive influesapporting
collaboration and culturally appropriate caribou conservation planning, as wsetveardship
However, itdéds also acknowledged that herd proc
community alone; it must involve the territory as a whole (Benson 2015).

AWebre the ones that said, 0 Be c aAnd everybbdg r e 6 s
bought into it. Of cour se, thereds people tF
[ f ew] i n between there. Yes, d e f i(James Eirthy , w e

[Inuvik] in Benson 2015: 57)

Al 6m thinkiungrabaodt otulre cfari bou. | 6ve not hurt
| 6m trying to abide by this. I think there sl
a management plan is in place. Donoétstageai t f o
and i f we want to keep our <cari boyBluemese ar e ¢

Caribou Management Working Group [Inuvikiared] 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.

AWhen on a hunting trip or just going out on
land, the names and the important of the area. Please describe it in both Dene language and
English so the youth cantbe er under st and and gain knowl edg

mind i f they dondt get pai d. They just want
youth donot own any survival gear . So pl easce
sleep, andneals for the trip. Taking our youth on the land to hunt, trap, fish and monitor will

supportthe‘)ekquﬂ:onservation pl an because i1t wildl t e,
l and, ensuring our culture and traditions ar
cari bou will C 0me back.(‘)b(aloﬂiqzﬁ/\kbrkirlg]@mkpﬁ)lGnlB)o[D@l éu

AOur youth must know about how the grandfatl
about <cari bou. Many of them are probably won
think all we want is for children to hunt likeehi r g r a n(dWalttheerr sBayha [ D®
SRRB 201& 36)
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nALl I our youth get to go out on the | and. Th

families, but theyodore taught at a young age
age oftentheyevr e al ready going hunting. Nowadays, t

ther e. They talk about what they hunted and

hear that they have respect for whatpetchheydr e
(David Codzi [Colville Lake] in SRRB 204:637)
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Scientific Knowledge Component

PREAMBLE

This status report benefitted from the simultaneous drafting of a status report for the assessment
of barrenground caribou under the fedé Species at Risk A¢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 fagne content. The Species at Risk Committee (SARC)
acknowledges the Terrestrial Mammal Sutmmittee of COSEWIC for its work.

SPECIES OVERVIEW

Names and classification

Scientific name Rangifer tarandus groenlandidusnaeus 1767
Common Name (English) Barrenground caribou

Common Name (French) Caribou de la toundra (Canadanne (France)

Name of Porcupine, Tuktoyaktuk Peninsula, Cape Bathurst, BlueWest,
subpopulatiogsyherd(s)  BluenoseEast, Bathurs3everly, Ahiak, andQamanirjuaq

Family CenidaeDeer 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 subspeciesgroenlandicus Banfield 196). Within the Northwest TerritoriesNWT), R. t.
groenlandicus presents as nine identifiable subpopulations/herds: Porcupine, Tuktoyaktuk
Peninsula, Cape Bathurst, Bluendest, Bluenosd&ast, Bathurst, Beverly, Ahiak, and

Qamanirjuaq. These nine herdsafl | within COSEWI CbUY) 3 bared gnat al
ground caribou of northern and northwestern Can&@@@SEWIC 2011)For the purposes of
this report, the term Oherdd will be wused to

The Porcupine caribou herd, which seasonathysses into the western NWHom the Yukon
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and Alaskawas classified as aR. t. grantiii nt er gr a R.e.dyrodnlandicusarel the

Alaskan sukspeciegyranti (Banfield 1961). However, this taxonomy is lated as techniques

and analyses havechand si nce Banfi el dds (1961) <cl assifi
skull characteristics, pelage colpand antler shape. Based on genetic analyses of nuclear and
mitochondriaDNA (seePopulation p. 122), althoughthe Porcupine herd was geneticallynmo

distinct than the other NWT and Nunavut (NU) bargeaund caribou herds, the differences

were not supportive of a stdpecies level of distinction (Zittlau 2004)owever, owing to the

degree of geographic separation of the Porcupine herd from theeaghé 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) isebgn
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 heugsn¢Bé, Bathurst,
Beverly and Qamanirjuaq). Then, Nagy (2009b) summarised how three calving areas had been
recognized for the Bluenose herd (Kelsall 1968; Hawlegl. 1979; Bracketet al. 1982; Latour

and Heard 1985; Latowst al. 1986) in the Cape Batinst, Melville Hills and Bluenose Lake
areas. Nagy (2009a and b) used a cluster analysis of the locations of satkdiiedfemales in
19962006 to support the designation of the Cape Bathurst, Blualese and BluenosEast

herds. Further examinatiasf the basis for the number of herds (Nagyal. 2011) used NWT

and NU data for all satelliteollared caribou (1993008) to examine the annual spatial
clustering between females. The designation of six herds in the NWT was considered robust and
suppored the use of definitions based on fidelity to calving grounds (Cape Bathurst, Bluenose
West, Bluenoséast, Bathurst, Beverly (as defined by Nagyal. 2011) and Qamanirjuaq)
(Nagyet al.2011).

The most recent herd to be identified was the TuktoyaRarknsula 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 reirde(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), Qamanirjuaq (NWT and NU), Wager Bay
and Laillard (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 (Nagt al. 2011), analytical techniques, as has$ changes in
caribou abundance and movement. Up until the28@0s there was general agreement that the
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Beverly herd calved on an inland calving ground south of Garry Lake, while the Ahiak herd
calved along the Queen Maud Gulf coast (Gutnal. 2000; Adamczewskiet al. 2009
Adamczewsket al.2015.

Surveys conducted in 1994 on the Beverly herd
estimated 120,000 breeding females (43,100 SE) on the calving ground and an estimated 276,000
adults and yedings in the herd as a whole (106,000 SE) (Campdiedil. 2012a). The herdias

not surveyed again until 2002 (Johnson and Mulders9R0the results from this survey
suggested that the herd had declined. Fughereystook place in 2007, 2008, 2009, a2d10

and suggested an even more rapid decline of breeding females on the traditional inland calving
ground (90100 caribou in June 2010), to the point where densities of breeding females were too

low to survey further (Campbedt al. 2012a). In 2002010 a high (43percent $o)) degree of

switching femals t hat move from one herdbs annual cal
in collared Beverlyfemales that switched from calving on the traditional inland calving ground

to the coastal Queen Maud Ggbunnet al. 2012). Femals in most herds have a low (<5%)

annual rate of switching between neighbouring calving grounds (Ganal 2012 (see
Movementgor additional information on switching, [1.06).

One interpretation of the available data (e.g.n&Gat al. 2012; Adamczewsket 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 collaredemales in 20072010 (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 al. 2011; Nagy and Campbell 2018uggests 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 tifie Beverly females started calving along the coast
prior to the 2002 wvey andthe herdused both the traditional inland calving ground and the
coastal calving ground from the mi®90s to the lat2000s(Nagy and Campbell 2012The

switch shown by theollared caribou in 2002010is seen as the last of a continued movement
that started much earlier. Campbetlal (2012a) stress that other mechanisms (e.g., predation,
human disturbance, disease, low productivity, insects, weather, etc.) were prlbaldy 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 (Nagwl. 2011).

With both interpretations, it is important to note that irregular studies and low collar numbers (a
satellite collaring program on the Beverly he
and Ahi ak herdso r a ndemstanding afntpee factoid that enaya havee d u
influenced the decline and/or calving distribution shift (Campbelal 2012a Beverly and
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Qamanirjuaq Caribou Management BoaB@QCMB] 2014).

For the purposes of this r eqomsiddared toentampaBsbote r | y
the traditional inland calving ground and the coastal calgraund 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 aarilassociated with the coastal calving ground and the
traditional inland calving ground, respectively.

Description

Barrenground caribou are a mediusized cervid (member of the deer family) characterized by
migratory and gregarioysocial)behaviour. Maire 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). Thelegs are dark brown with a white line around the top of the
hooves. The heas dark brownandoftenhasa | i ght &6skul | capbdb and a
The pelage of females and juveniles is a more muted version ofdlee 6 c ol our s. Ne
calves are typically ruddy in colour. Wide variation in pelage from light to darkfoam loe seen

in caribou groups. Both sexes are antlered and the antlers of malesecan 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 day®mfheir calves are born while npnegnant

females shed their antlers in late winter (Whitten 1995; Bergetwal. 2008).

A conspicuous characteristic of their appearance compared to other deer is their large hooves
with dew claws long enough to be wieidhearing. 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. Barrenground caribodfemales in winter (left) andnale caribou in velvet in late summéphoto credits:
GNWT/J. NagyENR).

Maturefemale caribolareabout10-15 % smaller and weigh 280% less than adult malesd

both sexes vary seasonally in body weidht example females can weigh 9Q.35 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 (Bergetwal. 2008; Cauturieret al.2009a b),

which in turn rellects whether the herd is an increamg or decreasg phase(Couturieret al.

2010).

Barrenground caribou in the NWTincluding the Porcupine hejdare considered to be
genetically,behaviourally andnorphologcally distinct fromDolphin and Union aribou R. t.
groenlandicus x pearyi(McFarlaneet al. 2016) as well as genetically distinct from Peary
caribou R. t. pearyj and boreal woodland cariboR(t. caribod (Committee on the Status of
Endangered Wildfie in Canada [COSEWIC] 2011)

Distribution

Canadian distribution

Barrerrground cariboudefinedasCOSEWICDesignatabléJnit 3) in Canadakig. 5, p.98) are
restricted to the NWT, NU and Yukon with winteise of northern regions of Manitoba
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Saskatchewg 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 foraribou Rangifer tarandus in Canada (COSEWIC 2011). Map courtesy of
COSEWIC(used with permission)

NWT Distribution

The distribution of barreground caribou within the NWT is from theddkenzie River east to

the NWT-NU boundary and southeast to the Saskatchewan border excepittheest corner of

the NWT (approximately west of the Slave River to the Mackenzie Mouintgits 6, p. 99).
Barrenground caribou herds adjacent jurisditions (i.e., Wager Bay and Lorillard herds from

the northern Kivallig and eastern Kitikmeot areas of Mdgasionallyspend timdan the NWT,
particularly in winter when herds show the greatest degree of overlap (Nagy and Campbell 2012;
Campbellet al.2012).

The annual distribution of the Tuktoyaktuk Peninsula, Cape Bathur&laadoseWestherds is
almostentirely within the NWT whereathe Porcupine hetds r a n g éAlaskanYakon d e s
andthe NWT. For theBluenoseEast Bathurst, AhiakBeverly, andQamanirjuacherds, calving

and summer distribution is mostly withirllN
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Figure®6. Distribution of barrerground caribouange (pale colours) and calving grounds (dark coldard)e NWT

(black border) from 199@2009. Treeline displayed in green trgenbols. The NU barrenground caribou herds

that are referenced in this rep@f¥ager 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 arpanbiof this
assessment. More barrground caribou not shown in thégfire arealso present on Baffin Island and Prince
Charles Island (NU). Calving ground data layers courtesy CASLYS withfrdeitethe Government of Nunavut and
Government of the Northvge Territories GNWT) . Range shape files from Nagy 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. Ma.tyournier, ENR, GNWT.

600 900

The longefterm annualdistribution of barrerground caribou is relatively continuous across the
NWT although the calving, postalving, and earhsummer distribution tends to bmore
discontinuous Calving grounds are the smallestasonal range although postalving 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 ahr2013a).
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Locations

The NWT Speciesta Ri s k Co mmi (ROL3 ceitéria for( c@sideithy extant locations

in the assessment of status define o6l ocationé
which a single threatening event can rapidly affect all individuals of the spressntFemale

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 easternalrerrground caribothave eight extant locationsn the NWT, based on
herdspecific threatand concentration of individuals at calving grouridsscribedn Threats
and limiting factorsp. 168). The Porcupine caribou herd is considered one location

Extent of occurrence

The O6extent oipassesctha geogeaph éistribwionof all bagesund caribou

within the NWT (SARC 20b). The O0ext ent of occurrenceodo is |
shortest continuous boundary that encompasses all known, inferred, or projected sites of present
occurence, excluding cases of vagrancy. Simply put, it is a measure of the widest possible
current range of the speciéhe extent of occurrender the eight central/eastern herds of the

NWT (Tuktoyaktuk Peninsula, Cape Bathurst, BlueAd&esst, Bluenoséast Bathurst, Beverly,

Ahiak, and Qamanirjuagkalculated 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 787,478m? (Fig. 36, p. 25l). The extent of occurrence for the Porcupine

herd, calculated in the same manner was 21,337 km

Area of occupancy

6Area of (@) dsuheareacwythin the extent of occurrence that is occupied by a
species, excluding cases of vagrancy. This meastleets the fact that the extent of occurrence
may contain unsuitable or unoccupied habitltghe case of dispersed species, AO should be
calculated based on the smallest area essential for the survival of existing populations. Calculated
as such, AQdoes not need to occur within the NWHor the purposes of this report, calving
grounds have been identified as the smallest area essential for survivelininedAO (area of

the calving grounds) for the eight central/eastern herds of the NWT (TuktoyBkniksula,
Cape Bathurst, Bluenod®est, Bluenosé&ast, Bathurst, Beverly, Ahiak, and Qamanirjuaq),
minus overlap in the Beverly and Ahiak calving grounds164,852 kmi. The AO for the
Porcupine herd is 23,952 KnmiNote that because AO includes essertatitat not within the
NWT, AO for the Porcupine herd (which calves in Alaska and the Yukon) is larger than its
corresponding NWJonly extent of occurrence.

The index of area of occupancy (IAO) is a measure that aims to provide an estimate of area of
ocaupancy that is not dependent on scale (SARC 2015). Due farte extent of the calving
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groundsof barrenground caribou, AO and IAO are the same

Search effort

The quantitative effort to determine bargmound caribou range in the NWT dawn from
sydematic aerial caribou surveys that have taken place since the early $9&0ige collar
informatior!, as well as from large winter range surveys and ear tags prior to the 1980s

Aerial surveys are usually flown for a particular seasonal rasigeh @ calving grounds or
winter rangesfor the individual herds. Over time, the most consistent search effort is for calving
grounds. Less frequently, larger areas are surydgeagxample,jn 2007 and 208 the calving
grounds of seven herds were coveredmiusystematic aerial surveys to map all the calving
distributions at one time&efivironment and Natural Resources [ENR] 28 Foleet al.2013).

Between 2000 and 2008he tundra region$iad a substantial amount of survey effiort some
calving groundge.g.,Nagy and Johnson 200Bagy et al. 2008) butin 2007 and 2008urvey
methodologies were improved, andlving distribution wasnore systematicallgurveyedover
large area, and densities were measured for calving groufdsktoyaktuk PeninsulaCape
Bathurst,BluenoseWest BluenoseEast Bathurst, Beverly, Ahiak, and Qamanirjuagyoss the
NWT and NU. The 2007 and 2008 surveys are summarized (Bbale2013) with assessment
of the sampling and data recordingome of these calving grounds reealso 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 standardizelddinguseof Geographic Positioning
SystemsGPS to record locations (Adamczewsi al. 2014; Pooleet al.2013).

Between 1959 and 1979, Beverly, Bathurst and Qamanigasiou caught during summer
river crossingsvere individually marked with ear tagse®veen 57% of the eatags from 7,463
Beverly cariboy 678 Bathurstaribou,and 2,552 Qamanirjuacpribouwere returned by hunters
along with the location in which the caribou was harvested, providing some indication of
distribution and movementsieard 1984

In the NWT between 1986 and 1988males from the Bluenos&ast andBluenoseWest herds

were fitted with radiecollars and radidracked to map calving locations (McLean and Fraser
1992). The use of radimacking continued after 1988, mainly to loeaiaribou aggregations for
photographic counts for the Cape BathuBluenoseWest, Bluenos&ast and Tuktoyaktuk
Peninsulaherds (Nagy 2009a). After 1996, the use of satellite telemetry became more
widespread and was used to track the movements ofidndivcaribou (mostlyemales). Until

" &Collardrefer collectively to very high frequency (VHF) collars, GPS collars, and/or satellite collars, which have
all been ued to track caribou movement (Fiskeral. 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 precalving migration.Use of GPS collars with satellite uplinkvhich allows for

higher accuracy and more locations per dstgrtedin 2006 (Beverly, Ahiak) and 2008
(Bathurst)

Sample size and representation of the collared animals for a herdheability to descrile
distribution.Prior to the mieR000s, annual satellite collaaraple sizesveremostly low (under

20 collars per herd and more often under 10 collars per.Hardgdition,it is mostly mature
females that are fitted with satellite collas® distribution mapped from satellite locations may
underrepresent herd distributiofespecially during calvings early postcalving and winter,
male and female caribou differ in range Judeor example, caribomales are frequently further
south duringhe winter (e.g., Thomaet al. 1998)and mosimales are well south of the calving
grounds in Juneé/HF collars were placed omales from the Cape Bathurst and Bluendgest
herds sporadically during the mi®80s to mieR000s in preparation for pesalving surveys
(Nagy and Johnson 2006; Nagy 2009a), and by the2@bdsmale collars comprised roughly
20-30% of the collars on the Cape Bathurst, BlueAdsst and BluenosEast herdsNagy and
Tracz 2006 Nagyet al.2008 Nagy 2009a). Satellite collars febeen placed omales from the
Tuktoyaktuk Peninsula, Cape Bathurst, BlueAds&est and BluenosEast herds since 200
(ENR 2013). Satellite collars were first placed on Bathuretdmales (20) in 2015, along with
increased collars (30) demales (Adamczewski pers. comm. 2015). Overall, collar numbers on
NWT herds varied in 2015 but after a large deployment there have bd&thcallars on each of
the BuenoseWest BluenoseEast and Bathurst herds and at least 30 each on the small
TuktoyaktukPeninsua and GipeBathurstherds, including 2@0% onmales 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 hertheaed
surveys are relativel wtali(2009) neappecbarteground canlow e r |, D
distribution in late winter 2004 in the western NWGreat Slave Lake to the Mackenzie delta

and east to the Coronation Gulf area of N&ihd found that wke non-collared caribou are

associated with collaretemales, 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 diemales on their calving grounds means that the satetidiared

females are more representative of calving distribution (Nagy and Johnson 2007a and lef Gunn

al. 2008).

Typically, the locations of satellteollared caribou are analyzed using statisticdineqes such

as minimum convex polygorts kernel density estimation techniques, which require a minimum
sample size of 380 individually marked animals (Seamah al. 1999). Otto et al. (2003)

observed that the number of satellite collars needed tosreprme t a herdés distr
different seasons ranged from-@8 collars at the 75% probability level, to-381 collars at the

95% probability level, with calving having the lowest estimated required collar sample sizes and
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late summekearly fall andwinter 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 systentia effort and extent of coverage make it unlikely that there are
unexplored areas (at the scale of 100°)kthat could harbousubstantial numbers dfarren
ground caribou. The negative data (areas searched and-geswerd caribou not found) are
availabe in the individual survey reports.

The information is sufficient across the NWT to describe the ovamdllseasonalistribution of
individual herds (BQCMB 200 Nagy et al. 2005, 2011;Nagy 2009b;Nagy and Campbell
2012; Gunn et al. 2013a) however,it is unevenamongherds and over timesspecially to
describe seasonal distribution feome herds or trends ircumulative annual and seasonal
distribution. The uncertainties partly arise from the limitations of sateltiler locations
(representativeessand sample size) as well as gaps and time lags in the analysis and reporting
of surveys and telemetry datahich reduces the probability of detecting changes, especially
trends in distributionSeasonal and annual ranges for @epe Bathurst, Bluenod¥est, and
BluenoseEastherds from 199@2004 have been reported (Nagy al. 2005), but changes in
seasonal or annual distribution among years have not been exdornmeadly. Information on
annual distribution by seasdmas been reported for tiBathurstherdbased on satelliteollared
females (19962005 Gunnet al.20133.

BIOLOGY AND BEHAVIOUR

Habitat requirements

A conspicuous habitat requirement for bargeound caribou ishe use of largannual ranges.
The large ranges aeeconsequence ohigraions between seasonal rangesl large population
sizes Migration andgregarious behavious likely linked to the tradeff between theneed to
minimize therisk of predatiorandthe need for foragaMcCullough 1985; Fryxell and Sinclair
1988;Bergerudet al. 2008).

Nutritional requirements for caribou are high during spring and early sumien body
reserves are depletdtbm the long winter andemales have the additional energetic costs of
pregnancy, prealving migration and lactatio(Russellet al 1993. Most information about
barrenground caribou nutrition is related to the requirement for protein and carbohydrates
(energy)rather than micranutrients such as mineral&e sodium and potassiurfWhite and
Trudell 1980; White 1983; Russadt al. 1993. However, barreiground caribou are known to

use mineratich overflow on lakes during spring migration dedhales use sodiurnich mineral

licks on at least th8athurstcalving groundandthe Beverly inland calving ground (Fleck and
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Gunn 1982; Hear 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 R&8@Q)nutritional

value peaks as leaf and flower budstsia open; barremground 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 needsvhich differ betweemales andfemales (White and Trudell 1980; Russei

al. 1993; Heardet al. 1996).Further discussioon nutritional adaptations and interactions with
plants, in particular lichens, can be found Rhysiology and daptability (p. 113) and
Interactions(p. 114).

During calving,females will sacrifice the higher pht quality and biomass availakie males

that are further soutto reduce predation risk (Fancy and Whitten 1991; Russedl. 1993;

Heard et al. 1996; Bergerudet al. 2008. Whenfemales reach their calving grounds, typically

the snowcover is meltig, leaving patchymottled groundthat is various shades of tan and

brown which means newborn browaoloured calves are less conspicuous (Bergetudl.

2008). As snowmelt accelerates and plant gigemapidly advanes afemal® s nut r i t i ol
needs incrase 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 groundimthmgy of

snowmelt and theamount of greening vegetati@vailable to lactatindemdes (as measured

through satellite imagery) is relateddarlycalf survival (Griffithet al.2002).

On summer rangefgatures that allow caribou tedu® exposure to insect harassmegpresent
key habitat requirements based on studies in Alaska é\dmt Trudell 1980; Russedt al.
1993) and Scandinavia (Skaeh al. 2004, 2008). Mosquitspeciesand warble fly(Hypoderma
tarandi) harassment can be reduced by caribou selesimgant snow patchesskers or coastal
flats and shallow water to gaielief through increased exposure to wiagsl cool temperatures
However, summer habitat use patterns at broad or fine scales are unreported for NWT herds,
except for the Bathurst herd, where g@ne pattern of insect avoidance was obsefWtter
2010;Witter et al. 2012a).Summer range indicators of forage availability explained 59% of the
variation in latewinter calffemaleratio one and half yestater on Bathurst herd range (Chenh

al. 2014). Good summer range appetr contritute to high pregancy rates théollowing
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 teld their body reserves of protein and fat through feeding on
shrub leaves, grasses and sedges and especially mushrooms (Skoog 1968etRals$883).

Habitat requirements have not been detailed in the NWT during and aftectiblgerrut except

thatmost barrerground caribou herds return to ttaégain early winterin search of forage and
shelter(Bergerudet al.2008) The ability to digest lichens is a key adaptation as lichens are high

in digestible carbohydratesd are readily available in thénter taiga However, since lichens

are low in protein, caribou must also seek out evergreen leaves and sedges as well as dried leaves

NORTHWEST TERRITORIES

SPEC|ES Page 104 of 252
AT RISK

COMMITTEE



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

and twigs of shrubs (Russeli al. 1993).

The winter range of th@orcupine herd is in the Taiga Cordillefidne Tuktgaktuk Peninsula,
Cape Bathurst, and Bluene®éestherd® wi n t eare largely gitkis the Taiga Plains
ecozone The winter range of the BlueneB@ast herd is partly in the Taiga Plains and partly in

t he Taiga Shi el d.Bathurat] Bverly Aheak, Qambhngjuaq)ypieal vdrged  (
ranges ardargely in the Taiga Shield ecozonBhese zones amifferentiated by climate and
underlying geology €.g., Precambrian Shield). Whileegeralized descriptions of vegetation,
climate and terrain at ¢hecozone scale for the tundra and forested regions are available
(Ecosystem Classification Group 2007 (rev. 2009), 2008, 2010,)20%2e have been few
analyses specific to the NWT on identifying attributes that are critical for bgroemd caribou
winterhabitat. Thawvinter habitat attributes for the Bathurst calving and winter ranges and for the
Beverly winter ranges are the best kno@homas and Kiliaan 1998a; hhomaset al. 1998
Griffith et al.2001; Barrier 2011; Barrier and Johnson 2012)

Thetaiga in the NWTis mostly black sprucd’{cea mariang, white sprucel. glaucg, and jack

pine Pinus banksianatrees(Ecological Stratification Working Group 19P6The understory
includesshrubs such akabradortea Cedumspp.), willow Salix spp), dwarf birch Betula
glandulosa and blueberry/cranberryécciniumspp). 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 sdalethe eastern winter ranges of the Taiga Shield

in the NWT, the caribou of the Beverly herd selected stands of black spruce mos#$al50
years old and with high amounts of foliose lichens {lga&f lichens) (Thomas and Kiliaan
1998a, b). As snow ddptand hardness changed during the winter, the caribou changed their
movement patterns to areas with less snow (Thashad. 1998). For the Bathurst herd, also
wintering within the Taiga Shield, Barriend Johnsor§2012) reported how caribou avoided
areaf 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 weduwe the risk of predation
(Barrier and Johnson 20)2Barrier and Johnsor§2012) relied on the movements of satelite
collaredfemales to describe their selection of winter habitats and commented on the extent of
individual variationamongcollaredfemdes in their tradeoffs between foraging and predation

risk. The winter habitat selection for tiape Bathurst, Bluenos#¥est,andBluenoseEastherds

varies among yeardn recent yearsthe Cape Bathurst herd appears to be wintering around the
Tuktoyakuk Peninsula and Husky Lakes. Bluendgest caribou are wintering from the
southern Tuktoyaktuk Peninsula and Husky Lakes to Pautattdlsouth to Great Bear Lake, and

the Bluenosdtast herd is largely wintering south, east, and northeast of Great Bear Lak

( D6 Het al.t2009). Wintering habitat for the Tuktoyaktuk Peninsula and Qamanirjuaq herds
has not yet been described.

Whether caribou winter on the tundra, in the {iee transition zone or in théaiga the
winteringrangeis not a fixed charactistic of aherdandcan vary from year to ye&Gunnet al.
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2013b).

At the macreclimate scale, the climate within overall barngnmound caribou range is
characterized by a short plant growth season whose onset is annually v@irabte 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. Redgjign the
climate has westast and nortisouth 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. G8lave and Great Bear lakes impose
further regional variation as tbelarge 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 recuring and persistent larggcale pressure and circulation anomalies on aceabnental

scale (Bonsal and Shabbar 2011). Sénpatterns, which include the Arctic Oscillation, are
characterized by episodic (recurring trends) patterns roughly at the decatfalirs winter
temperatures and snowfall that subsequently impose patterns on river flow. Biological signals of
climatic oscillations are extensive and includleanges implant growth, treggrowth, and the
timing of freezeup and breakip. KrezekHaneset 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 vyears with smaller areas burnt.
in caribou abundanceuggesting that climate has a role in caribou cycles through cumulative
effects on habitat (Zalataet al. 2006; Joly et al. 2011). However, effects of the Arctic
Oscillation and Pacific Decadal Oscillation varied among individual Alaskan herdsetJdly
2011).

Movements

Migration

The annual migrations are one of the most conspicuous characteristics ofgvatnet caribou.
Reasons for migration are complex and likely involve access to higher abundance or fuality o
forage (McCullough 1985) amal/ rediwction of the risk of predation (Fryxell and Sinclair 1988;
Bergerudet al. 2008) or parasitism (Folstaet al. 1991; Hugheset al. 2009). The annual
reproductive cycle is marked by tfemaléd s  a and eftanl extensivpere-calving migration to

the calvig ground where almost all pregndemales in a herd congregate adlatively high
densities (depending on herd size). The timing of arrival on the calving ground aamigslly

and appears to reflect the condition of temales and travelling conditionsuch as snow depth

and hardness (Bergerwd al. 2008). In the Bathurst herd, the annual dates of the awival
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 cgJwirhich is only a few days, althoughmay
extend over a period of 14 days (Bergerud 1975; Bergeretdal. 2008).Evidence of latéorn
calves was found by Nagy and Johnson (2007a and b) in the Cape Bathurst and BNestose
herds in the early 20008he dates for the peak of calving are annually variable and differ among
herds. Thanales and juveniles that do not migrate to the calving grounds overlap in distribution
with thefemales and calves during the summer.late Octobefall migration is unlerway and

the rut(mating seasoregins.

Using the rates of individual movements of sateltitiaredfemales from all herds (1992009),

Nagy (2011) identified 12 activity periods for migratory bargeaund caribou, the timing of
which was largely ynchronized among the NWT and Nuérds. There were three peaks when
daily mean rates of movements were highgs&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, barreground aribou show long term fidelity to calving grounds, -pedving
migratory routes, postalving areas and waterossings despite large changes in the abundance
of caribou €.g.,Gordon 2005; Zalataet al. 2006). The basifor determining geographic fidelity

at theherdscale is through mapping annual range use during aerial surveys and from satellite
collared caribouFidelity is described from the amount of overlaggpdistribution between
consecutive surveyand indivicually from the movements of collaréeimales, although how the
boundaries and overlap are determined potentially influences how fidelity will be measured
(Nagy and Johnson 20018 Pooleet al.2013).Considerable interest has centeredlescribing
herdspatial fidelity based on yeaound affiliation offemales (Nagyet al. 2011) or only fidelity

to calving grounds (Thomas 1969; Gunn and Miller 1 386ffler et al. 2012).

At the herdscale, annudl, calving grounds do not usually completely overlphe unoccupied
area each year isia consistent direction, it is deemaddirectional shift but if there is no
consistency in direction, it isleemeda nondirectional shift. Caution should be used in
comparing calving ground locations determined only dircraft surveys withlocations
determined byuse of satellite telemetry as criteria for determining boundaries diffar. F
examplefor the Cape BathursBluenoseWest andBluenoseEastherds Nagy (200@ andb)
showed cumulative overlap in calvingognds based on satellitellaredfemales (19962006)
relative to areas mapped during aerial surveys in thel®ii@s Hawleyet d. 1979 Fig. 7, p.
108). Overlap had persisted for the Cape Bathurst and Bluaiese herds while thealving
grounds othe BluenoseEastherdappear to have shifted east.
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Figure7. Comparison ofi B u e calvisggg@unds 197Z6 (Hawleyet al. 1979)and 19%-2006 (Nagy 2009, b)
(reproduced fromNagy 2009b) éee Systematic/taxonomic/namindacfications, 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 patrtially influence the likelihood of
detecting whether there are periods of directional as well aglinectional shifts incalving
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ground locations. Thenasno evidence for a directional shift in the Cape Bathurst, Bluenose
West, Beverly (195B4), and Qamanirjuaq (1972D08) calving grounds. The Bathurst herd had
two periods (196@4 and 199€012) when the annual shifts bverlap were nodirectional

(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 wloaiging had been recorded in the 19%Gsinnet

al. 2008)

The satellitecollared females also reveal fidelity at the individual scale. Based on satellite
collars, the annual fidelity of individud#&males to a single calving ground is usually higt3<(9
99%) although sample size is limited both for the numbédefales and the number of years for
which data are available (Liebt al. 1994; Boulet et al. 2007 Bergerudet al. 2008) For
example, btween 1996 and 2@0in the Bathurst herd, most collarinales (78%) had two or
three years of monitoring during calving and 22% had four to six years of calving monitoring
(Gunnet al. 20133. Natal calving grounds for collardeémales (the calving ground on which
that female was born) are unknowralthough it sems likely that behavioural traditiormse
passed from older to youngemalesin the natal year

Femals in most herds reveal a low (<5%) annual rate of switéhirgween neighbouring
calving grounds however,there are exceptions. For the Beverly heamhe of 21 collared
females (43%) that calved on the traditionaland calvingground(Beverly South)switched to

the coastal Queen Maud Gubetween 2007 and 2010 at a time when the densities on the
traditionalinland Beverly calving ground had shargdgclined (Gunret al. 2012 Adamczewski

et al.2015.

There is no evidence for geographic fidelity to specific rutting anegsrt becauseut generally
coincides with fall migration when the caribou are in relatively large aggrega#inds
movementsare rapid However, he pattern of annual use of rut aréas had limited analysis
althoughNagy (2009b) mapped the cumulative rut areas for the Cape BaBBluestoseWest
andBluenoseEastherds

Satellitecollaring can also reveal quite large movemnts by some individualemales. Nagy

(2009b) described how @ape Bathurstemale one of 82 satellitecollared females, moved

south to the Colville Lake area following a coastal icing event in fall 2003ferhaleremained

in the central portion of thBluenoseéWestrange 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 environmentalfiprced movementhatfollowed freezing rain and heavy snowfall
ocaurred along the coast of Hudson Bay in November 2004 (Campbell pers. commin2005

86 Switchingd, for the pur pofamals that hangehcaldng greupddocation (Gurenf e r s
et al.2012).
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Gunn 2013). Collaredemales that had alved northwest of Wager Bay (NUand on the
Qamanirjuag herdés calving grounds moved mor e
Lake during the 20005 winter.Limited collar dataalsosuggestthat at least some Qamanirjuaq
cariboufemales have wintered east and southeast of Reliance duringrsv22¢112 to 201314

(ENR 20133.

Further discussion of trends in annual herd distron areincluded inDistribution trends (p.
158).

Dispersal

Most of theNWT tundra andaigado not appear to hawggnificantbarriers limiting movements

or dispersal. The large lakes likely cause detours when they are not ffoeedackenzie River

is likely a barrier limiting the movements of the Porcupifaiktoyaktuk Peninsula, Cape
Bathurst,and BluenoseWest herds. There are traditional water crossings across some of the
large rivers that caribou encounter annually (e.g., Beverly caribou cras&nghelon River
(Gordon 2005)that have been used for thousands of years.

Life cycle and reproduction

The reproductive lifespaof caribouis likely about 12 yeayrsith females living as long as 12

16 years, and males forfew years less (Thomas andlian 1998b). Generation time, used in
species assasent, is estimated atB8years 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
grourd or from the air during fall surveys when the caribou are assumed to have the least
segregation of age and sex clas@eg., Campbelet al. 2010; Nishiet al. 2010) Caribou are
classified as females, males or calves based on their appearance aral setecharacteristics.
Describing the sex ratio provides information on relative mortality of the two sexes and, if the
trend of thesubpopulatioris known, the ratios can be corrected to estimate actual mortality for
either sex from ratio data (BenderQ®).

Until recently, there was relatively little informatiam the sex ratio for the different herds.
Monitoring the sex ratio for the Bathurst herd started in 2004 (Garal. 2013a) after two
unsuccessful attempts in fall 2000 and 2001 when it wasvieel that the samples were not
representative of the herd as the caribou were rapidly migrating. The metathtioin 2004
was 37 males to 100 females (0.37+ 0.03 SE)) although it strongly varied among locations
(Gunnet al. 2005a). Davisor{2015) repors values for theBluenoseWestherdin 2009 as 70
males:100females andBoulangeret al. (2014) report values fdBluenoseEastherdin 2009 as
43:100.

Thefemald s body condition determines the age of f
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afemalewill conceive. Barrerground caribou usually calve at three years of age, although under
high forage availability and a corresponding high rate of body grdesttales can calve at two
years of ag€Thomas and Kihan 1998bBergerudet al.2008)

Breeding takes place i@ctober(rut) and calvingfollows in June after a gestation averaging

225235 days (Skoog 1968; Bergerud 19gmales typically give birth to a single calf; twins

are very raréThomas and Kihan 1998b). The calf is able to stamithin a few minutes of birth

and in2-3 days can keep pace with the materfemhale Lactation depends on themalé s

protein reserves (Gerhaet al. 1 9 96 ) . The calfbds grenald & malkk d
production; undeweight calves have a loshance of survival. Calves are typically weaned in

the fall but stay with théemaleduring the first winterYearlings, especially females, follow the

females to the calving ground (Bergeretial. 2008).

Caribou are sexually dimorphic, meaning the sekisr 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 anc
ability to control acces® femalegMiller 2003). However, at least in reindeer, the paternity of

calves revealed that the conventional vieweatlusive breeding by few successful large
breedingmales wasincompleteas smaller (youngenales) were also active breeders (Reedl.

2005).

Although observations of rutting behaviour in the NWT are limitkd,rtut isknown to occur in

the fall overtwo-three weekswithin a longer period when tHemales can have several oestrus
cycles of 1012 days (McEwan and Whitehead 1972erg@erud 1975; Ropstad 2000).
Nonetheless, during the rut, conceptions are highly synchronéws example, in the
Qamanirjuaq herd in 1966 and 1967, 80% of the conceptions were during the first 11 days (19
29 October) of a fourto fiveeweek mating seasofDauphiré 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 lE&smm (biso, females use scent

to monitor oestrus status other females (Berger 1992). Synchrony during the rut likely leads to
birth synchrony, althougfemales can change the timing of birth by a few days (Berger 1992;
Bergerudet al.2008).

Calving is highly synchronized with most calves born within a fewsdof each otheror
example, btween 1957 and 1994, the peak of calving for the Beverly herdietesmined aa

4-5 day period between 1 and 17 June (Gunn and Sutherland 1997). For the Bathursinherd
1966 to 1996, thennualpeak was five days beegn 3 and 15 June (Sutherland and Gunn
1996). This information is based on aerial survey&he technique for determining the peak of
calving since 1996 is basdargely on the movements of satellitellared caribopasfemales

giving birth show a distirteve drop in movement rates (Kelleyhouse 2001). 2686 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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asseiated with using fewcollaredfemales as a representationtbe entirenerdd behaviour.

Since the miel990s,therehave beerarge chages in herd population numbers, which may in
part be from trends in physical conditiseéAbundancep. 122) (Chenet al 2014) During this
period, dianges in fall condition diemales, reflecting habitat conditions on the summer range
and possibly driven in part by climate changegThreats and limiting factorsClimate change

p. 173), may have influenced thieming of oestrus (and therefore the imm and degree of
synchrony of the rut). Faxamplethe Bathurst herd, betwed@899 and 200%aw a shift in the
peak of calving tdour days later(to 814 June)Gunn and Poole 20)0with the exception of
2005 when the peak of calving averaged about six days later than noknsdlift to earlier
calving (56/7 Junelwas recorded in 2012012 (Croft pers. comn2016.

For the other herds, the information reported on the annual variation and trends in the ftiming o
pe& of calving is similar. For instance, between 2001 and 2005, the peak of calving based on
aerial surveys was 126 June for the Bluenod&est herd, and at this time, calves were either a

few days or a week old based on their appearance (Thebergagp®001; Nagy and Johnson
2007b), which indicated | ate calving compared

At the broad scale of the NWT and Nthhe peak of calving igenerallyearlier for the western
herds than for the herds to the east anthreaist (Table 1, belowbasedon data from satellite
collaredfemales betweer19932009(Nagy 2011).

Tablel. Meancalving dag (dark grey) and +1 Standard Error (light grey) estimated from satetliteredfemale
daily movemen ratesbetween 1992009 (based on Nagy 201the study did not consider the Tuktoyaktuk
Peninsula or Porcupine hejdd/edian calving data was reported as June 1 (98%) in the Porcupine herd
(Griffith et al 2002).

May June

Herd 29 30 1 2 3 4 56 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Cape Bathurst

BluenoseWest

BluenoseEast

Bathurst

Beverly

Qamanirjuaq

Ahiak
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Physiology and adaptability

The physiology and adaptability of barrground caribou in the NWT Banot been specifically
studied. However, Alaskan drNorwegian reindeer have been walidied for theirability to
consere heat and moisture while being active during long and cold winters éBlad. 2011)
and for their nutritional ecology (White 1983; Gerhaat al. 1996; CharVicLeod et al. 1999;
Rusell and White 2000).

Adaptations by caribou to long cold winters includeirtiiense pelage. The pelagensists of

hollow guard hairs and an unekrr of thin and woollen hairs with an average of 2,000
hairstentimetre ¢m)® (12 millimetres (nm) long) onthe legs and 1,700 hairs/é¢80 mm long)

on the back (Timisjarviet al. 1984). Cariboualso 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 waramd moistenincoming air (Dieterich and Morton 1990Q)
Conversely, caribou also need to be able to avoidlo@ating 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 fow over their thick tongue with its plentiful blood supgMiller 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 (Bkx al. 2011). Caribou mscles are weladapted to

both speed and endurance as the muscles have microscopic fibre types that have a high
proportion of fastcontracting fibres as well as a high oxidative and high glycolytic capacity
(EssérGustavsson and Rehbinder 1985). Caribso &lave relatively large hearts for their body

size (Dauphig 1976), which contributes to speed and endurance.

These physiological adaptations are supported by behavioural thatssave energy and

minimize the gain of metabolic heat by, for examplel folwi ng i n each otherod
snow Walking through deep snow is energetically costly (Fancy and White 1985). Less is
known about how caribou cope with heat during sumaiteoughcaribou may be vulnerable to

extreme heat (Soppekt al. 1986). Catou will seek remnant snow beds or stand in water,

which likely is an attempt to keep coahd avoid insect¢§Bergerudet al. 2008) panting and

sparsely haired extremities may also effect heat loss (Miller 2003)

Caribou are adapted to a long season wpleant 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 metabold#2%2®f their

body protein, mostlyrom muscles (Gerhadt al. 1996; CharVicLeodet al. 1999)in addition to

90% or more of their fat reserves (Adamczewetkal. 1993) As well as breaking down protein

for energy,females are allocating protein reserves to fetal growth, lactation and dian
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.

Cariboy unlike most wildlife, have the uniquability to us lichensas an important food
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resource because they have rumen microflora that can ferment them (Asigalesl995)
Lichens are a characteristic featuretioé¢ taiga forming extensive and abundant masdich
enable caribou to forage efficiently on theThey are high in digestible carbohydrates (Svihus
and Holand 200Q)put are very low in protein and minerals. Late winter, especially for pregnant
females, is a demanding time for protein and minerals (Parkal.2005). Caribou can offset the

low pratein 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 (Aageesl. 1995).

The digestive pysiology of caribou reveals other adaptatidnaring the brief annual pulse of
plant growthin spring and summeby selectively foragingn the high proteinflower buds of
cottongrass caribou can selectively digest the proteinfitoultiplyo its effecton growth and
reproduction (White 1983; Cebria al.2008).

As is typical of longlived species,caribou adaptability depends on tradeffs between
reproduction and survivdGaillardet al. 1998, 2000)Females can safeguard their own survival

in yearsof restricted forage access either by not becoming pregnant or weaning their calf
prematurely (Russell and White 2000).

Caribou behaviour is relatively plastic. Thaibility to make long distancenovements are the
core of their adaptive abilities reledi to environmental variations (Bergeratial. 2008) (see
Movementsp. 106). A consequence dhis adaptive behaviour is that barmgmound caribou
need extensive annual ranges for survival (Bergetad 2008).

Caribou can learn to adapt to humaniatoes (Haskell and Ballard 2008) althoudjktle is

known about how to facilitate that adaptidviore typically caribou responses to humaa®

similar to their responses to predators (ranging from being alert to displacement and avoidance)
(Stankowich2008)

Interactions

Most of thewinter dietof barrenground caribopand eversome ofthe summer and fall diet,
consiss of lichens, but caribou are not dependent on licliRussellet al. 1993 Thomas 1998;
Bergerudet al. 2008) Barrenrrground caribouded on a variety of plants (shrubs, forbs, grasses
and sedges, and mushrognfRussellet al. 1993 Bergerudet al. 2008§. While not an obligate
relationship, the large amounts of lichen forage on the winter rikajg contributes to the
periodic high nmbers of barrerground caribou antheir widespread distributiofKelsall 1968)
High densities of caribou can also affect the vegetatibanéeauet al. 1996 Bergerudet al.
2008; Zamin and Grogan 2018)oughtrampling,the removal of plant materiand fertilizing
effects of caribou fecal pellets.

Many interactions arantraspecific owing to the gegarious behaviouexhibited by barren
ground caribouhat contributes to their survival. However, there are costs from gregariousness,
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including competitio for forage, increased risk of parasites and disease, and increased
vulnerability to threats (described in the following sections).

Interactions between neighbouribgrrenground caribotherds in the NWT are most liketp
occur when the herds are atghi abundance anduring widespread distribution (Gunn and
D6Hont 200 2 ;suclNes gegon thedvwingerargnge®(@.,.Gunn and DO6Hont 20

Interactions with other herbivores

Barrenground caribou share their ranges with other mammalian and avraivdres, but
assessment of ¢éke interactiongn the NWT has to be largely drawn from experience elsewhere
as they have not bastudied in detailThe interactions caimcludeoverlapping diet and habitat
shared predators and possible interactions tirgarasites and diseases.

The approximately four year (lemmings and voles) and 10 year (snowshog ¢tyales of
smaltbodied herbivores and their predators mean that over time, pulses of biomass and energy
pass through the tundra atadga Sometimeshese different length cycles will be synchronized

by climate (Sinclaiet 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-3R00
individualshectare I§a), and remoe 5070% of the annual growth of tundra plants
(Kryazhimskii and Danilov 2000), although how that relates to caribou forage is unknown.

GeesgChenspp.)colonies and flocks of ptarmigahdgopusspp) may contribute to pulses of
forage removal as they pedically reach high numbers on barrground caribou summer and
winter ranges, respectivelfConcentrations 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 (Pedersehal. 2006) and their numbers periodically peak, but the effect of
their foraging, especially on dwarf birch and willow is uncertain (Syrkeeskii 1995).

Barrenground caribou have overlapping distribution with three ldrggied herbivores: moose
(Alces americanys muskoxen(Ovibos moschat)sandboreal woodlana@aribou(R. t. cariboq.

Muskoxen distribution has increased in the NWT,tvimuskoxen r@ccupying large parts of

their historic ranges. Most overlap of relatively low densities of muskoxen on the tundra
Muskoxendistribution hagecently expandedlong the tredine and spread south of the tieaee

in the soutkeastern NWT(Gunn et al. 2009; Adamczewski pers. comm. 201éast towards
Hudson Bay and south past the trdéiee within the Kivalliq region of NU (Campbekbt al.

2012b) Muskoxen have been reported as far south as the Alberta and Saskatchewan borders
(Adamczewskipers. comm. 2013b)Studies describg the relationship between caribou and
muskoxen have focused on habitat use and di¢hem\ctic islands (e.g., Thomaet al. 1999;

Larteret al. 2002). Within thetaiga habitat relationships are unknown and ottfgces such as
overlap in diet(especially grasses and sedgelsplacementsupporting predatignor shared
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parasites and diseaskeave not been studie@aribou and muskoxen harbour similar parasites
such as tapewms and muscle worms, but irgeecifc parasite relationships are uncertgdntz
et al.2012;Elkin pers. comm. 2012).

A large part of the distribution of boreabodlandcaribou overlaps the winter ranges of batren
ground caribou, especially tlBduenoseWestandBluenoseEastherds (Gunret al. 2004). The
2012 SARC assessment bbreal woodland caribou reports that about 40% of the range of
boreal caribou overlaps the cumulative winter range of bayreand caribou (8RC 2012).

Moose distribution overlaps barrgmoundcaribou distributon mostly in thetaigabut alsoon

the tundrasince the 1900s (ENR 2016b@specially west of Bathurst Inleind along river
corridors(Banfield 1974). Moose tend to use early successimabitat in thetaiga,such as after
forest fires as well as alongtreams and rivefis feeding on shrubs, sedges and grasses. Moose
and caribowalsosharesome of thesame species glarasiteswhich have wolves as tlimal host
(Taenia hydatigenaT. krabbej Echinococcus granulosugRausch 2003; Elkin pers. comm.
2012).

On frozen lakes, caribou are attracted to muskdaidétra zibethicuspushupgKelsall 1970).
Although the significance for the muskrats is unknown, the caribou likely benefit from the frozen
green roots and stems of cattails, sedges, and gragsel have high levels of protefKlein

1990)

Predation

Predators figurgorominentlyin caribou ecologyaffecing survival and reproductigrwhich in
tumcontri bute to changes in abundance. Cari bou
f e a raundrégtlal. 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 arcto, and less often wolverin&(lo gulg and lynx Lynx canadens) (Bergerudet al.

2008). An array of predators and scavengers depend on {ggowemd caribou The role of
predation in caribopopulationdynamics probably differs among herds, and likely hgeeater
impact duringdeclines and the phase of low numbgenstant mortality would have a greater
effect at lower populations)Grizzly bears may have a greater impact on newborn cadbou
calving grounds(Reynolds and Garner 198Adamset al. 1995) but wolves are effective
predators of all sex and age cles®f caribouthroughout the year (Miller 2003; Bergeratlal.

2008)

The vulnerability of barreiground caribou to predation varies with environmental conditions

and seasonal distribution. When caribou congregate, especially on the calving gneuras)

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
wasused to describe predation rates (Miller and Broughton 1974eréil al. 1985, 1988). On

the Beverly herdébés calving ground, 154 of 287
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in June 198483 and most (72.1%) were less than four days old at death (Millat. 1985,

1988). Calves located within large groupd females and calves were less vulnerable to
predation than those on the peripheryytabn t he
2002).

There islittle recent information on predation rates on bagewyund caribou in the NWT and

NU. During the late 1980sradio-collared wolves were trackad the Bluenos&Vest rangeo
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 (ClarksorLiapths 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).

Informationon wolf predationbased ornindices ofpredator abundance and diet,avalable;
however,there is relatively little information on grigzbear predation. Grizzly bedaliets can
consist 0f10-93% cariboy depending on the season (Gatual. 2002). With the exception of
populationghat eatsalmon,grizzly bear populations inr@as of thérctic with access tdarren

ground caribou consistently showed the highest terrestrial meat consumption of any North
American population (Mowat and Heard 2006). Grizzly bear sightings have inceddsadt on

the rangeof the BluenoseEastherd over the past two decadd3umond 2007). Higér densities

of grizzly beas, possibly sustained by muskoxen as alternative pray influence neonatal
cariboucalf survival, which could affect herd recovery from low population levels.

Wolverine and lyr occasionallytake adult caribo(Bergerud 1971Dumond 2007)Wolverines

are effective scavengers of wddlled caribou (Lee 1995; van Dijlet al. 2008) as well as
sometimesbeing 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 (Kaczenskgt al. 2005); ravens can take 75% of the edible carcass from a pair of wolves.
In Alaska, immature golden eagle8giila chrysaetgstake calve on calving and summer
ranges (Whitteret al. 1992). Golden eagle predation caribouis unreported for the NWT and

NU, although golden eagles have been sighted during calving ground swifvéys Cape
Bathurst,BluenoseWest (Nagy and Johnson 2007a ahjj BluenoseEast and Bathurst herds
(Tracz pers. comm. 2015)

Information to index wolf predation is primarily througlolf sightings during aerial surveys and
the number ofwolves harvested(Heard et al. 1996) In 2007 and 2008, the major calving
grounds in the NWT and N were flown at about the same time. Postl@l. (2013) summarized
sightings of bears and wolves on eigtglving groundsfrom 2007 and 20Q8In general,
proportionately higher densities of wolves were observed in more eastern \waghdsjgher
densities of grizzly bears in more western hemss is supported by the numbers of grizzly
bears mapped on the Cape Bathurst &hgdenoseWest calving grounds during 20004
(Theberge and Nagy 200ilagy and Johnson 2007a and b).

Heard (1992)observedan average of eight wolvd®0 hours flyingin the Queen Maud Gulf
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area during the 1980wshich islower than the 283 wolves/100 hours observed during surveys

of the Ahiak herd in 2007 and 2008 (Poeteal.2013). Williams (1995pbserved®5 wdves and

eight beard.00 hourdlying the Beverly calving ground in 1993 and 54 wolves and 12 d€¥rs
hours in 1994. This is higher thaservedn 1987 and 1988 which sawl3 wolves and 1.7
bear$100 hours and no wolves and 1.9 b&#8 hoursflying, 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
(Serrouyeet al.2015) and much higher caage than caribou surveys generally provide.

Between 1987 and 2@, wolf sightings recordeduring late winter aerial survey®r the
Bathurst herduggest no trend in wolf sightings or mean pack size (Williams and Fournier 1996;
Croft pers. comm. 201Z5unn 2013. The number of adult wolves sighted at dens on the tundra
summer range of the Bathurst hdrdm 19962012 has fluctuatedvidely (Fig. 8a, p. 119) but
suggest a declining trend (Cluff pers. comm. 2015).

The number of active den sitedservedduring pup countson the Bathurst summer range
decreased between May/June (during birthing of pups) andtoniate August Eig. 8b, p.119).
Since 2007the number ofden sitesactivein Juneandremainng active in August became so
low (n = 14) thatthere was increasedncertainty as to whether pups were relocated elsewhere
or total litter loss had occurredrig. 8b, p. 119). A recentstudy examining the behavioural
response of wolves to declining population in the Bathurst herd has shown that, conivhay t
would be expected, wolves do not show a behavioural or adaptive response to contractions in
Bathurstsummerrange continuing to select den sites in eskeh areas, despite the large
distance between the dens and prey bRseluced access to preyring this key pup growth
period can adversely impact pup survival and population growth among wolves (Ké&caek
2015).

Aerial surveysave been conducted since 2006, on a 70,000pkmion of the Bathurst caribou
summer range, to estimate occupaontwolf dens. The technique samples 10 km x 10 km grid
cells with the flight path visiting previously known den sites and searching eskers antikesker
habitat for new dens. Surveys are conducted when visibility is good, daytime temperatures are
cool, and ata 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 sitepdravitted a

crude assessment of detection probability. There is no trend in wolf den occupancy frem 2006
12. Future surveyare plannedo better quantify detection probability (Cluff pers. comm. 2015).

There have been changes in tmember of wolf densluservedl, 000 km flownduring 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/1,00km flown were observed. From 20@8, annual estimates have
observed a range of 34678 wolf dens/1,000 km flown (mean = 4.63). Caribou abundance has
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declined from 199&012.Virtually all adjacent active wolf dens observed since 1996 have been
at leas 15 km apart (Cluff pers. comm. 2015)ith this distance between dens possibly
increasing as the barrgmound caribou population has decreased (Klaetek 2015)

Very little information is available for wolf abundance on bamgeound caribou winterange.
Mattsonet al (2009) commented that wolf abundance on the Bathurst caribou winter range is
poorly understoodWolves collared in 2012 and 2013 have improved understanding somewhat,
but the analysis of those data have only been rudimerRapulaion 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 bagsonably obtained (Cluff pers. comm. 2015).

Average number of adult wolves sighted at dens Average pup counts for wolf den sites active in August
with 90% confidence intervals
4.0 A number in parentheses is the total active wolf dens that year — 4l —  #dens active in August
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Figure 8a-b. Bathurst caribou summer range wolf den trendswalves sighted per den (192®12) b) wolf pup
count (19962012)(Cluff pers. comm. 2015)

From 19872012, Bathurst caribou numbers peakewadeclined. There waso clear trencf
predator sightings on late winter and calving rardjgsng this period, but since the ml®90s,

there is some evidence that wploductivity hasdeclined based on demseand pup survival

rates (Adamczewslgdt al 2009 Cluff pers. comm2013). 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 abursitaceaternative prey aailability

will have an influence.

Parasites and disease

The role of parasites and diseasebarrenground caribowat thepopulationlevel has beetttle
studied(Gunn and Irvine 2003).

Studies of the effect oivarble flies andgastreintestinal nemattes on caribou and reindeer
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reveal that those parasites can influence host body reserves and pregnancy ratest(éllbon
2002; Hughest al. 2009).Warble fly parasites reduce foraging time wioamniboutry to avoid

the adult insectd~emale flies lay thir eggs on the caribou (Witter 2010; Wittdral. 2012a).
Once the bot and warbleyf(oestrid flies) eggs hatch, the caribou host then incurs the protein
costs of the immune responsesl the growth and maintenance costs of the lgfMaemas and
Kiliaan 199Q Cuyleret al.2012).

Some parasites, such as tapeworms and muscle worms, intimately linkdraued caribou to
their predators and may even modigribou behaviourby increasng susceptibility to the
predatorwhichincreagsthe chancesf the parasite compligty its life cycle(Kutz et al. 2012)
Wolves are th final host for some parasiteshich the acquire by feeding on the intermediate
host (e.g., caribou) (Rausch 200®Jolves also hunt moose, whid¢tarbour a similar array of
tapewormsan the NWT as barreground caribouTaenia hydatigena, T. krabbei, Echinococcus
granulosu$ (EIkin pers. comm. 2012).

Although disease outbreaks rarely cause many d&atharrenground cariboularge mortality
eventshave been reportedhe blood parate Microfilaria setariawas associated with the 1973

74 deaths of thousands of domestic reindeer in northern Finland as well as subsequent outbreaks
in the region (Laaksonest al.2010).

Barrenground caribou harbour a diverse array of gastrestinalnematodes and tapeworms,
muscle and lung worms as well as blood paragikesz et al. 2012) but their interrelationships
are not well described or understoodVild Svalbard reindeer reduce the risk of parasite
transmission by foraging away from thecivity of fecal pellets containingarasite eggs and
larvae (Van de Waatt al 2000). This behaviour may come at a cost of lost foraging time or
additional energy expenditur€olstadet al. (1991) suggests this ase reason why barren
ground caribou leaviheir calving grounds.

While individual herds have been sampled for some parasites, especially the more conspicuous
ones (warblegWitter 2010) andBesnoitia(Larter 1999)for example), detailed and systematic
samplingis mostly lacking Recently the CicumArctic Rangifer Monitoring and Assessment

Net wor k (CARMA), in association with the Uni
Medicine, tested field protocols for standardized monitoring of caribou and reindeer health.
Between 2007 and 2010, a totdl544 caribou were sampled using standardized protérats

eight herds (Broolet al. 2009; Ducroccet al. 2012; Kutzet al.2012),to establish a baseline for

parasite monitoring. Preliminary results suggest differences among herds and that curient (200

09) levels of diseases and parasites are relatively low (&u&t. 2012). Caribou collected in

200F09 were part of the first dViycoldacenuant aviam s ur v e
paratuberculosis(MAP)) in caribou across a wide geographic rany®VT barrenground

caribou levels were less thd% prevalencgFordeet al.2012). MAP is economically important

among domestic sheep and caliérause thipacterial diseasean result indeath(Fordeet al.

2012)
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Other bacterial diseasdike brucelosis can cause lameness and affect reproductive. rates
Brucellosis rates are generally law barrenground caribou across the NWT and NEIkin

pers. comm. 2012).arter and Nagy (1996) showed a 5% prevalence totwod samplesf 42

Cape Bathurst cariloocollected in 1993rucellosis is one of the diseases that is routinely tested
for in blood samplesContrastingly, foot rofanother bacterial disegsalso causes lameness
(Handelandet al. 2010), but is diagnosed basedn sighting lame caribou and teg 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 thisorsail
bacterium, which enters the foot through minor abrasions. i be why sharp gravel on
roads is considered to be aqulisposing factor (Radostitt al. 2007in Handelandet al. 2010).

The percent of lamBathurstcaribou seen during fall sex and age composition counts was higher
in 2001 (0.03%;n = 6,122)than in2000 (0%; n = 4,695)and 2004 €0.01%;n = 12,444) In

2001, foot rot wasliagnosed on the Bathurst late summer range (@uah2005a).

Trends in most parasites are unknawithe NWT. An exception is warble fliesince the larvae

are obvious asthegr ow under the skin along the caribo
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; @tgef012).

Not only are the larvae easy to count, but the adult flies are active only when the temperatures
and wind speedre suitable. This means that an index can be calculated to determine likely
conditions for warble fly harassment. In summer 2004séherity of warble flyharassmentas
relativelyhighon t he Bat huinthe subdseyuedt diaté68 eanbgueharvested from

this herd all had warbles(Gunn 2013). Of the relatively few males harvested, 46% were
classified as having high infestat® of warbles while only 5% of the females had warble
numbers in the high category. The warble fly activitgex for the summer range of the
Bathurst herd shows a significant increase as the summers became warmer, especially after the
early1980s Fig. 9, p. 122 Gunn 2013).
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Figure9. Trend in warle fly activity index andnosquitointensity indexbased on 1952009 daily temperature and
wind speed from Lupin weather station on the range of the Bathurstreprdduced froniGunn 2013).

The increase inanmunitybased sampling, such as the §ahte gi onds cari bou he:
has increased both interest and opportunities for the collection of baseline informationgBrook

al. 2009) and is leading to innovative and low cost approaches to measuring itrefiseases

(Curry et al. 2011) and health (Wat al. 2012). Wuet al. (2012) found that lesions on caribou

teeth are a permanent record ofysiblogical stress for which the timing (year) can be
determined (from aging the tooth). This is important bsedt also relates to monitoring age
structure.

STATE AND TRENDS

Population

Abundance

The size of barreground caribotherdschanges over periods that span decades (Morneau and
Payette 2000; Zalataet al. 2006). The most recent estimatiepopulation sie forthe Porcupine
herd is 197,228 (20)3(Table 2, p. 123. The remainingherds considered in this report are
estimated etoughly 530,000barrengroundcaribouin, or adjacent to, th&lWT (Table 2 p.

123. Removingthe estimates for the Qamanirjuaq h&rdvhichdoes not often occur in the
NWT, leavesapproximately 270,00Barrenground caribou occung in the NWTas of 2015
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Table2. Most recent estimates of size of barground caribou herdhat regularly spend at least a pomtof their
time in the NWT Numbers provided are for naralf animalsexcept the Porcupine herd, which includes calves

Herd Year Estimate 95% Cl or | Survey type Reference
SE

Porcupine 2013 197,228 28,561Cl | Postcalving photo census Caikoski 2015

Tuktoyaktuk Pen. | 2015 1,701 n/a Postcalving photo census Davisonpers. comm.
2017

Cape Bathurst 2015 2,23 84 ClI Postcalving photo census Davisonpers. comm.
2017

BluenoseWest 2015 15,274 1,370 CI | Postcalving photo census Davisonpers. comm.
2017

BluencseEast 2015 38,592 4,733 Cl | Calving ground photo census | Boulangeret al.
2016

Bathurst 2015 19,769 7,420 Cl | Calving ground photo census | Boulangeret al.
2016

Ahiak 2011 71,340 3,882 SE | Strip transect visual census Campbellet al 2012a

Beverly South 2011 | Densities of breeding n/a Calving ground visual census | Campbellet al 2012a

females too low to
survey further
Beverly North 2011 124,189 13,996 SE | Calving ground visual census | Campbellet al.2012a
Qamanirjuaq 2014 264,718 44,084 Cl | Calving groundphoto census | Campbell et al. 2015

The two main methods used to estimate the number of caribou in NWT -gaorerd caribou
herdsare either a sample count on the calving groundshnaeséimate based on photographed
couns of postcalving aggregations @ard 1985; Heard and Williams 1990kdamczewskiet

al. 2014. NWT surveys are used to estimétendand relativeherdsize

Herd size for theBathurst, Beverly Ahiak, and Qamanirjuacherds isestimatedrom stratified
calving ground strip transect sems. Visual counting was used up to the early 1980s, after
which continuous strip transect photography replaced visaahting to increase accuracy
except when théemales are relatively dispersed or at low densities. The surveys are timed for
close to he peak of calving whefemale movement rates are minimized. Reconnaissance
surveys are flown to map the distribution of breeding femdéragles with calvesor females

with hard antlers thaare not shed until a few days after birth). The flight lineterc 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 distiobubdf 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-40fb 20
coverage althoughthere are some exceptions (there was over 70% coverage for the Bathurst
herd in 2012 and over 50% covered for both the Bathurst and BluBagséerds in 2015; Croft

® SeeSystematic/taxonomic/naming clarificatiofps 9) for moreinformation on Beverly herd naming
clarifications.
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pers. comm. 2015)Low density strata are surveyed using visual surveys and the same
metlodology as the reconnaissance surveys, but at roughly 20% coverage.

The proportion ofl+ year old caribou that are breeding females is determined from surveys
conducted immediately after the photographic survey to estimate the proportions of breeding and
nonbreeding caribou based on antlers, calves and distended udders. The nuinbgeasfold
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 numbeyeding females on

the calving ground. Herd size is then estimaigdextrapolating from the estimate of breeding
females by adjusting for ngoregnant females (using an estimate of herd pregnancy rate) and by
adjusting for males based on one or morereges ofsex ratio obtained from fall composition
counts.

Postcalving aggregation photo surveys were developed in Alaska during the 1960s and were
first applied to the Bluenose herd in 1986 and 194¢Lean and Russell 1992Yhe post

calving aggregatio surveys are possible because all sex andclagsesof a herd form large
aggregations in late June through July in response to insect haraégaikanburget al. 1985)

This technique requires relatively large numbers of satellite or VHF collarsctieldhe
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 hahdld or mounted cameras frdimed-wing aircraft. A 20% overlap
between successive frames provides full coverage of the aggregation. The seardb w&ffort
ensure that a high proportion of caribou (>90%) are found in groups with at least one satellite
collar, and large groups usualave 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 methodotmgy samples a portion of theerd the
precision ofthe 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). Consideralile effor
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 sizedt\as#007, 2010).

Postcalving photo surveysvere initially designed as total countsdaas such, id not have
estimated confidence intervals; caribou obsemeidide of photographed groups, often through
visual countswere simply added to the totaCounts frompostcalving photo surveydone on

the winter ranges of the Cape Bathurst, dBloseWest, Bluenosd&ast and Tuktoyaktuk
Peninsula herdsiay include confidence intervalsghich are calculated from the total number of
radio-collared caribou available, and the number of caribou and number ofo@tdiced caribou

in all aggregations lmserved during the survey (Nagy and Johnson 2008@)incoln-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 2006Jhe method depends first avhenthe caribou aggregaiwhich is

weather dependent and by no means predictable), on the collared caribou being representative of
the entireherd locatinga high proportion othe collared caribou anof caribou aggregations,

and accuracy in counting the caribou. These uncertainties have atctomed difficulties in
estimating the trend in abundand¢agy (2009a) providka detailed appraisal of pesalving
aggregation surveys for Cape BathuBitienoseWestandBluenoseEastherds.

More recently, estimation of herd size from poalving surveys has been carried out using
calculations described by Rivestal. (1998), initially in Quebec for the George and Leaf River
herds and more recently foretmigratory 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 Adarataéwski
2014 for a synopsis). Rivest al (1998) estimates badalculated ér the Western Arctic herd
suggested that where collar numbanssufficient (usually 108 in the Western Arctic hejdnd
surveycoverage is high, total counts and Rivestl. (1998) estimates are very similaecause

the likelihood of substantial portions of the herd being missed is very low (Alaska Department of
Fish and Game 2011). Rivtdsased estimasewere first calculated for an NWT posialving
survey in 2010 for the Blueno$tast herd (Adamczewslat al 2014) andthe GNWT is
assessing a transition to Rivstsed population estates from postalving surveys.

Direct comparisons afalving photo and postalving surveys have only been carried out twice,

with paired surveys of the George River hefdvoodland cariboun Quebec/Labrador in 189
(Couturieret al. 1996) and th&luenoseEastherd in 2010 (Adamczewskt 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 plahd July postalving survey (608,400 + 14.4%jhe June

2010 calving ground surveyor the BluenoseEastherd led toan estimate o114,472 + 6,908

(SE) caribou at least one year old, whichsveamilar to arestimate of 122,697 + 16,2¢3E)

based on the postlving surveyn July of that yearAdamczewsket al.2014).

Globally, barrerground caribou extend from Alasko westernGreenland. 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 subsptanestdr tarandus
sibiricus) and caribou in Quelbeand Labrador, although displaying similar migratory behaviour,
are considered to be phylogenetically distinct from bagrenind caribo COSEWIC 2016)
Including the Porcpine herd, there are roughly 7800 barrerground caribou in Alaska
(Alaska Depament of Fish and Game 201@&)cross Canada, barrgmound caribou numbed
approximately 800,000 in 201&OSEWIC 2016)while in Greenland, barreground caribou

total approximately 73,430Gunn 2016)Given approximately 73@00 barrerground caribou

within herds that touch upon the NWT, the NWT could be considered home to approximately
45%of the global population.

NORTHWEST TERRITORIES

SPEC|ES Page 125 of 252
AT RISK

COMMITTEE



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

Trends and fluctuations

The NWT Species at Ri sk Committeebs criteris
assessment of status folldie recommendation of the International Union for the Conservation

of Nature (IUCN) to consider declines over three generations or 10 years, whichever is longer
(IUCN 2001; ARC 20195. This equates to roughly 25 years giteaestimation of ar8-9 year

generation time (based on adult survival and fecundity; Boulanger pers. comm. 2011). Although
standardization of monitoring methods started in the-18i80s (Heard and Williams 1990b,

1991),the length of comprehensive demographic monitoring (populatiorotued surveys) has

varied among herdand monitoring of vital rates (such as adult and calf survive} been

limited.

There is evidence for some bargmund caribou herds that abundance fluctuates at relatively
regular intervals but over varying tinedes, suggesting a cyclic dynaniMdorneau and Payette

2000; Gunn 2003; Zalataet al. 2006).Advant ages of Osafetthat i n nu
frequently occurnin densely packed aggregatiomglude predateswamping (high population

densities reduce ¢hprobability of an individuabnimal being eaten) and increased foraging

(likely through reduced need to remain vigilant becauseigifance by conspecifics (Skoog

1968; Bergeruet al.2008; Gunret al.2012.

Barrenground caribou numbers wegenerdly low from the 1950s to the 1970s, when numbers

began to increase (Kelsall 1968; Bergeeticl. 2008). By the miel980s to miell990s (timing

varied among herds), the populatioaspeaking in abundance and then declines were underway
during the late 1935 into the 2000Numbers stabilized for some herostweern20092012 but

the declines of the 199@9000s (7890%) havecontinuedthrough20122015and mostNWT

herdsare either declining further or stablat 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 alstknownwhether the current low numbers are less

than historic minima. The frequency of hoof scars on spruce adgised for the loss of older

trees can provida measure of past population abundaftaatanet 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 (Zalatat al. 2006). Rootscollected in 2002 on the Bathurst
herddbs range was ©prior t o, predudingoparestnenthatitee d d e
historic low in the 1920sA r econstruction of the George Riv
the early 2000s sugges that maximum and minimum numbers varied over time and that length

of time between peaks also varied (Bergeztdl.2008).

The causes of cyclic changes in abundance are corapbtédriven by climate interacting with
forage availability, predatiorhavestand pathogens (Zalata al. 2006; Bergeruckt al. 2008).
Harvest and predation likely play a stronger role in the later decline phase of the cycle (Bergerud
et al.2008; Boulangeet al.2011). The likely causes of declines can only be determimedgh
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 westddWT herds and the Bathurst heibstcalving aggregation
photography forthe Cape BathurstBluenoseWest and BluenoseEast herdsare reported in
considerable detail to allow assessment of the data (Nagy ,2008e&gy and Johnson 2006;
Nagy and Tracz 2@) Nagy et al. 2008; Nagyet al. 2009). Calving ground photographic
censuses for the Bathurst herd between Z88® includd assessments of uncertainties in the
data and estimas ofthe trends in the number of breeding females (Gemal. 1997, 2005b;

Nishi et al. 2007, 2010). Trends for the more eastern herds shared wixtamdl Saskatchewan

are uncertainSampling frequency for the Beverly and Ahiak herds has been low since the mid
1990s.Photographic and visual surveys of tBeverlycalving ground$ave permittedestimates

of herd size and calving ground denditym 19872002 (Williams 1995; Johnson and Mulders
2009). Between 2007 and 2011, aerial surveys of the traditional Beverly calving grounds were
undertaken but extremely low numbers gueed esimating numbers (Johnson and Williams
2008; Johnsoet al.2009, Campbelkt al.2012).

For the Ahiak herdwhich calves along the Queen Maud Gulf cpha&unnet al. (2000)
describd visual systematic survegstimatesof caribou on the calving grounds 1986 and
1996.In 2006, thesurveyemphasis switched to measuring the distribution and density on the
calving groundsJohnsonet al. (2008) repord on the sampling effort and observaticios
surveysof the Ahiak calving ground in 2006, 2007 and 20@ surveys reported densitiesit

did notderive herd estimatesCampbellet 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 ratedt adwival and harvegtas
beeninconsistentamong herdsind there idimited current information (since 2005Most is
reported as summarieimiting any assessmertf trends Adult sex ratio and af survival
(reported asratio), canbe influenced bghanges ireitherthe numerator or denominatof the

ratio (Caughley 1974) The assumptions associated with these ratios is often overlooked.
Boulangeret al.(2011) indicated thathanges in adult female surviw#lthe Bathurst hertikely
inflated theestimate of calf survivaluring a few years of lofiemalesurvival

Nagy and Johnson (2007a and b) dethihe mapping and sampling effort for measuring calf
production on the calving grounds of the Cape BathurstBmenoseWestherds which were

usal to develop a population model to examine the demographic mechanisms underlying the
decline of the Bathurst herd (Boulanggral. 2011). The sampling efforts and representation of
the sampling for those vital rates are reported up until 2005 (Guedn2005a,2013).

NORTHWEST TERRITORIES

SPEC|ES Page 127 of 252
AT RISK

COMMITTEE



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

Table 3 Simulated population change for seven subpopulations of bgroend caribou and the summed change

for all subpopulations (total population). The Monte Carlo analysis applied the exponential model and a generation
time of nineyears. Percentage population change was calculated using the mean simulated estimates for 1989 and
2016 and the 95 (5" percentile population &@mate in 1989 versus #5percentile 2016) and"Spercentile (95

percentile population estimate in 1989rstes %' 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%
BluenoseWest -87% -81% -92%
BluenoseEast -89% -66% -96%
Bathurst -96% -93% -97%
Southamptot? 113% 232% 31%
Qamanirjuaq -4% 48% -39%
Total population -54% -17% -76%

Porcupine herd

Calf productivity and survival in the Porcupine heasd monitored anually, and abundance
estimates datdack to the early 1970s. Herd numbers were estimated usinecgloisiy
photographic census methofi&imbers increased through the 1980s to peak at 178,000 in 1989,
followed by a slow decline (3.5% annually)2001 §ig. 10, p. 129). Postcalving surveys were
attempted annually from 2003 to 2009 but failed due to unsuitable conditions for aggregations
and photographyThe 2010 survey was successksfimating169,000(153,493184,403 95%

Cl) caribou Caikoski2011).A subsequent survey in 20&8timatedl97,200 (16,667 225,789

95% CI) (Caikoski2015, the highesestimatesince standardized population estimates began in
the early 1970sThe Porcupine herd has shown an increase of 31% over three caribou
generations (892016 (Table 3 abovg (COSEWIC 2016).

% Not being considered in this assessment of bagrennd caribou.
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Figure 10. Porcupine herd estimates based on-pasting photo census (Caikosk011, 2015. Estimate include
calves.Error bars where available are 95% CI.

Since 2001, Porcupine herd birth rat&s= 0.81; range 0.69.88), June calf survivalX = 0.73;
range 0.570.83) and postalving survival X = 0.86; range 0.75.92) have remained relatively
strong in most yeargaikoski2011; based on tal count3. Fewer data were available for March
calf:femaleratios (X = 31:100; range 239:100). Annual Alaskan harvest estimates in the past
decade have ranged from 2000 caribou Caikoski 2011} Canadian harvest of Porcupine
caribou was 2,920 in 20184 (Porcupine Caribou Management BoaRCMB] 2016), with an
average annual Canadian harvest estimated at approximately 4,000/year (PCMB 2010a)

Tuktoyaktuk Peninsula herd

The Tuktoyaktuk Peninsulderd was only recognized in 200bgereforelong-term trends are
unavailable Domestic reindeer inhabited the Tuktoyaktuk Peninsula for most of theeRdury,

but the private herd was moved away in about 2@0anigan2005). A systematic aerial count

in September 2005 estimated 2,7@ihdeertaribou (including calves), of which about 20%
were domesticated reindedranigan2005). A postcalving photographic survey in July 2006
estimated 2,866 necalf reindeer/caribou (Nagy and Johnson 2086psequent surveys duly
2009 and July 202 estimate 2,733 + 276 (95% CI) Davisonet al. 2014, and2,192 + 178
(95% ClI) reindeer¢aribou (Davison pers. comm. 2012¢spectively The most recent survey,
done in 2015showed arestimate of 1,701, with no variance as all 26 collars were found
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(Davison pers. comm2017 (Fig. 11, below). Thus numbers were relatively stable between
2005 and 2009, declining to 2012 and declining further to 204te winter calf survivafrom
2008 to2011washigh; mortality including harvestis unknown (Davisonad Branigan 2011).
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Figure 11 Tuktoyaktuk Peninsula herd population estimagédifrom postcalving photographic surveyslagy and
Johnson 2006; Davison pers. comm. 2012; Davisoal. 2014; Davison pers. comm. 201°Error bars where
available are 95%I.

Cape Bathurst herd

The Cape Bathurst herd populatievas high in at least 1992 followed bysmnificantdecline
through 2006, and was then roughly stable between 2R085 (Fig. 12, p. 131). Early
populationestimates were based on calving groundeys, which combined the Cape Bathurst,
BluenoseWest and BluenoseEast herds (Hawley et al. 1979) The method changed to post
calving aggregation counts in 1987 and 1992gy (2009a) reanalyzed the surveys to produce
herdspecific countsising a LincolAPetersen estimatofhe 1992 estimatewas 19,300 + 5,400
(95% C) and declined to about 11,100 + 1,800 in 2000, 2,430 £ 260 in 2005imgaclow of
1,820 % 150 in 2006nfeanannual 17% exponential rate of declifdagy and Johnson 2006
2009 the etimate wasl,934 + 350 caribou (Davisonet al. 2014) in 2012it was 2,427+ 0
caribou (all collars accounted for in aggregations observed; Dav&dy, and in 2015, the
estimatewas 2,29 = 84 caibou (Davison pers. comm. 2017The Cape Bathurst herdas
shown a decrease of 85% over three caribou generations-2098P (Table 3 p. 138)
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(COSEWIC 2016).
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Figure 12. Cape Bathurst herd population estimates, all from-palsing aggregation counts adjusted for collars
observed compared to number knowrbe active during the survey (Nagy and Johnson 2006; Nagy 2009a; Davison
et al. 2014; Davison2015 Davison pers. comm. 20L7Estimates from 1986 and 1992 based on reanalysis of
ABl uenoseo0 p hBoror barssvherevavailabledaget9%94 Cl.

Pregnany rates of Cape Bathurst caribou sampled in 1995 were high (862647 adult

females; Larter and Nagy 199&ate winter calf survival based on cédimaleratios wasadw in

2007 (22 calves:10males), higher for 200811 (42-49:100females), and low agin in 2013

(26 calves:100emales) (Davison2015. Adult survival is unrecorded, although harvest rates

were relatively high during the declinestimated at approximately 500 caribowostlyfemales,

in 2005 Nagy 200%. In 2007, the harvest was closbdsed on recommendations fraime

Wildlife Management Advisory Council (NWTWMAC (NWT)) and Gwi chdi n Ren
Resources BoarfsGRRB) (Davisor2015.
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Bluenose-West herd

Similar to Cape BathurstBluenoseWestnumberslikely peaked in 1992 based on auob of
112,400 = 25,600 (95% CI) caribdliincoln-Petersen estimatognd then declinedhrough
2006. As with the Cape Bathurst herd, these early population estimatesdegved from
surveys that combined the Cape Bathurst, BlueiWisst, and BluenosEast herds (Hawleet
al. 1979) Nagy (2009a) ranalyzed the surveys to provide hegpkcific countsEstimates were
76,400 % 14,300 in 2000, and 20,800 £ 2,040 in 20&&gy and Johnson 2006; Nagy 20p8ad
18,050 £ 527 in 2006 (Nagy and Johnson 2@B&). 13, below). Surveyswere alsaconducted in
2009 (17,900 + 1,300 caribguDavisonet al. 2014, 2012 (20,465 3,489 caribou; Davison
2015, and 2015 15,274 = 1,370Davison pers. comm. 20L7The Bluenos&Vest herd has
shown a decrease of 87% over threaribou generations (192916) (Table 3 p. 138)
(COSEWIC 2016)
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Figure 13. BluenoseWest herd population estimates, all from poslving aggregation counts (Nagy and Johnson
2006; Nagy 2009a; Davisat al 2014; Davisor2015 Davison pers. comm. 20). Estimates from 1986, 1987 and
1992 based on reanal ysi sErmfbarsivhéreavalable @®95% Glot o survey daf

Late winter calf survival was low in 2007 (26 calves:1€fales), higherin 2008 and 200942-
44 calves:100females) and laver in 2011 (32 calves:10females) [Davison 2015. A fall
composition survey in 2009 estimated Males:100females (Davison2015. The Bluenose
West herdcurrently has a total allowable harvestapproximately720 caribouwith an 80%
male ratio, based o the recommendatisnof WMAC (NWT), the GRRB, andthe Sahtu
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Renewable Resources Bod8RRB).

Bluenose-East herd

As with the Cape Bathurst and Bluendest herds, &ly populationestimates were based on
calving ground surveys, which combined the Capthi#at, BluenoseWestandBluenoseEast
herds(Hawley et al. 1979) Although pre2000 survey data was-emnalyzed to provide her
specific population estimates, there were ultimately too few collars within the range of the
BluenoseEast herd to produce dible population estimates from this timédyisory
Committee for Cooperation on Wildlife Manageme®C[ICWM] 2014) Based upon post
calving photo surveys, herd estimates were 104,028,500 (95% CI; Pattersoet al 2004) in

2000, 70,100 + 8,100 in 20@blagy et al. 2008), and 66,800 * 5,200 in 2006 (Nagy and Tracz
2006).The herdexhibitedan annual rate of decline 0% between 2008nd 2006 (Figl4, p.

134). A 2010 postcalving survey estimatet?2,697 + 16,202 (SEAdamczewskiet al. 2014).
Adamczevski (pers. comm. 2012) suggested the 2005 and 2006 estimates may have
underestimated herd size because of poor aggregation of individuals during the, sualeyg

both the decline to 2006 and the subsequent increase to 2010 less stegépctimentedA
calving ground survein 2013 estimat 68,300 + 7,61QSE), a substantialrdp from the2010
estimate (Adamczewski pers. comm. 201The estimated number of breeding females on the
calvingground also decreased frobl, 7% + 4,836(SE)in 2010to 34,470 + 1,634in 2013 The

2015 esults of a calvingroundphoto surveyshow that théherddeclined further, 188,592 +
4,733(Cl), along with a continued decline the number of breeding females to 17,135,363
(Boulangeret al. 20160. The Bluenosd=astherd has shown a decrease of 89% over three
caribou generations (19816 (Table 3 p. 13B) (COSEWIC2016).
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Figure 14. BluenoseEast herd population estimates from poaiving surveys20002010 and from calving photo
surveys in2013and 2015 Pattersnet al 2004; Nagy and Tracz 2006; Nagtyal. 2008; AdamczewsHKiers. comm.
2013a;Adamczewsket al. 2014; Boulangeet al.20168. Error bars where available are 95% CI.

Davison(2015) suggested the increase between 2006 and 2010 was due to relstihebalf
survival and a change in the hérdvinter distribution, which reducddinter harvestLate winter
calf:femaleratios were low at 2%alves100 females in 2001 high at38 and 52 calves:100
females in 2004 and 201, and low at27 calves:100emdes in 2012(Davison2015. The sex
ratioin fall 2009 wast3 males:100females (summarisedn Davison2015.

Adult survival of BluenoseEast caribou is unknown and although harvest information was
collected between 1996 and 2001 i KPriest and Usher 2d), the annual totals also include
harvest fom the Dolphin and Union her@avison2015. Harvest of the Bluenosgast herd
increased after 2010 harvest restrictions were placed on the Bathurst herd (Adamczewski pers.
comm. 2013a).

Bathurst herd

Bathurstnumbers increased during the F@70s and eart$980s, peaking during the mid
1980s to miel990s (Caset al. 1996; Gunret al. 1997) and then declined through 2009 with a
more rapid rate of decline (70%) between 2006 and 2009 (Bli€ti2007, 2010) The decline
was supported by trends in calf survival (1288.0). The declineappeared taeasebetween
2009 and 2012. The most rec€p®15) population estimate i$9,769+ 7,420(Cl; Boulangeret

al. 2019 (Fig. 15, p. 135). The Bathurst herd has sivm a decrease of 96% over three caribou
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generations (1982016 (Table 3 p. 1B) (COSEWIC 2016)

An indirect index, the frequency of hoof scars on spruce reotgyested low caribou abundance
during the 1920s, a high peak during the 11@4l0s,andlow abundancebetween the mid 950s

to 1970 (Zalataret al. 2006). Visual surveys prior to 1982 are indicative of trend but likely
underestimated true herd size based on -figside comparisons of visual and photographic
surveys (Heard and Jackson 1990).

The number of breeding females declined from 203,8(5b,600(95% CI) caribou in 1986 to
55,593+ 18,446(95% CI) in 200616,604+ 4,451(95% CI) in 2009 and15,935+ 2,926(95%

Cl; Boulangeret al. 2014) in 2012 Results ofthe 2015 calvinggroundphoto suvey show that

the number of breeding females in the herd dropped by nearly half between 2012 and 2015 to
8,075 * 3,467 (95%1) (Boulangeret al.20163.

700000

600000

500000 T

400000

300000 -

200000 - T

100000 -

AT R SR R NS AV RS SIS RN NS SN (R NN B SN
SRS PR UNC U O UIIC HIFISII N S

Figure 15. Bathurst herdpopulation estimates (Casd al 1996; Gunnet al 1997; Nishiet al 2007, 2010;
Boulangeret al. 2014; Boulangeret al 20163. Estimates prior to 19Bwere based on visual calving ground
surveys, and after 1981 were based on calving ground photo sugreysbars where available a&k, escept for
the 1995 survey resulthere error bar i95% CI.

The trends in vital rates were toward reduced calf survival (2985) and relatively low
survival of adulfemales (200510). Becauseahe sample size of the satelitellaredfemales was
low, demographic modelling was useddstimate adult survivalséePopulationdynamics p.

139; Boulangeret al. 2011). Low females ur vi v al rates very |ikely
further decline 201-:2015. Calffemaleratios between20122015 have been below 30 calves:

NORTHWEST TERRITORIES

SPEC'ES Page 135 of 252
AT RISK

COMMITTEE



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

100females in latewinter, consistent with a declining trend. There is limited evidence of a low
pregnancy rate, particularly in 2014 (the proportion of breedindemales on the calving
ground was 59% where about 80% wondtdmally beexpectell (Boulangeret al 20163.

Ahiak herd

The first systemati¢stratified visualxalving surveyfor the Ahiak herdvas in 1986@ndcovered

a small area west of Adelaide Peninsula (Gahal. 2000). Itestimatel 11,265 + 1,615 (SE)
breeding femalearibouon the calving ground. The negalving ground survey in 199&as
more extensiveoveing from Adelaide Peninsula to the region south of Kent PeninJiia
estimatewas 83,134 + 5,298 (SEhreeding femalearibouon the calving groundGunnet al.
2000).Results from the 1996 surveyeveused to extrapolate the entire Ahiak herd estimate to
approximately 200,000 caribou (Gueh al 2000). However, Wile the spacing of transects
1986 was adequate, this was not the case in,189én the number of transects was very low
and thesoutrernbounday of the calving distributiomvasnot welldefined.

No surveyswere conductedfom 1996 to 2005Between 2006 and 2010, annuvatonnaissance
surveyswere conductedlong the coastal Queen Maud Gulf, including the Adelaide Peninsula,
to map caling distribution and estimate densitigSalving densities were relatively stable
between 1996 and 200Densities ofl+ yearold caribouwere3.9 caribou/kriin 1996(Gunnet

al. 2000), 3.1 caribou/krfiin 2006 and 3.0 caribou/knin 2007 (Johnsoet al. 2009). Densiy

was lower in 2008 (1.1 caribou/kfi), which may have been a consequence of low pregnancy
rates antbr non-breedingfemales being late to reach the calving grounds extensive survey

of the centralQueen Maud Gulfirea to thenortheast maimind was conducted in June 2011
(Campbellet al. 20123) (Fig. 16, p. 13). Thesurveywasused to estimate the number of adult
caribou and yearlings the Ahiak herd (as defined I§ampbellet al.20123) & 71,340+ 3,882

(SE) However,given the infreqent survey history different interpretations dfierd structue

(see Systematitaxonomichaming clarifications, p. 93), and differences in location of the
surveyed areashe populationtrendfor the Ahiakherdis uncertain.
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Figure 16. Ahiak herd popation estimates (Gunat al. 2000; Campbelkt 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 uncertaiérror bars where aylable areSE

Beverly herd

The Beverly herdas defined as calving in the traditional inland calving grd@everly South]

see Systematicdxonomichaming clarifications, p. 93), was surveyedrequently betweerthe

early 1970s and mi@990s Populationestimates, 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 19). Estimates of late winter calf survival halted in 19956 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 gatipukzion size

but it revealed a small calving ground with low densities compared to 1994. Subsequently, four
calving ground delineation surveygere conductedrom 2006 to 2009 (Johnson and Williams

2008; Johnsoet al. 2009; Adamczewsket al. 2015) whichin 2009reported fewfemales, low
calf:female ratios, and anextrapolation of numberso likely less than 500 caribou on the
traditional inland calving grounds.More recently, reconnaissance surveys conducted by
Campbellet al. (2012a) shoed densities obreeding females on the traditional inland calving
ground to be too low tavarrant furthessurvey.This represents a decline of over 99% over three
generation®n the traditional inland calving grounddult female survival rateaerevery low

for satellie-collaredfemales wi t h at | east one yeards history
calving ground/Adamczewskiet al 2015. Based on aerial survey data, adult survival and calf
production as well as analysis of telemetry data at the annual gwlBeverly herd declined
through the last half of the 1990s and the 2000s (@arah. 2012 and 2013b; Adamczewsi
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al. 2015.

Campbellet al. (2012a) estimate124,189 (SE = 13,996; CV = 0.11} year oldcariboufor this
population based on @alving groundsurveyalong 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 declineg 45%between 1994 and011 (Fig. 17,
below).
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Figure17. Bewerly herdnumbers agstimated from survey§homas and Barry 1990a and b; Heard and Williams
1990b, 1991; Williams 1995; Thomas 1998 survey conducted in 1993 is not shown in the figure due to low
survey coveragéWilliams 1995. The 2009 sumy 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 hgibgjram.
showsherd numbers as estimated from surveys along the coastal Queen M&a(iceG Beverly North) (Campbell

et al.2012a) Calving ground photo surveys were conducted after 1@8br bars where available are SE.

Qamanirjuaqg herd

Surveys of the Qamanirjuaq herd date back to 1950 (Banfield ih99éard and Calef 1986),

with estimates of 120,000 in 1950 (Banfield 19%4Heard and Calef 1986), 149,000 in 1955
(Loughrey unpubl. daten Heard and Calef 1986), and 63,000 in 1968 (Parker ikBA2ard and

Calef 1986). Between 1981P82, a large, unexpected increase in herd sizeobsesrved. 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 populasbmates between 126,0320,000. Post

calving photo surveys in July 1987 resulted in an estimate of between 2260000
Qamanirjuaq caribou; however, given the absenaaalés in this sample, it was thought to be
biased low. A more realistic estimage270,008300,000 (Russell 1990). Calving ground photo
surveys in June 1988 resulted in a population estimate of approximately 220,000 +S2,000
which, together with estimates since the early 1980s, suggested that the population of the herd
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was stablgHeard and Jackson 1990). The herd reached a high in 1994 of 496,000 (BQCMB
2014). Only two population surveys have been successfully completed sahdentn (314,078

in 2008 and 26418 in 2014), and these suggest a deckBCMB 2014; Campbelkt al.

2015) Although thee is uncertainty associated withis trend(length of time between surveys
anduncertainty in estimates, especially in 19%e possibility of a decline is suppeuditby the
results ofcalving ground reconnaissance surveys in 2008 3012 that indicated a 42D%
decrease in relative density of caribou on the calving grounds during that (BQGdB 2014
Campbellet al. 2019 (Fig. 18, below. Based on Monte Carlo analysis, the Qamanirjuaq herd
has shown a decrease of 4% over thragbou generations (198916 (Table 3, p. 1)
(COSEWIC 20186).
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Figure 18. Qamanirjuaq herd mbers as estimated from surveys (Heard and Calef 1986; Heard and Jackson 1990;
Russell 1990; BQCMB 2014Campbellet al. 2015. Prior to the use of aerial ptography, herd population
estimates were based on visual sample counts of strip transects on the calving grounds (Heartdid®85and
Jackson 1990Error bars where available are SE.

Population dynamics

Most of the informatiorusedto describeherdstructure andvital 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 andeath 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 informatianc@nsistent
across the herdsvith only the Bathurst herd having sufficient information to measure trends in
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calf survival and herd size to support demographic modeling (Boulab@ér2011). Although
demographic model i ng was consiCaelrceud auw ®ir g a
BluenoseWest there was insufficient hergpecific informationon vital rates(Adamczewski

pers. comm. 2012).

Information on pregnancy rates, body condition and health (contaminants, diseases and parasites)
has been collected fronin@ost all herds at intervalslowever, nuch of the information has been

only partially reported. While the parasite and disease aspect®noé more recentdata
collections(post2000) (Kutz et al. 2013 are leading to a series of papers and theses (kusz p
comm. 2012)no summaries or repatof the physical condition data could be fowxdept for

the Bathurst herd (Adamczewskial.2009).

The Sahta Wildlife Health Monitoring Program produced back fat data for the Blu#veste

and Bluenoséast herd in the Sahtu region between 288 (Bluenosé&Vest) and 2004

2014 (Bluenosé#ast) (Carlssomt al 2015a, b). For the Bluenos&Vest herd, back fat depths

for both sexes averaged 3.3 mm in 2005 (rangel2.9; n = 14), 37.8 mm in 2007 (range =5

70; n=19), and 35.8 mm in 2008 (range =20 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 (Carlescal. 201%). The large
majority of back fat samples taken for the BluenBsast herd were from males (75 out of a total

of 87 samples). Between 20@013, average back fat depth in males varied between around 3
mm and 6 mm. In 2007, the only year for which thesze 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 femalesar{€sonret al.2015a).

Age structure

In other longlived mammals, the importance of age structure is well recognized (Cailsbn

2005). In caribou, shifts in age structure can accelerate rates of decline and influence recovery
(Eberhardt and Pitcher 29). The extent of variabilityvithin age classes (cohortsanimals

born in a given year; Caughley 1977) for bargeaund caribou is likely high given the annual
variations in productivity (Boulangest al. 2011). Age structure influences rate of chairge
caribouherdsand the probability of persistence, but there are few data or population models to
assess the age structure for caribou asetineodelslepend on agspecific rates of survival and
productivity. To estimate aggpecific rates requires reileely 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 herdkomas and Barry 1990b). This analysis showed the importance of
middle-agedfemales as the ge-spedfic fecundity rates indicated that 54% of all calves born
were fromfemales aged thresix years.

Bergerudet al. (2008) reported that in the George Riwayodland caribounerd, the mean age of
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females increased by 13 months from the increasing pba$e tdecline phase of population
cycles (197493). 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 cotied in 1992 and again in 2008 (Elkin pers. comm. 2012;
data from CARMA2014). These data coulguggesian olderage structuréen 2008 but sample

sizes arsmall(Fig. 19, below.

m1992 02008

| ”m LI

9% Females

5 6 7 8
Age class

Figure 19. Comparison of percent females bgeclass for the Bathurst habiin 1992 6 = 97) and 2008 = 37).
Data from CARMA(2014)and B. Elkin pers. comm. 2072

A shift in agestructure (Fig19, abové towards an older mean age was considered to be a factor

in the later (200®9) stages of the decline of the Bathurstdh@oulangeret al. 2011). This
suggestion was based on demographic modeling and acknowledges the problem caused by the
low sample sizes for agdass rates of pregnancy and survival. Despite the importance of age
structure, especially in diagnosing causésleclines and the probability of recovery, there is
relatively little current information on age structure for NWarrengroundcaribou herds.

Birth rate

Pregnancy rate is used as an approximation of birth rate (nat#fliiptra-uterine mortality
(foetusaborted or absorbed) is rare, pregnancy rates are a suitableofncixes borrin June

Pregnancy rates camary annually in barrenground caribouas females may undergo
reproductive pauses if they have insufficient body reserves to consweaon 1994) This

proportion offemals may be enough to change the popul
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1994). Pregnancy rates of bargmound caribou are monitoregther from harvested caribou or
by observations during the calving period.

Working with harvesters to determine pregnancy (presence foetug has been usenh the
NWT for someherds. Hunteharvested cariboan the late winter range ¢he Beverly herd in
the late 1980s were examinfat agespecific pregnancy rates (Thomas and Barry 199Di2¢
overall pregnancy rate was 87% (Thomas and Barry 1990a). Annual pregnancy femeslén
at least four years old varied from low averages 6b&5d 78% to high averages of%&nd
100% during these years (Thomas and Barry 1990a).

Based on small saplesof the Bathurst herthetween 199 and 2000, pregnancy rates o >
yearold females varied betweeB0% and 93%(Table 4, below) diring yearswhen the warble
fly activity index (Russelet al. 1993) was relatively high and temales were consistentlgan
in late winter(factors that may increase stress and adversely impact birth rates)

Table4. Number of adult females, pregnancy rate, back fat (mm) and number of warbles for Bathurst herd 1990
2000 (data from CARMA014.

Adult % Back fat Warbles Warble

Year females Pregnart preg pMean 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 1.08 610 248 10 320 13
1992 28 22 79 5.0 1.49 61.3 165 2 226 23
1995 13 10 77 3.6 1.15 70.0 183 O 192 22
2000 14 13 93 214 13.2 29.9 8.5 4 126 16

The warblefly activity index (Russellet al. 1993) is based on daily wind speed and temperature 9BD
averages 15.7 £ 0.80 SE (rang24 as reported in Guret al.(2013a).

A sample of 15@emales from theBathurst herd collecteoly huntes in winter 2005 showed that
pregnancy rates differed across the winter range and averaged an Iyniosudtvel of 63%
(Gunn 2013). In March 2008nd April 2009 Bathurstfemales averaged 12.5 mm of back fat
(range 1.826.0 mm) and 6.6 mm (range trac3 mm) respectivelyIn March 2008 and April
2009, 26 of 26 adulfemales (100%) and 25 of 28adult females (89%), respectively, were
pregnant during collection (Adamczewsdtial. 2009). The warbldy activity indexscaes were
15 and 17 for 2008 and 2009, respectivaly studies on warbldly activity index involved very
small sample sizes and the results should be viewed with this in mind

On the calving groundgostpartumand pregnantemales are identifiable byhe presence of

their calf, or at least one hard antler and/or a distended udder (Bergerud 1964; Whitten 1995).
Most parturienfemales females either pregnant or recently calved) retain their hard antlers until
two to three days after thbkirth of their @lf, although Whitten (1995) cautions that on
exceptionally good rangefemales may drop their antlers before birffor the Bathurst herd, the
calf:femaleratio is measured during the years when the number of breeding females is estimated
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on the calvingground. The ratios for the Bathutstrd (Table 5 below) cower the period from a
peak in high numbers to a decline (19889). The ratios varied annually and averaged 67
calves:100females (+4.4 SE).Results from the June 2015 survey showed that thealbver
proportion of breedingemales was 59% in the survey area, which suggests a low pregnancy rate
in the Bathurst herd in 20{Boulangeret al. 20163.

Table5. Numbers of calves, breeding and fmmeedingfemales, and calf:100emales ratio at the pea&f calving
for the Bathurst herd, 1988009 (compiled from Gunet al. 1997; Gunret al. 2005b; Nishiet al. 2007, 2010).

Year Breedingfemales  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 5721 2,878 50
2009 2,033 417 2,450 1,528 62

For the BluenoseéWest herd(Table 6 below) duing calving, Nagy and Johnson (2007b)
reported that average cédfmale ratios had declinedrom 1981 and 1983 (78 calves: 100
females) to 200005 (57 calves: 108males). Similarly, for the Cape Bathursherd calf:female
ratioshavedeclined since the early 1980s (83.9 and 71.7:féftles in 1981 and 1988ersus
42 calves: 10@emales in 2M0-05; Nagy and Johnson 2007a).

Table6. Survey dates and cdimaleratios for Cape Bathurst agluenoseWest(from Nagy and Johnson 20Q7a
b)

BluenoseWest Cape Bathurst
Survey date Calves per Survey date Calves per
Year 100females SE 100females 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 2526 June 47.0 1.92
2003 21-25 June 53.2 1.83 25 June 46.5 8.85
2004 1823 June 60.9 1.43 16-June 52.6 2.72
2005 19-21 June 59.4 3.69 18June 32.9 3.50

Calffemaler at i os at the peak of calving on the Beyv
a decliningtrendover timebased a aerial surveys i69882009 Table 7 p. 14, summarizedn
Adamczewsket al.2015.
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Table7. Calf:femaleratios on the Beverly traditional calving grounds.

Year Calves: Source
100females
1988 65-81 Gunn and Sutherland 1997
1994 65-82 Williams 1995
2002 5375 Johnson and Mulders 2009
2007 32 Johnsoret al.2009
2008 15 Johnson and Williams 2008
2009 2 Williams pers. commin Adamczewsket al.2015

Recruitment and calf survival

Recruitment to the population is measured by calf survival to one year, after which survival rates
are asumed to be similar tthose ofadults(Boulangeret al. 2011) Typically, recruitment is

either expressed as the percentage of calves to the total population or aderaHlératio at

one year of agdn the NWT, calf:femaleratios have been most camnly assessed at about 10
months of age (late March or early Aprilfollowing Heard and Williams (1991)While
populations can withstand annual variation in calf survival, persistent low calf survival may
influence population trendsegatively(Gaillard et al. 1998, 2000; Coulsoat al. 2005; Cheret

al. 2014) Calf survival is likely lessesistant tenvironmentalariation than adult survivag(g.,
Russell and White 2000). Calf survival may vary substantially from year to year, which
necessitates longrm data sets to detect temporal tref@isenet al.2014)

Calf survival rates are measured through changes in successivieroalieratios, which reflect

the proportion of calves that have died per féfales and requires an estimate of the bidh:c
femaleratio with a correction for adult female mortality for the interval between birth and the
timing of the composition survey (fall or late winte@alf: femaleratios appear correlated with
finite rates of increase in herd numbers=(0.84), wth approximately 25 calve4:00 females
during spring required to maintain numbers (Fig. 1fA.Bergerudet al. 2008). Currently, calf
survival rateqas estimated througthanges in successive cdimaleratiosand correatd for

adult female mortalityhave only beemeported 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-ttedvprg
migration, sampling@oss the distribution of caribou is necessary to deterfamale calf ratio
(Thomas and Kiliaan 1998b). Guet al (2013a) reported a range o8 calves:100 females
for four areas of the Bathurst herd winter range.

Meanlate wintercalf survival detined in the Bathurst herd from a rate oP4(SE 4.8)in 1985
96 to 2@%6 in 200104 (SE 1.1 Gunnet al.2005a Chenet al 2014. Based on fall composition
surveys in late October 2000, 2001, and 2004, calf surtates werdower during the summer
than winter (Gunnet al. 2005a).Subsequenthanges in calf survival from 2006 to 200®
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rebound followed by a declineday have been affected by the declining atkrtalesurvival
which affects the denominatothus inflatingthe caltfemaleratio (Boulamer et al. 2011). A
consideration for monitoring caribou herds is thatle fecundity, adult female survival and calf
survival are all interelated parameters tirough nutritional ecologyChen et al 2014),
measuring only one of those parameters &nmiterpretation for describing trends in herd
abundance.

The BathurstCape Bathurstand Bluenos&astherds have more than 10 years with information
to measure trends in late winter cdémaleratios. Spring ratios for the Bathurst herd dropped
througlout the early 2000sebounded from 2007 8011 (Fig. 20a, below), and have returned
to low levels since 2011 (Croft pers. comm. 20XK&eping in mind the possible effect of low
femalesurvival on these ratiofRatios were low in the early 1990s for tB@ape Bathurst herd
compared to the 1980s and 20@Bg). 20b, p. 14), which could suggest low recruitment. For
the Bluenos€ast herd, surveys started in 2001 when the tathaleratio was relatively low
(25 calves:10@emales) but between 2002 and 20tt® ratio average was 47 = 2.2 calveé80
females, althoughthe calf survival was not estimated (Davigfii5.
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b.

® Cape Bathurst ®Bluenose East

70

Calves:100 females

1983 1986 1987 1988 1989 1991 1992 1993 1994 2001 2004 2007 2008 2009 2010 2011

Figures 20a and bCalves 100femaleratios for (a) for the Bathurst herd for 198812 (data fromBoulangeret al
2016g and (b) the Cape Bathurst anBluenoseEastherds(198394 sampling may have included caribou from
BluenoseWestherd) for 19832011 @atafrom Davison2015.

Heardand Williams(1991) reviewed calffemaleratios for the Bathurst, Beverly, Bluenaske
CapeBathurst, Bluenos&Vest and BluenosEast herds were still considered a single herd at this
time) and Qamanirjuag herdsoim 1986:89 when these herds were increasing in numizios
were consistently above 30 calvéf0females.

Boulangeret al.(2011)and Créteet al (1996) noted that the level of calfcreitment, indexed as

the calf:.femaleratio, needed for a stable herd depends orfieiimales ur vi v a l rat e. AT
be 52 calves per 100 females in autumn in a caribou population for balancitaitgnarmen

annual survival of yearlings and adults reaches 0.80; the autumn ratio must be 39 when annual
survi val éeeal0996.These (eults suggest caution in interpretingndgth calf:
femaleratios; consistently low values (below 30Q) 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

Herdtrends are the most sengdito adult female survival aslultfemales are usually the largest
proportion of theherd Créte et al. 1996; Boulangeret al. 2011) The most sensitive vital rates
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are those under the greatest selective pressure so those rates are expected to dwagst the |
variability (Gaillard and Yoccoz 2003). Despite the importance of describing adult mortality,
time series data cadult female survivahreonly available for the Bathurst and Porcupine herds
data ardimited for other herds

Relatively small changs inadult survivalrates can change tlpulationtrajectory of aherd,

but detecting such changes is difficidetectingchangs in survival raterequires a large sample

of marked individuals whose fate is known. Curreritly the Bathurst herdsatelite-collared
individuals (typi caindasue adut Gemalesmartallty. Consequentlys e d
estimated survival is imprecis€herefore,demographic modeg using calf survival and herd
sizewas used anduggestdthat adult female annual suwval declined between 1985 and 2009
to well below 806 (Fig. 21, below, Boulangeret al. 2011). The effect of hunter harvest is
something that must be considered. The model used by Bouktngle2011) detected declines

in adult female survival that weret seen in analyses of colbased data alone.
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Figure21. Trend in adult female mortality based on sateltioddlared caribou in the Bathurst herd 198809 (95%
ClI) (from Boulangeeet al.2011).
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Average annual survival fadhe Porcupine herd betere 2003 and 201®&as 0.852within year
variability 0.0650.097 of point estimate). Survival was lowest in 2084(0.739) and highest in
201011 (0.905) (Porcupine Caribou Technical Committee 2013).

For the Beverly herd from98087, agespecific deathates were estimatedby constructing a

life-table from a large sample of harvested carib@lhomas and Barry 1990bpuring this

period the herd numbers were considered to be stdbkality was10.6% between age two and

three years, 11.3% from threeftur yearsand22.4% between 10 and 11 yedfsom 200709,

survival of Beverlyfemales was estimated at 58% (Cl-42%; Adamczewsket al. 2015, based

on a small number of satellite collaréemales t h a't had ofgawimgton @ year
traditional Beverly calving groundsSurvival of Ahiak females was estimated at 79%I| = 67-

88%) for the same period

When herdsare declining or at low numbers, harvest is additive to natural mortality and can
accelerate a decline and limit recovery from low numbaeass found in the Bathurst herd
(Boulangeret al. 2011) and the Cape Bathurst and Bluend¥est herds (Adamczewskit al.
2009) in the 2000sThe three general categories of hunting licence holaerthe NWT
(aboriginal hunters, resident hunters, and cenunal hunters) target different sex/age categpries
which collectively could affect survival rates

Aboriginal harvest data are not always available for continuous periods aof lim#e harvest
can be substantiallhe Dogrib Harvest Study collectedarmation on the Bathurst hefdom
19861993 it reported annual harvestd about 7,0023,000 caribou (Boulangeat al. 2011).
No data were available after the end of the studgrvest data from check stations and
community hunts during the 20@® seaon indicated a decline to about 4,500 caribou
(Boulanger and Gunn 2007Harvest estimated for winter 20@®, including harvest by
outfitters, resident hunters, and as calculated from ebition data and model analysigs a
similar 4,0007,000, predminantlyfemales (Adamczewsket al. 2009). In these years, the herd
was declining butremained readilyaccessibleon winter roads, progressively amplifying the
effect ofa fairly constanharvestrom a declining her@Boulangeret al.2011).

Annual useof winter ranges by caribou can be variable and overlap between neighbouring herds
may be substantial; most of the harvest occurs in the wirtemal subsistencéarvest studies

have beerconducted for the InuvialuiBettlement Region anSahti and Gwit 6 setilement

areas of the NWT, and in Kugluktuk through the Nunavut Harvest Study (summanized
Davison 2015. Information is available through regional land clairbsit is limited to the
periods when these studies were in progréese BQCMB alsaompled and reported estimates

of annual harvests from the Beverly and Qamanirjuaq herds until-@®0Votal estimated
annual harvestrom both herds was abo@i8,00014,000in 200506 to 200708, with most of

the harvest from the Qamanirjuaq hérsted n Gunnet al.2011b).

Deriving harvest numbers for individual herds can be challenging. Harvesters of Cape Bathurst,
BluenoseWest, and BluenosBast caribou come from 14 communities in six land
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claim/regional areas in two Territories.

Recent harvest lelefor BluenoseEast, BathurstBeverlyand Ahiak herdsare summarised as a

2011 annual report to the Barrground Caribou Technical Working Group established through

the Revised Joint Proposal on Carilda n age ment Act i orcsh Yi rGoWek thmez
and GNWT 2011)The total reported harvest for the Bluen&sst herd was 3,466 for 2009,

2,918 for 201611, and 1,885 for 20312, and for theBeverly andAhiak herd togethemwas

1,046 for 200910 and 240 in 20101 (additional harvestby Gut s e (NWTHK,' NU,
Saskatchewan and Alberta are unknpwime harvest for the Bathurst herd has been restricted to
300 caribou since 2010, and during 2d10was estimated at 213 caribddowever, in some
winters Bathurst collared caribou wintered east and wfetste protected zones; notably in 2013
whenseveral Bathurst collarddmales wintered in the Hottah Lake area where larger harvests of
BluenoseEast caribou occurred. In such winters the Bathurst harvest may have been greater than
300. In January 2015, ao harvestingnobile conservation zone was set up around collared
Bathurstfemales. Harvest on the Blueno&ast herd has been restricted to 1,800 animdlse

NWT with an 80%maleharvest (GNWT 2015)additional harvest by NU is unknowr@verlap

on the winter range, particularly for the Bluendsast and Bathurst herds, and limited numbers

of collared caribou have complicated estimation of winter harvest levels (Adamczewski pers.
comm. 2013a).

Reported harvest of barrgmound caribou by resident hens in the NWT peaked in the early

1990s, andhasdeclined steadilgincethen(Fig. 22, p. 19). Residenharvestingwas restricted

in 2007 when the number of tags per resident hunter was reduced from five to two and the
harvest was restricted tmales orly (Carriere 2012; ENR 2013bJAnnual resident hunter

reported harvest has been 14 durid@l0l1ll and 201213 (ENR 2013h) Before harvest
restrictions were put in placeesident hunters from the InuvialuiGwi ¢ hdéi n and S
Settlement @as hunted primmdy Cape Bathurst, Bluenos#&/est and BluenosEast caribou

Resident hunters from Yellowknife and the North/South Slave regions hunted primarily Bathurst
caribou and possibly some Bluendsast caribou (Adamczewsét al.2009).
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Barren ground caribou
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Figure22. Estimated nutbers ofbarrenground caribotharvested by resident hunténsthe NWT from 1983/84 to
2012/13. Regions (Fort Smith, Inuvik and Yellowknife) are where hunters reside, not where they huntatuvilhe
Regionconsists ofhunters fromthel nu v i al um dngdSah@i®ettlenhedtiseas, andhe Fort Smith Region
consists ohunters fronthe North Slave (except Yellowknife), South Slave and Dehcho regeNR (2013D.

Outfitter harvesting is mostly quotaased, guided, neresident hunting focused on primeles.

The average annudilarvest of caribomales by outfitters on the Bathurst hexés828 between
19972009 peaking in 200At 1,166males. Quota changes between 2005 and 2ba@duced

the commercial harvegddamczewskiet al. 2009). Outfitter harvesivas terminated in 2010
over concerns about declining herd numizerd due to land claim requirements when aboriginal
harvest is restrictedOultfitter camps accessed mostly Bathurst caribou, with some access to
BluenoseEastcaribou. Currently, there is mmmmercial harvesting of any NWT barrground
caribou herd.

Immigration and emigration rates

Conventionally, since 1967 (Thomas 1969), bageundcaribouherdsare defined based on

the fidelity of females to specific calving grounds, although this a@@@h has long been
considered a working modtiat may require modification (Gunn and Miller 1986)agy et al.
(2011), using satellite tracking locations throughout all seasons, conducted hierarchical and
fuzzy clustering analyses to assess the robustidssd within the NWT and NUThey found

that for the Cape Bathurst, Blueneéakest, Bluenosdast, Bathurst, Beverly, Qamanirjuaq, and
Lorillard herds herd designation wasobust andherd structure and spatial fidelity were

“"Commerci al harvest eliminated i n t he UlSettiementardeas;i t Set t | e
Zone 1/BC/06 in the ISR closed fiesident, nofresident and neresident alien hunterand resident tags in the rest
of the NWT were reduced from five to two (Cara 2012).
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maintained over time. Howexethe Ahiak (called Queen Maud Gulf in Nagyal 2011) and
Wager Bay herds were distinct but behaved as individuals.

Satellitecollared female caribou that switch calving grounds have been useaksess
immigrationemigrationover relatively short tine frames (decades)he rate of switches among
calving grounds for thBluenoseWest BluenoseEastand Cape Bathurst herdsgsnerallylow;

Nagy (200®) recorded switching between calving grounds for three of 151 cayins.
Similarly, Gunn and Poolépers. comm. 20J)4noted two of 63 pair$3.2%) of consecutive
calving locations were switches between BathurstBlndnoseEastherds while Adamczewski

et al. (2009)calculated Bathurst rates of switching a4%. Contrastingly, the Beverly herd has
shown a high rate of individudemales switching from their traditional inland calving ground to

a calving ground on the coastal Queen Maud Gulf (Natggl. 2011; Gunnet al. 2012) (see
Sysematic/axonomichaming clarifications, p. @B, for more details onherd naming and
Distribution trends p. 13, for more information on Bathurst calving ground movements). Based
on females collared between 2006 and 2008 on the traditional Beverly winter and summer
rangesfemales for which the first recorded calving was 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, switchifegr@les that had calved on

the coastal Queen Maud Gulfldag ground to the Beverly traditional inland calving ground
was low (2%)(Adamczewskiet al 2015). Adamczewsket al (2015) alsoestimated the
probability of Beverlyfemales returning to their traditital inland calving ground was 28(CI
13-47%) and he probability of Ahiakfemales returning to their coastal Queen Maud Gulf
calving ground was 78% (CI 657/%).

Genetic variability, based on analyses of nuclear and mitochondrial DNA can measure
emigration/immigration between herds over longer duratiorsveder, 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 asatimpulatiorand

being a successful breeder. Ingasubpopulatios, even a few migrants will counter a low rate

of genetic drift, resulting isubpopulatioa that are not genetically different (Mager 2012; Mager

et al. submitted). Current DNA analyses suggest that the cuhenakstructure is a rsoring,

either through migration routes and/or immigratenigrationfrom pre-glaciationherdstructure
(McFarlaneet al. submitted.

Assessment of the genetic variability for the Porcupine, Cape BatlBitsthoseWest
BluenoseEast Bathurst, Ahiak and &serly herds using microsatelli2NA analysisindicated
somesubpopulatiorstructure, but the isolatielny-distance pattern was unclear as neighing
herds were not necessarily more closely related (Zittlau 2004; McFastaak submitted.
However, tle apparent lack oubpopulationstructure may also reflect the methods used
(Kennedyet al.201Q Roffler et al.2012. Assessment of the genetic variability among the herds
of barrenground caribou relied on neutral genes that do not code for funcfiostains (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 Arbaals both shared and had distinct
MHC alleles (Kennedyet al. 2010). Also, mtDNA and nuclear DNA analyses may show
different patternsincemtDNA is inherited by females and nuclear DNA by both parents.

In summary, the level of emigration and immigratiennot normallya significant factor in
demography as the rate of switchm®sfemalesbetween calving grounds tgpically low. Over

longer time scalesrratic movements, shifts from traditional ranges, and changes in migratory
behaviar can occur (Skoog9b8; Hinkeset al. 2005).Largely missing are analyses examining

what happens ttemales that associate together during calving and associate together during the
rut and the dispersion ofiales during the rutThere is no evidence that over the long teri N
barrenground caribou heslepend on immigration for survival.eographic analysesdicate

rates of fecundity and mortality exptachanges in abundandé/hetherherdsare genetically
distinct or not does not affect whether the herds may be demogaphindependentFor
Alaskan herdsMageretal.( submi tted) concluded that dpopul
may be independent over the time scales relevant to management, even if they experience
substantial gene flow from other herds. o

Rates ofswitching between herds by collared males have had little assessntBetNRVT;
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 influenchd the contiguous distribution of barrgnound caribou

in neighbouring jurisdictions. Barreground caribou are mostly not genetically distinct at the
current level of analyses and techniquelsich sugges that natural dispersion and colonizei

or translocation could result enrescue.

Habitat

Habitat availability

At the scale of seasonal ranges, as population abundance increases and decreases, there are
changes in rangease(Skoog 1968Hinkeset al. 2005) especiallyin thewinter range(e.g., the

George River herd in Quebec; Bergeridl. 2008 seeDistribution rends p. 18). During the

2000s,the Bathurst herdeducedits use of ranges southeast of Great Slave L@umnnet al.

2013a) A reduction in range use as population declseggestshere are currently unoccupied

or less heavily usetlabitas becauseavinter 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 unoccupitdbitat and how that relates to habitat availability or changes
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in the numbers of caribou.

Itisnotasimpe matter to cat egor |hlamtatwhoajust viegetationav ai |
types éeeHabitat requirementsp. 103). Habitat availability @aries annuallydue toeffects of

weather (timing of plant green up, snow or ice) and risks of predation and parasitism
(summarized irHabitat requirementsp. 103). Forest fires affect forage availability, especially
slow-growing plants like lichen (Thomak998), as do the caribou themselves (Mansdaai.

1996); these effects are over decadal timescales effects of cariboan forage availability in

the tundra are poorlgnown (Zamin and Grogan 2013Ruring high population levels, impacts

by the Georg River herd (Quebec) on lichen flora were ubiquitous and extensive in some areas
(Bergerudet al. 2008).Caribou, while cratering through snow, fragment and disturb lichen and
thus create a mosaic of lichens at different stages of succession (Boudr&ayeitel 2004 ;
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 Gmnog@l3).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 effedis unmonitored.

Informationon seasonal habitat availabilig/limited, except fothe Beverly herdiuringthe late
1980s(BQCMB 1994;Thomaset al. 1998 Thomas and Kiliaan 1998landthe Bathurst herd in
thelate 2000s(Barrierand Johnso2012). In both cases, imter habitat availability was assessed
as adequate, although monitoring for the size and frequency of forest firesonsidered
necessaryo ensure that habitat availability was maintained.

Habitat fragmentation

The most conspicuous natufehgmentation of caribou habitat, other than the large lakes and
major rivers, ighroughforest fires. On forested winter ranges, forest fires promote a mosaic of
differenly aged patchedlichenstake decades to recover after faed caribou tend to avd
recenly burred areas (Thomas and Kiliaan 1998b). However, caribou maymsdille through
recent burns early in the winter (Thonmetsal. 1998; Barrierand Johnsor2012) and may also
select habitats adjacent to the burn bound#Barrier 201). Large catiguous fires could
possibly fragment winter rangedyut currentlythere are no analyses measgrthe level of
habitat fragmentatiorshifts in winter range, including unusual movements, suggest caribou are
not currently limited in dispersing within dirough fragmented habitat at the scale of the overall
winter range.Shifts of individually markedfemales between calving grounds indicaitinat
suitable habitat for dispersal exists betwherds(seePopulation p.122).

The annual burn rate and the sdtyeof fires are higher in the western Taiga Shield and Taiga
Plainsthan in other areas of the NWKrezekHaneset al. 2011). Most of the aredhat has
burned issouth andvest of theBluenoseWestand Cape Bathursanges; for the Bluenos&ast
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and Bahurst herdsfires have been prevalent within the south and westeaf range(Fig. 23,
below). Whether those large burns restrict the extent of theewir@nges is unknowrBurned
areas are mapped as contiguous polygons, but burn severity varies avidelywburned arsa
within burns can be extensivéhus maps of burns can be somewhat misleading to simple
interpretation.

NWT Wildland
Fire History
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1990
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Figure 23. Fire history from 185 to 2014 within the NWT (fromK. GroenewegenENR, used with permission;
barrengroundcaribouherd layers added by B. Fourni&NR basean Fig. 6. p.99)

Experience elsewhere in the worleljardingthe conservation of migratory ungulates identifies
habitat fragmentation associated with human activities as a major threat (Berger 2004; Benitez
Lopezet al. 2010). Most information relative to the NWiidicatesthat habitat fragmentation
could be tied toheavily usedoadsand transmission corridofsvhich act as partial barriers to
movemen), with reducedactivity near active mines (e.g., Boulangdral. 2012), communities

and roadslsorepresenting a degree of functional hatlibss (seél'hreats and limiting factors
Disturbances fronmumanactivity, p. 168).
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Habitat trends

Recent trends in suitable habitat are being described given that trerglsldal warming are
exceeding some earlier predictions for the Arctic (Derksen and Brown ERXQZ 2A.3). While

trends in weather and vegetation are being measured related to a changing climate, it is more
difficult to relate those trends to caribou habiThe trends for habitat change, and how change
relates to habitat losslepend 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 adaptabil@eese goslings adapted their diet to survive but not to the
extent necessary to prevent their body size becoming smallaraféki 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 resoltlarger scale atmospheric patterns such as the Arctic Oscillation.
This increaseghe complexity of interactions between a generally warming climate and decadal
climatic patterns.Decadal oscillationphases coincide with changes in caribou abundance,
swggesting that climate hasomerole in caribou cycles through cumulative effects on habitat
(Zalatanet al. 2006 Joly et al. 2011) however, the relationships between decadal patterns and
caribou abundance differed among Alaskan herds glofy 2011) Decadal patterns in habitat

trends can be seen in trends in winter habitat. The long term trend in area buriieel Taiga

Plains and Taiga Shieldcreased from the 1960s until the 1990s and decreased in the 2000s.

The total area burned as au# of lightning ignitionsincreased over the last 40 years (Krezek
Haneset al.2011), possibly due to warmer temperatures during the fire ssiastre 190s. No

reports were found relating the decadal trends in caribou winter habitat to the decadal trends in
areas burntThe frequency of large fire years like 2014 in the NWT may become a larger
concern inthefuture as a warming climate may lead to a higher frequency of drought years when
large fires are common, with possible negative implications to carilierwanges in the north

(e.g., Alaska, Jolgt al.2012).

Trends in caribou calving and pasilving habitat can be measured through satellite imagery
Across the western Arctithere isan increasing trend in shrub cover (Cornelisseal. 2001;
Hudsonand Henry 2009)which could displace important forage species like lictianr the
Bathurst herdirends in habitahave beerassessed over a time frame closer to the duration of
three generation§Chenet al. 2012 Chenet al. unpubl. data;,Chenet al. 2014. When the
Bathurst herdemales arrive on the calving ground, lichens are a large part of their diet (Griffith
et al. 2001). Lichen coverage decreased significantly frdd?6 to 22% ofthe total calving
ground area fronml990 to 2000, possiblpecauseof shrub encroachmerdnd accumulated
grazing potentiallmmediately after calving (230 June)females switch to greening vegetation
Although there is high annual variation of greening vegetation and no significant trend, it
increased 55% from 1985 td@@6 During summer (11 JwW20 Sep)in 198596 therewas a
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significant increase in mean foliage biomass, but forage quality (using leaf nitrogen as an index)
decreased durinidpat time Chenet 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 latewinter calf:femaleratio for the Bathurst herd between 1985 a0d2 Fig. 24,

below). Similar trends are likely for the ranges of the more westemnis in the NWTbecause
climatetrends especially warmer springs and winteagg similarfor the Arctic and Taiga Plains
andTaiga ShielcecozonegZhanget al.2011).
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Figure 24. Summerrange condition index (SRCI; higher values indicate better condifione 1420) and late
winter calffemaleratio for the Bathurst caribou herd during8®to 2012 Changes in latainter calffemaleratio
correspond to pr econdiians wihsautimm ég 6f about &vo gearblote that late winter
calf:femaleratios from 20072012 are likely inflated because of a change in adult female survival during the time
seriesReproducedrom Chenet al.2014

Snow conditiondike depth densityand ice contentinfluence forage availability for caribou.

Chenet al (unpubl. datareportedthatthe 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 thaweeze eventgwhich influences the iea-snow indicator)

Overall, the ice-in-snow indicator had a significant positive relationship with A@xtober air
temperatur e, indicating an increase in 6éhardod
climate (Chenret al. unpubl. data Studiesare 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-dmdfic as trends will be
superimposed over a marked northwastitheast adient 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 NWHis can be seen frodata oncumulative plant
growing degreedays on calvinggrounds (Fig. 25a below). The geographic trends for the
number of days with freezing rain and r@nsnow for the winter rangeidicates that the
winter rangeeast of Bathurst Inlet toward Hudson Bay have more days with freezing rain-or rain
onsnow aghey are not quite as cold as the contineintarior (Fig 25b, p. 13).
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Figure25. (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 f@irsrmow (19872005) for winter ranges (annual MERRA data
from CARMA 2014). Herd abbreviations: PCH = Porcupine; CBH = Cape Bathurst; BNW = Bluélesé BNE

= Bluenosekast; 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 trendsists largely oirregular aerial
surveys especially in the 1950s and 1960s. In the 1980sg thas 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, irormation on trends in annual distribution was supplemented by the use of
satellitecollared females on the Bathurst, Cape BathurdBluenoseWest and BluenoseEast
herds. Collaring of the Ahiak and Beverly hefoegan in 1995 but sample sizes were only
between one and fiveemales annuallyuntil 2005.

Assessing trends in distribution is complicated by the difficulty of distinguishing between
changes irthe overall historic range and the changes in distribution as caribou numbers increase
and decrease. Tigally, as barrerground caribotherdsfluctuate in abundance, their distribution
(especially winter)correspondinglychanges. Most of the basis for this relationship between
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abundance and distribution is from analyséshe migratorywoodlandGeorge Rive and Leaf
River caribouherds in Quebec and Newfoundlar&taeferet al. 2000; Bergerudet al. 2008;
Couturieret al. 2010; Taillonet al. 2012). Annual variationfurther complicates assessment of
distribution trendsas barrenground caribou characterisially shift their winter distribution
among year¢Schaefeet al. 2000) and winter ranges often overlap between neighbouring herds
(Thomaset al.1998; Schmelzer and Otto 2003; Bergeetidl. 2008 Nagy and Campbell 20).2

Trends in annual distribution

Trends in the annual distribution of the four western NWT herds (Tuktoyaktuk Peninsula, Cape
Bathurst,BluenoseWestand BluenoseEas) were not available for this assessment. However,

the cumulativewinter distributionof satellitecollared females within the period 1992004

(Nagy et al. 2005) suggested the distribution limits were similar to the gemedahistoric
usual 6 wiMap kimr Kelsal h9§83.1dowelver, sibsequento Nagyetalo s ( 2005)
review, abundance for Cape Bathurst aBldienoseWestsharply declinedsgee Abundancep.

122); therefore, trends in winter distribution could possibly have changed.

Overall, the trend for the southern and southvpestion of barrenground caribouangeis a
contraction sinc¢he late 1960¢Banfield 1961; Kelsall 1968)For the Beverly herd, Thomas

al. (1998) summarised historic information to suggest a loteyen trend toward a reduced
southern distribution with a reduction of at least 200 to 300 km between the 1950s and the 1980s
(both periods bpeak abundace (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 d@ongéne r
retraction.Since Thomaset alo $1998) report, the distribution has not been mapped during
aerial surveys, although in fall 2001, hunters in northern Saskatchewan reported a lack of caribou
(Johnsoret al. 2009).For the Qamanirjuag herdatellite collar locationsshow thatsince 2010,

this herd has sometimes wintered in the southeast NWT, sometimes rnbarisgutheasof

Great Slave LakéAdamczewski pers. comm. 2015; Croft pers. comm. 2015)
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Figure 26. Southern extent of winter distributionrfthe Beverly herd, 1935 to 198ftdm Thomaset al. 19987).
Red dots are the miBlebruary 2014 locations of seven Bevehlyiak females collared by ENR in April 2012
(Adamczewski pers. comm. 2014sed with permission) (map amended by B. Fournier, ENR).

In northwestrn NWT in the early 195Qsbarrenground 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 Rivgrthe Horn Plai@u near Fort
Providence(J. Antoine reporteth Beaulieu 2012). In winter 2002, barrground caribou were
reported near Wrigley for the first time in 20 years (T. Lennie pers. cam@unnet al.2004).

Those locations are similar to mapped distributiosed during two or three out of 10 winters
between 1948 and 1960 (Kelsall 1968).

2 \Wording (i.e., usual, maximum, extreme) are from Thoetasl 1998 and indicate that the range circa the 1940s
was further west and south than earlier observations.
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The longefterm trends in barreground caribou wintering on the tundra or tunfinest
transition in the NWT are largely undescribddelsall (1968) reported wintering dhe tundra

forest transition north of Great Bear Lake extending on to the tundra in the vicinity of Bluenose
Lake duringl950-60. The areas used by tBaienoseEastand West herds and the areas used in
19962004 by the Cape Bathurst herd for wintering@Met 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 surviegen 198595 (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 199&ubsequent trends based on satetidaredfemales

during 1996-2005 suggest first an expansion in the winter range to south of Great Slave Lake in
the forested southeast NWT9A7-200]) (Fig. 27, p. 162), then based on the southern edge of

the 90% winter range for the Bathurst herd during 22010, females winteed progressively
further north of the 60 parallel Fig. 28, p. 163; Gunnet 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 260Q (Fig. 27, p.162; Gunnet al.2011a, 2013a).

Bathurst caribowvintering southeast of Great Slave Lake in 2000 may have been part of the
expansion and/or shift of theinter distribution south and west into th&iga and tredine
transition zone since the 1a1®90s. InApril 1996, five females collared on the tundraast of
Bathurst Inletsubsequentlynigrated east and calved along the Queen Mauwifl coast (Gunret
al. 2000). During winter 19988, thoseemales shifted their distribution smh from the tundra
to thetreeline transition zone southeast of Great Slave Lake. Baséehwales collared in 2000
and2001 fig. 29a and bp. 163), the winter distribution of collarefémales that calve along the
coastal Queen Maud Gulf appears todhawreased sinced®8, further south and west (Gunn
and DO6Hont 200 2tal.2018apan@20@8 (Johrsaehah 2008 Adamczewski
et al. 20195, more collars were fitted tiemales and thosdemales and the winter distribution
overlapped that recorded in 2002 (Gunnet al.2011b).

Between 1996 and 2005, there was no trend in the size of the winter range based on the satellite
collaredfemales (Gunnet al. 2013a). Subsequent to 2005, information has not been compiled
Herd abundance has declinsdfurtherchangesn distribution are likely.
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Figure27. Location of winter (6 Decembefi4 April) range for the Baérst caribou herd, 1996 to 2Q1gased on
collaredfemales (from left to right, winter range for 19989, 19992002, 200205, 200508, 200811, and 201114)
(map by B. Fournier, ENRNote 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, 19962010 ¢epoduced fronGunnet 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 females fitted with satellite collars March1 June
2001 and 2002, NWT andUN(reproduced fronGGunn and D'Hont 2002).

Overlapping winter ranges of thgathurst and Beverly herds was recognized fromtagging
(Heard 1985), aerial surveys (Thonetsal. 1998) and satellite collars damales (Gunnet al.
2013a).Thomaset 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 durirgBdise theywere

unable to identify whictherd (Beverly or Bathurstyvas involved without marked individuals.

Even with marked individuals, different interpretations on designating herd identity can still
result in uncertainty about the number of herdswanether the herds have been lost.

In summary, while the overall pattern for winter ranges are complicated by the overlap between
neighbouring herdshe trend forthe Bathurswinter range was to contragbrthwardsfrom the

south as herdize declined. Tlere is little reported on annual shifts in trends for the Beverly,
BluenoseEast and BluenoseWest herds and less is knewabout any trends for the tlee
transition/tundra wintering herds such as Tuktoyaktuk Peninsula and Cape Bathurst in the
western NW'.

Trends in calving ground distribution and location

More is known about trends in calving distribution as aerial surveys have been relatively
frequent and samplddr a relatively long periodor some herdsForthe Bathurst herd, through

aerial surveysand satellite collarefemales, 24 calving grounds have been mapped over a 42

year period between 1996 and 2qGunnet al. 2007, 2012).An additional eight calving ground
distribution surveys and three calving ground photo surveys have been undeinakeR087

(Croft pers. comm. 2015Y.rends 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 $chaeferet al. 2000; Gunnet al. 2001; Nagy R09a and b). The calving grounds are
termed O6traditi onal 6fenalstyscallgusetisesalvinggrogrelsa er at i on

Nagy (2009b) summarized the surveys of Cape BatHBitgthoseWestandBluenoseEastherd
calving grounds since 1974. Thelea 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 Bathur&laadoseWestcalving groundsvere
conductedbetween 2000 and 2006Theberge and Nagy 200Nagy and Johnson 2007b
Davison2015 to estimate calffemaleratios (Nagy and Johnson 2007a and b). As an example of
the overlapping annual distribution of calving, four mapsifidagy and Johnson (2007b) for the
BluenoseWest herd are reproduced here as a-fraelmap Eig. 30, p. 165). In June 2005, the
technique was changed to photographing groups with a-catlaredfemale(Nagy and Johnson
2007b). Nagy (2009b) mapped the percentage overlap between calvinglsggfoam 197476
compared to 1992007 forthe BluenoseWestand Cape Bathurst herds. Nagy (20008ajed

that it was unclear whether tBduenoseEastherdhad shifted its calving grounds further east as
the extent of sampling of the area in the 1970s wksawn
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Figure30. Distribution offemales during calving on the Blueno$®est calving ground June 2003. Gray is <1.0
females/kn?; light green to red is 1:24 females/knf based on ordinary kriging analysis to extrapolate between
point observation§figure reproduced froNagy and Johnson 200)tb
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Changes in spatial fidelity have occurr@€lg. 31, below) for the Bathurst herd (Gunet al.

2008). Between 1985 and 1995, there was a directional shift of the calving ground from east to
west of Bathurst Imt, 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-20Q@@ribou/krfi

Gunnet al. 1997; Gunret al.2012), which led Gunet al. (2012) to suggest that the shiftaa

unused calving ground was a consequence of the high densities of bfeethis.

1966-2007 Calving Distribution
Relative density map
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Figure31 The cumulative density of peak calving grounds based on a moving window analysis of relative densities
for the Bathurst herd aerial surveys (1985 and seellite telemetry (199€2007) ¢eproduced fromGunnet al
2008).

Spatial analyses for the Beverly and Ahiak herds reveal long periods (decades) when consecutive
calving grounds overlap (Guret al. 2007, 2008, 203a and b). Based on23 aerid surveys
conducted in 195794, the location of thddever | y her do s calvimgameundsi on a |
displayed varying levels afverlap Fig. 32, p. 167). Thearea south of Beverly Lake was mostly

used by nofbreeders and bfemales in 1957 and 1958, when calving wadalayed by a late

snow melt (Gunn and Sutherland 1997)wé#s unknowrhow much calving was typically south

of Beverly Lake between 1957 and 1974, but by 1978 breefdingles were not found
immediately south or north of Beverly Lake. After 1978, the looabf the calving ground was
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mapped using the distribution of the breediagales, and between 1978 and 200&re was a

high degree of cumulative overlap (Gunn and Sutherland 1BQ;MB 2000;Johnson and
Mulders 2009). This pattern of overlap continuadth the 200609 calving grounds, although
numbers of breedinfgmales were extremely low (Johnson and Williams 2008; Adamczeetski

al. 2015. By June 2009 and 2010, there were so few breddimgles on the traditional inland
calving groundthat concentations could not be defined and by June 2011, no newborn calves
were observed (Williams pers. commAdamczewsket al.2015.
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Figure 32 The | ocati ons o ftraditibnal inlBnel cakingl gyounds ebetde@rs 197&nd 2002
(reproduced fronrdomson and Mulders 2009).

While the evidence for the 192009 trend in the use of the traditiomaland Beverly calving
ground is clear as it is based on measurable and declining demsittkshce for what happened
to calving Beverly caribou since 199%l less clear and results in two differing explanations of
how thedecline occurredgeeSystemati¢axonomichamingclarifications, p. 93).
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The Ahiak herdés calving ground was mapped in
surveys and four satehtcollaredfemales (199698) indicated a trend for the calving grounds to

have elongated to the west along the coashefQueen Maud Gulf and extended east across
Adelaide Peninsula to Chagyrinlet (Gunnet al. 2000). Subsequent surveys between 20@6 a

2008 indicated that the location of the calving ground was similar to 1996 (Ja#treda?009).

THREATS AND LIMITING FACTORS

Barrenground aribou are a resilient species adapted to an environment characterised both by
annualvariationand decadal trels in such factors as the timing of spring melt and plant green
up. People have lived for a long time whhrrengroundcaribou(e.g., Gordon 2005and the
certainty thattheir numbers increase and decrease, and that they do return. However, the
changingconditions acros®arrenground caribou ranges reduce that certainfhe following
describeshow some of those changing conditions can act as threats to-gesterd caribou
populatiors over the next 25 yearth(eegenerations).

For the purposes of thireport,6 ¢ h an g i n g indudeasrbti ohly tlerdise6t threat$ofest
fires; predationnovel parasites or diseas@serharvest industrial development) but also the
far-reaching changes in governance and institutional changes for caribou mamagdgeineet
threats interact with each other with either additive or compensatory effects and the recognition
and mitigation of the threats is through collaborative adaptivenameagement. While
collaborative adaptive emanagement is innovative and theitad approach for the future, it is
often challenging wheoomplex difficult decisionsare neededh a timely mannerAlso in the
context of jurisdictional complexity, the lack of overall land use planning, especially in the
context of cumulative effectsf industrial developments and human activitrepresents a
potential threatln particular the lack of an overall approach to calving ground managehaant
been identified as a specific threat

Disturbance from human activity

For the Porcupine herd, adty on the winter rangegil and gas exploration in the Eagle Plains
basin (Alaska), improved accesdfered to hunters byhe Dempster Highway (NWT and
Yukon), and potential future mineral exploration in the Peel RnatershedKig. 33 p. 169)
repreent 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 ofAtaska Nabnal Interest Lands
Conservation Ac({1980), would allow exploration and development in critical calving habitat
used by the herd (PCMB 2016).
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Human Disturbances (footprints) within
the Range of the Porcupine Caribou Herd

0 25 50 100 150 200 |
‘L N

Version: December, 2010 3\ U
/"’k_J{\ ~ \

Yukon and NWT Footprints

|/ “  PCH_yt_nwt_linear_FT_50k
7, FEATURE
P ¥4 = MR - Main Road
S o A
:}‘, \.{r\\ AR - Access Road
e —— WR - Winter Road
CT - CutLine
o b —— SL- Seismic Line
I 5 cuf; Village TR - Trail
E /\ o A/ TRe - Community Trail
£ /
/ - / / [ = PCH_yt_nwt_poly_FT_50k
W7 / Type
& 7 R . I ARs
i = L v( B cawvp
{ o o R U = Elcvwe
5 ° [ \ § “Fort MePhersonTsiigehtchi GRAV
g e s O i ! ) AR ® / SETL
o K g2 R e 5 —
e <SS N e e £ TOWR
) L o 4 J_,Jl ”\_'.\ :*"fg: _:t; ‘--.;_..1 ISt
7 ,; 3 ’< ™ s \ =, AR [ pEn

Alaska Footprints
PCH_ak_linear_FT_63360 Circle
PCH_FT_TYP >
— MR

AR

7 Y7
/
— WR s 7 J
— ,

: M For‘Good Hopel

Po ?“ %
A PCH_ak_settlements_point FT_vmap0 L7
®  PCH_ak_cabins_point_FT_vmap0 i\/\ {/
@ PCH_ak_airstrips_point_FT_63360 2 “ S 5 i
[] PcH_ak_airstrips_poly_FT_63360 tion’
y 3 7 | = \.“ i
; ol y o it < £ i
Prepared for PCMB by Shawn Francis and Jeff. Hamm (GeoPlan Conslilting) DS 2,

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) over time, in a

boom and bst cycle dependent upon the global economy. Following peaks in the 1990s and
mid- to late2000s (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 as=icith active mines,
comprised only 0.7% of the WT land kase. 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 iedre@sospecting 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 baig considered in the North Slave region of the NWT and the Kitikmeot region of
Nunavut . Fortune MinaendlAvdltadn 6Ra rddal&dde RBeelo | lercd
Earth Elemerst Project have recently completed their environmental assessments (klacken
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Valley Review Board [MVRB] 2016a and b). The projects will be constructed \Wbati and
Yellowknife, respectively, and fall within the summer range of the Bathurst herd. In the
Kitikmeot region of Nunavut, on the pestlving ranges of the Beverly ardiak herd, MMG
Resources Inc. is proposing the construction of a zinc/aluminum/lead mine at Izok and High
lakes (Izok Corridor Project), an akason road, and a port facility at Grays Bay on the
Coronation Gulf (MMG Resources Inc. 2012). On the Beveryr d 0 s summer range
mine has also been proposed (Nunavut Impact Review Board [NIRB] 2014). Exploration
activities by Tundra Copper Corp. and Crystal Explora(AREX Geosciencesh the core
calving areas of the Blueno&mst and Bathurst hesdrespectively, 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 @ORB 2012) This is

in additional to the recent positiotaken by the Nunavut Government, opposing blanket
protection for barremground caribou calving grounds (Kivallig Wildlife Board 2016). Although
entirely within Nunavut, the transboundary nature of bagmund caribou herds makes
potential futurampactsfrom these projects relevant to the assessment of bgroeimd caribou

in the NWT.

In terms of linear disturbance, a 28 kmrakather road through the central barrens is currently
under construction and there is the possibility of arwakither road amecting a deepater
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 Migi 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 inckaseess to the winter
range of the Cape Bathuiisérd and pass near the ranges of the Bluewsst and Bluenose

East herds (ACCWM 2014). For examples of proposed and operatithseason roadsee
Table8 (p. 171).
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Table8. Proposed and operational-aiason roads associated with mines on turadrges of barreground caribou
in the NWT (modifiedrom 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 Phase2fo 132 Postponed Public
plant and supply  Contwoyto Lake
road to winter roac
to Yellowknife
Ore haul road pitto MMG lzok to Grays 80 Postponed Private
plant Bay Rad and Poft
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 (Phas c¢. 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 Hackeft
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
NorthernCros$ Oil and gas well c. 95 Proposed Private

development

!Listed as completed environmental assessments (NIRB 2014).

?Listed as active environmental assessments (NIRB 2014).
%Listed as completed environmental assessments (MVEIRB 2014).
*Listed as afive environmental assessments (YESAB 2016).

Of t he
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N WAgréusd chriaau hexds, the Bathurst herd likely faces the most pressure
from human activities. Exploration activity within the Bathurst range increased rapidly through
the early to mieR000sto peak at 95 exploration camps in 2006 (Fig-Fib 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 dgey el opm
from lodges and small mineral exploration camps to fully developed mines and communities
(Table 7.51 in De Beers Canada 2010). Winter roads;salison roads and highways totalling

over 2,100 km 1 n l ength al so oModaling humant hi n
development scenarios shows that the number of proposed or constructed roads as part of mine
developments is increasing on tundra ranges mostly, for the BatleudsEig. 34, below).

Figure 34. Three future human development scen&iathe range of the Bathurst hefdom 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 developmentitgctiand 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 occurrieigdClark
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 airdigtits on the winter ranges of the Cape
Bathurst and Bluenos@&est 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 activitiespecially those associated with industrial exploration and
development (Wolfet al 2000; Cameron 2005; Camereinal 2005; Stankowich 2008; Vistnes

et al 2008; Boulangeet al. 2012). Disturbances, such as low level aircraft flights, people on
foot ard vehicles can increase caribou energetic costs if these activities inteaniipbu
foraging or cause the caribou to move away in response to the disturbance (Weladji and Forbes
2002). Roads can potentially affect cariluincreasing disturbance, crieaf partial barries to
movement, and increasing access for harvesting (Wadlfal. 2000). Studies from the two

di amond mines in the Lac de Gras area within
that a 14 km zone of influence exists within whaaribou abundance is less than what would be
expected without the developments (Boulangteal. 2012). As the number of mines increases,

the zones of influence cover an increased proportion ofgadgng and summer ranges for the
Bathurst herd. Theretib remains considerable uncertainty about when, how and if there is a
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