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PREFACE
The federal, provincial, and territorial government signatories under the Accord for the
Protection of Species at Risk agreed to establish complementary legislation and programs that
provide for effective protection of species at risk throughout Canada. Under the Species at Risk
Act (SARA), the federal competent ministers are responsible for the preparation of recovery
strategies for listed extirpated, endangered, and threatened species and are required to report on
progress every five years. The Minister of the Environment is the competent minister for this
recovery strategy.
Environment Canada’s Canadian Wildlife Service led the development of this recovery strategy.
Seven provinces, two territories, one Aboriginal government, four wildlife management boards
and the Parks Canada Agency contributed information for this recovery strategy. Additional
effort was made by Environment Canada to engage Aboriginal communities that the minister
considered directly affected by the recovery strategy. These efforts included two rounds of
engagement, one before and the second one after the proposed recovery strategy was posted on
the Species at Risk Public Registry, to gather information on boreal caribou and to provide
communities with an opportunity to comment on the proposed recovery strategy. In the first
round, 271 Aboriginal communities were contacted and 161 engaged, and in the second round,
265 Aboriginal communities were contacted and 87 engaged. In addition, 25 formal submissions
were received from Aboriginal communities and organizations.
Following the posting of the proposed recovery strategy on August 26, 2011, the standard 60-day
public comment period was extended by 120 days to February 22, 2012 as a result of
Environment Canada's desire to consult Aboriginal communities prior to finalizing the recovery
strategy. The high level of interest in boreal caribou resulted in the submission of 19,046
comments during and subsequent to the public comment period. The majority of these were
received as copies of form letters initiated by environmental group’s campaigns. A total of 192
more detailed and/or technical submissions were received from governments, wildlife
management boards, Aboriginal communities and organizations, industry stakeholders,
environmental organizations and academia.
Landscape level planning will be essential for the recovery of boreal caribou. Provinces and
territories have the primary responsibility for management of lands, natural resources and
wildlife within boreal caribou ranges, however this responsibility does vary in some parts of the
country. In the Northwest Territories, for example, Aboriginal Affairs and Northern
Development Canada has the primary role in land and natural resources management, as the
manager of federal Crown lands. Success in the recovery of this species depends on the
commitment, collaboration and cooperation of many different constituencies that will be
involved in implementing the broad strategies and general approaches set out in this recovery
strategy and will not be achieved by Environment Canada, or any other jurisdiction, alone. All
Canadians are invited to come together to support and implement this strategy for the benefit of
boreal caribou and Canadian society as a whole.
This recovery strategy will be followed by range plans and action plans that will provide
information on measures that will be taken by provinces and territories, Environment Canada,
other federal departments, wildlife management boards, Aboriginal communities, stakeholders,
iii

and other organizations, to achieve the survival and recovery of boreal caribou. Implementation
of this strategy is subject to appropriations, priorities, and budgetary constraints of the
participating jurisdictions and organizations.
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EXECUTIVE SUMMARY
This recovery strategy is for the Woodland Caribou (Rangifer tarandus caribou), Boreal
population herein referred to as “boreal caribou”, assessed in May 2002 as threatened by the
Committee on the Status of Endangered Wildlife in Canada (COSEWIC). Boreal caribou are
distributed across Canada, occurring in seven provinces and two territories and extending from
the northeast corner of Yukon east to Labrador and south to Lake Superior.
Boreal caribou are distributed broadly throughout the boreal forest. They require large areas
comprised of continuous tracts of undisturbed habitat rich in mature to old-growth coniferous
forest, lichens, muskegs, peat lands, and upland or hilly areas. Large areas with suitable quality
habitat allow boreal caribou to disperse across the landscape when conditions are unfavorable
(e.g. natural fire disturbance, anthropogenic disturbance) and to maintain low population
densities to reduce their risk of predation.
The geographic area occupied by a group of boreal caribou that are subject to similar factors
affecting their demography and used to satisfy their life history processes (e.g. calving, rutting,
wintering) over a defined time frame is referred to as a range. There are 51 boreal caribou ranges
in Canada. Information available to delineate boreal caribou ranges varies in certainty and
therefore ranges are categorized into three types: conservation units, improved conservation units
and local population units. In this recovery strategy, the group of boreal caribou occupying any
of the three types of ranges is referred to as a “local population” of boreal caribou.
Due to the specific life history characteristics they possess, boreal caribou are limited in their
potential to recover from rapid, severe population declines. Habitat alteration (i.e. habitat loss,
degradation, and fragmentation) from both anthropogenic and natural sources, and increased
predation as a result of habitat alteration have led to local population declines throughout their
distribution. Some local populations of boreal caribou are at risk because of other factors, mainly
over-harvest. Threats are closely interrelated and act cumulatively to have direct or indirect
impacts on boreal caribou and their habitat. Recovery of all boreal caribou local populations
across Canada is technically and biologically feasible.
The recovery goal for boreal caribou is to achieve self-sustaining local populations in all boreal
caribou ranges throughout their current distribution in Canada, to the extent possible. Achieving
the recovery goal would allow for local population levels sufficient to sustain traditional
Aboriginal harvesting activities, consistent with existing Aboriginal and treaty rights of
Aboriginal peoples of Canada. Ranges that are highly disturbed will take decades to recover
from habitat alteration, as boreal caribou occur in mature boreal forest ecosystems that have
evolved over centuries. Achieving this recovery goal for all local populations will take a number
of decades.
To guide recovery efforts, the population and distribution objectives for boreal caribou across
their distribution in Canada are, to the extent possible, to:



Maintain the current status of the 14 existing self-sustaining local populations; and,
Stabilize and achieve self-sustaining status for the 37 not self-sustaining local populations.
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Performance indicators are identified as a means by which progress towards achieving the
population and distribution objectives can be measured.
The critical habitat necessary to achieve the population and distribution objectives for the
recovery and survival of boreal caribou is partially identified in this strategy. Critical habitat for
boreal caribou is identified as: i) the area within the boundary of each boreal caribou range that
provides an overall ecological condition that will allow for an ongoing recruitment and
retirement cycle of habitat, which maintains a perpetual state of a minimum of 65% of the area as
undisturbed habitat; and ii) biophysical attributes required by boreal caribou to carry out life
processes.
Critical habitat for boreal caribou is identified for all boreal caribou ranges, except for northern
Saskatchewan’s Boreal Shield range (SK1), as additional information described in the schedule
of studies is required.
This recovery strategy identifies 65% undisturbed habitat in a range as the disturbance
management threshold, which provides a measurable probability (60%) for a local population to
be self-sustaining. This threshold is considered a minimum threshold because at 65%
undisturbed habitat there remains a significant risk (40%) that local populations will not be selfsustaining.
The recovery of boreal caribou requires actions that will vary according to both the habitat and
population conditions within each boreal caribou range. This recovery strategy provides broad
strategies and general approaches to achieve the population and distribution objectives, which
will assist in the development of subsequent range plans and action plans. The suite of actions
needed to maintain or recover the self-sustaining status of a boreal caribou local population will
be determined and managed by the responsible jurisdictions in collaboration with Environment
Canada, and consistent with this recovery strategy. The recovery actions most appropriate for a
specific range will be governed by local opportunities and constraints, and the level of urgency
for a given recovery action will be determined by both the population and habitat conditions
within the range.
To guide the protection of critical habitat and the recovery of boreal caribou, range plans and/or
action plans will be prepared following this recovery strategy. These plans will provide detailed
information on recovery measures that will be implemented by provinces and territories,
Environment Canada, other federal departments, wildlife management boards, Aboriginal
communities, stakeholders, and other organizations involved in the conservation, survival and
recovery of boreal caribou. Success in recovering boreal caribou will depend on the
commitment, collaboration and cooperation among all interested parties.
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RECOVERY FEASIBILITY SUMMARY
Recovery of boreal caribou is considered to be both technically and biologically feasible across
the species’ distribution in Canada based on the following four criteria outlined in the draft
SARA Policies (Government of Canada, 2009).
Current evidence supports the conclusion that the recovery of all local populations is biologically
and technically feasible. However, small local populations, and particularly those isolated from
the core distribution of the national boreal caribou population, are at greater risk of not becoming
self-sustaining. In these situations, a local population may have greater difficulty withstanding
stochastic events, and may not experience enough immigration to maintain genetic diversity and
therefore will be at greater risk of not persisting in the long-term. There may be other situations
where recovery of a particular local population proves to be, over time and through unforeseen
circumstances, not biologically or technically feasible and, as such, may affect the likelihood of
achieving the population and distribution objectives.
1. Individuals of the wildlife species that are capable of reproduction are available now or
in the foreseeable future to sustain the population or improve its abundance.
Yes. According to current best estimates, there are approximately 34,000 (see Section 3.2.2)
boreal caribou across nine provinces and territories in Canada capable of successful reproduction
and available to improve local population growth rates and abundance to achieve selfsustainability (Environment Canada, 2011b).
2. Sufficient suitable habitat is available to support the species or could be made available
through habitat management or restoration.
Yes. Some boreal caribou local populations have sufficient suitable habitat within their ranges.
For other boreal caribou local populations where sufficient suitable habitat is currently
unavailable to support local populations at a self-sustaining level, sufficient habitat could be
made available through habitat management or restoration.
3. The primary threats to the species or its habitat (including threats outside Canada)
can be avoided or mitigated.
Yes. The primary threat to most boreal caribou local populations is unnaturally high predation
rates as a result of human-caused and natural habitat loss, degradation, and fragmentation. These
habitat alterations support conditions that favour higher alternate prey densities (e.g. moose
(Alces alces), deer (Odocoileus spp.)), resulting in increased predator populations (e.g. wolf
(Canis lupus), bear (Ursus spp.)) that in turn increase the risk of predation to boreal caribou. This
threat can be mitigated through coordinated land and/or resource planning, and habitat
restoration and management, in conjunction with predator and alternate prey management where
local population conditions warrant such action. In some ranges, over-exploitation through
hunting can also be an issue. This threat can be avoided or mitigated through regulations and
stewardship.
4. Recovery techniques exist to achieve the population and distribution objectives or can be
expected to be developed within a reasonable timeframe.
Yes. Recovery techniques (e.g. protection and management of boreal forest habitat, habitat
restoration, predator and alternate prey management, hunting regulations, stewardship initiatives)
viii

are available to achieve the population and distribution objectives for boreal caribou, although
there is uncertainty with regard to the effectiveness of some of these techniques, as they have not
yet undergone a sufficiently long trial period.
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1 COSEWIC SPECIES ASSESSMENT INFORMATION1
Date of Assessment: May 2002
Common Name (population): Woodland Caribou (Boreal population)
Scientific Name: Rangifer tarandus caribou
COSEWIC Status: Threatened
Reason for Designation: A widespread population ranging across the boreal forests of northern
Canada. Populations have decreased throughout most of the range. Threatened from habitat loss
and increased predation, the latter possibly facilitated by human activities.
Canadian Occurrence: Northwest Territories (extending into Yukon), British Columbia,
Alberta, Saskatchewan, Manitoba, Ontario, Quebec, Newfoundland and Labrador.
COSEWIC Status History: The Boreal population was designated threatened in May 2000.
Status re-examined and confirmed in May 2002.

2 SPECIES STATUS INFORMATION
This recovery strategy is for the Woodland Caribou (Rangifer tarandus caribou), Boreal
population, herein referred to as “boreal caribou”. Boreal caribou are listed as threatened under
Canada’s Species at Risk Act (SARA), based on an observed, estimated, inferred or suspected
reduction in population size of > 30% over three caribou generations (approximately 20 years).
Boreal caribou have been provincially/territorially ranked in some jurisdictions (see Table 1).
Boreal caribou have not been ranked globally by NatureServe.
Table 1. Canadian status and provincial/territorial designations for boreal caribou.
Canadian Status

Provincial/Territorial Designation

SARA – Schedule 1
(Threatened)

NT
YT
BC
AB
SK
MB
ON
QC
NL

–
–
–
–
–
–
–
–
–

Not Listed
Not Listed
Red Listed (Threatened – Endangered)
Threatened
Not Listed
Threatened
Threatened
Vulnerable (Special Concern – Threatened)
Threatened

1

At the November 2011 Wildlife Species Assessment Meeting, the Committee on the Status of Endangered Wildlife
in Canada (COSEWIC) voted to adopt 12 designatable units (DUs) for Caribou (Rangifer tarandus) in Canada. The
report Designatable Units for Caribou (Rangifer tarandus) in Canada is available by contacting the COSEWIC
Secretariat (cosewic/cosepac@ec.gc.ca). COSEWIC will begin the process of assessing all DUs in 2012.
1

3 SPECIES INFORMATION
There are four existing subspecies of caribou in Canada including the Peary Caribou (Rangifer
tarandus pearyi), Barren-ground Caribou (R. t. groenlandicus), Grant’s Caribou (R. t. granti),
and Woodland Caribou (R. t. caribou) (Banfield, 1974). A fifth subspecies, the Dawson’s
Caribou (R. t. dawsoni), which occurred in Haida Gwaii (i.e. Queen Charlotte Islands, BC) is
extinct. Each subspecies displays differences in morphology, behaviour, and areas of geographic
occurrence. Based on the classification system used by COSEWIC in its 2002 assessment, there
are six geographically distinct populations of the forest-dwelling Woodland Caribou: Northern
Mountain population (special concern), Southern Mountain population (threatened), Boreal
population (threatened), Forest-tundra population (not assessed), Atlantic-Gaspésie population
(endangered), and the insular Newfoundland population (not at risk).
Boreal caribou are endemic to Canada, and are distributed across nine provinces and territories,
including British Columbia, Alberta, Saskatchewan, Manitoba, Ontario, Quebec, Newfoundland
and Labrador, Northwest Territories, and Yukon (see Figure 1).

3.1

Species Description

Like all Woodland Caribou, boreal caribou are a medium-sized (1.0-1.2 m shoulder height and
weighing 110-210 kg) member of the deer family (Cervidae) (Thomas and Gray, 2002). Adults
have a dark brown coat with a creamy white neck, mane, shoulder stripe, underbelly, underside
of the tail, and patch above each hoof (Banfield, 1974; Boreal Caribou ATK Reports, 20102011). A distinctive characteristic of all caribou is large crescent-shaped hooves that provide
flotation in snow and soft ground (e.g. peat lands), and assist in digging through snow to forage
on lichens and other ground vegetation (Thomas and Gray, 2002). Antlers of boreal caribou are
flattened, compact, and relatively dense. As a unique feature among the deer family, both male
and female boreal caribou have antlers during part of the year, although some females may have
only one antler or no antlers at all (Thomas and Gray, 2002; Boreal Caribou ATK Reports, 20102011). In comparison to Barren-ground Caribou, boreal caribou antlers are thicker and broader,
and their legs and heads are longer.

3.2

Population and Distribution

Boreal caribou are forest-dwelling, sedentary caribou that occur only in Canada and are
distributed broadly across the boreal forest (Thomas and Gray, 2002; Festa-Bianchet, 2011). The
Canadian distribution of boreal caribou stretches from the northeast corner of Yukon east to
Labrador, and extends as far south as Lake Superior (see Figure 1) (Environment Canada, 2008;
Environment Canada, 2011b). Across Canada, the southern limit of boreal caribou distribution
has progressively receded northward since the early 1900s (see Figure 1), a trend that continues
today (Thomas and Gray, 2002; Schaefer, 2003; Festa-Bianchet et al., 2011). Aboriginal
Traditional Knowledge indicates that boreal caribou have moved northward as a result of habitat
loss in the south (Boreal Caribou ATK Reports, 2010-2011).

2

Figure 1. Distribution (i.e. extent of occurrence) of boreal caribou in Canada. The current distribution of boreal caribou is shown in
brown. The estimated southern extent of historical Woodland Caribou distribution is indicated by the dashed line.
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3.2.1 Boreal Caribou Ranges
The geographic area occupied by a group of boreal caribou that are subject to similar factors
affecting their demography and used to satisfy their life history processes (e.g. calving, rutting,
wintering) over a defined time frame is referred to as a range (Environment Canada, 2011b).
Boreal caribou are distributed across 51 ranges (see Figure 2 and Table 2) based on the best
available information provided by the provincial and territorial jurisdictions, including
observational and telemetry data, and biophysical analyses (Environment Canada, 2011b).
Environment Canada (2011b) identified three types of
boreal caribou ranges, categorized based on the degree
of certainty in the delineated boundaries. Eight ranges
have been identified as “conservation units” (low
certainty), 20 ranges as “improved conservation units”
(medium certainty), and 23 ranges as “local population
units” (high certainty) (see Appendix F). It is
anticipated there will be changes to conservation units
and improved conservation units as more information becomes available. In this recovery
strategy, “local population” refers to a group of boreal caribou occupying any of the three types
of boreal caribou ranges (conservation unit, improved conservation unit, local population unit).
In this recovery strategy, “local
population” refers to a group of
boreal caribou occupying any of
the three types of boreal caribou
ranges (conservation unit,
improved conservation unit, local
population unit).

As a result of limited information on many of the ranges in Canada, only three transboundary
ranges (a range that extends across a provincial or territorial boundary) have been defined:
Northwest Territories range (NT1), Chinchaga range (AB1), and Lac Joseph range (NL1). As
new and more refined information is continually being collected by jurisdictions, range
delineation and population demographic information will be updated and may result in revisions
to range boundaries and possibly more transboundary ranges.
Ranges can and do vary greatly in size; some cover very large areas (e.g. Northwest Territories
range (NT1): 44,166,546 ha), whereas others are much smaller (e.g. Charlevoix range (QC2):
312,803 ha). Whether a range can support a self-sustaining local population is a function of both
the amount and quality of habitat available for boreal caribou.
Of the 51 boreal caribou local populations, 14 are “self-sustaining”, 26 are “not self-sustaining”,
10 are “as likely as not self-sustaining”, and one is “unknown”, based on Environment Canada’s
(2011b) methodology and updated data from provincial and territorial jurisdictions (see Figure 3
and Appendix F). In the population and distribution objectives, “not self-sustaining” local
populations refers to both the local populations assessed as “as likely as not self-sustaining” and
those assessed as “not self-sustaining”. The high fire in combination with very low
anthropogenic disturbance estimates for northern Saskatchewan’s Boreal Shield range (SK1)
represent a unique situation that falls outside the range of variability observed in the data that
informed the disturbance model used by Environment Canada (2011b) as a component of the
integrated risk assessment framework. The probability of self-sustainability is reported as
“unknown” due to the uniqueness of the disturbance regime and the uncertainty about the status
of the population. Nevertheless, the high fire (55%) observed for northern Saskatchewan’s
Boreal Shield range (SK1) warrants caution with respect to additional anthropogenic disturbance.
See detailed explanation in Appendix F.
4

The assessment of the likelihood of self-sustainability may change when ranges that cross
jurisdictional boundaries are combined. Range boundaries and integrated risk assessments will
be updated annually based on new or more refined evidence provided by the provincial and
territorial jurisdictions.
In some cases, there are discrepancies between the range boundaries as presented in Figure 2,
which were based on information provided by provincial and territorial jurisdictions, and the
information that was provided by Aboriginal Traditional Knowledge holders. These will be
addressed in range plans and/or action plans (see Sections 7.4 and 9) where provinces and
territories, Aboriginal communities, and other people with knowledge of a particular boreal
caribou range can work together to ensure range boundaries are based on the best available
information.
Boreal caribou use of a range may change over time as a result of variation in ecological
conditions (e.g. vegetation change as a result of natural disturbances, predator/prey dynamics)
and patterns of human disturbance (e.g. industrial development) affecting the landscape.
Variation in habitat conditions, resource availability, and the amount and arrangement of
disturbance on the landscape, influences patterns of boreal caribou range use that result in either:
a) a discrete range, where boreal caribou occupy a clearly defined area with little exchange with
other ranges (e.g. Coastal range (ON6), Charlevoix range (QC2)); or b) a continuous range
where boreal caribou are dispersed over a large area and may move more freely and over greater
distances within the area characterized by common biophysical attributes (e.g. Northwest
Territories range (NT1)).
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Figure 2. Geographic distribution of the 51 known ranges of boreal caribou in Canada.
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Table 2. Range identification and range names for the 51 known ranges of boreal caribou in Canada.

Range ID

Range Name

Range ID

Range Name

Range ID

Range Name

NT1

Northwest Territories

AB12

Slave Lake

ON2

Berens

BC1

Maxhamish

SK1

Boreal Shield

ON3

Churchill

BC2

Calendar

SK2

Boreal Plain

ON4

Brightsand

BC3

Snake-Sahtahneh

MB1

The Bog

ON5

Nipigon

BC4

Parker

MB2

Kississing

ON6

Coastal

BC5

Prophet

MB3

Naosap

ON7

Pagwachuan

AB1

Chinchaga (incl. BC portion)

MB4

Reed

ON8

Kesagami

AB2

Bistcho

MB5

North Interlake

ON9

Far North

AB3

Yates

MB6

William Lake

QC1

Val d'Or

AB4

Caribou Mountains

MB7

Wabowden

QC2

Charlevoix

AB5

Little Smoky

MB8

Wapisu

QC3

Pipmuacan

AB6

Red Earth

MB9

Manitoba North

QC4

Manouane

AB7

West Side Athabasca River

MB10

Manitoba South

QC5

Manicouagan

AB8

Richardson

MB11

Manitoba East

QC6

Quebec

AB9

East Side Athabasca River

MB12

Atikaki-Berens

NL1

Lac Joseph

AB10

Cold Lake

MB13

Owl-Flinstone

NL2

Red Wine Mountain

AB11

Nipisi

ON1

Sydney

NL3

Mealy Mountain
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Figure 3. Integrated risk assessment for boreal caribou ranges in Canada, reflecting the capacity of each range to maintain a selfsustaining local population of boreal caribou.
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3.2.2 Local Populations
Precise enumeration of the size of a boreal caribou local population is a challenge due to the
large areas that boreal caribou occupy (often over thousands of square kilometres), the low
densities at which they occur (making survey from aircraft challenging), and their relatively
solitary habits (Environment Canada, 2008; Callaghan et al., 2010). Across Canada, densities
average two to three animals per 100 km2, but densities vary regionally and can be higher in
areas with high quality habitat (Environment Canada, 2011b). The literature also reports that
more than 300 boreal caribou are needed for self-sustaining local populations, thereby requiring
ranges of at least 10,000 to 15,000 km2 in size subject to type and quality of habitat
(Environment Canada, 2011b).
Within ranges, boreal caribou are often found in small groups of fewer than 15 individuals. This
will vary seasonally in accordance with life processes (e.g. calving, rutting, wintering) and based
on local conditions within the range (Boreal Caribou ATK Reports, 2010-11). Boreal caribou
typically form relatively mixed-sex groups; however, during calving periods females are
generally solitary (Boreal Caribou ATK Reports, 2010-2011; Nagy et al., 2011).
Based on the best available information, the current overall number of boreal caribou in Canada
is estimated to be approximately 34,000 individuals (Environment Canada, 2011b). This number
is based on mean local population size estimates as provided by the provincial and territorial
jurisdictions. Appendix F outlines the current population size and trend information for each of
the 51 ranges, as provided by provincial and territorial jurisdictions (Environment Canada,
2011b).

3.3

Needs of the Boreal Caribou

3.3.1 Habitat and Biological Needs
Boreal caribou require large range areas comprised of continuous tracts of undisturbed habitat. In
general, boreal caribou prefer habitat consisting of mature to old-growth coniferous forest (e.g.
jack pine (Pinus banksiana), black spruce (Picea mariana)) with abundant lichens, or muskegs
and peat lands intermixed with upland or hilly areas (Stuart-Smith et al., 1997; Rettie and
Messier, 2000; Courtois, 2003; Brown et al., 2007; Boreal Caribou ATK Reports, 2010-2011).
Large range areas reduce the risk of predation by allowing boreal caribou to maintain low
population densities throughout the range and by allowing them to avoid areas of high predation
risk, such as areas with high densities of alternate prey species (e.g. moose and deer) and
predators (e.g. wolf and bear) (Rettie and Messier, 2001; Brown et al., 2003; Whittington et al.,
2011) (see Section 4.2). Boreal caribou use a variety of habitats to avoid predators, including
muskegs and bodies of water, as well as mature and old-growth forests (Boreal Caribou ATK
Reports, 2010-2011).
Boreal caribou select habitat that provides food, particularly terrestrial and arboreal lichens,
during late winter and early spring, and avoid early stage, successional forests and recently
disturbed areas (Schaefer and Pruitt, 1991; Stuart-Smith et al., 1997; Rettie and Messier, 2000;
Dunford et al., 2006; Boreal Caribou ATK Reports, 2010-2011), which have poor feeding
options, impede movement, and attract other ungulates (Whitefeather Forest, 2006). In order to
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access forage during winters with deep or crusted snow, boreal caribou require habitat that has
arboreal lichens and shallower snow (such as mature coniferous stands with closed canopies and
upland or hilly areas exposed to wind), where it is easier to dig for ground lichens (Vandal and
Barrette, 1985; Thomas and Armbruster, 1996; Courbin et al., 2009; Boreal Caribou ATK
Reports, 2010-2011; Moreau et al., 2012).
Boreal caribou have specific habitat requirements during calving and post-calving periods. To
calve, pregnant cows travel to isolated, relatively predator-free areas where nutritious forage is
available, such as islands in lakes, peat lands or muskegs, lakeshores and forests (Boreal Caribou
ATK Reports, 2010-2011). Unavailable, inadequate or degraded habitat affects the reproductive
success of females as well as the survival of calves, and can result in population decline (Thomas
and Gray, 2002; McCarthy et al., 2011; Pinard et al., 2012).
Boreal caribou shift their use of habitat and their distribution within the range in response to
various natural processes (e.g. forest fire, food availability, weather conditions) and human
activities (e.g. development, logging, recreation) (Boreal Caribou ATK Reports, 2010-2011;
Environment Canada, 2011b). For example, any mature and old-growth forest stands lost to fire
or tree removal practices will result in the degradation of suitable habitat in the short-term. In
response to such changing environmental conditions, boreal caribou will shift within their range.
Over time, a disturbed area may recover and become suitable for use by boreal caribou.
3.3.2 Connectivity
Connectivity of habitat both within a range and between ranges is essential for boreal caribou
persistence on the landscape. Within a range, habitat connectivity allows for seasonal movement
among habitats with the different resources needed by boreal caribou to satisfy their life history
requirements (see Appendix H for examples of biophysical attributes), and for boreal caribou to
use different areas as they respond to disturbance or as disturbed habitat recovers (Saher and
Schmiegelow, 2005).
Connectivity between boreal caribou ranges allows for immigration and emigration between
local populations, which increases gene flow, thereby helping to maintain genetic diversity and
the species’ subsequent resilience to environmental stressors (e.g. disease, severe weather).
Studies have demonstrated that isolation of local populations as a result of disturbance to the
landscape (i.e. any form of anthropogenic or natural habitat alteration), can result in a significant
reduction in genetic diversity (Courtois et al., 2003; Weckworth et al., 2012). Connectivity
between ranges also maintains recovery or rescue effects between boreal caribou ranges. Finally,
connectivity within and between boreal caribou ranges will allow for movement in response to
changing environmental conditions (e.g. climate change) (Racey and Armstrong, 2000; Courtois
et al., 2003; McLoughlin et al., 2004; Pither et al., 2006; Boreal Caribou ATK Reports, 20102011).
3.3.3 Limiting Factors
Boreal caribou possess certain life history characteristics that limit their potential to recover from
rapid, severe population declines. As a primary anti-predator survival strategy, boreal caribou
spatially separate themselves from predators and alternate prey, maintaining low population
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densities across their range (Bergerud, 1988; Bergerud, 1996; Johnson et al., 2001; Environment
Canada, 2008). Accordingly, continuous tracts of undisturbed habitat of suitable quality (i.e. with
the required biophysical attributes) are needed to ensure self-sustaining local populations.
Boreal caribou have a low reproductive output relative to other ungulates and therefore are
vulnerable to higher rates of mortality whether caused by predation or over-harvesting. Females
typically do not produce young until three years of age and then have only one calf per year
(Bergerud, 2000). In addition, while all age classes of boreal caribou are vulnerable to predation,
calf mortality can be especially high, particularly within the first thirty days after birth (Bergerud
and Elliot, 1986; Gustine et al., 2006). Calves disperse themselves over the landscape as an antipredator tactic. In most cases predation is the main proximate factor limiting boreal caribou
population growth, since the survival of calves to one year of age is usually low and is often
insufficient to compensate for annual adult mortality in declining populations (Bergerud, 1974;
Stuart-Smith et al., 1997; DeMars et al., 2011).
Small local populations with few adult females (and hence few births) and low calf survival have
a low potential for population growth (Bergerud, 1980; Bergerud, 2000; McCarthy et al., 2011).
In addition to being affected by reproductive and mortality rates related to their age distribution,
small local populations can be disproportionately affected by stochastic events (e.g.
environmental events such as winter icing or heavy snowfalls, fire, disease). Consequently,
population growth is likely to be highly variable in small local populations, with an increased
probability of extirpation (Caughley, 1994; Courtois et al., 2007).
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4 THREATS
4.1

Threat Assessment

There are a variety of threats that directly and/or indirectly affect boreal caribou and their habitat
across Canada. A summary of these threats and their national level of concern are provided
below (see Table 3). The level of concern was determined using best available information,
including Aboriginal Traditional Knowledge and comments received through engagement with
Aboriginal communities. Threats and their level of concern differ between regions and local
populations. For example, the level of concern for the effect of hunting on local populations is
high in Labrador, while it remains medium nationally. Actions to mitigate threats will be
addressed in subsequent range plans and/or action plans (see Sections 7.4 and 9).
Many of the threats to boreal caribou and their habitat are related and may interact, in which case
they can have cumulative impacts that may not be evident when threats are examined
individually (Weclaw and Hudson, 2004; Boreal Caribou ATK Reports, 2010-2011; Badiou et
al., 2011). Additionally, the impacts of threats on the size and distribution of boreal caribou local
populations have a lag effect, which can take years to manifest (Vors et al., 2007).
Table 3. Threat assessment table for boreal caribou.
Threat

Level of
1
Concern

Extent

Occurrence

Frequency

Severity

Causal
3
Certainty

2

Habitat Alteration (Disturbance)
Habitat alteration (loss,
degradation or
fragmentation) as a
result of human landuse activities

High

Widespread
across
Canada

Current

Continuous

High

High

Habitat alteration (loss,
degradation or
fragmentation) as a
result of forest fire

Medium

Widespread
across
Canada

Current

Recurrent

Moderate

High

Natural Processes
Predation

High

Widespread
across
Canada

Current

Continuous

High

High

Parasites and disease

Low

Localized
across
Canada

Anticipated

Unknown

Unknown

Low
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Level of
1
Concern

Extent

Occurrence

Frequency

Severity

Causal
3
Certainty

Localized
across
Canada

Current

Seasonal

Moderate

Medium

Medium

Widespread
across
Canada

Current

Unknown

Unknown

Low-Med

Noise and light
disturbance

Low-Med

Localized
across
Canada

Current

Recurrent

Unknown

Low

Vehicle collisions

Low

Localized
across
Canada

Current

Recurrent

Low

Low

Pollution

Low

Localized
across
Canada

Unknown

Unknown

Unknown

Low

Threat

2

Biological Resource Use
Hunting

Medium

Climate and Natural Disasters
Climate change and
severe weather
Other Threats

1 Level of concern: qualifies the level of concern for managing the threat for the recovery of the species, consistent
with the population and distribution objectives. This criterion considers all other criteria in the table.
2 Severity: reflects the population-level effect (i.e. high means a very large population-level effect; low means a
limited population-level effect).
3 Causal certainty: reflects the degree of evidence that is known for the threat (i.e. high: available evidence strongly
links the threat to stresses on population viability; medium: there is a correlation between the threat and population
viability according to best available information; low: the threat is assumed or plausible).

4.2

Description of Threats

The threats to boreal caribou and their habitat identified in Table 3 are described below.
4.2.1 Habitat Alteration (Disturbance)
Habitat alteration occurs when changes are made on the landscape that adversely impact the
ecosystem, either temporarily or permanently, reducing the overall function of habitat within the
range for boreal caribou. Habitat loss is a change to a landscape that results in areas with no
immediate or long-term future value to boreal caribou (e.g. conversion to agriculture,
development of industrial facilities) whereas habitat degradation refers to a reduced but not total
loss of habitat value for boreal caribou (e.g. reduction in the availability or quality of habitat
following timber harvesting or seismic line development). Habitat fragmentation is the dissection
of habitat by human-made linear features (e.g. roads, seismic lines, pipelines, hydroelectric
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corridors) and polygonal features (e.g. forestry cut blocks) that may affect how boreal caribou
use habitat or may result in a negative impact on the overall condition of a local population.
Environment Canada mapped total disturbance levels on boreal caribou ranges across their
distribution in Canada as a predictor of self-sustainability for boreal caribou local populations.
The total disturbance footprint was measured as the combined effects of fire that has occurred in
the past 40 years and buffered (500 m) anthropogenic disturbance defined as any human-caused
disturbance to the landscape that could be visually identified from Landsat imagery at a scale of
1:50,000. Although the effect of anthropogenic disturbance varies for individual ranges (i.e. in
some ranges extending up to 14 km), Environment Canada (2011b) demonstrated that the
application of a 500 m buffer to mapped anthropogenic features best represents the combined
effects of increased predation and avoidance on caribou population trends at the national scale
(Environment Canada, 2011b).
Data and approaches used to measure disturbance in Environment Canada’s meta-analysis
(2011b) were consistently applied across all provinces and territories. Disturbance data has been
used for the purposes of this recovery strategy. Provinces and territories may have updated
information and tools (e.g. Lidar remote sensing, detailed field sampling, other inventory
techniques) to measure disturbance that were not considered in the national-level integrated risk
assessment. Strong evidence validated by Environment Canada may be used to update
disturbance measures and the integrated risk assessment.
Environment Canada (2011b) developed a methodology for consideration of disturbance
management thresholds, which is described in more detail in Appendix E. This recovery strategy
identifies 65% undisturbed habitat in a range as the disturbance management threshold, which
provides a measurable probability (60%) for a local population to be self-sustaining. This
threshold is considered a minimum threshold because at 65% undisturbed habitat there remains a
significant risk (40%) that a local population will not be self-sustaining.
In any given range, habitat disturbance reduces the suitability of adjacent habitat, increase rates
of predation, increase access to the land for hunting opportunities, and can act as barriers to
boreal caribou movement (Chubbs et al., 1993; Smith et al., 2000; Dyer et al., 2001; Lander,
2006; Boreal Caribou ATK Reports, 2010-2011; Environment Canada, 2011b). In some cases
boreal caribou may use areas of inadequate or degraded habitat (e.g. remnant habitat following
certain types of forest fires, buffer habitat surrounding certain types of development), particularly
in highly disturbed ranges where opportunities for movement to suitable undisturbed habitat are
limited or unavailable. In these situations boreal caribou are at a higher mortality risk. In
addition, large-scale disturbances to the landscape (e.g. intense forest fire, widespread forest
harvest) can cause boreal caribou to cease their use of portions of the range.
4.2.1.1 Habitat Alteration (Loss, Degradation or Fragmentation) as a Result of Human
Land-use Activities
Aboriginal Traditional Knowledge and science identify disturbance primarily associated with the
following human land-use activities as having a negative effect on boreal caribou local
populations across Canada: forestry; oil and gas exploration and development; mining and
mineral exploration and development; hydro-electric development; and tourism. These activities
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affect boreal caribou through a combination of direct and functional habitat loss, decreased
habitat quality (i.e. habitat degradation), and development of linear features such as roads and
seismic lines (i.e. habitat fragmentation) (Thomas and Gray, 2002; Vors et al., 2007; Boreal
Caribou ATK Reports, 2010-2011).
The effects of habitat alteration may reduce the viability of a boreal caribou local population
through the reduction of habitat quality and quantity, possibly leading to a reduction in the size
of the range, and potentially resulting in the extirpation of a local population.
4.2.1.2 Habitat Alteration (Loss, Degradation or Fragmentation) as a Result of Forest
Fire
Forest fires are required for boreal forest regeneration and have historically played a significant
role in the local population size and distribution of boreal caribou within their range and across
their Canadian distribution (Thomas and Gray, 2002; Dzus et al., 2010). Natural processes such
as forest fires can directly alter habitat, making it unsuitable for boreal caribou (e.g. loss of
mature conifer stands, loss of lichens and other forage plants, barriers to movement)
(Environment Canada, 2011b). Boreal caribou generally do not return to burned areas for several
decades until the forest is old enough to support lichens and other food sources, although they
may make limited use of burned areas to feed on new growth (Boreal Caribou ATK Reports,
2010-2011).
Historically, when a forest fire occurred, boreal caribou would shift their use of habitat from the
burned areas to areas that are more suitable. However, with the increase of industrial exploration
and development, in a number of ranges there are fewer available suitable areas into which
boreal caribou can move. When combined with human-caused disturbance, forest fires can
threaten boreal caribou recovery even though they are a natural component of the boreal forest
ecosystem. In some areas, forest fires have been reported as occurring more frequently than in
the past (Whitefeather Forest, 2006; Boreal Caribou ATK Reports, 2010-2011).
4.2.2 Natural Processes
4.2.2.1 Predation
Across most of the distribution of boreal caribou, human-induced habitat alterations have caused
an imbalance in predator-prey relationships resulting in unnaturally high predation rates. This is
the major factor affecting the viability of most boreal caribou local populations (Bergerud, 1988;
Stuart-Smith et al., 1997; Rettie and Messier, 1998; Schaefer et al., 1999; James and StuartSmith, 2000; Wittmer et al., 2005; Chabot, 2011). Based on the weight of evidence coming from
science and Aboriginal Traditional Knowledge, increased wolf and/or bear predation is the main
proximate cause of boreal caribou decline across Canada (Bergerud, 1988; Edmonds, 1988; Seip,
1992; Boertje et al., 1996; Boreal Caribou ATK Reports, 2010-2011; Pinard et al., 2012).
However, in some parts of Canada, cougar (Puma concolor), coyotes (Canis latrans), lynx (Lynx
canadensis), and eagles (Haliaeetus leucocephalus and Aquila chrysaetos) have also been
identified as predators of boreal caribou, particularly calves (Thomas and Gray, 2002; Boreal
Caribou ATK Reports, 2010-2011; McCarthy et al., 2011).
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Human-caused habitat alterations have been shown to facilitate movement of predators within
the boreal forest and hence can increase the abundance, distribution and hunting efficiency of
species that prey on boreal caribou (James and Stuart-Smith, 2000; Neufeld, 2006; Boreal
Caribou ATK Reports, 2010-2011). Additionally, although boreal caribou may not be the target
prey species, they are taken opportunistically when encountered. In boreal caribou ranges with
habitat alterations that provide favorable conditions for prey species such as deer and moose,
predators such as wolves can increase in number, which can significantly reduce or even
eliminate boreal caribou local populations (Seip, 1991; Seip, 1992; Wittmer et al., 2005;
Courtois and Ouellet, 2007; Courbin et al., 2008; Boreal Caribou ATK Reports, 2010-2011). In
addition to deer and moose, elk (Cervus canadensis), bison (Bison bison), and beaver (Castor
canadensis) are other species that predators of boreal caribou commonly hunt and that have
increased in number within the distribution of boreal caribou (Boreal Caribou ATK Reports,
2010-2011).
4.2.2.2 Parasites and Diseases
Viral, parasitic, and bacterial diseases can affect individual boreal caribou and may have effects
at the local population level in certain parts of the country, although it is not thought to be one of
the major threats affecting boreal caribou at the national level.
Other natural processes such as forest insects and disease can leave large areas of forest
defoliated, and eventually dead, and may have an effect on boreal caribou habitat. In particular
the mountain pine beetle (Dendroctonus ponderosae), which covers large areas of northeastern
British Columbia and northern Alberta and threatens to move into Saskatchewan, could
indirectly affect boreal caribou (Richie, 2008; Environment Canada, 2011a).
4.2.3 Biological Resource Use
4.2.3.1 Hunting
Hunting has and continues to contribute to the decline of boreal caribou (Bergerud, 1967;
Kelsall, 1968; Bergerud, 1974; Bergerud, 1978; Courtois et al., 2007; Boreal Caribou ATK
Reports, 2010-2011). Both targeted hunting and incidental harvest (when boreal caribou
intermingle seasonally with legally hunted migratory caribou ecotypes) of boreal caribou are of
concern in several areas, and may be contributing to local population declines and/or preventing
recovery (Environment Canada, 2011a).
Although the extent of hunting is poorly understood in most areas, analyses of historical
population trends, data from radio-collared animals, and current demographic information
suggest that hunting remains a significant component of adult female boreal caribou mortality
and hence is a primary threat in some ranges (Dzus, 2001; Schmelzer et al., 2004; Courtois et al.,
2007). Hunting of boreal caribou is facilitated by the construction of roads and other linear
features and by the use of off-road vehicles that enable access to previously inaccessible areas
(Boreal Caribou ATK Reports, 2010-2011). Moreover, Aboriginal Traditional Knowledge
indicates that technological advances in hunting tools (e.g. high-powered rifles and scopes) and
in methods used to locate and access hunting sites (e.g. GPS, satellite tracking, aircraft,
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snowmobiles, trucks) have facilitated the chase of boreal caribou, resulting in a greater number
of caribou being taken (Boreal Caribou ATK Reports, 2010-2011; Environment Canada, 2011a).
4.2.4 Climate and Natural Disasters
4.2.4.1 Climate Change and Severe Weather
Climate change has been identified by Aboriginal Traditional Knowledge holders and scientists
as a threat to boreal caribou and their habitat. Both groups indicate that there are many
uncertainties surrounding the impacts of climate change and how climate change may interact
with other threats. The long-term effects of climate change and the implications on boreal
caribou habitat are unknown.
Greater weather variability and severe weather events, which are expected to increase with
climate change, are likely to increase the frequency and severity of wildfires and cause more
freeze-thaw cycles, freezing rain, deep snow, hot summer temperatures, and changes in the forest
composition and food supply (Thomas and Gray, 2002; Vors and Boyce, 2009; Boreal Caribou
ATK Reports, 2010-2011). In some areas, a shift in the timing and length of seasons, with earlier
spring thaws and later freeze-ups, has been observed by many Aboriginal Traditional Knowledge
holders (Boreal Caribou ATK Reports, 2010-2011). Climate change will likely also lead to
changes in habitat which, in the Northwest Territories, can increase permafrost melting.
Climate related changes in habitat favour deer and other prey species, which expand into boreal
caribou range, increasing predator populations and predation of boreal caribou, and facilitating
the spread of disease. Climate change may result in habitat change for boreal caribou, as it drives
boreal forest composition to shift northwards, and results in other factors including the spread of
forest insects that cause tree mortality (e.g. mountain pine beetle) (Johnston, 2009; Johnston,
2010).
4.2.5 Other Threats
Other threats that have a lower level of concern at the national scale (although they may be of
greater concern for individual ranges) include:
Noise and Light Disturbance: Noise and light disturbance result in short-term behavioural and
physiological responses of individual boreal caribou, including a startle response, elevated heart
rate, and production of glucocorticoids. Sustained or repeated disturbance can result in avoidance
of areas and the reduction in use of suitable habitat (Sapolsky, 1992; Creel et al., 2002).
Vehicle Collisions: In some areas, boreal caribou are vulnerable to mortality from vehicle or rail
collisions (Brown and Hobson, 1998); however, on a national scale, vehicle collisions are not
thought to pose a major threat to boreal caribou (Boreal Caribou ATK Reports, 2010-2011).
Pollution: The threat of pollution (e.g. from oil and gas, chemical spraying for forestry,
pesticides, hydro, salt, dust and litter coming from the creation of roads) was identified as a
concern through meetings held with Aboriginal communities (Environment Canada, 2011a) and
by Aboriginal Traditional Knowledge holders (Boreal Caribou ATK Reports, 2010-2011). Very
little is known about the severity of this threat to boreal caribou local populations.
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5 POPULATION AND DISTRIBUTION OBJECTIVES
The national population of boreal caribou is currently made up of local populations distributed
across 51 ranges in Canada (see Figure 2 and Table 2). Boreal caribou ranges are the
fundamental units of conservation and management for boreal caribou recovery planning and
actions (Thomas and Gray, 2002). The range is the appropriate unit of analysis for identifying
critical habitat and other requirements for self-sustaining local populations of boreal caribou. The
range represents the geographic area occupied by a group of individuals that are subject to
similar factors affecting their demography and is used to satisfy their life history processes (e.g.
calving, rutting, wintering) over a defined time frame.

5.1

Recovery of Boreal Caribou

5.1.1 Varying Ecological Conditions
Aboriginal Traditional Knowledge and comments received through engagement with Aboriginal
communities identifies the need for continued presence of self-sustaining local populations in all
boreal caribou ranges across Canada (Environment Canada, 2011a; Boreal Caribou ATK
Reports, 2010-2011). This is reflected in the knowledge that all animals are connected to each
other and that boreal caribou are essential to the balance of nature and for their role in the boreal
ecosystem.
Boreal caribou encounter a wide variety of ecological conditions across their distribution. Taken
together, all boreal caribou ranges contribute to ensuring that the full ecological gradient is
represented and captures local adaptations to change. This allows for maintenance of the
evolutionary potential of the species and accounts for the full spectrum of ecological interactions
boreal caribou can have within the full array of ecological settings (Redford et al., 2011).
Science supports that conservation of a species such as boreal caribou is achieved by maintaining
multiple local population units across a species’ geographical range, in representative ecological
settings, with replicate local populations in each setting that are self-sustaining, genetically
robust, ecologically functional, and resilient to climate and other changes (Environment Canada,
2011b). Without connectivity, redundancy and representivity across several ecological scenarios
there is an increased risk to the survival and recovery of boreal caribou.
Small local populations, particularly those isolated from the core distribution of the national
population of boreal caribou, are at greater risk of not becoming self-sustaining or maintaining
self-sustaining status. In these situations, a local population may have greater difficulty
withstanding stochastic events, and may not experience enough immigration to maintain genetic
diversity or adequate population size, and therefore will be at greater risk of not persisting in the
long-term. Accordingly, different recovery actions (e.g. translocation, captive breeding) may be
necessary to maintain and recover small local populations, and particularly those that are
declining. There may be considerable uncertainty regarding the effectiveness of such recovery
tools. It will be important to assess feasibility and conduct a risk assessment prior to undertaking
any such activities.
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There are several small local populations including Parker (BC4) and Prophet (BC5) in British
Columbia, Nipisi (AB11) and Slave Lake (AB12) in Alberta, The Bog (MB1), Kississing (MB2),
North Interlake (MB5), William Lake (MB6) and Owl-Flinstone (MB13) in Manitoba, and Red
Wine Mountain (NL2) in Newfoundland and Labrador. Small isolated local populations include
Little Smoky (AB5) in Alberta, Coastal (ON6) in Ontario, and Val D’Or (QC1) and Charlevoix
(QC2) in Quebec (see Figure 2).
5.1.2 Connectivity Between and Within Boreal Caribou Ranges
Maintaining a long-term self-sustaining status for boreal caribou ranges depends on connectivity
within and between ranges. Connectivity between ranges enables immigration and emigration
between neighbouring boreal caribou local populations, which allows for the maintenance of
local population size and genetic diversity. Maintaining genetic diversity is needed to maintain
the resilience of a local population as described in Section 3.3.2.
Connectivity also allows wide ranging mammals like boreal caribou to adapt to changes in their
natural environment (e.g. climate change, disturbance), recognizing that a contiguous population
does not mean that each range must be physically connected to other ranges or that areas of
habitat within a range must be physically connected to other areas. However, it does mean that
the distance between ranges and between core habitat areas within a range should not be so large
that no movement of boreal caribou could occur, though it may not be their preferred habitat
type. Connectivity between ranges benefits gene flow and helps to maintain or increase
population size. Connectivity within a range is important for seasonal movement and the use of
habitat as boreal caribou respond to disturbance or as disturbed habitat recovers (Saher and
Schmiegelow, 2005).

5.2

Objectives

5.2.1 Recovery Goal
The recovery goal for boreal caribou is to achieve self-sustaining local populations in all boreal
caribou ranges throughout their current distribution in Canada, to the extent possible.
The recovery goal reflects the best available information, including scientific knowledge,
Aboriginal Traditional Knowledge and comments received through engagement with Aboriginal
communities. The goal is informed by the scientific principles of conservation and reflects the
intent to recover all local populations. Achieving the recovery goal would allow for local
population levels sufficient to sustain traditional Aboriginal harvesting activities, consistent with
existing Aboriginal and treaty rights of Aboriginal peoples of Canada. Feedback received from
Aboriginal communities indicated a strong support for this recovery goal.
Recovery for boreal caribou is the achievement of self-sustaining local populations, which are
demographically and genetically viable connected local populations across the species’
distribution. Current evidence supports the conclusion that the recovery of all local populations is
biologically and technically feasible. As noted in Sections 3.3.3 and 5.1.1, small and isolated
local populations are at greater risk of not becoming self-sustaining or maintaining selfsustaining status. There may be situations where recovery of a particular local population proves
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to be, over time and through unforeseen circumstances, not biologically or technically feasible.
Each boreal caribou local population contributes to the biodiversity, ecological functionality, and
resilience of the species to environmental change, reducing the risk of species’ extinction (Ray,
2011).
5.2.2 Population and Distribution Objectives
To guide recovery efforts, the population and distribution objectives (see Figure 4) are, to the
extent possible, to:


Maintain the current status of the 14 existing self-sustaining local populations (green dotted
ranges); and

 Stabilize and achieve self-sustaining status for the 37 not self-sustaining local populations
(blue hatched ranges).
“Not self-sustaining” local populations refers to the local populations assessed as “as likely as
not self-sustaining”, those assessed as “not self-sustaining”, and that assessed as “unknown”.
Given the uncertainty about the status of the Boreal Shield (SK1) local population, the
population and distribution objective is to manage for self-sustaining status. Implementation of
the schedule of studies for SK1 included in this recovery strategy (see Section 7.2) will provide
the data required to complete the integrated risk assessment for this range to determine its current
status as self-sustaining or not self-sustaining.

5.3

Timelines to Recovery

Boreal caribou exist in mature boreal forest ecosystems that evolved over centuries, and in turn
take decades to recover from disturbance. Reversing ecological processes detrimental to boreal
caribou (e.g. habitat degradation and loss, the increase in predator and alternate prey
populations), and instituting changes to management frameworks and ongoing land use
arrangements, will often require time frames in excess of 50 to 100 years. Given these realities,
while it is currently biologically and technically feasible to recover all local populations, under
the best efforts of all parties, some local populations will not return to a self-sustaining status for
a number of decades.
For several boreal caribou local populations, immediate actions to avoid extirpation are needed
such that recovery can be achieved over time. Recovery will be monitored continuously and
reported every five years (see Section 8).
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Figure 4. Population and distribution objectives for boreal caribou in Canada.
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5.4

Prioritizing Recovery Actions and Managing Risk

All local populations are included in the goal for the recovery of boreal caribou based on their
contributions to connectivity, representivity and redundancy. Each local population also faces
different challenges to maintain or achieve self-sustaining status. Successful recovery of boreal
caribou will require practical considerations and implementation of recovery actions tailored for
each range. Prioritization of recovery actions is best addressed at the range and/or action
planning stage where the allocation of effort and the rate of risk reduction for individual ranges
can best be determined.
Range and/or action planning will consider a multitude of information and factors, such as
regional ecological conditions, local population size and trend, boreal caribou movement
between ranges, habitat condition between ranges, distribution of resources for restoration
efforts, and others. In prioritizing recovery actions, consideration should be given to the current
risk of extirpation of a local population, the length of time to achieve a self-sustaining status,
ecological needs of connectivity, representivity and redundancy, as well as population and
habitat conditions.

5.5

Achieving Recovery for Self-Sustaining Local Populations

Recovery is achieved for the 14 self-sustaining local populations by maintaining population and
range conditions that support their self-sustaining status.

5.6

Achieving Recovery for Not Self-Sustaining Local Populations

Recovery is achieved for the 37 not self-sustaining local populations through a combination of
coordinated habitat restoration and population management actions applied over time to return a
local population to a self-sustaining status. For each not self-sustaining local population, the
timeframe for achieving recovery will vary depending on whether the habitat condition and/or
the population condition is/are a limiting factor.
For boreal caribou ranges where local populations are declining, stabilizing the local population
by halting its decline will require immediate action. For all ranges wherein the local population
size is small, achieving a stable population trend and recovering the population to a minimum of
100 animals2 will be necessary to mitigate risk of quasi-extinction. Although certain local
populations with fewer than 100 animals may be stable and persist over the short-term where
adequate suitable habitat supply is available, the long-term persistence of those populations is
less certain. In some instances, continued human intervention may be required to achieve the
minimum population size target.
In addition to managing local population size, habitat management will also be necessary. This
recovery strategy identifies 65% undisturbed habitat in a range as the disturbance management

2

100 animals provides a 0.7 probability of not reaching a quasi-extinction threshold of less than 10 reproductively
active females under stable conditions (Environment Canada, 2011b).
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threshold, which provides a measurable probability (60%) for a local population to be selfsustaining (see Appendix E).
For boreal caribou ranges with less than 65% undisturbed habitat:


restoration of disturbed habitat to a minimum of 65% undisturbed habitat will be necessary.

For boreal caribou ranges with greater than or equal to 65% undisturbed habitat:


maintenance of a minimum of 65% undisturbed habitat will be necessary.

There are 31 ranges where total disturbance exceeds 35% and which thereby do not meet the
disturbance management threshold of 65% undisturbed habitat (see Section 7.1.1). Of these
ranges, local population trends are declining (11 local populations), stable (eight local
populations) or unknown (12 local populations).
In six ranges the habitat condition is good (i.e. undisturbed habitat exceeds 65%), and the local
population trend is either declining (three local populations) or stable (three local populations).
Note that for the three ranges that report stable population trend with good habitat condition, the
quality of trend data and/or the small estimated population size resulted in those local
populations being assessed as not self-sustaining.
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6 BROAD STRATEGIES AND GENERAL APPROACHES TO
MEET OBJECTIVES
6.1

Actions Already Completed or Currently Underway

Federal, provincial and territorial governments, wildlife management boards, Aboriginal people,
non-government organizations, and affected industries across Canada have taken a range of
actions to manage and protect boreal caribou and their habitat. Examples of actions already
completed or currently underway vary across Canada, and include:


identification and delineation of boreal caribou ranges and habitats within ranges;



assessment of the population size and/or trend and/or distribution of local populations of
boreal caribou across Canada;



consideration of boreal caribou habitat requirements when planning and implementing forest
harvesting and other industrial activities;



development and implementation of operating guidelines for industrial development within
boreal caribou ranges;



land-use planning to identify areas within boreal caribou ranges where boreal caribou
conservation is prioritized;



closed, restricted, and/or managed hunting by Aboriginal and non-Aboriginal people, on a
voluntary basis or through regulations;



predator and alternate prey management in some ranges where local populations of boreal
caribou are rapidly declining;



development of cooperative stewardship agreements and activities to support the engagement
of Aboriginal organizations and stakeholders in the monitoring, management, and
conservation of boreal caribou;



preparation of outreach materials on boreal caribou and dissemination to interest groups and
the general public; and



research on boreal caribou ranges, habitat, ecology and limiting factors.

Collectively, these actions, and the level of commitment associated with these actions, are an
encouraging foundation upon which to build. Table 4 outlines the status of provincial and
territorial recovery planning for boreal caribou.
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Table 4. Status of boreal caribou recovery planning in provincial and territorial
jurisdictions where boreal caribou occur.
Provincial/
Territorial
Jurisdiction
Northwest
Territories

Recovery Document

Recovery Objective

 Action Plan for Boreal Woodland

 Conserve boreal caribou in all areas of the

Caribou Conservation in the Northwest
Territories, 2010-2015

 Implementation Plan for the Action

Northwest Territories to prevent from becoming
a species at risk in the Northwest Territories

 Maintain current contiguous distribution

Plan for Boreal Woodland Caribou in
the Northwest Territories: 2010-2015
British
Columbia

Alberta

 Implementation Plan for the Ongoing
Management of Boreal caribou in
British Columbia, 2011

 A Woodland Caribou Policy for Alberta,
June 2011

 Alberta Woodland Caribou Recovery
Plan, 2004/5 – 2013/14
Saskatchewan

 Draft Recovery Strategy for Boreal
Woodland Caribou in Saskatchewan,
2007

Manitoba

 Manitoba’s Conservation and Recovery
Strategy for Boreal Woodland Caribou,
2005

 Draft Action Plans for Boreal Woodland
Caribou Ranges in Manitoba – OwlFlinstone and Atikaki-Berens Ranges
Ontario

 Ontario Recovery Strategy, Woodland
Caribou, 2008

 Ontario Woodland Caribou
Conservation Plan, 2009

Quebec

 Quebec Recovery Strategy for
Woodland Caribou, 2005-2012

 Updated Recovery Strategy (2012-2022)
is completed and will be published
shortly
Newfoundland
and Labrador

 Recovery Strategy for Three Woodland
Caribou Herds in Labrador, 2004

 Updated Recovery Strategy is currently
being drafted

 Decrease rate of decline
 Reduce risk of extirpation for four populations
within 50 years

 Self-sustaining populations and maintain
distribution

 Ensure long-term habitat requirements within
ranges

 Promote, sustain, and enhance populations
 Maintain distribution of caribou and necessary
ecosystems across range

 Self-sustaining populations on all existing
ranges

 Maintain and/or increase habitat to support selfsustaining local populations

 Manage habitat on all ranges
 Maintain self-sustaining, genetically-connected
local populations of Woodland Caribou (forestdwelling boreal population) where they
currently exist, improve security and
connections among isolated mainland local
populations, and facilitate the return of caribou
to strategic areas near their current extent of
occurrence

 Maintain current distribution
 Achieve and maintain uniform distribution
(> 12,000 caribou)

 Maintain and consolidate the isolated Val-d’Or
and Charlevoix herds

 Prevent extinction and improve status of all
populations

 Achieve self-sustaining populations across
current and historical ranges
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6.2

Strategic Direction for Recovery

The following table (see Table 5) and narrative describe, at a national level, the broad strategies
and general approaches to be taken and the research and management activities needed to
address the threats to boreal caribou and achieve the population and distribution objectives for
each range. Many strategies and approaches are interrelated and details on their implementation
and their level of priority will differ across the country and by local population and habitat
conditions. Sequencing and timing of specific recovery actions and their level of priority will be
outlined and addressed in subsequent range plans and/or action plans (see Sections 7.4 and 9).
Table 5. Recovery planning table for boreal caribou
Threat or
Limitation

1

Priority

Broad Strategy
to Recovery

General Description of Research and Management
Approaches

Undertake
landscape level
planning that
considers current
and future boreal
caribou habitat
requirements

 Develop range plans (see Section 7.4) that outline range-specific
population and habitat management activities with measurable targets
to achieve recovery goal.

Landscape Level Planning
Habitat alteration as
a result of human
land-use activities

Urgent

Habitat alteration as
a result of natural
processes

 Undertake coordinated land and/or resource planning to ensure that
development activities are planned (type, amount, and distribution)
and implemented at appropriate spatial and temporal scales (e.g.
consider sensitive periods/areas such as calving).
 Plan to maintain habitat within and between boreal caribou ranges, to
maintain connectivity where required.
 Undertake coordinated planning among provincial and territorial
jurisdictions that jointly manage ranges (i.e. transboundary ranges) to
reach agreement on the overall strategic direction for local population
recovery.
 Develop range-appropriate cumulative effects assessment
approaches. Very large ranges (Northwest Territories (NT1), Far
North (ON9), and Quebec (QC6)) will require different approaches.
 Communicate among governments, wildlife management boards,
Aboriginal communities and organizations, non-governmental
organizations, and other organizations responsible for land and/or
resource management and/or conservation within the boreal forest to
ensure coordination of planning and management and, where
applicable, facilitate cross-jurisdictional cooperation and
implementation.

Habitat Management
Habitat alteration as
a result of human
land-use activities
Habitat alteration as
a result of natural
processes

Urgent

Manage habitat to
meet current and
future habitat
requirements of
boreal caribou

 Protect key areas for boreal caribou through appropriate habitat
management and protection mechanisms (e.g. legislated protected
areas, no development zones, mixed use zones, and conservation
agreements).
 Undertake coordinated actions to reclaim boreal caribou habitat
through restoration efforts (e.g. restore industrial landscape features
such as roads, old seismic lines, pipelines, cut-lines, temporary roads,
cleared areas; reconnect fragmented ranges).
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Threat or
Limitation

1

Priority

Broad Strategy
to Recovery

General Description of Research and Management
Approaches
 Measure and monitor disturbance on the landscape (see Section
4.2.1). Update range plans to reflect changes in habitat condition.
 Where ranges are highly disturbed, identify areas that will be
prioritized for boreal caribou recovery and targeted for early habitat
reclamation. Incorporate management guidelines and actions into
permitting conditions for activities identified as affecting boreal
caribou or their habitat.
 For ranges that are jointly managed (i.e. transboundary), undertake
collaborative habitat management among responsible provincial and
territorial jurisdictions to ensure equitable efforts are underway.
 Encourage stewardship of boreal caribou habitat among industries,
interest groups, and Aboriginal communities and organizations.
 Assess the impact of natural disturbance (e.g. forest fire) on the longterm habitat management of boreal caribou ranges. Where necessary,
incorporate short- and long-term boreal caribou habitat
considerations, along with other considerations, into forest fire
management.
 Monitor habitat and use adaptive management to assess progress and
adjust management activities as appropriate.

Mortality and Population Management
Predation

High

Manage predators
and alternate prey

 Where necessary, apply predator management as an interim
management tool, in conjunction with other management approaches
(e.g. habitat restoration and management), to achieve boreal caribou
local population growth. Alternate prey management may also be
applied in conjunction with predator management.
 Where applicable, consider effective indirect predator management
techniques as an alternative to direct predator management (e.g.
limiting predator access, penning of boreal caribou).
 Where mortality and/or population management are implemented,
monitor boreal caribou local populations and consider monitoring the
effects on other impacted species.

Hunting

Medium

Manage direct
human-caused
mortality of
boreal caribou

 Determine the extent of current hunting, and the effects of hunting on
boreal caribou local populations.
 In consultation with Aboriginal people, develop and implement
harvest strategies, where required to achieve boreal caribou recovery.
 Assess and address impacts of hunting regulations for all boreal
caribou ranges that overlap with other legally hunted Woodland
Caribou ecotypes.
 Reduce illegal hunting through stewardship, education and
enforcement.
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1

Threat or
Limitation

Priority

Broad Strategy
to Recovery

General Description of Research and Management
Approaches

Conduct
population studies
to better
understand
population
structure, trends
and distribution

 Where necessary, refine understanding of the structure and
functioning of boreal caribou local populations.

Population Monitoring
Knowledge gaps:
Population
dynamics (trends,
size, structure, and
distribution)

High

 Monitor population size and/or trend, as well as changes in boreal
caribou distribution over time and in relation to habitat condition and
disturbance.
 Coordinate data collection, data-sharing, and planning between or
among neighbouring provincial and territorial jurisdictions to
establish transboundary ranges where appropriate.
 Revise boreal caribou range delineations based on updated
population information from science and Aboriginal Traditional
Knowledge.

Knowledge gaps:
boreal caribou
health and
condition

Low Medium

Monitor boreal
caribou health and
condition

 Gather information, monitor and manage the health and body
condition of individual boreal caribou.

Knowledge gaps:
boreal caribou
sensory disturbance

Low Medium

Monitor and
manage sensory
disturbance of
boreal caribou

 Assess the extent, distribution, and possible consequences of sensory
disturbance (e.g. aircraft traffic, snowmobiles, all-terrain vehicles,
tourism, research, and equipment associated with oil and gas or
forestry) on boreal caribou, and where required reduce its effects,
particularly during sensitive periods (e.g. calving).
 Minimize disturbance to boreal caribou during monitoring and
research programs, and select monitoring and research techniques
that are the least intrusive.

1

Priority: reflects the level of priority of the broad strategy on a national level. This priority for each local
population may differ.

6.3

Narrative to Support the Recovery Planning Table

Recovery of boreal caribou will require the commitment, collaboration and cooperation among
federal, provincial and territorial jurisdictions, wildlife management boards, Aboriginal people,
local communities, landowners, industry and other interested parties. It will be important to
monitor habitat conditions, size and/or trend, and the distribution of boreal caribou local
populations so that the effectiveness of individual range management regimes can be evaluated,
and adjusted as necessary. It should also be recognized that it takes time for the impact of human
developments and natural disturbances on boreal caribou to become evident. Therefore, range
plans and/or action plans must take into account the likelihood of a delayed boreal caribou
population and distribution response to anthropogenic or natural habitat alterations.
6.3.1 Landscape Level Planning
As the range has been identified as the most relevant scale at which to plan for the conservation
of boreal caribou, undertaking landscape level land and/or natural resource planning is
appropriate for effective management of cumulative effects of habitat disturbance within boreal
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caribou ranges and for managing disturbance over time to ensure sufficient habitat is available
for boreal caribou, both of which are more difficult in the context of individual project approvals.
Range-level planning for boreal caribou should consider current and future human developments
and determine detailed management activities that are tailored to the conditions of the range and
the local population in question. Range plans and/or action plans should take into account natural
disturbances and cumulative effects of development within and between boreal caribou ranges.
It will be important to undertake coordinated land and/or resource planning to ensure that
development activities are planned and approved, taking into consideration the cumulative
impacts of all current and future developments within a range. Assessing cumulative effects will
require a different approach for large continuous ranges than for smaller discrete ranges. The
impact of disturbance that may be concentrated in part of a large continuous range may be
masked given the size of the range. Dividing the large areas into smaller management units may
allow land managers to better understand where the disturbance is occurring and plan
accordingly, in order to avoid irreversible range retraction and permanent breaks in range
connectivity.
In light of the impacts that actions taken in neighbouring ranges have on boreal caribou, it will be
important that provinces and territories take a collaborative approach to land and/or resource
planning, particularly in ranges that are jointly managed (i.e. transboundary), to ensure an agreed
upon direction to boreal caribou recovery is attained.
6.3.2 Habitat Management
Boreal caribou ranges will need to be managed to ensure their current and future ability to
support self-sustaining local populations. The effectiveness of various management activities
may vary between and within ranges due to differences in population condition and specific local
conditions.
Management of the amount, type and distribution of human developments will be necessary.
Both anthropogenic and natural disturbances will need to be monitored and measured. Methods
may vary in accordance with the information and tools available to the provinces and territories.
Anthropogenic disturbance (i.e. industrial and other human activities) will need to be managed in
a manner consistent with land and/or resource planning that has taken into account the current
and future habitat requirements of boreal caribou. Disturbed areas may need to be improved or
restored to support population and distribution objectives within each boreal caribou range.
Maintaining connectivity within and between habitat patches and ranges will be particularly
important for boreal caribou. In certain cases, it may be necessary to identify and designate
protected areas with biophysical attributes for boreal caribou. For ranges that are jointly managed
by provinces and territories (i.e. transboundary), collaborative habitat management approaches
will be necessary to ensure that equitable recovery efforts are underway. Though ranges may
cross provincial and territorial boundaries, each jurisdiction remains accountable for activities
carried out in their own range.
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6.3.3 Mortality and Population Management
6.3.3.1 Manage Predators and Alternate Prey
Human-induced habitat alterations have upset the natural balance between boreal caribou and
their predators, resulting in unnaturally high predation rates in some boreal caribou ranges. As a
result, in some ranges, a population management approach involving management of other
wildlife species (i.e. predators and alternate prey) may be required to stop boreal caribou declines
and stabilize the local population in order to prevent their extirpation in the short-term. Where
the condition of the local population warrants such measures, predator and in some cases
alternate prey management may be applied as interim management tools, recognizing that a
punctuated approach to mortality management may be necessary over a period of time while
habitat conditions in the range recover. Where mortality management is applied, concurrent
application of other management tools will be needed to achieve boreal caribou recovery. In
particular, habitat restoration and management will be necessary to recover the range conditions
to provide an adequate habitat supply system to support boreal caribou local populations.
Predator and alternate prey management should be considered simultaneously. Alternate prey
management applied in the absence of concurrent predator management has the potential to be
harmful to boreal caribou conservation.
6.3.3.2 Manage Direct Human-Caused Mortality of Boreal Caribou
The extent of hunting and its effect on boreal caribou local populations is largely unknown
across most of the distribution of boreal caribou. Therefore, it is important to first determine the
level of hunting within a range in order to understand the potential impact of hunting on the
viability of a local population. Attention should also be given to areas where boreal caribou
ranges overlap with legally hunted caribou ecotypes, and hunting regulations for the legally
hunted caribou ecotypes should be modified as appropriate. In areas where hunting is shown to
have a negative effect on local population viability, harvest strategies should be developed, in
consultation with Aboriginal people, to achieve boreal caribou recovery.
6.3.4 Population Monitoring
6.3.4.1 Conduct Population Studies to Better Understand Boreal Caribou Population
Structure, Trends and Distribution
There is considerable variation in the level of understanding of boreal caribou local population
structure and trends across their distribution. While accurate population size and trend estimates
are available for some local populations, for others, size and trend estimates are based primarily
on professional judgement and limited data. For local populations where little is known, baseline
population ecology studies such as boreal caribou collaring, aerial observations/counting, and on
the ground monitoring activities are required to establish a baseline from which to plan and
measure recovery progress. For all local populations, size and/or trend, and distribution should
be monitored over time to test the efficacy of management actions and adapt those management
actions as appropriate.
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6.3.4.2 Monitor Boreal Caribou Health and Condition
Parasites and disease can affect individual boreal caribou and may have effects at the local
population level in certain parts of the country. Pollution from oil and gas contaminated sites has
also been shown to negatively affect the health of boreal caribou and may result in mortality if
individuals consume toxins at waste sites. However, little is known about the severity of
parasites, disease and pollution to individual boreal caribou or to boreal caribou local
populations. Therefore, information on the health and body condition of boreal caribou should be
monitored to better understand the relationship between these threats and the viability of local
populations, and whether there is a need for additional recovery actions.
6.3.4.3 Monitor and Manage Sensory Disturbance of Boreal Caribou
The extent, distribution and effects of various sources of sensory disturbance (e.g. low-flying
aircraft, snowmobiles, equipment associated with various industries) on individual boreal caribou
and boreal caribou local populations should be assessed. Where required, management actions to
reduce the effects of sensory disturbance on boreal caribou should be implemented and the
effectiveness of the management actions should be monitored over time and adapted as
necessary.
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7 CRITICAL HABITAT
Under SARA, critical habitat is defined as “the habitat that is necessary for the survival or
recovery of a listed wildlife species and that is identified as the species’ critical habitat in the
recovery strategy or in an action plan for the species”. For boreal caribou, critical habitat
identification describes the habitat that is necessary to maintain or recover self-sustaining local
populations throughout their distribution. In some of the areas identified as critical habitat, the
quality of habitat will need to be improved for recovery to be achieved.
Boreal caribou shift in their use of range over space and time, in accordance with changes in the
location of biophysical attributes within the range as areas of disturbed and undisturbed habitat
cycle on the landscape. For a local population to be self-sustaining over time, this habitat supply
system (i.e. critical habitat) must function perpetually.

7.1

Identification of Critical Habitat for Boreal Caribou

Based on the foregoing, critical habitat for boreal caribou is identified for all boreal caribou
ranges, except for northern Saskatchewan’s Boreal Shield range (SK1), (see Figure 5) as:


the area within the boundary of each boreal caribou range that provides an overall ecological
condition that will allow for an ongoing recruitment and retirement cycle of habitat, which
maintains a perpetual state of a minimum of 65% of the area as undisturbed habitat; and



biophysical attributes required by boreal caribou to carry out life processes (see Appendix
H).

Based on methodology developed by Environment Canada (2011b), a disturbance management
threshold of 65% has been identified, which provides a measurable probability (60%) for a local
population to be self-sustaining (see Appendix E). The precise location of the 65% undisturbed
habitat within the range will vary over time. The habitat within a range should exist in an
appropriate spatial configuration such that boreal caribou can move throughout the range and
access required habitat when needed. The key to this identification is achieving and maintaining
an overall, ongoing range condition that allows for the dynamic habitat supply system, with the
biophysical attributes upon which boreal caribou depend, to operate. It is this dynamic habitat
supply system within the range boundaries, containing the biophysical attributes, that is the
habitat condition necessary for the recovery of boreal caribou.
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Figure 5. Critical habitat for boreal caribou in Canada.

33

Critical habitat is not identified in northern Saskatchewan’s Boreal Shield range (SK1). The high
fire, very low anthropogenic disturbance estimates for northern Saskatchewan represent a unique
situation that falls outside the range of variability observed in the data that informed the
disturbance model used by Environment Canada (2011b) (see Appendix F). Therefore, the
disturbance model that informed the identification of critical habitat has not been applied for this
range. More information is needed to confirm if the effect of total disturbance also applies in
ranges where there is high fire and very low anthropogenic disturbance. A schedule of studies
(see Section 7.2) is required to complete the critical habitat identification for the Boreal Shield
range (SK1) in northern Saskatchewan.
7.1.1 Components of Critical Habitat
The identification of critical habitat for boreal caribou is comprised of three components for each
range: i) Location of habitat; ii) Amount of habitat; and iii) Type of habitat. Appendix J provides
critical habitat component information for each boreal caribou range with the exception of
Saskatchewan’s Boreal Shield range (SKI) where critical habitat has not been identified.
Location
Location describes where critical habitat is found. For boreal caribou the relevant scale to
identify critical habitat is the range, which delineates the area within which critical habitat is
located. There are 51 ranges within the current distribution of the boreal caribou (see Figure 2
and Table 2).
Amount
Amount describes the quantity of critical habitat.
A strong relationship exists between habitat disturbance and whether a local population is stable,
increasing or decreasing. As the quantity and/or severity of disturbance increases, there is
increasing risk that a local population will be in decline (Environment Canada, 2011b), as further
described in Appendix E.
This recovery strategy identifies a minimum of 65% undisturbed habitat in a range as the
disturbance management threshold, which provides a measurable probability (60%) for a local
population to be self-sustaining. This threshold is considered a minimum threshold because at
65% undisturbed habitat there remains a significant risk (40%) that local populations will not be
self-sustaining.
Habitat disturbance within a range needs to be managed by the responsible jurisdiction at a level
that will allow for a local population to be self-sustaining. As there is variation in habitat and
population conditions between boreal caribou local populations across their distribution, for
some ranges it may be necessary to manage the range above the 65% undisturbed habitat
threshold, while for others it may be possible to manage the range below the 65% undisturbed
habitat threshold. However, there must be strong evidence, validated by Environment Canada,
from population data collected over an extended period of time to support the management
decision to establish a lower range-specific threshold (i.e. the lag effects of disturbance on a local
population have been considered and accounted for).
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In the absence of strong evidence to support lowering the undisturbed habitat threshold below
65%, the amount of critical habitat for all ranges is at least 65% undisturbed habitat. For
management purposes, the amount of critical habitat may need to be maintained or restored,
depending on the level of disturbance in a range.


In ranges with less than 65% undisturbed habitat, initially, critical habitat is the existing
habitat that over time would contribute to the attainment of 65% undisturbed habitat.



In ranges with 65% or more undisturbed habitat, critical habitat is at least 65% undisturbed
habitat in a range.



The habitat that is included in the 65% undisturbed habitat will change over time given the
dynamic nature of the boreal forest.

Section 4.2.1 describes the methodology used to measure disturbance for each range.
Type
Type describes the biophysical attributes of critical habitat.
Biophysical attributes are the habitat characteristics required by boreal caribou to carry out life
processes necessary for survival and recovery. Biophysical attributes within and adjacent to core
habitat areas of boreal caribou use will be more important to a local population than those that
are isolated and less accessible to boreal caribou (i.e. spatially separated by a disturbance). The
biophysical attributes for boreal caribou will vary over space and time with the dynamic nature
of the boreal forest. In addition, particular biophysical attributes will be of greater importance to
boreal caribou at different points in time. Certain biophysical attributes are required more by a
local population during different life processes, seasons or at various times over the years.
Information from Aboriginal Traditional Knowledge (Boreal Caribou ATK Reports, 2010-2011),
habitat selection analyses, and scientific published reports (Environment Canada, 2011b) were
used to summarize the biophysical attributes necessary for boreal caribou. Results are
categorized by the habitat type (e.g. calving habitat, winter habitat) and are provided by ecozone
in order to capture the ecological variation across the current distribution of boreal caribou (see
Appendix H). In addition to variation across ecozones, the biophysical attributes necessary for
boreal caribou will vary both between and within ranges. For certain ranges, more specific
information was made available to describe biophysical attributes and this has been included in
Appendix H.

7.2

Schedule of Studies

A schedule of studies is required under SARA where available information is inadequate to
identify critical habitat. The schedule of studies outlines the essential studies required to identify
the critical habitat necessary to meet the population and distribution objectives for boreal caribou
set in this recovery strategy.
There is evidence suggesting that fire does cause stress on boreal caribou local populations when
the proportion of the range disturbed by fire is high. Precaution around the additional effects of
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anthropogenic disturbance in boreal caribou ranges that experience high levels of fire is
necessary. Additional population trend data is required to understand the relationship between
disturbance and boreal caribou survival in ranges with high fire and very low anthropogenic
disturbance. This disturbance relationship occurs in northern Saskatchewan’s Boreal Shield
range (SK1).
The following schedule of studies is required to complete the identification of critical habitat in
the Boreal Shield range in northern Saskatchewan (SK1).
Table 6. Schedule of studies required to complete the identification of critical habitat in
the Boreal Shield range (SK1) in northern Saskatchewan.
Description of Activity

Rationale

Timeline

Collect population information (size,
trend, etc.) for a minimum of 2 years in
SK1 where population condition is
unknown.

The effect of a high fire and very low
anthropogenic disturbance habitat
condition on the SK1 local
population is unknown. These
activities will provide the necessary
information to identify critical
habitat.

Population data collected
and critical habitat identified
for SK1 by end of 2016.

Update disturbance model in
Environment Canada’s Scientific
Assessment (2011b) by including
population information for SK1 to
incorporate situations of high fire and
very low anthropogenic disturbance.
Identification of critical habitat in SK1.

7.3

Activities Likely to Result in the Destruction of Critical Habitat

SARA requires that a recovery strategy identify examples of activities likely to destroy critical
habitat. Destruction is determined on a case by case basis. Destruction would result if part of the
critical habitat were degraded, either permanently or temporarily, such that it would not serve its
function when needed by boreal caribou. Destruction may result from a single activity, multiple
activities at one point in time, or from the cumulative effects of one or more activities over time
(Government of Canada, 2009).
Activities that are likely to result in the destruction of critical habitat, include, but are not limited
to, the following:


Any activity resulting in the direct loss of boreal caribou critical habitat. Examples of such
activities include: conversion of habitat to agriculture, forestry cut blocks, mines, and
industrial and infrastructure development.



Any activity resulting in the degradation of critical habitat leading to a reduced, but not total
loss of both habitat quality and availability for boreal caribou. Examples of such activities
include: pollution, drainage of an area, and flooding.
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Any activity resulting in the fragmentation of habitat by human-made linear features.
Examples of such activities include: road development, seismic lines, pipelines, and
hydroelectric corridors.

The likelihood that critical habitat will be destroyed is increased if any one of these activities, or
combination thereof, were to occur in such a manner, place and time, that after appropriate
mitigation techniques (see Appendix I) any one of the following were to occur:


compromise the ability of a range to be maintained at 65% undisturbed habitat;



compromise the ability of a range to be restored to 65% undisturbed habitat;



reduce connectivity within a range;



increase predator and/or alternate prey access to undisturbed areas; or



remove or alter biophysical attributes necessary for boreal caribou.

A single project/activity may or may not result in the destruction of critical habitat; however,
when considered in the context of all current and future development activities within and among
ranges, the cumulative impacts may result in the destruction of critical habitat.
Mitigation of adverse effects from individual projects/activities will require a coordinated
approach and management of cumulative effects within and among ranges. A cumulative effects
assessment is essential to position the proposed project/activity in the context of all current and
future development activities. The cumulative effects assessment will:


assess the impact of all disturbances (anthropogenic and natural) at the range-scale;



monitor habitat conditions, including the amount of current disturbed and undisturbed habitat
(see Section 4.2.1), and amount of habitat being restored;



account for planned disturbances; and



assess the distribution of disturbance in large ranges for risk of range retraction in parts of the
range.

For large continuous ranges, a different approach for assessing cumulative effects will be
required than for smaller discrete ranges. Dividing the large areas into smaller management units
will allow land managers to understand where the disturbance is occurring and avoid irreversible
range retraction and a permanent break in range connectivity.
Determination of whether an activity is likely to result in the destruction of critical habitat will be
facilitated by a range plan. For example, a range plan would identify activities that are likely to
result in direct loss, degradation, and/or fragmentation of habitat, relevant to specific local
circumstances. Any development that does not align with the range plan would be considered an
activity likely to destroy critical habitat.
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7.4

Range Plans

Given the dynamic nature of boreal caribou habitat requirements, the landscape scale at which
those requirements operate, and the highly variable present-day land management and ecological
conditions that exist among all boreal caribou ranges, range-specific approaches to protecting
critical habitat, and in many cases improving the condition of critical habitat for this species, are
needed.
In light of jurisdictional responsibilities for land and natural resource management, it is expected
that they will develop range plans. In areas where the responsibility for land and natural resource
management varies, range plans will be developed collaboratively between all responsible
authorities. Range plans may be stand-alone documents, or part of other planning documents
including action plans.
Range plans will outline how the given range will be managed to maintain or attain a minimum
of 65% undisturbed habitat over time. Specifically each range plan should reflect disturbance
patterns on the landscape, as measured and updated by the provinces and territories, and outline
measures and steps that will be taken to manage the interaction between human disturbance and
natural disturbance.
Difference between a range plan and an action plan
Action plans, which are required under SARA, provide the public and stakeholders with details
on how the recovery strategy will be implemented. Action plans include a broad spectrum of
subjects, such as: measures to address threats and to achieve population and distribution
objectives; an evaluation of socio-economic costs and benefits to be derived from its
implementation; and an approach for monitoring and reporting, etc. An action plan is not
necessarily range-specific; it could cover multiple ranges or even specific recovery measures
within a range. Range plans are documents that outline how a given range will be managed to
ensure that critical habitat is protected from destruction.
Purpose of a range plan
The main purpose of a range plan is to outline how range-specific land and/or resource activities
will be managed over space and time to ensure that critical habitat is protected from destruction.
As such, each range plan should reflect disturbance patterns on the landscape, as measured and
updated by the provinces and territories, and outline the measures and steps that will be taken to
manage the interaction between human disturbance, natural disturbance, and the need to maintain
or establish an ongoing, dynamic state of a minimum of 65% of the range as undisturbed habitat
at any point in time to achieve or maintain a self-sustaining local population. While the general
ecological principles and critical habitat dynamics described in the recovery strategy apply to all
ranges, individual ranges also possess a unique mix of ecological and land use conditions (e.g.
population condition, habitat condition and configuration, social and legal arrangements) that
must be factored into decision making.
The range plans, consistent with this recovery strategy, will be one factor considered by the
Minister of the Environment in forming an opinion on whether the laws of the province or
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territory effectively protect critical habitat within each boreal caribou range. As such, range plans
should contain the background information necessary for the Minister of the Environment to
make an informed assessment of whether critical habitat protection is in place or is being
realistically pursued throughout the range. Specifically, range plans should indicate what laws of
the province or territory, legislative and/or regulatory provisions, licences or other instruments
issued under an Act or regulation, or contractually binding agreements the jurisdiction intends to
use to protect critical habitat. In the absence of range plans, the minister will use the best
available information and consult with the jurisdiction to determine whether critical habitat is
effectively protected. If the minister is of the opinion that there are no provisions in or measures
under SARA or another Act of Parliament that protect the critical habitat (including a section 11
agreement) and the laws of the provinces and territories do not effectively protect their critical
habitat, the Minister of the Environment is required to recommend that a protection order be
made to the to the Governor in Council.
Range plans may form part of an action plan under SARA. However, in order to be adopted in
whole or in part as an action plan by the Minister of the Environment, the range plan and the
process used to develop it will need to meet the requirements of section 48 (cooperation) and
section 49 (content) of SARA. In addition, range plans will be used to inform reporting that is
required under SARA on implementation and progress toward meeting the population and
distribution objectives of this recovery strategy. Finally, range plans may be used to inform
decisions related to environmental assessments, issuance of permits (either under SARA or other
applicable legislation), and other similar approval processes.
Process for developing a range plan
The development of each range plan will be led by the responsible provincial or territorial
jurisdiction. In areas where the management responsibility for land and natural resource
management varies, range plans will likely be multi-jurisdictional led between all responsible
authorities. Range plans should be developed in a collaborative manner with directly affected
stakeholders. Jurisdictions should also apply the appropriate level of cooperation with Aboriginal
people as they would in any other resource management planning process that is undertaken
within their province or territory. The exact process of collaboration that is used is the
responsibility of each jurisdiction and may vary between jurisdictions.
Range plans may be updated by the jurisdictions over time to reflect changes in habitat and
population conditions for any given range. In particular, range plans should be updated following
any significant natural disturbance event (e.g. forest fires).
Timelines for the development of a range plan
Given the variation in management contexts, population and habitat information, and levels of
risk across the geographic distribution of boreal caribou, range plans should be completed by the
responsible jurisdiction(s) within 3-5 years of the posting of this recovery strategy.
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What should be included in a range plan?
There is no single prescriptive approach to developing a range plan, and jurisdictions may select
those approaches they consider most appropriate. Range plans should include such things as:


Demonstration of how at least 65% undisturbed habitat in the range will be achieved and/or
maintained over time;



List of the laws of the province or territory (including any corresponding regulations,
permits, licenses, etc.) and conservation measures (such as agreements, programs,
compliance incentives, conservation leases, etc.) that will be used to prevent activities likely
to destroy critical habitat;
o Include land tenure assessment for all areas of critical habitat within each range
o Where protection measures do not exist, the range plan should indicate the steps
being taken to put them in place and the expected timeline for implementation



Information on range-specific activities likely to destroy critical habitat within each range.
This will involve identifying and assessing current projects/activities as well as any
foreseeable future projects/activities, and should include a cumulative effects analysis;



An approach for measuring disturbance to the landscape and monitoring critical habitat to
ensure that protection mechanisms are in place and are working to prevent the destruction of
boreal caribou critical habitat;



An approach for monitoring population trends to ensure that local populations are responding
positively to management techniques;



An approach for monitoring natural disturbances, and habitat quality and quantity; and



Identification of information needs and plans for addressing information gaps.
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8 MEASURING PROGRESS
Under SARA, the competent minister must report on the implementation of a recovery strategy
and the progress towards meeting its objectives every five years. Population and habitat
conditions for boreal caribou will change over time given the changes to population
demographics, the dynamic nature of the boreal ecosystem and the manner in which the species
shifts in its use of the landscape over time. Accordingly, the five-year time frame for reporting
on implementation allows for these changes to be included in an updated recovery strategy, and
for subsequent range plans and action plans to be updated under an adaptive management
framework.
Monitoring of boreal caribou local populations based on performance indicators will be essential
to have the information necessary to evaluate the effectiveness of management actions and to
make necessary adjustments through an adaptive management process over time.

8.1

Adaptive Management

The process of adaptive management planning and implementation acknowledges and supports
the adjustment of management actions in light of new or more refined knowledge. Through
adaptive management, knowledge gaps and uncertainties are identified, evaluated, and reported
as information needs, addressed through monitoring and research, and then implemented through
revised and improved management actions.
The challenge of achieving the recovery goal of self-sustaining local populations of boreal
caribou will vary by boreal caribou range given the habitat and population conditions and
management context associated with each range. In order to ensure adaptive management is
applied to boreal caribou recovery, cooperation with federal, provincial and territorial
jurisdictions, wildlife management boards, Aboriginal people, and others involved in the
conservation, survival and recovery of boreal caribou is required.

8.2

Performance Indicators

The performance indicators presented below provide a way to define and measure progress
toward achieving the population and distribution objectives.
The ultimate performance indicator of boreal caribou recovery is self-sustaining local
populations throughout the entirety of their distribution in Canada. Performance indicators for
this recovery strategy are that the population and distribution objective is met for each boreal
caribou range, and that boreal caribou become less at risk. Recovery of all boreal caribou local
populations is technically and biologically feasible; however given the challenges of recovery for
boreal caribou, some local populations that are currently not self-sustaining will likely require a
number of decades to return to a recovered state.
The performance indicators described below are provided as national guidelines to gauge the
successful implementation of the recovery strategy. More detailed performance indicators that
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reflect the specific local conditions (e.g. population condition, habitat condition, alternate
prey/predator dynamics, mortality rates) of each boreal caribou range will need to be developed
at the range plan and/or action plan stage.
General:
a) Complete range plans for each range within 3-5 years of the posting of this recovery
strategy (see Section 7.4).
Population Condition (population trend and size):
a) Maintain current distribution of boreal caribou across Canada.
b) Achieve and/or maintain a stable to increasing population trend as measured over five
years (i.e. λ ≥ stable) or other empirical data that indicates population trend is stable or
increasing.
c) Achieve a minimum of 100 animals for boreal caribou ranges with population estimates
of less than 100 animals, or show progress towards this goal every five years.
Habitat Condition (amount and type of undisturbed habitat):
a) For ranges with 65% or more undisturbed habitat, maintain the undisturbed habitat that
includes the biophysical attributes needed for boreal caribou to carry out life processes at
a minimum of 65% of the total range.
b) For ranges with less than 65% undisturbed habitat, identify in a range and/or action plan
specific areas of existing undisturbed habitat, as well as those areas where future habitat
is to be restored to an undisturbed condition over reasonable, gradual increments every
five years.
c) Provide measurements of disturbance for each range that reflect the best available
information, as provided by the provinces and territories, to update the recovery strategy
accordingly every five years.
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9 STATEMENT ON ACTION PLANS
As required by SARA, the Minister of the Environment will complete one or more action plans
under this recovery strategy by December 31, 2015. These action plans will provide information
on recovery measures that should be taken by Environment Canada and other federal
government departments and agencies including Parks Canada Agency, Aboriginal Affairs and
Northern Development Canada, Department of National Defence and the Canadian Forces
among others, provincial and territorial jurisdictions, wildlife management boards, Aboriginal
people, stakeholders and other organizations involved in the conservation, survival and recovery
of boreal caribou. Action plans provide the public and stakeholders with details on how the
recovery strategy will be implemented. Action plans include a broad spectrum of subjects, such
as: measures to address threats and to achieve population and distribution objectives; an
evaluation of socio-economic costs and benefits to be derived from its implementation; and an
approach for monitoring and reporting. An action plan is not necessarily range-specific; instead it
could cover multiple ranges.
Range plans are documents that outline how the habitat condition within a given range will be
managed over time and space to ensure that critical habitat for boreal caribou is protected from
destruction and therein, that each local population will either continue to be self-sustaining or
become self-sustaining over time.
The Minister of the Environment may adopt or incorporate parts of a range plan, an existing
provincial or territorial plan, or other relevant planning documents that meet the requirements of
SARA as an action plan. Where the Minister of the Environment proposes to adopt an existing
plan or a portion of it as a SARA action plan, it will be posted on the Species at Risk Public
Registry for the prescribed 60-day comment period. Within 30 days after the expiry of the
comment period, and considering the comments received, the minister will publish a final action
plan.

9.1

Coordinated Approach

9.1.1 Provincial and Territorial Jurisdictional Leadership
Provinces and territories have the primary responsibility for management of lands and wildlife
within boreal caribou distribution, however this responsibility does vary in some parts of the
country. In the Northwest Territories, for example, Aboriginal Affairs and Northern
Development Canada also has a significant role to play, as does the Parks Canada Agency where
boreal caribou exist within national parks and historic sites.
Range plans and/or action plans will inform broader land-use planning and decision making, and
will require substantial inter-agency communication and cooperation. Coordination will be
particularly important for range and/or action plans that address boreal caribou recovery in
transboundary ranges, and for ensuring connectivity within ranges and across the species current
distribution is maintained.
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9.1.2 Aboriginal Involvement
The Minister of the Environment must cooperate with affected Aboriginal organizations for
recovery strategies and action plans. Across Canada, cooperation with Aboriginal people is key
to the success in developing and implementing action plans.
In acknowledgement of the existing Aboriginal and treaty rights of Aboriginal peoples of
Canada, and to the extent possible, details of harvesting plans for local populations, consistent
with the principles of conservation, will be addressed in range and/or action plans subsequent to
this recovery strategy. When applicable, harvesting plans will follow the required process under
Land Claim Agreements or provincial/territorial laws. Aboriginal involvement will be required
to determine population targets that ensure stable boreal caribou local populations are maintained
and recovery of local populations that are not self-sustaining is achieved, while providing for
traditional harvesting practices consistent with conservation and existing Aboriginal and treaty
rights of Aboriginal peoples of Canada.
9.1.3 Stakeholder Engagement
Success in the recovery of this species depends on the commitment, collaboration, and
cooperation of many different constituencies that will be involved in implementing the broad
strategies and general approaches set out in this recovery strategy and will not be achieved by
Environment Canada, or any other jurisdiction, alone. All stakeholders, including the industry
sector, environmental organizations, and private landowners should be engaged where
appropriate in developing and implementing action plans.

9.2

Range Specific Actions

The recovery of boreal caribou requires actions that will vary by individual boreal caribou range
based on the population and habitat conditions. Each range will require a range-specific path
forward for the recovery of boreal caribou. As described under Section 7.4, range plans and/or
action plans are needed to guide protection and management of critical habitat, and overall
recovery actions, in each boreal caribou range.
Range plans describe how critical habitat will be protected. These jurisdictionally-led range
plans will be produced for each range within 3-5 years of the posting of this recovery strategy. In
the absence of a range plan, the Minister of the Environment will use the best available
information and consult with the jurisdiction to make a determination on the state of protection
of critical habitat for boreal caribou.
9.2.1 Habitat and Population Management
The broad strategies and general approaches to meet the population and distribution objectives
(see Section 6), as set out in this recovery strategy, will inform the development of subsequent
range plans and action plans, where detailed local-level planning will occur to guide the
implementation of recovery actions.
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The broad strategies and general approaches are designed to guide range and action planning
based on the state of each boreal caribou range. Many approaches and strategic directions are
inter-related and should be implemented as described in the range plans and action plans.
Generally, for self-sustaining local populations, minimal management actions may be necessary,
and strategically planned development could take place without threatening boreal caribou and
the status of the local population. Where local populations are not self-sustaining, specific
management action is needed, in some cases for many decades, until sufficient habitat is restored
and the population condition is improved. Mortality management, including predator and
alternate prey management, may be needed to help prevent extirpation of a boreal caribou local
population in the interim while habitat management efforts are underway to restore the
ecological conditions of the range necessary to support a self-sustaining local population.
Jurisdictions are accountable for the long-term planning and management of boreal caribou
ranges with the implementation of different habitat and population management tools available at
their discretion, depending on the specific local conditions. The implementation of habitat
management practices, such as fire suppression, and mortality management practices, such as
predator control, are at the discretion of jurisdictions, and the application of these tools will vary
in accordance with jurisdictional policies and procedures.
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10 GLOSSARY
Note: The following terms are defined in accordance with their use in this document.
Aboriginal Traditional Knowledge (ATK): ATK includes, but is not limited to, the knowledge
Aboriginal peoples have accumulated about wildlife species and their environment. Much of this
knowledge has accumulated over many generations.
Anthropogenic: caused by human activity.
Biological feasibility: recovery is determined to be biologically feasible under the following
circumstances: individuals of the wildlife species that are capable of reproduction are available
now or in the foreseeable future to sustain the population or improve its abundance; sufficient
suitable habitat is available to support the species or could be made available through habitat
management or restoration; and primary threats to the species or its habitat can be avoided or
mitigated.
Biophysical attributes: habitat characteristics required by boreal caribou to carry out life
processes necessary for survival and recovery (see Appendix H).
Current distribution (extent of occurrence): the area that encompasses the geographic
distribution of all known boreal caribou ranges, based on provincial and territorial distribution
maps developed from observation and telemetry data, local knowledge (including in some cases
Aboriginal Traditional Knowledge), and biophysical analyses.
Disturbance management threshold: at the scale of boreal caribou range, the habitat
disturbance point below which conditions are such that the recovery goal will likely be met (i.e.
acceptable level of risk), and above which the outcome is either highly uncertain or
unacceptable.
Disturbed habitat: habitat showing: i) anthropogenic disturbance visible on Landsat at a scale
of 1:50,000, including habitat within a 500 m buffer of the anthropogenic disturbance; and/or ii)
fire disturbance in the last 40 years, as identified in data from each provincial and territorial
jurisdiction (without buffer).
Existing habitat: the entire boreal caribou range area minus permanent alterations. See also
permanent alterations.
Local population: a group of boreal caribou occupying a defined area distinguished spatially
from areas occupied by other groups of boreal caribou. Local population dynamics are driven
primarily by local factors affecting birth and death rates, rather than immigration or emigration
among groups.
In this recovery strategy, “local population” refers to a group of boreal caribou occupying any of
the three types of boreal caribou ranges (i.e. conservation unit, improved conservation unit, local
population unit). See also range.
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Not self-sustaining local population: in the population and distribution objectives “not selfsustaining local population” includes both the local populations assessed as “as likely as not selfsustaining” and those assessed as “not self-sustaining”.
Permanent alterations: existing features found within a range, such as industrial and urban
developments, permanent infrastructure, and graded or paved roads that do not currently possess
or have the potential to possess the biophysical attributes of critical habitat for boreal caribou.
Quasi-extinction: a population with less than 10 reproductively active females.
Range: the geographic area occupied by a group of individuals that are subject to similar factors
affecting their demography and used to satisfy their life history processes (e.g. calving, rutting,
wintering) over a defined time frame. Environment Canada (2011b) identified three types of
boreal caribou ranges categorized based on the degree of certainty in the delineated range
boundaries (i.e. conservation unit, improved conservation unit, local population unit).
Range plan: a document that demonstrates how the habitat condition within a given range will
be managed over time and space to ensure that critical habitat for boreal caribou is protected
from destruction and therein, that each local population will either continue to be self-sustaining
or become self-sustaining over time.
Self-sustaining local population: a local population of boreal caribou that on average
demonstrates stable or positive population growth over the short-term (≤20 years), and is large
enough to withstand stochastic events and persist over the long-term (≥50 years), without the
need for ongoing active management intervention.
Technical feasibility: recovery is determined to be technically feasible when recovery
techniques exist to achieve the population and distribution objectives or can be expected to be
developed within a reasonable timeframe.
To the extent possible: current evidence supports the conclusion that the recovery of all local
populations is technically and biologically feasible. There may be situations where recovery of a
particular local population proves to be, over time and through unforeseen circumstances, not
biologically or technically feasible and as such may affect the likelihood of achieving the
population and distribution objectives for some local populations.
Undisturbed habitat: habitat not showing any: i) anthropogenic disturbance visible on Landsat
at a scale of 1:50,000, including habitat within a 500 m buffer of the anthropogenic disturbance;
and/or ii) fire disturbance in the last 40 years, as identified in data from each provincial and
territorial jurisdiction(without buffer). Disturbance within the 500 m buffer would result in a
reduction of the undisturbed habitat.
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