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EXECUTIVE SUMMARY
This document addresses recovery planning efforts for the South Selkirk Subpopulation of Southern
Mountain Caribou, a distinct population of the woodland caribou (Rangifer tarandus caribou) subspecies.
It was developed by the Selkirk Caribou International Technical Work Group (SCITWG), whose
participants include tribal, local government, state, and federal representatives from the United States
(U.S.) together with First Nation and provincial representatives from British Columbia (B.C.), Canada.
This Management Plan follows the U.S. Fish and Wildlife Service’s recovery plan format, which consists
of three parts: Part 1 – science/background summary, Part 2 – management goals, and Part 3 –
implementation plan. Parts 1 and 3 are living documents and will be updated regularly, while Part 2 sets
the management goals for this subpopulation.
South Selkirk Caribou are a subpopulation of Southern Mountain Caribou. Unlike other distinct
populations of caribou and other deer species, in general Southern Mountain Caribou move to higher
elevations during the winter. The deeper snowpack conditions provides them lift to feed on tree lichens
and separates them from predators. Southern Mountain Caribou historically existed in an interconnected
population that extended from central British Columbia south into the states of Washington and Idaho.
Currently, this population has been fragmented into 17 isolated subpopulations, of which two have been
extirpated since 2002.
The Southern Mountain Caribou are an important population in the culture and history of the Ktunaxa
Nation (including the Kootenai Tribe of Idaho, Ktunaxa Nation Council and Confederated Salish and
Kootenai Tribes), Kalispel Tribe and other indigenous peoples.
The South Selkirk subpopulation was listed under the Endangered Species Act in 1983, when the
population numbered 26 animals. This subpopulation along with the Southern Mountain Population was
listed under Canada’s Species at Risk Act in 2000.
In 2018, 95% of the management area had regulatory mechanisms in place to protect caribou habitat.
Winter motorized use is prohibited in caribou high use areas in BC and by a court injunction in a majority
of the U.S. portion of the management area.
Between 1987-1990 and 1996-1998, 60 (Idaho) and 43 (Washington/BC) caribou were augmented into
this subpopulation, respectively. Between 1988 and 2009, the subpopulation has varied from 33 to 55
animals. From 2002 through 2009, the population steadily increased from 34 to 46 animals. Since 2009,
the population experienced a steady and sharp decline to a population of three animals in 2018. It is
believed that this decline is due to unsustainable predation rates. Of the 42 known mortalities within this
subpopulation, 26 mortalities were due to predation. The cause of the steep decline from 11 to 3 animals
from 2017 to 2018 remains unknown.
The vision for South Selkirk Caribou is to retain and bolster the wild herd in the southern Selkirk
Mountains so that it is able to persist over the long-term and contribute to the conservation of Southern
Mountain Caribou. Active management (that is, human intervention) will be necessary to ensure the longterm health, persistence, and a transboundary distribution for this subpopulation, which may eventually
support indigenous subsistence and Treaty-reserved harvest and recreational hunting.
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Given current habitat, the SCITWG set a population objective of 90 animals for this subpopulation. In
addition, genetic interchange would be needed and could be accomplished naturally or through
management actions.
To fulfill the vision and achieve the population objective, the following broad actions are needed:
•
•
•
•
•
•

Increase the abundance and distribution of South Selkirk Caribou within the Management Area.
Maintain the genetic integrity (diversity/characteristics) of South Selkirk Caribou within the
Management Area.
Maintain appropriate habitat quality and quantity within the Management Area so that it is
capable of supporting 90 South Selkirk Caribou.
Inform, educate, and involve the public in implementation activities.
Adaptively manage implementation activities.
Adaptively manage multiple uses as consistent with South Selkirk Caribou conservation.

Near-term actions (2018-2022) to achieve the broad actions include the following:
•
•

•
•

•
•

•
•
•
•
•
•

Continue monitoring the remaining population (annual census, radio collars, genetic evaluation).
A radio-collared bull caribou mortality was investigated on 6/20/17 with cause of death
inconclusive. An additional aerial survey is planned in the spring of 2018 to search for evidence
of the remaining 7 caribou missing since the 2017 census (unknown fate).
Identify, protect and enhance travel corridors within the management area.
Review the overall approach to the maternal pen (given a population of 3 animals), assess
options, and identify next steps (e.g., reevaluate site, repair pen, move animals and/or investigate
potential augmentation).
Evaluate and support opportunities to monitor predator populations, reduce predator populations
near caribou, reduce alternate prey densities, etc.
Participate in development of U.S. Forest Service Winter Travel plans and development of British
Columbia Ministry of Forests, Lands, Natural Resource Operations and Rural Development
(BCMF) recreation management.
Implement actions to reduce injury and/or mortality to South Selkirk Caribou associated with
Highway 3 in B.C.
Maintain current levels of habitat protection and minimize additional caribou habitat
fragmentation.
Provide regular updates to stakeholders and interested public on the status of the South Selkirk
Subpopulation.
Convene an annual SCITWG meeting.
Continue research to identify and evaluate factors limiting South Selkirk Caribou.
Review opportunities to adaptively manage multiple uses (e.g., seasonal recreation, road access,
timber harvest) consistent with South Selkirk Caribou conservation.
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ACRONYMS
AT

Alpine tundra

BCMF

British Columbia Ministry of Forest, Lands, Natural Resource Operations, and Rural
Development

BCME

British Columbia Ministry of Environment

CNF

Colville National Forest

CMU

Caribou Management Unit

COSEWIC

Committee on the Status of Endangered Wildlife in Canada

DU

Designatable Unit (SARA term)

DPS

Distinct Population Segment (ESA term)

ECCC
ESA

Environment and Climate Change Canada
Endangered Species Act (U.S.)

ESSF

Engelmann spruce-subalpine fir

ICH

Interior cedar-hemlock

IDFG

Idaho Department of Fish and Game

IDL

Idaho Department of Lands

IPNF

Idaho Panhandle National Forest

GAR

Government Actions Regulation (Canadian)

LRMP

Land and Resource Management Plan (U.S. Forest Service)

MCRIPPB

Mountain Caribou Recovery Implementation Plan Progress Board

NCC

Nature Conservancy of Canada

NFS

National Forest Service

SARA

Species at Risk Act (Canada)

SCITWG

Selkirk Caribou International Technical Work Group

USFS

U.S. Forest Service

USFWS

U.S. Fish and Wildlife Service

WDFW

Washington Department of Fish and Wildlife
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GLOSSARY
Anthropogenic

Of, relating to, or resulting from the influence of humans on nature.
Having to do with, or caused by, humans.

Biogeoclimatic zones

A classification system used by the British Columbia Ministry of
Forests for the province's fourteen different ecosystems. A
biogeoclimatic zone is defined as “a geographic area having similar
patterns of energy flow, vegetation and soils as a result of a broadly
homogenous macroclimate”.

Biodiversity

Refers to the variety and variability among living organisms and the
ecological complexes in which they occur.

Boreal Forest Biome

A climatic zone in the northern hemisphere characterized by a large
annual range in temperatures with prolonged snow cover during
winters and short summers that are generally hot. Boreal forests, also
known as taiga or snow forest, are characterized by coniferous tree
species consisting mostly of pines, spruces, and larches.

Canadian Crown Lands

Land owned by the Canadian federal or provincial governments.
Authority for control of these public lands rests with the Crown.

Caribou Management Units

Caribou Management Units (CMUs) were designated to facilitate
habitat evaluation within the Management Area. Each CMU is
approximately the size of an average home range of Southern
Mountain Caribou in the Selkirk Mountains (i.e. 7,770 ha or 19,200
acres).

Cat-skiing

Cat-skiing or snowcat-skiing involves transport of skiers or
snowboarders by a snowcat machine to remote mountain sites that
are generally outside of formal ski areas.

Cervids

Any member of the deer family, Cervidae, comprising deer, caribou,
elk, and moose, characterized by the bearing of antlers in the male or
in both sexes.

Climate Envelope Model

Climate envelope models describe the climate where a species
currently lives (its climate “envelope”), and then map the geographic
shift of that envelope under climate change.

Critical Habitat (Canada)

Critical habitat is defined in the federal Species at Risk Act (SARA)
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 action plan for the species”.
Critical habitat identification alone is not an automatic “protection”
designation. Federal or non-federal laws or bylaws may be in place
to provide protection.

Critical Habitat (U.S.)

Critical habitat is defined in the United States Endangered Species
Act (ESA) as, specific areas within the geographical area occupied
by the species at the time it is listed on which are found those
physical or biological features essential to the conservation of the
species and which may require special management considerations
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or protection; and specific areas outside the geographical area
occupied by the species at the time it is listed upon a determination
that such areas are essential for the conservation of the species.
Delist

The process of removing an animal or plant from the U.S. federal list
of Endangered and Threatened Wildlife and Plants.

Designatable Unit

Spatially, ecologically, or genetically discrete and evolutionarily
significant units that are considered irreplaceable components of
biodiversity under the Species at Risk Act in Canada.

Distinct Population Segment

By USFWS policy, includes any population of a taxon (i.e., species
or subspecies) that is considered physically, physiologically,
ecologically, or behaviorally discrete (i.e., separated) from other
populations of the taxon; that is considered significant (e.g., persists
in a unique ecological setting, has markedly different genetics) to the
remainder of the taxon; and that is considered threatened or
endangered pursuant to the ESA.

Ecotype

A subdivision of a species or subspecies whose members are adapted
to a specific environment.

Ecotypic

Of or pertaining to an ecotype (see ecotype).

Edge habitat (and edge effects)

Edge habitat occurs at the intersection(s) of two or more habitat
types. In ecology, edge effects refer to the changes in population or
community structures that occur where habitats meet.

Extirpated species

A species no longer surviving in regions that were once part of their
historical range.

Fire Regime

Fire regime is a generalized description of the role fire plays in an
ecosystem and is defined by the type, frequency, intensity and size of
fires which affect that particular ecosystem. Fire regimes range from
no or rare natural fires, to surface (or ground) fires of varying
frequencies and intensities, to crown (or tree top) fires of varying
frequencies and often incorporate the characteristics of the
vegetation and how fire effects the dominant vegetation.

Fire Return Interval

Expected time between fire disturbances at a given point in the
landscape. This term is also commonly used to describe the expected
average (mean) time between fire disturbances.

Fire Severity

The effect of a fire on ecosystem properties, usually described by the
degree of soil heating or mortality of vegetation. Three fire severity
classes are commonly used—nonlethal (low intensity surface fires
that do not kill larger individual plants), mixed (patchy severity
burns that create mosaics of severity) and stand replacement (lethal
surface and crown fires that kill over 90% of vegetation). Fire
severity is influenced by topography, vegetation, climate, weather,
and past natural and anthropogenic disturbances

Habitat

The location(s) where a particular plant or animal lives and its
surroundings (both living and nonliving) that allow it to survive.
Habitats provide food, water, cover, and space for the individual or
group of animals.
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Habitat Fragmentation

An event that breaks one habitat into two or more habitats. The
resulting habitats may not be large or connected enough to support
species that need a large territory in which to find mates, shelter,
and/or food.

Habitat Mosaic

The spatial arrangement of a variety of habitats occurring across a
landscape

Heli-skiing

Heli-skiing involves transport of skiers or snowboarders by
helicopter to remote mountain sites that are generally outside of
formal ski areas.

High severity fire regime

A fire regime characterized by infrequent, high-intensity active or
passive crown fires that kill understory vegetation and most
overstory trees and initiate new even-aged forest stands dominated
by early-successional tree species. Engelmann spruce-subalpine fir is
generally considered to have a high severity fire regime.

Historical range

The geographic area(s) that a group of organisms (e.g., species,
subspecies, DPS) was known or believed to occupy in the past.

Hyperthermia

A condition that occurs when an organism produces or absorbs more
heat than it can dissipate, resulting in a high body temperature that
could be deadly if not reduced.

Linear features

Geographic features that can be represented by a line or set of lines.
For example, rivers, roads, railway lines, or ferry routes.

Local Population Units
(Canada)

In some areas, subpopulations have been organized into “local
population units” (LPUs), which reflect likely larger historical
subpopulations that have declined in number and become fragmented
into the currently recognized subpopulations.

Low severity fire regime

A fire regime characterized by frequent, low-intensity surface fires
that burn at short intervals, consume surface fuels and understory
vegetation, and kill few if any overstory trees.

Matrix Habitat (Canada)

Type 1 matrix range consists of areas within a Local Population
Unit’s annual range that have not been delineated as summer or
winter range and may include seasonal migration areas and areas of
lower use compared to delineated seasonal ranges. Type 2 matrix
range consists of areas surrounding annual ranges where
predator/prey dynamics influence caribou predation rates within the
subpopulation's annual range. Type 2 matrix range may also include
areas with trace occurrences of caribou, dispersal zones between
subpopulations, and dispersal zones between Local Population Units.

Mixed severity fire regime

A fire regime characterized by fire that results in intermediate effects
(between low and high severity), often consisting of varying patterns
of severity and where 20-70% of the overstory trees are killed.

Morphology

In biology, refers to the form and structure of animals and plants.

Patch habitat

Smaller areas of different habitats intermixed within larger areas of
continuous habitats.
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Pelage

The coat of a mammal, consisting of hair, fur, or wool, as distinct
from bare skin.

Phylogenetics

The study of the evolutionary history and relationships among
individuals or groups of organisms (e.g., species or populations).

Polygynous

A mating pattern in which a male, mates with more than one female
in a single breeding season.

Seral

Of or relating to an ecological phase in a community of organisms,
from early to late, following a disturbance.

South Selkirk Caribou

The last transboundary subpopulation of Southern Mountain Caribou
that occurs in the southern Selkirk Mountains of Idaho, Washington,
and southern B.C.

Southern Mountain Caribou

A geographically and reproductively isolated population of
woodland caribou that occurs in the mountainous regions of the
inland temperate rainforest, which extends from east-central B.C. to
inland northwestern U.S. Southern Mountain Caribou are
behaviorally unique from other woodland caribou to the north and
east (they do not make the long-distance migrations of other
woodland caribou, rather they migrate vertically up and down the
mountains several times a year). They inhabit high elevation, steep,
mountainous forested areas with deep snowfall and for a portion of
the year they subsist solely on lichen growing from certain forest
trees. The deep snow pack lifts caribou up to 5 m (16 ft) into the
canopy of the spruce/fir and cedar/hemlock forest to reach this
lichen.

Take (ESA term)

With regard to any species that is considered threatened or
endangered by the USFWS, the term 'take' means to harass, harm,
pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to
attempt to engage in any such conduct.

Taxonomy

A branch of science that encompasses the description, identification,
naming, and classification of organisms.
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Introduction
This document addresses recovery planning efforts for the South Selkirk Subpopulation of Southern
Mountain Caribou, which is a distinct population of the woodland caribou (Rangifer tarandus caribou)
subspecies. It was developed by the Selkirk Caribou International Technical Work Group (SCITWG),
whose participants include tribal, local government, state, and federal representatives from the United
States (U.S.) together with First Nation and provincial representatives from British Columbia (B.C.),
Canada. The SCITWG participants possess a broad range of relevant species, biological, and regional
management expertise (see Appendix A for a list of SCITWG participants and their affiliations). The
Kootenai Tribe of Idaho, with support funding provided by the U.S. Fish and Wildlife Service (USFWS),
oversaw and directed development of this document, which was made possible only by the dedication of
individual SCITWG participants and their entities’ willingness to contribute and participate in the
process.
This document is divided into three main parts:
Part 1 – Science / Background Summary: This portion of the document presents a summary of the
best available scientific and background biological information regarding the South Selkirk
Subpopulation of Southern Mountain Caribou (hereafter referred to as South Selkirk Caribou or
South Selkirk Subpopulation). It is meant to be a dynamic compilation that can and should be
updated as pertinent new information may improve our understanding of South Selkirk Caribou
or related higher order entities (that is, caribou populations, subspecies, or species), in general.
Part 2 – Management Plan: This portion of the document outlines the overarching plan to recover
South Selkirk Caribou. It includes a concise guiding vision and strategy for recovery that step
down to logical first-order objectives that are measurable and used to judge the progress of
recovery efforts, identifies broad scale management actions that should be implemented to meet
the objectives, and, finally, presents initial time line and cost estimates considered necessary to
undertake the actions. The information included in Part 2 is meant to be generally applicable
throughout the recovery process and should only be updated if substantial new information
becomes available that would indicate that changes to the identified strategy, first-order
objectives, or broad scale actions might be necessary.
Part 3 – Implementation Strategy: This portion of the document describes specific, near-term, onthe-ground management activities relevant to each of the broad scale actions identified in Part 2.
The activities address the who, what, when, where, and how aspects of the management measures
to be implemented. Many of the identified activities reflect an adaptive management approach
when the available information or projected outcomes include some uncertainty. As with Part 1,
the implementation strategy is meant to be dynamic and can and should be updated as pertinent
new information becomes available. This could be expected to result from a variety of sources,
including completion of related studies, adoption of updated recommendations, or in response to
the results of adaptive management measures. As new information becomes available, Part 3 will
be updated to reflect changing threats, lessons learned, or new or revised restoration activities.
Beyond the three main parts described above, this document also provides a variety of supporting
information, including a list of acronyms and glossary of terms used, a bibliography of references cited in
the text, a compilation of all maps included in the body of the document, and appendices with more
detailed discussions of certain key subjects for the interested reader.
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Part 1 – Science / Background Summary
Much of the available information relevant to South Selkirk Caribou comes from sources that more
generally address the distinct population of Southern Mountain Caribou and/or one or more of its other
subpopulations. Likewise, much of the information relevant to Southern Mountain Caribou comes from
sources that more generally address other woodland caribou populations, other caribou subspecies, and/or
the species as a whole. To manage the volume of information presented and to keep it in context with
regard to these different taxonomic, ecological, and management delineations of caribou, this summary
has been broken out into two main sections. The first section focuses on Southern Mountain Caribou, but
also includes relevant, yet more general information that applies to higher taxonomic levels (that is,
subspecies and species). The second section presents the available information that is specifically relevant
to South Selkirk Caribou.

SOUTHERN MOUNTAIN CARIBOU
DESCRIPTION AND TAXONOMY
Caribou (Rangifer tarandus) are medium-sized members of the deer family (Cervidae) with a distribution
that extends from landmasses above the Arctic Circle southward to the southern extent of the boreal forest
biome1 and adjacent forested ecosystems in Eurasia and North America (Banfield 1961). There are
several recognized subspecies of caribou in North America, some of which have extensive zones of
overlap with adjacent subspecies (Figure 1).

Figure 1. Approximate historical distributions of North American caribou subspecies.

1

A climatic zone in the northern hemisphere characterized by a large annual range in temperatures with prolonged snow cover
during winters and short summers that are generally hot.
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Of the North American subspecies, woodland caribou (R.t. caribou) occupy the southern-most extent of
the species’ range and have undergone the largest contraction in their historical distribution and decline in
abundance, especially along the southern periphery of their range (Figure 2). Woodland caribou were
historically distributed throughout most of southern Canada, except the Great Plains and Pacific Coast
regions. Currently in Canada, woodland caribou no longer occur in Nova Scotia, Prince Edward Island, or
New Brunswick, while its range has withdrawn northward in Quebec, Ontario, Manitoba, Saskatchewan,
Alberta, and B.C.

Figure 2. Approximate current and historical distributions of woodland caribou.

Woodland caribou also historically occupied portions of the U.S., including northern New England
(Maine, New Hampshire, and Vermont), northern Great Lakes (Michigan, Wisconsin, and Minnesota),
Pacific Northwest (Montana, Idaho, and Washington), and eastern Alaska (Banfield 1961). In the
continental United States, woodland caribou may have historically ranged as far south as Penobscot Bay
in Maine, the northern portion of the Lower Peninsula of Michigan (Banfield 1961), and the Payette River
in Idaho (Johnson 1976). Currently, woodland caribou in the continental United States only occur in the
southern Selkirk Mountains of Idaho and Washington (see below).
While the work of Banfield (1961) has been the most broadly accepted classification of caribou, there has
long been, and continues to be debate about the number, location, overlap, defining criteria, and validity
of the various subspecies designations applied to caribou, especially with regard to woodland caribou
(Committee on the Status of Endangered Wildlife in Canada [COSEWIC] 2014). More recent studies
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addressing caribou genetic characteristics, available fossil records, and likely prehistoric distributions in
light of recent glacial and interglacial periods have improved our understanding of the relationships
among existing caribou groupings. However, this work has not yet led to a generally accepted taxonomic
revision of the caribou species (COSEWIC 2014). Of greater importance with regard to defining
appropriate biological units for status assessments and conservation consideration, recent work in Canada
has led to the identification of twelve distinct populations of caribou (referred to as “Designatable Units” 2
[DU]) throughout their Canadian distribution (COSEWIC 2011). These distinct populations were defined
based on multiple lines of evidence, including their phylogenetics (evolutionary history) genetic diversity
and structure, morphology (form and structure), movements, behaviors, life history strategies, and
distributions. Eight of the distinct populations, including Southern Mountain Caribou, occur within the
general distribution defined for the woodland caribou subspecies.
Southern Mountain Caribou occur west of the continental divide in the inland temperate rain forest
ecosystem (COSEWIC 2011). This mountainous region extends from east-central B.C. to the inland
northwestern U.S. and is characterized by large amounts of precipitation. Within the temperate rain forest
ecosystem, Southern Mountain Caribou are closely associated with high elevation alpine, Engelmann
spruce (Picea engelmannii) / subalpine fir (Abies lasiocarpa), and western red cedar (Thuja plicata) /
western hemlock (Tsuga heterophylla) vegetation communities (Stevenson and Hatler 1985, Antifeau
1987, Simpson et al. 1987, Servheen and Lyon 1989). At these higher elevations, which are typically
greater than 1,219 meters (m) (4,000 feet [ft]), annual precipitation often exceeds 2.5 m (8 ft) of moisture,
with annual snowfalls typically exceeding 10 m (33 ft) and late winter snowpack often over 3 m (10 ft)
deep. This unique ecological setting for the species has given rise to evolutionarily significant
characteristics in Southern Mountain Caribou (COSEWIC 2011, USFWS 2014).
One key feature that makes Southern Mountain Caribou distinct is their complete dependence on arboreal,
(tree-grown) lichens (primarily Bryoria spp.) as food during winter (Stevenson and Hatler 1985, Antifeau
1987, Rominger and Oldemeyer 1989, MCTAC 2002). These lichens are mainly found in the mid-canopy
of late successional forest habitats (COSEWIC 2011). Unlike other distinct (designatable) populations of
caribou, and other deer species generally, Southern Mountain Caribou move to higher elevations and
deeper snowpack conditions during late winter, which provides them greater access to tree lichens due to
the lift provided by the snowpack. All other caribou populations depend primarily on “cratering”, or
pawing, through reduced snow cover at lower elevations or on wind-swept plateaus to feed on low-lying
forage species and terrestrial lichens that grow in large mats on the ground.
During early spring, as snowpack conditions deteriorate, Southern Mountain Caribou typically descend to
forage in lower elevation areas of early vegetation green-up, although some subpopulations tend to
remain at higher elevations during this period depending on seasonal weather patterns and local
conditions. During late spring and early summer, pregnant females re-ascend to calve at secluded, high
elevation ridgeline habitats as a means to avoid predators. During summer and early fall, Southern
Mountain Caribou move among high-elevation, wet glacial basins where they forage on the available
vegetation. Finally, during late fall and early winter, Southern Mountain Caribou descend to the spruce /
fir – cedar / hemlock transition zone to forage on late-curing vegetation and windfall or windblown
arboreal lichens until snowpack conditions firm up. As a result of these movements, Southern Mountain
Caribou undertake as many as four altitudinal migrations annually (COSEWIC 2011), whereas other

2
Spatially, ecologically, or genetically discrete and evolutionarily significant units that are considered irreplaceable components
of biodiversity under the Species at Risk Act in Canada.
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woodland caribou populations typically make fewer, directional migrations between seasonal use areas or
remain relatively sedentary.

DISTRIBUTION AND ABUNDANCE
British Columbia
Based on current assessment of the historical distribution of Southern Mountain Caribou, in B.C., it is
estimated that Southern Mountain Caribou would have encompassed roughly 158,100 square kilometers
(km2) (61,000 square miles [mi2]) and accounted for approximately 24% of the woodland caribou
subspecies’ historical, provincial distribution (Figure 3). Some overlap between Southern Mountain
Caribou and other distinct populations of woodland caribou presumably occurred along the northern
extent of Southern Mountain Caribou range from roughly Columbia Lake in southeastern B.C., northwest
along the continental divide, then south to McLeese Lake in central B.C.

Figure 3. Approximate historical distributions of woodland caribou in western Canada and the Southern
Mountain Caribou distinct population.

Several studies address the difficulties in accurately estimating the historical abundance of woodland
caribou populations (e.g., Ritcey 1991, Spalding 2000). General estimates that are available for B.C.
indicate there may have been from 30,000 to 40,000 woodland caribou in the province prior to extensive
European settlement in the region (Ritcey 1991, Spalding 2000). Based on an estimated 7,000 animals (on
file at USFWS), Southern Mountain Caribou would have accounted for 18%-23% of woodland caribou’s
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historical provincial distribution. While there are many assumptions inherent in these estimates, they are
consistent with the available information, provide a basis and means for future adjustments as the
available information may be improved, and provide a general foundation with which to compare the
current conditions and status of Southern Mountain Caribou.
Currently, there are 15 subpopulations of Southern Mountain Caribou remaining in B.C. (COSEWIC
2014), one of which (South Selkirk Caribou) is a transboundary subpopulation with the U.S. (Figure 4).
These existing subpopulations encompass roughly 38,020 km2 (14,680 mi2) in B.C., which accounts for
approximately a quarter of the historical, provincial distribution of Southern Mountain Caribou defined
above. The most recent abundance estimate (2016) for Southern Mountain Caribou is approximately
1,200 individuals (http://www.registrelep-sararegistry.gc.ca/default.asp?lang=En&n=2247B0761&offset=2&toc=show.), which would equate to approximately 17% of the historical, provincial
abundance of Southern Mountain Caribou defined above. Ten of the 15 existing subpopulations (as
defined by COSEWIC 2014) are estimated to consist of fewer than 50 individuals, three consist of
between 50 and 250 individuals, and two consist of between 250 and 500 individuals.
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Figure 4. Approximate current and historical distributions of Southern Mountain Caribou.
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United States
Prior to and around the time of European settlement, local tribes hunted caribou opportunistically. The
Ktunaxa Nation considered the caribou an emergency food source due to their general abundance and
ease to hunt (Turner –High 1998). Although not hunted regularly by the Ktunaxa Nation, caribou were
considered a highly delectable meat (Gary Aitken, Jr. pers. comm.). For the Kalispel Tribe, caribou
hunting was not the driving economic force but rather incidental to mountain whitefish fishing
(Prosopium williamsoni) and late season huckleberry (Vaccinium spp.). The Ktunaxa Nation would
occasionally hunt caribou between Tobacco Plains and Yaak. However, caribou were regularly found
around Ktunaxa encampments throughout the territory, so travel to hunt caribou was not a necessity
(Turney-High 1941). The Kalispel Tribe hunted caribou around Upper Priest Lake while at fishing
encampments. Based on these observations, it appears that caribou were well distributed and relatively
abundant in the Selkirk and Purcell Mountain Ranges prior to European settlement.
The historical distribution of Southern Mountain Caribou in the U.S. has been depicted a number of ways
(e.g., Apps and McLellan 2006, COSEWIC 2014). These distributions have been based loosely on
available historical accounts and/or previous broad-scale species treatments (e.g., Banfield 1961).
However, large areas within these distributions encompass habitats and landforms that were most likely
not historically occupied by Southern Mountain Caribou. In addition, these assessments appear to provide
little consideration as to the specific nature of the historical accounts (e.g., era, context, reliability), their
relative abundance, or the existing habitat characteristics that were present in a given area.
A recent review of the available information (on file at USFWS) attempted to clarify the likely historical
distribution of Southern Mountain Caribou in the U.S. based on a compilation of historical occurrence
records, delineation of higher elevation areas (>1,219 m [4,000 ft]) throughout the region encompassing
the historical records, and delineation of vegetation communities and other land cover types throughout
the region encompassing the historical records. Based on this recent assessment, Southern Mountain
Caribou would have occupied roughly 20,580 km2 (7,950 mi2) in the northern portion of their historical
distribution within the U.S. (Figure 5). In addition, at least since extensive European settlement in the
region, they may have occurred at very low densities or “irregularly” over roughly another 25,080 km2
(9,680 mi2) throughout the southern extent of their historical U.S. distribution. Considering the above
information addressing B.C., the distribution of Southern Mountain Caribou within the U.S. would have
accounted for 12% (just northern portion) to 22% (including southern extent) of the population’s overall
historical distribution in North America.
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Figure 5. Historical records and approximate historical distribution of Southern Mountain Caribou in the
U.S.
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Using a range of density estimates for Southern Mountain Caribou (on file at USFWS), their historical
abundance in the northern portion of their distribution within the U.S. would have been roughly 800
individuals, including about 500 among the presumptive key, high elevation habitat areas. Roughly
another 250 individuals may have occurred throughout the southern extent of their estimated historical
U.S. distribution. Considering the above estimates, the abundance of Southern Mountain Caribou within
the U.S. would have accounted for 10% (just northern portion) to 13% (including southern extent) of the
population’s overall historical abundance in North America. As addressed above with regard to B.C.,
there are many assumptions inherent in these estimates. However, they are also consistent with the
available information, provide a basis and means for future adjustments as the available information may
be improved, and provide a general foundation with which to compare the current conditions and status of
Southern Mountain Caribou (below).
About 11% (160 km2 [62 mi2]) of the estimated current distribution of South Selkirk Caribou represents
the only portion of a subpopulation of Southern Mountain Caribou that still occurs within the U.S. (Figure
4). This equates to 0.8% (just northern portion) to 0.3% (including southern extent) of the population’s
estimated historical U.S. distribution. Currently, Southern Mountain Caribou are rarely seen in the U.S.
portion of their range and they display no year-round or even season-long occupation of areas south of the
international border. This distribution is expected to change if the population grows.

LEGAL STATUS
The Southern Mountain Caribou are an important species to the culture and history of the Ktunaxa Nation
(including the Kootenai Tribe of Idaho, Ktunaxa Nation Council and Confederated Salish and Kootenai
Tribes), the Kalispel Tribe and other indigenous peoples. The indigenous peoples not only relied on
caribou for subsistence in times of need, the species factors in a number of creation stories and other
cultural and religious expressions. The right of indigenous peoples to harvest caribou is recognized
through treaties between the United States and tribal nations and Canada’s Constitution Act, Article 35.
British Columbia
Since 2000, all Southern Mountain Caribou subpopulations have been formally recognized as threatened
under the Species at Risk Act (SARA) in Canada (COSEWIC 2014). However, prior to Canadian
assessment of DUs (designatable units; i.e., distinct populations) in 2011, the delineation of woodland
caribou populations in B.C. and Alberta was based on National Ecological Area boundaries, which are not
the same as those now recognized for the DUs (COSEWIC 2011). As such, the current designation of
threatened status under the SARA combines a number of subpopulations from all, or portions of three
DUs. In 2011, Southern Mountain Caribou were recognized as comprising a wholly separate DU
(COSEWIC 2011), and in May 2014, it was recommended that the population be designated as
endangered under the SARA (COSEWIC 2014). However, this recommended status has not yet been
formally adopted.
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The recovery strategy for Southern Mountain Caribou in B.C. includes designation of critical habitat
high/low elevation ranges3 and critical habitat matrix ranges4 (Environment Canada 2014).
Environment Canada has delineated critical core and matrix habitat for South Selkirk caribou in B.C. (L.
DeGroot, BCMF, pers. comm. June 2017).
United States
South Selkirk Caribou have been referred to by various names in past federal documents (e.g., USFWS
1983, 1984, 1985, 1994, 2008, 2014). However, these past references address the same geographic
subpopulation that is addressed by this current planning effort and, therefore, they are referred to as South
Selkirk Caribou or the South Selkirk Subpopulation throughout the following discussion and the
remainder of this document.
In 1983, South Selkirk Caribou were listed as endangered in Idaho, Washington, and B.C. under
emergency provisions of the U.S. Endangered Species Act (ESA) (USFWS 1983), and fully listed under
the ESA in 1984 (USFWS 1984). A Management Plan / Recovery Plan for South Selkirk Caribou was
completed in 1985 (USFWS 1985), and a revised Recovery Plan for the subpopulation was completed in
1994 (USFWS 1994).
In 1996, the USFWS (jointly with the National Oceanic and Atmospheric Administration) finalized
federal policy addressing recognition of distinct population segments (DPS)5 of vertebrate species and
subspecies for consideration under the ESA (USFWS 1996). Three elements are considered in a decision
regarding the recognition and status of a potential DPS under the ESA, which are:
1. The discreteness of the population segment in relation to the remainder of the taxon (that is, species
or subspecies) to which it belongs. Discreteness may be demonstrated by the population’s
separation (e.g., physical, physiological, ecological, behavioral, genetic) from other populations.
2. The significance of the population segment to the taxon to which it belongs. Significance may be
demonstrated by the population’s distinctiveness (e.g., genetic, behavioral, morphological,
ecological) compared to other populations.
3. The population segment’s conservation status in relation to the ESA’s standards for listing (that is,
in light of the ESA’s definitions of threatened and endangered).
In response to receiving a public petition to remove South Selkirk Caribou from the list of threatened and
endangered species in 2012, the USFWS conducted an updated status review of the subpopulation within
3

Critical habitat is defined in the federal Species at Risk Act (SARA) 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 action plan for the
species.” The Canadian Recovery Strategy determined that both seasonal range (core habitat) and matrix range is critical habitat
for Southern Mountain Caribou. Critical habitat identification alone is not an automatic “protection” designation. Federal or nonfederal laws or bylaws may be in place to provide protection.

4

Type 1 matrix range consists of areas within a local population unit’s annual range that have not been delineated as summer or
winter range and may include seasonal migration areas and areas of lower use compared to delineated seasonal ranges. Type 2
matrix range consists of areas surrounding annual ranges where predator-prey dynamics influence caribou predation rates within
the subpopulation's annual range. It may also include areas with trace occurrences of caribou, dispersal zones between
subpopulations, and dispersal zones between local population units (Environment Canada 2014).
5

The USFWS defines this as any population of species or subspecies (taxon) that is considered physically, physiologically,
ecologically, or behaviorally discrete (i.e., separated) from other populations of the taxon; that is considered significant (e.g.,
persists in a unique ecological setting, has markedly different genetics) to the remainder of the taxon; and that is considered
threatened or endangered pursuant to the ESA.
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the context of the DPS policy (USFWS 2014). That status review concluded that the South Selkirk
Subpopulation did not meet the definition of a DPS under the ESA (and, therefore, was not a “listable”
entity). However, the status review also concluded that the subpopulation was part of the larger distinct
population of Southern Mountain Caribou (consistent with Canadian recognition of the Southern
Mountain Caribou Designatable Unit, above). As such, the status review addressed threats to the broader
Southern Mountain Caribou population based on the listing factors in the ESA, which are:
•
•
•
•
•

The present or threatened destruction, modification, or curtailment of the population’s habitat or
range.
Overutilization of the population for commercial, recreational, scientific, or educational purposes.
Excessive disease or predation impacting the population.
The inadequacy of existing regulatory mechanisms protecting the population.
Other natural or human-caused factors affecting the population’s continued existence.

Following the status review, the USFWS published a proposed rule to recognize and list the Southern
Mountain Caribou DPS as threatened under the ESA (USFWS 2014). The proposed rule has not yet been
finalized and, until it is finalized, provides no ESA protective measures for Southern Mountain Caribou.
However, until such time as a final rule for Southern Mountain Caribou is published, the protective
measures for the South Selkirk Subpopulation provided by the 1984 ESA listing action remain in place. If
a final rule is published that adds Southern Mountain Caribou to the ESA list of threatened and
endangered species, the USFWS will develop a recovery plan for the DPS pursuant to federal recovery
planning guidelines. This current document represents a comprehensive, draft revision of recovery
planning efforts for the South Selkirk Subpopulation that will be fully considered in any future federal
recovery plan for the Southern Mountain Caribou DPS.
In 2012, the USFWS designated 12,145 hectares (ha) (30,010 acres [ac]) of critical habitat6 for South
Selkirk Caribou in extreme northeast Washington (9,705 ha [23,981 ac]) and northwest Idaho (2,440 ha
[6,029 ac]) (USFWS 2012). The USFWS characterized critical habitat as upper-elevation mature and oldgrowth spruce / fir and cedar / hemlock forested habitats that were occupied by South Selkirk Caribou at
the time of the 1984 ESA listing. The physical and biological features that comprise critical habitat are
essential to the conservation of South Selkirk Caribou, and are defined as follows:
•
•

•
•

•

Mature to old-growth cedar / hemlock and spruce / fir climax forests at least 1,525 m (5,000 ft) in
elevation with moderately open to closed (> 26%) canopies.
Ridge tops and high-elevation basins that are at least 1,830 m (6,000 ft) in elevation that are
associated with mature to old-growth stands of spruce / fir climax forest with relatively open
(approximately 50%) canopies.
Presence of arboreal lichen within the browsing height of adult caribou during late winter.
High-elevation benches and shallow, secondary stream bottoms, riparian areas and seeps, and
subalpine meadows with succulent forbs and grasses (e.g., horsetail [Equisetum spp.], willow
[Salix spp.], huckleberry [Vaccinium spp.], dwarf birch [Betula nana], sedges [Carex spp.]).
Corridors and/or transition zones that connect the habitats described above and, if human
activities occur there, they do not impair the ability of caribou to use these areas.

6

Critical habitat is defined in the ESA (U.S.) as specific areas within the geographical area occupied by the species at the time it
is listed on which are found those physical or biological features essential to the conservation of the species, and which may
require special management considerations or protection; and specific areas outside the geographical area occupied by the species
at the time it is listed upon a determination that such areas are essential for the conservation of the species.
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SOUTH SELKIRK CARIBOU
MANAGEMENT AREA
In addition to the numerous naming conventions for South Selkirk Caribou (see United States Legal
Status, above), the area delineating the bounds of the subpopulation, or important features in relation to
the subpopulation (e.g., suitable habitat, seasonal movements, administrative boundaries), have been
referred to in numerous ways in past planning documents. In addition, with regard to available map
products depicting these areas, natural resource inventory and mapping capabilities have advanced
considerably over the past few decades. The following discussion summarizes this information in the
context of the current recovery planning effort and provides the most recent map that incorporates the
available information. For consistency, and in light of the process behind its development, the mapped
polygon is referred to as the “Management Area” for South Selkirk Caribou throughout the remainder of
this document.
The 1985 Management Plan / Recovery Plan for South Selkirk Caribou (USFWS 1985) recommended
that suitable and potentially suitable habitats for the subpopulation be further investigated, described,
inventoried, and mapped in relation to various administrative boundaries (e.g., National Forest
Management Areas, state lands, areas under Canadian federal and provincial management authorities).
Based on the above assessment of habitats, the 1985 plan also recommended that specific management
actions to help conserve South Selkirk Caribou be developed and subdivided into “land management
units” in relation to the identified administrative boundaries. The intent of these measures was, in turn, for
the entity with primary management authority over each unit to then manage the available habitats to
benefit South Selkirk Caribou. Finally, with regard to map products, the 1985 plan described and mapped
the bounds of a “general habitat area” for the subpopulation.
The 1994 Recovery Plan for South Selkirk Caribou (USFWS 1994) generally described a “recovery area”
for the subpopulation and referred to other sources regarding a more complete description of the area (see
Wakkinen et al. 1992, Compton et al. 1995,). These other sources, in turn, generally described and
referred to maps of the “study area” or “ecosystem” to delineate the bounds of the subpopulation. The
1994 plan described minor refinements to the general habitat area as originally depicted and, with regard
to map products, provided an updated map of the area boundary established in the 1985 plan.
The 1994 plan also indicated that Caribou Management Units (CMUs) had been delineated within the
“recovery zone” for South Selkirk Caribou by an interagency team in mid-1980s. Each CMU is roughly
7,770 ha (19,200 ac) in size, which approximates the average home range of a Southern Mountain
Caribou in the Selkirk Mountains (USDA 1987). The CMUs were designated to facilitate habitat
evaluation within the Management Area (USDA 2013).
As currently defined (Figure 6), the Management Area for South Selkirk Caribou includes lands above
1,219 m (4,000 ft) in elevation within British Columbia and on the Colville National Forest in
Washington, and generally land above 1,372 m (4,500 ft) in elevation on the Idaho Panhandle National
Forests and Idaho state lands. Some lands below 1,372 m (4,500 ft) in elevation on the Idaho Panhandle
National Forests are included within the defined area based on translocated caribou utilization patterns,
target stand conditions, and habitat connectivity considerations (USDA 2013).
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Figure 6. South Selkirk Caribou Management Area (after USDA 2013).

In summary, the Management Area was defined by reviewing historical observations of Southern
Mountain Caribou, more recent resident and translocated caribou use patterns, potentially suitable
habitats, and connectivity of these areas within the estimated historical range of the subpopulation. The
Management Area is where most caribou use is expected to occur, where habitats are assessed to help
develop management objectives for the subpopulation, and where most management activities are
implemented to protect and enhance the subpopulation. However, there are various other concerns outside
of the Management Area that must also be considered. These include the conservation status and
availability of source subpopulations for potential future enhancement measures (e.g., direct translocation
and/or contributions to maternal penning for demographic and genetic considerations), potential future
expansion or shifts in the distribution of the South Selkirk Subpopulation, and potential future physical
connectivity to other subpopulations of Southern Mountain Caribou. Furthermore, there are various
regulatory protections in the U.S. (under the ESA) and Canada (under the SARA) that apply to individual
animals and their habitats, regardless of where they occur. Therefore, if Southern Mountain Caribou were
to occur outside of the Management Area, these regulatory protections would still apply.
Topography within the Management Area
Topography within the Management Area is characterized by long, steeply sloped, east-to-west drainages
that originate from the prominent north-to-south Selkirk Mountains crest. Elevations range from
approximately 1,220 m (4,000 ft) in the drainage bottoms to peaks exceeding 2,300 m (7,744 ft) along the
Selkirk Mountains crest. Evidence of past glaciations includes U-shaped valleys, cirque basins and small
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mountain lakes. The Pacific-maritime influence dominates the climate of the Management Area resulting
in long, wet winters and short, dry summers (Cooper et al. 1991, Demarchi 1996, Meidinger and Pojar
1991). Annual precipitation ranges from roughly 75 cm (30 in) at lower elevations to 250 cm (100 in) at
higher elevations, with more than 70% of the precipitation falling as snow between October and March
(PRISM Climate Group Oregon State University 2015).
Jurisdiction within the Management Area
The Management Area for South Selkirk Caribou is comprised of approximately 3,900 km2 (1,500 mi2) in
northern Idaho, northeastern Washington, and southern B.C. About 54% of the Management Area is
located in B.C., while the remaining 46% falls within the U.S. (Table 1). The Forest Service (Colville and
Idaho Panhandle National Forests) and the Idaho Department of Lands (IDL), have primary responsibility
for administering the U.S. portion of the Management Area, although there are some private inholdings.
The private inholdings are predominately held and managed by commercial timber companies. In Canada,
the BCMF has primary administrative responsibility for provincial lands (the Selkirk Natural Resource
District), with inholdings managed by Nature Conservancy of Canada7 and the Provincial Park system.
Table 1. Existing land management jurisdiction within the Management Area boundary. Not all acres within
the Management Area boundary represent potential caribou habitat.
Country

State or
Province

Idaho
United
States
Washington

Land Ownership Entity

(Hectares / Acres)
Idaho Panhandle National Forests

89,280 / 220,615 (23%)

Idaho Department of Lands

26,878 / 66,416 (7%)

Private

6,119 / 15,120 (2%)

Colville National Forest

39,663 / 98,010 (10%)

Idaho Panhandle National Forests

13,033 / 32,206 (3%)

Private

3,235 / 7,994 (<1%)

United States Total
Canada

British
Columbia

Size and Percent of Total

178,208 / 440,361 (46%)

Crown Lands1

118,454 / 292,706 (31%)

Nature Conservancy of Canada

51, 095 / 126,258 (13%)

West Arm Provincial Park

21,830 / 53,944 (6%)

Stagleap Provincial Park

1,203 / 2,972 (<1%)

Private

10,225 / 25,267 (3%)

Canada Total
Total Management Area

202,807 / 501,147 (53%)
381,015 / 941,507

1

Includes Forest
Management
Unit or Crown Timber Agreement Lands, community forest and various reserves.
Management
Area
Total

The principle land uses within the Management Area include timber harvest and recreation. Most major
drainages contain forest roads, and B.C. Highway 3 bisects the Management Area. Road
7
Nature Conservancy of Canada purchased the former “Darkwoods” property from the Pluto Darkwoods Forestry Corporation in
2008.
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decommissioning and administrative-use only gate closures are common in the U.S. and on the Nature
Conservancy of Canada property to improve grizzly bear (Ursus arctos) habitat and address other
resource values. Most other forest roads in B.C. continue to be unregulated. Additional human impacts in
the area include mining, gas pipelines, and utility corridors. The major recreational activities in the
summer and fall include hiking, camping, berry picking, fishing, and hunting. Snowmobiling (where
permitted), skiing, and snowshoeing are popular winter activities.
Forested vegetation types within the Management Area
Forested vegetation types dominate the Management Area. Subalpine fir (Abies lasiocarpa) persists at
elevations generally above 1,525 m (5,000 ft) and includes major seral8 components of Engelmann spruce
(Picea engelmannii) on moist, cool sites, and whitebark pine (Pinus albicaulis) on high elevation ridges
and peaks (Cooper et al. 1991, Meidinger and Pojar 1991). Western redcedar (Thuja plicata) and western
hemlock (Tsuga heterophylla) dominate on northern and eastern aspects below 1,525 m (5,000 ft). Mixed
conifer stands of Douglas-fir (Pseudotsuga menziesii), western larch (Larix occidentalis), lodgepole pine
(Pinus contorta), and western white pine (Pinus monticola) are prevalent on southern aspects, particularly
in areas of recent fire activity (ibid). Common shrub species include fool’s huckleberry (Menziesia
ferruginea), alder (Alnus spp.), white rhododendron (Rhododendron albiflorum), huckleberry (Vaccinium
spp.), myrtle boxwood (Pachistima myrsinites), and mountain ash (Sorbus scopulina). Beargrass
(Xerophyllum tenax), mountain heliotrope (Valeriana sichensis), bride’s bonnet (Clintonia uniflora),
twisted-stalk (Streptopus amplexifolius), wild ginger (Asarum caudatum), sedges (Carex spp.) and
woodrush (Luzula spp.) are common herbaceous species found in the Management Area (Hitchcock and
Cronquist 1973, Cooper et al. 1991, Meidinger and Pojar 1991).
The frequency of wildfire varies among sites; however, is an important component of the ecosystem as
evidenced by the occurrence of fire-adapted tree species such as larch, lodgepole pine, whitebark pine,
western white pine, and Douglas-fir (Cooper et al. 1991). Large stand-replacing fires (>1,214 ha [3,000
ac]) occurred within the Management Area in 1879, 1929, 1934-35, and 1967. More recent wildfires in
1994, 2000, 2006, and 2017 were managed to reduce their impacts, especially within preferred highelevation caribou habitat.
Caribou Habitat within the Management Area
As noted earlier, South Selkirk Caribou, like other Southern Mountain Caribou, are closely associated
with late-successional coniferous forests and arboreal lichens (i.e., lichen that grows on trees) that occur
within the high snow-fall region of southeastern B.C. and the inland northwestern U.S. (that is, Idaho,
Washington, and Montana) (Apps et al. 2001, Cichowski et al 2004). As part of the Interior Wet-Belt
ecosystem, the area is dominated by the interior cedar-hemlock (ICH) and Engelmann spruce-subalpine
fir (ESSF) biogeoclimatic zones (after Meidinger and Pojar 1991). The latter is defined on the basis of
climax vegetation zones that have been defined for B.C. (Braumandl and Curran 1992, Meidinger 2006),
and correlates approximately to climax series that have been defined for Idaho (Cooper et al. 1991).
In general, Southern Mountain Caribou predominately use high elevation mature and older ESSF forests
with some seasonal use of lower elevations of mature and older ICH forests (Environment Canada 2014).
More specifically, seasonal habitat selection by these caribou is characterized by changes in elevation,
which is largely driven by access to available forage and the influence of snow conditions (ibid). Arboreal
lichens, especially the genus Bryoria, comprise a critical source of food for Southern Mountain Caribou
8

“Seral” is an ecological phase in a community of organisms, from early to late, following a disturbance.
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during the winter and early spring months (MCTAC 2002). Southern Mountain Caribou are primarily
grazers during the non-winter months, consuming grasses, sedges (Carex spp.), and rushes (Juncus spp.)
as well as a variety of forbs (i.e., herbaceous non-grass plants) and shrub leaves (e.g. huckleberry, myrtle
boxwood).
Local research on South Selkirk Caribou validated their preference for mature and old growth ESSF
forests. In addition, mature and old growth ICH forests primarily occurring above 1,372 m (4,500 ft)
elevation were identified as important early winter habitat (Freddy 1974, Scott and Servheen 1985,
Rominger and Oldemeyer 1989, Servheen and Lyon 1989, Warren 1990, Allen 1998, Kinley and Apps
2007).
Research conducted by the Idaho Department of Fish and Game (IDFG) from 1983-1987 (Scott and
Servheen 1985; Servheen and Lyon 1989) identified six seasonal habitats for South Selkirk Caribou based
on a combination of elevational shifts and behavior. These included early winter, late winter, spring,
calving, summer, and fall/rut9 (Scott and Servheen 1985, Servheen and Lyon 1989). A more recent
analysis by Kinley and Apps (2007) identified five seasonal habitats based on distinct shifts in elevation
(Figure 7) with habitats occurring primarily within two vegetation zones: mature and older ICH and ESSF
forests.
The five seasonal habitats identified by Kinley and Apps (2007) are characterized as follows:
Early Winter
Early winter (approximately mid-October to mid-January) is a period of rapid snow. During this
time, South Selkirk Caribou are often associated with landscapes dominated by mature and older
ESSF stands with forest canopy closures of 26-50% and old-growth forests with dense canopy
closures of 76-100% that have trees with large, lichen bearing branches. Dense conifer canopies
that intercept snow and allow access to feeding sites are important until the snow pack
consolidates, and the caribou can move to higher elevations in late winter.
Late Winter
During late winter (mid-January to mid-April), the snowpack is deep (up to 5 m [16 ft] in higher
elevation basins) and firm enough to support an adult caribou’s weight, which allows for easier
movement. The upper slopes and ridge tops used are generally higher in elevation and support
mature to old stands of ESSF with preferred canopy closures similar to early winter (26-50%) and
large amounts of arboreal lichen. The lower tree branches in these stands that remain above snow
cover contain the bulk of the lichens used as food by the caribou during late winter.
Spring
In spring (mid-April to early July), South Selkirk Caribou continue to consume arboreal lichens,
but also move to areas with green vegetation, which becomes the primary food source as the
season progresses into summer. These areas often overlap with early and late winter ranges at mid
elevations. These areas with green vegetation allow caribou to recover from the effects of winter
(e.g., decreased body condition caused by the lesser nutritional quality of lichen, etc.)

9

The 1994 Recovery Plan used the following seasonal delineations: Early winter (November 1 – January 15), later winter
(January 16 – May 15), spring (May 16 – July 15), calving (June 2 – July 15), summer (July 16 – September 15) and fall/rut
(September 16 – October 31). Which have since been updated with Kinley and Apps (2007).
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Calving
Pregnant females will move to spring habitats to forage with other caribou. However, during the
calving season (early June to early July), they re-ascend to high-elevation ridgetops and secluded
ESSF forested basins to calve. It is believed this behavior helps them avoid predators; while these
areas can be food limited, they are more likely to be predator free. As with late winter use,
arboreal lichen continues to be the primary food source for pregnant females and females with
new-born calves since green forage is often unavailable in these secluded, high-elevation habitats.
Summer
During summer (early July to mid-October), South Selkirk Caribou typically use high-elevation
benches, secondary stream bottoms, riparian areas, and seeps where forage is lush and abundant
within mature and older ESSF forests.

Figure 7. Elevation graph used to define seasonal breaks for the South Selkirk Subpopulation (based on 8,702
observations in 2004) (adapted from Kinley and Apps 2007).

In general, Southern Mountain Caribou require large seasonal ranges, which allows them to segregate –
both in space and elevation – from predators and other ungulates, thereby reducing predation risk on
adults and calves (Bergerud and Page 1987). Also, access to a broad geographical distribution of habitat
historically likely allowed these caribou to alter their use areas in response to natural disturbance
processes (e.g., fire, insects and disease outbreaks, weather and snow conditions). However, human
activities such as forest harvesting, mining and mineral exploration, oil and gas extraction, urban and rural
development, and recreational activities have likely altered this dynamic (MCTAC 2002, Environment
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Canada 2014). Over the last three decades, there has been consensus among researchers that habitat
modifications may indirectly influence the population dynamics of large herbivores through changes in
predator-prey relationships. More specifically, changes that lead to increases in early seral habitat
conditions within Southern Mountain Caribou range likely lead to increases in alternate prey species (e.g.,
deer (Odocoileus spp.), elk (Cervus canadensis), or moose (Alces alces)), which in turn support higher
predator densities (Bergerud and Elliot 1986, Seip 1992). This potential association was assessed for
Southern Mountain Caribou in B.C., with the conclusion that female adult survival rates were negatively
associated with increasing amounts of young forest stands within their home ranges (Wittmer 2004,
Wittmer et al. 2007). The dynamics of individual alternate prey species vary throughout Southern
Mountain Caribou range.
Status of Caribou Habitat in the Management Area
Wildfires, timber harvest, and road development have historically played a significant role in altering
vegetation and access in the Management Area. However, these impacts have decreased throughout the
majority of the Management Area on both sides of the international border. For example, timber harvest
within the Management Area is currently limited and fire suppression, when safe and feasible, is the
norm. More specifically, less than 1,619 ha (4,000 ac) of timber harvest (~1%) has occurred on National
Forest System (NFS) lands within the Management Area in the last 25 years, with most of this harvest
aimed at treating currently unsuitable habitat for South Selkirk Caribou (e.g., monoculture stands of
lodgepole pine regeneration). In addition, restrictions on forest harvesting in caribou habitat on Crown
Lands in B.C. were implemented in the late 1990s, and harvest activities were terminated in the majority
of core habitat in 2008. The only exceptions to these restrictions in B.C. are if the threat of fire or disease
could further threaten caribou habitat if left untreated. Furthermore, in the U.S. portion of the
Management Area, there has been a substantial reduction in the road system for motorized vehicles on
NFS lands since the mid-1980s due to efforts to provide secure habitat for grizzly bears10, with more than
22,420 ha (55,400 ac) of NFS lands now free of non-winter motorized disturbances (USDA Forest
Service 2011).
Habitat Linkages within the Management Area
Ensuring connectivity between areas used by the South Selkirk Subpopulation in B.C. and suitable
habitats in the U.S. may be important for maintaining the subpopulation’s demographic stability, and
ultimately achieving a recovery objective of having year-round occupation of habitats in the U.S.
Regional forest management prescriptions in B.C. also support maintenance of movement corridors
within the B.C. portion of the South Selkirk Subpopulation’s historical distribution (MCTAC 2002).
Specifically, the Kootenay Boundary Land Use Plan, which covers the southern Selkirk Mountains,
includes direction to “maintain continuous broad corridors of old-growth and mature forests at regular
intervals to connect pockets of old growth forest” (ibid).
Various travel corridors have been identified within the Management Area for South Selkirk Caribou,
with the first mention of suspected travel corridors for the subpopulation by Flinn (1956). Flinn’s field
reviews pre-dated the construction of B.C. Highway 3 in 1963 and many of the logging roads built
throughout the Management Area since the 1960s. He noted the ‘migration’ of South Selkirk Caribou
back and forth to the east of Upper Priest River near Kaniksu Mountain and southward to areas around
Continental Mountain. Freddy (1979) identified routes in B.C. that the South Selkirk Subpopulation used
repeatedly. His research indicated that these caribou “consistently followed specific travel routes between
and within drainages…Routes commonly incorporated natural passes along ridges, frequently followed
10
Secure grizzly bear habitat is defined as areas located a minimum of 500 m (1,640 ft) from a road or trail that receives
motorized use.
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stream bottoms, invariably proceeded through forested areas, and generally connected feeding and
resting areas used by caribou. Most routes were utilized during all seasons”. In terms of movement
across the international border, he documented caribou travel from Kootenay Pass (B.C.) southward to
Snowy Top Mountain, as well as movement from Monk Creek and Nun Creek (B.C.) to Continental
Mountain via the Upper Priest River/American Falls drainage at about 1,067 m (3,500 ft) elevation and
presented likely movement routes based on historical information as well (Freddy 1974). In addition,
Freddy (1974) suggested that the completion of B.C. Highway 3 in the Summit and Stagleap drainages
presented new challenges to the South Selkirk Subpopulation, and noted that these caribou primarily used
three travel corridors to negotiate the highway (Figure 8).

Figure 8. Primary documented crossing points of South Selkirk Caribou on B.C. Highway 3 (after Freddy
1974 and L. DeGroot, BCMF, pers. comm. April 2017).

More recently, Wakkinen and Sloan (2010) examined 20 years of radio telemetry data (1987 to 2006) in
tandem with a landscape habitat model (Kinley and Apps 2007) to examine potential South Selkirk
Caribou movement corridors. They mapped 12 potential movement corridors from one area of highquality habitat to the next (Figure 9). Factors that may influence the overall effectiveness and utility of
these modeled potential movement corridors include: 1) the presence of roads—particularly roads
receiving frequent and high speed vehicular traffic, which may influence South Selkirk Caribou
movements and survival year-round (i.e., B.C. Highway 3 through Stagleap Park and core caribou
habitats) (Johnson 1976, Freddy 1979, Johnson 1985, USFWS 1994); 2) early seral vegetation conditions
(due to timber harvest or stand-replacing fires), which may impede movements across the landscape if the
area is large enough and habitat quality is limited (Simpson et al. 1997, Heard and Vagt 1998) and/or are
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likely associated with higher rates of predation (Wittmer et al. 2007); 3) topographic features, including
steep cliff faces and avalanche prone slopes (Scott and Servheen 1985, Servheen and Lyon 1989); and 4)
recreational activities, including snowmobile activity that may influence South Selkirk Caribou
movements during the winter season (Simpson 1987, Simpson and Terry 2000). These modeled
movement corridors need to be evaluated further if they are to be incorporated into management actions.
On-going monitoring of radio-collared animals may provide additional insight into the use of these
movement corridors and/or identify new corridors.
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Figure 9. Modeled movement corridors within the Management Area for the South Selkirk Subpopulation
(after Wakkinen and Sloan 2010). Scores reflect the relative quality of each potential corridor, with higher
numbers indicating better habitat within the movement corridors.
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POPULATION TREND OF THE SOUTH SELKIRK SUBPOPULATION
When South Selkirk Caribou were listed under the ESA in 1983, the subpopulation consisted of
approximately 25 “resident” individuals (Scott and Servheen 1985). Recovery actions undertaken for the
subpopulation since ESA listing have included translocation efforts into northern Idaho in 1987, 1988,
and 1990, northeastern Washington in 1996 and 1997, and southern B.C. in 1998 (see Conservation
Measures Completed, below). These efforts consisted of capturing woodland caribou from other source
populations in B.C. and releasing them within the historical range of the South Selkirk Subpopulation to
try to reestablish areas of historically occupied habitat within the U.S. and to bolster the remaining
resident animals. The size and composition (that is, resident and translocated portions) of the South
Selkirk Subpopulation have been tracked since 1983 (Figure 10). The annual subpopulation counts
reported in Figure 10 are the number of resident and previously translocated animals (red/orange and
blue) detected during any independent annual survey period plus the number of animals (purple)
translocated following the annual survey in any given year.
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Figure 10. Overall abundance and composition of the South Selkirk Subpopulation from 1983-2018. 11

11

Footnotes for Figures 10, 12, and 13:
Resident and Unmarked includes some translocated animals (e.g., lost radio signals, first generation progeny); Previously
Translocated represents minimum proportion of subpopulation due to augmentation efforts (that is, number of active radio
signals of previously translocated animals).
1986: No census conducted.
1987: Minimum count; not all potentially occupied areas surveyed.
1988–1990: Reported counts assume stable resident population of 15 and 100% survival of recruited progeny of translocated
animals.
1991: Standardized census methodology initiated.
1995: Minimum count; known incomplete census.
1995, 1996, and following 2007: No records of previously translocated radio-collared animals available.
1998: The census count included the 1998 augmented animals (11 animals), where in other years with augmentation, the
animals were not included in the census count.
2001: No census conducted; only active radio signals reported.
*
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Recent review of census and radio-tracking data for South Selkirk Caribou () indicates that, since the
time of listing, the subpopulation has occupied two main areas within the southeast and northwest
portions of the Management Area, which are referred to as the Two-Mouth and Stagleap areas,
respectively (Figure 11). These two areas are generally delineated along the Upper Priest River / Malcom
Creek and Bog Creek / Boundary Creek drainages.

Figure 11. Two-Mouth and Stagleap portions of the South Selkirk Caribou Management Area. 11

The translocations conducted in the late 1980s were largely responsible for the portion of the
subpopulation located within the Two-Mouth area and, after initial increases in the proportion of
unmarked individuals, the number of caribou in this area declined to minimal levels by the late 1990s
(Figure 12). No South Selkirk Caribou have been documented within the Two-Mouth area since 2007 or
anywhere within the U.S. during the annual censuses since 2012, although radio-tracking data indicated
that a collared bull entered Washington for about 10 days in late 2014.
Considering all animals within the Stagleap area (resident and translocated), this portion of the
subpopulation was variable, but somewhat stable (>20 animals) from 1988 through 2013 (Figure 13).
2003: 41 animals were reported in the annual census report, with comments that some double counting likely occurred;
therefore, the minimum count is reported here.
2006 and 2007: Minimum count; helicopter census incomplete and only count from fixed wing census reported.
2006 and 2010: A population range of 34-37 and 43-44 were reported, respectively. The best single estimate was used in this
figure.
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Since then, the subpopulation has declined to fewer than 20 individuals, with only 3 animals (all cows)
documented in the 2018 census. Although the main intent of the initial translocations in the late 1980s
was not to augment the resident caribou, a number of the released animals emigrated from the TwoMouth area and remained within the Stagleap area. This influx of new animals appears to have
contributed to a steady increase in the overall number of animals in the Stagleap area until 1996, when a
steady decline became apparent, coincidentally just as translocations into northeastern Washington and
southern B.C. were initiated (Figure 13). The influx of translocated animals in the late 1990s appears to
have, eventually, contributed to another steady increase in the overall number of animals in the Stagleap
area through 2008. Since peaking in 2008-2009 at 46 animals, the subpopulation has rapidly declined.
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Figure 12. Overall abundance and composition of the Two-Mouth portion of the South Selkirk Subpopulation
from 1983-2018. 11
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Figure 13. Overall abundance and composition of the Stagleap portion of the South Selkirk Subpopulation
from 1983-2018.

THREATS TO THE LONG-TERM EXISTENCE OF THE SOUTH SELKIRK
SUBPOPULATION
The following section describes the potential threats to South Selkirk Caribou. Through time, threats
change due to current circumstances and past management. In the implementation plan (Part 3), threats
will be assessed for the current condition and presented with a discussion of conservation actions
planned/implemented to mitigate each threat. Threats are discussed in alphabetical order.
Avalanches
Avalanches and landslides pose a direct threat to Southern Mountain Caribou survival (Seip and
Cichowski 1996). Avalanches account for about 6% of the Jasper subpopulation mortality. In addition,
the last remaining caribou in the Banff subpopulation died in an avalanche in 2009 (Environment Canada
2014). The risk to Southern Mountain Caribou from this natural phenomenon can be increased due to
displacement to more avalanche prone habitats as a result of snowmobile and other winter recreation
activities (Simpson 1987, Seip and Cichowski 1996) along with human avalanche control activities.
In the southern Selkirk Mountains, avalanches are common. In addition to natural avalanches, B.C.
Highways and Whitewater Ski Resort routinely initiate avalanches throughout the winter months to
mitigate avalanche danger to motorists on Highway 3 and to skiers at the resort, respectively. However,
caribou use relatively gentle sloped areas in the cirque basins and ridges during the winter, which are not
as prone to avalanches. The risk of mortality due to avalanches increases if caribou are displaced from
their preferred habitats and/or are traveling in areas prone to avalanches (Environment Canada 2014).
Climate change
Recent reports confirm that effects from climate change are underway across the range of Southern
Mountain Caribou (British Columbia Ministry of Environment [BCME] 2016, Columbia Basin Trust
2017). Although exact rates and magnitudes are uncertain, these effects are likely to accelerate over the
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coming decades (Utzig 2012). A break-down of historical climate trends and future climate projections
within the historical range of Southern Mountain Caribou are presented in Appendix B, along with a brief
assessment of the available information with regard to confidence in these projections. That information
is summarized and discussed in the context of its implications for Southern Mountain Caribou, below.
Southern Mountain Caribou occupy a narrow ecological niche and are dependent on cold seasonal
temperatures, deep winter snow, and moist high-elevation glacial basins during summer. As such, these
animals may be adversely affected in various ways by the projected changes due to a warming climate.
Warming temperatures have the potential to directly impact individual caribou because Southern
Mountain Caribou are physiologically not well adapted to dissipate heat and are likely vulnerable to even
moderate increases in summer temperatures (Grayson and Delpech 2005). They are also susceptible to
insect harassment, which is expected to increase with warming temperatures (Culler et al. 2015).
Expected increases in insect harassment could directly reduce Southern Mountain Caribou body condition
and survival via blood loss and viral transmission.
A primary impact from a warming climate may be the effects on snow conditions throughout Southern
Mountain Caribou range. Warmer winter temperatures are likely to result in increased incidents of rainon-snow events and exacerbated freeze-thaw cycles that will, in turn, impact the distribution and quality
of different types of snow conditions (e.g., snow depth, dry versus wet snow, and timing of compaction).
Consequently, these changes may negatively affect Southern Mountain Caribou, both indirectly and
directly. For example, delayed firm-up of snowpack could make Southern Mountain Caribou more
susceptible to reduced food resources and predation during early winter by impeding their movement to
higher elevations. In addition, lower snowpack and firmer snow conditions could enable other ungulates
and their associated predators to access higher elevations where Southern Mountain Caribou are typically
isolated during late winter, thereby exposing them to increased risks from predation. Southern Mountain
Caribou may also be negatively affected by a potential increase in the frequency of early winter rain
crusts (caused by rain-on-snow events and freeze-thaw cycles). These conditions could contribute to
deep-slab avalanches in mid- to late winter (Bellaire 2013, 2016), thereby making Southern Mountain
Caribou more susceptible to injury or death and/or impeding their movements across the landscape.
While it is difficult to predict the degree of impact from future changes in snow characteristics and
avalanche prevalence, another major threat of climate change to Southern Mountain Caribou in late
winter may result from the expected increase in snowpack variability between years. This is because
snowpack depth is significant in determining the height at which arboreal lichens occur on trees, as well
as the height at which caribou are able to access lichens in late winter. Substantial differences in
snowpack (>1.5 m [5 ft]) between consecutive years may prevent Southern Mountain Caribou from
regularly accessing their sole late winter food source of Bryoria lichens (Kinley et al. 2007). In response
to the increased variability of access to these lichens, Southern Mountain Caribou may move to lower
elevations during late winter in search of alternate food sources, including less nutritious lichens such as
Alectoria sarmentosa, which contain significantly less protein (Rominger et al. 1996). Limited access to
Bryoria lichens may result in reduced physical condition and survival of Southern Mountain Caribou
during late winter and spring, which are critical times of the year especially for pregnant cows and their
unborn calves. Furthermore, the shift to lower elevations in search of food in winter could increase their
risks from predation. Eventually, the expected declines in snow cover and duration for the drier areas that
Southern Mountain Caribou currently inhabit may contribute to further contractions in the southern extent
of their historical range.
In addition to potentially affecting the ability of Southern Mountain Caribou to access lichens, greater
climate variability also threatens overall lichen availability due to the projected changes in the pattern of
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precipitation (Campbell and Coxson 2001; Coxson, University of Northern British Columbia, pers.
comm. Dec 12, 2016). This is because Bryoria species are susceptible to periods of prolonged wetting,
which could result in significant dieback over time. Lichen dieback may also occur due to ice
encapsulation (Bjerke 2011), which is likely to increase with the projected increase in the frequency and
severity of seasonal freeze-thaw cycles. Furthermore, the distribution of lichen species and their optimal
loading on trees are dependent on stable forest compositions and structure. Relatively open, late
successional spruce / fir forests typically have the highest lichen biomass (Goward and Campbell 2005;
Campbell and Coxson 2001). However, climate envelope modelling12 suggests that spruce / fir forests
will likely decline throughout Southern Mountain Caribou range in response to changing climatic
conditions (Utzig 2012). It is not possible to confidently predict how forest and lichen distributions will
shift under future conditions. However, forest composition and lichen physiology are both closely linked
to precipitation and temperature, so it is likely that the preferred habitats and primary late winter food
sources of Southern Mountain Caribou are vulnerable to climate change.
While climate envelope models provide information on climax vegetation that may eventually develop in
response to climate change, they do not address the mechanisms by which forest shifts could occur. A
gradual transition from late successional spruce / fir forests to better adapted tree species that slowly
migrate from lower elevations could increase Southern Mountain Caribou’s resiliency to change by
allowing them to slowly adapt to new habitats. However, sudden catastrophic losses of mature forests
through disturbances such as wildfire, insect outbreaks, or plant diseases would be detrimental to
Southern Mountain Caribou given their reliance on these habitats throughout the year. These types of
sudden changes would also result in increases in early successional habitats that would, in turn, likely
increase predation pressure on Southern Mountain Caribou through changes to the distributions and
abundance of alternate prey species (Utzig 2005). The risk of catastrophic loss of spruce / fir forests
seems to be quite significant given the increases in wildfire, insect outbreaks, and plant diseases that
would be expected with earlier spring snowmelt, predicted higher summer temperatures, and reduced
summer precipitation (Woods et al. 2010; Utzig et al. 2011, 2016; Halofsky et al, in press). Overall,
climate change is predicted to increase incidences of most of these damaging agents and may result in
unique conditions that could support new or previously uncommon outbreaks.
The spring and summer periods likely pose the greatest nutritional demands on Southern Mountain
Caribou due to the animals’ need to restore body condition towards the end of winter, the late gestation,
parturition, and lactation needs of females, males needing sufficient body condition and fat reserves
before the rut, and calves needing to grow quickly and be sufficiently conditioned to survive the
following winter. During summer, Southern Mountain Caribou may be selective for the most nutrientdense forage to replenish body mass after winter and increase calf recruitment. Some evidence for this
potential selectivity comes from caribou in Ontario that selected for only a few key species of forbs and
grass species (graminoids) despite the availability of over 130 different species (Thompson et al. 2015).
These commonly selected forbs and grasses were characteristic of wetter habitats such as bogs and fens.
Consuming hydrophytic vegetation in summer may be an efficient means of maximizing the intake of
energy, protein, and minerals (MacCracken et al. 1993) during the critical lactating period of females with
newborn calves (Ceacero et al. 2014). Reduced soil moisture under a warming climate regime may
decrease the availability of preferred food types for Southern Mountain Caribou in summer, especially as
wet, high elevation habitats potentially decline. Summer temperature increases may have been responsible

12
Climate envelope models describe the climate where a species currently lives (its climate “envelope”), and then map the
geographic shift of that envelope under climate change.
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for historical range contractions in caribou and pose a risk under predicted future conditions (Grayson and
Delpech 2005).
Ultimately, nutrient limitation in all seasons may be cause for concern. In spring, a mismatch in timing
between parturition and vegetation green-up may reduce Southern Mountain Caribou access to high
quality forage (Post 2008a; Post 2008b). A faster rate of green-up may also reduce resource availability
later in the season, with gradual vegetation emergence important for prolonging access to high quality
forage over a longer period of time (Pettorelli et al. 2007). With warmer temperatures, terrestrial
vegetation may be available later in the fall; however, both plant protein and digestible energy decline as
vegetation matures (Pettorelli et al. 2007, Cook et al. 2016). Furthermore, forage and nutrient limitations
in one season could carry over to subsequent seasons. Consecutive years of such patterns could
potentially lead to a decline in Southern Mountain Caribou abundance and distribution.
Fire and Fire Suppression
As stated elsewhere, Southern Mountain Caribou are closely associated with late-successional coniferous
forests of the Interior Wet-belt ecosystem of B.C. and the U.S. (Apps et al. 2001, Cichowski et al 2004).
This includes the habitats within the ICH, ESSF, and alpine tundra (AT) zones (Meidinger and Pojar
1991). Fire is considered a natural and important disturbance agent throughout most forested ecosystems,
and its frequency varies considerably depending upon the type of vegetation in a given ecosystem (Agee
1993, Stock et al. 2008). In general, the habitats most closely associated with Southern Mountain Caribou
can be characterized as having mixed-severity (ICH and AT) to high severity (ESSF) fire regimes13. In the
southern Selkirk Mountains, this includes mean fire return intervals (expected time between fire
disturbances) of 150-250+ years for the ICH and ESSF zones and 50-300 years for the AT zone that
includes whitebark pine (Agee 1993, Arno 2001, Swift and Ran 2012, Wong et al. 2003, 2004). Fire
return intervals in the southern Selkirk Mountains are generally hundreds of years shorter than in areas
further north and along the coast in B.C., where a cooler/wetter climate generally favors much longer
intervals (Wong et al. 2003, 2004).
Fires can directly alter caribou habitat through loss of mature conifer stands, lichens and other forage
plants, and by creating barriers to movement due to increased downfall and elevated snowfall. Indirectly,
fire converts mature and old forests into early seral habitat favored by deer, elk, and moose, which may
result in an increase in predators and ultimately caribou predation. Historically, when disturbance from a
wildfire occurred, Southern Mountain Caribou would shift their use of habitat from affected areas to areas
that were more suitable. Fires coupled with industrial activities can reduce suitable areas available for
caribou to occupy. When combined with human-caused habitat alteration, fire can threaten Southern
Mountain Caribou recovery even though it is a natural component of the forest ecosystem (Environment
Canada 2014).
Fire suppression activities over the past 70 to 90 years have altered natural succession of forested
ecosystems by reducing the number, overall size and distribution of wildfire events. This has led to
conditions where forested stands are more susceptible to uncharacteristic, stand-replacing fire events
where there has been significant fuel buildup (Hall 2010, Keane et al. 2002), and such events may have
resulted in the loss of important caribou habitat. Additionally, fire suppression can lead to contiguous
fuels at lower elevation that can carry fire from dry, frequent fire systems into caribou habitat, as well as
facilitate encroachment of subalpine fir into the whitebark pine zone situated along rugged ridgetops
(Keane et al. 2002). In general, the exclusion of fire through active suppression is not considered to be a
13
Fire regime is a generalized description of the role fire plays in an ecosystem and is defined by the type, frequency, intensity
and size of fires which affect that particular ecosystem.
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significant factor in altering fuel loads in the ESSF, AT and wetter parts of the ICH zones due to the long
fire return intervals associated with these habitats (Agee 1993, Keane et al. 2002, Hall 2010). However,
suppression activities at lower elevations and a warming climate have the potential to significantly
influence these conditions over time (Marlona et al. 2012) (see Climate Change section above).
In B.C., natural ignitions located within Southern Mountain Caribou habitat are prioritized for
suppression, based on available resources and risk to communities in the urban / wildland interface (Stock
et al. 2008). In the U.S., all wildfires in potential caribou habitat within the IDL and Colville National
Forest portions of the Management Area are mandated to be suppressed, as feasible to the extent available
resources and safety concerns allow (Seymour pers. comm. 2017, T. Sampson pers. comm. 2017).
Likewise, the 1986 Idaho Panhandle National Forest Plan also requires fire suppression of all naturally
occurring ignitions within the Management Area (IPNF 1986). However, the 2015 Forest Plan revision
allows for the judicious use of fire (prescribed or managed) within the Management Area to help create
habitat mosaics14, increase whitebark pine regeneration, and provide natural fire breaks (IPNF 2015).
Forest Insects and Disease
Forest insects and disease can affect caribou habitat. Engelmann spruce beetle (Dendroctonus
engelmannii), Spruce bark beetle (Dendroctonus rufipennis), and Spruce budworm (Choristoneura
occidentalis) cause mortality in Engelmann spruce trees. Endemic levels of these insects produce small
pockets of openings and contribute to the habitat mosaic. However, at epidemic levels, these insects can
cause large-scale conversion of mature forests to early seral stands. In addition to habitat modification,
insect and disease outbreaks usually result in efforts to reduce the spread of the pathogen or salvage the
dead and dying trees through timber harvest operations. These efforts increase disturbance and generally
involve construction of infrastructure to support the timber harvests resulting in effects discussed under
Timber Harvests.
In the southern Selkirk Mountains, outbreaks of spruce beetles occurred in the U.S. from the 1940-1960s
and again in the 1980s (Evans 1960, USFWS 1985). These outbreaks resulted in increased timber harvest
and infrastructure construction in caribou habitat in the 1950s (Evans 1960, USFWS 1985). To use the
salvaged spruce, a market was developed for spruce trees that likely exceeded the available salvaged
spruce, which promoted continued spruce harvests in caribou habitat. These harvests extended
disturbance and further reduced caribou habitat (Evans 1960).
Genetics (Lack of genetic diversity due to small population size)
In 2011, COSEWIC compared phylogenetics15, genetic diversity and structure, morphology, movements,
behavior, life history strategies, and distribution of caribou populations to define DUs (that is, distinct
populations). South Selkirk Caribou are considered part of the Southern Mountain Caribou DU (or DU9).
Within DU9, Serrouya et al. (2012) investigated microsatellite genotypes of 6 subpopulations of caribou
in southeastern B.C. Some genetic structuring was detected; however, it was likely due to the effects of
genetic drift in small populations. No significant genetic differentiation was detected between the Hart
Ranges and the North Cariboo subpopulations, nor among the Columbia North, Groundhog, FrisbyBoulder, Nakusp, and Duncan subpopulations, indicating that historical movement among these
subpopulations was likely (Serrouya et al. 2012). Serrouya et al. (2012) indicated that major river valleys
may serve as barriers to gene flow, and the Purcells South Subpopulation is genetically distinct from other
caribou subpopulations in DU9 (Zittlau 2004, Serrouya et al. 2012). Several samples from the South
Selkirk Subpopulation showed genetic similarities to both Southern Mountain and Northern Mountain
14
15

The spatial arrangement of a variety of habitats occurring across a landscape
Evolutionary history and relationships among individuals or groups of organisms (e.g., species or populations).
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Caribou DUs, which was due to the inclusion of some Northern Mountain Caribou in the 1987 and 1988
translocation efforts. Conservation strategies for Southern Mountain Caribou must be planned on a large
scale to maintain occasional exchanges between subpopulations, which would help preserve their genetic
diversity (Courtoies et al. 2003). At least in the near-term, these interchanges would need to be
accomplished by physically moving animals between subpopulations.
Small, isolated populations are at greater risk for extirpation due to random events as well as inbreeding
depression and genetic drift resulting from a reduction in genetic diversity (Serrouya 2012, Weckworth et
al. 2012). The remaining 3 South Selkirk Caribou are currently isolated. However, due to previous
augmentation efforts, this subpopulation likely still exhibits high genetic diversity in relation to its size
(Zittlau 2004, Serrouya et al. 2012). In the longer term, this subpopulation may experience founder effects
without additional augmentations (Foley 1997). Therefore, conservation strategies for South Selkirk
Caribou need to consider landscape connectivity and/or direct augmentation to maintain the
subpopulation’s genetic diversity over the long term (Courtoies et al. 2003).
Recruitment rates (percent of the population classified as calves) since 1991 have been highly variable
(4.3%-26.5%), but with a population of such small size, detection of a single animal can change
recruitment estimates substantially. The recruitment rate affects population growth and can offset
mortality rates. For instance, with an average recruitment rate of 10%, a cow caribou would statistically
need to produce 10 calves to meet the probability of 1 calf recruiting into the population. In other words,
since caribou generally don’t reproduce until the age of 3, a cow would need to live to 13 years old (near
life expectancy) to have the probability of having one calf recruited into the population. At a 20%
recruitment rate, a cow would need to live enough to produce 5 calves (i.e. 8 years). Therefore, the higher
the recruitment rate, the more likely a cow will produce a calf that is recruited into the population in her
lifetime. In 2018, only 3 non-pregnant female caribou remain in the South Selkirks Subpopulation.
Augmentation would be needed for recruitment and to add genetic diversity to this small herd.
Hunting
Hunting of Southern Mountain Caribou subpopulations is prohibited. However, hunting of primary prey
species is allowed in both countries. With big game hunting, misidentification can be a concern. In
addition to misidentification risks, poaching of Southern Mountain Caribou has occurred in some
subpopulations and remains a risk to them.
Within the South Selkirk Subpopulation, several mortalities have occurred due to hunting and/or
poaching. Between the 1960s and 1980s, poaching and/or misidentification of caribou were believed to be
an important cause of mortality (USFWS 1985). Poaching remained a concern into the mid-1990s, with
two known cases in the U.S. In the late 1990s, an updated public education effort to reduce poaching and
misidentification accompanied the latter augmentation efforts. No recent evidence of poaching has been
documented in the U.S. or Canada.
Timber Harvest
Southern Mountain Caribou prefer late successional interior forests with limited interspersion of open
habitat types (Environment Canada 2014). Timber harvest can lower the quality of habitat for caribou
(Smith et al. 2000, Apps and McLellan 2006, Wittmer et al. 2007, Kranrod 1996, Sulyma 2001, Miège et
al. 2001, Stevenson and Coxson 2007) and/or alter habitats to favor primary prey species. In addition,
timber harvest typically requires infrastructure construction (e.g., roads) that can permanently convert
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habitat and/or produce linear features16 that increase fragmentation and potentially facilitate predator and
human access (Apps et al. 2013). These changes decrease the suitability of the habitat for Southern
Mountain Caribou and increase their susceptibility to predation.
Currently, timber harvest in the majority of core habitat in the Management Area is limited. In 2007, B.C.
instituted Government Actions Regulations (GARs) to minimize any further reduction of Southern
Mountain Caribou core habitat (MCRIPPB 2012). The Nature Conservancy of Canada purchased the
55,000 hectares (136,000 acres) Darkwoods property in 2008, in part to protect South Selkirk Caribou
habitat. Management of the Darkwoods property prohibits timber harvest. Private lands in B.C. currently
do not have any regulatory mechanisms in place to prevent modification or elimination of Southern
Mountain Caribou habitat due to timber management. In the U.S., the ESA governs protection of the
South Selkirk Subpopulation. To meet federal consultation obligations under Section 7 of the ESA, the
Idaho Panhandle and Colville National Forests incorporated management direction in their Forest Plans to
protect and restore South Selkirk Caribou habitat. Additionally, the majority of the South Selkirk Caribou
habitat on the Colville National Forest occurs in designated Wilderness, where timber harvest is
prohibited. State agencies and private individuals in the U.S. must also avoid “take” (i.e., harass, harm,
pursue, hunt, shoot, wound, kill, trap, capture, or collect) of listed species or adverse modification of
designated critical habitat under the ESA. The IDL consults with IDFG during timber sale development to
identify and mitigate potential impacts to wildlife species.
On USFS, Canadian Crown Lands17, Provincial Parks, and Nature Conservancy of Canada lands, which
amount to approximately 88% of the Management Area, human related habitat conversion and/or
infrastructure development are unlikely to occur due to the regulatory mechanisms currently in place. The
IDL-managed property (7%) provides a substantial amount of suitable habitat for the South Selkirk
Subpopulation (Kinley and Apps 2007) and is currently being managed to generate income for Trust
Beneficiaries (primarily, public school systems). The IDL harvested approximately 728 ha (1,800 ac)
within the South Selkirk Subpopulation Management Area since 2003, with an additional 243 ha (600 ac)
sold, but not yet harvested. Most of the harvest units fall just inside the Management Area boundary at
marginal elevations for South Selkirk Caribou (IDL Timber Sale Geodatabase 2015). Between 20182023, IDL is considering approximately 1,000 ha (2,475 ac) of timber harvests within the Management
Area (Seymour pers. comm. May 2018). These harvest proposals would be reviewed by IDFG during
project development and may be modified. Private lands comprise about 6% of the South Selkirk
Subpopulation Management Area. Federal lands in both the U.S. and Canada along with Provincial lands
in B.C. have regulatory mechanisms in place to protect existing South Selkirk Caribou habitat. However,
private and IDL-managed lands have less stringent requirements for protection of suitable habitat and
remain at some risk to modification and infrastructure development. Since recovery of potentially suitable
habitat may take over 100 years (Environment Canada 2014), effects from past timber harvest will
continue into the future.
Parasites and Diseases
Biting insects, pulmonary irritants, and neurological nematodes can affect Southern Mountain Caribou.
Several biting insects that may affect Southern Mountain Caribou include warble flies (Oedemagena
16

Geographic features that can be represented by a line or set of lines. For example, rivers, roads, railway lines, or ferry routes.

17

Land owned by the Canadian federal or provincial governments. Authority for control of these public lands rests with the
Crown.
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spp.), nose bot flies (Cephenemyia trompe), mosquitoes (Aedes spp.), blackflies (Simulium spp.),
horseflies (Tabanus spp.), and deer flies (Chrysops spp.) (COSEWIC 2002). Hydatid cysts (Echinococcus
granulosus) and protostrongylid nematode (Parelaphostrongylus andersoni) can affect the lung capacity
of Southern Mountain Caribou, thereby decreasing their overall health, while potentially increasing their
susceptibility to predation (COSEWIC 2002). Another major parasite of woodland caribou is a meningeal
nematode (P. tenuis), which is benignly carried by white-tailed deer (O. virginianus) but can cause
neurologic disease in woodland caribou. This nematode has not been detected in any species within
Southern Mountain Caribou range (Samuel et al. 1992).
In the South Selkirk Subpopulation, one animal translocated in the late 1990s likely died due to
complications from parasitism (Compton et al. 1995). Additionally, one translocated animal captured for
a 2012 augmentation for the South Purcell Subpopulation may have died due to the effects of parasitism
(Gordon 2013). However, while some cases of parasite and disease related mortality in individual
Southern Mountain Caribou have been documented (Spalding 2000, Compton et al. 1995, Dauphine 1975
in COSEWIC 2002), there is no evidence of widespread effects to Southern Mountain Caribou due to
parasites or diseases, and their effects are assumed to be negligible.
Predation
Predation is a natural part of the ecosystem. However, when predation increases above the level a prey
population can withstand, it becomes a threat. Gray wolves (Canus lupus), mountain lions (Puma
concolor), bears (Ursus spp.), and wolverine (Gulo gulo) prey upon woodland caribou to varying degrees
(Kinley and Apps 2001, Cichowski and MacLean 2005, Wittmer et al. 2005b, Stotyn 2008, McNay
2009). In the Management Area, predator abundance has increased in recent years due to the recovery of
the gray wolf along with anthropogenic (e.g. timber harvest, mining) and natural (e.g., fire) events that
converted mature/late-successional forests to early seral stands that better support primary prey species,
such as deer, elk, and moose. Increasing primary prey and predator abundance throughout Southern
Mountain Caribou range results in an unbalanced predator/prey system that, in addition to other potential
impacts, threatens the persistence of Southern Mountain Caribou.
Predation has been identified as the main proximate cause of woodland caribou mortality over much of
their historical distribution (Bergerud and Elliot 1986, Seip 1992, Stuart-Smith et al. 1997, Schaefer et al
1999), including throughout the distribution of Southern Mountain Caribou (Wittmer 2004, Wittmer et al.
2007).18 Predator populations are supported by primary prey species (Seip 1992b, Stotyn 2008,
Williamson-Ehlers 2012). As timber harvest and/or other events (i.e., fire, forest insect/disease) convert
mature/old-aged forests to earlier seral stages, the amount and distribution of primary prey habitat
increases. As primary prey species take advantage of new habitats interspersed in Southern Mountain
Caribou range, predator species likewise increase. As predator abundance and potential interactions
between Southern Mountain Caribou and predators increase, so does predation risk. Where habitat
alterations favor other prey species, predators such as wolves can increase in number, which may
significantly reduce or even have the potential to eliminate Southern Mountain Caribou subpopulations
(Seip 1991; Seip 1992; Wittmer et al. 2005a). Research by Wittmer et al. (2007) supports this
interpretation; finding that the survival of Southern Mountain Caribou in mid-aged forests was reduced
compared to those that occupied areas with higher proportions of older-aged forests within their home
ranges.

18

Wittmer’s work included an assessment of all known Southern Mountain Caribou subpopulations (total=17) except the South
Selkirk Subpopulation. In general, wolf and bear predation were the primary cause of death in northern subpopulations, while
mountain lion, bear, and wolverine predation dominated in the southern subpopulations (ibid).
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Since the late 1980s, predation has been the leading known cause of South Selkirk Caribou mortality
(Table 2); however, early studies of this subpopulation (Freddy 1974) did not conclude that predation was
a major threat. In assessing augmentation efforts for South Selkirk Caribou in the late 1980s, Compton et
al. (1995) concluded that adult mortality was limiting growth of the subpopulation, and that predation by
both mountain lions and bears was a contributing factor. However, population levels of mountain lions
were estimated to be declining at that time (Clarke 2003). During the late 1990s, the South Selkirk
Caribou inter-agency management team identified mountain lion predation as a probable cause for
the continuing decline of the subpopulation and recommended research efforts be undertaken to
better understand the relationships among mountain lions, caribou, and alternate prey species
(Wakkinen and Johnson 2000). In addition, wolves and grizzly bears have recently become more
abundant in the southern Selkirk Mountains, in both the U.S. and B.C. With stable to increasing multipredator populations, the risk of predation to South Selkirk Caribou remains high. In the South Selkirk
Subpopulation, like other subpopulations, unsustainable levels of predation are suspected to be the main
cause of the most recent population decline.
Table 2. Sources of South Selkirk Caribou known mortalities from 1987-2017.
Radio-collared
1987-1990

Radio-collared
1996-1998

Radio-collared (2014-2017/18)
(Includes 2 unmarked animals)

Total

Undetermined

12

27

3

42

Mt. Lion

10

7

1

18

Bear

4

2

-

6

Wolves

-

-

2

2

Other

6

0

Human

4

2

Injury

2

1

Total

38

39

Cause

6
1

7
3

7

84

Between 2014 and 2017, five radio-collared and two uncollared caribou mortalities have been
documented.19

19

Notes on mortalities from Table 2:
•

•
•

•

March 2014: Uncollared caribou. Found during the aerial census flights. The cause of death for this animal is
unconfirmed; however, due to the kill site pattern, presence of wolf hair and DNA on the carcass, and the proximity of
wolves to the kill site, wolf predation is the likely cause in this case.
September 2014: Radio-collared adult male caribou. BCMF personnel confirmed wolf predation as the cause of death
(L. DeGroot, BCMF, pers. comm. September 2014).
May 2015: Radio-collared adult female caribou. BCMF personnel investigated a mortality of a radio-collared cow with
a full-term fetus. Black bears (Ursus americanus) were feeding on the carcass, but mountain lion predation was
determined as the cause of death (L. DeGroot, BCMF, pers. comm. May 2015).
October 2015: Radio-collared adult male caribou. The animal died approximately 300 m (1,000 ft) from Highway 3.
Bruising occurred on the lower front legs, with scuff marks on the rear quarter of the hide. Based on the bruising
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Recreational Activities
Winter and non-winter recreational activities can affect woodland caribou through displacement (Wilson
and Hamilton 2003, Powell 2004, Seip et al. 2007) and increased stress (Freeman 2008). Animals can
exhibit behavioral and/or physiological responses to stress factors. A behavioral response is apparent
when the animal moves away or avoids areas of disturbance. A physiological response may not be
apparent to an observer or be accompanied by a behavioral response. Increased heart rate and release of
glucocorticoid, a stress related hormone, are examples of physiological responses to a stress factor.
MacArthur et al. (1982) found that bighorn sheep maintained a cardiac response that required additional
energy expenditures, while the sheep showed habituation behavior. Elevated stress hormone levels were
detected in Southern Mountain Caribou up to 10 km (6.2 miles) away from snowmobile areas (Freeman
2008). Elevated stress responses can lead to poor health, low survival, and slow reproductive rates
(Simpson and Terry 2000, Romero 2004).
Winter recreation can displace Southern Mountain Caribou into areas of poor habitat quality, potentially
resulting in increased predation risk, reduced body condition, and lower survival and reproductive rates
(Simpson and Terry 2000). Snowmobile activity poses a large threat to Southern Mountain Caribou due
to the potential for vast overlap of this activity with key use areas (Seip et al. 2007, Freeman 2008). Other
motorized winter activities, such as heli- or snowcat-skiing (i.e., using a helicopter or snowcat to transport
skiers), likely result in similar effects as snowmobile recreation (Freeman 2008); however, these activities
are not common in the southern Selkirk Mountains. In a literature review, Reimers (1991) concluded that
ungulates tend to show little disturbance response to snowmobiles when traveling along defined routes. In
the southern Selkirk Mountains, South Selkirk Caribou appear to move out of snowmobile “play areas”,
but appear to tolerate travel along defined routes (L. DeGroot, BCMF, pers. comm. April 2015). In
Quebec, Duchesne et al. (2000) found that backcountry skiing and snowshoeing impacted woodland
caribou behavior, but through time these impacts were reduced, suggesting caribou showed some
habituation to them. The effects of these activities are relatively unstudied in the southern Selkirk
Mountains. Reimers et al. (2003) found that wild reindeer were easily disturbed by snowmobiles, but
traveled longer distances when disturbed by a skier. They suggest that the frequency of disturbance,
which increases the amount of time spent moving and detracts from other biological activities (feeding,
resting), could result in more serious consequences then the energetic cost of moving away from a single
disturbance. Both snowmobiling and backcountry skiing create packed snow trails, which can facilitate
predator access to caribou habitat in the winter (Simpson and Terry 2000, Cichowski et al. 2004, Powell
2004). Similar impacts of human presence experienced in the non-winter periods (hiking, motorized trails,
etc.) likely also produce displacement responses in woodland caribou (Dumont 1993, Lesmerises 2017).
Several snowmobile closures are in place to protect South Selkirk Caribou. Both the IPNF and CNF Land
and Resource Management Plans (LRMP) incorporate management objectives and standards to reduce
impacts from this activity on South Selkirk Caribou. On the IPNF, a court-ordered closure is in place that

•
•
•

patterns and the location to the highway, it is believed that the animal succumbed to injuries from an automobile
collision and was subsequently scavenged by black bears and wolves.
Fall 2015: Uncollared yearling male caribou. A carcass was reported by a hiker in the early summer of 2016. On
investigation, it was determined to be a yearling bull that died of unknown causes in the Fall of 2015.
May 2016: Radio-collared adult male. The radio-collar stopped reporting GIS locations in May of 2016 and was
investigated in 2017. The cause of death was undetermined.
June 2017: Radio-collared adult male. Due to a collar malfunction causing a two-week notification delay, the cause of
death was undetermined.
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prohibits snowmobiling in 71% of the U.S. portion of the Management Area until a winter travel plan is
approved (USFWS 2014). The CNF manages snowmobile use in caribou habitat. Snowmobiling and
other motorized use is not allowed in the Salmo-Priest Wilderness. On IDL property, an interim winter
strategy is in place to restrict snowmobile use when caribou are documented within 4.3 km (2.7 mi.) of
the Restricted Winter Access Units. Since no recent caribou use has been documented in these zones,
snowmobile use on IDL lands is not restricted at this time. In B.C., stewardship agreements between
BCME and 13 snowmobile clubs are in place to limit disturbance to Southern Mountain Caribou. Winter
motorized use on the Darkwoods property occurs under an agreement with the snowmobile clubs to allow
travel along the roads only (i.e. no off-road use is allowed). Access is restricted when South Selkirk
Caribou are in the area. However, enforcement is limited in all closure areas.
Roads and Other Linear Features
Linear features on the landscape can facilitate human and predator access to an area, increase
fragmentation of interior habitat types, and provide early seral habitats that favor primary prey species.
These effects can decrease habitat quality, increase disturbance and displacement, as well as increase
predation risks for Southern Mountain Caribou.
Roads threaten Southern Mountain Caribou through direct mortality due to vehicle collisions and may
decrease the quality of suitable habitat. Highways pose a higher risk for Southern Mountain Caribou
mortality due to the increased speed and volume of traffic. On forest roads, speeds and traffic are reduced
and, therefore, the risk of mortality due to collision is less. Additionally, roads can facilitate predator and
human movements into and through Southern Mountain Caribou habitat. Southern Mountain Caribou
generally avoid roads and habitat adjacent to roads (Oberg 2001, Hebblewhite et al. 2010a, DeCesare et
al. 2012, Williamson-Ehlers 2012, Williamson-Ehlers et al. 2013). In general, woodland caribou appear to
be relatively sensitive to the effects of roads, particularly the activities they facilitate. Roads contribute to
changes in habitat quality and availability by fragmenting habitats in previously intact landscapes. As
road densities increase, edge habitats increase, thereby reducing interior patch habitat20 availability. As
fragmentation increases, patches of remaining habitat may become so small in size and/or isolated to the
point that they are no longer used by Southern Mountain Caribou, thus resulting in effective habitat loss
(Joly et al. 2006). Roads can result in the creation of new, non-motorized trails that further negatively
affect preferred woodland caribou summer ranges (Dumont 1993). Caribou can also be displaced from
important habitats like calving grounds (Joly et al. 2006) due to their avoidance of roads (Dyer et al.
2002). Apps and McLellan (2006) found that remoteness from human presence, low road densities, and
limited motorized access were important factors in explaining habitat occupancy by Southern Mountain
Caribou subpopulations. Furthermore, Apps et al. (2013) found that wolf predation of Southern Mountain
Caribou tends to occur in association with roads when analyzed at the caribou home range scale.
Transmission lines and clearings along the U.S./Canada border result in linear corridors that are
maintained in early seral vegetation communities. Within these areas, shrubs are permitted to grow, but
most trees are removed to protect the transmission lines and denote the international border. In turn, these
corridors contribute to primary prey habitat and increase fragmentation, which reduces the quality of the
habitat for South Selkirk Caribou and increases the risk of mortality due to predation.
Highway 3 in B.C. poses a direct threat of mortality to South Selkirk Caribou. In 2009, three South
Selkirk Caribou were killed at Salmo Pass on Highway 3, and additional animal was likely killed in 2015.
Monitoring of radio-collared animals in the subpopulation recently showed numerous crossings of
Highway 3. In addition, South Selkirk Caribou are drawn to the salt spread on the road surface to control
20

Patch habitat is smaller areas of different habitats intermixed within larger areas of continuous habitats.
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icing. Standard fixed message signs are in place warning motorists of the potential presence of South
Selkirk Caribou on the roadway. These signs showed some effectiveness at reducing collisions
immediately after installation (Found and Boyce 2011), but over time this type of signage becomes
generally less effective (Pojar et al. 1975, Coulson 1982, Rogers 2004, Meyer 2006, Bullock et al. 2011).
Motorized travel in the non-winter period on most forest roads in South Selkirk Caribou habitat is
restricted in the U.S.; however, there are few restrictions occurring on Crown Land in B.C. Road use on
the Darkwoods property is allowed through a permit process and is generally low, but can receive heavier
use when timber harvest activities occur on adjacent lands. Use of these roads can negatively affect South
Selkirk Caribou (see also Recreational Activities).

SUMMARY OF MAJOR HISTORICAL EVENTS IMPACTING SOUTHERN MOUNTAIN
CARIBOU
A summary of major historical events that have played a role in the survival of Southern Mountain
Caribou is provided in Table 3.
Table 3. Major historical events in Idaho, western Montana, Washington, and southern B.C. that have
impacted Southern Mountain Caribou.
Category

Year

Event

Comments/Details

Weather

1850

Little Ice Age ends

General warming trend with pulses of
wildfires

Unregulated
Hunting

1860-1900

Individual use and market
hunting for meat and hides.

Market hunting used primarily to feed
mining and logging camps (e.g., Lindsley
1899 kills 25 South Selkirk Caribou with
his partner in Selkirk range).

Mining

1880-1890s

Goldflint and Keystone Mines in
Sylvanite, Montana.

1,000 miners in the U.S. portion of the
Purcell Mountains that historically
supported Southern Mountain Caribou.

Access

1880s

Construction of Northern Pacific
Railway

Increased human access to Southern
Mountain Caribou habitat for settlement,
trapping, mining and logging.

Weather

1889

Large wildfires in South Selkirk
Caribou habitat in the Selkirk
Mountains.

Significant wildfire year throughout the
northwest.

Access

1890s

Construction of Great Northern
Railway.

Increased access to Southern Mountain
Caribou habitat for settlement, trapping,
mining, and logging.

Hunting

1900

J.P. Dunn hires Indians to kill
caribou near Naples, Idaho.

Commercial hunting operation.

Mining

1902-1980
(Peak operation
1915-1922)

Continental Mine Operation
northeast of Priest Lake, ID.

Mine operation and construction of
access routes on both sides of the Selkirk
Crest (from Priest Lake & Porthill).
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Category

Year

Event

Comments/Details

Legal status

1913

Legal hunting discontinued.

State of Idaho outlaws hunting of
Southern Mountain Caribou.

Poaching

1929-1952

Known Poaching violations in
Idaho, Montana, & Washington.

Thirteen caribou illegally killed. Poaching
likely increased during poor economic
conditions (i.e., The Great Depression).

Weather

1929, 1933

Weather

1949-1955

High wind events and
subsequent spruce beetle
infestations.

High winds blow down spruce and other
tree species throughout Southern
Mountain Caribou habitat, which helps
generate a large-scale spruce beetle
infestation throughout the region.

Habitat

1950s

Increased road construction into
higher elevations for salvage
logging of dead/dying spruce
and logging of adjacent at risk
forest stands.

Spruce becomes an increasingly
important product in the timber industry,
and logging of this species increases even
after beetle event is over.

Legal status

1957

Legal hunting discontinued.

B.C. outlaws hunting of South Selkirk
Caribou.

Habitat

1960s-1970s

Increased road construction and
logging in Southern Mountain
Caribou habitat.

Access

1963

Completion of B.C. Highway 3.

Major highway that bisects important
South Selkirk Caribou habitat in B.C.

Weather

1967

Wildfires in the southern Selkirk
Mountains.

Trapper Creek Burn (~6,475 ha [16,000
acres]) and Sundance Burn (~22,660 ha
[56,000 acres]) occur in potentially key
habitats for South Selkirk Caribou in
north Idaho.

Legal status

1983-1984

Emergency and Full U.S. federal
listing of South Selkirk Caribou.

Protective measures pursuant to the U.S.
Endangered Species Act implemented for
the subpopulation.

Significant wildfire events in Southern
Mountain Caribou habitat.

ECOLOGICAL ROLES AND RELATIONSHIPS
Over the years, management direction in support of South Selkirk Caribou recovery has focused primarily
on reducing or eliminating vegetation treatments (e.g., timber harvest), suppressing natural fire ignitions,
reducing motorized access via seasonal closures and/or road decommissioning, and predator control (see
Conservation Measures Completed After 1994). However, a single-species approach has the potential to
complement and/or conflict with management for other species of conservation concern, as well as affect
the magnitude of natural disturbance agents (i.e., wildfire) influencing the succession of vegetation on the
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landscape. Notable species of conservation concern and potential management opportunities and/or
challenges with South Selkirk Caribou recovery include the following:
Grizzly Bear (Ursus arctos)
Grizzly bears are listed as a ‘species of special concern’ in B.C. under SARA (COSEWIC 2012) and as
‘threatened’ in the U.S. under the ESA (U.S. Fish and Wildlife Service 1975). The Selkirk Mountains
include one of six recovery zones for this species in the U.S. The Selkirk recovery zone includes an
estimated population of 80 animals in Canada and the U.S. (USFWS 2011a). Grizzly bears are a wideranging species that require remote areas and a suite of vegetative successional stages to thrive. This
includes early seral vegetation found in recent burns, harvest units, and avalanche chutes. Large
huckleberry dominated shrub fields created by wildfires, such as the 1967 Trapper Creek burn, are used
extensively by this population (Volson 1994, Kasworm et al. 2016).
In general, land management agencies contributing to Southern Mountain Caribou recovery continue to
suppress natural fire ignitions, either to maintain existing habitat or to meet other agency mandates (see
Fire and Fire Suppression). Likewise, timber harvest (and the associated road construction) has also been
reduced throughout much of the Management Area. While the reduction in motorized access is a net
benefit to both species, the disruption of the natural fire regime and reduction in timber harvest reduces
the creation of a diversity of vegetation types and early seral conditions favored by grizzly bears.
Gray Wolf (Canus lupus)
Formerly listed as federally endangered in the U.S. and currently listed as state endangered in Washington
(and retaining its federal listing in the western third of the State), as many as 12 packs of wolves now
occur in and around the Management Area. Hunting and trapping of wolves is allowed in B.C., with
special consideration given to SARA-listed species such as Southern Mountain Caribou (BCMF 2014). In
addition to hunting and trapping seasons, as of May 2018, 27 wolves from five of the six packs have been
removed by BCMF personnel in support of South Selkirk Caribou recovery efforts within the B.C.
portion of the Management Area (pers. comm. Aaron BCMF, 2018). In the U.S., wolves have been
managed as a game species in Idaho in accordance to the Idaho Wolf Conservation and Management Plan
(Idaho Legislative Wolf Oversight Committee 2002) since the Northern Rocky Mountains distinct
population segment21 was delisted22 by the USFWS in 2011 (USFWS 2011). This currently includes two
known packs in the vicinity of the Management Area in Idaho. In Washington, wolves continue to be
managed as ‘endangered’ under Washington State Administration Code [WAC] regulations (WAC 23212-014 and 232-12-011), pending federal delisting of the wolf population in the western part of the state
by the USFWS (Becker et al. 2015). There are currently two known wolf packs located within the vicinity
of the Washington portion of the Management Area.
Whitebark Pine (Pinus albicaulis)
Whitebark Pine is listed as ‘endangered’ in B.C. under SARA (COSEWIC 2010; Canada Gazette 2012),
and is a candidate for listing in the U.S. under the ESA (USFWS 2011c), with a final determination
expected by 2019 (USFWS 2016). This five-needle pine occurs at or close to treeline, forming both open
and closed forests, often in association with Engelmann spruce and subalpine fir. Regeneration occurs
primarily on sites disturbed by fire or avalanches, which provide the open habitat required by this shade-

21
The Northern Rocky Mountains DPS for gray wolves included areas in northern Idaho and eastern Washington (i.e., areas
surrounding the U.S. portion of the Management Area), as well as Montana and Wyoming.
22

The process of removing an animal or plant from the U.S. federal list of Endangered and Threatened Wildlife and Plants.
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intolerant species. Habitat quality is declining across its range due, in part, to fire exclusion and
competition from other tree species (COSEWIC 2010, USFWS 2011c).
In general, land management agencies contributing to Southern Mountain Caribou recovery continue to
suppress natural fire ignitions, either to maintain existing habitat or to meet other agency mandates. This
approach greatly reduces opportunities for site specific management to assist with regeneration of this
declining species.

CONSERVATION MEASURES COMPLETED SINCE LISTING
1985 Recovery Plan
Four main objectives were stated in the 1985 Recovery Plan; 1) control poaching, 2) minimize accidental
deaths along B.C. Highway 3, 3) improve habitat quality through road closures and allowing natural
succession, and 4) augment the subpopulation and/or establish a second subpopulation outside of the
Selkirk Mountains. Each of these objectives is discussed below.
Poaching

To control poaching, the IDFG and cooperating agencies initiated a high-profile information
and education program focused on reducing kills by poaching and misidentification.
Distribution of information through fact sheets, pocket identification cards, posting signs in
caribou habitat to warn hunters of potential caribou presence and slideshow/videos were
developed for presentation to community groups. Since 1997, no known South Selkirk Caribou
mortalities due to poaching or misidentification have been documented, and poaching currently
do not appear to be a substantial threat.
Highway 3 Mortality

From 1987-2006, no vehicle related incidents with radio-collared caribou were reported. Three
South Selkirk Caribou in 2009 and one in 2015 were likely killed by collisions with vehicles.
No formal plan was developed, but some actions took place to help reduce the risk to these
caribou and the traveling public. B.C. Highways installed several large warning signs on either
side of Stagleap Pass in 2009. To address road salt attracting the caribou to the driving surface,
attempts to develop salt stations away from the highway were initiated by B.C. personnel in the
1990’s. However, no known monitoring occurred, and the efforts did not continue, therefore the
effectiveness of this technique remains unknown.
Habitat Improvement

Habitat improvement through road closures and allowing or facilitating natural succession
started slowly. With the increased focus on grizzly bear recovery in the Selkirk Mountains,
increased security for grizzly bears led to a decrease in road disturbance in the U.S. portion of
the Management Area. Forest management activities also decreased since the mid-1980s in
South Selkirk Caribou habitat. Current regulatory mechanisms are in place to protect
approximately 88% of the Management Area. On the remaining 12% of lands in the
Management Area, IDL manages approximately 26,878 ha (66,416 ac [7%]) and harvested
approximately 729 ha (1,800 ac) within the Management Area since 2003, with an additional
243 ha (600 ac) sold, but not yet harvested (IDL Timber Sale Geodatabase 2015). Privately
managed lands have less stringent requirements for protection of habitat and remain at some
risk for habitat modification and infrastructure development. Since recovery of South Selkirk
Caribou habitat may take over 100 years (Environment Canada 2014), effects from past timber
harvest will continue into the future.
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Augmentation

In 1987, 1988, and 1990, a total of 60 caribou were translocated to northern Idaho to try to
reestablish Southern Mountain Caribou within the Two-Mouth area in the United States (Figure
11). Both Southern Mountain and Northern Mountain distinct populations (DUs) of caribou
were used as donor sources in 1987 and 1988. In 1990, only animals from the Southern
Mountain stock were used. First year survival rates of translocated animals in Idaho varied, with
no clear effect of the donor stock. However, after three years the survival rate of Southern
Mountain Caribou exceeded that of Northern Mountain Caribou (67% vs. 33%) (Warren et al.
1996). Southern Mountain Caribou also moved greater distances from the release site and
emigrated at a greater rate than Northern Mountain Caribou (Warren 1990).
1994 Recovery Plan
The 1994 Recovery Plan contains four objectives, which are: 1) maintain the two existing occupied areas
(Two-Mouth and Stagleap) in the Management Area, 2) establish a third occupied area in Washington, 3)
increase the size of the subpopulation as reflected by March surveys, and 4) secure and enhance at least
179,000 ha (443,000 acres) of suitable and potential South Selkirk Caribou habitat in the Management
Area to support a self-sustaining subpopulation. These four objectives are discussed below.
Maintain Two Occupied Areas

Currently, the main area of occupation in B.C. (Stagleap) persists, but the occupied area temporarily
established in Idaho (Two-Mouth) does not (Figure 12).
Establish Third Occupied Area

The translocation efforts in Washington did not establish a third occupied area. Movement
patterns of translocated animals suggest that the general use habitats in northeastern Washington
are part of the broader Stagleap area in southern B.C.(Figure 11).
Increase Subpopulation Size

The influx of translocated animals in the late 1980s and late 1990s appears to have contributed
to steady, although ultimately temporary, increases in the overall number of animals in the
Stagleap area (Figure 13). Considering all available animals, the Stagleap portion of the South
Selkirk Subpopulation was variable, but somewhat stable (>20 animals) from 1988 through
2013. Since then, the subpopulation has declined to fewer than 20 individuals, with only 3
animals (all cows) documented in the 2018 census. In summary, the objective of increasing the
subpopulation was only temporarily met with these augmentations, indicating further
management actions may be needed to increase the population.
Secure and Enhance Habitat

One objective of the 1994 Recovery Plan was to secure and enhance South Selkirk Caribou habitat
within the entire Management Area (179,000 ha [442,000 ac]). More accurate measurement of the
Management Area, made possible by using new GIS tools, shows the area is 381,000 ha (941,500
ac). Since the 1994 Recovery Plan, The Natural Conservancy of Canada purchased and secured
approximately 51,000 ha (126,700 ac). Additionally, approximately 95% of the land base in the
Management Area has some level of management regulation to protect and secure caribou habitat.
Augmentation

Translocation efforts to establish a third occupied area in northeastern Washington occurred in 1996
and 1997 (total of 32 Southern Mountain Caribou released). The annual survival rate of the animals
translocated into Washington averaged 47% the first year following their release. By 2000, the
survival rates dropped to 21% and 38% (1996 and 1997 cohorts, respectively) for these animals
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(Almack 2000). In 1998, 11 Southern Mountain Caribou were released at Kootenay Pass in B.C. to
directly augment the remaining resident animals. The 3-year survival rate for the animals released
directly into B.C. was 81% (Almack 2000). The animals that survived moved into the Stagleap herd,
consequently the Washington herd was not established.
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Part 2 – Management Plan
INTRODUCTION
This section outlines the overarching plan to recover, protect and conserve South Selkirk Caribou. It
includes a guiding vision (or goal) and strategy followed by measurable subpopulation objectives. This
section also identifies broad-scale management actions that should be implemented to achieve the
subpopulation objectives and an initial timeline and cost estimates considered necessary to implement
those actions. The information included in this portion of the document is intended to be generally
applicable to the recovery, protection, and conservation of South Selkirk Caribou, and will only be
updated if substantial new information becomes available indicating that changes to the overarching
strategy, objectives, or broad-scale actions might be necessary.
At the time of development of this document in 2017-2018, Southern Mountain Caribou could be
considered functionally extirpated. In the United States, there was no year-round or even season-long
occupation of areas south of the international border. The remaining South Selkirk Caribou (3 cows in
2018) were usually found within British Columbia adjacent to the border with Idaho and Washington.

VISION
The vision for South Selkirk Caribou is to retain and bolster the wild herd in the southern Selkirk
Mountains so that it is able to persist over the long-term and contribute to the conservation of Southern
Mountain Caribou. Active management (that is, human intervention) will be necessary to ensure the longterm health, persistence, and a transboundary distribution for this subpopulation, which may eventually
support subsistence harvest and recreational hunting.

STRATEGY
The overarching strategy is to restore the South Selkirk Subpopulation through the development and
implementation of actions that increase its abundance and distribution to meet the subpopulation
objectives identified below.

POPULATION OBJECTIVE FOR SOUTH SELKIRK CARIBOU
We determined a subpopulation management objective by evaluating habitat in the Management Area as
determined by prior seasonal habitat quality mapping. Kinley and Apps (2007) used translocated caribou
radio telemetry points recorded from 1987 to 2004 (based on a sample size of 8,166) to develop seasonal
habitat quality maps with standardized scores ranging from 0 to 1 (Figure 13). One generalized map was
developed by selecting the highest seasonal value for each modeled 30 x 30 m (98 x 98 ft) cell. The score
for each cell was then categorized into 10 habitat quality categories.
We used the generalized habitat quality map discussed above and South Selkirk Caribou radio telemetry
points recorded from 2014 to 2016 (n = 2,386) to conduct a habitat use/availability analysis (chi-squared
test). Table 4 shows the expected and observed number of telemetry points in each of the 10 habitat
quality categories within the Management Area. The “expected” value assumed the number of telemetry
locations to be directly proportional to the amount of the habitat in each category. The “observed” value is
the actual number of telemetry locations that fell in cells with the respective habitat quality category.
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Figure 14. Highest seasonal habitat values within the South Selkirk Management Area (Kinley and Apps
2007).

SOUTH SELKIRK CARIBOU DRAFT MANAGEMENT PLAN: PART 2
October 2018

44

Table 4. Expected and observed distribution of South Selkirk Caribou radio telemetry points in 10 habitat
quality categories between 2014 and 2016.
Habitat
Quality
Category

Hectare (acres)*

Area within habitat
quality category

0.1

26,153 (64,624)

6.9%

166

19

0.2

46,688 (115,369)

12.5%

298

5

0.3

49,601 (122,566)

13.4%

317

38

0.4

48,059 (118,757)

12.9%

308

55

0.5

45,323 (111,995)

12.2%

291

112

0.6

44,019 (108,774)

11.8%

282

167

0.7

41,975 (103,722)

11.3%

270

291

0.8

37,940 (93,752)

10.2%

243

503

0.9

25,826 (63,819)

6.9%

166

775

1.0

7,182 (17,746)

1.9%

45

420

Expected Number of
Locations

Observed Number
of Locations

* Some areas in the southeast of the management area were not modelled by Kinley and Apps (2007)

The analysis concluded the distribution of observed locations was significantly different than expected
under the assumption of no “preference” or “avoidance” (P < 0.001), showing that caribou did not use the
habitat at random, but rather preferred higher quality habitat, especially when the cell contained a score
higher than 0.7, as depicted in Figure 15.

Habitat Quality Scores
Available vs Used

35%
30%
25%
20%
15%
10%
5%
0%
0.1

0.2

0.3

0.4

0.5
% Available

0.6

0.7

0.8

0.9

1.0

% Used

Figure 15. Distribution of “Available” and “Used” habitat in the Management Area based on generalized
habitat quality map (Kinley and Apps 2007) and South Selkirk Caribou radio telemetry points.

Southern Mountain Caribou occur at an estimated density of 1 caribou per 1,000 ha (2,471 ac) of high
quality habitat in the South Selkirk Subpopulation (Wilson and Nyberg 2009). To estimate a
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subpopulation management objective for the number of caribou in the southern Selkirk Mountains, we
assumed that habitat within the highest scored category (1.0) could support caribou at this density. We
further assumed a linear relationship between the ability of an area to support caribou and the generalized
habitat map score. For example, we assumed an area with a score of 0.8 could support 80% of the caribou
relative to an area with a habitat score of 1.0. We used only the amount of habitat with a score greater
than or equal to 0.7 to determine a subpopulation objective because caribou showed a preference for this
high-quality habitat. Based on this approach, we estimate the Management Area could support
approximately 90 caribou. This number is consistent with objectives for the South Selkirk Subpopulation
discussed by BCMF; however, different methodologies were used in the U.S. and B.C.
We recommend the Kinley and Apps (2007), or any appropriate future updated habitat model be run
every five years to ensure there is sufficient quality habitat in the southern Selkirk Mountains to continue
to support at least 90 South Selkirk Caribou using the logic presented above. We recognize the amount
and distribution of habitat may change through time, but the potential for the southern Selkirk Mountains
to support this minimum amount of habitat should be maintained.

ACTIONS
The following broad-scale management actions should be implemented to achieve the South Selkirk
Subpopulation objective23:
•
•
•
•
•
•

Increase the abundance and distribution of South Selkirk Caribou within the Management Area.
Maintain the genetic integrity (diversity/characteristics) of South Selkirk Caribou within the
Management Area.
Maintain appropriate habitat quality and quantity within the Management Area so that it is capable
of supporting 90 South Selkirk Caribou.
Inform, educate, and involve the public in implementation activities.
Adaptively manage implementation activities.
Adaptively manage multiple uses as consistent with South Selkirk Caribou conservation.

TIME AND COST ESTIMATES
The cost of implementing this Management Plan will depend on the extent and duration of
implementation activities, the response of South Selkirk Caribou to those activities, cooperation of
multiple parties and jurisdictions, and a range of other additional factors (e.g., changes in severity of
threats, changes in the threats themselves, availability of new knowledge or technologies to aid recovery).
Table 5 shows time and cost estimates over the next five years. This five-year estimate is only an
overarching estimate and is not intended as a commitment by any entity to a specific funding amount.
This information is provided to assist in long- and short-term planning. Additional detailed activities and
associated costs are presented in Part 3 and will be updated annually.

23
Note that all of these actions contribute to an overarching objective of evaluating, reducing or eliminating threats to South
Selkirk Caribou.
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Table 5. Estimated costs for broad actions (2018-2022).
Action

Year (USD)
2018

2019

2020

2021

5-Year Estimate

2022

Increase the abundance and distribution
of South Selkirk Caribou within the
Management Area.

$250,000

$500,000

$500,000

$500,000

$500,000

$2,250,000

Maintain the genetic integrity of South
Selkirk Caribou within the Management
Area.

$30,000

$50,000

$50,000

$50,000

$50,000

$230,000

Maintain appropriate habitat quality and
quantity within the Management Area so
that it is capable of supporting 90 South
Selkirk Caribou.

$50,000

$50,000

$50,000

$50,000

$50,000

$250,000

Inform, educate, and involve the public in
implementation activities.

$20,000

$20,000

$20,000

$20,000

$20,000

$100,000

Adaptively manage implementation
activities.

$50,000

$50,000

$50,000

$50,000

$50,000

$250,000

Adaptively manage multiple uses as
consistent with South Selkirk Caribou
conservation.

$25,000

$30,000

$30,000

$30,000

$30,000

$145,000

Total
425,000
Note: costs above include cash and in-kind estimates.

$700,000

$700,000

$700,000

$700,000

$3,225,000
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Part 3 – Implementation Strategy
INTRODUCTION
This implementation strategy describes specific, on-the-ground management activities that contribute to
implementation of each of the broad scale actions identified in Part 2. This implementation strategy
addresses the “who, what, when, where, and how” aspects necessary to execute the broad actions
identified to achieve the overarching strategy and, ultimately, the vision outlined in Part 2.
As with Part 1 of this document, this implementation strategy is meant to be dynamic and will be
reviewed and updated regularly to incorporate pertinent new information. Such information could include
changes in the nature or severity of threats, new information about Southern Mountain Caribou or the
South Selkirk Subpopulation, lessons learned through implementation of activities in this plan,
development of new tools or technologies, etc.
Some entities have legal obligations and statutory mandates that are consistent with, or in some cases
potentially conflict with, activities identified in this document. No legal or financial commitment for any
entity is implied through this implementation strategy. However, the expectation is that all parties will
work, within the limits of their legal and financial constraints, to carry out activities that will support
recovery of South Selkirk Caribou.
The parties that may contribute to implementation of this strategy (actions, funding, etc.) include, but are
not limited to, the following:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

B.C. Ministry of Environment
B.C. Ministry of Forests, Lands, Natural Resource Operations, and Rural Development
Environment Canada
Idaho Department of Fish and Game
Idaho Department of Lands
Idaho Governor’s Office of Species Conservation
Engaged individuals in the U.S. and Canada
Kalispel Tribe of Indians
Kootenai Tribe of Idaho
Ktunuxa Nation Council
Nature Conservancy of Canada
Non-Governmental Organizations (NGOs)
U.S. Fish and Wildlife Service
U.S. Forest Service
Washington Department of Fish and Wildlife

SOUTH SELKIRK CARIBOU DRAFT MANAGEMENT PLAN: PART 3
October 2018

48

The following broad-scale management actions from Part 2 should be implemented to achieve the South
Selkirk population objective:
•
•
•
•
•
•

Increase the abundance and distribution of South Selkirk Caribou within the Management Area.
Maintain the genetic integrity (diversity/characteristics) of South Selkirk Caribou within the
Management Area.
Maintain appropriate habitat quality and quantity within the Management Area so that it is capable
of supporting 90 South Selkirk Caribou.
Inform, educate, and involve the public in implementation activities.
Adaptively manage implementation activities.
Adaptively manage multiple uses as consistent with South Selkirk Caribou conservation.

These actions are all intended to support evaluation, reduction, and/or elimination of threats to South
Selkirk Caribou. These six broad actions will be implemented via specific activities identified in the
following sections. Near-term activities (i.e., activities to be implemented in the next 1 to 5 years) are
summarized first, followed by a longer more inclusive list of potential future activities.
Table 6 summarizes threats to South Selkirk Caribou (see Part 1 for more detailed descriptions) and
summarizes the status of that threat in 2018. The status of threats will be updated approximately annually
as part of adaptive management of this Implementation Strategy. Table 9 provides a summary of nearterm (i.e., the next one to five years) management activities (Table 7 and Table 8 provide keys for Table
9).
Lastly, this Implementation Strategy includes a comprehensive list of potential near-term and long-term
activities.
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Table 6. List of threats in alphabetical order, abbreviated threat descriptions, and notes on the status of threats in 2018 in the Management Area.
Threat Name

Threat Description

Notes on the Status of Threats in 2018

Avalanches and
landslides

Avalanches and landslides pose
a direct threat to South Selkirk
Caribou survival. Caribou can
be displaced into avalanche
areas by disturbance.

•

In winter of 2018 there was 140% snowpack. Snowpack was also unstable for an extended period in
2018.

•

Avalanche risk changes seasonally.

•

The small herd size (3 in 2018 census) means the risk of losing all animals in one event is higher.

•

Avalanche danger limited travel to the maternal pen site in 2018.

Changing weather patterns and
increased year-to-year
variability alter temperature,
precipitation, and vegetation,
which can directly and
indirectly affect caribou.

•

2018 and recent years have been wetter than average in the fall, winter and spring. Summer in recent
years has generally been drier and hotter than historical averages.

•

Climate change is a long-term trend and is characterized by uncertainty regarding the future effects.
Climate change is likely to include increased climate variability.

•

Climate change also impacts most other threats to caribou.

Fire can directly alter caribou
habitat, which may benefit
alternate prey and predators.

•

In 2017, fire in the Salmo Priest burned portions of caribou critical habitat. The 2017 fire was a
relatively small burn but posed high risk (dangerous, large, uncontrollable fire) and bisected a likely
movement corridor along the Shedroof Divide.

•

In 2017, the Harrop Creek Fire burned 3,117 ha (7,702 acres), much of which was critical habitat.

•

Southern Selkirk Mountains are a relatively wet area with lower fire risk (at this time) compared to
other areas.

•

There is fire risk potential in summer depending on conditions.

Climate change

Fire and fire
suppression

Forest insects
and disease

Insects and disease can alter
caribou habitat, which may
benefit alternate prey and
predators.

•

There is no known immediate threat linked to insects or disease at this time.

•

Forest insect activity and diseases are currently being monitored by the Forest Service in the U.S.
and BCMF in Canada. SCITWG will review this information to identify any risks to caribou habitat.

Genetics (lack
of genetic
diversity due to
small population
size)

Small, isolated populations are
at greater risk of extirpation.

•

As of the 2018 census, the South Selkirk herd is comprised of only 3 female caribou.
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Threat Name

Threat Description

Notes on the Status of Threats in 2018

Hunting

Risk of misidentification (by
hunters of other ungulates) or
poaching of caribou.

•

No caribou hunting is allowed.

•

No known recent incidents of caribou poaching or misidentification in the past 5 years).

Parasites and
diseases
(caribou)

Parasites and diseases can affect
health and survival of caribou.

•

There is no currently known threats in South Selkirk Caribou (and all Southern Mountain Caribou)
from parasites and disease.

Predation

Predation is a cause of caribou
mortality.

•

March 2014: Uncollared caribou. Found during the aerial census flights. The cause of death for this
animal is unconfirmed; however, due to the kill site pattern, presence of wolf hair and DNA on the
carcass, and the proximity of wolves to the kill site, wolf predation is the likely cause in this case.

•

September 2014: Radio-collared adult male caribou. BCMF personnel confirmed wolf predation as
the cause of death (L. DeGroot, BCMF, pers. comm. September 2014).

•

May 2015: Radio-collared adult female caribou. BCMF personnel investigated a mortality of a radiocollared cow with a full-term fetus. Black bears (Ursus americanus) were feeding on the carcass, but
mountain lion predation was determined as the cause of death (L. DeGroot, BCMF, pers. comm.
May 2015).

•

October 2015: Radio-collared adult male caribou. The animal died approximately 300 m (1,000 ft)
from Highway 3. Bruising occurred on the lower front legs, with scuff marks on the rear quarter of
the hide. Based on the bruising patterns and the location to the highway, it is believed that the animal
succumbed to injuries from an automobile collision and was subsequently scavenged by black bears
and wolves.

•

Fall 2015: Uncollared yearling male caribou. A carcass was reported by a hiker in the early summer
of 2016. On investigation, it was determined to be a yearling bull that died of unknown causes in the
Fall of 2015.

•

May 2016: Radio-collared adult male. The radio-collar stopped reporting GIS locations in May of
2016 and was investigated in 2017. The cause of death was undetermined.

•

June 2017: Radio-collared adult male. Due to a collar malfunction causing a two-week notification
delay, the cause of death was undetermined.

•

Calf recruitment is low (~10% calf recruitment). The fate of caribou calves in this herd is unknown.

•

Motorized winter use restrictions are in place in high caribou use areas in Canada and the U.S.

•

Snowmobile tracks were seen in 2018 in closed areas in the U.S.

Recreational
activities

Human recreation can disturb
and displace caribou.
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Threat Name

Roads and other
linear features

Timber harvest /
Forest
Succession

Threat Description

Direct mortality related to
Highway 3 has occurred. Roads
and linear features can decrease
habitat quality, disturb and
displace caribou, and increase
predation.

Timber harvest can directly alter
caribou habitat, which may
benefit alternate prey and
predators.

Notes on the Status of Threats in 2018
•

The USFS is developing the Kaniksu Over-snow Vehicle Travel Plan (as of 2018).

•

Non-motorized winter activities (e.g., skiing) and summer recreation may still pose a risk of
disturbance/displacement.

•

Highway 3 in Canada poses a major threat to a small herd (i.e., one single accident could take out
all, or a substantial portion, of the herd).

•

As a result of coordination with the SCITWG, the B.C. Ministry of Transportation and Infrastructure
alerts motorists when caribou are known to be near the highway (via signage at the base on either
side of pass).

•

There was a documented caribou mortality in 2015, which was likely due to a vehicle collision. In
2016, a caribou with a broken leg was seen at the pass (it survived to the census of 2017).

•

The Forest Service is continuing road management in the U.S. to meet grizzly bear management
guidelines.

•

Current risk in U.S. is low due to existing Forest Management Plans (i.e., no planned timber harvest
in caribou habitat on U.S. federal lands and majority of B.C. Crown Lands).

•

Status of IDL and private land management activities are unknown. IDL and private lands make up
a small portion of the Management Area (~6% private, 7% IDL). IDL is considering harvesting
approximately 2,470 acres within the Management Area.

•

In 2018, the risk in B.C. was low because Crown Land is protected; however, given the 2018
population of 3 South Selkirk Caribou, the future of that protection is uncertain. Current law prevents
timber harvest in provincial parks and the Salmo Priest Wilderness Area. No foreseen changes in
habitat protections are expected on USFS lands.

•

Timber harvest of caribou habitat would likely result in a long-term impact.

Note from 2018 review: In 2017 there was a subpopulation of 11 animals. The 2018 census found only three. As of April 2018, the fate of 7 of the missing
animals is unknown. One caribou mortality was found however the cause is unknown.
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PROPOSED NEAR-TERM MANAGEMENT ACTIVITIES
The following section summarizes near-term management activities for implementation from 2018
through 2022. Information includes the broad action(s) addressed, the threat(s) addressed, lead entity(ies),
implementation timeframe, estimated cost, and status. Because funding and other resources are limited,
the SCITWG recognizes the need to prioritize a subset of the management activities identified. The
following list of prioritized near-term actions does not imply that other activities are not needed as soon
as additional resources become available, or over time as other activities are completed. Table 9 will be
updated annually to reflect the status of management activities and, as appropriate, add new management
activities. The keys below (Table 7 and Table 8) show the abbreviation (code) for the management
actions and threats used in the near-term activity table.
Table 7. Key for Management Action abbreviations.
Code
A1
A2
A3
A4
A5
A6

Broad Management Action (from Part 2)
Increase the abundance and distribution of South Selkirk Caribou within the Management Area.
Maintain the genetic integrity (diversity/characteristics) of South Selkirk Caribou within the
Management Area.
Maintain appropriate habitat quality and quantity within the Management Area so that it is capable of
supporting 90 South Selkirk Caribou.
Inform, educate, and involve the public in implementation activities.
Adaptively manage implementation activities.
Adaptively manage multiple uses as consistent with South Selkirk Caribou conservation.

Table 8. Key for Threat abbreviations.
Code
T1
T2
T3
T4
T5
T6
T7
T8
T9
T10
T11

Threat
Avalanches and landslides
Climate change
Fire and fire suppression
Forest insects and disease
Genetics (lack of genetic diversity due to
small population size)
Hunting
Parasites and diseases (caribou)
Predation
Recreational activities
Roads and other linear features
Timber harvest / Forest Succession
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Table 9. Near-term (1 to 5 years) management activities (priorities) including the broad actions and threats addressed, lead entity(ies), approximate
implementation timeframe, estimated cost for activities, and status and/or notes relative to each activity.
Management Activity

Action(s)
Addressed

Threats
Addressed

Lead
Entity24

Timeframe

Est. Cost
(USD;
time or unit)

Status / Notes

Maintain radio-collars on at least
10% of the subpopulation for
monitoring habitat use and
determining causes of mortality.

A1, A5

T1, T6, T8,
T9, T10

BCMF

Ongoing

$2,500 / animal

•

100% of herd (3 animals) were
collared in 2018.

Continue to conduct annual
censuses.

A1, A5

T1, T6, T8,
T9, T10

KTOI, KT,
BCMF

Ongoing

$25,000 / year

•

In 2017, there were 11 animals in the
subpopulation.
The 2018 census was completed;
only 3 animals were found.

•
Conduct additional survey in
spring 2018 to find missing 7
caribou from 2018 census
(unknown fate).

A5

T1

BCMF,
KTOI

Spring
2018

$5,000

•

•

Identify travel corridors (within
management area).

A1, A2, A3,
A5, A6

T5, T9,
T10, T11

SCITWG

Completed

NA

•
•

Protect or enhance travel
corridors (within Management
Area).

24

A1, A2, A3,
A5, A6

T5, T9,
T10, T11

BCMF,
USFS, IDL

Ongoing

TBD

•

As of April 2018, the fate of 7 of the
missing animals was unknown. One
caribou mortality was found with the
cause unknown.
The emphasis of the survey will be
on avalanche chutes in the main
travel corridors.
Assessment completed within the
management area, but not between
herds.
Note: Collars (Vectronic, Vertex
Plus-2 Iridium) collect four GPS
fixes daily and transmit data once a
day. As of spring 2018, one collar is
malfunctioning and has not reported
since mid-April. Attempts to
reschedule the collar were underway.
Landscape versus HWY corridors.

The entity(ies) that actually implements the work. Other entities also contribute support via funding or other activities that are not listed here.
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Management Activity

Action(s)
Addressed

Threats
Addressed

Lead
Entity24

Timeframe

Est. Cost
(USD;
time or unit)

Status / Notes

Reassess maternal pen strategy
and details.

A1, A2, A5

T1, T8, T9,
T10

BCMF,
SCITWG

By June
2018

In-kind

•
•

Construct or repair/upgrade
maternal pen.

A1, A2, A4,
A5

T8, T9, T10

KT, BCMF,
NCC

By end
September
2018

$35,000

•
•

Maintain and operate maternal
pen per Maternal Penning White
Paper (SCITWG 2017).

A1, A2, A4,
A5

Plan for potential future
augmentation and/or
reintroduction opportunities.

A1, A2, A3,
A4, A5

Obtain and analyze genetic
samples to determine interrelatedness of the individuals in
the subpopulation.
Actively coordinate with the
Kootenai Valley Resource
Initiative (KVRI), B.C. and land
managers to address threats to
caribou and their habitat; provide
specific recommendations when
possible.

•

Given the 2018 population of 3
females (non-pregnant), need to
reassess the strategy.
Depending on plans for future
maternal penning, will reevaluate the
Darkwoods maternal pen site, if
appropriate (i.e., continue with
Darkwoods or relocate pen site).
Apply adaptive management lessons
from 2017 (pending decision on
future approach).
Re-enforce pen, address potential
2019 snow issues.

BCMF,
NCC,
KTOI, KT

February
2019
through
TBD

$250,000 / year

T5

BCMF,
SCITWG

Ongoing

TBD

•

Evaluate whether to augment
existing herd or contribute remaining
animals to other subpopulations.

A2, A5

T5

BCMF

July 2018

$300

•

Samples collected from 100% herd
(3) in 2018 and will be analyzed.

A1, A3, A5,
A6

T2, T3, T4,
T9, T10,
T11

SCITWG

Ongoing

In-kind

•

Provide written recommendations on
specific rehabilitation activities
outlined in management plans, etc.
(e.g., strategic fuel breaks, active
restoration of areas affected by
wildfire, insect and/or disease
outbreaks, etc.).

T8, T9, T10
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Review and update Maternal
Penning White Paper, as needed.
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Management Activity

Action(s)
Addressed

Threats
Addressed

Lead
Entity24

Timeframe

Est. Cost
(USD;
time or unit)

Status / Notes

Evaluate potential opportunities
and make recommendations to
reduce alternate prey densities.

A1, A4, A5,
A6

T8

SCITWG,
IDFG,
WDFW,
BCMF

2018-2022

In-kind

•

•
Support increased predator
population monitoring in the
Management Area.

A1, A4, A5

T8

BCMF,
IDFG,
WDFW

Ongoing

$75,000 year

•
•

•

Evaluate potential opportunities
and make recommendations to
reduce predator populations.

A1, A4, A5,
A6

T8

SCITWG,
IDFG,
WDFW,
BCMF

2018-2022

In-kind

•

•
Participate in development of
USFS Kaniksu Over-snow
Vehicle Travel Planning.

A1, A3, A4,
A6

T8, T9, T10

SCITWG,
USFS

2018-2022

In-kind

•

•
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Rationale is to reduce caribou
mortalities caused by increased
predators due to increased alternate
prey.
Include mechanisms to evaluate
effectiveness of potential actions.
Continue active monitoring of wolf
populations within the Management
Area.
Identify and implement an approach
to monitor mountain lions that
spatially overlap with the South
Selkirk Subpopulation.
Review monitoring conducted by
those entities responsible for
management of black bear and
grizzly bear populations within the
Management Area.
Actions may include targeted
recreational hunting and/or
management removals of predators
(wolf and mountain lion) within and
adjacent to the Management Area.
Inform the public about rationale for
predator control.
Identify areas where seasonal
recreational activities currently pose
a substantial risk to South Selkirk
Caribou or their habitats – and where
they do not.
Where possible, increase
management flexibility to
accommodate recreation in areas that
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Management Activity

Action(s)
Addressed

Threats
Addressed

Lead
Entity24

Timeframe

Est. Cost
(USD;
time or unit)

Status / Notes

•

Participate in development of
BCMF recreation
management/plans.

A1, A3, A4,
A6

T8, T9, T10

SCITWG,
BCMF

2018-2022

In-kind

•

•

•

Implement actions to reduce
injury and/or mortality to South
Selkirk Caribou on or near
Highway 3 in B.C.

A1, A4, A5

T10

SCITWG,
KTOI,
BCMoT

2018-2022

In-kind plus
$62,800 grant
(pending)

•

•

Maintain current level of
protection and minimize further
caribou habitat fragmentation.

A1, A3, A6

T2, T3, T4,
T11
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USFS,
BCMF

2018-2022

In-kind

•
•

do not pose a substantial risk to
South Selkirk Caribou.
Maintain management flexibility to
adapt to changes in caribou use
patterns.
Identify areas where seasonal
recreational activities currently pose
a substantial risk to South Selkirk
Caribou or their seasonal habitats –
and where they do not.
Where possible, increase
management flexibility to
accommodate recreation in areas that
do not pose a substantial risk to
South Selkirk Caribou.
Maintain management flexibility to
adapt to changes in caribou use
patterns.
Evaluate, secure funding, and install
and operate wildlife detection
systems and associated signage to
alert motorists to South Selkirk
Caribou on or near the highway. –
Grant currently in for funding.
Share location information with B.C.
Ministry of Transportation (radio
collar locations).
Limit conversion to younger age
timber stands in caribou habitat.
Maintain linkages with caribou
habitat outside Management Area.
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Management Activity

Action(s)
Addressed

Threats
Addressed

Lead
Entity24

Timeframe

Est. Cost
(USD;
time or unit)

Status / Notes

Provide regular updates on the
status of the South Selkirk
Subpopulation.

A4

N/A

SCITWG

2018-2022,
ongoing

In-kind

•

•

Provide information on the rationale
for, and effectiveness of,
conservation measures to all
stakeholders and interested members
of the general public.
Provide update approximately
annually (after the annual census)
via summary email, or in-person
meeting.

Convene annual SCITWG South
Selkirk Caribou management
meeting.

A5

All

SCITWG

2018-2022,
annually

In-kind

•

Convene annual in-person SCITWG
meeting to:
o Review and update the status of
threats and status of the population.
o Review status and effectiveness of
conservation activities.
o Review research findings.
o Share information about other
subpopulations.
o Reprioritize activities for next 1 to 5
years.
o Document lessons learned.
o Coordinate funding and fundraising.

Continue research to identify and
evaluate factors limiting South
Selkirk Caribou.

A1, A3, A5

T2

USFWS

2018-2022

TBD

•

Evaluate the status of high elevation,
wet basin habitats within the
Management Area, and determine if
they are diminishing in number, size,
and/or suitability for South Selkirk
Caribou.
Identify seasonal diet and potential
nutritional limitations of South
Selkirk Caribou.

•
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Management Activity

Action(s)
Addressed

Threats
Addressed

Lead
Entity24

Timeframe

Est. Cost
(USD;
time or unit)

Status / Notes

Review opportunities to
adaptively manage multiple uses
(e.g., seasonal recreation, road
access, timber harvest) consistent
with South Selkirk Caribou
conservation.

A1, A3, A4,
A5, A6

T3, T4, T9,
T10, T11

SCITWG,
USFS,
BCMF

2018-2022

In-kind

•

•

•
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Evaluate impacts of various
“multiple uses” on South Selkirk
Caribou and their habitat, including
linkages to other Southern Mountain
Caribou subpopulations.
Look at locations/timing for
compatible uses within the
Management Area that are not likely
to conflict with caribou
conservation.
Coordinate with interested
stakeholders to identify multiple use
opportunities and share information.
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MANAGEMENT ACTIVITIES CONSIDERED FOR IMPLEMENTATION
Specific management activities and sub-activities associated with each of the South Selkirk Caribou
management actions presented in Part 2 are identified below. The following list is intended to represent a
relatively comprehensive, but not exhaustive, list of near-term and long-term management activities. As
activities from this list are prioritized for near-term action they will be entered into Table 9. All activities
will also be retained in this overarching list. This list will be reviewed and updated periodically to
incorporate new potential management activities.
In the following list items that were identified as near-term actions in 2018 are bolded. Ongoing activities
that are part of regular operations of agencies are noted in the list below; they are not included in the nearterm actions list. Additionally, notes are included with some activities to clarify why it was classified as a
long-term rather than near-term activity in 2018.
Increase the Abundance and Distribution of the South Selkirk Subpopulation
1. Survey and monitor South Selkirk Caribou to determine the subpopulation’s status.
1.1. Maintain radio-collars on at least 10% of the subpopulation for monitoring habitat use and
determining causes of mortality.
1.2. Continue to conduct annual censuses.
1.2.1. Conduct additional survey in spring 2018 to find missing 7 caribou from 2018 census.
1.3. Evaluate the demographics of the subpopulation (i.e., age structure, male/female ratio, and/or
calf/female ratio).
2. Identify travel corridors, and manage them, to allow natural migration within the South
Selkirk Subpopulation and between other Southern Mountain Caribou subpopulations.
3. Assess maternal pen strategy (SCITWG 2017) based on status of South Selkirk Caribou and
other herds.
4.

Establish a maternal pen with the primary objectives of improving cow/calf survival and condition
during the critical spring/early summer period and increasing the subpopulation through release of the
captive animals in mid-July (SCITWG 2017). Note: this activity was modified in near term actions
due to population of 3 females in 2018 census.
4.1. Construct, repair and/or upgrade a maternal pen.
4.2. Plan for potential future augmentation and/or reintroduction opportunities.
4.2.1. Maintain and operate maternal pen per maternal penning paper (SCITWG 2017).
4.3. Adaptively manage actions to support success of maternal penning (e.g., soft release, etc.)
4.4. Implement and/or increase associated management actions to enhance potential of maternal
penning success (e.g., predator control).

5. Evaluate and, as needed, implement the following, more intensive, long-term captive rearing options:
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5.1. Extend the period in which cow/calf pairs are kept in captivity if they continue to experience
high mortality rates from predators later in the summer season (i.e., August and September).
5.2. Place predator exclosure fencing around a large area of the subpopulation’s range. The
subpopulation, or portion thereof, would reside long-term or permanently within this area and be
managed at an appropriate density and demography, and may include potential releases outside
the fence (Hayek et al. 2016).
5.3. Establish a fully captive population (i.e., zoo setting) to produce animals for eventual release
back into the wild.
6. Plan for potential future augmentation and/or reintroduction opportunities.
6.1. Continue coordination and information sharing with managers associated with other
subpopulations of Southern Mountain Caribou.
6.2. Identify and evaluate potential augmentation sources to supplement the South Selkirk
Subpopulation with animals from other Southern Mountain Caribou subpopulations.
6.3. If increases in the abundance and distribution of South Selkirk Caribou occur, assess the

potential for contributing to other subpopulations of Southern Mountain Caribou (e.g., animal
sharing/borrowing).
Maintain genetic integrity (diversity/characteristics) of the South Selkirk Subpopulation
1. Obtain and analyze samples to determine inter-relatedness of the individuals in the subpopulation.
1.1. Obtain and analyze collection of genetic samples from maternal penning, capture, and/or
augmentation operations.
1.2. Develop noninvasive genetic sampling techniques and libraries (e.g., collection of hair and/or
fecal pellets).
2. Exchange animals between subpopulations of Southern Mountain Caribou for genetic interchange, as
needed.
Evaluate and Reduce or Eliminate Threats to South Selkirk Caribou (threats are listed in
alphabetical order)
Avalanches

1. Monitor the quantity of caribou mortality caused by avalanches (accomplished with overall
monitoring of mortality causes).
2. Identify and evaluate tools and techniques to protect caribou from avalanches.
3. Manage activities to prevent caribou displacement into avalanche prone areas.
4. Reduce the chances of triggering avalanches (e.g., heli-skiing, other activities) in the Management
Area.
Climate Change

1. Monitor and evaluate the likely impacts of climate change on the effectiveness of the identified
management actions.
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Fire and Fire Suppression

1. Emphasize application of fire management activities (e.g., prescription, suppression) aimed at
enhancing or perpetuating South Selkirk Caribou habitat over time.
1.1. Provide recommendations to forest managers regarding creation of strategic fuel breaks in and
adjacent to suitable habitat and along existing road corridors, where necessary.
1.2. Provide recommendations regarding reclaiming or seeking alternatives to firelines that are likely
to create linear travel corridors for predators and/or provide access points for noxious weeds into
formally inaccessible and/or weed-free areas.
2. Conduct active restoration of areas affected by wildfire with an emphasis on restoring and/or
enhancing future suitable habitat.
Forest Insects and Disease

1. Review agency efforts to monitor and assess risks of insect and disease outbreaks in terms of longterm habitat sustainability.
2. Provide recommendations to management entities regarding activities to treat insect and disease
outbreaks that pose direct threats to suitable habitat within the Management Area.
Genetics (Lack of Diversity Due to Small Population Size)

1. See activities identified under Threat: Maintain genetic integrity (diversity/characteristics) of the
South Selkirk Subpopulation.
Hunting

1. Continue existing prohibition on hunting South Selkirk Caribou. Note this is an ongoing activity
conducted by management entities along with enforcement of other hunting regulations.
2. Conduct education and outreach to minimize risk of hunters mistaking South Selkirk Caribou for
other legally hunted species. Note this is an ongoing activity conducted by management entities as
part of broader hunter education activities.
3. Conduct enforcement to prevent poaching. Note this is an ongoing activity conducted by management
entities along with enforcement of other hunting regulations.
4. Investigate and make recommendations to reduce alternate prey (e.g., deer, elk, moose)
densities to protect caribou populations from predators within and adjacent to the Management
Area (i.e., in order to indirectly decrease wolf or mountain lion populations).
5. Manage for targeted recreational hunting of predators (wolf and mountain lion) within and adjacent to
the Management Area (see also Threat: Predation)
Parasites and Disease

1. Monitor and assess parasite and disease levels in South Selkirk Caribou and/or other ungulates (e.g.,
chronic wasting disease (CWD), meningeal worms, Elaeophora schneideri) in and around the
southern Selkirk Mountains. Note: B.C. Wildlife Health Program has ongoing CWD monitoring in
the East Kootenay.
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2. Develop and pursue appropriate management actions to address any significant parasite or disease
outbreaks in South Selkirk Caribou.
Predation

1. Implement a dedicated monitoring program within the Management Area to track predator proximity
and causes of South Selkirk Caribou mortality. Tools may include a combination of radio collaring of
caribou, remote camera traps, radio collaring of predators, etc.
1.1. Continue active monitoring of wolf populations within the Management Area.
1.2. Identify and implement an approach to monitor mountain lions that spatially overlap with the
South Selkirk Subpopulation.
1.3. Stay up to date on results of monitoring conducted by entities responsible for management of
black bear and grizzly bear populations within the Management Area.
2. Manage predator populations within and adjacent to the Management Area.
2.1. Continue periodic management of wolves to maintain densities at <3 wolves/1000 km2 (386
mi2) within the Management Area (density recommendation from BCMF 2017).
2.2. Until the South Selkirk Subpopulation reaches a level that can handle any level of
predation, continue to target and remove any wolf pack that poses a threat to the
subpopulation.
2.3. Identify and, as necessary, implement actions to reduce South Selkirk Caribou predation
risk due to mountain lions and black bears.
2.3.1. Identify and remove mountain lions within the Management Area that pose a direct
threat to South Selkirk Caribou through directed hunting or other methods.
2.3.2. Reduce black bear populations in areas that directly threaten South Selkirk Caribou
(black bear prey primarily upon calves) through directed hunting pressure or other
methods.
3. Reduce populations/distribution of primary prey populations (deer, elk, moose) that have the potential
to attract predators into the Management Area. See also activities associated with Threats: Hunting
(page 3-48).
Recreational Activities

1. Conduct assessment to identify risks of South Selkirk Caribou disturbance, displacement and/or
mortality from seasonal recreational activities.
1.1. Periodically review and refine/update, as appropriate, information on key seasonal South Selkirk
Caribou habitats (early winter, late winter, spring, calving, summer, fall).
1.2. Periodically review and identify areas where seasonal recreational activities pose a substantial
risk to South Selkirk Caribou or their seasonal habitats, and where they do not.
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1.3. Where possible, increase management flexibility to accommodate recreation in areas that do not
pose a substantial risk to South Selkirk Caribou.
2. Communicate Southern Mountain Caribou life requirements to educate seasonal recreational
users about the rationale for any restrictions on recreational activities within the Management
Area.
3. Participate in development of the BCMF recreation management plans and development of
USFS Winter Travel plans (and other seasonal travel plans that impact caribou).
3.1. Provide input on management of recreational activities to protect South Selkirk Caribou
and their key seasonal habitats from disturbance.
3.1.1. Review impacts of winter recreational use closures or restrictions in and adjacent to
areas occupied by South Selkirk Caribou.
3.1.2. Review impacts of motorized winter activities (e.g., snowmobiling, heli-skiing, snow
cat skiing) that may disturb/displace South Selkirk Caribou (see also Kootenay
Caribou Recovery Action Plan, British Columbia 2017).
3.1.3. Review impacts of non-motorized activities (e.g., backcountry skiing and snow shoeing
in winter; hiking and mountain biking in summer) that may disturb/displace South
Selkirk Caribou.
Roads and Other Linear Features

1. Identify, assess the effectiveness of, and propose appropriate management measures to address risk
factors associated with specific roads and other linear features (via participation in travel planning,
etc.)
2. Implement actions to reduce injury and/or mortality to South Selkirk Caribou associated with
Highway 3 in B.C.
2.1. Share radio-collar locations with B.C, Ministry of Transportation.
2.2. Evaluate, secure funding, and install and operate wildlife detection systems and associated
signage to alert motorists to South Selkirk Caribou on or near the highway.
2.3. Investigate alternatives to road salt. Note: this was identified as a long-term activity in 2018 due
to current size of herd. Alternatives to road salt were attempted in the past but not monitored or
continued.
2.4. Place mineral block in locations away from road and monitor the effects. Note: this was
identified as a long-term activity in 2018 due to current size of herd.
2.5. Evaluate, secure funding, design, and construct wildlife crossing structure(s) at key crossing
points, as appropriate. Note: this was identified as a long-term activity in 2018 due to current
size of herd and expense of implementing.
2.6. Evaluate, secure funding, design, and construct wing fences (partial fences which create a funnel
to move animals in a desired direction towards a wildlife crossing structure), as appropriate.
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Note: this was identified as a long-term activity in 2018 due to current size of herd and expense
of implementing (if it is feasible at all).
3. Investigate removing visual barriers to motorists alongside main roadways to make South Selkirk
Caribou and other animals more visible to motorists. Note: this was identified as a long-term activity
in 2018 due to current size of herd and complexity and expense of implementing.
Timber Harvest

1. Encourage and recommend management of timber harvest to conserve and enhance South Selkirk
Caribou suitable habitats and movement corridors through appropriate venues.
1.1 Retain large, un-fragmented patches of high elevation old-growth forests (e.g., spruce/fir,
cedar/hemlock).
1.2 Minimize conversion of forest stands to early seral habitats and expedite recovery of these stands
in and adjacent to caribou habitat within the Management Area to reduce primary prey habitat
and associated predation risk.
Maintain Habitat to Support Restoration of the South Selkirk subpopulation
1. Determine sites within the Management Area that are in need of habitat enhancements and/or
conservation actions. Note: this is ongoing and long-term. If a specific project is planned, an
immediate action would be identified as part of the near-term activities.
2. Maintain current levels of habitat protection within the Management Area.
3. Eliminate further habitat fragmentation25 of suitable habitats within the Management Area.
4. Protect or enhance travel corridors within the Management Area.
5. Coordinate on, and support efforts, to protect intact Southern Mountain Caribou habitats
outside of the Management Area, and to secure and protect linkages (i.e., travel corridors)
between areas of high quality habitat (with land managers, KVRI and other entities).
5.1. Provide written recommendations on specific rehabilitation activities outlined in
management plans, etc. (e.g., strategic fuel breaks, active restoration of areas affected by
wildfire, insect and/or disease outbreaks, etc.).
5.2. Participate in development of USFS Kaniksu Over-snow Vehicle Travel Planning.
5.3. Participate in development of BCMF recreation management/plans.
Inform, Educate, and Involve the Public in Implementation Activities
1. Provide information, education and involve the public in implementation activities.
1.1. Provide regular updates on the status of the South Selkirk Subpopulation and on the
rationale for, and effectiveness of, conservation measures to all stakeholders and interested

25
An event that breaks one habitat into two or more habitats. The resulting habitats may not be large or connected enough to
support species that need a large territory in which to find mates, shelter, and/or food.
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members of the general public (via email, newsletters, meetings, or complementary
activities and forums).
1.1.1. Educate the public on significant research or adaptive management results.
1.1.2. Invite recommendations and assistance from the public in recovery of caribou and
their habitats.
2. Develop, fund, and maintain educational tools and resources.
2.1. Deploy educational kiosks at trailheads, along hiking trails, etc. Note: this is a long-term priority
as the herd grows.
2.2. Conduct hunter education on the status of South Selkirk Caribou and how to identify them. Note:
this is a long-term priority as the herd grows.
2.3. Install and maintain a maternal pen camera and distribute the videos and related information with
interested parties. Note: when a maternal pen is in place, or if caribou are transferred to another
pen situation, this would be moved to near-term priority.
2.4. Explore alternatives to an “Adopt a Caribou” program. Note: this was identified as a long-term
activity pending completion of more immediate priorities.
2.5. Develop educational signs for Highway 3 (and other locations).
Adaptively Manage Implementation Activities
1. Design, implement, and review targeted monitoring activities.
1.1. Conduct and report on annual surveys to determine the status of the South Selkirk
Subpopulation.
1.2. Conduct and report on ongoing monitoring and management measures to address
predation.
1.3. Conduct and report on monitoring associated with specific restoration activities in order to
determine response to those activities and to inform adaptive management activities.
2. Conduct and report on research activities and anticipated needs.
2.1. Identify the factors and distinct areas that are underwriting the loss of South Selkirk
Caribou, their displacement from preferred habitats, and/or limiting their genetic
interchange with other subpopulations of Southern Mountain Caribou (i.e., limiting
factors).
2.2. Identify seasonal diet and potential nutritional limitations of South Selkirk Caribou.
2.3. Identify corridors and limitations to connectivity within the management area and among
adjacent subpopulations of Southern Mountain Caribou.
2.4. Evaluate the status of high elevation, wet basin habitat complexes within the Management
Area and determine if they are diminishing in number, size, and/or suitability for South
Selkirk Caribou.
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2.5. Update Kinley and Apps (2007) or other appropriate habitat models approximately every five
years to ensure there is sufficient quality habitat in the southern Selkirk Mountains to continue to
support the South Selkirk Caribou population objective. Note: this was identified as a long-term
activity pending completion of more immediate priorities.
3. Facilitate ongoing coordination and management of South Selkirk Caribou by holding annual
or bi-annual meetings (or if necessary teleconferences) of the SCITWG.
3.1. Periodically (e.g., annually or bi-annually) review the status of threats to South Selkirk
Caribou and their habitats based on monitoring results and other information.
3.2. Periodically (e.g., annually or bi-annually) review the status and effectiveness of activities
to recover and conserve South Selkirk Caribou based on monitoring results and other
information.
3.3. Share information on research activities and findings, subpopulation status, maternal pen
operations, and other activities to address threats to South Selkirk Caribou.
3.4. Share information about the status of other Southern Mountain Caribou subpopulations
and planned and/or implemented conservation measures to recover and conserve those
subpopulations.
3.5. Periodically (e.g., annually or bi-annually) review and prioritize activities to recover and
conserve South Selkirk Caribou based on monitoring results and other information.
3.6. Coordinate efforts and strategies to implement activities to benefit the South Selkirk
Subpopulation.
3.7. Coordinate with on-going projects.
3.8. Identify funding needs, available funds and in-kind resources.
3.9. Coordinate on grant development and other fundraising efforts on behalf of South Selkirk
Caribou recovery and conservation.
3.10.
Develop and coordinate educational outreach tools and activities. Note: this was
identified in 2018 as a long-term action given other priorities and the 2018 census.
Adaptively Manage Multiple Uses as Consistent with South Selkirk Caribou Conservation
1. Evaluate impacts of various “multiple uses” (e.g., seasonal recreation, road access, timber
harvest) on South Selkirk Caribou, their habitats, and linkages to other Southern Mountain
Caribou subpopulations.
2. Review opportunities and appropriate locations/timing for compatible uses within the
Management Area that are unlikely to conflict with the recovery and conservation of South
Selkirk Caribou.
3. Coordinate with stakeholders to identify and explore multiple use opportunities and share
information about the status of South Selkirk Caribou population and associated conservation
efforts.
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Appendix B: Historical Climate Trends and Future Climate Projections Within the
Historical Range of Southern Mountain Caribou.
Table 1. Summary of historical climate changes in the Southern Interior Mountains ecoprovince of British Columbia (southern mountain caribou
distribution) and projected climate changes for the West Kootenay (south Selkirk subpopulation) (Sources unless otherwise noted: British Columbia
Ministry of the Environment 2016; Utzig 2012). Figure 1 depicts the associated geographies.

Climate variable

Changes experienced
historically

Direction and range of
change expected in the
future

Seasonal patterns of
change

Confidence

Temperature

+1.1°C increase in annual
average between 1900 and
2013 in the Southern Interior
Mountains ecoprovince of
BC.

Based on 9 climate scenarios
(7 GCMs & 3 GHG), future
projections for the West
Kootenay: 2-5°C increase in
winter, spring, and fall and
3-7°C increase in summer by
2080s.

Warming has been greatest
over the winter, but also
significant in spring and
summer. There has been no
significant warming trend in
fall.

Very likely, although exact
rates and magnitudes of
warming are not certain.

Precipitation

+21% increase in annual
average between 1900 and
2013 in the Southern Interior
Mountains ecoprovince of
BC.

Based on 9 climate scenarios
(7 GCMs & 3 GHG), future
projections for the West
Kootenay: 10-25% increase
in the winter, spring, and fall
and 0-30% decrease in
summer by 2080s.

Historical trend towards
increasing precipitation in
the spring, summer and fall,
but not winter. Precipitation
data for Creston, BC suggest
that much of the summer
increases have been in June,
not July and August (Utzig
et al. 2016).

Increases in precipitation are
likely, but seasonal trends
are uncertain.

In the West Kootenay,
summer precipitation
increased from 1920-1970,
after which it levelled off and
seems to be declining (Utzig
et al. 2011a).

SOUTH SELKIRK CARIBOU MANAGEMENT PLAN: APPENDIX B
October 2018

APPENDIX B – 1

Climate variable

Changes experienced
historically

Direction and range of
change expected in the
future

Seasonal patterns of
change

Confidence

Snowpack

From 1950-2014, snow water
equivalent (SWE) decreased 5% per decade. Snow depth
decreased -7% per decade.
Upper elevations in the south
West Kootenay received 85%
of the winter precipitation as
snow in 1961-1990
(Columbia Basin Trust 2017).

Long-term reduction in peak
SWE, with snowpack
building later in the year and
melting sooner. Winter
precipitation as snow is
expected to drop to almost
50% by the end of the
century for upper elevations
in the south West Kootenay
(Columbia Basin Trust
2017).

Snow depth has decreased
faster than SWE, indicating
that snow density has
increased. Denser snow may
signal earlier or more rapid
spring melting.

Even with greater annual
precipitation, snowpack,
snow cover, and snow
duration are all expected to
decrease as more winter
precipitation falls as “wet”
heavy snow, rain and sleet
due to warmer temperatures.

Extreme events:

Record-breaking dry summer
in 2015. In the south West
Kootenay, the moisture deficit
increased early in the last
century, peaked in the 1930s,
generally decreased after the
1930s until the 1980s, after
which an upward trend has
been re-established
(Columbia Basin Trust 2017).

Drought frequency and
severity likely to increase.
GCM modelling projects
that the moisture deficit will
continue a steep upward
trend, driven by increasing
summer temperatures and
decreasing summer
precipitation (Columbia
Basin Trust 2017).

Greatest impacts in summer.
The trends toward warmer
springs, earlier thaw and
“wetter” snow are
compatible with earlier shifts
in peak streamflows and
flow reductions in summer,
which may mean less
available soil moisture.

Changes in drought are
primarily a function of
increasing temperatures
(e.g., increasing
evapotranspiration) and
therefore likely, even with
significant increases in
average precipitation.

Annual growing degree days
(GDD) increased by +120
from 1900 to 2013 across the
Southern Interior Mountains;

The difference between the
daily maximum and the
daily minimum will decrease
in winter and increase in
summer.

Longer, more frequent and
intense heat waves in
summer; fewer, shorter, less
intense cold extremes in
winter.

Very likely since correlated
to temperature increases.

Drought

Extreme events:
Temperature
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Climate variable

Changes experienced
historically

Direction and range of
change expected in the
future

Seasonal patterns of
change

Confidence

Extreme precipitation events
may increase, even with no
change in mean precipitation
amounts.

Increased heavy
precipitation events may
occur in winter.

With warming, it is likely
that there will be an increase
in the frequency and
magnitude of extreme
weather events such as highintensity rain- and
windstorms.

higher night-time minimum
temperatures.
Extreme events:
Precipitation

Some increase in the
frequency of heavy
precipitation events.
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In general, seasonal temperatures within Southern Mountain Caribou range are expected to continue to
increase, with fewer, shorter, and less intense cold extremes in winter, and longer, more frequent, and
intense heat waves in summer. Increases in winter, spring, and fall precipitation and decreases in late
summer precipitation are also expected. However, as temperatures increase, a larger proportion of winter
precipitation is expected to fall as rain rather than snow. The southern Selkirk mountains are unique
within the historical range of Southern Mountain Caribou due to their southerly latitudes and historically
warmer winter temperatures, making them more susceptible to winter temperature increases. While winter
snowpack at higher elevations is projected to decrease only slightly on average over the coming decades,
year-to-year variability is expected to increase. Furthermore, both the extent and duration of snowpack are
expected to decline, with the snowline increasing in altitude and the snowpack building later in the year
and melting sooner.
Warmer spring seasons, earlier thaw, and snow with increased moisture content will likely result in earlier
shifts in peak streamflows. As a result, potential reductions in summer streamflow, coupled with
increasing temperatures and decreasing precipitation in July and August, will likely drive a steep upward
trend in annual summer moisture deficits. With a warming climate, it is also likely that there will be an
increase in the frequency and magnitude of extreme weather events, including prolonged and more
extreme droughts and high-intensity storms.
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Figure 1. Maps courtesy of the British Columbia Ministry of the Environment 2016 and the West Kootenay Climate and Vulnerability Resilience Project (Holt
et al. 2012).
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Table 2. Potential impacts of climate change on southern mountain caribou by season.

Key Climate-Influenced
Drivers/Effect by Caribou
Season

Observed & Projected
Changes in Critical Climatic
Factors

Potential Impacts of Climate Change on Key Drivers

Bryoria spp. (preferred)–
upper elevations; upper
canopy

Bryoria

Bryoria

Increasing rainfall

Prolonged wetting – lichen starvation (winter – slow depletion of carbon
pools; summer – stress related damage) (Campbell and Coxson 2001; Coxson,
University of Northern British Columbia, pers. comm. Dec 12, 2016)

Alectoria sarmenotsa
(lower protein; consumed
in late autumn, early
winter) – lower elevations;
lower canopy

Alectoria

Alectoria

Warmer temperatures, reduced
summer precipitation - drought

Summer stress and desiccation (Campbell and Coxson 2001; Coxson,
University of Northern British Columbia, pers. comm. Dec 12, 2016)

General

General

Increasing min T in winter

Lichen physiology (metabolism) closely linked to precipitation and
temperature.

Late Winter
Lichen

Freeze-thaw
Increasing storm severity, wind,
wet snow, freezing rain

Ice encapsulation of freeze-tolerant lichens – potential damage to cellular
function (dieback) (Bjerke 2010)
Excessive scour and litterfall (potential food source and/or loss to decay)
(Campbell and Coxson 2001)
Potential shifts in lichen species distributions (e.g., elevation and/or vertical
zonation) (Campbell and Coxson 2001; Goward 2003)
Potential forest type shifts (see Summer Habitat) and lichen recolonization – In
spruce-fir stands, all lichen species important to caribou are present 60 yr after
stand initiation; however, highest biomass is associated with open, 100-150yr
stands (Goward and Campbell 2005). Optimal loading dependent on stable
environmental conditions, defoliated branches, and adequate levels of
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Key Climate-Influenced
Drivers/Effect by Caribou
Season

Observed & Projected
Changes in Critical Climatic
Factors

Potential Impacts of Climate Change on Key Drivers

ventilation (Goward and Campbell 2005), which is influenced by tree size,
architecture, canopy structure, and clumping (Campbell and Coxson 2001). It
is not possible to confidently predict how forest and lichen distribution will
change with future environmental conditions, but because forest composition
and lichen physiology (metabolism) are both closely linked to precipitation
and temperature, it’s likely that caribou’s primary food source is vulnerable to
greater climate variability.
Lichens are to varying degrees dispersal-limited, depending on thallus
fragmentation, wind gradient, and proximity to sources of inoculation (Goward
and Campbell 2005).
Access to lichen

Interannual variability in
snowpack

Bryoria availability dependent on recent years’ snowpack; Bryoria
decomposes under snowpack (Coxson and Curteanu 2002) and ~5yr to
recolonize (Kinley et al. 2007). Differences of >1.5m between low snow and
recent years’ conditions and/or low/normal snow and deep snow conditions
can affect caribou access to Bryoria. Caribou in wetter regions have exhibited
movement to lower elevations in response to such conditions; whereas, in drier
conditions (less snow; Central Purcells) there is no evidence to support that
caribou shift downslope (Kinley et al. 2007). Actually, some evidence to
indicate upslope movement in drier conditions, perhaps because less variable
snow depths have less of an effect on trimline; low snow enables movement
upslope; and/or shifts to more exposed windswept upslopes occur to
compensate for changes in trimline (Kinley et al. 2007).

Predation

Interannual variability in
snowpack; low snow
conditions; less snow cover;
shorter snow season (snowfall
begins later in the year and
melts faster)

Caribou may move to lower elevations during winters with low snowpack to
search for food and/or low snowfall may prolong the early winter conditions
where caribou are in closer proximity to other ungulates and predators; smaller
overall extent of and time spent in winter refugias; low snowpack and rain-onsnow conditions (hard pack) enable other ungulates/predators to travel more
extensively and access higher elevations where caribou are typically isolated
during the late winter season.
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Key Climate-Influenced
Drivers/Effect by Caribou
Season

Observed & Projected
Changes in Critical Climatic
Factors

Potential Impacts of Climate Change on Key Drivers

Movement

Low snow conditions; wet
snow

Less difficult; more difficult

Avalanche frequency, type
(dry vs wet-snow) &
severity

Warmer temperatures; low
snow conditions; rain-on-snow;
freeze-thaw

Avalanche chutes may decrease or increase; ultimately, it is unclear how future
climate will interact with local topographic conditions at the landscape scale.
Less snowfall could result in fewer avalanches (Bellaire 2016). However, the
frequency of early season rain crusts may be increasing and related to deepslab avalanches in mid to late winter (Bellaire 2013, 2016).
There is uncertainty regarding what landscape variables influence caribou use
of avalanche chutes.

Spring
Earlier green-up

Warmer temperatures; earlier
onset of spring; longer growing
season

If accompanied by an overall increase in primary productivity, earlier green-up
may positively affect calf recruitment by making high quality forage available
earlier in the season. Earlier on-set of spring conditions in Norway were
associated with both increased reproductive success and fall body mass of
calves in sub-Arctic reindeer (Tveraa et al. 2013). In contrast, an earlier surge
of plant growth coincided with lower calf recruitment and survival in Arctic
caribou in Greenland, perhaps because the timing between reproduction and
optimal foraging conditions were disrupted (Post 2008a; Post 2008b). A
mismatch between parturition and vegetation green-up may reduce offspring
period of access to high quality forage. The rate of green-up may also reduce
resource availability later in the season, with gradual vegetation emergence
important for prolonging access to high quality forage over a longer period of
time. Rapid changes in plant productivity during green-up resulted in lower
juvenile growth and survival in alpine ungulates (Pettorelli et al. 2007).

Predation

Warmer temperatures; earlier
onset of spring; longer growing
season

Longer snow-free period may result in caribou being in closer proximity to
other ungulates and predators.
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Key Climate-Influenced
Drivers/Effect by Caribou
Season

Observed & Projected
Changes in Critical Climatic
Factors

Potential Impacts of Climate Change on Key Drivers

Warmer temperatures, earlier
spring freshet, reduced summer
precipitation - drought

Reduced soil moisture availability may decrease productivity and suitability of
preferred food types for caribou in summer, when caribou may need to be
selective for the most nutrient-dense forage to replenish body mass after winter
and increase calf recruitment. Some evidence for this potential selectivity
comes from Ontario caribou that selected for only a few species of forbs
despite the availability of over 130 different species (Thompson et al. 2015).
Commonly selected forbs and graminoids were characteristic of wetter habitats
(bogs and fens; Thompson et al. 2015). Consuming hydrophytic vegetation in
summer may be an efficient means of maximizing the intake of energy, protein
and minerals (MacCracken et al. 1993) during the critical lactating period of
females with newborn calves (Ceacero et al. 2014). Cook et al. 2016 found that
elk selected for plant communities that provide relatively high nutrition, and
concluded that the majority of habitat types in PNW forests were deficient to
satisfy nutritional requirements in summer and early autumn for lactating
females and their calves. Summer forage quality may pose a serious threat to
caribou persistence, especially as wet habitats continue to decline under a
warming climate regime. Risk of predation, insect harassment and thermal
regulation are additional factors that may influence summer habitat use and
constrain high quality foraging opportunities. Summer temperature increases
may have been responsible for historic range contractions (Grayson and
Delpech 2005).

Summer
Preferred food resources

There is a lack of knowledge regarding nutritional limitations of summer range
and potential effects to survival and productivity; ideally, obtain body fat data
(ultrasonography) and body condition scores from females that have lactated in
low predator environments (Boutin and Merrill 2016).
Heat stress; insect
harassment (e.g.,
mosquitoes)

Increasing summer
temperatures; higher min T
(night)
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Caribou may have difficulty dissipating heat and be vulnerable to even
moderate increases in summer temperatures (Grayson and Delpech 2005). In
addition to potential heat stress, caribou may reduce time spent foraging in an
attempt to cool body temperature. Time spent foraging may also be reduced to
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Key Climate-Influenced
Drivers/Effect by Caribou
Season

Observed & Projected
Changes in Critical Climatic
Factors

Potential Impacts of Climate Change on Key Drivers

avoid harassment by insects (Culler et al. 2015). Insect attacks can directly
affect caribou via blood loss and viral transmission. Noted summer insect
harassment of translocated individuals in southern Selkirk Mountains (Allen,
USFS, pers. comm. Mar 24, 2017; Warren, USFWS, pers. comm. Dec 7,
2016).
Habitat

Warmer temperatures, earlier
spring freshet, reduced summer
precipitation – drought
Increase in disturbance regimes,
(wildfire, insect and disease
outbreaks, and windthrow)

Wildfire - the mean
projected increase in area
burned (across 4 GCMs) is
15 times for the Stageleap
area and almost 300 times
for the Nakusp region of
the West Kootenays by the
2050s as compared to

Warmer temperatures, earlier
spring freshet, reduced summer
precipitation – drought
Potential increases in lightning
(Price and Rind 1994 as cited in
Utzig et al. 2011b)
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Utzig (2012b) used three climate scenarios that span most of the range of
climate projections for the West Kootenays (Warm/Moist, Hot/Wet, Very
Hot/Dry) to examine where ecosystem niches may occur in the 2080s. All
three scenarios projected the general disappearance of spruce-fir forests and
alpine parkland habitat types across all subregions. At the lowest elevations in
the South subregion, all scenarios project a shift from cedar-hemlock to
grassland-steppe. At the upper elevations the results were more uncertain, with
one scenario projecting an upward shift of cedar-hemlock, another trending
toward more moist coastal cedar-hemlock, and the third showing a shift to
semiarid ponderosa pine savanna. Climate envelopes provide information on
climax vegetation that may eventually develop in response to catastrophic
events (e.g., wildfire) or long-term climate-driven succession. Spruce-fir
stands may be susceptible to fire, insects, and disease because fire exclusion
has resulted in over-densification, and stressed caused by competitive
interactions (Halofsky et al. in press 2017). Even though these climate
envelope shifts represent only 3 possible scenarios, they provide an indication
of ecosystems and locations that may be vulnerable.
Greater magnitude of change in area burned expected in North subregion due
to projected increases in frequency of high intensity fires, whereas drier south
will begin to transition from high intensity stand-replacing fires to frequent
low intensity fires typical of grassland and more fire-adapted open forest
climate envelopes (Utzig et al. 2011b). Across all subregions, upper elevations
will experience lower fire frequencies and area burned as compared to lower
elevations. Sudden catastrophic loss of mature forests by wildfire would result
in increases in early successional habitats that would, in turn, likely increase
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Key Climate-Influenced
Drivers/Effect by Caribou
Season

Observed & Projected
Changes in Critical Climatic
Factors

1961-90 levels (Utzig et al.
2011b).
Forest insect and disease
outbreaks

Potential Impacts of Climate Change on Key Drivers

predation pressure through changes in distribution and abundance of alternate
prey species (Utzig 2005).
Warmer temperatures,
increased annual precipitation,
reduced summer precipitation drought

It is not possible to confidently predict future insect and disease outbreaks;
however, because temperature and precipitation affect life cycles and
synchronicity between pest life stage and host phenology, it is assumed that
the incidence and severity of outbreaks will increase with climate change
(Woods et al 2010). Drought stressed trees and downfall from windstorms
further increases forest susceptibility to insects and disease. Mature forests in
the West Kootenays have regularly experienced outbreaks of Douglas-fir
beetle, western balsam beetle, spruce bark beetle and western hemlock looper;
regenerating and young stands may be susceptible to spruce leader weevil,
stem rusts in lodgepole pine, foliar diseases of lodgepole pine and larch,
Armillaria root disease, and white pine blister rust (Pinnell 2012). Overall,
climate change is predicted to increase incidence of most of these damaging
agents, as well as novel conditions that support new or uncommon outbreaks.

Longer growing season

Warmer temperatures,
increasing summer drought,
increasing early-winter rainfall

Terrestrial vegetation may be available later in the fall; however, both plant
protein and digestible energy declines as vegetation matures (Pettorelli et al.
2007, Cook et al. 2016). Potential fall nutritional limitations would likely be
greatest in years where early spring green-up is followed by summer drought
conditions. Later onset of snow could prolong the use of inadequate forage by
delaying upslope movements and access to arboreal lichens.

Predation

Warmer temperatures; longer
growing season

Longer snow-free period associated with caribou being in closer proximity to
other ungulates and predators.

Early Winter
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Appendix C: South Selkirk Caribou Management Plan Maps
This appendix includes maps from the South Selkirk Caribou Management Plan. These maps are
presented in a single appendix for those who wish to compare the maps while reading the plan
text.

Figure 1. Approximate historical distributions of North American caribou subspecies. (Page 1-2)
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Figure 2. Approximate current and historical distributions of woodland caribou. (Page 1-3)
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Figure 3. Approximate historical distributions of woodland caribou in western Canada and the Southern
Mountain Caribou distinct population. (Page 1-5)

SOUTH SELKIRK CARIBOU MANAGEMENT PLAN: APPENDIX C
October 2018

APPENDIX C –3

Figure 4. Approximate current and historical distributions of Southern Mountain Caribou. (Page 1-7)
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Figure 5. Historical records and approximate historical distribution of Southern Mountain Caribou in the
U.S. (Page 1-9)
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Figure 6. South Selkirk Caribou Management Area (after USDA 2013). (Page 1-14)
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Figure 7. Primary documented crossing points of South Selkirk Caribou on B.C. Highway 3 (after Freddy
1974 and L. DeGroot, BCMF, pers. comm. April 2017). (Page 1-20)
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Figure 8. Modeled movement corridors within the Management Area for the South Selkirk Subpopulation
(after Wakkinen and Sloan 2010). Scores reflect the relative quality of each potential corridor, with higher
numbers indicating better habitat within the movement corridors. (Page 1-22)
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Figure 9. Two-Mouth and Stagleap portions of the South Selkirk Caribou Management Area. (Page 1-22)
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Figure 10. Highest seasonal habitat values within the South Selkirk Management Area (Kinley and Apps
2007). (2-44)
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