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Wildlife Resources

1.0 WILDLIFE RESOURCES
1.1

Project Report Specifications

The Final Project Report Specifications for the proposed Jumbo Glacier Alpine Resort
Project (Environmental Assessment Office May 1998) outlined the reporting
requirements that must be addressed in the project report. This section lists the
specifications applicable to wildlife resources that are addressed in this volume. Potential
impacts to Grizzly Bear will be addressed in a separate document.
1.1.1

Section D.3(B): Wildlife Resources

The proponent must complete the following survey and mapping tasks, and the mapping
and survey findings must be presented in the project report:
1. Analysis of the results of aerial and ground wildlife surveys, which were completed
and included in Volume 5, Appendix P of the application, and of the biophysical
habitat maps for the Jumbo Creek valley.
2. Biophysical habitat capability mapping for all ungulates at a scale of 1:50,000 for
upper Glacier Creek and upper Horsethief Creek above its confluence with Farnham
Creek, based on existing MELP habitat capability maps.
3. For the Jumbo Creek valley, mapping of special habitat features, specifically
including winter ranges, game licks, parturition areas, rutting areas and migration
routes for all major ungulate species, winter and summer ranges for mountain goats,
and den sites for black bears. This information must be presented at a scale of
1:20,000, and in a format suitable for overlaying onto the biophysical habitat
baseline maps.
4. For the upper Glacier and upper Horsethief Creek valleys, mapping of special
habitat features, specifically including winter ranges and migration routes for all
ungulate species. This information must be mapped at a scale of 1:50,000. The
movements of wildlife back and forth between the Jumbo Creek valley and adjoining
valleys must be given particular attention.
5. 1:20,000-scale overlay maps of the locations and layouts of all project development
components, including the footprints of all accommodation facilities, the planned
village, roads, trails, lifts and lift infrastructure, and the access road and power
supply corridors. Where options are under consideration, the alternative locations
must be mapped.
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Wildlife Impact Assessment
6. Based on the baseline information which was documented in the application, and the
additional information to be collected for the project report, the proponent must
present in the project report an assessment of potential direct and indirect short-term
(project construction) and long-term (project operation) impacts on wildlife habitats
and populations, associated with both the project’s on-site facilities and its off-site
infrastructure components (including the upgrading and operation of the access road
and the installation of a new transmission line).
7. The wildlife impact assessment required in specification #6 must identify (or prepare)
and evaluate the following:
•

habitat losses (i.e. the quantified area and the significance of the habitat loss)
attributable to the construction and operation of physical facilities associated
with each on-site and off-site resort component – this assessment must be
supported by reference to relevant literature sources;

•

the implications for wildlife populations of the various activities associated with
the resort at all four seasons (e.g. winter skiing, summer skiing, hiking, biking,
wildlife viewing, etc.);

•

wildlife population impacts associated with access road traffic (e.g. road kills);

•

wildlife population impacts associated with problem wildlife around the resort
(e.g. destruction of problem bears, etc.);

•

the possible increase in wildfire suppression in the interests of public safety at the
resort, and the implications for long-term wildlife habitat management;

•

the implications of the project for the maintenance of regional connectivity of key
habitats; and

•

detailed plans for avoiding or mitigating potential impacts on wildlife populations
and wildlife habitat, including plans for monitoring the success of mitigation
measures and a commitment to address ongoing problems, in consultation with
MELP.

8. An assessment of the importance of the Jumbo Pass area as a wildlife migration
corridor between the eastern and western Purcell Mountains, and the implications of
the project for wildlife use of this corridor, must be presented in the project report.
9. As part of the wildlife assessment process, the proponent must conduct (and, in the
project report, document) interviews with long-time users of the Jumbo Creek valley
and adjoining valleys, so that assessments of wildlife populations, habitats, etc.
benefit from the local knowledge of those familiar with the area. On request, MELP
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will identify some long-time users for the proponent, and other project committee
members may also choose to do so.
1.1.2

Section D.3(C): Grizzly Bears

Scope of Review
1. The overall scope of the grizzly bear assessment must be based on the eventual
construction and operation of the resort at full ‘build-out’ (i.e. with approximately
7,000 bed units), and on assuming the maximum potential impact on grizzly bears.
Data Collection and Analysis
Specifically, for inclusion of results in the project report, the proponent must:
2. Carry out a review of existing research studies undertaken in BC and adjacent
jurisdictions, including the northwestern US States, with respect to grizzly bears and
their response to land use activities. In carrying out this review, particular attention
must be paid to identifying and documenting studies which have addressed: (1)
impacts on grizzly bear populations; (2) human interaction studies; (3) impacts of ski
hill developments on grizzly bear populations; (4) studies of habitat use; (5) core
area analysis; and (6) linkage zone protection.
3. Conduct and report on interviews with long-time users of the Jumbo Creek valley and
adjoining valleys, as required more generally for wildlife assessments by
specification D.3(B)#9, so that the assessment process may benefit from local
knowledge of wildlife values. These interviews are to include questions regarding
grizzly bear use of these areas. Any pertinent information gathered through this
exercise must be reported in the grizzly bear section of the project report. On request,
MELP will identify some long-time users for the proponent, and other project
committee members may also choose to do so.
The following Project Specifications are addressed in a separate report:
4. Apply the research literature review and interview results to existing 1:20,000-scale
habitat capability information to provide a detailed analysis of the direct effects of
the project within the Jumbo Creek valley, including (but not limited to) habitat lost
to construction and habitat abandonment due to grizzly bear disturbance by resort
clients and their vehicles (any projected helicopter traffic included). Where habitat
mapping of a scale of at least 1:20,000 is unavailable, the proponent should utilize
the most detailed scale, which is available (e.g. 1:50,000-scale mapping).
5. Make use of the research literature review and interview results and the existing
1:20,000-scale habitat capability information to undertake a detailed analysis of the
indirect on-site effects of the project within the Jumbo Creek watershed, including
disturbance during denning and abandonment of portions of habitat in response to
habitat division (‘fragmentation’), the latter associated with:
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•

either disturbance by local and other residents who access the area using roads
upgraded by the proponent;

•

or the loss of cover along utility and access corridors.

6. Make use of the research literature review and interview results and the existing
1:20,000-scale habitat capability information to undertake a detailed analysis of the
indirect off-site effects of the project within the watersheds of Jumbo, Toby,
Horsethief, Glacier, Hamill, Carney, Howser and Dutch Creeks. Indirect effects
include, but are not limited to, garbage disposal attraction of grizzly bears and
increased grizzly bear mortality as a result of poaching, vehicle collisions and the
destruction of ‘problem’ bears. Where 1:20,000-scale habitat mapping is
unavailable, the proponent should utilize the most detailed scale which is available
(e.g. 1:50,000-scale mapping).
7. Collect and compile data on grizzly bear habitat capability within the Purcell
Mountain block south of the Spillimacheen and Duncan Rivers or, if computer
mapping information is not imminently available for the land north of Jumbo Creek,
at least in the area bounded by Horsethief, Howser and Stockdale Creeks, the
Kootenay River, the highway between Cranbrook and Creston, and Kootenay Lake.
Population Monitoring through Genetic Testing
12. Monitor and report on the potential direct and indirect effects of the project to
predict, detect and assess changes (if any) in grizzly bear numbers and distribution.
The monitoring program is to include:
•

field collection of hair samples of grizzly bears within the area of expected direct
and indirect impacts for one field season (approximately June 1 through July 31)
prior to the completion of the project report, genetic analysis of the hair samples
to identify individual bears, interpretation of the hair analysis data to assist in the
prediction of potential direct and indirect impacts of the project on grizzly bears,
and to establish a baseline for future monitoring, and reporting of the findings in
the project report; and

Impact Management
13. Provide plans to evaluate and monitor the effectiveness of mitigation actions and
measures, including plans to allow modification of such measures and actions to
increase their effectiveness.
1.1.3

Section D.3(D): Birds

1. The proponent must conduct a thorough survey of the project area to determine the
use of the area by migratory birds. The survey must be detailed enough to allow an
accurate estimate of presence/absence, relative abundance and habitat use. Results of
the survey must be used to mitigate impacts on migratory birds by appropriate
modifications to the resort design.
4
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2. The proponent must conduct a thorough survey of the project area to determine the
use of the area by non-migratory birds, with special emphasis placed on
identification of nesting sites and feeding areas which could be physically disrupted
or impacted by resort development and operation.
1.1.4

Section D.3(E): Threatened or Endangered Wildlife

1. In the proponent’s wildlife evaluations for the project report, a greater focus should
be placed on sensitive, threatened or endangered species than on ubiquitous common
species. The proponent must include in the project report an assessment of the known
or likely occurrence of the species mentioned in the background to this issue (see
Appendix A, section D.3(E)), and any other threatened or endangered species cited
on the CDC Tracking List within the zone of potential project-related impacts.
Consultation with the CDC is required.
2. In the project report, the proponent must include a summary of an assessment of
habitats for all species identified in specification #1 in areas which will be directly
impacted through construction and operation of the resort facilities. The proponent
must also present possible mitigation strategies to minimize or avoid these impacts.
1.1.5

Section D.3(F): Wildlife Impacts of Utility and Access Corridors

2. Mapping at a scale of 1:20,000 for all roads, and any avalanche or slide protection
structures associated with them, must be presented in the project report. An
assessment of the impacts of utility and access corridor construction and use on
wildlife habitats and populations is required in the project report, both in respect of
direct impacts, and in a cumulative effects context. The assessment must be conducted
with specific reference to the impact of the projected volumes of traffic traveling to
and from the resort at each development stage. The assessment must also include the
impacts of altered wildlife use, such as use of ploughed road surfaces by moose and
increased predator success associated with ploughed and compacted snow surfaces.
3. The assessment of the impacts of increased traffic along the access road on wildlife
habitats and populations, required by specification #2, must include reference to the
findings of wildlife/traffic impact studies along access roads with similar traffic
flows, including those within National Parks. Mitigation measures proposed as a
means of reducing wildlife disturbance and collisions with vehicles must be outlined
in the project report.
4. Recognizing the proponent’s statements that the resort’s management itself has no
intention of offering helicopter-based activities at the resort, a description is required
of any helicopter use at the resort during construction and operation, including
seasonal use and possible flight paths. The project report must identify potential
impacts from helicopter use directly and indirectly associated with the resort, and
outline mitigative practices and operational methods which will minimize impacts on
wildlife resources, hunting and recreation in the area. The proponent’s assessment
must include specific reference to impacts on mountain goats.
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1.1.6

Section D.3(G): Potential Human Conflicts With Wildlife

1. The issue of potential wildlife/human conflicts must be addressed in the project
report. This discussion must consider the potential magnitude of the problem for all
phases of construction and development, and must include a mitigation plan to
minimize human/wildlife conflicts and losses of wildlife.

1.2

Report Contents

The conclusions in this report regarding each ungulate, bear, large carnivore, furbearer,
small mammal and bird species are based on analysis of results of the Norecol Dames
and Moore (Norecol) aerial and ground surveys conducted from September 1992 to April
1993.

1.3

Methodology

Project Specifications
Section D.3 (B) Wildlife Resources
1.

1.3.1

Analysis of the results of aerial and ground wildlife surveys which were completed and included in
Volume 5, Appendix P of the application, and of the biophysical habitat maps for the Jumbo Creek
valley.

General

Telephone discussions were held with the following staff members of several provincial
government agencies in order to obtain wildlife information for the study area.
•

Dennis Demarchi, Habitat Classification Specialist, Wildlife Branch-Ministry
of Environment, Lands and Parks (1991)

•

Doug Martin, Habitat Protection Biologist-Ministry of Environment, Lands
and Parks (1991)

•

Cy McConnell, Resource Officer (Inventory), Derm Gorsuch, Resource
Officer (Engineering) and Russ Hendry, Resource Officer (Planning)-Ministry
of Forests (1991)

•

Sue Crowley, Environmental Stewardship Branch-Ministry of Water, Land and
Air Protection (2003)

•

Dave Phelps, Land Management Biologist (1991)

•

Ray Demarchi, Regional Wildlife Biologist (1991)

Additional telephone discussions were held with Roger Madsen (heli-skiing guide), to
obtain general information on the study area, and with several biologists familiar with
Grizzly Bear ecology and behaviour (Keith Simpson - private consultant, Bruce
McLellan - Wildlife Habitat Ecologist, Ministry of Forests, Revelstoke).
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A personal interview was held with Nolan Rad, a long time resident of Invermere. Mr.
Rad has extensive knowledge of the Jumbo and Toby Creek Valley dating back to the
late 1940s. He has been a trapper in the Jumbo Valley and has hunted the area for many
years. Detailed notes were made during the interview.
1.3.2

Ungulates

1.3.2.1 Information Review
ENKON conducted a literature review of available ungulate surveys, reports, maps,
management and land-use plans. The review also included research studies outlining
ungulate response to land-use activities in British Columbia and other areas of North
America (e.g., Land use guidelines in Alberta). Key specialists interviewed over the
course of the project life and wildlife study are listed in Section 1.3.1.
Historical and existing information regarding ungulate populations in the study site was
collected from a number of sources, including: Norecol (1993), Cowan and Guiguet
(1965), Shackleton (1999) and Eder and Pattie (2001).
1.3.2.2 Aerial Surveys
Aerial surveys were completed to assess the spatial distribution of ungulate populations
(Mountain goat, Mule and White-tailed deer, Moose and Elk) relative to the proposed
project boundaries. Flights were conducted to determine both summer and winter ranges,
as the proposed project is anticipated to be a four-season facility with potential
implications to summer and winter habitat. Aerial surveys were used to verify areas with
a suitable set of habitat attributes considered moderate or high value to wintering
ungulates, as the winter season is considered to be the most critical time of the year.
Attributes searched for included mature or old-growth forests, south-facing slopes, steep
slopes and open areas with exposure to the sun.
Assessment of spring to summer habitat use was completed with surveys conducted
during the months of September 1992; and April, May, June, July 1993 (respectively,
Figures 1, 4, 5, 6, 7). Surveys conducted to assess winter habitat use were completed in
November 1992 and February 1993 (Figures 2 and 3).
Survey periods consisted of three to four days, with a helicopter survey usually taking
place on the first day. During the aerial surveys, observations were keyed to elevation and
aspect. Direct observation of animals included number, sex and age class (if possible),
condition, and activity when sighted. Other important features recorded included tracks
(where concentrated), trails, mineral licks, feeding sites and carcasses. The sightings were
located onto 1:50,000 NTS maps during the survey and a complete commentary of the
flight was recorded on a tape recorder. After completion of each flight, a full transcript
was prepared and the data summarized into a table.
The aerial surveys were conducted utilizing a Bell 206 Jet Ranger from Frontier
Helicopters, based in Invermere. The survey route, illustrated in Figures 1-7, included the
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Figure 2435761 (D3)
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Figure 4231576 (D3)
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Figure 4231765 (D3)
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Figure 7645231 (D3)

Wildlife Resources

Toby Creek valley bottom from Panorama Ski Resort to the confluence with Jumbo
Creek, the valley bottom of Jumbo Creek up to its headwater, the valley slopes and side
drainages, ridges and slide areas along the north and south sides of Jumbo Creek, and the
upper drainage of Delphine Creek. Selected valley bottoms slide areas, edge of treeline,
and side drainages were searched in detail. Observations of animals and areas of track
concentration were recorded. Air speed and altitude depended on terrain and weather
conditions. Sensitivity of animals to disturbance was considered, so as not to cause undue
stress to the animals.
1.3.2.3 Ground Surveys
Ground observations were completed in September and November 1992; and February,
May, June, and July 1993, and followed the guidelines set out by RIC (1998). Ground
surveys generally occurred on the days following the aerial survey. The follow-up,
ground surveys further documented wildlife use in Jumbo Valley through direct
observation along Jumbo Valley road and along trails. Access was by vehicle, by
snowmobile, or on foot.
All observations of animals and sign were recorded. Adjacent slopes and ridges were
viewed with the aid of binoculars and/or spotting scope. Spotting was also conducted
along the Jumbo Valley access road while driving in and out of the valley. Site
conditions, including snow cover and depth, were recorded.
Observation posts for spotting wildlife utilized vantage points located along the main
Jumbo Valley road, from km 6 up to the end of the road at km 18. These afforded good
views of the valley bottom and side slopes, slide areas, and peaks and ridges around the
rim of Jumbo Valley.
1.3.2.4 Map Production
Field data were recorded as marker-positions. Sightings, tracks and scat were logged and
attributed for GIS integration, analysis and map production. GPS data was downloaded to
a database and imported into ArcView GIS for analysis and presentation.
1.3.3 Black and Grizzly Bears
1.3.3.1 Information Review
ENKON conducted a literature review of available reports, maps, and management plans
relevant to the Jumbo Valley study area, which related to bear distribution, occurrence
and ecology. The review included a review of previous bear management plans and
research studies outlining bear responses to land use activities in British Columbia and
elsewhere in North America. To gain insight into Grizzly Bear use of the area, interviews
were held with persons listed in Section 1.3.1. Biologists familiar with Grizzly Bear
ecology and behaviour (Keith Simpson, Bruce McLellan) were contacted as well.
Telephone interviews were held with Kim Barber (Cody, Wyoming) to help develop the
cumulative effects model for Grizzly Bears. Mr. Barber is one of the USFS biologists
who developed the original Grizzly Bears cumulative effects model. Dr. Stephen Herrero
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was contacted for his extensive Grizzly Bear knowledge; he kindly offered copies of his
some of his journal articles, which were then used to help develop the Grizzly Bear
Management Plan.
Local knowledge of wildlife use and habitat was accessed through discussions with
Roger Madsen (heli-ski guide), Nolan Rad, a long-time resident of Invermere with
extensive knowledge of the Jumob and Toby Creek Valleys, and a local ranger.
A more focussed study of the potential cumulative effects from the proposed project will
be presented in a separate, supplementary report (Apps 2003) which will be submitted to
the British Columbia Environmental Assessment Office.
1.3.3.2 Aerial Surveys
Aerial surveys were completed to assess the spatial distribution of Grizzly and Black
Bear populations relative to the proposed project boundaries. Flights were conducted to
determine both summer and winter habitat, as the proposed project is anticipated to be a
four-season facility with potential implications to summer and winter habitat. Aerial
surveys were used to verify areas with suitable set of habitat attributes considered to be
moderate or high value as potential denning habitat. Suitable denning habitat is critical
for over-wintering Grizzly and Black Bears
Assessment of spring to summer habitat use was completed with surveys conducted
during the months of September 1992; and April, May, June, July 1993 (respectively,
Figures 1, 4, 5, 6, 7). Surveys conducted to assess winter habitat use were completed in
November 1992 and February 1993 (Figures 2 and 3).
Survey periods consisted of three to four days, with a helicopter survey usually taking
place on the first day. During the aerial surveys, observations were keyed to elevation and
aspect. Direct observation of animals included number, sex and age class (if possible),
condition, and activity when sighted. Other important features recorded included tracks
(where concentrated), trails, dens, feeding sites and carcasses. The sightings were located
onto 1:50,000 NTS maps during the survey and a complete commentary of the flight was
recorded on a tape recorder. After completion of each flight, a full transcript was
prepared and the data summarized into a table.
The helicopter surveys included valley bottoms, ridges, and valley slope contours. Air
speed and altitude depended on terrain and weather conditions. Sensitivity of animals to
disturbance was considered, so as not to cause undue stress to the animals.
1.3.3.3 Ground Surveys
Ground observations were completed in September and November 1992; and February,
May, June, and July 1993. Ground surveys generally occurred on the days following the
aerial survey. Ground-based surveys were conducted to identify areas of current and
potential use and assess the relative value of various habitats. They further documented
wildlife use in Jumbo Valley through direct observation along Jumbo Valley road and
along trails. Access was by vehicle, by snowmobile, or on foot.
All observations of animals and sign were recorded. Adjacent slopes and ridges were
viewed with the aid of binoculars and/or spotting scope. Spotting was also conducted
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along the Jumbo Valley access road while driving in and out of the valley. Site
conditions, including snow cover and depth, were recorded.
Observation posts for spotting wildlife utilized vantage points located along the main
Jumbo Valley road, from km 6 up to the end of the road at km 18. These afforded good
views of the valley bottom and side slopes, slide areas, and peaks and ridges around the
rim of Jumbo Valley.
1.3.4 Large Carnivores
ENKON conducted a literature review of available literature on large carnivores, such as
Wolf, Cougar, Bobcat, and Coyote. Reports, maps and management plans relevant to the
study area were consulted. Searches consisted of review of previous sightings and any
historical studies for the area.
Aerial and ground surveys for large carnivores were conducted as part of the 1992-93
field season. Direct and indirect (i.e., sign) observations were record, as was additional
information such as the individual’s location, direction of movement and activity at the
time of observation.
1.3.5 Furbearers
ENKON conducted a literature review of available literature on furbearers, such as
Fisher, Marten, Wolverine and Ermine. Reports, maps and management plans relevant to
the study area were consulted. Searches consisted of review of previous sightings and any
historical studies for the area (especially for Wolverine and Fisher).
Aerial and ground surveys for furbearers were conducted as part of the 1992-93 field
season. Direct and indirect (i.e., sign) observations were record, as was additional
information such as the individual’s location, direction of movement and activity at the
time of observation.
1.3.6 Small Mammals
ENKON conducted a literature review of available literature on small mammals, such as
squirrel and chipmunk. Reports, maps and management plans relevant to the study area
were consulted. Searches consisted of review of previous sightings and any historical
studies for the area (especially for Red-tailed and Least Chipmunk).
Ground surveys for small mammals were conducted as part of the 1992-93 field season.
Direct and indirect (i.e., sign) observations were record, as was additional information
such as the individual’s location, direction of movement and activity at the time of
observation.
1.3.7

Birds

1.3.7.1 Migratory
A number of information source were reviewed including Ecosystems of British
Columbia, Birds of Canada, Birds of the Canadian Rockies, Environment Canada’s
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Breeding Bird Survey and Christmas Bird Counts and the provincial Conservation Data
Centre. Relevant reports, maps and management plans were consulted. Searches
consisted of review of previous sightings and any historical studies for the area.
1.3.7.2 Non-migratory
Raptor information sources that were reviewed included Ecosystems of British Columbia,
Birds of Canada, Birds of the Canadian Rockies and the provincial Conservation Data
Centre. Relevant reports, maps and management plans were consulted. Searches
consisted of review of previous sightings and any historical studies for the area.
1.3.8 Rare and Endangered Species
The Conservation Data Centre (CDC) maintains Tracking Lists of rare and threatened
vertebrates for each Forest District in British Columbia. Species or populations at high
risk of extinction or extirpation are placed on the Red List and are candidates for formal
Endangered Species status. Species or subspecies considered vulnerable to human
activity or natural events are placed on the Blue List.
The CDC (2003) lists a total of 19 red- or blue-listed terrestrial vertebrate species known
to occur in the Invermere Forest District. Of these, five are red-listed and 14 are bluelisted. Based on habitat requirements, local information and known distributional ranges,
four red- or blue-listed species are known to inhabit or could inhabit the Jumbo Valley
study area. The Jumbo Glacier Project Committee identified an additional four species as
being species of local concern. Based on available information, two of these species
could potentially inhabit or travel through the study area. These species are discussed in
more detail in Section 1.4.12 and in the relevant wildlife section on impacts and
mitigation.
1.3.9 Wildlife Habitat Ratings
The Resource Inventory Committee’s Wildlife Habitat Rating Standards (RIC 1999) were
used to assess wildlife habitat for selected wildlife species. The rating methodology
assigns habitat ratings based on knowledge and assumptions of biophysical features from
Terrestrial Ecosystem Mapping (TEM). Assigned ratings are limited by the level of
species related knowledge in the province, the level of ecosystem knowledge within the
study area, the accuracy of the assumptions made about the species, the species’ use of
habitat, and the limited amount of animal inventory and census data underlying the
ratings.
The methodology assigns wildlife habitat capability ratings to define the relative
importance of various ecological units identified during TEM and provides information
for designing management activities that attempt to minimize impacts/disturbances to
those populations.
The value of each habitat or ecosystem type for a species is quantified, and used to
generate the capability map. A six class rating scheme, as indicated in RIC (1999) was
used: 1=High (75-100% of best in province); 2=Moderately High (50-75%); 3=Moderate
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(25-50%); 4=Low (5-25%); 5=Very Low (0.1-5%) and 6=Nil (0%). The rating scheme is
based on the habitat’s potential to support the wildlife species under optimum conditions
relative to the best habitat available in the province.
Prior to developing ratings tables for wildlife species rated in this study, detailed life
requisite models were outlined, which detail habitat attributes of importance to the
species. These life requisite models are critical for the development of the ratings tables.

1.4

Results

1.4.1 Mountain Goat
1.4.1.1 Summary of Background Information
B.C. Environment and the Columbia Basin Fish and Wildlife Compensation Program
conducted a Mountain Goat inventory for four Management Units near, but excluding,
the Jumbo Glacier study area. The Management Units are located in the East Kootenay:
the Flathead River drainage (MU4-01), the Wigwam River drainage (MU4-02), the Elk
River drainage (MU4-23) and the Bull River drainage (MU4-22). A total of 884 goats
were recorded, 156 in MU4-01, 25 in MU4-02, 342 in MU4-22 and 361 in MU4-23. The
population estimates for these Management Units are 312, 50, 684, and 722 respectively.
In this study, Halko and Hebert (2000) estimate that the juvenile to adult ratio for these
areas is 33:100 or juveniles make up approximately 25% of the population.
1.4.1.2 ENKON Survey Results
ENKON analyzed previous aerial surveys conducted by Norecol Dames and Moore
(Norecol). The observations are summarized in Table 1-1.
Table 1-1: Summary of Mountain Goat Observations on Surveys Conducted by
Norecol within the Study Area
Date
1992

Observation or Sign

Comment

September

3 direct observation
Tracks
No direct observation
Tracks

-upper Commander Creek
-ridges between The Cleaver and Black Diamond Mtn.

2 direct observation
10 direct observation
2 direct observation
10 direct observation
None seen during aerial survey
2 observed, ground survey
Goats reported by hunters
2 observed, aerial & ground
survey
Goats observed, aerial survey
12 observed, aerial survey
Goats observed

-sS.-facing bluff, N. Jumbo
-S.-facing bluff, N. lower Jumbo and W. Toby Ck.Valley
-south-facing bluff Jumbo
-bluffs, W. side Toby Creek

November

-upper Commander Creek

1993

February
April
May
Late May
June
July
August

-in snow at higher elevation in upper Jumbo Valley
-high on Black Diamond
-upper Jumbo Valley
-far up Valley (Glacier Dome)
-at a mineral lick at top of Horsethief Creek
-Jumbo Pass
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A small number of Mountain Goats winter in Jumbo Valley. They were seen, during the
November survey, using the upper regions of the east side (south-west aspect) of the
Commander basin and the area above the treeline on the east side (west aspect) of the
upper Jumbo basin (slope below Karnak Mountain). Most goats migrate out of the area,
wintering on the ridge lying north of Jumbo Creek (and south of Delphine Creek) and
west of Toby Creek above Delphine Creek. Goats also winter on the ridges of the upper
Delphine Creek basin.
Available information suggests that in summer and early fall, goats occur along the north
and south sides of Jumbo Valley. Three goats were observed in the upper Commander
Creek basin during the September 1992 survey, and goat trails were observed on the high
ridges between The Cleaver and Black Diamond Mountain. Goats were not observed in
the survey area during the November 1992 survey, though goat tracks were observed in
the upper elevations of the Commander Creek basin. During the February, 1993 survey,
two goats were observed on a south-facing rock bluff on the north side of Jumbo Valley,
opposite Leona Creek. Ten goats were observed on the south-facing rocky bluffs and
ridges on the north side of the lower Jumbo Valley and on the west side of the Toby
Creek Valley. This area of bluffs and ridges extends from Monument Peak (east of Black
Diamond Creek) over to Delphine Creek. Goat tracks were also observed in the upper
Delphine Creek basin.
During the April, 1993 survey, two goats were again observed in Jumbo Valley on the
south facing bluffs opposite Leona Creek, and ten goats were counted on the rock bluffs
on the west side of Toby Creek, between Jumbo Creek and Delphine Creek.
Mountain Goats appear to move out of the Jumbo Valley by November to winter ranges
above Toby Creek (north side between Delphine and Jumbo Creeks). They remain there
until May, and likely use the winter range for parturition, moving slowly into Jumbo
Valley by June and being well dispersed by July. A small number (2 or 3) of Mountain
Goats remained in Jumbo Valley and wintered there in 1993 (bluffs opposite Leona
Creek). Rutting areas were not confirmed, but may include the upper Delphine Creek
area, on the way to winter ranges above Toby Creek.
Mountain Goats appear to move extensively in and out of Jumbo Valley and adjacent
areas, between summer ranges, rutting areas, winter range/parturition areas and back to
summer ranges. The lick at the top end of Horsethief Creek may be a key element in the
annual movement pattern of goats in the area. Movement corridors through Glacier Dome
and Black Diamond seemed to be well used.
Mountain Goats were not observed in Jumbo Valley during the May 26 aerial survey but
two goats were observed in the snow at higher elevations in the upper valley during
follow-up ground surveys. These were well above tree line. Goats were also reported up
high at Black Diamond by a group of hunters in late May. Goats were still common on
the Toby Creek winter range in late May. Two goats were observed in upper Jumbo
Valley during the June 9 aerial survey and follow-up ground surveys. Mountain Goats
were observed far up the valley (Glacier Dome) during the July 23 aerial survey, and a
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large group (12) at a lick at the top of Horsethief Creek. Goats were also reported on
August 1 at Jumbo Pass.
1.4.2

Mule Deer

1.4.2.1 Summary of Background Information
Winter snow conditions in the East Kootenay force Mule Deer from their traditional
summering range to lower elevation areas in the Rocky Mountain Trench and major
valleys (EKLUP 1994). Their survival completely depends on the quantity and quality of
forage in their winter habitat.
1.4.2.2 ENKON Survey Results
ENKON analyzed previous aerial surveys conducted by Norecol. The observations are
summarized in Table 1-2.
Table 1-2: Summary of Mule Deer Observations on Surveys Conducted by Norecol
within the Study Area
Date
1992
September

Mule Deer observation or Sign

Comment

Tracks and droppings
Mule Deer observed

-lower elevations of valley
-Toby Creek Valley

During the late May aerial survey and follow-up groundwork, no Mule Deer were
observed in Jumbo Valley, although large numbers were observed in the Toby Creek
valley, especially at Mineral King. By early June, Mule Deer had dispersed again into the
Jumbo Valley, at least into the valley bottoms. By July, Mule Deer were well dispersed in
Jumbo Valley, including up to the tree line. No Mule Deer fawns were observed.
Parturition likely occurs in the valley bottom habitats. Rutting areas are outside the
Jumbo Valley.
No direct observations of Mule Deer were made in Jumbo Valley during the September,
November, February, or April surveys. Sign (tracks, droppings) was observed at the
lower elevations of the valley during September 1992 ground surveys and Mule Deer
were often observed in the Toby Creek Valley in September 1992. Mule Deer appear to
move out of Jumbo Valley in the fall (by November) and move down to winter ranges in
the Rocky Mountain Trench. No observations of Mule Deer or tracks in the snow were
made during the November, February, and April surveys in Jumbo Valley. Large
numbers of Mule Deer winter on the benches to the west of Invermere and were common
there in April 1993 (based on roadside observations).
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1.4.3

White-tailed Deer

1.4.3.1 Summary of Background Information
According to the East Kootenay Land Use Plan, winter snow conditions in the East
Kootenay force White-tailed Deer from their traditional summering range to lower
elevations in the Rocky Mountain Trench and major valleys (EKLUP 1994).
In a study conducted by the Columbia Basin Compensation Program (Boulanger et al.
2000), variables that could potentially predict White-tailed Deer habitat were examined.
Those variables were winter severity, mean pellet group count, yearly days on winter
range, estimated deer density, aspect, slope, elevation, and pre-defined habitat classes.
They compared habitat selection between good and bad winters to examine which
habitats deer tend towards during periods of higher snow depths. Selection for steeper
slopes and moderate elevation increases in bad winters, and there appears to be a
strongest positive selection towards optimal cover and good cover and a negative
selection towards forage. Their habitat modelling suggests that local topography is the
main driving force behind winter habitat selection, at least in this particular study.
Boulanger et al., based on the results form the Pend d’Oreille study, suggest that although
higher crown closure stands on steeper slopes are utilized to a greater degree during
winters with high snow accumulation, stands that produce forage are also extensively
used.
1.4.3.2 ENKON Survey Results
ENKON analyzed previous aerial surveys conducted by Norecol. The observations are
summarized in Table 1-3.
Table 1-3: Summary of White-tailed Deer Observations on Surveys Conducted by
Norecol within the Study Area
Date
1992
November

Observation or Sign

Comment

No observations

-like Mule Deer, moves out of Valley to winter in Rocky
Mountain Trench

1993
May
June
July

Begin appearing
1 observed, aerial survey
5 observed, aerial survey

-near lower slide areas, Mineral King mine
-relatively numerous along Jumbo floodplains through to fall
-throughout Valley, utilizing floodplains and slide areas, no
fawns observed in May or June

White-tailed Deer start to appear in the lower portion of the Jumbo Valley in late May
when they utilize the lower slide areas for feeding and cover. Few were observed during
aerial surveys (one on June 9 and five on July 23), although they are relatively numerous
along Jumbo Creek floodplain habitats from early June through the fall (Norecol 1993).
White-tailed Deer were observed most of the way up the Jumbo Valley, utilizing
floodplains and slide area habitats. As with Mule Deer, White-tailed Deer move out of
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the valley by late fall (November) to winter ranges in the Rocky Mountain Trench. They
are common again in Toby Creek by late May (especially at Mineral King). No Whitetailed Deer fawns were observed in Jumbo Valley during May or June surveys. They
likely drop their fawns in the forested habitats along lower Jumbo Creek. Rutting areas
are outside of Jumbo Valley.
1.4.4

Moose

1.4.4.1 Summary of Background Information
Winter snow conditions in the East Kootenay force Moose to lower elevations in the
Rocky Mountain Trench and major valleys (EKLUP 1994). Their survival over the
winter depends upon the quantity and quality of forage in their winter habitat.
1.4.4.2 ENKON Survey Results
ENKON analyzed previous aerial surveys conducted by Norecol. The observations are
summarized in Table 1-4.
Information indicates that Moose utilize the upper Jumbo Valley area (above Leona
Creek) from summer to late fall (November). By early winter (December) they move
down to their winter ranges in the lower part of Jumbo Valley and into the Toby Creek
valley bottom. During colder weather and new snow (e.g. in February) Moose had moved
to well below Leona Creek, where the valley is widest and has the greatest availability of
browse (willows, poplars) in the early seral stages following fire (i.e., 7.8 km to 2.8 km
on Jumbo Valley road).
In early spring (late April), Moose actively occurred up to about Leo Creek. No sign of
Moose was observed in the upper part of Jumbo Valley during the April survey. They
were well dispersed by late May and few were observed during the May, June, or July
aerial surveys. A young calf Moose was observed with a cow in upper Jumbo Valley on
May 26, suggesting that the upper Jumbo Valley is used for parturition.
The highest number of Moose observed in Jumbo Valley was in February when seven
were counted during the aerial survey. The Moose population in the Jumbo Valley is a
minimum of 5 (2 cows, 2 calves and 1 lone adult), based on aerial observation of 4, and
tracks from a lone Moose. Several more Moose likely occur in the valley.
Rutting activity likely occurs throughout the Jumbo Valley, in the valley bottom and
coniferous forests and successional stages on the lower valley slopes.
Anecdotal information suggests that hunting pressure on Moose in Jumbo Valley is
heavy, and consequently, the Moose population may be depressed (Norecol 1993).
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Table 1-4: Summary of Moose Observations on Surveys Conducted by Norecol
within the Study Area
Date
1992
November
November
November

Observation or Sign

Comment

Aerial survey
Aerial survey
Aerial survey

November

Aerial survey

November
November 10
November 11
November 11

Tracks,
craters
Tracks
Tracks
Tracks

cow and calf, lower slide, N.side of creek at 1300 m1
cow and calf, lower slide, at 1340 m1
cow and calf, N.side of Jumbo Valley, N of Leo Creek on S.
aspect at 1580 m2
1 cow and 1 calf, lower slide area at upper end of Jumbo
Creek, SW aspect at 1860 m2
N.side of upper Jumbo Valley at 2130 m

November 12

Tracks

November 12
November 12
1993
February

Tracks
Tracks, browse
Aerial survey
Aerial survey
Aerial survey
Aerial survey
Aerial survey
Aerial survey

feeding

Jumbo Valley above Leona Creek
3 tracks seen East of resort centre
Several days old, along Jumbo Creek in sedge-willow-birch
flat
Jumbo Valley road (7.7 and 8.1 km) crossing between a slide
and bottomlands along Jumbo Creek
Jumbo Valley road 12.5 km to 16.4 km
Lower section of logging road
cow and calf, near road at 4.5 km SW of Panorama, 1190 m
elevation1
bull, slide at NW corner of Lot 7151, 1370 m1
bull, slide at NW corner of Lot 7149, 1400 m1
adult, near Jumbo Valley road, Lot 15974, 1490 m2
adult, near Jumbo Valley road, Lot 15975, 1490 m2
bull, cow and calf, lower S. facing valley slope just west of
Black Diamond Creek, 1520 m2
bull, N. Jumbo Creek in valley bottom, 7 km, 1370 m2
bull, crossing Jumbo Creek at 6.5 km bridge, 1370 m2
tracks, 3 Moose feeding in open, burn area;

Aerial survey
Aerial survey
February 16
Tracks,
Ground
survey
April
No observation
none observed in upper Valley
May 26
2 observed
cow and calf, upper Jumbo Valley
May,
June, Few observed during well dispersed in Valley
July
aerial survey
1
2
Toby Creek from Panorama to Jumbo Creek
Jumbo Creek Valley

1.4.5

Elk

1.4.5.1 Summary of Background Information
Winter snow conditions in the East Kootenay forces Elk from their traditional summering
range to lower elevation areas in the Rocky Mountain Trench and major valleys
(EKLUP 1994). Their survival completely depends on the quantity and quality of forage
in their winter habitat.

24

Wildlife Resources

1.4.5.2 ENKON Survey Results
ENKON analyzed previous aerial surveys conducted by Norecol. The observations are
summarized in the following table.
Table 1-5 Summary of Elk Observations on Surveys Conducted by Norecol within
the Study Area
Date
1992
August

Observation or Sign

Comment

J. Christensen*

-bands of +20 Elk have been observed in the alpine on N. side of
Jumbo Valley, near Black Diamond
-move out of valley, to winter range in Rocky Mountain Trench

November No observation
1993
February
No observation
April
No observation
Late May 2 observed
-upper valley
Late July
Few, aerial survey
-calf Elk observed
* J. Christensen, pilot for Frontier Helicopters

Elk had moved out of the Jumbo Valley by the time of the November survey. Sparse Elk
sign was still evident along Toby Creek; however, it appears that Elk generally move
down to the main valley at Invermere, likely by late October.
Elk inhabit Jumbo Valley during summer and early fall. By November, Elk have moved
out of the valley, likely moving down through Toby Creek to the Rocky Mountain
Trench to winter. No evidence of wintering Elk was recorded in Jumbo Valley or the
Toby Creek Valley during the November (1992) or February (1993) surveys and none
were observed in Jumbo Valley during the April (1993) survey. Elk were observed again
in Jumbo Valley in late May, including two Elk in the upper valley. This suggests that
Elk move into the valley again by mid-May. Calf Elk were not observed in late May or
early June and a few were observed during the late July aerial survey. Elk appeared to be
well dispersed in small groups during the summer.
Parturition areas could not be confirmed but likely include the remaining mature
coniferous forests in the valley. Rutting areas were also not confirmed. Suitable rutting
areas occur throughout the upper elevation basins and parkland habitats near tree line.
There is no information on population size in Jumbo Valley, though bands of >20 Elk
were reported in the alpine areas on the north side of Jumbo Valley near Black Diamond
Mountain in August 1992 (J. Christensen, pilot for Frontier Helicopters).
1.4.6

Black and Grizzly Bear

1.4.6.1 Summary of Background Information
According to the East Kootenay Land Use Plan, the East Kootenay area supports
between 1000 and 1250 Grizzly bears (EKLUP 1994), with the West Kootenay
supporting perhaps 700 to 1000 (WKLUP 1994). Moderate and high Grizzly densities
and capabilities still exist in many areas of the East Kootenay region, but their persistence
requires appropriate monitoring and management.
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Information from Alberta (Gibeau and Herrero 1998) indicates that there is a population
of approximately 800 Grizzly bears on provincially and federally owned lands, with a
goal of increasing the population to 1000 (Nagy and Gunson 1990). Gibeau and Herrero
estimate that Grizzly bears occur at relatively low population densities, only one bear for
each 60 to 100 km2. Male grizzlies have lifetime home ranges of approximately 1000 to
2000 km2 (Russell et al. 1979, Carr 1989).
Additional Studies
AXYS Environmental Consulting Ltd. estimated the unbound Grizzly population of the
Central Purcell study area (Jumbo, Horsethief, Toby, Glacier, and Hamill Creek valleys)
to be 45 Grizzly bears, with a 95% confidence interval of 37-68. They identified 33
individual bears based on DNA analysis of hair samples. They included 18 females, 10
males, and five of unknown sex. Of the 18 female Grizzly bears, five were from the
Glacier Creek watershed, three from Stockdale Creek, three from lower Toby Creek,
three from upper and south Toby Creek drainages, two from Jumbo Creek watershed, and
one each from Farnum and Hamill Creek watershed.
An unbound population estimate was used because the critical assumption of population
closure could not be met. Population closure assumes that there are no births or deaths in
the study area, or immigration or emigration within the study area during the course of
sampling. AXYS concluded that the assumption was violated during the sampling
program. The violation was likely due to the open grid of the sampling area and the
immigration and emigration of bears.
The majority of male Grizzly bears were sampled from within the southern one third of
the study area, specifically Hamill, Upper Toby, South Toby, Mineral and Coppercrown
Creeks.
1.4.6.2 ENKON Survey Results
Black Bears
Black bears were observed during the September 7, 1992; May 26, June 9 and July 23,
1993 aerial surveys. Ground observations were also made during late May, early June
and late July to early August (Table 1-6). Black bears frequented the slide area and lower
valley forests. Fewer Black bears were observed that expected, likely due to their habit of
staying in dense cover. They are likely abundant in the valley bottom and lower slope
forests of Jumbo Valley.
It is possible that denning occurs in older stands where large trees have suitable denning
cavities. Suitable bear denning habitat (based on aspect, slope position, and surfical
material) is located in the side drainages to the north of Jumbo Creek. The upper Jumbo
Valley is rocky, with many unstable slide areas, and generally does not appear to provide
suitable denning habitat for bears.
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Table 1-6: Summary of Black Bear Observations on Surveys Conducted by Norecol
within the Study Area
Date
1992
Sept 7
1993
May 26
June 9
July 23
July-Aug

Observation or Sign

Comments

Aerial survey
Aerial/Ground survey
Aerial/Ground survey
Aerial survey
Aerial/Ground

Frequented the slide area and lower valley forest. Likely
abundant in the valley bottom and lower slope forests of
Jumbo Valley.

Grizzly Bears
Grizzly bears were sighted only twice during the aerial surveys: a sow and two year old
cub on May 26, 1993 in a slide area on the north side of Jumbo Valley, between
Commander and Leo Creeks; and a young, cinnamon/dark coloured adult on July 23,
1993 in early regeneration forest near the bottom of Commander Creek, on the north side
of Jumbo Valley.
Follow-up ground observations on June 9, 1993 produced another sighting of a young,
dark silver-tipped adult Grizzly in the upper portion of Jumbo Valley. This bear was
feeding in a meadow at the bottom of a large slide on the east side (west aspect) of the
upper Jumbo Valley.
The log book kept at the Jumbo Pass cabin reports a "large" Grizzly spotted by hikers on
the way up the Jumbo Pass trail on June 9, 1993, the same day as one of the aerial
surveys. It is possible that this is the same bear observed on the ground further up Jumbo
Valley on the evening of June 9.
A Grizzly was also reported in Jumbo Valley in late July by logging contractors, and was
apparently a young cinnamon colored adult. A group of hikers interviewed at the Jumbo
Pass cabin on August 1 reported that they had seen a young "brown" Grizzly at Mineral
King during their drive in on the morning of July 31, 1993.
This brings the total number of sightings to seven Grizzlies - four individuals observed by
the field biologists, and three by others. Of the latter, two could well have been the same
bears observed earlier by the Norecol biologists (see summary Table 1-7).
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Table 1-7: Summary of Grizzly Bear Observations on Surveys Conducted by
Norecol within the Study Area
Date

Observation or Sign

Comments

1993
May 26

Aerial survey

July 23

Aerial survey

June 9

Ground survey

June 9

Jumbo Pass cabin’s log book

(late) July
July 31

Young adult
Interviewed hikers

Sow and two year old cub, slide area on N.side of
Jumbo Valley
Young adult, regeneration forest near bottom of
Commander Creek, N.side of Jumbo Valley
Young adult, upper Jumbo Valley, feeding in meadow
at bottom of slide, east-side Jumbo Valley
Spotted by hikers, possibly the same one observed by
Norecol
Spotted by logging contractors
Spotted by hikers at Mineral King

The Jumbo Valley appears to be used by Grizzlies for feeding in the late spring-summer.
One local resident (Mr. Nolan Rad from Invermere) suggests that breeding Grizzly bears
during June use the upper Jumbo Valley.
One den site was observed from the air and was located at the upper elevation of the
Commander Creek basin. No other den sites were found. Summer feeding sites (craters in
meadows) were evident in several regions of the study area, notably west side of Jumbo
Pass, upper Jumbo Creek, Commander Creek basin, and upper Leo Creek basin.
No tracks or other signs of bears were observed during the November 1992 survey,
suggesting that bears had already entered their dens by the time of the survey. Grizzlies
may still have been active in the region, as the weather had been mild and snow depth
was light (generally less than 30-35 cm even at 2130 m (7000 ft) elevation).
Suitable bear denning habitat (based on aspect, slope position, and surfical materials) is
located in the side drainages to the north of Jumbo Creek (e.g., the Commander basin and
basin to the east.) The upper Jumbo Valley is rocky, with many unstable slide areas, and
generally does not appear to provide suitable denning habitat for bears.
1.4.7

Large Carnivores

1.4.7.1 Summary of Background Information
According to records from the Ministry of Forests, large carnivores that inhabit the
Invermere Timber Supply Area (TSA) are Bobcat, Lynx, Cougars, Wolves, Coyotes, Fox
and Black and Grizzly Bear.
In a Lynx study in north-central Washington, the researcher suggest that the Lynx
population in the southern Rocky Mountains is not subject to dramatic peaks of increased
productivity often seen in northern populations, and that alternate prey may be important
in sustaining Lynx throughout the snowshoe hare cycle (Koehler 1990). Only some
landscapes with suitable terrain and climate conditions will support resident Lynx,
resulting in patchy distribution of the regional population. In addition, preliminary
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analyses indicate that Lynx crossed B.C.’s undivided Highway 93 within their home
range, but their home ranges did not extend across the Trans Canada Highway (Apps
1998). Crossing frequency appears to be at least a partial function of traffic volume and
highway allowance.
Results from studies in Arizona and Utah (Van Dyke et al. 1986) indicate that resident
cougars are rarely found in or near (1 km) sites logged within the past 6 years. Younger
(2 or 3 year old) cougars were found in logged areas more often than older lions, but 4 of
5 young cougars that visited logged areas did not maintain residence there. Cougars in
undisturbed areas also tended to be most active around sunset and sunrise. Cougars near
human presence adapt by being more active after sunset and during night hours.
Relative to available habitat, wolves use more of the following for den site locations:
valley bottoms and lower slopes, flat to moderate slopes, south and east aspects,
depositional landforms, and sites close to trails, far from human habitation and activity,
and close to meadows and other openings (Matteson 1993). Distance to nearest road, in
this study, did not appear to be a factor in wolf den site use. However, many of the roads
identified, including those nearest to den sites, were not heavily traveled, and seasonal in
nature.
1.4.7.2 ENKON Survey Results
ENKON analyzed the results of previous aerial and ground surveys conducted by
Norecol. The observations are summarized in Table 1-8. Carnivores are active in the
upper Jumbo Valley: Coyote (or sign) was recorded, as was a possible Lynx track,
identified by visiting skiiers as a ‘cat’ track.
Table 1-8: Summary of Carnivore Observations on Surveys Conducted by Norecol
within the Study Area
Date
1992
November
1993
February

Observation or Sign

Comments

Tracks, ground survey

-possibly coyote tracks along the Valley road (~15 km)

1 Coyote observed

-at a Moose carcass, lower slide area N.side of Jumbo Creek
(1615 m elevation)
-On road up from Leona Creek
-‘Cat’ tracks possibly Lynx, by Jumbo Pass area

Coyote tracks
Tracks observed by skiers
Tracks, ground survey
April

1 Coyote observed
1 Coyote observed
Coyote tracks

-Near km 15, across road up Leona Creek – possibly the
tracks observed by the skiers
-along Toby Creek road, near Panorama

Cougars
Available information (Norecol 1992, 1993) suggests that cougars occur in Jumbo
Valley, though none had been observed during fieldwork. Others have reported cougar
tracks and one sighting in Jumbo Valley during 1992/93.
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Wolves
Available information (Norecol 1992, 1993) suggests that Wolves occur in Jumbo
Valley, though none have been observed during fieldwork. Discussions with a former
trapper suggest that they may occasionally travel through Jumbo Valley in winter (pers.
comm. Nolan Rad).
Coyotes
A lone Coyote was observed in Jumbo Valley during the February and April (1993)
surveys and sign and tracks were observed during the November, February, and April
surveys. In general, it is suspected that low numbers of coyotes use Jumbo Valley.
Lynx
In general, it is suspected that low numbers of Lynx may use Jumbo Valley.
1.4.8

Furbearers

1.4.8.1 Summary of Background Information
According to records from the Ministry of Forests, furbearers that inhabit the Invermere
TSA are Mink, Otter, Fisher, Marten, Skunk, Weasel, Badger and Wolverine.
In a Wolverine study of the North Columbia Mountains, Krebs and Lewis (2000)
estimated a population of 25.6 (1996) or 24.0 (1997) for a 4000 km2 study area. The
annual survival rate was estimated to be 0.77, with six of 11 mortalities caused by
humans. Of the 14 adult female reproductive seasons, 3 produced kit litters of 2-kits per
litter.
Natal densities have been recorded in the ESSF biogeoclimatic zone associated with
woody debris and/or large boulder talus in undeveloped drainages. Home range of males
(1005 km2) was significantly larger than females (310 km2) (Krebs and Lewis 2000).
1.4.8.2 ENKON Survey Results
Furbearers including Wolverine, Marten, Weasel and Ermine are active in the upper
Jumbo Valley. Furbearers (mainly Marten and Weasel) are most abundant between Leona
Creek (at km 14) and km 18 (Norecol 1993).
ENKON analyzed previous aerial surveys conducted by Norecol. The observations are
summarized in the following table.

30

Wildlife Resources

Table 1-9: Summary of Furbearer Observations on Surveys Conducted by Norecol
within the Study Area
Date

Observation or Sign

Comments

Tracks, ground survey
Tracks, ground survey
Tracks, ground survey

- tracks, possibly Wolverine
-several furbearer tracks (Ermine), along road
-Marten tracks, Leo Creek, km 15.9 and in forest at km
18 (resort centre)
-Ermine tracks, hillside eastside of valley

1992
November

10 set of tracks, ground
survey
1993
February

Furbearer tracks

April

Furbearer tracks

-cross the road from Leona Creek (km 18) (Weasel and
Marten)

Based on discussion with local trappers (including a former trapper in Jumbo Valley) and
observations during November, February, and April surveys, Jumbo Valley supports
Wolverine (small numbers due to large home range size), Marten and Ermine. The
remaining stands of mature coniferous forest in particular provide good habitat for
Marten, while the recently logged areas on the valley side and the early regeneration after
logging provide good habitat for Ermine.
Inferring from ground/aerial surveys and available information, the study area does not
support a visible Fisher population. Preferred habitat is found in SWB, SBS and BWBS
biogeoclimatic zones with abundant coarse woody debris. Cannings et al. (1999)
identified the south-eastern corner of the province as former Fisher range and as such we
are providing management guidelines to protect potential populations and habitat.
1.4.9

Small Mammals

According to the Ministry of Forests, some of the small mammals that inhabit the
Invermere TSA are Beaver, Muskrat, Squirrel, and Raccoon. According to field survey
records, the area is home to Red Squirrel, Snowshoe Hare and Porcupine (Table 1-10).
Due to their conservation status, an emphasis during research was placed on red-listed
Least Chipmunk and blue-listed Red-tailed Chipmunk.
Habitat for Least Chipmunk is restricted to alpine and subalpine areas. They have not
been recorded in the immediate study area, but Nagorsen and Fraker (2002) recently
collected specimens nearby in the Bruce Creek drainage and an area near Mount Brewer
(Nagorsen et al. 2002). Thus, they could possibly occur in the upper Jumbo Valley below
the glacier level. Fraker and Nagorsen concluded in their comprehensive study, that Redtailed Chipmunk does not inhabit the Purcell Mountains.
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Table 1-10: Summary of Small Mammal Observations on Surveys Conducted by
Norecol within the Study Area
Date

Observation or Sign

1992
November

Tracks, ground survey

1993
Feb/Apr

Comments

-Squirrel-along road to resort centre
-Squirrel-upper side of harvested, hillside east of valley
in mature trees
3 sets of tracks, ground -Hare tracks along switch-backed, logging road on
survey
hillside

Tracks, ground survey

-Porcupine-along Valley road (16.4 km and 16.7 km)

Tracks

-Red Squirrel

1.4.10 Passerine and Passerine-like Birds
Project Specifications
D.3 (D)
1.

The proponent must conduct a thorough survey of the project area to determine the use of the
area by migratory birds. The survey must be detailed enough to allow an accurate estimate of
presence/absence, relative abundance and habitat use. Results of the survey must be used to
mitigate impacts on migratory birds by appropriate modifications to the resort design.

1.4.10.1

Summary of Background Information

Common passerine and passerine-like bird species residing within the Engelmann
Spruce-Subalpine Fir (ESSF) and Alpine Tundra (AT) biogeoclimatic zone are
summarized in Table 1-11 based on Ecosystems of British Columbia. Some of the listed
species are migratory (e.g., Fox sparrow), while others are non-migratory
passerine/passerine-like species (e.g., Gray jay). Migratory waterfowl species have been
included in this section for organizational purposes.
There are 32 migratory bird species that occur in the biogeoclimatic zones of the study
area (i.e., ESSF and AT). Those in boldface type were recorded in the Jumbo watershed
by the proponent’s consultants during field studies in September and November 1992 and
February, April to August 1993. Information outlining the probability of species’
occurrence is also included in Table 1-11. A more extensive list of possible resident and
migrant bird species is included in Appendix II, which has been compiled from Birds of
Canada and Birds of the Canadian Rockies.
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Table 1-11: Passerine and Passerine-like birds that Occur in ESSF and AT
Biogeoclimatic Zones
Common name
K

American Dipper
American RobinK
American Tree SparrowU
Black-backed Woodpecker

Bohemian Waxwing
Cassin's Finch
Clark's NutcrackerK

Dark-eyed JuncoK
Fox Sparrow
Hammond's Flycatcher
Harlequin Duck
Horned Lark
Least Sandpiper
Mountain Chickadee
Pine Grosbeak
Pine Siskin

Scientific name

Common name

Scientific name

Cinclus mexicanus
Turdus migratorius
Spizella arborea
Picoides arcticus
Bombycilla garrulus
Carpodacis cassinii
Nucifraga columbiana
Junco hyemalis
Passerellailiaca
Empidonax hammondii

Red Crossbill

Loxia curvirostra
Sitta canadensis
Phalaropus lobatus
Leucosticte arctoa
Selasphorus rufus
Sayornis saya
Calcarius pictus
Cyanocitta stelleri
Picoides tridactylus
Myadestes townsendi
Ixoreus naevius
Anthus spinoletta
Piranga ludoviciana
Loxia leucoptera
Wilsonia pusilla
Dendroica coronata

Histrionicus histrionicus

Eremophilia alpestris
Calidris minutilla
Parus gambeli
Pinicola enucleator
Carduelis pinus

Red-breasted Nuthatch

Red-necked Phalarope
Rosy Finch
Rufous Hummingbird
Say's Phoebe
Smith's LongspurU
Steller's JayK
Three-toed Woodpecker

Townsend's Solitaire
Varied ThrushK
Water Pipit
Western TanagerK
White-winged Crossbill
Wilson's Warbler
Yellow-rumped WarblerK

U=Unlikely, K=known

1.4.10.2

ENKON Survey Results

According to the Canada Land Inventory mapping for waterfowl capability, the project
area is class 7 habitat for waterfowl. This classification means that the site has no
capacity for arable culture or permanent pasture (CLI 1998), two traits that are often
required to be suitable waterfowl habitat. The steep topography of the area makes it
unsuitable for most waterfowl, with the possible exception of Harlequin Ducks.
Harlequin Ducks need fast-flowing streams, which contain abundant insect larvae.
Rodrick and Milner (1991) note that Harlequin Ducks prefer habitat free from human
disturbance. Given that the area has a history of logging and on-going recreational use,
the probability of the species occurring is low. Throughout the wildlife surveys,
Harlequin Duck were not observed. Additionally, Canadian Wildlife Service and the
Conservation Data Centre have not recorded this species in the area.
There are 12 species of neotropical birds observed during the Jumbo Resort field studies
in 1992 during September and November field studies and in 1993 during fields
inventories in February and April to August (Table 1-12). In addition, 32 bird species
have a potential to occur in the area (Table 1-11). They occupy a variety of habitat types.
The most likely species to occur are those associated with coniferous forests, alpine
meadows, riparian areas and alpine-subalpine areas.
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Table 1-12: Summary of Passerine and Passerine-like Bird Observations on Surveys
Conducted by Norecol within the Study Area
Common name

Scientific name

Common name

American Dipper
American Robin
Chipping Sparrow
Clark's NutcrackerK
Dark-eyed Junco
Gray Jay

Cinclus mexicanus
Turdus migratorius
Spizella passerina

Mountain Bluebird

Salialia currucoides

Pileated Woodpecker

Dryocopus pileatus

Nucifraga columbiana

Junco hyemalis
Perisoreus canadensis

Steller's JayK
Varied Thrush
Western Tanager
Yellow Warbler

Scientific name

Cyanocitta stelleri

Ixoreus naevius
Piranga ludoviciana
Dendroica petechia

1.4.11 Non-migratory Birds
Project Specifications
D.3 (D)
2.

The proponent must conduct a thorough survey of the project area to determine the use of the area
by non-migratory birds, with special emphasis placed on identification of nesting sites and
feeding areas which could be physically disrupted or impacted by resort development and
operation.

1.4.11.1

Summary of Background Information

Common non-migratory bird species resident within the Engelmann Spruce-Subalpine
Fir and Alpine Tundra biogeoclimatic zone are summarized in Table 1-13 based on
information from Ecosystems of British Columbia. Species highlighted by boldface type
have been recorded in the Jumbo watershed during field studies; information outlining
the probability of occurrence is included as well. A more extensive list of possible
resident bird species is included in the Appendix; it has been compiled from Birds of
Canada and Birds of the Canadian Rockies.
For organizational purposes, non-migratory passerine and passerine-like birds have been
included in the previous section.
Table 1-13: Non-migratory Birds that Occur in ESSF and AT Biogeoclimatic Zones
Common name

Scientific name

Common name

Scientific name

Anatum Peregrine Falcon
Barred Owl
Blue Grouse
Common Crow
Common Raven
Golden Eagle
Great Gray Owl
Gyrfalcon
Northern Goshawk

Falco peregrinusP
Strix variaK
Dendragapus obscurusE
Corvus brachyrhynchosK
Corvus coraxK
Aquila chrysaetosK
Strix nebulosaK
Falco rusticolusU
Accipiter gentilisK

Northern Hawk Owl
Northern Pygmy Owl
Rock Ptarmigan
Ruffed Grouse
Sharp-shinned Hawk
Spotted Owl
Spruce Grouse
White-tailed Ptarmigan
Willow Ptarmigan

Surnia ululaP
Glaucidium gnomaK
Logopus mutusU
Bonasa umbellusK
Accipiter striatusE
Strix occidentalisU
Dendragapus canadensisE
Lagopus leucurusK
Lagopus lagopusU
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1.4.11.2

ENKON Survey Results

Falconiformes observed in Jumbo Valley to date include Golden Eagle, Osprey, Redtailed Hawk, Rough-legged Hawk, Goshawk, and American kestrel (Table 1-14). In
addition, an historic record exists for the presence of Peregrine Falcon, but it was not
seen during the course of the project field work. In addition to the species aforementioned
it is also expected that the following species may be local residents or occasional
migrants: Sharp-shinned Hawk, Cooper’s Hawk, Red-tailed Hawk, Merlin and Bald
Eagle.
Barred Owl, Great-horned Owl, and Northern Pygmy Owl are present within the project
area, and it is expected that Great Gray, Long-eared and Northern Saw-whet Owls are
also present in the vicinity. The rock bluffs and ledges at the upper elevations provide
ideal nesting sites for several raptors, while the remaining mature coniferous stands and
the open burned and/or logged valley slopes provide habitat for others.
Bald Eagle nest sites are generally located in riparian areas or next to large bodies of
water. Due to the absence of large bodies of water, the Jumbo Valley should not be
considered ideal nesting habitat. However, as noted in the preliminary wildlife surveys
for the valley, Bald Eagle can be expected to occur in low numbers as migrant species.
Of the ground-dwelling birds, Ruffed Grouse and White-tailed Ptarmigan were the only
species observed; however, Blue and Spruce Grouse may inhabit the area.
Table 1-14: Summary of Non-migratory Birds Observations on Surveys Conducted
by Norecol within the Study Area
Common name
American kestrel
Barred owl
Common crow
Common raven
Golden Eagle
Great Horned Owl

Scientific name
Falco sparverius
Strix varia
Corvus brachyrhynchos
Corvus corax
Aquila chrysaetos
Bubo virginianus

Common name
Northern Goshawk
Northern Pygmy owl
Osprey
Ruffed Grouse
White-tailed Ptarmigan

Scientific name
Accipiter gentilis
Glaucidium gnoma
Pandion haliaetus
Bonasa umbellus
Lagopus leucurus

Specific nesting and feeding sites were not observed during the wildlife surveys to date.
However, migratory and non-migratory bird nest surveys are planned for the construction
stage of the project. During this time bird habitat will be identified and construction and
operational plans will be adjusted, if necessary. Whenever possible, important habitat will
be avoided, and when it cannot be avoided due to an intolerable increase in costs, efforts
will be made by the project team to minimize impact or remediate by the creation of
additional habitat in environmental reserves.
If raptor nests are found within the area earmarked for land clearing, the appropriate
government agency will be consulted to discuss development options.
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1.4.12 Rare and Endangered Species
Project Specifications
D.3 (E)
1.

In the proponent’s wildlife evaluations for the project report, a greater focus should be placed on
sensitive, threatened or endangered species than on ubiquitous common species. The proponent
must include in the project report an assessment of the known or likely occurrence of the species
mentioned in the background to this issue (see Appendix A, section D.3 (E)), and any other
threatened or endangered species cited on the CDC Tracking List within the zone of potential
project-related impacts. Consultation with the CDC is required.

2.

In the project report, the proponent must include a summary of an assessment of habitats for all
species identified in specification #1 in areas, which will be directly impacted through
construction and operation of the resort facilities. The proponent must also present possible
mitigation strategies to minimize or avoid these impacts.

Of the 23 red- or blue-listed wildlife species recorded by the Conservation Data Centre
(CDC 2003) (Appendix II) for the Invermere Forest District, approximately four species
are expected or known to occur within the Jumbo Valley study area. Wolverine and
Grizzly Bears have been recorded in the area, and Fisher and Least Chipmunk may
inhabit the area, based on their habitat preference and range maps. From the CDC rare
elements report there is one recorded for a vegetative species (Melica spectabilis) which
was recorded in a slide area along Toby Creek (Appendix I)
The Species at Risk Act (SARA) has 47 species of herptiles, birds and mammals listed as
endangered, threatened or special concern for the entire province of British Columbia, of
these 47 species only the Wolverine and Grizzly Bear occur within the Jumbo Creek
watershed.
Table 1-15 is an assessment of the potential for the study area to provide suitable habitat
for red- and blue-listed species identified for the Invermere area, with an emphasis on
those which are known to occur in the study area or, according to habitat and range maps,
could potentially occur. The Jumbo Glacier Project committee identified another four
species of local concern: Bald Eagle, American Peregrine Falcon, Red-tailed Chipmunk
and Harlequin Duck. The potential for these species to inhabit the study area is based on
a careful review of the field studies and accumulated literature documenting their habitat
requirements and occurrence in the province.
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Table 1-15: List of Red- and Blue-Listed Mammals and Birds that
May Occur in the Study Area
Scientific Name
Mammals*
Gulo gulo luscus
Martes pennanti
Myotis
septentrionalis
Rangifer tarandus
pop. 1
Tamias minimus
selkirki
Taxidea taxus
Ursus arctos
Birds*
Aeronautes
saxatalis
Ardea herodias
herodias

English Name

BC
Status

Wolverine, luscus subspecies
Fisher

Blue
Red

Northern Long-eared Myotis
Mountain Caribou (southern
population)
Least Chipmunk, selkirki
subspecies
Badger
Grizzly Bear

Blue
Red
Red
Red
Blue

White-throated Swift
Great Blue heron, herodias
subspecies

Blue

Asio flammeus
Botaurus
lentiginosus

Short-eared Owl

Blue

American Bittern

Blue

Buteo swainsoni
Dolichonyx
oryzivorus
Falco mexicanus

Swainson's Hawk

Red

Bobolink
Prairie Falcon

Blue
Red

Blue

Occurrence in Study Area**
Known3 - ESSF, AT
Possible4 - ESSF, AT
Unlikely – found in lower elevations,
requires more research4
Unlikely1 – ESSF, AT - Occurs in Purcell
range4
Possible - ESSF, AT - found in Toby
Creek watershed and Purcell Mtns4
Unlikely4 - found in BG, IDF, PP
Known2,3
Unlikely5,6 – BG, PP, IDF, ICH4 – nest
sites Invermere and Windermere5
Unlikely6 – CDF, CWH, BG, PP, IDF,
ICH, SBS, req. cottonwood4
Unlikely6 - CDF, CWH, BG, PP, IDF,
ICH, SBS, breeds in Okanagan
Unlikely6 - CWH, BG, PP, IDF, ICH,
SBPS, SBS, Okanagan Valley
Unlikely6 - BG, PP, IEF, SBS, ThompsonOkanagan hotspot
Unlikely6 - BG, PP, IDF, ICH, SBS,
prefers hayfields/riparian meadows
Unlikely1,6 – BG, PP, IDF, AT-ESSF?
Unlikely6 – CWH, PP, IDF. SBPS, SBS,
SWBS, 1-2 pairs in EKT
Unlikely1,6 – BG, PP, IDF, ICH

Grus canadensis
Sandhill Crane
Blue
Melanerpes lewis
Lewis's Woodpecker
Blue
Numenius
Long-billed Curlew
Blue
Unlikely6 – BG, PP, IDF, grasses
americanus
Otus flammeolus
Flammulated Owl
Blue
Unlikely6 - IDF, PP
Tympanuchus
Sharp-tailed Grouse,
phasianellus
columbianus subspecies
Blue
Unlikely6 – IDF,PP, outside of range
columbianus
Other species of concern identified in Final Report Specifications (EAO 1998)
Haliaeetus
Bald Eagle
Yellow Possible in low numbers or as migrants
leucocephalus
Falco peregrinus
American Peregrine Falcon
Unlikely4 - CWH, BG, PP, IDF, SBS, No
anatum
(anatum)
Red
CDC record in area
Tamias ruficaudus
Red-tailed Chipmunk
Unlikely - Limited to Selkirk Mtn4 – found
simulans
(simulans)
Blue
T.amoenus T. minimus in Purcell Mtns. 4
Possible – not recorded by gov’t or during
Histrionicus
wildlife surveys, human disturbance
histrionicus
Harlequin Duck
Yellow history
*As identified by the CDC Invermere Forest District Tracking List
** Refer to Appendix C for Biogeoclimatic Zone abbreviations
1
4
Jumbo Glacier Project Committee 1998
Cannings et al. 1999
2
5
Strom et al. 1999 2
CDC Rare Elements Occurrence, East Kootenay Study Area
3
6
Norecol Dames and Moore 1993
Fraser, D.F. et al. 1999
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1.4.12.1

Summary of Background Information

Species of Concern
Wolverine
Wolverine (Gulo gulo) is a solitary and wide-ranging carnivore occupying alpine and
arctic tundra, boreal and mountain forest. There has been little historical research on
Wolverine populations, and as a result the biology of this species is poorly understood. In
Canada, COSEWIC (the Committee on the Status of Endangered Wildlife in Canada) and
SARA (Species at Risk Act) both have listed the eastern Wolverine as Endangered and
the western Wolverine as Special Concern (COSEWIC 2003, SARA 2003). Similarly,
the B.C. government has listed the species as blue, and considers it vulnerable. An
understanding of the species biology and ecological requirements is necessary for
conservation options and management purposes.
Food availability is the primary factor in determining the movement and range of
Wolverines (Banci 1994). Krebs and Lewis (2000) found extensive winter use, relative to
summer months, of valley-bottom Interior Cedar-Hemlock (ICH) zone, and speculated
that this was due to the presence of carrion from avalanche-killed ungulates and other
predator kills. The presence of nutritionally stressed Moose and goats likely also
contribute to Wolverine presence.
A study by Austin et al. (2000), which examined Wolverine travel routes and their
response to transportation corridors in the Kicking Horse Pass, found that Wolverine
avoided an area within 100 m of the Trans-Canada Highway and preferred areas >1100 m
from the highway. The authors believe that roads with narrow rights-of-way (<50 m)
have less impact on Wolverine movements than roads with wider rights-or-way (>100
m), and it is expected that highway impacts will be greater during higher traffic volumes
in summer.
During a study in the Kootenay region within Glacier and Mount Revelstoke National
Parks, Krebs and Lewis (2000) observed that Wolverine establish natal den sites in the
Engelmann Spruce–Subalpine Fir (ESSF) biogeoclimatic zone, and associated with
woody debris and/or large boulder talus in undeveloped drainages. Den sites were used as
early as late-February until mid-May. Home ranges of males (χ = 1,005 km2) within the
study area were significantly larger than those of females (χ = 310 km2), with ranged
edges being delineated by geographic or man-made features. The distribution of
Wolverine habitat use was skewed in four distinct utilization peaks, with the two largest
utilization peaks occurring within Glacier and Mount Revelstoke national parks.
Survey Results
Based on discussions with local trappers (including a former trapper in Jumbo Valley)
and observations during November, February and April surveys, Jumbo Valley supports
small numbers of Wolverine. Suitable habitat is found in the upper areas of Jumbo
Valley.
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Fisher
Fisher (Martes pennanti) is provincially blue-listed because populations are believed to
have declined recently over much of their range. They are a notably absent on the federal
COSEWIC and SARA lists. Populations are particularly susceptible to over-harvest by
trapping and to habitat change through forest harvesting, regeneration and stand tending.
No provincial population estimate exists for Fisher, but the species is believed to be
declining in British Columbia (Cannings et al. 1999).
Fishers inhabit forested habitats, particularly those with mixed habitat and structural
classes, edges and riparian areas. In the mid-western and northeastern United States,
Fishers occur in extensive mid-successional to mature forests; however, in western North
America they are more associated with late successional forests. Aspects of forest
structure are likely more important determinants of distribution and habitat use than
are forest types.
In B.C., the Fisher is often closely associated with riparian and dense wetland forest
types. It generally stays in or near forests with canopy closure of at least 30%. Resting
and maternal denning sites are located in these habitats in large, mature and declining
trees. Winter resting sites are associated with large coarse woody debris (CWD) and large
spruce with spruce broom rust. Maternal den sites in B.C. are almost entirely found in
large declining cottonwood, although they will likely use other tree species. Availability
of suitable maternal and resting den sites may be limiting factors for the population.
The Fisher is a generalist predator. Prey includes porcupine, snowshoe hare, squirrels,
mice, voles, shrews, birds and carrion. In central B.C., 55% of their diet is comprised of
snowshoe hare, squirrels and mice. Most foraging in winter occurs above the snow layer,
and as such snow conditions likely influence foraging and distribution patterns. Summer
foraging is strongly associated with CWD. Primary prey species are associated with
abundant CWD and understorey shrub cover.
Preferred habitat resembles that found in Sub-Boreal Spruce, Spruce-Willow Birch and
Boreal White and Black Spruce biogeoclimatic zones. The Fisher is currently absent, but
was historically present, in the Central Columbia Mountains, Eastern Purcell Mountains,
McGillivray Range and Border Range ecosections of the Southern Interior Mountains
(SIM) ecoprovince (MoF 2003). The preferred biogeoclimatic zones area outside of the
study area of Jumbo Valley.
Survey Results
Inferring from ground/aerial surveys and available information, the study area does not
support a visible Fisher population. Preferred habitat is found in Spruce-Willow-Birch
(SWB), Sub-boreal Spruce (SBS) and Boreal White and Black Spruce (BWBS)
biogeoclimatic zones with abundant coarse woody debris. Cannings et al. (1999)
identified the south-eastern corner of the province as former Fisher range and as such we
are providing management guidelines to protect potential populations and habitat.
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Northern Long-eared Myotis
The Northern Long-eared myotis (Myotis septentrionalis) is a solitary, forest dwelling bat
commonly found in Canada and the United States. It is encountered infrequently in
western Canada including British Columbia. At present Myotis septentrionalis is bluelisted in British Columbia, and federally unlisted (COSEWIC 2003, SARA 2003). During
the winter, the Northern Long-eared bat hibernates with other bat species in caves or
abandoned mines. In summer, it roosts individually under peeling bark or in cavities of
partially-decayed trees (Nagorsen and Brigham 1993).
This species may be at risk due to habitat loss associated with forestry practices, as well
as disturbance of hibernacula. However, additional information regarding the biology of
this species is necessary to assess potential impacts on it abundance and distribution.
Concerning the study location, Northern Long-eared bats would be at the outer edge of
their range (Eder and Pattie 2001). They are also unlikely to inhabit high elevations, thus
are unlikely to frequent the area of Jumbo Valley.
Woodland Caribou (southern populations)
Woodland Caribou is listed by COSEWIC and SARA (2003) as a threatened species; the
provincial government has included the southern population of Caribou on the CDC red
list (CDC 2003). Caribou prefer open alpine, subalpine and semi-open to open bogs in
the summer and mature coniferous forest with abundant supplies of terrestrial and
arboreal lichens. During the summer months they feed on grasses, sedges, mushrooms
and forbs. After snow-fall they move to lower elevations in search of food. Once the
snowpack has become firm enough to support their weight they retreat back to higher
elevations in search of food. Their diet also shifts in the winter as they become dependent
on lichens, leaves and buds.
The Mountain Caribou inhabits the area parallel to the Yellowhead Highway, and parts of
the Caribou, Monashee, Purcell and Selkirk mountains (Tinley 1999). This Caribou
subspecies was not observed in the Jumbo Valley during the project field studies. The
absence of this species from the Jumbo Valley may be due to the lack of suitable habitat
(see Figure 3, MCTAC 2002). Although it does not appear to inhabit the study area, it
does occur in the southern Purcell Mountains (Hamilton and Utzig 1995) and is recorded
as inhabiting the Eastern Purcell Mountain Ecosection (EPM) (EKLUP 1994).
Least Chipmunk (selkirki subspecies)
Tamias minimus selkirki inhabits open country of subalpine parkland and alpine tundra.
The diet generally consists primarily of berries and seeds, but invertebrates are also eaten.
Their hibernating period is from September to late April or May (Cannings et al. 1999),
with the one litter of 2-5 young usually born in May (Cowan and Guiguet 1965).
According to the CDC, the Least Chipmunk is provincially listed as red, the International
Union for the Conservation of Nature recently listed it as Vulnerable, but the federal
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government has not included it in their tracking lists. The red-listed designation is
primarily due to its range, which is presumed to be restricted to alpine and sub-alpine
habitats in the Purcell Mountains. The population of this subspecies is considered to be
stable despite the restricted range of the species.
In 1997 and 1998, Nagorsen et al. collected specimens of T. m. selkirki, in the area of the
Purcell Mountains. They were found near Paradise Mine, at the head of Spring Creek
valley, adjacent to the Bruce Creek drainage and near upper Hopeful Creek/Brewer Creek
drainages. According to Nagorsen, this species has a very restricted distribution
(Nagorsen et al. 2000). They were not observed in the Jumbo Valley during the 1997 and
1998 field surveys by Nagorsen and Fraker.
Survey Results
Least Chipmunks have not been recorded in the study area; their range is restricted to
specific locales within the Purcell range. However, they could possibly occur in the upper
Jumbo Valley below the glacier level.
Should the project receive government approvals, continued field surveys of the study
area would continue to actively monitor for presence of this species.
Badger
According to the SARA and COSWEIC tracking lists, Badgers (Taxidea taxus
jeffersonii) are federally listed as endangered. Within British Columbia this species is
considered red-listed.
Badgers are solitary carnivores that prefer open areas, brushlands, and open ponderosa
pine forest in valleys of the central and southern interior. They have been sighted in the
Kamloops area, the southern Okanagan and in the Kootenay, Elk and Flathead valleys of
the East Kootenays. They have not been recorded in the study area, perhaps due to
unsuitable habitat.
Grizzly Bear
The federal and provincial governments have listed the Grizzly bear (Ursus arctos) as a
species of Special Concern (COSEWIC 2003, SARA 2003, CDC 2003).
They are solitary, opportunistic omnivores that have a home range of up to several
hundred square kilometres in suitable habitat. Ideal habitat is generally found in alpine
tundra and subalpine mountain forests. Seasonal migration to lower elevations in the
spring and to higher elevations in mid-summer corresponds to food availability. They
remain at high elevations in winter where they dig a den, in which they hibernate from
October/November to April/May.
Survey Results
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Grizzly bears have been recorded during fieldwork conducted during the 1992-1993
season as well as during the data collection for Strom et al. (1999). A detailed discussion
on habitat and management will be included in a separate document dedicated to Grizzly
bears.
Migratory Birds
None of the red- or blue-listed migratory bird species have been recorded in the study
area. Due to the unsuitable habitat types, it is unlikely that they are inhabitants of the
Jumbo watershed. However, during the monitoring and continued field surveys, field
biologists will continue to look for and record observations of these and other bird
species.
Bald Eagle
Haliaeetus leucocephalus is listed as yellow by the province and listed as Not at Risk by
COSEWIC, meaning that the population is considered secure. However, the Bald Eagle is
listed as threatened by the U.S. Fish and Wildlife Service and, in this particular study, is
considered a local species of concern.
Most of the components required for nesting and wintering habitat for Bald Eagles are
lacking in the study area. For an area to be considered suitable Bald Eagle habitat it must
be near a large body of water or it must have a sufficient prey base to support nesting
eagles. Thus, large numbers of eagles are not expected to nest in the area; however, they
are expected to occasionally pass through the Valley.
Survey Results
The Jumbo Valley, due to the absence of large bodies of water, should not be considered
ideal nesting habitat. However, as noted in the preliminary wildlife surveys for the
Valley, it can be expected to occur in low numbers.
American Peregrine Falcon (anatum subspecies)
The Peregrine Falcon (Falco peregrinus anatum), listed provincially as red and nationally
as threatened, was the target for large breeding programs in the 1970s and 1980s. As a
result, populations today are increasing or considered stable (CDC 1998).
The Peregrine Falcon typically nests on high rock ledges on steep cliffs, mostly in
undisturbed areas, often overlooking wetlands and other open areas that contain abundant
prey. Peregrines in large cities have adapted to using tall buildings, towers, and bridges.
On rare occasions they will nest in a tree cavity or an old raptor or Raven stick nest.
There is little or no actual nest, just a scrape or slight depression on the cliff ledge. One
clutch of three to four eggs is laid each year, with the female incubating and the male
protecting the territory and hunting for food. The young are able to fly after five to seven
weeks although they still receive food from the parents for several more weeks.
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Peregrine Falcons, anatum subspecies, feed primarily on songbirds, shorebirds, and
waterfowl in natural habitats, and European Starlings and Rock Doves in urban areas
(Campbell et al. 1990). Flocking species frequenting open areas are generally preferred
(Cannings et al. 1987) presumably due to the high density of prey. The Peregrine is most
well known for its famous high flight velocity. Individuals have been clocked at speeds
up to 290 km/h while stooping in pursuit of prey (Godfrey 1986). Birds are taken in
flight, generally from above.
Historically, Peregrine Falcons, anatum subspecies, regularly bred in the Okanagan
Valley, where they would appear at the nesting cliffs in late April (Cannings et al. 1987).
Although a small number would winter in the Thompson Basin and Okanagan Valley,
most were migratory and headed south in late August and September (Campbell et al.
1990). At present, the Peregrine Falcon does not nest in the Jumbo Valley, and it is
unlikely to pass through the area.
Red-tailed Chipmunk
Red-tailed Chipmunk (Tamias ruficaudus simulans) is recognized as a species of concern
within the Nelson Forest District, specifically for the area near Kootenay Lake. The CDC
has given this subspecies blue listed status due to its restricted range. The province has
ranked it based on the lack of apparent threats and a population distribution contiguous
with populations in northern Montana and Idaho (Nagorsen et al., 2002). Despite its
being restricted to the south Selkirk Mountains, the low estimated numbers and the
limited confirmed occurrences, Nagorsen suggested that it does not qualify as a candidate
for COSEWIC Special Concern status (Nagorsen et al. 2002).
A three-dimensional environmental complex (i.e., coarse woody debris, low-growing and
prostrate woody vegetation and complex rocky substrates) appear to be important for all
chipmunks, including the Red-tailed Chipmunk. This habitat requirement is presumably
for protection from predators (Nagorsen et al. 2002). Although appropriate habitat is
present, Red-tailed Chipmunk is an unlikely resident of Jumbo Valley; the sumulans
subspecies is restricted to the Selkirk Mountains only T. amoenus and T. minimus have
been recorded in the Purcell Range.
Harlequin Duck
Histrionicus histrionicus is yellow-listed by the province, meaning the population is
considered secure, but due to a globally threatened population it is subject to a special
watch. As the eastern North American Harlequin Duck population has been listed as
Special Concern by COSEWIC (2003), there is increased importance on maintaining a
healthy Pacific population.
Harlequin Ducks normally locate their nests beside fast-flowing, turbulent rivers and
streams. During a study on Salmo River, Harlequin Ducks were found to use wetted
channels >10 m wide with low stream gradients, riffle habitats, islands or in-stream
loafing sites and one or both banks of densely vegetated adjacent shorelines (Pandion
2002). Observations of nest sites suggest that females may use the same site in
consecutive years. The nest, lined with down, may be built on the ground under clumps
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of shrubs or under logs, in tree cavities, under bank overhangs, or even on bedrock
ledges. Harlequin Ducks have a relatively low reproductive rate, not breeding until 2-3
years of age with a small clutch of 5-6 eggs.
The female incubates the eggs for 28 or 29 days. During incubation, the hen leaves the
nest infrequently and may not flush until closely approached. Nests are extremely
difficult to find.
Harlequin Ducks have different feeding habits depending on the season. During the
summer breeding season, a time when Harlequins occupy freshwater habitats, the birds
dive to the stream bed and walk against the current, prying in the bottom substrate in
search of larvae of flying insects such as blackflies, caddis flies, stone flies, and midges.
This species may occur in the Jumbo Valley during the breeding season, but the
likelihood is lessened because Harlequin Ducks require habitat free from disturbances
(Pandion 2002). Due to historic logging disturbance in the valley this species would
likely not breed at this location.
Survey Results
The Ministry of Sustainable Resource Management (and formerly MELP), the CDC and
the Jumbo Glacier project team have, to date, no recorded observations of Harlequin
Duck for the project area. This is perhaps because the species requires habitats free from
disturbance (Roderick and Milner 1991). Therefore, the project site may be unsuitable
due to historic logging activities. Another explanation is that because they are difficult to
find, Harlequin Duck nest(s) present on site have merely never been located.
1.4.13 Biophysical Habitat Capability Mapping
The following are species accounts and the existing biophysical habitat capability
mapping for ungulates: Mountain Goat, Mule Deer, Moose, and Elk. The species account
for White-tailed Deer is included, but habitat capability has not been mapped because it
was not available from the government for the project area. White-tailed Deer habitat
would presumable be similar to that of Mule Deer, although they would inhabit lower
portions of the Jumbo Valley.
The information is presented at a scale of 1:50,000 for the Jumbo Valley, upper Glacier
Creek and upper Horsethief Creek above its confluence with Farnham Creek. As
outlined in the Project Report Specifications, the capability mapping is based on available
existing habitat capability maps originally at a of scale of 1:250,000, which were received
from the Ministry of Environment Lands and Parks Habitat Inventory & Analysis Section
(Bryan Krueger, Geo-Spatial Analyst & Web Administrator).
For grizzly bear the habitat capability mapping was developed based on Terrain
Ecosystem Mapping provided by Slocan Forest Products Ltd.
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1.4.13.1 Mountain Goat
Scientific Name:
Oreamnos americanus
Species Code:
M-ORAM
Status:
Regionally Important (B.C. Conservation Data Centre)
Information Source(s):
Banfield 1975. The mammals of Canada. National Museum of Natural Sciences, National
Museum of Canada. Toronto: University of Toronto Press.
Cowan, I. M. and C. J. Guiget. 1965. The mammals of British Columbia. British Columbia
Provincial Museum, Victoria, Handbook No. 11, 2nd Revision, 636 pp.
Eder, T and D. Pattie. 2001. Mammals of British Columbia. Lone Pine Publishing, Vancouver,
B.C. 296 pp.
Shackleton, D. 1999.Hoofed Mammals of British Columbia. Volume 3: The Mammals of British
Columbia. Royal British Columbia Museum Handbook, Victoria, B.C. 267 pp.

Distribution: Occur from Washington and Montana to south-central Alaska, in localized
distributions. They are absent from mountainous coastal islands.

Project Study Area

Provincial Benchmark

Ecoprovince: Southern Interior Mountains
Ecoregion: Columbia Mountains and Highlands
Ecosection: Eastern Purcell Mountains
Biogeoclimatic zones: MS, ESSF and AT.
Elevational range: Valley bottom to alpine tundra (~ 500m to 3000m in
elevation)
Ecoprovince: Southern Interior Mountains
Ecoprovince: Coast and Mountains
Ecoregion: Western Continental Ranges
Ecoregion: Nass Ranges
Ecosection: Southern Park Ranges (SPK), Nass Ranges(NAR)
Biogeoclimatic zones: Winter – MHmm, ESSFdk
Biogeoclimatic zones: Growing Season – AT
Broad Ecosystem Unit: Winter – MF/6, EF/6
Broad Ecosystem Unit: Growing Season - AM – Alpine Meadow

Ecology: An alpine specialist, the Mountain Goat (Oreamnos americanus) inhabits
terrain much steeper than any other locally occurring ungulate. During most of the year,
the species is found at or above the timber-line; however, it may be forced to lower
elevations by deep snow accumulations. Mountain Goats utilize a variety of forage
species from trees and shrubs to grasses and forbs. Daily movements are generally
localized, ranging from several hundred metres to three or four kilometres. The species is
seldom observed very far from steep escape terrain. Mountain Goats are attracted to
alkaline salt licks during the spring green-up and summer, and may travel several
kilometres to visit them.
The rut extends from early November to mid-December, and precocial kids are born
between late May and early June. Winter mortality is considered higher among kids and
yearlings during more severe winters. In addition to weather related mortality and
accidents, Mountain Goats are subject to predation by Golden Eagles, cougars and other
carnivores. Parasitism may be a major limiting factor in some populations.
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Habitat Requirements: Winter range is usually considered the most significant limiting
factor for Mountain Goats (and other ungulates). Suitable winter range is generally
associated with the lowest possible south-facing cliffs and higher steep-sided ridges.
Important attributes of winter range include snow-shedding ability, snow interception and
forage abundance. Selection of winter range can vary, depending on snow depth.
Habitat Capability Mapping Results
Based on winter habitat capability mapping for Mountain Goats, provided by the former
Ministry of Environment, Lands and Parks (MELP) and Ministry project biologists, the
most important areas for goats in the Jumbo Valley study area are on the high elevation
slopes on the North side of Jumbo Creek, especially the area west of Monument Peak.
Some moderately suitable habitats have been mapped in rocky terrain.
Habitat capability mapping of winter and summer range provides a general overview of
the area’s capability to support Mountain Goats (Figure 8a and 8b, respectively). Based
on habitat, the south-facing, alpine areas north of Jumbo Creek may be of importance for
parturition and rutting (Figure 8c).
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1.4.13.2
Mule Deer
Scientific Name:
Odocoileus hemionus hemionus (interior B.C. subspecies)
Species Code:
M-ODHH
Status:
Yellow-listed, not at risk (CDC 2003, COSEWIC 1998)
Information Source(s):
Banfield 1975. The mammals of Canada. National Museum of Natural Sciences, National
Museum of Canada. Toronto: University of Toronto Press.
Cowan, I. M. and C. J. Guiget. 1965. The mammals of British Columbia. British Columbia
Provincial Museum, Victoria, Handbook No. 11, 2nd Revision, 636 pp.
Eder, T and D. Pattie. 2001. Mammals of British Columbia. Lone Pine Publishing, Vancouver,
B.C. 296 pp.
Shackleton, D. 1999.Hoofed Mammals of British Columbia. Volume 3: The Mammals of British
Columbia. Royal British Columbia Museum Handbook, Victoria, B.C. 267 pp.

Distribution: Mule Deer are distributed through much of the province east of the Coast
Mountains to the Alberta border. They are most common in the southern interior and in
the Peace River area of BC (Stevens and Lofts 1988).
Three subspecies of Mule Deer are found in BC. The largest of the three is the Interior
Mule Deer (O.h. hemionus). This subspecies is also the most widely distributed, found
throughout the Interior from the Coast Mountains east to the Rockies.

Project Study Area

Provincial
Benchmark

Ecoprovince: Southern Interior Mountains
Ecoregion: Columbia Mountains and Highlands
Ecosection: Eastern Purcell Mountains
Biogeoclimatic zones: MS, ESSF and AT.
Elevational range: Valley bottom to alpine tundra (~ 500m to 3000m in
elevation)
Ecoprovince: Southern Interior Mountains
Ecoregion: Columbia Mountains and Highlands
Ecosection: Winter - East Kootenay Trench (EKT)
Ecosection: Growing Season - Eastern Purcell Mountains (EPM)
Biogeoclimatic zones: Winter - IDFdm
Biogeoclimatic zones: Growing Season - ESSFdk
Broad Ecosystem Unit: Winter - DF/1 – Interior Douglas-Fir Forest
Broad Ecosystem Unit: Growing Season - SM – Subalpine Meadow

Ecology and Habitat requirements: Mule Deer are very broadly adapted and occur in a
large array of habitat types. In B.C., they commonly utilise open coniferous forest, early
seral stages and forest edges, burned and logged areas, aspen parkland, sub-climax brush,
meadows, subalpine parkland and often steep broken terrain and river valleys.
In mountainous areas, Mule Deer are migratory. Summers are often spent at higher
elevations and ranges consisting of a mixture of coniferous forest, meadows, aspen
woodlands, alpine parkland and often alpine tundra. In winter, they seek regions with
lower snowfall, usually at lower elevations. Preferred winter range has abundant forage
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on recently disturbed moisture receiving areas, interspersed with stands having mature
canopy.
Mule Deer rut is in mid-October to December and fawns are born in June.
Limiting Life Requisites and Seasonal Use Patterns: Mule Deer limiting habitat
requirements necessary for population status and function are divided into food, security,
and thermal protection. Significant alteration of these may result in population declines,
displacement and a loss in numbers of Mule Deer in the valley.
Mule Deer food consists of forbs, shrubs, trees, grasses and fungi with the use of each
group dependent on season and availability. In spring, greater use of forbs occurs and
diets may also include flowering plants, legumes, and various grass species. In summer,
new leaves of shrubs and forbs are used extensively. Their winter diet is composed of
twigs of evergreens, deciduous saplings, nuts, lichens and shrubs.
Security is provided by rugged terrain and by forest cover. Mature – old growth forests
with dense shrub or conifer understory will provide enough cover to hide individuals
from hunters or predators.
Optimal thermal protection allows deer to expend less energy on metabolism, allowing
energy to be allocated for growth and reproduction. In general, thermal habitat is
provided in closed canopy forest where stands have coniferous trees or shrubs.
Habitat Capability Mapping Results
Habitat capability mapping for Mule Deer was completed for summer and winter. In
winter, the most important habitats are found east of Leo Creek in the Valley bottom
(Figure 9a); however, for the most part, Mule Deer winter outside of the Jumbo Valley in
the Rocky Mountain Trench (Norecol 1993). In early spring, early snowmelt areas at low
elevations, particularly in riparian areas and on south-facing slopes, are of importance.
The interpretation of Mule Deer potential summer habitat is illustrated in Figure 9b.
North-facing, riparian areas are of lesser importance.
Based on habitat, the riparian area of Jumbo Creek may be of importance for parturition
and rutting (Figure 9c).
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1.4.13.3 White-tailed Deer
Scientific Name:
Odocoileus virginianus
Species Code:
M-ODVE
Status:
Yellow-listed, not at risk (CDC 2003, COSEWIC 1998)
Information Source(s):
Banfield 1975. The mammals of Canada. National Museum of Natural Sciences, National
Museum of Canada. Toronto: University of Toronto Press.
Cowan, I. M. and C. J. Guiget. 1965. The mammals of British Columbia. British Columbia
Provincial Museum, Victoria, Handbook No. 11, 2nd Revision, 636 pp.
Eder, T and D. Pattie. 2001. Mammals of British Columbia. Lone Pine Publishing, Vancouver,
B.C. 296 pp.
Shackleton, D. 1999.Hoofed Mammals of British Columbia. Volume 3: The Mammals of British
Columbia. Royal British Columbia Museum Handbook, Victoria, B.C. 267 pp.

Distribution: They are most common in the Southern Interior and Peace River areas of
the province. They can occur from low elevation valley bottoms in the winter to alpine
meadows in the summer.

Project Study Area

Provincial
Benchmark

Ecoprovince: Southern Interior Mountains
Ecoregion: Columbia Mountains and Highlands
Ecosection: Eastern Purcell Mountains
Biogeoclimatic zones: MS, ESSF and AT.
Elevational range: Valley bottom to alpine tundra (~ 500m to 3000m in
elevation)
Ecoprovince: Winter-Southern Interior Mountains
Ecoprovince: Winter/Growing Season-Northern Boreal Mountains
Ecoregion: Winter- Southern Rocky Mountain Trench
Ecoregion: Winter/Growing Season-Northern Canadian Rocky
Mountains
Ecosection: Winter - East Kootenay Trench (EKT)
Ecosection: Winter/Growing Season - Muskwa Foothills (MUF)
Biogeoclimatic zones: Winter - IDFdm
Biogeoclimatic zones: Winter/Growing Season - SWBmk
Broad Ecosystem Unit: Winter - DF/1 – Interior Douglas-Fir
Broad Ecosystem Unit: Winter – BA/1 – Boreal White SpruceTrembling Aspen
Broad Ecosystem Unit: Growing Season - SM – Subalpine Meadow

Ecology and Habitat requirements: Food and habitat requirements vary across its
range, but typically White-tailed Deer are found in heavily vegetated brushed habitats,
such as riparian areas and shrub fields with sufficient cover and forage. They also occupy
open forested regions in the eastern part of B.C., such as open Douglas-fir forests,
Douglas-fir - Ponderosa pine forests, trembling aspen forests, deciduous riparian forests,
floodplain forests or early structural stages of these broad forest types. They feed on a
variety forbs, grasses, mushrooms and the bark of young deciduous trees.
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In winter, White-tailed Deer may use steep south-facing aspects where snow
accumulation is low and movement easy. Winter season forces deer from higher
elevation habitats to low elevation areas with specific habitat characteristics to ensure
their survival.
During spring, areas of early green-up are important for feeding. During summer, in some
areas of the province, White-tailed Deer migrate to higher elevation forests and riparian
areas.
Mating occurs during November and early December and fawns are born in late May or
June after a gestation of 200-210 days. Parturition sites are usually on gentle slopes with
abundant cover and forage.
Limiting Life Requisites and Seasonal Use Patterns: White-tailed Deer limiting habitat
requirements necessary for population status and function are divided into feeding,
security and thermal habitat, which are described below. Significant alteration of these
may result in population declines, displacement and a loss in numbers of White-tailed
Deer in the valley.
Preferred feeding habitat for White-tailed Deer are related to the availability of forage
species and season. During the spring, low elevation areas on moderate to steep, south
facing slopes, are used as forage sites as they tend to green-up early. Summer habitat
consists of areas with an adequate supply of forage and cover. Winter forces Whitetailed Deer from higher elevation areas to low elevation habitats with moderate, warm
aspect slopes where the snowpack is lesser.
Security habitat is essential for hiding from hunters and predators. Generally mature
and old growth forests with a dense shrub or patchy conifer understory are favoured. In
the growing season uneven aged stands of Douglas-fir forests provide good protection
from wind and heat loss.
Thermal habitat allows deer to expend less energy for metabolism thereby allowing
allocation of conserved energy to growth and reproduction. Thermal habitat can vary
depending on the prevailing conditions. In general, night time thermal cover should trap
warm air to maintain warmer air temperatures, reduce wind at deer height and intercept
precipitation from above. In general, daytime thermal winter requirements are met by
areas which gather heat; conversely, in summer, selected habitat should intercept
excessive solar radiation.
Habitat Capability Mapping Results
Habitat capability mapping for White-tailed Deer would be similar to that of Mule Deer,
except that White-tailed Deer would select lower elevation habitats.
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1.4.13.4 Moose
Scientific Name:
Alces alces
Species Code:
M- ALAL
Status:
Yellow-listed, not at risk (CDC 2003, COSEWIC 1998)
Information Source(s):
Banfield 1975. The mammals of Canada. National Museum of Natural Sciences, National
Museum of Canada. Toronto: University of Toronto Press.
Cowan, I. M. and C. J. Guiget. 1965. The mammals of British Columbia. British Columbia
Provincial Museum, Victoria, Handbook No. 11, 2nd Revision, 636 pp.
Eder, T and D. Pattie. 2001. Mammals of British Columbia. Lone Pine Publishing, Vancouver,
B.C. 296 pp.
Shackleton, D. 1999.Hoofed Mammals of British Columbia. Volume 3: The Mammals of British
Columbia. Royal British Columbia Museum Handbook, Victoria, B.C. 267 pp.

Distribution: Moose are distributed throughout the province with the exception of
Islands and the coastal fjords and are most abundant in the central and northern areas of
the province. They are found in all biogeoclimatic zones except for Coastal Douglas-fir
(CDF), Bunchgrass (BG) and Ponderosa Pine (PP).

Project Study Area

Ecoprovince: Southern Interior Mountains
Ecoregion: Columbia Mountains and Highlands
Ecosection: Eastern Purcell Mountains (EPM)
Biogeoclimatic zones: MS, ESSF and AT.
Elevational range: Valley bottom to alpine tundra (~ 500m to 3000m in
elevation)

Provincial
Benchmark

Ecoprovince: Boreal Plains
Ecoregion: Alberta Plateau
Ecosection: Peace Lowlands (PEL)
Biogeoclimatic zones: Winter – BWBSmw
Biogeoclimatic zones: Growing Season - BWBSmw
Broad Ecosystem Unit: Winter-BA/1-Boreal White Spruce-Trembling
Broad Ecosystem Unit: Growing Season-PR/1-White Spruce-Balsam
Poplar Riparian

Ecology and Habitat requirements: Moose is primarily a forest-dwelling ungulate,
preferring semi-open successional stages of forest habitat with an abundance of browse.
Moose are well adapted to a dynamic forest landscape, thus are able to obtain the most
nutritious forage in northern and subalpine forests. In British Columbia, Moose prefer the
sub-climax stages of forest succession, which are dominated by deciduous trees and
shrubs. Avalanches on steep side slopes can result in the preferred vegetative diversity.
Winter is typically the season of greatest stress due to climate (snowfall) and access to
food.
Winter ranges are a critical limiting factor for Moose populations, at this time they seek
areas with reduced snowfall such as river valleys and areas of dense conifer cover where
reduced snow coverage makes traveling easier.
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Limiting Life Requisites and Seasonal Use Patterns: Moose limiting habitat
requirements necessary for population status and function are divided into suitable
feeding, security, and thermal habitat. Significant alteration of these may result in
population declines, displacement and a loss in numbers of Moose in the valley.
As Moose are primarily browsers, their feeding habitat tends be localized to areas of
sub-climax forest where there is an abundance of woody browse. In the spring and
summer Moose feed on the new leaves and shoots of woody plants and also take a variety
of herbaceous species. They will also feed on emergent and floating aquatic vegetation.
Security habitat for Moose is most critical during spring calving when cow Moose seek
seclusion on islands and gravel bars on river floodplains or dense growth of tall shrubs or
deciduous stands with dense understory. During summer/fall, security cover is provided
by the same habitat types mentioned above. During winter, security cover is found in
dense patches of coniferous trees adjacent to or interspersed with feeding habitat.
In general, the importance of thermal habitat increases as the depth of snow increases.
Ideal forest stands are small coniferous stands of low density, which allow for wind
protection whilst simultaneously providing exposure to solar radiation. Temperature
regulation has also been suggested as an important factor in summer habitat selection,
with cool shaded forests considered important. Movement to cooler upper elevations is
also a potential measure to avoid high summer temperatures.
Habitat Capability Mapping Results
Based on Moose winter habitat capability mapping provided by the former Ministry of
Environment, Lands and Parks (MELP), and information collected by project biologists,
the most important areas for Moose in the Jumbo Valley study area are on south-facing
riparian areas north of Jumbo Creek. Moose in Jumbo Valley utilize areas on either side
of Jumbo Creek. Areas outside of the Valley provide important winter habitat.
Habitat capability mapping of winter and summer range provides a general overview of
the area’s capability to support Moose (Figure 10a and 10b, respectively). Based on
habitat, the riparian zone of Jumbo Creek may be of importance for parturition and
rutting (Figure 10c).
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1.4.13.5 Elk
Scientific Name:
Cervus elaphus nelsoni
Species Code:
M- CEEL
Status:
Yellow-listed, not at risk (CDC 2003, COSEWIC 1998)
Information Source(s):
Banfield 1975. The mammals of Canada. National Museum of Natural Sciences, National
Museum of Canada. Toronto: University of Toronto Press.
Cowan, I. M. and C. J. Guiget. 1965. The mammals of British Columbia. British Columbia
Provincial Museum, Victoria, Handbook No. 11, 2nd Revision, 636 pp.
Eder, T and D. Pattie. 2001. Mammals of British Columbia. Lone Pine Publishing, Vancouver,
B.C. 296 pp.
Shackleton, D. 1999. Hoofed Mammals of British Columbia. Volume 3: The Mammals of British
Columbia. Royal British Columbia Museum Handbook, Victoria, B.C. 267 pp.

Distribution: Rocky Mountain Elk are found in all of the ecoprovinces in British
Columbia except the Coast and Mountains, Georgia Depression, Central Interior, and the
Taiga Plains. They are widely distributed in the southeastern and northeastern part of the
province (i.e., within the study area) and occur in other isolated populations in several
parts of the southern interior.

Project Study Area

Provincial
Benchmark

Ecoprovince: Southern Interior Mountains
Ecoregion: Columbia Mountains and Highlands
Ecosection: Eastern Purcell Mountains
Biogeoclimatic zones: MS, ESSF and AT.
Elevational range: Valley bottom to alpine tundra (~ 500m to 3000m in
elevation)
Ecoprovince: Winter-Southern Interior Mountains
Ecoprovince: Winter/Growing Season-Northern Boreal Mountains
Ecoregion: Winter- Southern Rocky Mountain Trench
Ecoregion: Winter/Growing Season-Northern Canadian Rocky
Mountains
Ecosection: Winter - East Kootenay Trench (EKT)
Ecosection: Winter/Growing Season - Muskwa Foothills (MUF)
Biogeoclimatic zones: Winter - IDFdm
Biogeoclimatic zones: Winter/Growing Season - SWBmk
Broad Ecosystem Unit: Winter - DF/1 – Interior Douglas-Fir
Broad Ecosystem Unit: Winter – BA/1 – Boreal White SpruceTrembling Aspen
Broad Ecosystem Unit: Growing Season - SM – Subalpine Meadow

Ecology and Habitat requirements: The primary characteristics for Elk habitat are
suitable forage with adequate security and thermal cover. Generally, foraging habitat is
located in a mix of open grass and shrub-lands or in mixed conifer, deciduous forest,
wetlands, vegetated slides and rock outcrops. In summer, Elk will also forage in
avalanche paths.
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Elk are generalist herbivores with a mixed browser-grazer diet. Their winter diet consists
of a variety of grasses, sedges and shrubs with forbs becoming important in spring and
summer. Preferred forage habitats consist of early successional stages following fire,
young cut-blocks following logging and riparian areas.
Like most ungulates, winter range is the most critical habitat for Elk. During winter,
forage is scarce and of poor quality; energetic demands are high, and snow restricts
movement. Elk must rely on fat reserves built up over the previous summer and fall.
The Elk mating or rutting season occurs in September and October. Females usually give
birth to one young, in late May to early June. The females leave the herd to have their
young and are often secluded for up to two weeks. Cover is an important habitat feature
for young calves, as they hide along the forest edge or in other vegetation cover. They
will blend in with tall grasses and low or tall shrub cover.
Limiting Life Requisites and Seasonal Use Patterns: Elk limiting habitat requirements
are divided into feeding, security, thermal, and reproducing habitat. Significant
alteration of these may result in population declines, displacement and a loss in numbers
of Elk in the valley.
Preferred feeding habitat is typically localized around grass and shrub-lands with
grasses being the preferred forage, although browse is commonly used throughout the
year especially during the winter months. Snow depth and condition are major
determining factors of Elk diets on winter ranges.
Security cover provides Elk with a sense of security or a means of escape from the threat
of predators or harassment. Thick forested habitats should provide sufficient security
habitat for Elk. Security cover is critical for young of the year as they tend to hide at the
forest edge while the remainder of the herd forages nearby.
Winter thermal habitat sites consist of conifer stands with closed canopies and
understory vegetation, which provides a snow and wind-break. Summer habitat is
generally areas that provide the coolest habitat, such as upper north-facing forested slopes
or older stands with pruned lower branches to permit wind movement.
Reproducing habitat is found on spring transitional ranges, often located on a bench in
steep topography within a short distance of water. Moderately dense forests with small
openings are used as calving areas. Escape cover and open water are generally found
nearby.
Habitat Capability Mapping Results
Based on winter habitat capability mapping provided by the former Ministry of
Environment, Lands and Parks (MELP) for Elk (Figure 11a), and information collected
during the project field work, the most important areas for Elk in the Jumbo Valley study
area are on south-facing slopes north of Jumbo Creek. Elk utilize riparian areas on either
side of Jumbo Creek, but tend to prefer sites east of Leo Creek. Areas outside of the
Valley provide important winter habitat (Figure 11b).
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Based on habitat, the riparian zone of Jumbo Creek and lower elevation gentle slopes
may be of importance for Elk parturition and rutting (Figure 11c).
1.4.14 Mapping of Special Habitat Features
Project Specifications
D.3 (B)
3.

For the Jumbo Creek valley, mapping of special habitat features, specifically including winter
ranges, game licks, parturition areas, rutting areas and migration routes for all major ungulate
species, winter and summer ranges for Mountain Goats, and den sites for Black Bears. This
information
mustCreek
be presented
1.4.14.1
Jumbo
Valleyat a scale of 1:20,000, and in a format suitable for overlaying onto
the biophysical habitat baseline maps.
4. For the upper Glacier and upper Horsethief Creek valleys, mapping of special habitat features,
specifically including winter ranges and migration routes for all ungulate species. This
information must be mapped at a scale of 1:50,000. The movements of wildlife back and forth
between the Jumbo Creek valley and adjoining valleys must be given particular attention.

Refer to Figures 8c, 9c, 10c and 11c for representations of the summer and winter ranges,
parturition areas and rutting areas for all major ungulate species. This information is
presented at a scale of 1:20,000.
The information gathered to date was compiled by Norecol Dames and Moore during
their wildlife surveys from 1992 to 1993. Figure 12 provides all known information on
game mineral licks. No Black Bear den sites were recording during project field work,
but one Grizzly Bear den was identified and is indicated on Figure 12.
Figure 13a illustrates potential ungulate seasonal migration routes from the Jumbo
drainage along Toby Creek. From the survey information collected by Norecol Dames
and Moore, there was no apparent ungulate migration from the Jumbo drainage into the
Glacier or Horsethief drainages. The major migration corridor was from Jumbo into and
out of Toby Valley.
Potential ungulate seasonal migration routes for Glacier and Horsethief Valley are
represented in Figure 13b. Ungulate migration patterns are based on migration patterns
in the Jumbo drainage and the path of least resistance that wildlife species take during
migration patterns. Potential ungulate winter range for Glacier and Horsethief drainage
(Figure 13c) is base on provincial habitat capability mapping, indications from field
surveys, and terrain features.
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2.0 WILDLIFE IMPACTS AND MITIGATION
Project Specifications
D.3 (B)
5.

1:20,000-scale overlay maps of the locations and layouts of all project development components,
including the footprints of all accommodation facilities, the planned village, roads, trails, lifts and
lift infrastructure, and the access road and power supply corridors. Where options are under
consideration, the alternative locations must be mapped.

D.3 (F)
1.

Recognizing that MoTH now considers it unlikely that there will be any need for avalanche and
debris protection structures along the access corridor - see section E.6 (D) of these specifications - if
any structures are deemed necessary, following completion of the route study required by
specification E.6(C)#2, MELP requires information in the project report on their location and
design, and on those areas which may be disturbed by construction and maintenance of these
structures.

2.

Mapping at a scale of 1:20,000 for all roads, and any avalanche or slide protection structures
associated with them, must be presented in the project report. An assessment of the impacts of
utility and access corridor construction and use on wildlife habitats and populations is required in
the project report, both in respect of direct impacts, and in a cumulative effects context. The
assessment must be conducted with specific reference to the impact of the projected volumes of
traffic traveling to and from the resort at each development stage. The assessment must also include
the impacts of altered wildlife use, such as use of ploughed road surfaces by Moose and increased
predator success associated with ploughed and compacted snow surfaces.

3.

The assessment of the impacts of increased traffic along the access road on wildlife habitats and
populations, required by specification #2, must include reference to the findings of wildlife/traffic
impact studies along access roads with similar traffic flows, including those within National Parks.
Mitigation measures proposed as a means of reducing wildlife disturbance and collisions with
vehicles must be outlined in the project report.

4.

Recognizing the proponent’s statements that the resort’s management itself has no intention of
offering helicopter-based activities at the resort, a description is required of any helicopter use at the
resort during construction and operation, including seasonal use and possible flight paths. The
project report must identify potential impacts from helicopter use directly and indirectly associated
with the resort, and outline mitigative practices and operational methods which will minimize
impacts on wildlife resources, hunting and recreation in the area. The proponent’s assessment must
include specific reference to impacts on Mountain Goats.

D.3 (G)
1.

The issue of potential wildlife/human conflicts must be addressed in the project report. This
discussion must consider the potential magnitude of the problem for all phases of construction and
development, and must include a mitigation plan to minimize human/wildlife conflicts and losses of
wildlife.
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2.1

Impact Assessment Approach

The following environmental impact assessment determines the potential effects of
summer and winter activities associated with the construction and operation of Jumbo
Glacier Alpine Resort. Impacts related to wildlife and their habitats in the project area
and region were assessed and mitigation strategies were proposed. Impacts associated
with decommissioning were not assessed, as the project is expected to have a long
operational life.
The general approach of the assessment focuses on species or species groups identified
during scoping and/or identified in the project report specifications (EAO, Volume 1
1998) as being of management concern within the project area. These Valued Ecosystem
Components (VECs) were selected based on scoping of wildlife issues; professional
judgement; input from government agencies and the B.C. Environmental Assessment
Office; and issues raised during public, stakeholder, regulatory and Aboriginal
consultation. The species or species groups selected were all resident ungulate species,
Grizzly and Black Bear, furbearers, small mammals, and resident and migrating bird
species. Special attention was given to provincially red- and blue-listed species, and
species listed as special concern in the project report specifications (e.g., Grizzly Bear,
Black Bear, Mountain Goat, Wolverine, Harlequin Duck) (EAO, Volume 2 1998).
Determination of the significance of environmental impacts on valued ecosystem
components was based primarily on professional judgement; relevant literature;
consideration of various impact attributes including spatial scope, direction, magnitude,
duration, frequency and significance. The assessment provides impact attribute matrices
for each environmental effect on each VEC. In these tables ‘significance’ of effect refers
to significance on the scale described under ‘spatial scope.’
A major portion of the impact analysis entailed estimating potential loss of wildlife
habitat using Geographic Information System (GIS). Maps of the project design (Master
Plan) were overlaid on habitat capability maps. Areas of project component overlap with
polygons having a habitat capability rating of High or Moderately High were calculated.
The calculated areas provide a worst case estimate of habitat loss. Actual habitat loss
likely will be considerably lower for the following reasons:
1. Habitat capability maps are based on the highest rated ecosystem unit within a
polygon. In actuality, the habitat within the entire polygon may not
necessarily be rated as High or Moderately High. The capability mapping
over-estimates the amount of High or Moderately High quality habitat
available.
2. Overlap of ski runs on habitat does not necessarily equate to habitat loss, as
vegetation on most of the runs, particularly in alpine areas, will not be cleared.
The presence of skiers would reduce winter use of the habitat by sensitive
species, and limited clearing in some areas could cause habitat fragmentation.
Nevertheless, some habitat values would remain, and the connectivity
between quality habitats would remain. Thus fragmentation would not be
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sufficient to cause the isolation of populations that Soulé (1987) writes of in
Viable Populations for Conservation.
2.1.1

Map Production

Figure 14 address the locations and layouts of all project development components,
including the footprints of all accommodation facilities, the planned resort community,
roads, trails, lifts and lift infrastructure, and the access road and power supply corridors.

2.2

Summary of Potential Interactions

Project Specifications
D.3 (B)
6.

Based on the baseline information which was documented in the application, and the additional
information to be collected for the project report, the proponent must present in the project
report an assessment of potential direct and indirect short-term (project construction) and longterm (project operation) impacts on wildlife habitats and populations, associated with both the
project’s on-site facilities and its off-site infrastructure components (including the upgrading
and operation of the access road and the installation of a new transmission line).

7.
a) Habitat losses (i.e. the quantified area and the significance of the habitat loss) attributable to the
construction and operation of physical facilities associated with each on-site and off-site resort
component – this assessment must be supported by reference to relevant literature sources
b) The implications for wildlife populations of the various activities associated with the resort at all
four seasons (e.g. winter skiing, summer skiing, hiking, biking, wildlife viewing, etc.)
c) Wildlife population impacts associated with access road traffic (e.g. road kills).
d) Wildlife population impacts associated with problem wildlife around the resort (e.g. destruction
of problem bears, etc.)
e) The possible increase in wildfire suppression in the interests of public safety at the resort, and
the implications for long-term wildlife habitat management.
f) The implications of the project for the maintenance of regional connectivity of key habitats
g) Detailed plans for avoiding or mitigating potential impacts on wildlife populations and wildlife
habitat, including plans for monitoring the success of mitigation measures and a commitment
to address ongoing problems, in consultation with MELP.
8.

An assessment of the importance of the Jumbo Pass area as a wildlife migration corridor
between the eastern and western Purcell Mountains, and the implications of the project for
wildlife use of this corridor, must be presented in the project report.

9.

As part of the wildlife assessment process, the proponent must conduct (and, in the project
report, document) interviews with long-time users of the Jumbo Creek valley and adjoining
valleys, so that assessments of wildlife populations, habitats, etc. benefit from the local
knowledge of those familiar with the area. On request, MELP will identify some long-time
users for the proponent, and other project committee members may also choose to do so.
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Table 2-1 lists potential sources of impacts to wildlife resources during resort
construction and operation. The following sections describe potential impacts on various
wildlife species (valued ecosystem components) and present mitigation measures for the
impacts identified.
Table 2-1: Summary of Potential Impacts from Resort Construction and Operation
Project Activity
CONSTRUCTION
Clearing and construction of ski
lifts and runs

Resort road clearing and
development
Helicopter use
OPERATIONS
Resort, buildings and other
facilities
Winter ski operations
Avalanche control
Summer ski run maintenance
Use of surface water
Stormwater run-off
Transmission lines
Access and increased vehicle
traffic

Hikers
Garbage

Potential Environmental Effect
-Permanent loss/alteration of forest habitat, some fragmentation
-Creation of high value growing season foraging areas for deer
-New habitat for wildlife utilizing herb/shrubs
-Displacement possible increase in competition in adjacent areas
-Sensory disturbance
-Increase in human-wildlife encounters
-Permanent loss/alteration of forest habitat, some fragmentation
-Sensory disturbance
-Disruption of natural drainage
-Contamination through spills of oils/toxic substances
-Sensory disturbance
-Increased summer period stress
-Increased stress to some species due to free-running dogs
-Increase in human-wildlife encounters
-Sensory disturbance for sensitive wintering species
-Sensory disturbance
-Disturbance of species in that area
-Surface flows will not be used
-Contamination of streams and creeks
-High water flows leading to bank scour and reduction of riparian
habitat
-Should positively impact many species by creating habitat.
-Increased risk of electrocution to some raptors
-Increased human activity, sensory disturbance, some fragmentation
and displacement
-Increased hunting pressure
-Illegal garbage dumping
-Increase in road kills
-Should not affect high elevation species
-Displacement and sensory disturbance of sensitive species
-Localized degradation of habitat
-Localized contamination of habitat for small species
-Possible ingestion of some stray litter
-Wildlife foraging in garbage cans/dumps; creation of nuisance
animals
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2.3

Mountain Goat

2.3.1

Overview of Occurrence

Field studies suggest that in summer and early fall goats occur in Jumbo Valley. In
winter, there are few, if any, goats in the valley. By this time, most have moved to their
wintering grounds on the ridges near Monument Peak.
2.3.2

Overview of Impact on Habitat

A summary of potential impacts from resort construction and operation is outlined in
Table 2-1.
Most goats winter on the ridge lying north of Jumbo Creek (and south of Delphine Creek)
and west of Toby Creek above Delphine Creek. Goats also winter on the ridges of the
upper Delphine Creek basin. These areas are not likely to be impacted by the proposed
development. RK Heli-Skiing has been in the area for some time. The existing
populations of Mountain Goats have become habituated to the presence of helicopters;
therefore impacts will likely be negligible. Overlaying the proposed resort facilities on
goat winter habitat (Figure 15a) indicates there could be potential conflicts. According to
the overlay, a maximum of 280 ha of High rated winter habitat on the project site will be
impacted by ski run development, or ~20 % of the entire 1340 ha development. However,
Mountain Goats do not appear to winter in these areas due to deep snow conditions and
there is an adequate supply of quality habitat in neighbouring watersheds of Toby and
Glacier Creeks. In fact, 280 ha represent less than 1% of the habitat in Jumbo, Toby and
Glacier Creek watersheds which is winter rated as High or Moderately High for
Mountain Goats. Thus, there are adjacent areas of high quality for Mountain Goats.
Summer goat ranges are found along the north and south sides of Jumbo Valley,
specifically in the upper Commander Creek basin and on the ridges between The Cleaver
and Black Diamond Mountain. Goats were also observed at Jumbo Pass and at a mineral
lick at the top of Horsethief Creek. An overlay of the proposed resort facility plan on
potential Mountain Goat summer habitat has similar results to that of the winter overlay.
A total of 317 ha could be affected by resort development if Mountain Goats are
summering in areas earmarked for glacier skiing, hiking and mountain biking (Figure
15b). This area represents 1.6 % of available quality summer habitat in the valleys of
Jumbo, Toby and Glacier Creek.
2.3.3

Construction Phase: Impacts and Mitigation

2.3.3.1 Ski Runs
Impacts
Clearing and development of ski runs are expected to result in very limited sensory
disturbance and displacement of resident goats. During the summer and fall, when
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clearing of ski runs is likely to occur, most Mountain Goats are in Alpine Tundra habitats
of upper Jumbo Valley, specifically along the north and south sides of Jumbo Valley
(Norecol 1993). Habitat alteration resulting from ski run development is not expected to
affect goats, since goats do not utilize areas where habitat alteration is necessary (i.e.,
open alpine and subalpine habitats will not require any clearing or grading).
In the summer, herbaceous communities on ski runs may provide some new foraging
areas for Mountain Goat. This potential benefit is expected to be very small and not
significant since Mountain Goats summer in remote areas of Jumbo Valley.
Mitigation Measures
To reduce potential impacts on goats moving between winter and summer ranges, ski run
and lift development activities in the areas of migrating goats will not be conducted in
April, May or November.
2.3.3.2 Resort Base and Roads
The resort base and road development at lower elevations, where Mountain Goats have
historically not been found, is unlikely to lead to any notable sensory disturbance.
Potential effects in the growing season are even less of an issue since most goats summer
in the high-elevation, Alpine Tundra habitats of Jumbo Valley.
2.3.3.3 Helicopter Use
Impacts
According to the project proponent, if utilized, helicopter use would be limited primarily
to the summer construction period. During the operational period, helicopters would only
be used in emergency and search-rescue situations. Aerial sightseeing tours will not be
an associated recreational activity at the resort; thus impacts from aerial sightseeing tours
are not anticipated.
Research from Côté (1996), Penner (1988), Denton (2000) and Gordon and Reynolds
(2000) indicate that Mountain Goats are particularly sensitive to helicopter-supported
operations. They react to predator and human disturbance by running to escape terrain of
cliffs and steep slopes. Penner (1988) found that goats habituated to predictable,
continuous noise stimuli, but continued to be disturbed by sudden unpredictable stimuli.
He noted increased sensitivity during kidding and post-kidding seasons. Research from
British Columbia (Gordon and Reynolds 2000) noted a consistent relationship between
goat overt disturbance response and distance to the helicopter. They observed a lower
overt response when the helicopter was below the relative position of the goat sighted.
Impacts to Mountain Goat from helicopter overflights during the construction period
have the potential to be significant because goats will likely be present in the Valley
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during construction. However, the mitigation measures described in the following
section will eliminate or minimize any disturbance to Mountain Goats.
Mitigation Measures
Helicopter pilots will be required to follow established wildlife observation protocols and
guidelines. Minimum heights above ground and distances from Mountain Goats will be
observed. Pilots will also be made aware of areas of goat concentrations so that every
effort can be made to avoid these areas. In addition to the following recommendations, if
helicopters are used for transportation and delivery of materials during the construction
phase, careful scheduling and routing around the sensitive parturition and rutting periods
and locales will be required.
According to guidelines set out by the B.C. Environment Region 2 (1997) to ensure
protection of over-wintering Mountain Goats, all activities (including helicopters) within
500 m of wintering range habitat are restricted from the period of May 1 to October 31 in
a given year. The proponent must determine the absence of Mountain Goats prior to
operations. This aerial survey must be conducted to the satisfaction of Fish and Wildlife
Management staff. If goats or tracks are sited, the flight should be terminated
immediately, and the relevant information forwarded to Fish and Wildlife staff.
The following enhanced plans from the former Ministry of Environment, Lands and
Parks (MELP 2000) will be used to mitigate impact of helicopter noise and its presence
in the valley.
1. Restrict helicopter activity during construction to a minimum, particularly
beyond the bounds of the Jumbo Creek watershed;
2. Prohibit helicopter access for the sole purpose of transporting guests to and
from the resort once construction is completed (except for emergencies and
any necessary maintenance);
3. According to B.C. draft guidelines, a minimum 2000 m above ground level
horizontal and vertical distance will be maintained, with a no fly/no land
buffer around designated Mountain Goat habitat (Denton 2000);
4. Avoid air traffic in identified kidding areas during the spring kidding season
(May 1 to July 15) and direct traffic away from these areas;
5. Avoid disturbance of identified critical winter ranges between December 01
and April 30, and direct activity away from these areas;
6. Schedule helicopter flights between one hour after sunrise and one hour
before sunset from mid April to mid October;
7. Establish flight patterns of less than half a mile wide along travel routes and
landing zones, except where flight safety precludes this;
8. Travel routes should avoid all steep cliff faces and known areas of high use;
9. Designate landing zones with adequate visual of topographic barriers;
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10. A qualified biologist should monitor the location and activity of goats within
Jumbo Creek Valley; and
11. If possible, allow only one access route to the developed area, by way of the
primary road, and restrict flight access into other areas in Jumbo Creek Valley
(except for emergencies).
2.3.4

Operation Phase: Impacts and Mitigation

2.3.4.1 Resort Base and Facilities
Resort facilities, once operational, are expected to have insignificant impacts on
wintering or summering populations of Mountain Goats due to the large distances from
known wintering and summering ranges.
2.3.4.2 Winter Ski Operations
Impacts
For many species of ungulates in B.C., the winter range is traditionally considered the
limiting factor of environment. Typically, Mountain Goat winter ranges are areas with
steep, rugged terrain such as cliffs and rock faces with ledges that they can travel along.
In winter, they will move to lower elevations where more food is available, unless they
can find south- or west-facing windblown slopes and ridges with sufficient food.
During field work, a small number of winter-resident Mountain Goats were observed in
Jumbo Valley. Most goats winter on the ridges on either side of Delphine Creek, north of
the former Mineral King mine, and also on the ridges of the upper Delphine Creek basin.
These areas are outside of the commercial recreation area. RK Heli-skiing has been in the
area for some time, thus the existing population of Mountain Goats may have become
somewhat habituated to the presence of skiers. Some sensory disturbance pressure may
be exerted upon the few Mountain Goats that remain in the upper Jumbo Valley, but
taken within the context of the regional population the impact would be minimal.
Mitigation Measures
Areas used by wintering goats, where disturbance may occur, will have numerous signs
warning skiers of the resort boundary and hazardous conditions beyond the posted sign.
Skiers will avoid these areas due to the hazardous conditions, thereby reducing the
potential for sensory disturbance to goats.
2.3.4.3 Avalanche Control
Avalanche control activities will not take place in the vicinity of wintering goats, thus
avoiding significant impacts to Mountain Goats. Avalanche control activities will be
infrequent and located a considerable distance to wintering goat populations.
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2.3.4.4 Summer Ski Run Maintenance
Occasional maintenance of ski runs will be necessary once the resort is operational.
Maintenance activities would take place during the summer when goats are in the
summer ranges in the high elevation Alpine Tundra zone. Therefore, goats will not be in
the area during run maintenance and any disturbance can be avoided.
2.3.4.5 Stormwater Run-off
Stormwater run-off associated with the resort will not occur in areas utilized by wintering
or summering Mountain Goats. Therefore, impacts are not anticipated.
2.3.4.6 Transmission Lines
Transmission lines will not be located in areas inhabited by Mountain Goats. Therefore,
impacts are not anticipated.
2.3.4.7 Access Development and Vehicle Traffic
Access to the resort will be from an upgraded Forest Service Road, which will be at
lower elevations of the proposed resort in areas where Mountain Goats do not occur.
Therefore, impacts on goats due to access and vehicle traffic are not anticipated.
2.3.4.8 Hikers
Impact from an increase in hikers is expected and may temporarily displace Mountain
Goats along the base of Commander Glacier. However, this impact is expected to be
restricted to the snow-free, summer period when goats are distributed in inaccessible
areas of the upper elevation and are less sensitive to disturbance. Hikers and bikers will
likely not affect Mountain Goat migration periods because snow depths at this time
would preclude use by hikers.
Mountain Goat access to the mineral lick identified at the top of Horsethief Creek will be
protected from human access. Trail restrictions will be implemented to protect the known
mineral lick site, and any that might be identified in the future.
Human intrusions into areas where Mountain Goats have limited habitat will be
minimized. Intrusions will be limited where habitat is either desirable or exceptionally
productive such as the summer ridge locations along the base of Commander Glacier.
Access will be restricted through road and trail restrictions and public and staff education.
2.3.4.9 Garbage
Garbage associated with the resort and residential areas will not affect Mountain Goats
since resort development will occur outside known wintering areas. Increased garbage
originating from hikers is not expected to be an issue, since most users would typically
pack-out what they pack-in, thereby keeping garbage in higher elevations to an absolute
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minimum. A policy of “Pack-in, Pack-out” will be rigidly enforced on all recreational
trails as part of the Grizzly Bear Management Plan (Appendix 3D).
2.3.4.10

Residual Impacts

With recommended mitigation measures, residual impacts from the resort are not
expected to result in measurable changes to the local Mountain Goat populations.

2.4

Mule and White-tailed Deer

2.4.1

Overview of Occurrence

According to field studies, resident deer start to appear in the valley in spring, with
White-tailed Deer arriving at the lower slide areas in late May and Mule Deer migrating
into the valley in June. Summer deer range is found throughout the valley. Deer occupy
early green-up areas first, and then move to higher elevations as they follow the green-up.
White-tailed Deer were recorded utilizing floodplains and slide areas, while Mule Deer
were seen foraging all the way up to the treeline. In early spring, many are found at Toby
Creek and the Mineral King mine site. Both Mule and White-tailed Deer move out of the
valley by November and migrate to their wintering range in the Rocky Mountain Trench.
2.4.2

Overview of Impact on Habitat

A summary of potential impacts from resort construction and operation is outlined in
Table 2-1. This list is applicable to both Mule and White-tailed Deer and other ungulate
species inhabiting the Jumbo Valley.
An overlay of the proposed project on Mule Deer winter habitat that is rated as High or
Moderately High indicates that high quality Mule Deer (and White-tailed Deer) winter
habitat should not be affected by project development (Figure 16a).
Ski run and lift development could affect approximately 476 ha of High or Moderately
High rated Mule Deer summer habitat. This area represents less than 25 % of the
available higher quality rated habitat on the site and less than 1 % of the available high
quality habitat in the Jumbo, Toby and Glacier Creek Valley network. Outside of the
Jumbo Valley, resident deer will likely find alternative habitat, which satisfactorily meets
their life requirements.
Figures 16a and 16b are overlays of the proposed resort facilities on Mule Deer winter
and summer habitat capability interpretations, respectively.
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2.4.3

Construction Phase: Impacts and Mitigation

2.4.3.1 Ski Runs
Impacts
Clearing and construction of ski runs is expected to result in some sensory disturbance
and displacement of Mule and White-tailed Deer during the summer and fall seasons
when many deer move to higher elevations to forage on emerging herbaceous vegetation.
However, the disturbance will be minimized due to the following factors:
•

Ski run development will be staged;

•

Some of the proposed runs follow existing RK Heli-skiing trails;

•

Run development will occur during the growing season; and

•

The ski area is confined to a relatively small and partially existing ski trail and
hiking network.

Development of the ski runs will be staged, which will ensure that most areas of the
mountain are relatively disturbance-free at any given time. Staging development will give
deer access to undisturbed areas of the mountain during times when other areas are being
cleared for ski run development.
Some of the proposed runs will follow existing RK Heli-skiing trails (Figure 17).
Therefore, deer and other ungulates have likely habituated to the presence of skiers and
hikers, which will lessen the disturbance from the proposed resort development.
Since run development will occur during the growing season, impacts during the winter
are not expected to occur. Limiting disturbances to deer to the growing season will
minimize the impact from run development by avoiding the critical winter season.
Restricting development during winter is important because this is the season when deer
survivorship is at its lowest due to lack of available forage.
Under the current development scheme, the ski area is confined to a relatively small and
partially existing ski trail and hiking network and it is unlikely to indirectly affect deer
populations by disrupting linkage zones and dispersal and migration corridors in the
valley.
Creation of herb-dominated habitats adjacent to mature timber will provide excellent
foraging habitats for deer in the early spring, summer and fall periods. Thus, although ski
run development will result in short-term impacts (primarily sensory), the long-term
benefits to deer are expected to be positive. Deer are adaptive to human development and
if the limiting life requirements are preserved, populations are not expected to decline.
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Mitigation Measures
Large tracks of untouched forested areas will provide important security and thermal
cover for deer during the growing season. Ski runs have been situated away from
mountain streams, ensuring that valuable riparian habitats are not disrupted.
2.4.3.2 Resort Base and Roads
Some of the existing vegetation communities and deer habitat in the Jumbo Creek Valley
will be lost as a result of the construction of buildings, access roads, foot and bike trails
and parking lots. Disturbances that may occur are the following:
•

There may be a moderate degree of sensory disturbance, particularly for
individuals migrating from low elevation wintering areas to high elevation
summering areas. However, this should be minimized by staging development
away from migrating deer.

•

Clearing of land and its development will permanently remove site-specific
summer habitats considered to be of high capability for deer.

•

The resort core and associated ski trails are expected to impact summer use
areas causing displacement to adjacent habitats.

The localized effect of the Resort Base and road development on resident deer is
expected to be of moderate significance locally. On a regional scale, the impact is
anticipated to be insignificant due to the availability of high quality habitat in areas
adjacent to the Jumbo Valley study area.
The resort base will not be developed in one year, but development will be staged over
many years. Therefore, impacts related to sensory disturbance are expected to be
localized with most mid-elevation areas free of significant disturbance. Staging of
development on the site will also allow local deer populations to adjust to habitat
changes.
Benefits of the proposed resort development include clearing activities in areas
surrounding the resort which may result in additional summer forage for deer and other
ungulates. Cleared areas (i.e. ski runs, service roads, hiking trails) may produce berries
and forage plants for deer. The proposed resort is expected to increase summer habitat
value to deer populations.
Mitigation Measures
To ensure that unacceptable deer mortality does not occur, staff and residents will not be
permitted to carry firearms or hunt on the resort property during construction and
operation. In addition, recreational use of all-terrain vehicles (ATVs), feeding,
harassment or destruction of any wildlife by project personnel on the resort site will be
prohibited.
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Management should make every effort to maintain the quality of deer habitat by
maintaining forest cover to support foraging, security, thermal cover, and connectivity
requirements. Mature forests should be the optimum distance to forage sites to provide
deer with quick access to secure cover while feeding.
2.4.3.3 Helicopter Use
It has been acknowledged by Glacier Resort Ltd. (the proponent) that helicopter support
may be utilized during the construction phase of resort development.
Helicopter use has the potential to disturb resident deer throughout their winter and
growing season habitat within the project area. However, helicopter flights would be
restricted to the summer months of construction and the effects would be short-term and
sporadic. Effects would be marginal at high elevations since deer do not utilize high
elevation habitats. However, greater impacts could occur at lower elevations where
helicopters may be used for transport during construction. If helicopter disturbance is
regular, anticipated and a buffer of >500 m is maintained, deer may habituate to flights.
However, if they do not, helicopter flights potentially would cause temporary
displacement of deer to adjacent habitats.
With helicopter overflight protocols established (see Section 2.3.3.3), disturbance to
summering deer will be confined to the construction period and kept to a minimal,
tolerable level. Helicopter traffic will be kept to a minimum and directed away from
parturitions areas. Flights will be scheduled to avoid rutting and parturition.
2.4.4

Operation Phase: Impacts and Mitigation

2.4.4.1 Resort Base and Facilities
Once the resort and associated facilities are operational, few additional impacts are
anticipated. Human activity around the base will result in some sensory disturbance and
interaction with visitors, but resident deer will likely become habituated to human
activity (Nolte, Undated; Vogel, 1983; Canfield, 1984). They are quite capable of
tolerating human presence in their habitat, but evidence shows that deer (and other
ungulates) exhibit a greater response when faced with a dog (Miller et al. 2001).
Therefore, to prevent pets from harassing wildlife, resort management should consider a
policy that requires residents and guests to keep dogs on a leash.
Deer could pose a public safety problem if they habitually forage in the resort base and
begin to display aggressive behavior. Deer presence in the resort base must be
minimized by deterring deer from foraging in landscaped areas. It is always
recommendable to plant with indigenous vegetation; however, in an effort to keep deer
from becoming a nuisance in the resort base areas, consideration should be given to
selecting the most unpalatable vegetative species (e.g., timber milk-vetch, wineberry,
barberry). In addition to using the resort base for foraging, deer may utilize developed
areas as a refuge from predators.
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2.4.4.2 Winter Ski Operations
Winter ski operations are not likely to result in significant impacts to wintering deer,
since most deer will be in the lower elevations of the Rocky Mountain Trench. A few
deer may experience winter sensory disturbance from snowmobiles used for resort
maintenance and transportation. Assuming only moderate use of snowmobiles during the
winter season, it is expected to be of minor significance to the small population of deer
that may remain near the resort base during the winter. Previous research on White-tailed
Deer has indicated a negative response to snowmobiles (Dorrance et al. 1975; Richens
and Lavigne 1978) by way of sensory disturbance and displacement. Conversely, others
have found negligible or positive impacts (Eckstein et al. 1979; Timoney 1993; Richens
and Lavigne 1978) such as habituation or utilizing snowmobile tracks for easier travel.
2.4.4.3 Avalanche Control
Avalanche control activities at high elevations within the project area will be located a
considerable distance from known wintering deer areas and are thus not expected to
result in disturbance to deer.
2.4.4.4 Summer Ski Run Maintenance
Occasional brushing of ski runs is anticipated once the resort is operational. However,
summer maintenance will be intermittent, requiring brushing and mowing of shrubby
areas every two to four years (in different areas each year) to maintain shrubs at a height
of approximately 30 cm. Sensory disturbance to deer summering in ski run areas is
expected to be very localized and of short duration.
All-terrain vehicles (ATVs), which may be used as service vehicles throughout the
immediate resort and ski runs, may cause sensory disturbance to unhabituated summering
deer and displacement to adjacent habitat (Dorrance et al. 1975). Should deer habituate to
the occasional intrusion by ATVs, the impact would be minor. Eckstein et al. (1979)
detected no changes in White-tailed Deer movement or home range due to ATV use.
2.4.4.5 Stormwater Run-off
In high rainfall or snow or other events resulting in large discharges, uncontained
stormwater runoff could lead to stream bank scour and minimal degradation of riparian
habitats. An effective stormwater management plan will ensure that the likelihood of
uncontained runoff will be minimal.
Overall potential losses of riparian habitats will not likely impact foraging areas for deer.
2.4.4.6 Transmission Lines
Transmission lines will require forest clearing and maintenance of habitats at the herb or
shrub stage. These vegetation communities will provide increased foraging opportunities
for deer. In rocky terrain, forests should be retained when feasible because they are used
as security and thermal habitat. If forest clearing creates openings, especially on south91
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facing bluffs the openings may be used by deer as sunning areas. The overall effect of
clearing for transmission lines creates new wintering habitat opportunities for deer.
2.4.4.7 Access Development and Vehicle Traffic
Impacts
Regular use of access corridors by ski resort visitors or residents will increase disturbance
of resident deer. Habitat effectiveness near access corridors will be reduced due to
increased traffic flows and habitat fragmentation (Feldhammer et al 1986). However, the
resort access road will be upgraded from an existing Forest Service Road (FSR). Some
areas may require realignment, but for the most part the access corridor is already in
existence. Deer have likely habituated to the existing FSR.
The potential for deer-vehicle collisions will also increase due to increased traffic flows.
The access corridor’s roadside may provide forage opportunities for deer and may be
used as a movement corridor, thereby increasing the risk of collisions with vehicles.
Resort management should initiate a policy regarding wildlife-vehicle collisions (WVC).
In the event of a WVC, the carcass must be removed immediately. The longer it is left on
the roadside the risk of secondary WVC increases. Additionally, carnivores would
become accustomed to feeding on the carrion and could begin to increase the time that
they hunt along the roadside.
Impact from winter traffic would most likely occur along the entrance to Jumbo Creek
watershed at Toby Creek. This has been identified as a gathering area for wintering deer
on their migration to the Rocky Mountain Trench. This area is only a staging area for
deer during their winter migration, thus the impact would be local and short-term.
Winter maintenance of roadways often creates steep cut-banks and graded snow berms
along the road edge. These obstacles can create physical barriers for deer that are
attempting to escape predation. Predators such as Coyotes use the graded roads on winter
nights as easy travel corridors. Thus, a localized effect might be increased predation rates
on deer.
Based on the small spatial scale of the resort roadway and the secure forested habitat
adjacent to the roadway, impacts should be relatively minor. Seiler (2001) and Seiler and
Eriksson (1997) note that small scale roadways and those in forested landscape do not
have the same relative impacts as large scale motorways (e.g., Trans-Canada Highway).
McElhanney Consulting Services Ltd. estimate that the projected Phase 3 average annual
daily traffic (AADT) volume is approximately 943 vehicles (423 vehicles per day during
summer). This level of traffic volume is much less than that of the heavily traveled
Trans-Canada Highway (TCH), which has an estimate traffic volume of approximately
17000 to 19000 vehicles per day (CSI 2003). Thus, the Valley roadway is not directly
comparable to a large scale highway, such as the TCH. As a tertiary road, its influence on
the local environment would primarily result from its potential to be used as a movement
corridor and the impact resulting from the loss of local habitat.
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A consequential effect from the increased access to the Jumbo Valley area could be an
increase in hunting and poaching. However, the harvest pressure exerted can be
minimized by implementing harvesting guidelines and enforcement of regulations.
Mitigation Measures
It is the intention of the proponent, in an effort to minimize disturbance to vegetation and
wildlife, to locate all facilities along the corridor of the upgraded resort access road. Road
and utility right-of-way will, whenever feasible, follow existing roads and trails. Any
necessary deviation from the existing right-of-way will follow the route that is least
disruptive to the natural environment (McElhanney 2001).
Vehicle speeds (i.e., maximum of 50-60 kph) will be enforced to avoid unnecessary
collisions with deer. Signs, enforcement, road design (e.g., speed bumps) and fencing are
options being considered to limit vehicle speeds (Gunther et al. 2002). In years of deep
snow, snow berms created by ploughing will be broken at regular intervals so that
animals can easily escape from the roadway into adjacent secure habitat. ENKON
recommends that fencing should not be constructed for Phase 1 or Phase 2. Upon the
initiation of Phase 3, the need for fencing should be re-evaluated. Consideration must be
given to the trade-off between the fence’s acting as a barrier to wildlife movement and its
being a preventative measure against vehicle caused wildlife mortality. Ideally if fences
are erected they should be done so in combination with wildlife crossing structures,
because an increase in wildlife-vehicle collisions (WVCs) is often detected at the fenceends (Clevenger et al. 2001).
Management should act proactively to avoid WVC by hydroseeding roadsides with
unpalatable herbaceous species and avoiding the use of salt on resort roadways.
Management should also consider utilizing a mixture of sand-salt and a form of ungulate
repellency. Some repellent compounds that have been use successfully in the past are
Wolfin®, Deer Away Big Game Repellent® and lithium chloride (LiCl) (Brown et al.
2000).
With regard to wildlife harvesting and poaching, hunting regulations should maintain
hunting at an acceptable level. The resort operators will restrict all motorized vehicles to
designated routes and enforce restrictions (e.g., hunting season), with cooperation from
the public by way of the provincial “Observe, Record & Report Program.”
To reduce the impact of resort access roads on deer (and other ungulate) populations,
ENKON recommends the following technical points:
1. Reduce the density of roads within the Jumbo Creek valley, logging roads not
being utilized as part of the resort access road used should be de-activated and revegetated with native species.
2. Any temporary roads required for resort construction should be built in a manner
to facilitate their eventual closure and re-vegetation (with native species).
3. Maintain existing drainage patterns along roads and prevent the introduction of
drainage that promotes roadside vegetative growth.
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4. Store any top soil removed from road construction and re-use the topsoil to revegetate areas along roadsides. Re-vegetation of roadside areas should not include
plants that will attract foraging ungulates.
5. Where feasible, allow >100 m between important feeding/security habitat and any
new roads in order to provide quick cover.
6. Do not create new roads or re-vegetate existing roads so that blind corners would
occur between motorists and wildlife.
7. Road side reflectors, such as the Strieter-Lite® system, should be erected along the
access road as they reflect light and create a virtual barrier (i.e., a visual fence) to
wildlife.
8. Consideration should be given to the Wildlife Protection System being developed
by InTransTech in cooperation with the Insurance Corporation of British Columbia
and other partners (Kinley et al. 2003). The advantage of this system is that it
operates to prevent WVC 24-hours a day and is triggered by animal presence. The
disadvantage is that it may be prohibitively expensive.
9. If fencing is required during Phase 3 of the resort development,
overpass/underpasses should be constructed to promote wildlife movements across
roads. The crossing structures should be located at strategic locations with the
following characteristics (based on Jackson and Griffin 2002):
• Low road densities
• Low human population
• Possess good terrain ruggedness
• Have an association with a major drainage and
• Be in proximity to high quality food and shelter habitat
10. Avoid road construction/maintenance (where possible) during key ungulate
periods (spring-early/summer).
2.4.4.8 Hikers
Impacts
The increased number of hikers utilizing mountain slopes within the project boundaries
will result in sensory disturbance to summering deer. Impacts would be most significant
along regularly used trails. Off-trail use of the valley would increase sensory disturbance
and could result in localized habitat degradation (e.g., trail braiding) of low significance.
The backcountry trails are expected to receive the greatest use during influential
parturition periods. During these times the deer could be displaced from the higher
elevation feeding and potential calving areas. Replacement habitat can be found in areas
where human presence is negligible, such as the Valley system to the south of the resort
community. Displacement is expected to be temporary or partial and would not alter the
population’s status.
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Mitigation Measures
Management techniques that reduce human disturbances on deer summer range include
the following by priority:
•

Prevent development of summer recreation trails and facilities in high quality
foraging habitat along the base of the valley, and where possible, immediately
surrounding the resort. Consider restrictions on existing roads or trails to
minimize disruption of these important areas.

•

Establish designated routes, away from parturition areas, to make human use
of summer range as predictable as possible and maintain these routes without
alteration. If alteration and trail deviation must occur, it must be as gradual as
possible to allow ungulate habituation and prevent unacceptable displacement.

•

Reclaim unnecessary roads and trails that fragment high quality foraging
habitat and re-establish native vegetation and maintain minimum access.

•

Minimize administrative use and access to trails/roads on summer ranges
along the south facing slopes of the valley.

2.4.4.9 Garbage
Garbage associated with the resort facilities and residential areas is not expected to
significantly affect resident deer populations, although some ingestion of litter along
frequented trails and roadways is a possibility. With effective garbage management, a
policy of pack-in/pack-out and enforcement the impact of garbage on deer will be minor.
Staff will be made aware of the wildlife risks associated with litter and will be instructed
to pick up stray garbage and dispose of it appropriately.

2.5

Moose

2.5.1

Overview of Occurrence

Moose summer-late fall habitat in Jumbo Valley focuses on the area above Leona Creek,
where they are well dispersed throughout the upper valley. From field observations,
parturition likely occurs in the closed forests in the valley bottom and the on the lower
slopes. Rutting likely occurs throughout the valley.
Moose have generally moved to the lower areas of the valley and into high quality winter
habitat of Toby Creek valley bottom by December. During colder weather and new snow
conditions (e.g., February) Moose were observed well below Leona Creek.
2.5.2

Overview of Impact on Habitat

A summary of potential impacts from resort construction and operation is outlined in
Table 2-1. This list is applicable to Moose inhabiting the Jumbo Valley.
An overlay of the proposed project on mapped winter range (Figure 18a) indicates that
the majority of Moose winter range will not be affected by project development. An
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estimated 317 ha of Moderate rated habitat could be affected, but High or Moderately
High Moose winter habitat will not be affected.
An estimated 317 ha (i.e., 34 % of 932 ha) of High rated summer habitat could be
affected by the residential, road/parking infrastructure and ski run components of the
resort development. Outside of the resort development area, within the Jumbo, Toby and
Glacier Creek valleys there are over 27 000 ha of High and Moderately High rated habitat
available.
Figures 18a and 18b are overlays of the proposed resort facilities on Moose winter and
summer habitat capability interpretations, respectively.
2.5.3

Construction Phase: Impacts and Mitigation

2.5.3.1 Ski Runs
Impacts
Clearing and construction of ski runs is expected to result in some sensory disturbance
and displacement of Moose during the summer and fall seasons when Moose tend to
move to higher elevations to forage on emerging herbaceous vegetation. Ski run
development will likely be staged, ensuring that most areas of the mountain are relatively
disturbance-free at any given time. Since ski run development will occur during the
growing season, impacts during the winter are not expected to occur.
Under the current development scheme, the ski area is confined to a relatively small and
partially existing ski trail and hiking network and it is unlikely to indirectly affect Moose
populations by disrupting linkage zones and dispersal and migration corridors in the
valley.
Although ski run development will result in short-term impacts (primarily sensory), the
long-term benefits to Moose are expected to be positive, by way of an increase in
foraging areas.
Mitigation Measures
Mitigation measures recommended in the previous section can be applied to Moose.
Large tracks of untouched forested areas will provide important security and thermal
cover for Moose during the growing season. Ski runs have been situated away from
mountain streams, ensuring that valuable riparian habitats are not disrupted.
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To ensure that habitat fragmentation does not occur, resort development will follow the
habitat management objectives for Moose from the KBLUP Implementation Strategy
(Kootenay Boundary Land Use Planning Implementation Strategy). Namely, the resort
plan should ensure the maintenance of snow interception, security cover and connectivity
by retaining tracks of forested areas. Effort will be made to retain tracks of forests that
are in close proximity to forage sites, because these wooded areas will provide Moose
with resting places.
2.5.3.2 Resort Base and Roads
Impacts and mitigation measures outlined for deer apply to Moose (see Section 2.4.3.2).
Effort should be made to restrict or minimize motorized vehicle access into high quality
Moose ranges by establishing travel corridors in habitats of relatively lower quality. If
travel corridors must be made through high quality ungulate summer ranges, restrictions
should be in place (e.g., speed limit, day-time use only, on-trail only).
2.5.3.3 Helicopter Use
Impacts and mitigation measures for proposed for Mule and White-tailed deer apply to
Moose (see Section 2.4.3.3).
With helicopter overflight protocols established (see Section 2.3.3.3), disturbance to
summering Moose will be kept to a minimal, tolerable level. Helicopter traffic will be
kept to a minimum, will be directed away from parturitions areas, and flights will be
scheduled to avoid rutting and parturition.
2.5.4

Operation Phase: Impacts and Mitigation

2.5.4.1 Resort Base and Facilities
Impacts
As a result of urban encroachment on winter ungulate habitat, there will be more human
and ungulate interactions. This may pose problems with public safety and possible
displacement. The impact on Moose populations will be seasonally dependant. Moose are
not expected to be impacted directly by human presence at this time since they are likely
out of the valley, only a very small moose population remains at the valley’s base during
the winter. They will likely re-inhabit the existing ski slopes and base areas during the
summer seasons.
It is always recommendable to plant with indigenous vegetation; however, in an effort to
keep Moose away from the resort base thus becoming a nuisance, consideration should be
given to selecting the most unpalatable vegetative species (e.g., timber milk-vetch).
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Mitigation Measures
The Jumbo Resort will actively participate in a program to increase public’s awareness
and understanding of human-wildlife interactions and will implement ways to avoid or
minimize human-Moose conflicts. Strategies to increase resident and visitor awareness
and understanding would include the following:
•

Providing technical assistance, educational opportunities, and practical
options to the public to address wildlife conflicts;

•

Fostering cooperative efforts with local, provincial and federal agencies, along
with relevant private organizations, to help resolve and prevent humanwildlife conflicts;

•

Working with local communities and municipalities to develop resort and
community plans to address wildlife conflicts; and

•

Identifying specific conflicts where additional staffing may be required.

2.5.4.2 Winter Ski Operations
Impacts
For Moose the winter range is traditionally considered the limiting environmental factor.
In winter, they seek areas with reduced snowfall such as river valleys and areas of dense
conifers. During the field study, Moose had migrated down to their lower elevation
ranges by early winter (i.e., December). At this time they could be observed well into the
Toby Creek valley bottom. Impacts from winter activities at the resort should be
insignificant because, according to field studies, most individuals have moved out of the
area to their winter range. As an estimate, 95% of the resident Moose population should
move to elevations below 1000 m (e.g., in Toby Creek valley) (Serrouya and D’Eon
2002). For the few Moose that remain in the Valley near Mineral Creek Mine there may
be some sensory disturbance from human presence and limited use of snowmobiles.
2.5.4.3 Avalanche Control
Avalanche control activities at high elevations within the project area will be a
considerable distance from known wintering Moose areas and are thus not expected to
result in disturbance to Moose.
2.5.4.4 Summer Ski Run Maintenance
Occasional brushing of ski runs is anticipated once the resort is operational. However,
summer maintenance will be intermittent, occurring in different areas each year. Sensory
disturbance to Moose summering in ski run areas is expected to be very localized and of
short duration.
All-terrain vehicles (ATVs), used as resort and ski run service vehicles, may cause
sensory disturbance to and displacement of (Dorrance et al. 1975) unhabituated
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summering Moose. Should they habituate to the occasional intrusion by ATVs, impact
would be minor.
2.5.4.5 Stormwater Run-off
In high rainfall or snow or other events resulting in large discharges, uncontained
stormwater runoff may lead to stream bank scour and minimal degradation of riparian
habitats. An effective stormwater management plan will ensure that the likelihood of
uncontained runoff will be minimal. Overall potential losses of riparian habitats will
likely not significantly impact overall Moose forage.
2.5.4.6 Transmission Lines
The impact to Moose from transmission lines is anticipated to be similar to impacts to
deer (Section 2.4.4.6). The overall effect will be beneficial due to the creation of new
foraging habitat.
2.5.4.7 Access Development and Vehicle Traffic
Impacts
Regular use of access corridors by ski resort visitors or residents will increase disturbance
of resident Moose. Habitat effectiveness near access corridors will be reduced due to
increase traffic flows and habitat fragmentation. However, the resort access road will be
upgraded from an existing Forest Service Road (FSR), some areas may require
realignment, but for the most part the access corridor is already in existence. Moose have
frequently been observed near the existing FSR thus they have likely habituated to its
presence.
The potential for Moose-vehicle collisions will also increase due to increased traffic
flows. The roadside may provide forage opportunities for Moose and may be used as a
movement corridor, thereby increasing the risk of collisions with vehicles.
Impact from winter traffic can be expected in the lower Jumbo Valley; however the
adjacent Toby Creek Valley is more suitable winter Moose habitat, and already receives
use by wintering Moose. In the winter, steep cut-banks and graded snow berms can create
physical barriers for Moose, thus it will be important to cut escape paths through these
berms at regular intervals.
Mitigation Measures
Mitigation Measures for deer (Section 2.4.4.7) would suitably address access and traffic
impacts to Moose.
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2.5.4.8 Hikers
Impacts
The increased number of hikers utilizing mountain slopes within the project boundaries
will result in sensory disturbance to summering Moose. Impacts would be most
significant along regularly used trails. Backcountry impacts are expected primarily from
hiking and mountain biking. Off-trail use of the valley would increase sensory
disturbance and could result in localized habitat degradation (e.g., trail braiding) of low
significance.
Mitigation Measures
Mitigation strategies applied to summer deer habitat will help minimize impacts from
hiking and mountain biking. Therefore, strategies listed for Mule and White-tailed Deer
will be applied.
2.5.4.9 Garbage
Garbage associated with the resort facilities and residential areas is not expected to
significantly affect resident Moose populations, although some ingestion of litter along
frequented trails and roadways is a possibility. With effective garbage management, a
policy of pack-in/pack-out and enforcement, the impact of garbage on Moose will be
minor. Staff will be made aware of the wildlife risks associated with litter and will be
instructed to pick up stray garbage and dispose of it appropriately.

2.6

Elk

2.6.1

Overview of Occurrence

Elk inhabit Jumbo Valley during summer and early fall. They have been observed in the
valley as early as mid-May during field study, but are not well dispersed until the summer
months. No evidence of wintering Elk was recorded. Elk have, by early winter, likely
migrated through Toby Creek valley to the Rocky Mountain Trench (ca. 800 m
elevation).
2.6.2

Overview of Impact on Habitat

A summary of potential ungulate impacts from resort construction and operation is
outlined in Table 2-1. This list is applicable to Elk and other ungulate species inhabiting
the Jumbo Valley.
An overlay of the proposed project on Elk winter habitat indicates that high quality Elk
winter habitat should not be affected by project development (Figure 19a). In fact,
according to the overlay calculation of habitat loss, only habitats rated as Very low or Nil
are affected by resort development.
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Ski run and lift development could affect approximately 280 ha of High rated Elk
summer habitat. This area represents approximately 30 % of the available High rated
habitat on the site and 1 % of the available high quality habitat in the Jumbo, Toby and
Glacier Creek Valley network. Outside of the Jumbo Valley, if some resident Elk are
displaced they will likely find alternative habitat, which will meets their life
requirements.
Figures 19a and 19b are overlays of the proposed resort facilities on Elk winter and
summer habitat capability interpretations, respectively.
2.6.3

Construction Phase: Impacts and Mitigation

2.6.3.1 Ski Runs
Impacts
Clearing and construction of ski runs is expected to result in some sensory disturbance
and displacement of Elk during the summer and fall seasons when they move to higher
elevations. Ski run development will likely be staged, ensuring that most areas of the
mountain are relatively disturbance-free at any given time. Moreover, some of the
proposed runs follow existing RK Heli-skiing trails (Figure 17); thus, the disturbance will
be limited. Since ski run development will occur during the growing season, impacts are
not expected during the winter.
Under the current development scheme, the ski area is confined to a relatively small and
partially existing ski trail and hiking network. Thus, it is unlikely to affect Elk
populations indirectly by disrupting linkage zones and dispersal and migration corridors
in the valley.
Although ski run development will result in short-term impacts (primarily sensory), the
long-term benefits to Elk are expected to be positive, by way of an increase in foraging
areas.
Mitigation Measures
Large tracks of untouched forested areas will provide important security and thermal
cover for Elk during the growing season. Ski runs have been situated away from
mountain streams, ensuring that valuable riparian habitats are not disrupted.
2.6.3.2 Resort Base and Roads
Impacts
Some of the existing vegetation communities and Elk habitat in the Jumbo Creek Valley
will be lost as a result of the construction of buildings, access roads, recreational trails
and parking lots. A moderate degree of sensory disturbance is expected to occur,
particularly for individuals migrating from low elevation wintering areas to high
elevation summering areas. The effect of resort facilities and road development on
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resident Elk is expected to affect less than 40 ha of land. The resort core and associated
ski trails are expected to impact summer use areas causing possible displacement to
adjacent habitats. The entire Jumbo Valley and adjacent Toby and Glacier Valleys can
provide an additional 33 797 ha of High or Moderately High rated habitat. The Jumbo,
Toby and Glacier watersheds provide 97 % of the High or Moderately High rated habitat,
the study area contains only 3 % of higher quality Elk summer habitat. The resort base
will not be developed in one year, but will be staged over many years. Therefore, impacts
related to sensory disturbance are expected to be localized with most mid-elevation areas
free of significant disturbance. Staging of development on the site will also allow Elk
populations to adjust to habitat changes.
Benefits of the proposed resort development include positive clearing activities in areas
surrounding the resort which may result in additional summer forage.
Mitigation Measures
Mitigation measures proposed for Mule and White-tailed deer and Moose should
adequately address potential impacts to Elk.
2.6.3.3 Helicopter Use
Impacts from helicopter use to Mule and White-tailed deer apply to the local population
of Elk (see Section 2.4.3.3).
With helicopter overflight protocols established (see Section 2.3.3.3), disturbance to
summering Elk will be kept to a minimal, tolerable level. Helicopter traffic will be kept
to a minimum, will be directed away from parturitions areas, and flights will be
scheduled to avoid rutting and parturition.
2.6.4

Operation Phase: Impacts and Mitigation

2.6.4.1 Resort Base and Facilities
Once the resort and associated facilities are operational, few additional impacts are
anticipated. Human activity around the resort base will result in some sensory disturbance
and interaction with visitors, but resident Elk will likely become habituated to activity,
either moving to adjacent unoccupied areas or utilizing built-up areas nocturnally
(Schultz and Bailey 1978). In another study, investigators reported that negative
displacement occurred but was not as great as predicted. Elk used a residential area at
night and were little disturbed by normal visitor traffic on roads (Morrison et al., 1995).
In addition, Elk may utilize developed areas as a refuge from predators.
Since the current project design allows for primarily winter recreational use, Elk are not
expected to be impacted directly by human presence during the winter season since most
winter outside of the valley. They will likely re-inhabit the existing ski slopes and base
areas during the summer seasons.
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Mitigation measures outlined for deer in Section 2.4.4.1 apply to Elk.
2.6.4.2 Winter Ski Operations
Elk, like many ungulate species, is limited by its winter range. Impacts on Elk from
winter activities at the resort will be insignificant because Elk migrate out of Jumbo
Valley by late fall. From available information, they move through Toby Creek to their
wintering range in the Rocky Mountain Trench.
2.6.4.3 Avalanche Control
Avalanche control activities are anticipated for high elevations within the project area.
They will be are a considerable distance from known wintering Elk areas and are thus not
expected to result in disturbance.
2.6.4.4 Summer Ski Run Maintenance
Occasional brushing of ski runs will be necessary once the resort is operational.
However, summer maintenance will be intermittent, occurring in different areas each
year. Sensory disturbance to Elk summering in ski run areas is expected to be very
localized and of short duration.
All-terrain vehicles (ATVs) used as service vehicles throughout the immediate resort and
ski runs may cause sensory disturbance and displacement of un-habituated summering
Elk (Dorrance et al. 1975). Should Elk habituate to the occasional intrusion by ATVs,
impact would be minor.
2.6.4.5 Stormwater Run-off
In high rainfall or snow or other events resulting in large discharges, uncontained
stormwater runoff may lead to stream bank scour and minimal degradation of riparian
habitats. An effective stormwater management plan will ensure that the likelihood of
uncontained runoff will be minimal. Overall potential losses of riparian habitats will not
significantly impact overall Elk forage.
2.6.4.6 Transmission Lines
The impact to Elk from transmission lines is anticipated to be similar to impacts to deer
(Section 2.4.4.7). The overall effect will be beneficial due to the creation of new foraging
habitat.
2.6.4.7 Access Development and Vehicle Traffic
Sections 2.4.4.8 and 2.5.4.8 on impact from access development and vehicle traffic on
deer and Moose populations also apply to resident Elk. The following visitor behavioural
changes also could help minimize wildlife pressures from the presence of increased
traffic.
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1. A wildlife awareness program should be initiated at the resort entrance. It
would operated and function much like entrance booths to National Parks. The
cost of running the program could be included in the lift ticket price.
2. Wildlife Warning Signs should be placed at the entrance to the access road, at
strategic locations along the access road (i.e. high-risk areas), and within the
resort base area.
3. As part of a recommended education program for residents and resort
personnel a committee or persons should be allocated to monitor highway
traffic and regulate any interactions of tourists/visitors with wildlife. In
conjunction with “no stopping” signs on roadways, this educational program
should help prevent traffic jams that result from wildlife viewing.
2.6.4.8 Hikers
Impacts
The increased number of hikers utilizing mountain slopes within the project boundaries
potentially will result in sensory disturbance to summering Elk. Impacts would be most
significant along regularly used trails. Off-trail use of the valley would increase sensory
disturbance and could result in localized habitat degradation (e.g., trail braiding) of low
significance.
Mitigation Measures
Management techniques that reduce impact from backcountry recreation on Elk summer
range include those recommended for Mule and White-tailed Deer. Provided that hikers
remain on sign-posted trails, potential impacts would be of low significant.
2.6.4.9 Garbage
Garbage associated with the resort facilities and residential areas is not expected to
significantly affect resident Elk populations, although some ingestion of litter along
frequented trails and roadways is a possibility. The impact of garbage on Elk will be
minor, with effective garbage management, a policy of pack-in/pack-out and
enforcement. Staff will be made aware of the wildlife risks associated with litter and will
be instructed to pick up stray garbage and dispose of it appropriately.

2.7

Black Bear

2.7.1

Overview of Occurrence

In early spring, Black Bears are found primarily in low elevation riparian habitats,
particularly areas with skunk cabbage, along hydroseeded road edges, and openings on
warm aspects. Summer activity is more widespread, as bears take advantage of green-up
at higher elevations, and herbaceous vegetation and maturing berries at lower elevations.
In fall, an abundance of huckleberries at higher elevation is attractive to bears.

108

Wildlife Impacts and Mitigation

2.7.2

Overview of Impact on Habitat

The proposed project may conflict with middle elevation winter denning habitat for Black
Bear. Goodrich and Berger (1994), Linnell et al. (2000) note that the tendency for high
overlaps between bear denning sites and potential winter recreation areas results in a high
potential for den abandonment due to human disturbance. They recommend that bear
denning areas receive protection from human disturbance during the winter. Fewer
habitat conflicts are anticipated for the lower and high elevations.
Much of the area within the ski run areas will remain as high quality foraging habitat
after revegetation (if necessary). Conflict areas are less of a concern in summer and fall
when bears are widely distributed in the Valley and have a wide range of foraging
opportunities available to them.
2.7.3

Construction Phase: Impacts and Mitigation

2.7.3.1 Ski Runs
Impacts
Clearing and construction of the ski runs is expected to result in some sensory
disturbance of Black Bear during the summer and fall seasons when Black Bears forage
at higher elevations on lush herbaceous growth and huckleberries. Ski run development
will likely be staged, ensuring that most areas of the mountain are relatively disturbancefree at any given time.
In the long term, development of herb and shrub dominated habitats on ski runs will
provide excellent foraging habitats for Black Bear in early spring, summer and fall. The
incremental increase in available high quality foraging habitats for bears is considered to
be significant and may off-set habitat losses associated with the resort development.
Mitigation Measures
Most ski runs have been designed to maintain large areas of forested habitats between
lifts. These forested areas will provide important security and resting cover for Black
Bear during the growing season. In addition, ski runs have been situated to ensure that
valuable riparian foraging habitats are not disrupted, and lifts have been designed to
minimize impacts to riparian habitats.
2.7.3.2 Resort Base and Roads
Impacts
Resort base and road development at lower elevations will occur over a long period of
time in areas utilized by Black Bear in all seasons. A moderate degree of sensory
disturbance is expected to occur. Clearing and land development will permanently
remove habitats, and lead to displacement into adjacent areas for animals currently
utilizing these areas. The effect of resort and road development on local Black Bear
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populations is expected to be significant, although not likely to threaten the viability of
regional populations.
Mitigation Measures
Since resort development will occur over several years, impacts related to sensory
disturbance are expected to be localized leaving most mid-elevation areas relatively
undisturbed. Habitat changes will also occur over many years, permitting local animals to
adjust to these changes.
Riparian areas are being avoided. Thus, these riparian corridors will retain important
foraging areas and security habitat, allowing altitudinal movements of Black Bear within
the study area.
To ensure that unacceptable mortality of Black Bear does not occur, staff and residents
will not be permitted to carry firearms or hunt on the property during construction or
operation. In addition, recreational use of all-terrain vehicles and feeding, harassment, or
destruction of any wildlife by project personnel on or near the facilities will be
prohibited.
2.7.3.3 Helicopter Use
Helicopter use has some potential to disturb Black Bears during the growing season.
Effects are likely to be marginal since most flights would be conducted a considerable
distance above ground and pilots would be adhering to strict wildlife-overflight
guidelines. Minimum heights above ground and distance from Black Bears will be
observed.
2.7.4

Operation Phase: Impacts and Mitigation

2.7.4.1 Resort Base and Facilities
Impacts
The experience of other resorts (e.g., Whistler-Blackcomb) suggests that viable Black
Bear populations can still exist in close proximity to developed areas, provided that
measures to reduce human-bear conflicts are in place. Ongoing sensory disturbance
resulting from human activity will likely reduce habitat effectiveness in the immediate
area of developed areas. Impacts associated with garbage disposal and resulting, socalled, ‘problem’ bears are described in more detail under the section titled ‘Garbage’.
Mitigation Measures
Similar to what has been undertaken in the communities of Revelstoke and Whistler,
Jumbo Glacier management will facilitate the formation of a Black Bear task force or
bear management committee that will further develop a comprehensive bear management
plan for the proposed development. The primary goal of the plan will be to minimize the
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number of human-bear conflicts and the number of bears that may need to be destroyed.
Essential components of the plan will include:
1. Public education to inform residents of proper waster disposal methods and to
encourage greater human tolerance of bear presence;
2. Installation of bear-proof garbage containers;
3. Enforcement of proper waste management practices for both residential and
commercial areas and;
4. Identification and preservation of critical foraging and denning areas,
movement corridors and security/thermal cover.
A bear awareness program will be implemented, where project staff employed during the
active bear season will be given special training. In addition, a public education program
will be implemented to inform summer recreationalists about special precautions to avoid
undesirable encounters. A pack-in/pack-out policy will also be implemented.
Maintenance of a bear sighting log will help resort staff identify areas where the
probability of a bear-human interaction is expected to be unacceptably high. Temporary
or possibly permanent trail closures may be implemented to minimize human access to
such areas.
A policy will be initiated which prohibits feeding bears, with contravention subject to
fines or legal action, as was enforced in the Resort Municipality of Whistler (Globe and
Mail, September 12, 2002, A12).
2.7.4.2 Winter Ski Operations
Impacts
For winter den sites, Black Bear tend to select slopes with higher snow accumulations
because of the insulating properties of snow (Goodrich and Berger 1994). From the
Norecol field studies (1992-1993), Commander Basin and the basin east and north of
Jumbo Creek have suitable denning terrain.
There is a possibility that bears selecting denning areas adjacent to ski runs would be
subject to sensory disturbance caused by skiers and lift equipment during the winter
months. Mitigation measures will be implemented to protect any known den sites from
such disturbance. With mitigation impacts from winter ski operations are not expected to
have significant impacts to hibernating bears.
Mitigation Measures
Human disturbance and potential for a human-bear encounter will be minimized by
having ski runs situated away from any identified den site.
A management plan will be developed for all active bear dens located within the project
area to minimize sensory disturbance to hibernating bears, and to avoid potentially
harmful human-bear encounters. In cases where active dens have been located within the
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development area, closure of ski runs and other winter use areas could be a consideration
to minimize impacts.
2.7.4.3 Avalanche Control
Avalanche control activities at high elevations within the project area are expected to be
very infrequent and are unlikely to lead to disturbance of denning bears unless bears are
located in close proximity to the cannon discharge areas. Most bears likely hibernate in
areas with large Western red cedar, often in valley bottoms and remaining areas of oldgrowth timber. However, some bears will hibernate at high elevations where snow cover
is significant. Cannons will not be discharged near any bear dens that may be identified.
2.7.4.4 Summer Ski Run Maintenance
Maintenance of ski runs will be necessary on a sporadic basis and in limited areas once
the ski resort is operational. Bears foraging in ski run areas during the growing season
may be subject to very localized and temporary sensory disturbance. The potential for
human-bear encounters is enhanced in areas where shrub growth obscures workers and
foraging or resting bears. Ski run maintenance is not likely to greatly affect foraging
opportunities for bears in ski lift areas, since brushing treatments will likely be directed
towards young conifers and deciduous trees (e.g., shrubs).
Workers involved in run maintenance activities will be briefed about the potential for
Black Bear encounters and given appropriate equipment to avert negative encounters
(e.g., bear bells, bangers, pepper spray).
2.7.4.5 Stormwater Run-off
Uncontrolled stormwater run-off stream may lead to bank scour and degradation of some
riparian habitats. However, with a well designed stormwater management plan, it is
unlikely that uncontrolled stormwater events will occur. Potential losses of riparian
habitats are not likely to significantly impact foraging areas for Black Bear.
2.7.4.6 Transmission Lines
Herb and shrub dominated communities maintained below transmission lines will result
in increased foraging opportunities for Black Bear. The open, accessible habitats along
transmission lines may also facilitate bear movement.
2.7.4.7 Access Development and Vehicle Traffic
Impacts
Human use of the up-graded/new access corridor will potentially increase disturbance of
local Black Bears. Habitat effectiveness in proximity to access corridors will be reduced.
Black Bear foraging along roadsides may be subject to minor harassment by resort
visitors. The potential for bear-vehicle collisions will likely increase, but collisions are
not expected to be a significant source of bear mortality within the project area provided
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that appropriate mitigation measures are put into place. Hunting and poaching may also
increase due to increased access to the area; however, with appropriate enforcement this
can be avoided.
Mitigation Measures
The following mitigation measures should be considered during the upgrading and/or
realigning of the access road into the proposed resort development.
1. The use of existing Forest Service Road(s) will be maximized and the
construction of new roads will be minimized to avoid impacting undisturbed bear
habitat. The width of road clearing for potential future upgrades will be
minimized to avoid impacting moderate to high value feeding and security
habitat.
2. High quality security habitat adjacent to roads will be maintained and/or restored,
when practical.
3. New temporary roads that are constructed to access ski runs for clearing and lift
placement will be designed to facilitate eventual decommissioning. Temporary
roads will be re-vegetated with native vegetation or left for natural conifer
regeneration. Where possible, this should occur after one season of use.
4. Clearing widths, low cuts and fills of new roads will be minimized.
5. Existing drainage patterns along roads will be maintained.
6. Top soil removal from road construction will be stored and re-used during
revegetation of roadsides. During revegetation, the use of plants that will attract
bears will be avoided.
7. Roads will be created to avoid blind corners and the potential for sudden
encounters between motorists and bears.
8. Where practical, road construction or maintenance will be avoided during key
bear periods (i.e., spring-early summer and late fall).
It is unlikely that traffic volumes from the proposed resort development will significantly
disrupt bear movements, particularly since the speed limit along the access road will be
significantly less than the posted limits of major highways (e.g., Trans-Canada Highway),
where wildlife-vehicle collisions are of mounting concern.
In order to reduce the risk of bear-vehicle collisions, the project proponent and resort
management should establish within the resort base area a “Bear Information Centre.”
The Centre should operate through the active bear season (April-November) and should
inform and remind visitors and residents of the potential dangers of bears and the
potential for bear encounters while at the resort.
In addition to the Centre, resort management should initiate a bear monitoring program to
identify areas of high risk for bear encounters. Access to such areas can be restricted to
reduce or avoid human-bear interaction. This program could involve the cooperation of
government agencies and public interest groups.
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The resort access road should be designed for low speed limits (e.g., 50-60 kph); this
limit must be strictly enforced by resort staff and the local RCMP. Wildlife Warning
Signs should be place at the entrance to the access road and at strategic locations along
the road where the frequency of bear crossings may be higher than normal. Moreover,
wildlife carcasses within 100 m of roadways will be removed to areas away from visitor
activity to avoid the possibility of vehicle-wildlife collisions due to bears (and other
carnivores) feeding on carcasses.
If fencing is required during future resort phases, overpasses and underpasses should be
constructed to promote bear (and wildlife) movement across roads. The crossing should
be located where: road density and human disturbance is low; the terrain possesses
appropriate characteristics; and the road is associated with good drainage and high quality
food and security habitat.
An educational program for residents and resort staff is recommended. As part of this
program, a committee or persons should be allocated to monitor highway traffic and
regulate any interaction of visitors and residents with bears. Resort staff will manage
traffic to ensure that traffic snarls to not form due to bear watching motorists. This will
involve a combination of traffic controls, answering questions and ensuring that the
public does not approach or behave inappropriately around bears (and other wildlife).
2.7.4.8 Hikers
Impacts
The increased number of hikers utilizing Jumbo Valley will result in sensory disturbance
to Black Bear and an increase in the possibility of human-bear encounters. In areas of
high summer recreational use, Black Bears may initially avoid habitats in close proximity
to heavily traveled trails. However, like many species, Black Bears will likely become
somewhat habituated to regular and predictable human use. Off-trail recreational use of
the area would result in a possible increase in disturbance. Management should consider
restricting trail access into areas that are frequented by Black Bears.
Mitigation Measures
The availability of human food and garbage on recreational trails is considered a potential
cause of bear management problems and public safety. The following measures should be
implemented to reduce the impact to Black Bears from hikers.
1. Staff should routinely monitor trail areas and identify any areas with insufficient
bear-proof garbage collection bins. These deficiencies will be remedied
immediately by resort operations.
2. A policy of “Pack in-Pack out” will be strictly enforced on all recreational trails.
3. Overnight camping along trails will not be permitted.
4. Bear warning signs will be posted at all entry points to trails.
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2.7.4.9 Garbage
Impacts
Improper garbage disposal and management has the potential to cause highly significant
negative impacts on resident Black Bears. Bears are natural scavengers and will be
attracted to areas where refuse or garbage is readily available. Once a bear becomes
accustomed to foraging on non-natural food sources and loses its fear of humans, it will
quickly become a ‘nuisance’ or ‘problem’ and may be considered a risk by local
residents. Inevitably, these ‘problem’ bears are killed or relocated. Numerous mitigation
and management options exist to ensure that the potential for development of ‘problem’
bears is minimized.
Mitigation Measures
A comprehensive Grizzly Bear Management Plan (Appendix 5C) has been developed for
the Jumbo Valley site. It contains measures that are applicable to Black Bears including
garbage management recommendations. Essential components of the plan include:
•

All outdoor trashcans and dumpsters will be of bear resistant design and all
trashcans will have plastic removable liners to contain odours;

•

Areas of concentrated visitors use will be maintained as litter-free as possible;

•

Garbage pick-up will be carefully scheduled to prevent overflow of cans and
to assure leaving as little garbage as possible overnight;

•

All bear proof containers will be picked up as quickly as possible to minimize
odours and spillage;

•

Drive through inspections for garbage will be performed in residential areas;

•

When loaded, trash collection vehicles will proceed directly to the appropriate
transfer location. In the event that late-night pick ups are necessary, the loaded
vehicle may be stored in a secure area;

•

Mishandling of garbage by resort residents/visitors will be reported to resort
officials. A repeat offence will result in a citation and may be grounds for loss
of in-resort privileges;

•

Planting of fruit trees, compost and other bear attractants will be avoided;

•

A trained bear official employed by the resort will patrol all grounds and
roads into and within the site during active hours to assure that food and
garbage are stored properly and to talk to visitors about bears in the country;

•

Facility personnel will identify and correct operational and maintenance
deficiencies regularly on an on going basis;

•

All commercial operators will be given food and garbage management
guidelines for the area as part of their business license conditions;

•

Garbage transfer or detainment areas will be fenced with bear resistant
fencing or electric fencing;
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All enclosures for refuse will be cleaned and disinfected both inside and out at
least once per year;

•

No garbage is to be buried; and

•

Odour control from sewage facilities will require a demanding management
approach.

The relocation and lethal removal of ‘problem’ wildlife will be considered only when
deemed appropriate and necessary by Jumbo Resort management and the local
Conservation Officer. A program of managing wildlife-human conflicts will be based on
similar successful programs in other mountain communities such as Banff, AB and
Revelstoke, BC (FLCG 2003).
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2.8

Grizzly Bear

For Grizzly Bear, Option 2 of the Project Specifications was chosen. A detailed Grizzly
Bear Management Plan is provided in Appendix 5C.

Project Report Specifications
D.3(C) Grizzly Bears
Scope of Review
1. The overall scope of the grizzly bear assessment must be based on the eventual construction and
operation of the resort at full ‘build-out’ (i.e., with approximately 7 000 bed units), and on
assuming maximum potential impact on grizzly bears.
Data Collection and Analysis
Specifically, for inclusion of results in the project report, the proponent must:
2. Carry out a review of existing research studies undertaken in B.C. and adjacent jurisdictions,
including the northwestern U.S. States, with respect to grizzly bears and their response to land
use activities.
3. Conduct and report on interviews with long-time users of the Jumbo Creek valley and adjoining
valleys, as required more generally for wildlife assessments by specification D.3(B)#9.
4. Apply the research literature review and interview results to existing 1:20,000-scale habitat
capability information to provide a detailed analysis of the direct effects of the project within the
Jumbo Creek valley.
5. Undertake a detailed analysis of the indirect on-site effects of the project within the Jumbo Creek
watershed, including disturbance during denning and abandonment of portions of habitat in
response to habitat division (‘fragmentation’).
6. Undertake a detailed analysis of the indirect off-site effects of the project within the watersheds of
Jumbo, Toby, Horsethief, Glacier, Hamill, Carney, Howser and Dutch Creeks.
7. Collect and compile data on grizzly bear habitat capability.
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Cumulative Effects Assessment
8. Compile these data in a form suitable for direct input into a cumulative effects assessment model
(based on the US Forest Service’s model, as modified by written agreement between MELP and
the proponent).
9. At the proponent's exclusive discretion, assess the cumulative impacts of the project using the
cumulative effects model.
10. Provide information to a panel of grizzly bear specialists, selected by MELP, with respect to the
assumptions which were used, or which, in its view, should be used, in the cumulative effects
model, regarding quantification of grizzly bear habitat values.
11. Carry out a review of existing literature to identify, describe and assess the effectiveness of
mitigative strategies and techniques applicable to land use impacts on grizzly bears and their
habitats. Propose measures to prevent or mitigate the identified adverse direct, indirect and
cumulative effects.
Population Monitoring through Genetic Testing
12. Monitor and report on the potential direct and indirect effects of the project to predict, detect and
assess changes (if any) in grizzly bear numbers and distribution.
Impact Management
13. Provide plans to evaluate and monitor the effectiveness of mitigation actions and measures,
including plans to allow modification of such measures and actions to increase their
effectiveness.
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2.8.1

Overview of Occurrence

The resort development is located within the 4 473 km2 large Central Purcell Grizzly
Bear Population Unit (GBPU) (Austin 2000, Strom et al. 1999). The Central Purcell
GBPU has a provincially estimated population of 164-186 Grizzly Bears according to
habitat capability; the current minimum population estimate for the GBPU is 130
individuals (Austin 2000).
Within the project area, Grizzly Bears were observed during the field research on three
occasions along Jumbo Creek. The occurrences were during the months of May, when a
sow and a two-year old were observed at Jumbo Creek, near Leo Creek; June, when a
young adult was observed feeding along upper Jumbo Creek; and July, when a young
adult was observed East of Leo Creek along Jumbo Creek.
AXYS Environmental Consulting Ltd. (AXYS) was retained by the B.C. Environmental
Assessment Office and the project proponent to conduct surveys and estimate the
abundance and seasonal distribution of Grizzly Bears in the Central Purcell study area,
which was defined as Stockdale, Horsethief, Toby, Glacier, Hamill and Jumbo Creeks.
AXYS conducted hair sampling of the Grizzly Bear population from June to July 1998.
Their field results, combined with subsequent DNA analysis of the hair samples which
were collected, suggest a population of 45 Grizzly Bears (confidence interval 37-68)
within the 1 650 km2 study area.
The study suggested that the population in the area is non-uniform, with no hair samples
collected in the lower and middle Horsethief Valley. Of the 18 female Grizzly Bears
found in the study area, five of the hair samples were collected in the Glacier Creek
watershed, three in Stockdale Creek, three in lower Toby Creek, three in upper and south
Toby Creek drainages, two in the Jumbo Creek watershed, and one in each of Farnum
and Hamill Creek watersheds. The majority of hair samples were collected within the
southern one-third of the study area, specifically in Hamill, Toby and Glacier drainages
(Strom et al.1999) and most of these were males. Notably, Apps (2003) estimated
through his cumulative effects assessment (CEA) that impacts from the proposed Jumbo
Glacier Resort (JGR) may affect the Jumbo, Toby and Horsethief watersheds, and of
these three watersheds, the results from Strom et al. suggest that Grizzly Bears do not
frequent the Horsethief and Jumbo drainages relative to neighbouring drainages.
Population and distribution monitoring should continue, because as Strom et al. noted
these results should not be taken as definitive, but the results, in addition to the modeling
results from Apps (2003), do suggest that Grizzly Bear impacts due to JGR may only be
felt in the Toby Creek drainage. The impact to the Toby Creek drainage is predicted by
the CEA model to be at a level of 3% (Apps 2003). Values less than 5% are commonly
considered statistically insignificant as 5% is the commonly accepted standard of
statistical significance (Zar 1984)
The authors of the AXYS report concluded that there is a currently viable resident
population of Grizzly Bears occupying the Central Purcell study area.
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2.8.2

Overview of Previous Studies*

* See the Grizzly Bear Management Plan for a more comprehensive literature review.
2.8.2.1 Habitat Impacts Studies
Austin (2000) notes that the Jumbo Creek drainage contains highly suitable Grizzly Bear
habitat, but he also notes that the effectiveness has been reduced by the existing level of
human disturbance associated with hiking trails, forestry activity and the valley road and
backcountry hut. A report by Clayton Apps (2003) confirms Austin’s assertion that the
valley has been impacted by external, anthropogenic influences. In Apps’s cumulative
effects assessment (CEA) for the project, the Jumbo watershed is the third least effective
watershed in the Central Purcell Mountains. Presumably, this is due to the impacts listed
by Austin (2000). Apps estimated that within the CEA area, the proposed project is
projected to decrease grizzly bear habitat effectiveness by 1.5%, resulting in an overall
habitat effectiveness value of 75%, which is well within the habitat effectiveness
threshold of 70%-80% suggested by Herrero and Herrero (1996). From Apps (2003),
habitat effectiveness is defined as “the realized ability of a species to inhabit and persist
within a landscape after accounting for human influence factors.” From Apps’s
preliminary CEA results, the most valuable Grizzly Bear habitat, according to habitat
effectiveness are the Fry, Carney, Hamill, Stockdale and Howser watersheds. The former
watersheds all possess habitat effectiveness values greater than 80%.
The access road to the Jumbo resort has the potential to impact Grizzly Bear populations.
Chruszcz et al. (2003) studied roads in Banff National Park. Their findings suggested
that Grizzly Bears use areas close to roads more than expected, particularly low volume
roads. The authors found that habituated bears were closer to roads than wary bears, as
one would expect. Males were closer to low volume roads than females but crossed
roads less than females during the berry season. When bears crossed roads, crossing
tended to occur at sites with higher habitat rankings, and generally from lower to higher
habitat rankings at low volume roads. Chruszcz et al. note that Grizzly Bears learn to use
habitat adjacent to roads because traffic is relatively constant and predictable and has no
negative stimulus associated with it; therefore, they learn to accept the intrusion (Herrero
1985, McLellan and Shackleton 1989). They also recommend the maintenance of highquality Grizzly Bear habitat adjacent to roads and recommend that wildlife managers
address the effects of traffic volume on the road-crossing decisions of Grizzly Bears.
They concluded that the Trans-Canada Highway, which dissects Banff National Park,
acts as a partial barrier (or filter), and that it is unlikely that isolation effects will occur in
the Banff Grizzly Bear population.
Similar to Chruszcz et al.’s results Gibeau et al. (2002) found that females remained
farther away from paved roads than males. However, the authors found that this
tendency was present regardless of habitat quality and the time of day. Males were closer
to paved roads when within or adjacent to high quality habitat and during the period of
least human activity. Bears were also found closer to trails during periods of human
inactivity when these trails were within high quality habitat. Gibeau et al. concluded that
management agencies must maintain access to high quality habitat, especially for adult
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females, and create new opportunities to support the reproductive potential of the
population.
Related to the effects of roads and development on Grizzly Bears, Mattson et al. (1987)
set out to determine 1) if levels of Grizzly Bear habitat use, along roads and around
developments were equal to what was expected based on habitat quality, 2) if
productivity of occupied habitat was equal to that expected with non-selective use along
roads and around developments, 3) whether there was any evidence of road and
development avoidance by bears and, if so attempt to quantify this, and 4) if sex and age
classes differed with habitat type. They used a zone of influence of 4 km along roads and
6 km around developments. Their data suggests that Grizzly Bears are avoiding a 3 km
buffer along roads and during the fall they move to a buffer of 4 km. Gibeau and Heuer
(1996) and Mattson et al. (1993) also document avoidance of human facilities. Some
problems in Mattson et al. study that they identify are the inaccuracy of their aerial
locations of Grizzly Bears and conducting their searches for radio-collared bears during
the day, when many Grizzly Bears are nocturnally active, especially during the summer.
They make conclusions regarding avoidance of roads and developments but they failed to
meet their objective of quantifying the effect of the roads and development on the Grizzly
Bear population.
Mace et al. (1996) found that Grizzly Bears in the Swan Mountain study area of Montana
exhibited either a neutral or positive selection for buffers surrounding closed roads and
roads receiving fewer than ten vehicles per day, but avoided buffers surrounding roads
having more than ten vehicles per day. The authors also found that Grizzly Bear habitat
selection tended to be strongest for elevation and cover type variables relative to total
road density, indicating that although roads play an important role in habitat selection
there are other natural factors which play more significant roles. Mace et al. suggest the
following as a means to mitigate road presence and traffic volumes: minimize road
density during the spring and traffic volume in watersheds having highly preferred
habitats such as those with avalanche chutes. Subsequently, based on local knowledge of
habitat selection patterns, road density standards could then be relaxed somewhat in less
suitable habitat, allowing increasing public use while minimizing threats to the local
Grizzly Bear population.
The barrier created by roads is discussed by Alexander and Waters (2000). Their
research in Banff National Park identifies predictors for Grizzly Bear movement based on
aspect: Alexander and Waters found that Grizzly Bear movement tends to be from the
south, southwest and west facing slopes. Flat slopes, areas of low topographic
complexity and slopes lower than 5° were also effective predictors of animal movements.
Mitigation measures for road impacts should attempt to facilitate normal wildlife
movement most effectively. Should wildlife underpasses be considered as a means to
maintain wildlife corridors, Clevenger and Waltho (2000) suggest that future underpasses
be designed around topography, habitat quality, and location. These measures to
maintain movement will not be successful if human activity is not managed.
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2.8.2.2 Human Interaction Studies
The proposed JGR has the potential to conflict with middle to high elevation winter
denning habitat for Grizzly Bear. Linnell et al. (2000) note that the tendency for high
overlaps between bear denning sites and potential winter recreation areas results in a high
potential for den abandonment due to human disturbance. They recommend that bear
denning areas receive protection from human disturbance during the winter. Fewer
habitat conflicts are anticipated for the lower elevations.
Much of the area within the ski run areas will remain as high quality foraging habitat
after revegetation (if necessary). Conflict areas are less of a concern in summer and fall
when bears are widely distributed in the Valley and have a wide range of foraging
opportunities available to them. However, there is only one hiking trail proposed for the
project which has the potential to cross through high quality Grizzly Bear habitat. Efforts
should be made to locate summer hiking trails outside of habitat considered highly
effective for Grizzly Bears. For hiking trail buffer zones, based on the reaction of
Grizzly Bears to human disturbance on trails, a set-back allowance with a minimum of
152 m (Chester 1980) could be considered, with final designs much more conservative.
Additionally, hiking trails should incorporate mitigation measures as outlined by
Creachbaum et al. (1998) in their re-design of campgrounds in the Shoshone National
Forest (Wyoming).
Relevant aspects of Creachbaum et al.’s (1998) criteria for designing Grizzly Bear
friendly campgrounds are: 1) use buffer zones, leave strips, trails and barriers (e.g., drift
fencing) to help direct bear travel; 2) consolidate bear attractants in one area, and prevent
access to Grizzly Bears; 3) avoid areas of high bear activity; 4) locate trails away from
watercourses. Grizzly Bears use these as movement corridors and the noise from streams
interferes with hearing thus increases the risk of surprise encounters; 5) locate trails away
from established game trails; 6) limit the chance of surprise encounters by maximizing
the sight distance on trails by removing vegetation; 7) ensure that palatable vegetation is
not present on trails; 8) ensure that hiking groups are greater than two persons (Nadeau
1987) and that they remain on designated trails; and 9) make attractants unavailable to
wildlife.
In addition, Creachbaum et al. and other authors, suggest seasonal trail closures in habitat
where Grizzly Bears are active. This is especially important during years of food
scarcity.
Grizzly bears-human conflicts have been studied rather extensively in the Greater
Yellowstone Ecosystem (GYE) (e.g., Gunther et al. 2002). Gunther et al. recorded 227
Grizzly Bear-human conflicts in the GYE in 2001. Anthropogenic food was the cause of
conflict in 56% of the cases followed by livestock (26%), property damage in order to get
food (12%), feeding in orchards (3%), injuring people (2%), and feeding at beehives
(2%). There were 31 Grizzly Bear captures, 19 bear deaths due to humans and 16 bears
were removed from the population. From these and other studies of Grizzly Bear-human
conflicts it becomes apparent that the major management problem lies in controlling the
availability of human food (Herrero 1985). A source of Grizzly Bear mortality not
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addressed in Gunther et al., but referred to in IGBC (1987) is the problem of non-sport
mortalities caused by hunters, most (87%) of whom perceived the bear as an immediate
or potential threat to their life or property.
Grizzly Bear den disturbance is often identified as a potential impact from recreational
snowmobiling. Podruzny et al. (2002) noted that den disturbance can cause 1) an
elevated expenditure of energy, 2) den abandonment, 3) loss of cubs, and 4) displacement
from denning areas. The authors recommend that, for management purposes, agencies
identify denning areas and estimate the overlap with snowmobiling areas. The
parameters used by Podruzny et al. to model Grizzly Bear denning habitat were: slope,
elevation, forest cover and solar radiation; solar radiation acts as a proxy for
topographical aspects. In the GYE, the authors concluded that the availability of denning
sites was not a limiting factor. The model introduced by Podruzny et al. can be used by
land managers to identify potential conflict areas and thus minimize potential impacts of
winter recreation and other activities on denning bears. A second conclusion suggested
by the data is that females do not locate their dens in areas different from the rest of the
GYE Grizzly Bear population. Their data suggest that females with cubs are not any
more or less susceptible to disturbance while in the den when compared to other
segments of the population. This result is contrary to what many biologists have asserted
in the past.
Haroldson et al. (2002) conducted a study similar to Podruzny et al. in that they analyzed
the effects of snowmobiling on Grizzly Bear denning. The authors concluded that
snowmobiling in the spring is dangerous because females with cubs are still confined to
the area of the den. Unlike the previous study, Haroldson et al. did state that females are
more sensitive to disturbance; they also recorded female dens at elevations 100 m higher
than the rest of the population. Similar to other den studies, they found that den entry
depended on food availability and weather. Other important results of the study were: 1)
researchers documented that security at the den site is important, especially at the time of
entry, 2) less den abandonment was documented if the disturbance occurred late in the
winter, relative to disturbances at the time of den entry, and 3) they found that there was a
high risk of impact when females with cubs move to lower elevations after emergence
because of the increased risk of human disturbance. Haroldson et al. concluded that
agencies should combine their observations on den chronology with descriptions of
suitable denning habitats for Grizzly Bear to limit disturbances to denning Grizzly Bears.
2.8.2.3 Impacts of Ski Hill Development
A study of Grizzly Bears, habitat and humans was conducted in Banff National Park
(Jalkotzy et al. 1999). This particular study was different for other bear studies
conducted in the Bow Valley because one aspect of the study investigated the impact
within the Lake Louise Bear Management Unit (BMU), which includes the Skiing Louise
ski resort. Jalkotzy et al. found that cleared ski runs on the Skiing Louise lease were
strongly selected habitats during the spring. Early green-up of forbs on the lower slopes
of the ski runs attracted bears in the spring. Spring is one of the most critical seasons for
post-hibernating Grizzly Bears and sows with newly born cubs, thus the valuable spring
ski run habitat could be very important to survivorship. Jalkotzy et al. found that,
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although selection for ski run habitat weakened in the summer, attraction to these
artificial openings in the summer continued as green-up progressed up the slope. Berry
production, tends to be greater along the ecotone between the predominately closed forest
surrounding the ski run and the open runs than in closed forest itself, thus these ski run
interfaces provide foraging opportunities in the late summer.
The researchers also recorded core home range for radio-collared Grizzly Bears which
included a wide variety of human infrastructure, including the Skiing Louise lease.
Movement for the radio-collared bears in this study was regularly recorded across
secondary highways (i.e., Icefield Parkway and Bow Valley Parkway) in the area. Two
of the Grizzly Bears in the study crossed a road on the lease at least several times per day,
both during the day and at night. This road, although not open to public traffic, was used
frequently by Skiing Louise staff and others with permission (Jalkotzy et al. 1999).
The hiking trails on the Skiing Louise leased land were also investigated by the research
team. According to Jalkotzy’s research, Grizzly Bear selection of home range did not
appear to avoid areas with hiking trails. Shallenberger and Jonkel (1980) found that
Grizzly Bears in the Rocky Mountain East Front tend to use habitat closer to low and
moderately used trails than to trails receiving high or extremely high use. Their
behaviour relative to human developments is likely the result of their ability to tolerate
humans as a means of accessing food or finding security form dominant bears. They
became habituated in close proximity to humans and human development on the ski hill.
Several thousand hikers per month use the Lake Louise BMU during the summer. Use of
hiking trails during the spring was rated as low (<100 users per month), and in the
summer and fall virtually all human disturbances were rated as high (>100 per month).
As a mitigation strategy, Jalkotzy et al. proposed capping the summer use of areas of the
Lake Louise BMU and a neighbouring BMU would probably achieve the habitat
effectiveness target set out by the management plan, which for the Lake Louise BMU is
>60% habitat effectiveness (Jalkotzy et al. 1999). They also suggest that mitigation
strategies could also incorporate the decommissioning of trails, picnic areas
campgrounds, backcountry huts, etc.
Researchers Hadden and Jonkel (1983, cited in IGBC 1987) noted that, for a proposed ski
resort in northern Montana, the most impact from the resort would result from habitat
alteration and increased potential for human activity in the non-ski seasons. .The same
conclusion was drawn by Reid et al. as they evaluated the effects of a proposed Clark
Fork snowmobile corridor on Grizzly Bears (cited in IGBC 1987). They felt that the
most serious consequence of the development were off-season uses. The stress caused by
two-wheel vehicular traffic was of greatest concern, especially in the late fall and early
spring. Base on these evaluations, it would appear that careful management of and
limitation on non-winter recreational activities is critical for the maintenance of Grizzly
Bear spring-fall habitat.
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2.8.2.4 Habitat Use Studies
In the spring, adult females are associated with low to mid elevation habitats, and in
summer and fall, females were positively associated with mid to high elevations. These
were the findings of a study by Mace et al. (1999). They found that logistic regression
coefficients for the spring were negative for all road and human activity variables.
Summer and fall coefficients were also negative for road, human activity and trail
variables. The statistical results imply, based on their available data, that there was
avoidance of roads and human activity from spring to fall, with additional trail avoidance
in the summer. Due to the strong indication of seasonal variations in habitat use, Mace et
al. recommend that habitat management agencies implement reductions in road densities
in seasonal habitat and implement methods to maintain habitat function on private lands.
A more comprehensive review of habitat use studies is included in the Grizzly Bear
Management Plan by ENKON Environmental.
2.8.2.5 Linkage Zone Studies
The Interagency Grizzly Bear Committee (IGBC) is the committee of American and
Canadian agencies working cooperatively to implement the Grizzly Bear Recovery Plan
(USFWS 1993, Ruediger 2001)) and conserve and recover the Grizzly Bear in North
America. The IGBC is involved in a wide range of activities to accomplish this goal
including limiting human-caused mortality, habitat management, management of bears
that come into conflict with human activities, education efforts with users of Grizzly
habitat, and outreach and cooperation with private land owners in Grizzly habitat.
Habitat fragmentation is one of the issues complicating the conservation of grizzly bears
and many other species of wildlife. Habitat fragmentation is the process of separating
populations of animals and their habitats into smaller and smaller units. The main factor
causing habitat fragmentation is human disturbance. Linkages of wildlife populations
across areas of human development must be maintained, in order to have secure Grizzly
Bear populations.
To address the issue of habitat fragmentation, the IGBC supports the identification of
areas within and between the major Grizzly Bear ecosystems where wildlife can live or
move between existing large blocks of relatively secure habitat. These areas are called
linkage zones. Linkage zones occur primarily between large blocks of public lands.
Cooperation and coordination between public land managers, wildlife agencies, private
landowners, and transportation agencies is required to maintain linkage zones. The IGBC
supports this cooperation and coordination.
The IGBC is developing a Linkage Zone Report with the objective of identifying the
areas where linkage for carnivores is still possible between ecosystems. The organization
is producing GIS maps of linkage zones in each major mountain valley where human
development and transportation structures influence carnivores in the Northern Rocky
Mountains (Servheen et al. 2003).
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One project relates to linkage zone prediction (LZP). It depends on GIS to model and
graphically display the opportunities for wildlife movement between areas; these areas
would have highest potential for linkage between habitat units for various carnivores.
The LZP model was developed to quantify, in an iterative fashion, the extent to which
human development has limited potential for movement between blocks of public lands
in the Northern Rockies. The main assumption is that human activities are the primary
determinant of wildlife distribution in developed areas. The model uses 4 digital layers
in the GIS model to predict potential linkage zones.
•

Road density;

•

Human developed sites and the influence zone around them;

•

Presence or lack of vegetative hiding cover; and

•

Presence of riparian zones.

Clevenger et al. (2002) developed empirical and expert models (for Black Bear) for
determining the location of mitigation passages for wildlife. These can be used as tools
for resource and transportation planners when baseline information is lacking and when
time constraints do not allow for data collection before construction. The authors found
that wildlife crossings tend to occur at drainages, and mortalities generally occur less than
200 m from the nearest drainage.
2.8.2.6 Core Area Analysis Studies
Core area, also known as refugia is an area where special environmental circumstances
have enabled a species or community of species to survive after decline or extinction in
surrounding areas. For the purpose of this report, Grizzly Bear refugia can be defined as
“habitats or environmental factors that provide spatial and temporal resistance and/or
resilience to terrestrial communities impacted by natural and anthropogenic disturbances”
According to a historical study conducted by Mattson and Merrill (2002), Grizzly Bear
populations require protected areas of about 4 000 km2 and 50 000 km2 in size to have a
50 % and 90% chance, respectively, of survival. According to the authors, extensive
restrictions on human access and armaments or widespread modifications of human
behaviour are required. Extensive core areas would also exist where there are < 0.5
humans per km2. Greater topographical relief would be an asset in core areas, but only
where key food sources are dispersed and away from human activity. An encouraging
aspect of the study by Mattson and Merrill was their discovery that management effort to
maintain core areas of Grizzly Bear habitat are succeeding. Their model predicted, based
on data from 1920-1970 (circa 1990), that there would have been no chance of sustaining
core Grizzly Bear habitat in 2000, but their model failed to account for a decrease in
Grizzly Bear mortality as a result of positive changes in human behaviour since 1970.
These core areas are more extensive now due to human changes that were initiated after
1970.
Mace and Waller (1998) recommend that wildlife managers develop a conservation
strategy to promote bear population stability or growth by improving female survivorship
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while minimizing bear conflicts on private lands. To accomplish these two objectives
governments must 1) protect core areas on public lands of superior habitat through access
management; 2) must require Black Bear hunters to complete a bear identification course
because hunters often misidentify Black Bears for Grizzly Bears (IGBC 1987); 3) reduce
the negative impact from anthropogenic food on private lands and 4) continue to monitor
Grizzly Bear populations and habitat.
The cumulative effects assessment by Gibeau (1995) of the Banff, Yoho and Kootenay
National Park system suggests habitat alienation in core Grizzly Bear refugia. He also
notes that most of the mountainous national parks are not inherently prime Grizzly Bear
habitat due to the presence of rock and ice throughout much of the parks.
Protected core areas should include the entire range of all females in the reserve to ensure
the protection of a reserve population (Wielgus 2002). Wielgus recommends placing a
no-hunting buffer around the core refugia. The buffer should be the equivalent of half the
mean estimated home range diameter or radius of an adult male in the prospective core
area within a biogeoclimatic zone. According to the author, this will protect all females
and most or all males that have up to half of their home range outside the benchmark
Grizzly Bear Management Unit (GBMU). The buffer zone should also reduce or
eliminate the possibility of anthropogenic-induced infanticide on off-spring of protected
females residing completely with the benchmark GBMU. Wielgus would base the size of
core reserves and the associated buffer zone on estimated population specific density and
mean male home range size.
2.8.3

Overview of Potential Impacts

Grizzly Bear habitat capability mapping was developed from Terrain Ecosystem
Mapping for the project area provided by Slocan Forest Products Ltd. The Grizzly Bear
habitat capability map is featured in Figure 20a. Grizzly Bear habitat suitability mapping
was developed for the following watersheds: Carney, Dutch/Brewer, Duncan, Fry,
Hamill, Horsethief, Howser, Glacier, Jumbo, Kootenay, Stockdale, Toby and
Windermere watersheds (Apps 2002). Habitat capability refers to a landscape’s potential
to support a species under ideal conditions, while habitat suitability is the landscape’s
current capacity given existing vegetative conditions. A third measure of habitat quality
is the habitat effectiveness of a landscape, which is the realized ability of a species (e.g.,
Grizzly Bear) to inhabit and persist with an area after accounting for human influences.
As part of Apps (2003) cumulative effects assessment model, the habitat effectiveness for
each of the aforementioned drainages was calculated. The habitat effectiveness values
are more useful than habitat capability information because they take into account the
actual state of the local environment, not only the theoretical state that is modeled by
habitat capability models.
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The Commercial Recreation Area is 5960 hectares with 451 hectares (7.6%) representing
high-rated, 1819 hectares (30.5%) representing moderate-rated and 3635 hectares (61%)
representing low-nil-rated Grizzly Bear habitat.
An overlay of the proposed Jumbo Glacier Resort (JGR) development on capability
mapping for Grizzly Bear (Figure 20b) indicates that potential impacts are associated
with ski run development and the resort base. The proposed resort base, in its present
design, would use 93 hectares of moderate-rated Grizzly Bear habitat. Grizzly Bear
denning habitat should not be affected by the resort base and its construction because
Grizzly Bears would presumably select areas of higher elevation and steeper slopes. But
the resort base may impact the spring-fall feeding habitats of Grizzly Bears. However,
according to the cumulative effects assessment model (Apps 2003) neighbouring
watersheds have considerably higher habitat effectiveness in comparison to the Jumbo
watershed, thus there is suitable spring-fall habitat located outside of the Jumbo valley.
The project overlay also indicates that 907 hectares will be used for the proposed ski
runs, based on a buffer of 30 m. Of these 907 hectares, 84 hectares (9.3%) are rated as
high Grizzly Bear habitat, 332 hectares (36.6%) are moderate-rated and 491 hectares
(54.1%) are rated as low habitat quality or of no habitat quality for Grizzly Bears. Some
of the proposed ski runs are located on glacial terrain (286 hectares, or 31.5%) which
precludes Grizzly Bear presence. Much of this habitat will be relatively disturbance free
during the spring to fall seasons, with the exception of ski run maintenance on some runs
during some summers. A small portion of the winter ski runs is proposed for a single
recreational trail that would follow existing ski runs.
2.8.4

Construction Phase: Impacts and Mitigation

2.8.4.1 Ski Runs
Impacts
As mentioned above, approximately 907 hectares will be designated as ski runs, of this
area 9.3%, 36.6 %, and 54.1% is rated, respectively as high, moderate, and low/nil
capability Grizzly Bear habitat. Portions of the ski runs are proposed on glacial terrain
which is of no value as Grizzly Bear habitat. The clearing necessary for the ski runs will
be minimized due to the use of existing runs created by RK Heli-skiing.
Grizzly Bears were not observed during the Norecol, Dames and Moore surveys in the
high elevations of the project area; when Grizzly Bears were observed it was generally
along Jumbo Creek. Norecol, Dames and Moore did record summer feeding sites in
several regions of the study area, notably the west side of Jumbo Pass, upper Jumbo
Creek, Commander Creek basin and upper Leo Creek basin. No Grizzly Bear hair
samples were captured by AXYS (Strom et al. 1999) in the high elevations of the Jumbo
Valley. Inferring from this data, Grizzly Bears may be infrequent residents in the higher
elevation area earmarked for ski run clearing. In addition, there will be very little
clearing (if any) at high elevations as the ski runs will take advantage of open areas and
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runs already created for heli-skiing. However, since habitats at the higher elevations of
Jumbo Valley do have the potential to support Grizzly Bears, impacts from ski run
construction may disturb individuals if they are present during the clear and construction
period.
Clearing and construction of the ski runs is expected to result in some sensory
disturbance of Grizzly Bear during the summer and fall seasons when Grizzly Bears
forage at higher elevations on lush herbaceous growth and berry patches. Ski run
development will likely be staged, ensuring that most areas of the mountain are relatively
disturbance-free at any given time.
In the long term, development of herb and shrub dominated habitats on ski runs will
provide excellent foraging habitats for Grizzly Bear in early spring, summer and fall. The
incremental increase in available high quality foraging habitats for bears is considered to
be significant and may off-set habitat losses associated with the resort development.
Potential impacts from ski run construction should be limited by the fact that Grizzly
Bears do not appear to use the Jumbo drainage extensively during the summer months.
According to the results from the population survey done by AXYS Environmental
Consulting Ltd. (Strom et al. 1999), Grizzly Bear habitat use, within their study area, was
focused in the Toby, Hamill and Glacier drainages, which are all outside the development
area.
Mitigation Measures
Most ski runs have been designed to maintain large areas of forested habitats between
lifts, and have been designed to minimize the area of clearing necessary for construction.
These forested areas will provide important security and foraging habitat for Grizzly Bear
during the growing season. In addition, ski runs have been situated and designed to
ensure that valuable riparian foraging habitats are not disrupted.
A significant portion of the ski runs are proposed on glacial terrain. Such terrain is of
little habitat potential for Grizzly Bears; thus there will be no foreseeable impacts to
Grizzly Bears as a result of the glacier ski runs.
2.8.4.2 Resort Base and Roads
Impacts
The proposed resort base is designed to occupy approximately 93 hectares of moderately
rated Grizzly Bear habitat. During construction, any Grizzly Bears that may occupy the
area would likely by in the high elevation areas, which would minimize any potential
disturbance.
Resort base and road development at lower elevations will occur over a long period of
time in areas utilized by Grizzly Bear. A moderate degree of sensory disturbance is
expected to occur. Clearing and land development will permanently remove habitats, and
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lead to displacement into adjacent areas for animals currently utilizing these areas. The
effect of resort and road development on Grizzly Bears may disturb individuals that
forage or migrate through the area, but based on studies of Banff National Park (Chruszcz
et al. 2003), it is not likely to threaten the viability of the regional population. These
researchers also found that Grizzly Bears utilized habitats close to low-volume roads
much more than expected, thus they may still utilize the highly productive habitats along
the JGR access road.
Mitigation Measures
Since resort development will occur over several years, impacts related to sensory
disturbance are expected to be localized leaving most mid to high elevation areas
relatively undisturbed. Habitat changes will also occur over many years, permitting local
animals to adjust to these changes.
Riparian areas are being protected with riparian buffer set-back allowances. Hence, these
riparian corridors will retain important foraging areas and security habitat, allowing
altitudinal movements of Grizzly Bear within the study area. Grizzly Bear use of the
Jumbo Creek drainage is estimated to be less significant than other drainages in the
region (Apps 2003, Strom et al. 1999); thus the impact of the access road on the Grizzly
Bear population will be lessened because of their tendency to use other more suitable
drainages. According to the findings of Strom et al. (1999) the majority of the regional
Grizzly Bear population is found in the Toby, Glacier and Hamill Creek drainage basins.
To ensure that unacceptable mortality of Grizzly Bear does not occur, staff and residents
will not be permitted to carry firearms or hunt on the property during construction or
operation. In addition, recreational use of all-terrain vehicles and feeding, harassment, or
destruction of any wildlife by project personnel on or near the facilities will be
prohibited.
The construction of the resort base and access road will result in the loss of moderately
rated Grizzly Bear habitat; however, with adjacent drainages intact habitat existing in
neighbouring drainages there may be a spatial and temporal shift in habitats for the
regional Grizzly Bear population. By applying on-site and off-site mitigation measures,
the proponent is committed to achieving no-net-impacts on the regional Grizzly Bear
population.
2.8.4.3 Helicopter Use
Helicopter use has some potential to disturb Grizzly Bears during the growing season.
Effects are likely to be marginal since most flights would be conducted a considerable
distance above ground and pilots would be adhering to strict wildlife-overflight
guidelines. Minimum heights above ground and distance from Grizzly Bears will be
observed (refer to the Grizzly Bear Management Plan, ENKON 2000 in Appendix 5C).
JGR would attempt to schedule and plan all construction overflights in such a way as to
minimize or eliminate impacts to Grizzly Bears (e.g., planning flights in areas where
there are no foraging Grizzly Bears).
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The proponent does not intent to offer summer or winter helicopter sight-seeing or heliskiing as part of the proposed project.
2.8.5

Operation Phase: Impacts and Mitigation

2.8.5.1 Resort Base and Facilities
Impacts
The experiences of Banff National Park (Chruszcz et al, 2003) and Yellowstone National
Park (Mattson and Merrill 2002) suggest that viable Grizzly Bear populations can still
exist in close proximity to developed areas, provided that measures to reduce human-bear
conflicts are in place. Ongoing sensory disturbance resulting from human activity will
likely reduce habitat effectiveness in the immediate area of developed areas. Impacts
associated with garbage disposal and resulting, so-called, ‘problem’ bears are described
in more detail under the section on garbage management, with mitigation measures
addressed in the Grizzly Bear Management Plan (ENKON 2000) (Appendix 5C).
According to Apps (2003) more effective habitat exists in the neighbouring drainages of
Fry, Carney, Hamill, Stockdale and Howser, all of which have Grizzly Bear habitat
effectiveness values of more than 80 percent. As well, based on the population survey
results, the Hamill and Toby watersheds appear to be important habitats relative to the
Jumbo Creek drainage (Strom et al. 1999). Thus, based on these two reports and the field
work completed by Norecol Dames and Moore, the impacts resulting from the resort base
will be lessened by the apparent lack of a resident Grizzly Bear population and the
presence of more suitable habitat in nearby watersheds.
Mitigation Measures
Measures to address habitat effectiveness should focus on the neighbouring drainages.
Some potential mitigation measures are to: decrease road densities through road closures,
reduce the number of bear conflicts, address infanticide, manage human access to
neighbouring drainages and provide quality foraging and den habitat. Mitigation
strategies will be formulated by MWLAP and the proponent and assessed for
effectiveness and likelihood of implementation.
2.8.5.2 Winter Ski Operations
Impacts
For winter den sites, Grizzly Bear tend to select denning sites based on slope angle where
the den is dug, the snow-holding ability of the site and drainage of the soil (Vroom et al.
1976). Podruzny et al. (2002) also used elevation, forest cover and the solar radiation
index as parameters for predicting Grizzly Bear den sites.
Based on habitat and terrain, Grizzly Bears may den in the alpine and sub alpine
(Demarchi and Johnson 2000) areas of the Jumbo Valley, more specifically, Commander
Basin and the basin east and north of Jumbo Creek have suitable denning terrain.
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From Norecol Dames and Moore field studies (1992-1993), one Grizzly Bear den site
was observed from the air and was located at the upper elevation of the Commander
Creek Basin. Effort should be made to confirm whether this den is still active or whether
it has been abandoned. If it is still active a no-disturbance buffer zone should be
designated around the den.
There is a possibility that bears selecting denning areas adjacent to ski runs would be
subject to sensory disturbance caused by skiers and lift equipment during the winter
months. Mitigation measures will ensure monitoring of potential denning areas and
implement protect measures for any known den sites from such disturbance. With
mitigation, impacts from winter ski operations are not expected to have significant
impacts to hibernating bears.
Mitigation Measures
Human disturbance and potential for den disturbance should be minimized by having ski
runs situated away from any identified den site. If active dens are located within the
development area, closure of ski runs and other winter use areas could be a consideration
to minimize impacts.
A management plan should be developed for any active bear dens located within the
project area to minimize sensory disturbance to hibernating bears, and to avoid
potentially harmful human-bear encounters. A set-back buffer should be established near
dens identified as active. This buffer should be based on scientific literature and the
advice of expert bear biologists and will be established with the cooperation and guidance
of MWLAP.
An innovative measure that was introduced at the Kicking Horse Mountain Resort and
could be considered at JGR is the creation of a Grizzly Bear refuge for orphaned cubs.
The Kicking Horse refuge was created after the Grouse Mountain Refuge for Endangered
Wildlife began to search for a suitable home for two orphaned Grizzly Bear cubs. The
Kicking Horse Mountain Resort offered land and operational support for the creation of
the unique bear refuge. Such an establishment at JGR would be focused on caring for
orphaned cubs with the objective of reintroducing them into the wild; it would also serve
as a valuable resource to educate the public about Grizzly Bear biology and their plight.
2.8.5.3 Avalanche Control
Avalanche control activities at high elevations within the project area are expected to be
very infrequent and are unlikely to lead to disturbance of denning bears unless bears are
located in close proximity to the cannon discharge areas. Cannons should not be
discharged near any bear dens that may be identified; alternative avalanche control
measures would be implemented near denning bears (e.g., snow packing).
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2.8.5.4 Summer Ski Run Maintenance
Impacts
Maintenance of ski runs will be necessary on a sporadic basis and in limited areas once
the ski resort is operational. Bears foraging in ski run areas during the growing season
may be subject to very localized and temporary sensory disturbance. The potential for
human-bear encounters is enhanced in areas where shrub growth obscures workers and
foraging or resting bears. Ski run maintenance is not likely to greatly affect foraging
opportunities for bears in ski lift areas, since brushing treatments will likely be directed
towards young conifers and deciduous trees, not the low-growing shrubs and herbs that
are the preferred forage species for Grizzly Bears.
Mitigation Measures
Workers involved in run maintenance activities should be briefed about the potential for
Grizzly Bear encounters and given appropriate equipment and instruction to avert
negative encounters (e.g., bear bells, bangers, pepper spray). The bear spatial and
temporal distribution should be closely monitored to avoid maintaining ski run areas
while bears are actively foraging.
2.8.5.5 Stormwater Run-off
Uncontrolled stormwater run-off is unlikely due to a comprehensive stormwater
management plan, but there might be some minimal effects that may disturb riparian
habitat along some creeks. Potential losses of riparian habitats are not likely to
significantly impact foraging areas for Grizzly Bear because these areas will be retained
and a significant portion of additional feeding habitat will be created by the ski runs.
Grizzly Bears have relatively large tracts of relatively undisturbed land in the nearby
watersheds.
2.8.5.6 Transmission Lines
In other areas of British Columbia, the herb and shrub communities below transmission
lines provide foraging areas for Grizzly Bear throughout the growing season. Since
transmission lines will likely be developed along the access road where Grizzly Bears
have been observed, their benefit may be quite significant. The open, accessible habitats
along transmission lines may also facilitate bear movement.
2.8.5.7 Access Development and Vehicle Traffic
Impacts
In areas with well-established Grizzly Bear populations, improved vehicle access greatly
reduces the suitability of remaining habitats, and may increase the potential for Grizzly
Bear mortality through poaching and vehicle collisions. Grizzly Bear foraging along
roadsides may be subject to minor harassment by resort visitors. The potential for bearvehicle collisions could increase somewhat, but collisions are not expected to be a
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significant source of bear mortality within the project area, especially when compared
with the much larger and heavily impacted Banff National Park where only one Grizzly
Bear was killed by a vehicle collision from 1985-1995 (Gibeau and Heuer 1996). In
addition, in Apps (2003) his cumulative effects assessment (CEA) model forecasted an
increase in Grizzly Bear mortality of 2.6% through the CEA area, but this did not account
for the effect of mitigation measures. Therefore, the mortality risk index could be
significantly lower than the estimated value of 2.6%, provided that appropriate mitigation
measures are put into place. Hunting and poaching may also increase due to increased
access to the area; however, with appropriate enforcement this can be avoided.
The creation of the resort is not expected to result in extensive offsite activities in the
Jumbo Valley and adjacent valleys because the resort will focus on skiing in both winter
and summer. The resort will not offer golfing, horseback riding, mountain biking or
helicopter sightseeing. Summer activities other than skiing will be restricted to the
provision of one hiking trail within the resort boundaries. This trail will not connect
directly with other backcountry trails such as the Jumbo Pass Recreation Trail. In
addition, as specified in the Grizzly Bear Management Plan (Appendix 3-D), the JGR
resort operators will implement measures to discourage off trail use and access to the
backcountry via the resort trail and/or gondolas. The educational component of the
Grizzly Bear Management Plan, which will focus on human-Grizzly Bear interactions
and garbage management, also should help to minimize any potential for offsite disposal
of garbage and creation of “problem bears.”
Despite these restrictions, the creation of a paved access road likely will result in some
increase in overall human use of the project area, including the watersheds of Toby,
Horsethief, and Glacier Creeks. However, this increase accessibility to the Jumbo
watershed is not expected to result in offsite increases in Grizzly Bear poaching, nor is it
expected to increase the chance of vehicle collisions. The number of illegally hunted
Grizzly Bears (and other wildlife species) will likely diminish due to the increase in the
risk of poachers being caught by the general public.
Offsite and onsite vehicle collisions with Grizzly Bears are not expected to increase
because there will be only one access road to the resort development, speed limits will be
strictly enforced, mitigation measures will be in place (Appendix 3-D) and traffic
volumes will be low. In addition, the highest traffic volumes would be during the winter
months when Grizzly Bears are denning in the higher elevations.
These offsite effects are addressed in the Cumulative Impact Assessment (Appendix 3-E).
As mitigation for offsite effects, closing of motorized access to all pre-existing roads
within the Jumbo, Toby and Glacier Creek watersheds (as well as roads in other
drainages) has been proposed. These closures would reduce the potential for poaching
and other sources of Grizzly Bear mortality and disturbance, resulting in no net impacts.
Mitigation Measures
Jonkel (1982) suggest that new roads have the greatest impact on grizzly bears because
bears eventually avoid the surrounding area and a block of habitat is lost. The following
mitigation measures should be considered during the upgrading and/or re-aligning of the
access road into the proposed resort development:
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1. Maximise the use of the existing Forest Service Road alignments and minimise the
construction of new roads to avoid impacting undisturbed grizzly bear habitat.
Minimise the width of road clearing for upgrades during later phases of development
and avoid impacting moderate-high value feeding/security habitat;
2. Road densities that are a broad index of the ecological effects of roads in a landscape
should be limited to a threshold density of <0.6 km per km2. Presently, road
densities within the Jumbo Creek Valley are an average 1.2 km per km2 (Horejsi,
2000) with 35% of the area >0.62 km per km2. Therefore, in order to reduce the
density of roads within the Jumbo Creek valley, logging roads previously used for
accessing timber supplies and landing areas should be de-activated and re-vegetated.
Unused sections of the existing access road that have been re-aligned across Jumbo
Creek are prime candidates for closure and restoration. Techniques for closure/deactivation should include placement of physical barriers (i.e. rocks, wood debris,
downfall, etc.) gates, signage, scarification, water barring, re-vegetation of exposed
soils, removal of culverts, etc.;
3. Maintain and/or restore high quality security habitat adjacent to roads especially if
associated with forage/feeding areas. Maintenance/restoration of these areas is
important for adult female and sub-adult grizzly bears because these bears are more
likely to interact with humans resulting in greater chances of mortality;
4. Any new, temporary roads to be constructed to access ski runs for clearing and lift
placement should be done so as to facilitate their eventual closure/obliteration and
actively re-vegetated with indigenous vegetation or left for natural conifer
regeneration. Closure and re-vegetation should occur within one season after use;
5. Minimise clearing widths, low cuts and fills of new roads and maximise diversity in
a horizontal and vertical alignment through indigenous re-vegetation;
6. Maintain existing drainage patterns along roads and prevent the introduction of
drainage that promotes roadside vegetative growth. As mentioned earlier, snow
removal, road dust and modified drainage patterns along roads in Denali National
Park caused roadside vegetation to green-up before other areas. Hastened green-up
of some roadside forage species attracted grizzly bears to roads in late spring (Tracy
1977, cited in McLellan 1990).
7. Refrain from the creation of >0.6 m paved road shoulders;
8. Store any top soil removed from road construction and re-use the topsoil to revegetate areas along roadsides. Re-vegetation of roadside areas should discourage
the use of plants that will attract grizzly bears;
9. Where possible, allow >100 m between important grizzly bear feeding/security
habitat and any new roads in order to provide cover. Create/leave buffer strips
especially in areas with steep slopes, rugged terrain and/or open habitats;
10. Do not create new roads or re-vegetate existing roads so that blind corners and
surprise encounters would occur between motorists and bears;
11. Avoid road construction/maintenance (where possible) during key grizzly bear
periods (spring-early summer and late fall);
12. Austin (2000) recommended that the access road be fenced to reduce the potential
for grizzly bears to be struck and killed by vehicles. Gibeau and Heuer (1996) stated
that from 1985 to 1995 only one grizzly bear was killed on the Trans Canada
Highway.
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While we recognise the increased risk of bear mortality associated with vehicle/bear
collisions, habitat fragmentation within the Purcell Mountains was also identified as a
potential impact from the resort development by Austin (2000). Austin (2000) concluded
that human development and activity associated with the proposed resort development
would extend approximately two-thirds of the distance between the Rocky Mountain
Trench and Kootenay Lake. Therefore, fencing carries an inherent trade-off between
reducing the risk of bear mortality from vehicle collisions and restricting bear movements
through the Central Purcell Mountains.
Mitigation measures related to the access road and vehicle traffic are addressed in detail
in the Grizzly Bear Management Plan (ENKON 2002) (Appendix 5C).
2.8.5.8 Hikers
Impacts
The increased number of hikers utilizing Jumbo Valley within the project boundaries
could result in an increased likelihood of a Grizzly Bear encounter. However, the
proposed JGR does not intent to offer summer hiking as a primary resort activity as there
is only one recreational hiking trail incorporated into the design. The proponent intents
offer summer glacier skiing as the primary summer activity; thus hiking will be kept to a
minimum as most residents and visitors will take advantage of the unique summer skiing
opportunity.
In areas of high summer recreational use, Grizzly Bears may initially avoid habitats in
close proximity to heavily traveled trails. However, like many species, Grizzly Bears
will likely become somewhat habituated to regular and predictable human use. Off-trail
recreational use of the area would result in a possible increase in disturbance.
Management should consider restricting trail access into areas that are frequented by
Grizzly Bears.
Mitigation Measures
The availability of human food and garbage on recreational trails is a potential cause of
bear management problems and public safety. The following measures should be
implemented to reduce the impact to Grizzly Bears from hikers and mountain bikers.
1. Recreational trails should be placed away from moderate-high quality Grizzly
Bear feeding and security habitats and located in areas with natural barriers
(e.g., rock outcroppings, vertical slopes) to nearby drainages.
2. Recreational trails should be vegetated with species non-palatable to Grizzly
Bears and vegetation should be maintained to ensure a clear line-of-sight at all
points along the trail.
3. Trails will be clearly marked/fenced to avoid off-trail use by hikers. Signs will
be posted to warn hikers of the potential danger of Grizzly Bear encounters
off-trail. Off-trail use will be prohibited due to the risk to hiker and Grizzly
Bear.
4. Bear Warning signs will be provided at the entrance to trails and at trailheads
identifying Grizzly Bear habitat and recommending appropriate human
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conduct (e.g., creation of noise, staying on trails, proper food and garbage
handling).
5. Hikers with Packs will be prevented from using the lifts/gondolas to prevent
hikers from gaining access into nearby drainages.
6. Buffer zones, leave strips, trails and barriers should help direct bears away
from and around recreational trails. Creachbaum et al. (1998) suggest 100 m
buffers for campgrounds.
7. Trails with a documented increase in grizzly bear use (i.e. spring or fall
feeding periods) should be temporarily closed. Resort staff will regularly
patrol trails during visitor use to identify problem areas.
8. JGR should consider limiting the daily number of hiking parties on the trails,
and the hours that the trail is open (e.g., daylight hours).
9. JGR should consider setting a requirement for hiking guides for all hiking
parties.
10. All hiking parties should be a minimum of four (4) persons, in fact the larger
the hiking party the better (Nadeau 1989). Hikers should maintain the speed
of the slowest hiker.
11. Pets will not be allowed on to trails due to the increase risk of disturbance.
12. Bear-proof garbage containers will be placed a strategic resting places on the
recreational trails.
13. A policy of “Pack in-Pack out” will be strictly enforced on all recreational
trails and all food should be stored in air-tight containers.
14. Overnight camping along trails will not be permitted.
15. Bear warning and educational signs will be posted at all entry points to trails
and at various intervals along the trails.
16. Bear information and materials, such as pepper spray, bear bangers and bear
bells, should be made available in the resort.
17. Motorized vehicles (all terrain vehicles) will not be allowed on trails
18. If grizzly bear tolerance levels have been exceeded, use of backcountry areas
should be restricted through the use of permit systems or the re-evaluation of
commercial uses (subject to MWLAP).
The following points should be considered if a permit system is required:
• JGR should require all hikers to attend a bear familiarization course perhaps in
conjunction with the permit application. The course would teach hikers how to
avoid surprise Grizzly Bear encounters; and
• If hiking permits were issued they should require the hikers to check-in before
beginning the hike and check-out after returning from the hike.
A more comprehensive discussion on impacts and mitigation strategies for impacts to
Grizzly Bears as a result of recreational trails is included in The Grizzly Bear
Management Plan (ENKON 2002) (Appendix 5C).
2.8.5.9 Garbage
Impacts
Like Black Bears, Grizzly Bears are attracted to improperly contained garbage and, if not
managed with sufficient precautions, this has the potential to cause negative impacts on
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resident Grizzly Bears. Black Bears and Grizzly Bears are natural scavengers and will be
attracted to areas where refuse or garbage is readily available. Once a bear becomes
accustomed to foraging on non-natural food sources and loses its fear of humans, it will
quickly become a ‘nuisance’ or ‘problem’ (Herrero 1985) and may be considered a risk.
Habituation of Grizzly Bears is not necessarily negative; conflict only arises when hungry
bears begin to associate humans with food (Creachbaum 1998). Therefore, JGR should
be aware of the increase risk of Grizzly Bear-human encounters during times of Grizzly
Bear food scarcity. During such times, less dominant bears can be displaced from
habitats and they may come into contact with humans.
Mitigation Measures
A comprehensive Grizzly Bear Management Plan (ENKON 2002) has been developed
for the Jumbo Valley site and has been included in this report as Appendix 5C. The plan
endeavors to 1) Reduce or eliminate bear deaths and relocations as a result of them being
attracted into urban areas by garbage, fruit, compost, and other human-generated
attractants; and 2) Increase the public understanding of the negative implications to bears
and humans when bears forage in urban areas.
Essential components of the plan include the following points.
1. All outdoor trashcans and dumpsters will be of a bear resistant design and all
trashcans will have plastic removable liners to contain odours as much as
possible. Plastic can liners will be changed at every pickup to eliminate any
odour. Maintenance personnel will ensure that the bear-proof garbage cans
are available where needed;
2. Areas of concentrated visitor use will be maintained as litter-free as possible
within the limits of available staff and budgets;
3. All bear proof containers will be picked up as quickly as possible, on a daily
basis, if necessary, to minimise the build up of any odours or spillage;
4. When loaded, trash collection vehicles will proceed directly to the appropriate
transfer station, and the trash may be stored on the collection vehicle inside a
closed utility building or in bins within a secured, enclosed utility building;
5. All food wastes, including cooking grease, from resort restaurants will be
stored indoors until they can be taken to the waste transfer station by the
individual restaurants or by the resort management’s collection service;
6. Resort residents will be required to take all garbage and recycling to a waste
transfer stations within the resort. All overnight visitors will be required to
keep refuse in enclosed predator-proof areas before dropping it off at the
resort transfer station. The resort will not provide curbside collection of
garbage or recycling.
7. Drive-through inspections for garbage will be performed in the residential
areas on a regular basis;
8. Mishandling of garbage by resort residents/recreational visitors will be
reported to resort officials. Repetition of mishandling garbage or any case of
deliberate feeding of bears will result in a citation and may be grounds for loss
of in- resort privileges;
9. Planting of fruit trees, maintenance of compost piles and other bear attractants
will be prohibited;
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10. A trained bear official employed by the resort will patrol all grounds and
roads into and within the site during active hours to assure that food and
garbage are stored properly and to talk with visitors about bears in the
country;
11. Resort management will consider partial funding for a local Conservation
Officer;
12. Resort staff will be required to complete bear awareness training as a
requirement for employment;
13. Facility personnel will identify and correct operational and maintenance
deficiencies regularly on an on going basis. Inspections will be conducted all
year round and comply with regional standards;
14. All commercial operators will be given food and garbage management
guidelines for the area as part of their business license conditions;
15. Garbage transfer or detainment areas will be in enclosed, odourless buildings;
16. All enclosures for refuse will be cleaned and disinfected (steam cleaned) both
inside and out at least once per year, and
17. If garbage is to be burned on-site all combustible garbage will be burned in
enclosed incinerators. No garbage is to be buried, including empty cans or
other food containers.
The relocation and lethal removal of ‘problem’ wildlife will be considered only when
deemed appropriate and necessary by the local Conservation Officer and Jumbo Resort
management. A program of managing wildlife-human conflicts will be based on similar
successful programs in other mountain communities such as Banff, AB and Revelstoke,
BC (FLCG 2003). The JGR will commit to achieving and maintaining Bear Smart
community status (ENKON 2002).
2.8.5.10

Overall Mitigation Measures

The proponent will cooperate with the provincial government on developing mitigation
measures within the Jumbo drainage basin and in the neighbouring drainages. According
to the Cumulative Effects Model (Apps 2003) the watersheds that could be affected by
the proposed project are the Jumbo, Toby and Horsethief, and the provincial government
has identified Glacier Creek as a priority area for mitigation. Some potential mitigation
measures are: to decrease road densities through road closures, reduce the number of bear
conflicts, manage human access to neighbouring drainages and provide quality foraging
and den habitat. Mitigation strategies will be assessed for effectiveness and likelihood of
implementation.

2.9

Large Carnivores

2.9.1

Overview of Occurrence

Coyote and Cougar are likely regular inhabitants of the study area. Diverse open and
forested habitats with high prey populations are attractive feeding areas for Coyote and
logging roads provide ready access to most areas. Cougars are likely attracted to the
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relatively healthy deer populations within the study area. Little information is available
on Wolf and Bobcat occurrence and distribution within the study area. These species are
not of management concern due to apparent low numbers in the project area.
2.9.2

Overview of Impact on Habitat

Potential impacts and mitigation measures applying to predators such as Coyote, Cougar,
Bobcat and Wolf are similar to that which was discussed for Black Bear.
Recommendations for Grizzly Bear management will ensure that impacts associated with
garbage are minimized and public education will assist in reducing conflicts with
humans. Specific mitigation measures are provided below.
2.9.3

Construction and Operation Phases: Impacts and Mitigation

Temporary impacts to large carnivores could occur during construction of proposed
facilities, particularly in areas away from direct human influence. Carnivores may be
displaced if construction phasing is not appropriately scheduled to maintain some areas
free of disturbance.
Sensory disturbance associated with the resort development is likely to have the greatest
impact on carnivores, which will in turn likely avoid developed areas. Coyote is known to
thrive in human-dominated settings and is not expected to be impacted to the same extent
as Cougar. Bobcat and Wolf are likely very rare on the site; therefore impacts are
expected to be very low. Some disruption of predator movements across the site is
anticipated, although placement of large culverts on all drainages will facilitate
movement. With mitigation measures proposed, impacts of these effects are expected to
be of low significance.
Bear management will address many of the issues associated with other carnivores (e.g.,
wildlife-human encounters, road kill, garbage etc.). Workers and staff will be briefed on
the potential occurrence of the various predator species on the project property.
Precautions to avoid interactions will be discussed. Maintenance of a sighting log will
help resort staff to identify areas where the potential animal-human conflicts may exist. If
carnivore den sites are located during resort development, all activities will cease in the
vicinity of the den site until a management plan can be developed. The goal of the
management plan will be to ensure that the health and integrity of all denning animals is
maintained.
Resort staff and workers will not be permitted to carry firearms or hunt within the project
area.

2.10 Furbearers
2.10.1 Overview of Occurrence
Furbearers are regular residents within the project area, but according to field studies
species presence is mostly limited to Weasel, Marten and Ermine. Wolverine is found
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within the project area, but in very low numbers due to its large home range. Fisher has
not been recorded in the area, but suitable habitat does exist. An emphasis is placed on
Wolverine and Fisher due to their status as blue-listed species.
2.10.2 Overview of Impact on Habitat
Impact to furbearers may result from a loss of habitat and sensory disturbance. However
mitigation measures will be implemented to minimize the impact from resort construction
and operation.
Avoidance and impact mitigation guidelines will follows
Expanded Kootenay Region Interim Wildlife Guidelines for
Recreation in British Columbia (2000), 2) Draft Guidelines
Commercial Backcountry Recreation on Wildlife in British
recommendations from Krebs and Lewis (2000).

those set out by 1) the
Commercial Backcountry
for Mitigating Impacts of
Columbia (2001) and 3)

2.10.3 Construction Phase: Impacts and Mitigation
2.10.3.1

Ski Runs

Impacts
Wolverines are expected to occasionally venture into forests within the project area, and
thus are susceptible to disturbance caused by clearing and construction activities
associated with ski run development. However, since the possibility of an interaction is
low, the significance of these particular project activities is low.
Shrub and herb dominated habitats that become established on ski runs will likely attract
a higher abundance of resident small mammals and foraging deer. Although higher prey
densities will likely be available to Wolverine, this positive effect is not considered to be
significant since most Wolverines are expected to inhabit the alpine habitats.
The felling of hazardous trees along new trails would slightly increase the amount of
coarse woody debris (CWD) available for CWD-dependent species (e.g., Fisher).
Overall effect of ski runs on furbearers is anticipated to be insignificant.
Mitigation Measures
Retention of large areas of existing forest and woody debris between ski runs and
protection of riparian habitats will ensure that Fisher, Wolverine and other furbearers
continue to have security cover as they move attitudinally through the Jumbo Valley.
Activity around riparian zones will be minimized and removal of coarse woody debris
will be prohibited (when practical and safe).
Workers and staff will be briefed on the potential occurrence of Wolverine within the
project area. Precautions to avoid interactions, particularly garbage management, will be
critical.
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In the unlikely event that a Wolverine den is found within the commercial recreational
area, all activities will cease in the vicinity of the den site until a management plan can be
developed. The goal of the management plan will be to ensure that the health and
integrity of all denning animals is maintained. Temporary closures of ski trails and other
facilities are potential options until the den has been vacated.
2.10.3.2

Resort Base and Roads

Wolverine generally inhabits upper elevation forests and subalpine habitats. It is not a
resident species of the study area, but some individuals may occasionally move through
Jumbo Valley along riparian corridors. These habitats will generally not be impacted by
the resort development. Disturbance associated with resort base development is expected
to be of low significance or, in the case of Wolverine, no significance.
Despite the low impact significance from resort and road development, the proponent
will initiate a wildlife survey program to identify critical habitats by surveying potential
denning areas, and will report all sightings and known use areas to the responsible
provincial biologist. In addition, should areas of high Wolverine use be identified, facility
development and high levels of human activity will be avoided at times of high use.
Riparian and coarse-woody-debris areas will be retained, as much as possible, for the
benefit of furbearers. When practical, an attempt will be made to enhance Fisher, Ermine
and Wolverine habitat by maintaining wildlife trees and leaving behind remnants of
coarse woody debris.
2.10.3.3

Helicopter Use

Impacts
Wolverine (for example) is susceptible to disturbance from helicopter overflights.
However, because they are rare migrants in the Jumbo Valley, the effect of overflights is
anticipated to be of low significance. Impacts to other furbearers would be of lesser
concern, as Wolverine is more sensitive to human disturbance than other furbearers and is
a CDC blue-listed species.
Mitigation Measures
To minimized disturbance to furbearers the proponent will avoid helicopter over-flights,
and prevent helicopter landings and snowmobile activity near any Wolverine den sites
that might be identified in the future.
2.10.4 Operation Phase: Impacts and Mitigation
2.10.4.1

Resort Base and Facilities

Potential interactions between the resort base and Wolverine are anticipated to be nonexistent or limited to sensory disturbance of animals that occasionally make altitudinal
movements on the site. The possibility of Wolverines being attracted to available garbage
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within the resort could have greater impacts. Impact to other furbearers is anticipated to
be of low significance.
Wolverines share similar life history traits to other scavengers like Black Bears. Thus,
mitigation for Black Bear will also apply to Wolverine.
2.10.4.2

Winter Ski Operations

Impacts
Winter ski operations have the greatest potential to impact Wolverine populations.
However, because Wolverine do not regularly inhabit the Jumbo Valley, impacts
resulting from winter ski operation are not anticipated to be significant.
Mitigation Measures
If a Wolverine den site is located in the vicinity of ski operations, all activity will cease in
the area of the den until a management plan can be developed. Temporary closures of ski
trails and other facilities are potential options until the den has been vacated. The
management plan may include setting a buffer zone of 2000 m around known denning
habitats from January to May (Krebs and Lewis 2000).
2.10.4.3

Avalanche Control

Because avalanche control will likely be limited to a few days per winter, overall impacts
of this project activity are considered to be Low.
2.10.4.4

Summer Ski Run Maintenance

Since Wolverines are expected to frequent alpine elevations during the summer months,
there is a low possibility that Wolverines will interact with ski run maintenance crews
and activities. Potential impacts of ski run maintenance are considered to be insignificant,
short in duration, and sporadic in frequency.
2.10.4.5

Stormwater Run-off

Stormwater run-off is not expected to impact furbearers. A comprehensive stormwater
management plan will ensure that the potential for uncontrolled flows is minimized.
2.10.4.6

Transmission Lines

Although potential prey (small mammal) populations will likely be greater in shrub
dominated habitats below transmission lines than in adjacent forested habitats, the net
benefit to furbearers is likely insignificant. Overall, no impacts to furbearers are
anticipated due to transmission lines.
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2.10.4.7

Access Development and Vehicle Traffic

Improved access at low elevations of the subject property will increase the number of
vehicles and people, resulting in potentially higher disturbance to resident furbearers.
Wolverine will likely avoid high density or high activity areas. The overall impact to
furbearers is considered to be low, especially because Wolverine occurs on the property
only as a migrant.
To ensure that impacts to all furbearers from increased access and traffic volume is
minimized, road maintenance will include rapid disposal of carrion to avoid collateral kill
of Wolverine (and other carnivores). Hunting and trapping restrictions will be in place on
the project property and resort management will help to ensure enforcement of harvesting
regulations.
2.10.4.8

Hikers

Impacts
The presence of hikers in areas preferred by Wolverine (if present) would likely disturb,
possibly temporarily displacing them to adjacent areas. Although the numbers of
recreationalists utilizing alpine areas is expected to increase dramatically from current
conditions, any impact is still expected to be short-term and sporadic. Increased human
activity may not displace Wolverine from preferred habitats, but may temporarily alter
habitat use patterns. Without mitigation impacts have the potential to be of moderate
significance (if Wolverine is present) but of low significance after mitigation is in place.
Mitigation Measures
The overall public education program for summer outdoor recreationalists will include
information on Wolverine. Emphasis will be placed on informing people how to respond
if an encounter occurs, and of the important of the pack-in/pack-out garbage policy.
Many of the Black Bear recommendations apply to furbearer management.
2.10.4.9

Garbage

Impacts
Wolverines are scavengers and will likely be attracted to exposed garbage. Habituated
animals may be considered a threat and be destroyed. With mitigation, the impact from
garbage is predicted to be of low potential significance.
Mitigation Measures
A public education program will be in place. It will inform people how to minimize
attractants such as garbage. Many of the recommendations listed for Black Bear also
apply to furbearers.
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2.11 Small Mammals
2.11.1 Overview of Occurrence
The project area has a diverse population of small mammals. Although field work has not
focused on a small mammal census, there is a wealth of information regarding species
that occur or may occur within the project area.
Small mammals comprise an important component of the food chain within the project
area, being prey for many carnivores, furbearers, raptors and small owls.
2.11.2 Construction Phase: Impacts and Mitigation
2.11.2.1

Ski Runs

Impacts
Construction of ski runs will result in permanent alteration of existing forested habitats.
Many small mammals will potentially be impacted by forest removal. Local populations
of some of the small mammals (e.g., squirrel) can be expected to contract, but the
regional population should remain unchanged. Sensory disturbance associated with ski
run construction will likely also impact small mammals in habitats adjacent to the ski
runs. Small mammals could also be harmed by construction equipment. Overall, local
impacts to small mammals are considered to be moderate, but Low after mitigation
strategies are implemented. Impacts to regional populations are not expected to be
significant.
Habitat for the red-listed Least Chipmunk is restricted to alpine to subalpine areas. This
species has not been recorded in the study area and its range is restricted to specific
locales within the Purcell range. Thus, due to its apparent absence from the project area,
no impacts are expected.
In general, the creation of ski runs is expected to positively impact the local small
mammal populations. Several small mammals are expected to thrive in herb and shrubdominated habitats that will become established on the ski runs. Small mammals will in
turn provide increased prey opportunities for predators such as Coyote.
Mitigation Measures
The recommended management strategy for small mammals includes the following
points:
•

Retain slash piles, spaced at regular intervals, along the edge of ski runs to
provide security and thermal cover for several species of small mammals;

•

Maintain Coarse Woody Debris;

•

Place logs and slash on the ski runs to provide cover for small mammals
moving across these open areas; and
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•

2.11.2.2

Retain wide riparian corridors along creeks and other sensitive habitats to
ensure that major movement opportunities exist on the site.
Resort Base and Roads

Impacts
Resort and road upgrade/development will result in permanent loss of habitats utilized by
many small mammals. Although local impacts to small mammals are anticipated to be of
Moderate significance, due to loss of habitat, the viability of sub-regional populations is
not expected to be greatly disturbed. Sensory disturbance of small mammals residing in
adjacent habitats is also expected to occur, but will likely be of Low significance.
Mitigation Measures
Retention of wide riparian corridors and Coarse Woody Debris will ensure that major
movement opportunities and security habitat for small mammals will continue to exist on
the project site.
2.11.2.3

Helicopter Use

Helicopter use is not expected to result in significant impacts to small mammals. Low
overflights could stress small mammals that reside in the subalpine and alpine areas;
however, these are very unlikely to occur given flight guidelines for Mountain Goats and
other wildlife species. Helicopter pilots must adhere to these wildlife overflight
guidelines.
2.11.3 Operation Phase: Impacts and Mitigation
2.11.3.1

Resort Base and Facilities

Impacts
Once the resort has been developed, further negative impacts to small mammals are
expected to be relatively low, with the exception of predation by domestic cats. Cats are
active hunters known to kill millions of small mammals and birds in North America each
year. Disruption of movement corridors is another potential problem, particularly for
juvenile individuals being displaced from natal areas.
A potential positive effect of resort and road construction is the creation of retaining
walls, rocky road edges and other road dominated habitats that are attractive to some
species as living and security habitat. The overall positive effect on local small mammal
populations is expected to be of low significance.
Mitigation Measures
Protect populations of small mammals through training of staff and education of residents
and guests. The education program should encourage or require residents to join the
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“Cats Indoor” campaign, which advocates keeping domestic cats indoors to prevent them
from needlessly hunting small mammals and songbirds.
If Least Chipmunk is recorded in the study area, a management plan should be devised
that may incorporate stricter regulations regarding domestic pets on the resort property.
2.11.3.2

Winter Ski Operations

Small mammals residing above ground (i.e., on snow) during the winter (e.g., Douglas
squirrel) will be susceptible to some sensory disturbance associated with skiers and
grooming equipment. Mammals such as shrews, voles, and deer mice that live under the
snow are less likely to be disturbed by winter activities. Overall impact of winter ski
operations on small mammals is considered to be of low significance.
2.11.3.3

Avalanche Control

Noise associated with avalanche control activities may result in some sensory disturbance
to small mammal species. The potential stress on small mammals associated with firing
of the cannons is likely of Low significance to resident small mammals.
2.11.3.4

Summer Ski Run Maintenance

Ski run maintenance activities will likely result in a temporary disturbance to small
mammals that have colonized these areas. Impacts are expected to be infrequent, of short
duration, and will likely not significantly impact small mammal populations.
During ski run maintenance activities, crews will be directed to minimize disturbance to
low-growing herbs and shrubs that are not the target of maintenance. These recently
established herb-shrub communities will likely support populations of small mammals.
2.11.3.5

Stormwater Run-off

Stormwater run-off may also result in alteration of streamside or riparian vegetation.
However, the potential scale of disturbance and importance of riparian vegetation to
various small mammals is very difficult to determine. Some species that are common in
riparian areas may be affected at a local level. Overall impacts are expected to be low to
negligible with an effective stormwater management plan.
2.11.3.6

Transmission Lines

As with ski runs, small mammal populations are expected to thrive in shrub-dominated
habitats below transmission lines. The overall effect on the size of some small mammal
populations (e.g., Snowshoe hare, Red squirrel) may be positive.
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2.11.3.7

Access Development and Vehicle Traffic

Impacts
Improved and widened roads on the subject property will create barriers to small
mammal movement between habitats on either side of roads. Natural migration
movements and dispersal patterns may be disrupted. Small mammals are also particularly
susceptible to road kill. Overall impacts to small mammals are considered to be of
Moderate significance without mitigation, and of Low significance after mitigation
strategies are put in place.
Mitigation Measures
As part of the master plan for the resort, it is recommended that road culverts with natural
ground substrates (i.e., bottomless) be used whenever feasible. These culverts should be
wide enough to ensure that small mammals utilize them to facilitate movement between
habitats dissected by roads and trails.
2.11.3.8

Hikers

Increased presence of hikers could disturb feeding, breeding and travel activities of
cliff/talus–dwelling animals such as pikas and marmots. However, the impact is unlikely
to greatly impact small mammals.
2.11.3.9

Garbage

Garbage is not expected to be a significant problem for native small mammals. However,
non-native species such as the Norway rat and house mouse may be inadvertently
introduced to the area. The interaction between non-native and native species is not well
understood, but it is possible that rats would prey on the young of some small mammal
species (e.g., deer mouse). Garbage management systems designed to reduce problems
with other scavengers will reduced the possibility that exotic small mammals will invade
developed areas of the project site.

2.12 Harlequin Duck
2.12.1 Overview
According to the Canada Land Inventory mapping for waterfowl capability, the project
area is class 7 habitat for waterfowl. This classification means that the site has no
capacity for arable culture or permanent pasture (CLI 1998), two traits that are often
required for suitable waterfowl habitat. The steep topography of the area makes it
unsuitable for most waterfowl, with the possible exception of Harlequin Ducks.
Harlequin Ducks need fast-flowing streams, which contain abundant insect larvae.
Rodrick and Milner (1991) assert that Harlequin Ducks prefer habitats free from human
disturbance, and given that the area has a history of logging and on-going recreational
use, the probability of the species occurring is low. Throughout the wildlife surveys,
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Harlequin Ducks have not been observed. Additionally, CWS and the CDC have not
recorded them in the area.
Despite the lack of evidence indicating their presence in the project area, precautions will
be taken to protect their habitat type. Mitigation measures for reducing impacts to fish
utilizing these systems will also benefit Harlequin Duck.

2.13 Passerine and Passerine-like Birds
2.13.1 Overview of Occurrence
The project area provides habitat for a possible 36 passerine and passerine-like species.
Some species are migratory while others are winter residents. The species listed in Table
1-11 inhabit the Engelmann Spruce-Subalpine Fir and Alpine Tundra biogeoclimatic
zones, and thus may inhabit the study area.
2.13.2 Overview of Impact on Habitat
Due to the absence of sensitive, habitat-specialist bird species such as the spotted owl or
marbled murrelet it was determined that extensive project modification to protect critical
bird habitat was not necessary. However, the proponent’s design incorporates the
following features to retain passerine and passerine-like bird habitat: 1) retaining wildlife
trees, 2) conserving riparian habitats, and 3) minimizing clearing of trees.
Potential impacts of project activities on passerine and passerine-like bird species are
described in detail in the following sections.
2.13.3 Construction Phase: Impacts and Mitigation
2.13.3.1 Ski Runs
Impacts
Clearing and construction of ski runs will result in permanent loss of habitats of
importance to many bird species. However, impact on passerine and passerine-like
habitat is being minimized and all species are expected to continue to breed in the area.
Overall populations of forest-dwelling bird species may be reduced, but the viability of
local populations is not likely to be compromised.
The increased amount of edge habitat may lead to increased nest predation and nest
parasitism (Manolis et al. 2002, Flaspohler et al. 2001). In addition, birds inhabiting areas
not directly impacted by ski run development will be subjected to a considerable level of
sensory disturbance. Overall impacts of the project activity on passerine and passerinelike species are considered to be of moderate significance on a sub-regional scale, but of
low significance following mitigation.
Development of shrub-dominated habitats on ski runs will attract a diversity of shrubassociated species (e.g., American robin, song sparrow). Populations of these and other
species with similar habitat requirements are expected to increase within the project area.
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Other species dependent on dead trees for nesting cavities and foraging (e.g.,
woodpeckers) will likely take advantage of trees blown down along the edge of ski runs.
Mitigation Measures
Maintaining as much avian habitat as possible with the retention of large forested blocks
between ski runs will ensure that forest-associated birds will continue to nest on the
property. Minimizing fragmentation will help maintain interior forests for forestassociated birds. The position of shrub-dominated areas, and resulting extensive edge
habitats, will likely result in a higher species diversity and density than currently exists.
To abide by the B.C. Wildlife Act, clearing of natural habitats will not occur during the
critical 01 April to 31 July breeding period for birds. A recognized wildlife biologist will
conduct a comprehensive and intensive nest survey of the subject area to ensure that no
active nests will be disturbed by clearing. The nest survey protocol will follow the
protocols of the Resources Information Standards Committee.
2.13.3.2
Impacts

Resort Base and Roads

As with ski run development, permanent habitat loss will result from resort development.
The loss of habitat will directly impact numerous forest and shrub dependent species
currently breeding in the area. Although the impact of development on passerine and
passerine-like birds is considered to be of moderate significance to local populations, on a
regional basis, an extensive amount of similar habitat exists in adjacent areas. The
viability of migratory bird populations in the area is expected to be maintained.
Mitigation Measures
Riparian corridors retained within all residential and commercial development areas are
important for many breeding bird species. Riparian corridors are particularly important
foraging areas during the migratory period for neotropical birds. These riparian corridors,
and other sensitive/unique songbird habitats, will have a buffer corridor established on
either streamside.
When possible, methods that promote natural regeneration will be utilized to maintain
forest structure. Conversely, silvicultural techniques can be used to enhance requirement
of specific migratory birds (e.g., retaining snags).
Clearing of habitats will not occur during the critical 01 April to 31 July breeding period
in order to avoid direct impacts, unless a nest survey and management plan is developed.
2.13.3.3 Helicopter Use
Helicopter use is not expected to have significant impacts on passerine and passerine-like
birds.
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2.13.4 Operation Phase: Impacts and Mitigation
2.13.4.1

Resort Base and Facilities

Impacts to forest-dependent species from operation of the resort and facilities are
expected to be low. Window strikes are expected to be an ongoing mortality factor for
birds in the area. Domestic cats are expected to result in some mortality for vulnerable
bird species. Vehicle collisions are expected to be a less serious source of mortality.
New habitat niches will be created for more urban-associated bird species. In addition,
residential feeders will create new foraging opportunities.
2.13.4.2 Winter Ski Operations
Winter ski operations are expected to have insignificant impacts on the few resident birds
that remain at high elevations during the summer. Some human-habituated species such
as Gray Jay and Clark’s Nutcracker may benefit from human food sources during the
winter.
2.13.4.3 Avalanche Control
Avalanche control activities may result in sensory disturbance to high elevation birds
occurring close to avalanche cannons. However, winter bird populations are generally
very low and widely distributed in high elevation areas. Thus, overall effects are expected
to be negligible.
2.13.4.4 Summer Ski Run Maintenance
Disturbance of nesting birds during maintenance activities could occur, possibly leading
to nest failure, particularly if the activities are conducted during the nesting period.
Impacts are most likely for species utilizing either meadows or early-successional habitat
where maintenance of vegetation in an early seral condition for ski trails may impact
ground-and shrub-nesting birds. However, since much of the vegetation maintenance
occurs in the summer season, many of the ground-nesting birds would have finished
nesting, and thus would not be impacted. Moreover, since maintenance activities are
likely infrequent and short in duration, overall impacts are expected to be localized
temporally and spatially and of low significance. Continued disturbance is expected to be
limited since lift and trail maintenance would occur over a relatively short period each
summer and would not occur on every trail every summer.
2.13.4.5 Stormwater Run-off
The overall potential loss of riparian habitat is expected to be small provided there is an
effective stormwater management plan in place.
2.13.4.6 Transmission Lines
The potential for bird collisions with transmission lines is expected to be low. Shrubmaintained habitats below transmission lines will provide suitable breeding and
migratory habitats for a variety of species. These areas may be particularly important
during the migratory period.
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2.13.4.7 Access Development and Vehicle Traffic
Mortality caused by vehicle collisions is likely to be of low significance to local
migratory bird populations.
2.13.4.8 Hikers
Impacts from hikers on most forest dwelling songbirds are expected to be insignificant,
although some ground nesting birds may be vulnerable to off-trail use. Off-trail use
leading to habitat loss is expected to be of low significance for alpine areas.
2.13.4.9

Garbage

Accessible garbage may attract Gray jay and Clark’s Nutcracker. These species are
generally considered to be of a minor nuisance. Stringent garbage management will
greatly reduce the availability of garbage to scavengers.

2.14 Non-migratory Birds
2.14.1 Overview of Occurrence
Raptors observed in Jumbo Valley to date include Golden Eagle, Osprey, Red-tailed
Hawk, Rough-legged Hawk, Goshawk, American kestrel, Barred Owl, Great-horned owl
and Northern Pygmy Owl. Bald Eagle, a species of concern, has not been observed in the
project area during field surveys. It is acknowledged that it may occur in the area, but
most likely as a migrant. Bald Eagles are generally associated with large bodies of water
or rivers with salmon spawning runs, both of which do not occur within the project
boundaries. Project impacts on Bald Eagles are expected to be negligible.
2.14.2 Overview of Impact on Habitat
Due to the absence of sensitive, habitat-specialist bird species such as the spotted owl or
marbled murrelet it was determined that extensive project modification to protect critical
bird habitat was not necessary. However, the proponent’s design incorporates the
following features to retain non-migratory bird habitat: 1) retaining wildlife trees,
2) conserving riparian habitats, and 3) minimizing clearing of trees.
The rock bluffs and ledges at the upper elevations provide ideal nesting sites for several
raptors, while the remaining mature coniferous stands and the open burned and/or logged
valley slopes provide habitat for others. The project facilities are not expected to modify
these habitats.
Specific nesting and feeding sites were not observed during the wildlife surveys.
However, extensive migratory and non-migratory bird surveys are planned for the
construction stage of the project. During this time critical bird habitat will be identified
and construction and operational plans will be adjusted accordingly. Whenever possible,
important habitat will be avoided, and when it cannot be avoided due to an intolerable
increase in costs, efforts will be made to minimize the impact.
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If raptor nests are found within the area earmarked for land clearing, the appropriate
government agency will be consulted to discuss construction options.
A summary of potential environmental effects, which may occur directly or indirectly as
a result of resort construction and operations follows in the sections below.
2.14.3 Construction Phase: Impacts and Mitigation
2.14.3.1

Ski Runs

Impacts
Potential impacts to resident or breeding birds may affect their abundance, density,
distribution and reproductive success. Impacts to bird species are lower, in most cases,
when compared to mammals; this is primarily due to their mobile nature. However, many
species are dependent on particular habitat types for nesting and, should they abandon
sites due to construction or operation of the resort there must be suitable replacement
habitat in the immediate vicinity.
Construction of ski runs will cause sensory disturbance and habitat removal during the
growing season. Removal of older forests, which provide foraging and roosting
opportunities for owl species, may result in negative impacts to resident owls, particularly
in the area of nest sites. Nesting areas for Golden Eagle are often in steep cliffs and talus
areas, which would be unaffected because they are unsuitable for use a ski runs. Impacts
to American Kestrel and other low elevation nesting raptors are less likely to occur
because the Jumbo Valley and the surrounding area provide these species with sufficient
nesting opportunities. An overall impact to raptors is considered to be of low
significance.
In the long term, the development of shrub dominated habitats on ski runs will likely
attract breeding populations of several species of songbirds and small mammals. The
combination of higher densities of these prey species and preferred edge habitat may
benefit some raptor species (e.g. Northern Goshawk).
Mitigation Measures
Retention of riparian habitats along creeks will ensure that important breeding and
foraging habitat for many raptor species is maintained and that corridor-linkages are
maintained between core forested areas.
If active raptor nests are found within the construction area during land development
activities, all activity in the vicinity of the nest will be halted until a management plan is
developed with the cooperation of regulatory agencies. The Draft Guidelines for
Mitigating Impacts of Commercial Backcountry Recreation on Wildlife in British
Columbia (MELP 2001) should be considered as a template. The guidelines for Bald
Eagle nests from this document are appropriate for the nests of other raptors:
1. Prevent facility development within 100 m of nest trees.
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2. Minimize human activities within 100 m of active nests between February and
July.
3. Maintain all existing habitat components within 100 m of nest trees.
4. Train staff and provide information to guests on appropriate behaviour in the
vicinity of raptors and their nesting habitat.
An attempt will be made to retain all large old-growth trees or other trees that may be
suitable for raptor nesting and perching. Perching opportunities are not expected to be
limiting along the edges of ski runs.
2.14.3.2

Resort Base and Roads

Impacts
Potential permanent construction impacts to raptors could include a decrease in the
population and fragmentation of habitat. Direct losses will be prevented by strict
adherence to the Wildlife Act, which prevents construction disturbance during the
breeding bird season. Construction activity and the ensuing noise may also lead to nest
abandonment, which can lead to low survivorship of young.
Permanent habitat alteration (e.g., conversion of forest to shrub, or clearing of habitat for
structures) could lead to indirect mortality and alienation of habitat. Temporary
construction impacts may result from clearing for rights-of-way. However, vegetation
would be allowed to regenerate naturally following installation of ski lifts.
There is the potential for raptor nesting within the area proposed for development.
Permanent habitat loss is expected to impact raptors occurring in these areas. Those
occupying adjacent habitats will be subjected to high levels of sensory disturbance during
construction. Overall impacts may be of Moderate significance to local raptor
populations.
Mitigation Measures
An attempt will be made to retain all large old-growth trees or other trees that may be
suitable for raptor nesting and perching. Construction activities will be limited to the
period outside of the active raptor nesting period.
Additional measures are the same as those listed for mitigation of ski run construction
impacts.
2.14.3.3

Helicopter Use

Helicopter use is not expected to result in significant levels of sensory disturbance to
raptors.
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2.14.4 Operation Phase: Impacts and Mitigation
2.14.4.1

Resort Base and Facilities

Once the resort facilities are in place, further impacts to raptors on the site are expected to
be relatively low. There is some potential for mortality due to window strikes and vehicle
collisions. Presence of bird feeders and higher small bird populations may benefit diurnal
species, which prey on small songbirds.
2.14.4.2

Winter Ski Operations

Resident raptors are expected to move to lower elevations during the winter and are
unlikely to interact with winter ski operations at higher elevations.
2.14.4.3

Avalanche Control

Most raptors will occur at lower elevations during the winter, thus will likely not be
disturbed by avalanche control activities.
2.14.4.4

Summer Ski Run Maintenance

Summer ski run maintenance will likely occur sporadically and be of short duration.
Removal of forage habitat (i.e., forest edges) preferred by hunting raptors is not expected
to result in measurable changes in populations.
Disturbance of nesting birds during maintenance activities could occur, possibly leading
to nest failure, particularly if the activities are conducted during the nesting period.
Overall impacts are expected to be localized temporally and spatially and of low
significance, provided that maintenance activities are infrequent and short in duration.
Continued disturbance is expected to be limited since lift and trail maintenance would
occur over a relatively short period each summer and would not occur on every trail
every summer.
2.14.4.5

Stormwater Run-off

The overall potential loss of riparian habitat is expected to be small as there will be an
effective stormwater management plan in place to control stormwater events. Thus, no
effects on raptor habitat are anticipated.
2.14.4.6

Transmission Lines

The potential for raptor collisions with transmission lines is low and not considered to be
significant. However, the occurrences of raptor electrocutions due to transmission lines
should be monitored and an adaptive management plan devised if deemed necessary. Any
problem areas should be identified during maintenance activities. Reporting records can
locate problem poles and regions for potential retrofitted with protection devices. Refer to
Suggested Practices for Raptor Protection on Power Lines (RRF and EEI 1996) for a
detailed examination of mitigation techniques to protect raptors from powerline
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electrocutions.
Increased foraging opportunities may exist for raptors that prefer edge habitats for
hunting.
2.14.4.7

Access Development and Vehicle Traffic

The potential for vehicle collisions with raptors is considered to be Low.
2.14.4.8

Hikers

Hikers are expected to cause some sensory disturbance to raptors should trails extend into
the higher elevations, though the level of disturbance is not expected to be unacceptable.
Resort management will train staff and provide information to guests on appropriate
behaviour in the vicinity of raptors and their nesting habitat.
Ground nesting, non-migratory birds, such as Blue grouse, may be vulnerable to off-trail
use. The greatest potential impacts will likely occur in subalpine and alpine areas where
many of the breeding birds are ground-dwelling nesters. Off-trail use leading to habitat
loss is expected to be of low significance for alpine areas.
2.14.4.9

Garbage

Garbage will be managed through the waste management plan. Impacts from garbage
will not be a factor for resident raptors.

2.15 Habitat Connectivity
Jumbo Pass
The Kootenay Boundary Land Use Plan KBLUP identified an east-west connectivity
corridor between lower Dutch Creek through the Purcell Wilderness Conservancy and
between Kootenay and Duncan Lakes via lower Hamill Creek (Figure 20). Jumbo Creek
and Upper Glacier Creek (including Jumbo Pass) were included along the northern
boundary of the corridor; however, these two areas form a north-south peninsula and do
not contribute significantly to east-west connectivity (Figure 20).
The only north-south connectivity corridors identified on Ministry maps are located along
the Columbia River to the east or through a variety of interconnected east-west corridors
west of Kootenay and Duncan Lakes. A series of glaciers to the north and south of
Glacier Creek, to the north of Jumbo Creek and Howser Creek, and east of Duncan River
limit north-south connectivity through the west-central Purcell Mountains.
Resort construction and operation will not affect the main connectivity corridor through
the Purcell Wilderness and west across Kootenay and Duncan Lakes. There could be
some disruption of connectivity along upper Jumbo Creek, but with strict guidelines in
place and appropriate mitigation measures the impacts can be minimized and kept to an
acceptable level. Although the KBLUP did not make specific recommendations for the
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Jumbo Creek watershed, .the general mitigation measures the KBLUP provides are
applicable to the Jumbo Glacier Resort project.
Maintaining Connectivity
Under the Kootenay Boundary Land Use Plan: Implementation Strategy, the intent
behind the regional connectivity guidelines is 1) to maintain opportunities at the regional
level for genetic exchange between populations and for gradual shifts in the distribution
of whole ecosystems in the face of catastrophic events and 2) to use the system of
regional connectivity corridors to enhance management of rare habitats, red/blue listed
and other regionally significant species, and ecosystems that are under-represented in the
protected areas.
The operational principles to facilitate the maintenance of regional connectivity, as
outlined in the KBLUP, will be adhered to during the construction and operation of
Jumbo Resort. The interim principles as they relate to the proposed project are as follows:
•

To meet habitat requirements, mixed plant species management (especially
native species) will be promoted;

•

Effort will be made to retain natural attributes in areas adjacent to the resort
development;

•

Old-growth stand attributes within connectivity corridors will be maintained
when practical;

•

A coordinated, planned approach will be used to minimize linear barriers and
accommodate movement;

Maintaining connectivity corridors will be a priority item during planning, regulation
and/or rehabilitation, and may involve road deactivation.
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Forest Management
Resort management will cooperate with the Ministry of Forests to develop an appropriate
policy toward wildfire suppression. This will likely involve prescribed understory burns
and a limited amount of forest harvesting in order to mimic natural disturbance events.

2.16 Proposed Monitoring during Construction and Operation
Project Specifications - D.3 (E)
2.

In the project report, the proponent must include a commitment to develop a plan for ongoing
field inventory and documentation of the occurrence of threatened or endangered species during
all phases of construction and operation of the resort facilities. Specific emphasis must be placed
on areas, which will be physically disturbed by the construction of resort facilities or access. This
plan must incorporate proposed plans to mitigate, manage or avoid impacts to such species,
associated with either the short-term or long-term effects of resort development.

Wildlife and vegetation field inventory and documentation studies will be conducted
during all phases of construction and during the operational phase of the resort. Field
studies will be conducted on a regular basis during each season, with a special emphasis
being placed on locating the following sites: ungulate mineral licks; Grizzly and Black
Bear dens; large carnivore den sites (e.g., Wolverine); and raptor nest sites. Data will be
collected and compared to existing data.
Construction monitoring will be conducted on a regular basis. A wildlife biologist will be
present at regular intervals during the construction phases to ensure that the mitigation
strategies outlined in this document are followed.
Adaptive Management
To evaluate the success of the mitigation/compensation measures it is recommended that
an adaptive management approach combined with an effective monitoring program be
implemented after project certification. The monitoring program should have feedback
mechanisms that will allow the results of the monitoring to influence the implementation
of any further mitigation measures. Adaptive management requires that identified
problems are addressed, particularly when actual or potential conflicts persist in
particular areas and/or times.
The monitoring should be undertaken before construction of the project begins, during
initial construction of the project (i.e. prior to commercial-scale resort operations), and
during commercial-scale operations. The monitoring program would consist of regular
data gathering on wildlife occurrence, any significant wildlife-human conflicts, human
recreational uses in the area, and other factors of interest to wildlife management that
may be identified. During the operations phase, the education program also should be
reviewed and analysed annually before the start of a new season comparing records of
data.
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Performance Indicators
Methods to achieve the management plan outlined in this report will be implemented and
evaluated each year to identify their effectiveness and the effectiveness of all mitigation
measures implemented relating to the human activities in and around the resort facilities.
This will involve establishing several criteria to evaluate the performance and
effectiveness of the management plan. The following performance indicators were
identified in the Grizzly Bear Management Plan and are included here as important
measurement tools in the management of other wildlife species surrounding the proposed
resort development. Each will be assessed annually qualitatively and quantitatively for
implementation effectiveness. The performance indicators are:
1. Number of property damage incidents due to wildlife;
2. Number of threat encounters;
3. Number of no contact charge encounters (base and back country);
4. Number of annual wildlife relocations/translocations at the resort assessed as
necessary by a conservation officer;
5. Number of animals destroyed in and around the Jumbo Creek Drainage;
6. Total known mortality in and out of the Jumbo Creek watershed. Sources
should be separated into human and natural causes;
7. Total number of observations reported in the Jumbo Creek Drainage;
8. Total annual resort visitations; and
9. Total human injuries and/or deaths caused by ungulates (e.g., Moose and Elk)
in the Jumbo Creek drainage versus outside.
All identified characteristics should be divided into front and backcountry occurrences
for annual analysis of the program success. Annual analysis, because of observer bias,
will be based on multi year trends to evaluate wildlife-human conflicts. The program is
to be implemented immediately upon Phase 1 construction.
Finally, if the management program objectives are not being met at an acceptable level
according to the Wildlife Management committee, contingency measures will have to be
implemented by the provincial government including but not limited to the following:
1. Increased enforcement (patrol frequency);
2. Area design and delivery of the wildlife-human conflict awareness and
education programs;
3. Additional spot closures to human access;
4. Hunter harvest restrictions and closures as recommended by affiliated
agencies in the Purcell Mountain Range or by the Ministry of Water, Land and
Air Protection; and
5. On-going monitoring and research in the Jumbo Creek Drainage involving the
monitoring of ungulate security habitats and how effective this habitat is
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relative to the impacts of the proposed development and human presence in
the Jumbo and surrounding valleys.
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Appendix I
CDC Rare Elements Occurrence

APPENDIX II
Wildlife Species List

Jumbo Valley Wildlife Species List

Page 1

A=Observed directly or through sign B=Species expected or could occur in Jumbo Valley
COMMON NAME

LATIN NAME

LIST OF AMPHIBIANS
Long-toed salamander
Ambystoma macrodactylum
Western toad
Bufo boreas boreas
Tailed frog (Kootenay pop.)
Ascaphus truei
Spotted frog
Rana pretiosa
Wood frog
Rana sylvatica
LIST OF REPTILES
Northern alligator lizard
Gerrhonotus coeruleus
Rubber boa
Charina bottae
Common garter snake
Thamnophis sirtalis
Western garter snake
Thamnophis elegans
LIST OF MAMMALS
ORDER INSECTIVORA (Insectivores)
Masked shrew
Sorex cinereus
Vagrant shrew
Sorex vagrans
Dusky shrew
Sorex monticolus
Water shrew
Sorex palustris
Pygmy shrew
Microsorex hoyi
ORDER CHIROPTERA (Bats)
Little brown bat
Myotis lucifugus
California bat
Myotis californicus
Long-eared bat
Myotis evotis
Northern long-eared bat
Myotis septentrionalis
Long-legged bat
Myotis volans
Silver-haired bat
Lasionycteris noctivagans
Big brown bat
Eptesicus fuscus
Hoary bat
Lasiurus cinereus
ORDER LAGOMORPHA (Pikas, Hares and Rabbits)
Common Pika
Ochotona princeps
Snowshoe hare
Lepus americanus
ORDER RODENTIA (Rodents)
Least chipmunk
Tamias minimus
Least chipmunk (selkirki)
Tamias minimus selkirki
1Ecosystems of BC
2Hoofed Mammals of BC
3Mammals of BC
4Mammals of BC

A

*

*
*

B

Status

RANGE

P
K
U
P
P

Yellow
Yellow
Red
Y. S4
Yellow

P
U
E
E

Yellow
not found EPM
Y.S4
Yellow
Yellow

E
E
E
E
P

ESSF
ESSF
ESSF
ESSF

ESSF
ESSF, AT
ESSF
ESSF, AT
AT

ag
gl

1,8
1,8
1,8,9
1,8
1,8

ag-extreme SE BC

gl
l

1,8
1,8,10
1,8
1,8

CWD, not in ESSF

ac
ac
eg. alpine meadows

streams, tundra
moist, forest, rocky
acg

REFERENCE

1,3,4
1,3,4
1,3,4
1,3,4
1,3,4

E
P
P
P
U
P
E
P

Yellow
Yellow
Yellow
Blue
Yellow
Yellow
Yellow
Yellow

K
K

Yellow ESSF, AT
Yellow ESSF, AT

fm
acl

1,3,4,7
1,3,4,7

P
P

Yellow AT
Red
AT

m
m

1,3,4
1,3,4

E=Expected
P=Possible
U=Unlikely
%=listed by COSEWIC

ESSF
ESSF
ESSF
ESSF
ESSF
ESSF
ESSF
ESSF

HABITAT TYPE

a
a

1,3,4
1,3,4
1,3,4
1,3,4
1,3,4
1,3,4
1,3,4
1,3,4
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COMMON NAME
Red-tailed chipmunk (simulans)
Yellow-pine chipmunk
Hoary marmot
Columbian ground squirrel
Golden-mantled ground squirrel
Red squirrel
Northern flying squirrel
Beaver
Deer mouse
Bushy-tailed woodrat
Southern red-backed vole
Northern bog lemming
Heather vole
Water vole
Meadow vole
Long-tailed vole
Muskrat
Meadow jumping mouse
Western jumping mouse
Porcupine
ORDER CARNIVORA (Carnivores)
Coyote
Gray wolf
Red fox
Black bear
Grizzly bear
Marten
Fisher
Ermine
Long-tailed weasel
American mink
Wolverine (luscus spp)
American badger

1Ecosystems of BC
2Hoofed Mammals of BC
3Mammals of BC
4Mammals of BC

LATIN NAME

A

Tamias ruficaudus simulans
Tamias amoenus
Marmota caligata
Spermophilus columbianus
Spermophilus lateralis tescorum
Tamiasciurus hudsonicus
Glaucomys sabrinus
Castor canadensis leucodontus
Peromyscus maniculatus
Neotoma cinerea
Clethrionomys gapperi
Synaptomys borealis
Phenacomys intermedius
Microtus richardsoni
Microtus pennsylvanicus
Microtus longicaudus
Ondatra zibethicus
Zapus hudsonius
Zapus princeps
Erethizon dorsatum
Canis latrans lestis
Canis lupus
Vulpes vulpes
Ursus americanus
Ursus arctos
Martes americana
Martes pennanti
Mustela erminea
Mustela frenata
Mustela vison
Gulo gulo luscus
Taxidea taxus

*
*
*
*

*
*

*
*
*
*

*
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B

Status

U
K
K
K
E
K
E
P
E
E
E
E
E
E
E
E
P
U
E
K

Blue
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow

ESSF
ESSF
ESSF

K
E
P
K
K
K
P
K
E
P
K
U

Yellow
Y.S4
Yellow
Yellow
Blue
Yellow
Blue
Yellow
Yellow
Yellow
Blue
Red

ESSF
ESSF
AT
ESSF, AT
ESSF, AT
ESSF, AT
ESSF
ESSF, AT
ESSF
ESSF
ESSF, AT
ESSF, AT

E=Expected
P=Possible
U=Unlikely
%=listed by COSEWIC

RANGE
ESSF, AT
ESSF, AT
ESSF, AT
ESSF, AT
ESSF
ESSF
ESSF
ESSF
ESSF, AT
ESSF
AT
ESSF, AT
ESSF, AT
AT
ESSF, AT

HABITAT TYPE
bl
coniferous forests
bdfhiklm
bfi
dflm
a
a
g
acg
alpine, rocks, shrub
a
i
c
gi
I, grasses
not in high mnts
g
g
bc
abcg
a
l
abceghil
abceghil
al
a
bg
riparian
al
b, open alpine

REFERENCE
1,3,4
1,3,4,7
1,3,4,7
1,3,4,7
1,3,4
1,3,4,7
1,3,4
1,3,4
1,3,4
1,3,4
1,3,4
1,3,4
1,3,4
1,3,4
1,3,4
1,3,4
1,3,4
1,3,4
1,3,4
1,3,4,7
1,3,4,7
1,3,4
1,3,4
1,3,4,7
1,3,4,7
1,3,4,7
1,3,4
1,3,4,7
1,3,4
1,3,4
1,3,4,7
1,3,4
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COMMON NAME

LATIN NAME

Striped skunk
Mephitis mephitis
River otter
Lutra canadensis
Lynx
Lynx canadensis
Cougar
Puma concolor
Bobcat
Lynx rufus
ORDER ARTIODACTYLA (Cloven-hoofed Mammals)
Mule deer
Odocoileus hemionus
White-tailed deer
Odocoileus virginianus
Caribou
Rangifer tarandus
Moose
Alces alces
Elk
Cervus elaphus
Mountain goat
Oreamnos americanus
LIST OF BIRDS
ORDER GAVIIFORMES (Loons)
Common Loon
Gavia immer
ORDER PODICIPEDIFORMES (Grebes)
Horned Grebe
Podiceps auritus
Eared Grebe
Podiceps nigricollis
ORDER CICONIIFORMES (Herons)
American Bittern
Botaurus lentiginosus
ORDER ANSERIFORMES (Geese, Ducks)
Canada Goose
Branta canadensis
Mallard
Anas platyrhynchos
Gadwall
Anas strepera
Northern Pintail
Anas acuta
Green-winged Teal
Anas creeca
Blue-winged Teal
Anas discors
American Widgeon
Anas americana
Wood Duck
Aix sponsa
Ring-necked Duck
Aythya collaris
Northern Shoveler
Anas clypeata
Lesser Scaup
Aythya affinis
Barrow's Goldeneye
Bucephala islandica

1Ecosystems of BC
2Hoofed Mammals of BC
3Mammals of BC
4Mammals of BC

A

*
*

*
*
*
*
*

Page 3

B

Status

P
U
K
K
E

Yellow
Yellow ESSF
Y.S4
ESSF
Yellow ~ESSF

riparian
ac
ad

K
K
U
K
K
K

Yellow
Yellow
Blue
Yellow
Yellow
Yellow

abceghil

U
U
U

REFERENCE
1,3,4
1,3,4
1,3,4,7
1,3,4,7
1,3,4

abghiklim
abceg
beil
bdefhklm

Yellow ~ESSF, AT

subalpine lakes

1,5,6

Yellow
Yellow

ponds, lakes
reed lakes

1,5,6
1,5,6

bogs, marsh

1,5,6

B,M -Can. Rcks

1,5,6
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6

Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow

E=Expected
P=Possible
U=Unlikely
%=listed by COSEWIC

ESSF, AT
ESSF
ESSF,AT
ESSF
ESSF, AT
ESSF, AT

HABITAT TYPE

1,2,3,4,7
1,2,3,4,7
1,2,3,4
1,2,3,4,7
1,2,3,4,7
1,2,3,4,7

U
P
E
U
U
U
U
U
U
U
U
U
U

RANGE

Can. Rcks
not B in Rcks
Can. Rcks
Can. Rcks
lakes, rivers
occ. B
not in Koot. Nat Park
common in Can. Rcks
large lakes
mnt lakes/ponds
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COMMON NAME

LATIN NAME

Bufflehead
Bucephala albeola
Harlequin Duck
Histrionicus histrionicus
Hooded Merganser
Lophodytes cucullatus
Common Merganser
Mergus merganser
ORDER FALCONIFORMES (Vultures, Hawks, Falcons)
Northern Goshawk
Accipiter gentilis laingi
Northern Goshawk
Accipiter gentilis atricapillus
Sharp-shinned Hawk
Accipiter striatus
Cooper's Hawk
Accipiter cooperii
Red-tailed Hawk
Buteo jamaicensis
Golden Eagle
Aquila chrysaetos
Bald Eagle
Haliaeetus leucocephalus
Northern Harrier
Cicus cyaneus
Osprey
Pandion haliaetus
Peregrine Falcon
Falco peregrinus
Merlin
Falco columbarius
American Kestrel
Falco sparverius
ORDER GALLIFORMES (Grouse)
Blue Grouse
Dendragapus obscurus
Spruce Grouse
Dendragapus canadensis
Ruffed Grouse
Bonasa umbellus
Sharp-tailed Grouse
Tympanuchus phasisnellus
White-tailed Ptarmigan
Lagopus leucurus
ORDER GRUIFORMES (Rails)
Sora
Porzana carolina
American Coot
Fulica americana
ORDER CHARADRIIFORMES (Shorebirds)
Killdeer
Charadrius voriferus
Common Snipe
Gallinago gallinago
Spotted Sandpiper
Actitis macularia
ORDER COLUMBIFORMES (Doves)
Mourning Dove
Zenaida macroura

1Ecosystems of BC
2Hoofed Mammals of BC
3Mammals of BC
4Mammals of BC

A

*
*

*

*
*
*

*
*

Page 4

B

Status

U
P
U
U

Yellow
Y.S4
ESSF
Yellow
Yellow

lake/marshes/rivers

boreal forest, stream

1,5,6
1,5,6
1,5,6
1,5,6

K
K
E
E
E
K
E
P
K
K
E
K

Red
Y.S4
Yellow
Y.S4
Yellow
Y.S4
Yellow
Y.S4
Y.S4
Red
Yellow
Yellow

ESSF
ESSF
AT

c
c
l
B S. Rcks
lower elevations
dfhikm
near water/fish
breeds in Waterton
near water/fish
f
subalpine
tree cavity nest

1,5,6,7
1,5,6,7
1,5,6
1,5,6
1,5,6
1,5,6,7
1,5,6
1,5,6
1,5,6,7
1,5,6,7
1,5,6
1,5,6,7

E
E
K
U
K

Yellow
Yellow
Yellow
Y.S4
Yellow

ESSF
ESSF
ESSF

a, b, d
a
g

AT

h, i, k, l

1,5,6
1,5,6
1,5,6,7
5,6
1,5,6,7

U
U

Yellow
Yellow

slough, shallow lks

U
U
E

Yellow
Yellow
Yellow

B in Can. Rcks
B in Can. Rcks

1,5,6
1,5,6
1,5,6

U

Yellow

scare in Can. Rcks

1,5,6

E=Expected
P=Possible
U=Unlikely
%=listed by COSEWIC

RANGE

ESSF, AT
migrant
ESSF
ESSF

HABITAT TYPE
g
streams, ponds

will use slow rivers

REFERENCE

1,5,6
1,5,6
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COMMON NAME

LATIN NAME

ORDER STRIGIFORMES (Owls)
Great Horned Owl
Bubo virginianus
Northern Pygmy-Owl
Glaucidium gnoma
Northern Hawk-Owl
Surnia ulula
Barred Owl
Strix varia
Great Gray Owl
Strix nebulosa
Long-eared Owl
Asio otus
Short-eared Owl
Asio flammeus
Northern Saw-whet Owl
Aegolius acadicus acadicus
ORDER CAPRIMULGIFORMES (Goatsuckers)
Common Nighthawk
Chordeiles minor
ORDER APODIFORMES (Swifts, Hummingbirds)
Black Swift
Cypseloides niger
Vaux's Swift
Chaetura vauxi
Rufous Hummingbird
Selasphorus rufus
Calliope Hummingbird
Stellula calliope
ORDER CORACIIFORMES (Kingfishers)
Belted Kingfisher
Ceryle alcyon
ORDER PICIFORMES (Woodpeckers)
Northern Flicker
Coaptes auratus
Pileated Woodpecker
Dryocopus pileatus
Hairy Woodpecker
Picoides villosus
Three-toes Woodpecker
Picoides tridactylus
Black-backed Woodpecker
Picoides arcticus
Downy Woodpecker
Picoides pubescens
ORDER PASSERIFORMES (Perching Birds)
Eastern Kingbird
Tyrannus tyrannus
Western Kingbird
Tyrannus verticalis
Say's Phoebe
Sayornis saya
Willow Flycatcher
Empidonax traillii
Least Flycatcher
Empidonax minimus
Hammond's Flycatcher
Empidonax hammondii
Olive-sided Flycatcher
Contopus borealis

1Ecosystems of BC
2Hoofed Mammals of BC
3Mammals of BC
4Mammals of BC

Page 5

A

B

Status

*
*

K
K
U
K
E
E
U
E

Yellow
Yellow ESSF
Yellow ESSF
Yellow ESSF
Yellow% ESSF
Y.S4
Yellow
Yellow

U

Yellow

open areas

P
U
P
P

Yellow
Y.S4
Yellow ESSF, AT
Yellow

1,5,6
rare in Columbian M. 1,5,6
bci
1,5,6
1,5,6

P

Yellow

1,5,6

P
K
P
U
P
P

Yellow
Yellow
Yellow
Yellow
Yellow ESSF
Yellow ESSF

1,5,6
1,5,6,7
1,5,6

P
U

Yellow in Rockies
Yellow
Yellow AT
Yellow
Yellow
Yellow ESSF
Yellow

*

*

P
P
P
P

E=Expected
P=Possible
U=Unlikely
%=listed by COSEWIC

RANGE

HABITAT TYPE

c
c
a
a

REFERENCE
1,5,6,7
1,5,6,7
1,5,6
1,5,6,7
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6

more common north

ac
a, c

1,5,6
1,5,6

open water

1,5,6
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6

m

a
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COMMON NAME
Horned Lark
Violet-green Swallow
Tree Swallow
Bank Swallow
Rough-winged Swallow
Barn Swallow
Cliff Swallow
Gray Jay
Steller's Jay
Black-billed Magpie
Common Raven
Common Crow
Clark's Nutcracker
Black-capped Chickadee
Mountain Chickadee
Boreal Chickadee
Red-breasted Nuthatch
Brown Creeper
American Dipper
House Wren
Winter Wren
Rock Wren
American Robin
Varied Thrush
Hermit Thrush
Swaison's Thrush
Veery
Mountain Bluebird
Townsend's Solitaire
Golden-crowned Kinglet
Ruby-crowned Kinglet
Water Pipit
Bohemian Waxwing

1Ecosystems of BC
2Hoofed Mammals of BC
3Mammals of BC
4Mammals of BC

LATIN NAME
Eremophilia alpestris
Tachycineta thalassina
Tachycineta bicolor
Riparia riparia
Stelgidopteryx serripennis
Hirundo rustica
Hirundo pyrrhonota
Perisoreus canadensis
Cyanocitta stelleri
Pica pica
Corvus corax
Corvus brachyrhynchos
Nucifraga columbiana
Parus atricapillus
Parus gambeli
Parus hudsonicus
Sitta canadensis
Certhia americana
Cinclus mexicanus
Trohlodytes aedon
Troglodytes troglodytes
Salpinctes obsoletus
Turdus migratorius
Ixoreus naevius
Catharus guttatus
Catharus ustulatus
Catharus fuscescens
Sialia currucoides
Myadestes townsendi
Regulus satrapa
Regulus calendula
Anthus spinoletta
Bombycilla garrulus

A

*
*
*
*
*

*

*
*

*

B

Status

P
P
P
P
P
P
P
K
K
U
K
K
K
P
P
P
P
P
K
P
P
P
K
K
P
P
P
K
P
P
P
P
P

Y.S4
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Y.S4
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow

E=Expected
P=Possible
U=Unlikely
%=listed by COSEWIC
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RANGE

HABITAT TYPE

AT

h

ESSF

a

AT

k

ESSF

a

ESSF

a

ESSF

g

ESSF

a

ESSF

a

AT
ESSF

m
a

AT
ESSF

h
c

REFERENCE
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6,7
1,5,6,7
1,5,6
1,5,6,7
1,5,6,7
1,5,6,7
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6,7
1,5,6
1,5,6
1,5,6
1,5,6,7
1,5,6,7
1,5,6
1,5,6
1,5,6
1,5,6,7
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6
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COMMON NAME
Cedar Waxwing
European Starling
Solitary Vireo
Red-eyed Vireo
Warbling Vireo
Tennessee Warbler
Orange-crowned Warbler
Yellow Warbler
Yellow-rumped Warbler
Townsend's Warbler
Northern Waterthrush
MacGillivray's Warbler
Common Yellowthroat
Wilson's Warbler
American Redstart
Western Meadowlark
Yellow-headed Blackbird
Red-winged Blackbird
Brewer's Blackbird
Brown-headed Cowbird
Western Tanager
Black-headed Grosbeak
Luzuli Bunting
Evening Grosbeak
Purple Finch
Cassin's Finch
Pine Grosbeak
Rosy Finch
Pine Siskin
Red Crossbill
White-winged Crossbill
Rufous-sided towhee
House Sparrow

1Ecosystems of BC
2Hoofed Mammals of BC
3Mammals of BC
4Mammals of BC

LATIN NAME

A

Bombycilla cedrorum
Sturnus vulgaris
Vireo solitarius
Vireo olivaceus
Vireo gilvus
Vermivora peregrina
Vermivora celata
Dendroica petechia
Dendroica coronata
Dendroica townsendi
Seiurus noveboracensis
Oporornis tolmiei
Geothlypis trichas
Wilsonia pusilla
Setophaga ruticilla
Sturnella neglecta
Xanthocephalus xanthocephalus
Agelaius phoeniceus
Euphagus cyanocephalus
Molothrus ater
Piranga ludoviciana
Pheucticus melanocephalus
Passerina amoena
Coccothraustes vespertinus
Carpodacus purpureus
Carpodacis cassinii
Pinicola enucleator
Leucosticte arctoa
Carduelis pinus
Loxia curvirostra
Loxia leucoptera
Pipilo erythrophthalmus
Passer domesticus

*

*

B

Status

P
E
P
P
P
U
P
K
P
P
P
P
P
P
P
U
U
U
U
U
E
P
P
P
P
P
E
K
P
P
P
P
P

Yellow
Yellow
Yellow
Y.S4
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Y.S4
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow

E=Expected
P=Possible
U=Unlikely
%=listed by COSEWIC
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RANGE

ESSF

ESSF

ESSF

as migrants
ESSF
ESSF
AT
ESSF
ESSF
ESSF

HABITAT TYPE

REFERENCE

1,5,6
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6,7
c
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6
c
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6
c
1,5,6
1,5,6
1,5,6
1,5,6
breeks northern area 1,5,6
a
1,5,6
c
1,5,6
h
1,5,6,7
a
1,5,6
a
1,5,6
a
1,5,6
1,5,6
1,5,6
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COMMON NAME

LATIN NAME

A

B

Status

Page 8

RANGE

HABITAT TYPE

Savannah Sparrow
Passerculus sandwichensis
P Yellow
Vesper Sparrow
Pooecetes gramineus
U Yellow extreme north
Golden-crowned Sparrow
Zonotrichia atricapilla
E Yellow ESSF
b
Clay-colured Sparrow
Spizella pallida
P Yellow
Chipping Sparrow
Spizella passerina
*
K Yellow
Brewer's Sparrow
Spizella breweri
P Yellow
White-crowned Sparrow
Zonotrichia leucophrys
E Yellow
Fox Sparrow
Passerella iliaca
E Yellow ESSF
b
Lincoln's Sparrow
Melospiza lincolnii
P Yellow
Song Sparrow
Melospiza melodia
P Yellow
Dark-eyed Junco
Junco hyemalis
*
K Yellow ESSF
c
Clark's Nutcracker
Nucifraga columbiana
E Yellow ESSF
a
References:
1.Ecosystems of British Columbia, D. Meidinger & J. Pojar
E=Expected
2.Hoofed Mammals of BC, D. Shackleton
P=Possible
3.Mammals of British Columbia, T. Eder & D. Pattie
U=Unlikely
4.Mammals of British Columbia, I. Cowan
%=listed by COSEWIC
5.The Birds of Canada, W. Earl Godfrey
6.Birds of the Canadian Rockies, George W. Scotter, Tom J. Ulrich, Edgar T. Jones
7.Direct observation, field survey
8. Inventory Methods for Pond-breeding Amphibians and Painted Turtle, Resource Inventory Branch
9. Status, distribution and management needs of the tailed frog in the East Kootenays. Dupuis, L and Wilson, K. 1999
10. CDC Species Account
a=Old-growth and mature coniferous forests
b=Subalpine parkland meadows
c=Young seral forests
d=Steep rugged south aspect grasslands
e=Avalanche tracks
f=Rocky cliffs, talus and sparsely vegetated rocks

1Ecosystems of BC
2Hoofed Mammals of BC
3Mammals of BC
4Mammals of BC

REFERENCE
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6,7
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6
1,5,6,7
1,5,6

g=Riparian areas, wetlands, meadows, floodplains, lakes and streams
h=Alpine heath, grasslands, tundra and scrub
i=Alpine meadows
j=Windswept and south aspect alpine
k=Krummholz

E=Expected
P=Possible
U=Unlikely
%=listed by COSEWIC
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