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1.0

INTRODUCTION

The process of delineating wildlife corridors in the Wind Valley is a multifaceted
approach that involves the initial collection of various wildlife data sets and then the
interpretation of that data to identify a system of linear corridors linking important
habitats. The goal was to collect sufficient data to determine if ungulates and carnivores
displayed non-random movement patterns in the study area, which could be identified
and mapped as a series of movement corridors for future protection.
Part I of this report provides the background, methodology, and results from the two
years of data collection. Part II of this study (this report) interpolates the multi source
data layers from Part I and conducts some additional GIS analyses in order to identify
and map the location (s) of wildlife corridors in the study area to be used in future land
use decisions.
The process of corridor delineation was a subjective exercise that required a clear
understanding of the goals of the study, the limitations of the field data, other future land
uses, and the criteria to be used in the decision making process. The Natural Resources
Conservation Board Decision Report (NRCB #9103, 1992) on the Three Sisters Resort
(TSR) development identified the requirements of the provincial government and the
requirements of TSR with regards to wildlife corridor requirements on their property.
Specifically, TSR was required to provide for wildlife movement through their property
and that the provincial government was responsible for approving those corridors.
The Wind Valley area is the last remaining area of TSR property where wildlife corridors
have yet to be identified and approved. In addition to TSR, other developments and
dispositions such as BHB Canmore, Thunderstone Quarry, and Banff Mountain Gate
Resort Association (formerly Alpine Resort Haven) all have the potential to impact
wildlife movements in the Wind Valley area. Prior to any of these other developments
proceeding, the wildlife corridor issue requires resolution. Future development in these
areas will have a requirement to address their respective potential impacts on the
prospective corridors.
2.0

GOALS

Wind Valley was identified during the 1992 NRCB hearing and during subsequent work
on wildlife corridor identification and protection as a key link in the Bow Valley
ecosystem for large carnivores and ungulates. This link was considered significant
because it provided connectivity between extensive habitat areas in the Kananaskis River
Valley and the Wind Valley to the east end of the Bow Valley. The Bow Valley, in turn,
was vital in its connectivity to Banff National Park.
Throughout the Bow Valley, the strategy in the development of the network of corridors
and habitat patches has been to provide for two east-west, primary multi-species
movement corridors along both sides of the valley as well as cross-valley corridors that
link habitat patches in the valley bottom. Wind Valley is at the eastern end of the Bow
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Valley corridor network and must directly link with the existing primary corridor running
west along the TSR property boundary. In addition, an important corridor link across the
Trans Canada Highway into the Dead Mans Flats area to link Wind Valley with the Bow
Flats Natural Area has been identified (Corridor Report, 1995, BCEAG guidelines) which
would occur either east or west of Dead Mans Flats. A corridor link across the Trans
Canada Highway must take into consideration the high degree of wildlife highway
mortality and the potential for mitigation of this mortality in the form of fencing and the
placement of a future highway crossing structure.

3.0

FIELD DATA SETS

Field data from a number of different sources were collected to use in corridor
delineation for the Wind Valley study area. Most of these data were collected during the
2-year study between 1998 and 2000. These data have been described in detail and
analyzed in Part I of this report. The value of each of these components to the overall
identification of movement patterns varies but all contribute to the final decision making
process. The following is a brief description of each of the data sets, their limitations,
and how the information was incorporated into the decision process corridor design:
•

•

•

•

Pellet Counts: Ungulate fecal pellet groups were collected for the summer and
winter periods in 1999 and 2000. Sampling was stratified to determine the
relative value of the main habitat types in the study area to elk, deer, and
snowshoe hares. While limited in their value to identify movement patterns, they
do identify where high versus low-use habitats are on the landscape.
Summer Track Pads Counts: Track Pads provided information on summer use of
the study area. Statistical analyses were conducted for deer and elk. Tracks of
target carnivore species were too few for analyses. Track Pads were placed along
wildlife trails where they intersected existing preestablished transects. The
transects themselves followed old roads and were not therefore randomly
distributed across the study area. They did, however, provide an indication of
relative use along each of the transects and can be used verify usage of any
preliminary corridor location. While untested, Track Pads provided some summer
distribution information.
Winter Track Counts: As with the summer Track Pad data set, winter track count
data identified relative winter use along each of the transect routes rather than an
unbiased distribution of usage across the study area. Statistical analyses were
only conducted on deer and elk due to the small sample of carnivore tracks
encountered. This data was used to supplement information from winter
backtracking.
Winter Backtracking: These data form the core data set from which patterns of
wildlife movement could be discerned. Tracking sessions provided the best
continuous data on individual and group movements across the entire study area
as opposed to point source data (e.g. Track Pads, winter transects, highway
mortality). Backtracking data were collected for two winters, 1998/99 and
1999/00, except for deer that were backtracked only for the winter of 1999/00.
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•

4.0

Their limitation is that the sample size of tracking sessions was limited because of
the requirement for adequate snow conditions, and the limited number of tracking
sessions that could be followed in any given day. Priority was assigned to
backtracking carnivores over ungulates which, due to their relative scarcity in the
study area, meant that the sample size for carnivores was low relative to
ungulates. Backtracking was the most useful data set for the identification of
movement patterns but unfortunately it provided information only for the winter
period.
Trans Canada Highway Mortality: Wildlife highway mortality in the Bow Valley
has been collected since the mid-1980s and is considered useful in identifying
preferred locations for highway crossing. Data collected during the span of the
Wind Valley study was limited to approximately 3 years. For Part II (this report),
the mortality data set from 1998 to 2001 was used to identify important crossing
areas for different species on the TCH around Dead Mans Flats. The major
limitation associated with this data was that it included only animals found dead
along the side of the highway and could not account for those, which may have
been injured and wandered away from the highway before dying.
METHODOLOGY

The methodologies associated with the Track Pads, winter track counts, and pellet group
analyses were described in Part I. The winter backtracking information was the primary
data source that initiated the process of identifying movement patterns.
4.1

Utilization Distribution

A utilization distribution based on winter backtracking was developed for priority species
of concern that included wolves, cougars, lynx, and elk. Winter utilization distribution
maps show the use density for each species based on winter backtracking data.
Track density was calculated for an area 175 metres in radius using a circular moving
window approach in a geographic information system. This radius was chosen as it
represents the minimum corridor width (350 metres) for flat terrain with adequate hiding
cover according to BCEAG standards (BCEAG 1999). Track density values were
categorized in five equal-interval classes for visual presentation: as ‘very low’, ‘low’,
‘moderate’, ‘high’, and ‘very high’. Analysis was done in ArcView GIS v. 3.1 (ESRI
1998a) using the Spatial Analyst 1.1 extension (ESRI 1998b).
4.2

Trans-Canada Highway Mortality

Since 1998, wildlife mortality along the Trans-Canada highway were picked up and
recorded by highway service workers and project staff. Exact kill locations were
recorded using differentially corrected GPS. Although project staff made every possible
effort to collect all highway mortality data, the database may not represent all mortality
as some incidents may go unreported or undetected as animals sometimes wander away
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roads after collisions. Mortality statistics in this report are therefore considered minimum
numbers.
5.0

DELINEATION CRITERIA

The utilization distribution identified core movement areas for both carnivores and
ungulates and formed the starting point from which the final corridor layout was
identified. Numerous other factors and criteria were taken into consideration for the final
layout design. Those criteria used in the decision making process were:
•
•
•

•
•
•
•
•
•
•
•
•
•

Corridors must be viable as a multi-species corridor to accommodate both
carnivores and ungulates and be a minimum of 350 m wide and in as undisturbed
a state as possible (NRCB Decision Report, 1992);
Corridors must link with the primary east-west movement corridor along TSR
property and provide a linkage from Wind Valley across the Trans-Canada
Highway into the Bow Flats Natural Area;
The corridor(s) should be aligned to include as much as possible the “moderate”,
“high”, and “very high” use areas as identified in the backtracking utilization
distribution. Areas of “very low” use are not considered to constitute viable
corridor;
In deciding corridor(s) location, priority will be given to carnivore over ungulate
utilization;
Slopes over 25 degrees were considered nonfunctional from a corridor perspective
unless data suggests otherwise;
Corridors should avoid being located in areas where they could be sandwiched
between future development and be as far away from any human development as
possible;
Adequate hiding and thermal cover should be provided in corridors;
There should be no topographical barriers (e.g. canyons, steep cliff faces)
contained within the corridors that could impede wildlife movement;
Where required, corridor width will be increased according to the BCEAG (1999)
corridor guidelines for variables such as corridor length and adjacent topography;
Logistical considerations associated with future highway mortality mitigation
such as fencing and crossing structure options must be considered for any corridor
location that crosses the Trans-Canada Highway;
Corridors should be aligned as much as possible with high-use habitats (as
identified through pellet group analyses) as well as provide a linkage to high use
habitats;
Highway mortality analyses will be used as a supplemental database to the
backtracking information to determine the best corridor location for accessing the
Bow Flats Natural Area across the TCH; and
Winter track count information and summer Track Pad information will be used
to supplement the backtracking utilization data to look for consistency among
data sources;
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6.0

RESULTS

6.1

Winter Backtracking Analyses

Utilization distribution maps for individual carnivore species (cougar, wolf, lynx, and
coyote) were developed from winter backtracking (Figures 1, 2, 3, 4). While
backtracking of carnivores was the highest priority but because of the lower abundance of
carnivores, tracking sessions were less than for ungulates. Distribution of track densities
identified different movement patterns for each species, however, because of the small
sample sizes for some species, the results may not be representative. Coyotes tracking
were relatively low in number and demonstrated an affinity for movement up and down
the Trans Canada Highway and for the area below Banff Mountain Gate Resort (Figure
1). Coyotes readily adapt to human developments and, therefore, were not given the
same weighting in corridors designed for more wary species (i.e. wolves, cougars) where
conflicts with humans were undesirable.
Lynx and cougars displayed similar movement patterns (Figures 2, 3) especially in
relation to movements between Wind Valley and Three Sisters Resorts property. Winter
movement primarily followed the Skogan Pass Trans-Alta powerline RoW and then west
onto TSR property following either the south side of the property along the base of the
steep slopes of Cairnes Creek or paralleling the TCH highway. Backtracking sessions
recorded 2 and 3 crossings of the TCH by cougars and lynx respectively and with the 2
lynx crossings actually being the same individual that crossed the highway twice during
one tracking session. Both cougars and lynx moved through the area below the built-up
footprint of Banff Mountain Gate Resort. The Skogan Pass Trans-Alta powerline RoW
where it meets the TCH south to Wind Valley was also used heavily by wolves (Figure
4). Only one crossing of the TCH was documented through winter backtracking and that
was immediately west of the Dead Mans Flats.
The goal of the study was to identify a multi-species corridor and not corridors for
individual species. We therefore addressed this and the concern over small sample size
by combining tracking sessions from all carnivores to develop a “carnivore” utilization
distribution (Figure 5). Primary movement areas were located along the Trans-Alta
powerline RoW, an area near the TCH west onto TSR property, an area adjacent to the
steep slopes of Cairnes Creek, and another area below Alpine Resorts Haven.
Deer exhibited considerably less movement through the study area than elk (Figure 6).
This movement was confined to areas below Banff Mountain Gate Resort and
immediately west of the Thunderstone quarry.
A relatively large number of elk backtracking sessions were available for analyses
(Figure 7). Primary movement areas for elk coincided with the Skogan Pass Trans-Alta
powerline RoW, the Trans-Alta powerline RoW parallel to the TCH, and the area at the
base of the steep slopes near Cairnes Creek. There was an area of concentrated
movement around the Kananaskis Gun Club and across the TCH into the habitat patch
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east of Dead Mans Flats. This habitat patch was identified through pellet group analyses
as one of the highest habitats used by elk. Although not identified as “moderate” or
“high-use” through the utilization distribution analyses, there does appear to be a pattern
of movement between the upper portion of the former Pigeon Mountain ski hill and the
Kananaskis Gun club. This movement is believed to be a result of elk moving from the
winter range slopes on upper Pigeon Mountain to the high quality habitat on the north
side of the TCH.
Figure 8 shows the summer Track Pad information for elk compared with the utilization
distribution from winter backtracking. Although collected during different seasons and
using a different methodology, this comparison would indicate differences in seasonal
use of the area. The location of high-use Track Pads coincided well with some of the
high-use movement areas according to the utilization distribution. This indicated that elk
used some of the same areas independent of season. This was particularly evident along
the Skogan Pass Trans-Alta powerline RoW and in the area of Cairnes Creek. Areas of
dissimilarity were found along the Trans-Alta powerline RoW parallel to the TCH and
around the Kananaskis Gun Club. These areas were used heavily by elk in the winter but
received relatively little use during the summer. This could be a result of seasonal range
differences or it might reflect an increase in human activity at the gun club and along the
south side of the TCH during the summer months with a resulting displacement effect.
Summer deer use based on Track Pad information showed a wider distribution of deer
use during the summer compared to the winter utilization distribution which was
confined to a few areas (Figure 9). While too few to be statistically analyzed, tracks of
several large carnivores (black bear, grizzly, cougar, and wolves) were detected in some
of the Track Pads.
Similarities were investigated between winter track counts and the winter backtracking
analyses. The comparison between winter track counts for elk (Figure 10) and winter
backtracking generally coincided with the utilization distribution of elk. The winter track
count data, however, would not have been a good indicator of movement patterns if
examined in isolation of the backtracking information.
6.2

Wildlife Mortality

Wildlife highway mortality on the TCH was used as an indicator of important crossing
areas along the highway for different species. A basic assumption is that any animal
crossing any portion of the highway at the entrance to Wind Valley has an equal
likelihood of being struck, killed, and found (as opposed to walking off into the adjacent
bush and dying). The highway is relatively straight for most of its length except for a
slight curve at the western edge. From this curve westerly, there is a wildlife fence along
both side of the highway that was installed in October 1999. The majority of the
highway, however, is unfenced and driver visibility is fairly similar. There may be
differences in animal behavior which could predispose one species over another to being
struck and killed. For example, coyotes and cougars have been observed running across
the highway while larger species such as elk or moose are usually observed walking or
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moving more slowly across the highway thereby increasing their likelihood of being
killed by a vehicle collision.
Between January 1998 and September 2001 along the 5.5 km section of the TransCanada Highway at the entrance to Wind Valley, twenty-five animals were recorded
killed (Figure 11). Both carnivores and ungulates were killed although the number of
ungulates was relatively higher. Seventy-six percent of these mortalities occurred within
2km to the east of the Dead Mans Flats overpass indicating a preference for wildlife
crossings on the eastside rather than westside of Dead Mans Flats. Mortalities occurred
throughout the year.
7.0

WIND VALLEY CORRIDOR ALIGNMENT AND RATIONALE

Figure 12 and 13 illustrates the recommended corridor alignments against the backdrop
of the utilization distributions for elk and carnivores respectively. These alignments
provide linkage with the existing TSR primary corridor and linkage across the TCH into
the Bow Flats Natural Area.
7.1

TSR Corridor

This corridor connects Wind Valley to the existing TSR primary wildlife corridor. The
data suggested that there were two options for corridor alignment that would include
most of the ‘moderate’, ‘high’, and ‘very high’ utilization areas and still connect with the
TSR primary corridor. It was deemed more appropriate to use the movement area closer
to the base of the steep slopes at Cairnes Creek (Figure 12, 13). This option would avoid
the possible future scenario with development on both sides of a corridor.
The data indicates this alignment would be suitable for both ungulates (Figure 12) and
carnivores (Figure 13). This corridor is approximately 450 m wide and is consistent with
the NRCB Decision report and the BCEAG guidelines. BCEAG guidelines require an
additional 100 m to be added onto the baseline corridor width (350 m) to compensate for
steeply rising slopes above areas of potential development. This alignment also avoids
slopes over 25 degrees that the data indicates were not used extensively by any wildlife
species of interest. Because of a small ridge that consists of a steep north-facing slope
and extends east from Cairnes Creek, the corridor must swing out to the powerline and
around this topographical feature. Movement around this feature is clearly evident for
both elk and carnivores from the backtracking sessions (Figure 12, 13). Vegetation cover
in the corridor is undisturbed except for small areas along the Skogan Pass Trans-Alta
powerline RoW. There are no topographical features in the corridor that would prevent
or impede wildlife movement.
7.2

Dead Mans Flats Corridor

Habitat connectivity is also required between Wind Valley and the Bow Flats Natural
Area. This would require a wildlife corridor across the TCH and preferably linking with
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the TSR primary corridor. Any such corridor must take into consideration future
highway mitigation such as fencing and crossing structure requirements as well as human
facilities on the north side of the TCH around the hamlet of Dead Mans Flats.
A corridor across the TCH requires a decision to align the corridor to the west or east of
the Dead Mans Flats hamlet. The utilization distribution information for elk indicated
that elk demonstrated a high amount of movement parallel to the highway on the south
side of the TCH with high use focal areas at either end (Figure 7) suggesting a corridor
would be appropriate at either side of Dead Mans Flats. Such an alignment along the
highway would likely lead to a scenario of development on both sides of the corridor.
Crossings of the highway were not commonly recorded during winter backtracking
sessions. Elk were the most common species that were recorded crossing the highway
with most of these crossings being recorded east of the Dead Mans Flats overpass as elk
moved over into the very high quality habitat just to the east hamlet of Dead Mans Flats
(Figure 7). In addition to elk, coyotes also spent a high amount of time moving back and
forth parallel to the highway, especially on the south side. This suggests that the TCH
was as a significant barrier to movement for at least elk and coyotes but likely for other
species as well. Few carnivore backtracking sessions were recorded crossing the
highway (Figure 5).
Most highway mortality recorded during the Wind Valley study occurred east of the
Dead Mans Flats overpass (Figure 11). Mortality data from previous years also indicates
that most mortality was occurring east of the overpass. While significantly less than that
of deer and elk, large carnivores (bears, wolves, and cougars) were also victims of
highway vehicle collisions. Most of these were also east of the overpass and suggests
that this was a more common crossing area and would be the most appropriate location
for the crossing.
Crossing structures currently employed in Banff National Park and the Stewart Creek
structure are most effective if built into existing topographical features adjacent to the
highway. West of Dead Mans Flats, the ground is relatively flat on both sides of the
highway. An overpass structure built here would require animals to climb relatively
steep inclines on both sides of the structure in order to get across the highway. An
underpass similar to the Stewart Creek structure would require significant excavations on
both sides of the highway. On the north side of the highway, a riparian area associated
with Bow River could create water problems for any kind of an underpass.
In addition, the Three Sisters campground is located just to the west of Dead Mans Flats
and would be impacted by any corridor that directs carnivores across the highway into an
area adjacent to the campground.
Human/wildlife conflicts are an important
consideration in planning the location of any crossing structure. The area of land on the
north side of the TCH west of Dead Mans Flats is relatively small and constrained by a
channel of the Bow River, which could become a barrier to winter movement. Land east
of Dead Mans Flats is a much larger area and consists of high quality habitat for
ungulates. Currently the movement of wildlife into this area would create less potential
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for human/wildlife conflicts. There is also a stretch of highway in this area that is
considerably above grade and would be a good location for an underpass type structure.
Any overpass structure east of the Dead Mans Flats overpass would create a similar
problem as that imposed by such a structure to the west of Dead Mans Flats.
Based on an assessment of the wildlife tracking information, highway mortality
information, and other structural/sociological impacts, it is recommended that the
corridor to provide connectivity to the Bow Flats Natural Area be aligned to the east of
the Dead Mans Flats overpass. To provide this connection animals need the ability to
move between the TSR corridor and an area to the east of the overpass. The elk
utilization model (Figure 7) identifies a high use movement corridor paralleling the TCH
on the south side that would connect these two areas. This movement, however, may be
an artifact of the barrier effect of the highway. Deer tend to prefer the area below Banff
Mountain Gate Resort as a cross-valley movement corridor. Carnivores also appear to
prefer moving through the area below the Alpine Resort development. Because carnivore
movement is the highest priority, a cross-valley connector through this area is the
recommended alignment (Figure 12, 13).
7.3

Pigeon Mountain Corridor

While not identified as a high-use movement area through the utilization distribution
modeling, several elk backtracking sessions were recorded between the upper slopes of
the former Pigeon Mountain ski hill and the Kananaskis Gun Club. Many of these
tracking sessions continued on across the TCH into the high quality habitat east of the
Dead Mans Flats overpass (Figure 7). These tracking sessions either ended or began at
the top of the ski hill but were not extended beyond. It is assumed that these elk were
moving between the open high elevation winter range on Pigeon Mountain (outside of the
study area) and the Dead Mans Flats area. It is recommended that this movement area be
recognized as a third important corridor to be recognized and maintained in the Wind
Valley area.
8.0 SUMMARY
The corridors are aligned to include the majority of the existing movement patterns of the
species of concern, especially carnivores. The corridor alignments avoid steep slopes and
other topographical features that could create physical barriers. These alignments attempt
to avoid, as much as possible, foreseeable future development areas and the TransCanada highway. Their alignments attempt to avoid creation of situations where
human/wildlife conflicts could arise by providing movement corridors away from
existing and future developments and avoiding the pinching of corridors between
possible future developments.
Some existing developments/dispositions, however, will lie adjacent to or within
corridors. For example, Banff Mountain Gate Resort is a resort (time share) type
development that will be located adjacent to both the Pigeon Mountain and Dead Man’s
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Flats corridors. In addition, the access road to Banff Mountain Gate Resort crosses
roughly perpendicularly through the Dead Mans Flats corridor. Similarly, the
Kananaskis Gun Club lease may become problematic in the future and must be dealt with
as it lies strategically within the Dead Mans Flats corridor immediately south of the Trans
Canada Highway. As development of the TSR lands proceeds in the Wind Valley area,
the future of the Gun Club in its current location may have to be reevaluated.
As a result of these corridor alignments, some of Three Sisters Resort’s land becomes
split off into two isolated parcels that are surrounded by wildlife corridor and the Bow
Valley Wildland Provincial Park. These two parcels are approximately 18.2 and 5.2
hectares in size. The larger parcel lies immediately south and above the TSR Corridor
while the smaller parcel is located to the southwest of Banff Mountain Gate Resort across
the Trans Alta powerline. While not within the wildlife corridors, development of these
parcels could have significant impacts on the functionality of the corridors as well as
sensitive wildlife areas in Wind Valley. Any possible future development of these areas
will require careful evaluation.
The purpose of this study was to identify appropriate science based corridor locations in
order to assist in future land use decisions. The locations of these corridors may impact
future development on several land holdings in the area (Figure 14). As per the Terms of
Reference for the Wind Valley Study, the three developers involved in the study will be
required to provide an impact assessment of their respective development proposals on
the functionality of the corridors. In addition, as per the Town of Canmore’s Municipal
Development Plan (MDP), an Area Structure Plan will be required for this area
identifying the appropriate distribution of land uses. Also, as per the Town’s MDP, an
Environmental Impact Statement shall be included in any application for development
proposals within or adjacent to Environmentally Sensitive Areas. Wildlife corridors are
considered to be Environmentally Sensitive Areas in the MDP.
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