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EXECUTIVE SUMMARY 
 

BACKGROUND  
Habitat fragmentation is a central issue in the Lake Louise area due to the presence of a 
naturally fragmented landscape coupled with high levels of human activity, a situation 
that is believed to be constraining the movements of wildlife in the area.  Human 
influences in the Lake Louise area include four nodes of visitor activity (the Hamlet of 
Lake Louise, the Upper Lake area, the Lake Louise ski area, and the Moraine Lake area), 
two major transportation corridors (the Trans-Canada Highway and the Canadian Pacific 
Railway), several high volume secondary roads, a dense network of popular hiking trails, 
and dispersed human activity such as off-trail hiking and snowshoeing.   
 
Although a variety of studies have been carried out to further our understanding of 
wildlife habitat use and movements within BNP, there has been no attempt to synthesize 
information from multiple sources into a single consideration of wildlife corridors 
specifically for the Lake Louise area.   
 
PROJECT DESCRIPTION 
The primary purpose of this project was to provide a summary of existing information on 
wildlife corridors in the Lake Louise area in Banff National Park, Alberta and develop a 
management strategy aimed at preserving or enhancing the effectiveness of these 
corridors.  Specific objectives were to: 

• Identify relevant information sources in addition to those provided by Parks 
Canada; 

• Review relevant wildlife information for the Lake Louise area; 
• Consult appropriate wildlife literature to determine scientifically supportable 

criteria for the identification and management of species present in the Lake 
Louise area; 

• Identify the location, relative importance, species of concern, effectiveness, and 
management recommendations for wildlife corridors in the Lake Louise area; 

• Identify information gaps and make recommendations for research, monitoring, 
and modelling activities, if needed; 

• Develop a set of map products which illustrate the location and significance of 
wildlife corridors, suitable for review by a non-technical audience; 

• Present results and conclusions to a variety of audiences. 
 
METHODOLOGY 
In order to complete the review of existing information on wildlife, I consulted a variety 
of sources including: 

• Scientific journal articles 
• Graduate theses 
• Non-peer reviewed wildlife reports 
• Key informants knowledgeable about wildlife in the Lake Louise area. 

 
In completing the review, I sought to incorporate the most up-to-date and site-specific 
information available.  Key informants were consulted with the objectives of relating 
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information contained in the literature specifically to the Lake Louise area and to fill any 
information gaps once the literature review had been completed.   
 
WILDLIFE CORRIDOR THEORY 
Most ecologists agree that connectivity between landscapes and habitats is an essential 
ingredient in the conservation of biological diversity (Paquet et al. 1994).  While 
landscape linkages, or corridors, can serve a variety of purposes, their main role in 
biological conservation is to serve as a conduit for movement.  Within this context, the 
term movement is meant to include several biological functions, which occur at different 
spatial and temporal scales: 1) daily and seasonal movements of animals within home 
ranges; 2) dispersal, which ensures gene flow between populations and may rescue small 
populations from extinction; and 3) long-distance shifts of species, such as in response to 
climate change (Noss 1993).  Movement corridors can also reduce the likelihood of 
human-wildlife conflicts by allowing individual animals to safely negotiate their way 
around highly developed area (BCEAG 1999a).  
 
In the Lake Louise area, each of these functions is likely present within the ecosystem, at 
various scales.  At the regional scale, the study area exists within a landscape that is 
highly fragmented due to steep topography.  The result is that most high-quality habitat is 
confined to valley bottoms and low elevations, where snow accumulations are less.  This 
creates a situation whereby many wildlife populations are believed to exist as 
metapopulations, i.e. as a network of populations that exist in geographically separate 
units but are connected genetically by dispersal (Meffe and Carroll 1997).  This is 
especially true of wide-ranging species such as wolves, wolverines and grizzly bears, 
which exist in low densities across the landscape.  Connectivity within a metapopulation 
is important to ensure the maintenance of genetic variability within populations and to 
recolonize areas where a population has gone extinct.   
 
Connectivity must also be considered at the local scale.  Extreme topography creates a 
heterogeneous landscape within which resources exist in a patchy distribution.  In order 
to survive, animals must be able to move freely throughout their home ranges in order to 
access the various resources required for their subsistence.  Local movements may 
involve seasonal shifts as animals optimize plant nutrition by following green-up along 
the elevational gradient.  As well, during the breeding season, males often travel 
extensively throughout their home ranges in search of mates.  In any season, carnivores 
must move around extensively in search of prey.   
 
SPECIES-SPECIFIC MANAGEMENT CONSIDERATIONS 
A number of species-specific considerations must be taken into account in the design and 
management of wildlife corridors.  These include: status and distribution, home range 
size, habitat use, movement patterns, travel routes, barriers to movement, causes of 
human-related mortality, use of wildlife crossing structures and responses to human 
activity.  I reviewed and summarized these considerations for each of the large and mid-
sized mammalian species present in the Lake Louise area in order to provide a foundation 
upon which to identify potential wildlife corridors, key issues pertaining to their 
management, and management options to address these.  
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A MULTI-SCALE, MULTI-SPECIES MANAGEMENT STRATEGY 
I proposed a strategy for the management of wildlife corridors in the Lake Louise area.  
This strategy is comprised of the following three components: 
• Consideration of multiple spatial and temporal scales:  In light of the species-

specific management considerations identified, it becomes apparent that 
considerations of habitat selection, space-use and movements by wildlife cannot be 
adequately addressed within the context of single spatial or temporal scales.   

• Necessity of a multi-species approach: Different species use the landscape in 
different ways.  More specifically, there are appreciable differences in home range 
size, movement patterns, use of highway crossing structures and responses to human 
influences among species.  Managers must guard against managing on a single-
species basis and consider the needs of the wildlife community as a whole.   

• Managing for diversity and complexity: Ecosystems are complex and diverse.  
However, as humans we have neither the brain nor computer power to fully 
comprehend or analyze this complexity.  I proposed a two-prong strategy aimed at 
addressing this question.  The first part of this strategy involves developing a 
cohesive, site-specific framework of understanding.  The second part of the strategy is 
to accept that we will never fully understand how the system works and plan 
accordingly.  This involves rejecting solutions that are single-species or single-
functional in nature in favour of solutions that incorporate heterogeneity and 
diversity.  

 
CONNECTIVITY ALONG THE BOW VALLEY 
There appears to be little doubt that the Bow River Valley functions as an important 
corridor for the movements of multiple species.  Indeed, its flat bottom offers an 
energetically efficient travel route.  As well, its position at lower elevations compared to 
the surrounding landscape, renders it highly accessible to most species, especially during 
winter when many species are excluded from higher elevation habitats. 
 
To date, two major corridors have been identified for the movements of wildlife along the 
long-axis of the Bow Valley: the Fairview corridor and the Whitehorn corridor.  To this, I 
have added a third corridor along the Bow River.   
 
The major issues regarding habitat connectivity along the Bow Valley include high traffic 
levels on Lake Louise Drive and the ski hill road, human disturbance within the corridors 
in the form of on- and off-trail recreational activities during both summer and winter, 
high levels of human activity associated with the ski hill, and the presence of the 
campground and other developments within the Bow River riparian corridor.   
 
Proposed management options to address these issues include: mitigating Lake Louise 
Drive and the ski hill road, developing a human use management plan aimed at 
consolidating and reducing human activity within identified corridors, relocating the 
tenting area of the campground, and reducing human activity levels at the Lake Louise 
ski area.  
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CONNECTIVITY ACROSS THE BOW VALLEY 
While the prevailing movements through the Lake Louise area appear to be along the 
long-axis of the Bow Valley, movements across the valley are also important.  Although 
the Trans-Canada Highway (TCH) often represents a home range boundary, there are 
times when movements across the TCH may be important.  For instance, in times of low 
hare densities, lynx usually expand their home ranges in search of prey.  As well, during 
the breeding season, males of many species will be more prone to making cross-valley 
movements in search of mates.  Dispersing individuals in search of a new home range 
may also need to move across the valley.  Finally, some species, which are not normally 
found in the valley bottom, such as mountain goats, bighorn sheep and marmots, may 
make occasional valley crossings in their dispersal movements.  Although they may not 
happen very often, such movements are undoubtedly important for ensuring exchange of 
genetic material between naturally fragmented populations.   
 
The principal impediments to cross-valley movements are the Lake Louise townsite, the 
campground, and the TCH.  The townsite, in conjunction with the campground, 
represents a significant obstacle to the cross-valley movements of wildlife that is over 
three kilometres wide.  The TCH acts as a barrier or partial filter to the movements of 
wildlife and presents a significant mortality risk to wildlife attempting to cross it.  
Empirical evidence suggests that the railway is relatively permeable to the movements of 
most wildlife species.  
 
Proposed management options to increase cross-valley connectivity for wildlife include 
creating high quality corridors at either end of the developed area, reducing the footprint 
of the zone of development, or creating openings for the passage of wildlife within the 3 
km stretch of high human influence.  In terms of enhancing permeability of the TCH, I 
propose a two-part strategy for meeting this objective: 1) adopt an inclusive (i.e. very 
wide) crossing structure design that will allow for the incorporation of a variety of habitat 
attributes and thus, accommodate the needs of multiple species and 2) pay close attention 
to the placement of these structures so that they are best aligned with known high quality 
habitat patches as well as identified natural movement corridors.  Widening of the bridge 
over the Bow River at the Twin Bridges may be one way of creating a wide crossing area 
in a relatively cost effective manner, while at the same time recognizing the importance 
of this natural riparian corridor.  Data on the movements of wildlife along Phase 3B, 
collected through ongoing monitoring efforts, will be of invaluable assistance in 
determining the best locations for crossing structures.   
  
CONNECTIVITY BETWEEN LAKE LOUISE AND MORAINE LAKE 
I identified several corridors in the area between Lake Louise and Moraine Lake.  These 
include: Paradise Valley, the Valley of the Ten Peaks, Wasatch Pass and Sentinel Pass.  
Most of these corridors experience high levels of human use and therefore require 
management attention.  Proposed management options for these corridors focus primarily 
on controlling human use along the Moraine Lake Road and on certain trails.  
 
REGIONAL CONNECTIVITY 
At the regional scale, connectivity serves to ensure the transfer of genes between 
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populations.  This is usually accomplished through the dispersal of individuals from their 
natal home range to a new one.  Little information exists on the use of dispersal corridors 
in the Lake Louise area.  However, a few documented instances of dispersal suggest that 
such movements occur.  From a population viability point of view, dispersal movements 
are important given that many populations in the Rocky Mountains appear to exist as 
metapopulations due to a landscape that is naturally fragmented. 
 
I identified five corridors of regional significance in the Lake Louise area: Plain of Six 
Glaciers - Abbott Pass, Wenkchemna Pass, the Kicking Horse Pass, the Bow Valley, and 
the Pipestone Valley.  Key issues identified with regards to these corridors include high 
human use levels, suboptimal landscape-level forest structure within the Bow Valley and 
Kicking Horse Pass; and possible future fencing of the TCH west of the Jasper turn-off, 
which could block wildlife movements along the southwest side of the Bow Valley.   
 
Proposed management options for the regional corridors include controlling human 
access leading into Abbott and Wenkchemna Pass, ensuring mitigative measures are 
taken to prevent the TCH west from becoming a barrier to the movements of wildlife 
along the southwest side of the Bow Valley, and implementation of a prescribed burning 
program designed to enhance habitat conditions within the Bow Valley and Kicking 
Horse Pass.   
 
GENERAL RECOMMENDATIONS 
I made several recommendations in the areas of future research, monitoring, modeling, 
management, reporting and archiving.  These are summarized as follows: 
 
Research 
• Prioritization of research objectives:  The KYLL district should consider going 

through a formal exercise aimed at prioritizing research objectives.  In a period of 
extreme financial restraint for Parks Canada, top priority should be given to projects 
designed to answer questions relating to the most urgent management decisions at 
hand.  The priorities, once established, should be reviewed on a regular basis, with 
summary evaluations occurring on a yearly basis and more formal reviews being 
conducted every three years or so.  

• Partnerships with universities: In a period of high research needs and extremely 
restricted budgets, an effective means of getting the most high-quality research for the 
dollar may be through increased partnerships with universities.  I suggest a proactive 
approach on the part of Parks Canada to involve graduate students in fulfilling its 
extensive research needs.   

• Hypothesis-driven research: Hypothesis-driven scientific research is truly the 
cornerstone of an adaptive management strategy because it provides clear answers to 
specific questions.  

• Identified research priorities: Priority should be given to testing hypotheses that are 
critical to informing the most urgent management decisions.  In the Lake Louise area, 
the most pressing management issues relating to corridors at this time are:  

o The upcoming twinning and fencing of the TCH.   
o Increasing recreational activities within identified corridors.  
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o Presence of facilities within identified corridors. 
o The effects of secondary roads on the movements of wildlife.   
o Incomplete understanding of the ecology of lesser-known species. 

• Choice of research technique(s):  A variety of methods exist to gain a better 
understanding of wildlife populations and various aspects of their ecology.  Whereas 
some people may strongly advocate the use of one method over another, the choice of 
the right method really comes down to the nature of the study objectives and of the 
specific hypotheses to be tested as well as the availability of resources.  Managers 
should keep an open mind in this regard when making choices about the allocation of 
limited research funds.   

 
Monitoring 
Continued monitoring of wildlife movements is essential.  Because the purpose of 
monitoring is to better understand the effects of human activity on wildlife movements 
and use of habitats, it is important to monitor wildlife movements in tandem with human 
use levels.  Monitoring will be most effective if directed at testing specific hypotheses 
identified as being of primary importance from a management perspective. 
 
There appears to be a need to revisit the objectives of the winter tracking program.  Since 
the project's inception in 1993, new questions have been articulated, which would require 
more specific objectives and possibly a corresponding reworking of the initial research 
design.   
 
Modelling of Habitats and Corridors 
Empirically based modelling efforts aimed at identifying important habitats and the 
linkages between them for specific species should continue.  Such information will be of 
invaluable assistance in planning mitigative strategies aimed at enhancing habitat 
connectivity within the study area. 
 
Using Management as an Experiment 
Within the context of Lake Louise, an opportunity exists to use management actions, 
such as human use restrictions or mitigation measures associated with either the TCH or 
secondary roads, as experiments that can lead to the answering of important questions 
and improvements in the overall management strategy for the area.  In order for such an 
approach to be successful, management actions must be implemented within a framework 
that allows for rigorous testing of their effectiveness.  This requires adequate monitoring 
prior to the implementation of actions to establish baseline data as well as careful 
attention to research design.   
 
Reporting and Archiving 
I made some suggestions aimed at improving the quality of reporting, especially with 
regards to the winter tracking program.  As well, there is a need for the development of a 
protocol for archiving reports and digital data.  There is also an urgent need for an 
information archiving facility for the YKLL field unit.  At present, a designated space 
exists for storing documents.  However, in order for such a facility to be fully functional, 
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it must be staffed to ensuring ongoing acquisition, cataloguing and tracking of 
documents.   

 
GENERAL CONCLUSIONS 
 
Corridors and Ecological Integrity  
Questions of habitat connectivity and wildlife movements are intricately linked to the 
broader consideration of population viability and ultimately, of the conservation of 
biological diversity.  The preservation of native biodiversity is an integral aspect of 
ecological integrity, which in turn is the primary focus of Parks Canada's mandate.  It is 
important that wildlife corridors and their management within national parks be viewed 
within these contexts.  
 
Wildlife in the Lake Louise Area  
The Lake Louise area contains habitat for a wide range of large to mid-sized mammalian 
species.  In summer, the area is used by grizzly bears, black bears, cougars, wolves, lynx, 
wolverines, coyotes, elk, moose, mule deer and white-tailed deer.  Some use by mountain 
goats and bighorn sheep also occurs at high elevations.  In winter, ungulates generally 
retreat to lower portions of the Bow Valley and thus, are generally absent from the Lake 
Louise area.  Exceptions to this are moose, which regularly use the area in winter, and 
goats, which winter within the Slate Range.  The assemblage of species in the Lake 
Louise area is not the same as that found in the lower Bow Valley where the bulk of the 
current research on corridors has been conducted.  This needs to be taken into 
consideration in the management of corridors within the present study area and 
particularly, in the design of mitigative structures associated with the TCH.  
 
Natural Movement Corridor  
The Lake Louise study area is located within a natural movement area for wildlife.  Its 
location within the Bow Valley, the main thoroughfare of BNP, requires managers to 
ensure it does not become a roadblock for the movements of wildlife along this important 
valley.  As well, because the study area is located at the  confluence of several rivers and 
streams, and because it contains important nodes of habitat for grizzly bears, lynx, moose 
and possibly wolverines, it is an area of regional significance for cross-valley 
movements.  Thus, managers must ensure not only that wildlife can move freely along 
the Bow Valley, but from one side of the valley to the other as well.  
 
Impediments to Movements and Other Threats to Habitat Connectivity  
Habitat connectivity in the Lake Louise area has been seriously compromised by the 
presence of four major nodes of development including the Upper Lake area, the Lake 
Louise townsite, the Lake Louise ski area and the Moraine Lake area, two major 
transportation corridors (the TCH and the CPR) as well as by the presence of several 
secondary roads, which support high levels of traffic on a seasonal basis.  The TCH acts 
as a major barrier or filter to movements of many species and is a significant source of 
mortality.  Future twinning and fencing of the TCH will likely increase the barrier effect 
of the road and thus, mitigation measures must be carefully designed and implemented.  
The CPR appears to be relatively permeable to the movements of wildlife.  However, it is 
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a significant source of mortality, especially for those species that use it as a travel route.  
Increasing human use within identified corridors, especially uncontrolled off-trail use, 
has the potential to seriously negatively impact the functionality of corridors for wildlife 
movements.  The Lake Louise townsite, in conjunction with the campground, represents 
a significant impediment to cross-valley movements that is over 3 km in length.  Summer 
use at the LLSA is problematic for grizzly bears because of the high quality of habitat in 
this location for this species.  High levels of human use in the area result in decreased 
habitat effectiveness and security as well as the fragmentation of high quality habitat for 
grizzly bears.  In winter, snow tracking has shown that the LLSA represents a barrier to 
the movements of several species including wolves, wolverines and moose.  
 
Importance of Multiple Scales  
Managing for connectivity requires consideration of wildlife movements at a variety of 
temporal and spatial scales. At the regional scale, connectivity is best viewed as a series 
of overlapping home ranges.  This implies managing for broad swaths of habitat in which 
animals can move, establish home ranges, and raise young.  At a finer scale, connectivity 
allows animals to establish home ranges in optimal habitats and access resources within 
home ranges.  Partial and absolute barriers to movement, such as the TCH, likely affect in 
a negative manner the ability of many animals to do this. 
 
Managing for Multiple Species  
While a focal species is necessary for conducting scientific investigation, ecosystem 
managers must consider the needs of all species present on the landscape in their 
decisions.  This can best be achieved by a two-pronged approach.  The first part of this 
approach involves building an integrated, site-specific framework of understanding.  This 
requires the compilation of all relevant information into a coherent whole that enables 
managers to understand as much as possible about the system at hand.  The second part 
of the proposed approach involves making decisions based on the precautionary principle 
with the recognition that a complete understanding of the system will never be achieved.  
This implies rejecting simplistic, species-specific solutions in favour of solutions more 
likely to accommodate a variety of species and processes.  
 
Managing for Connectivity   
In the Lake Louise area, ensuring connectivity at multiple scales will likely require 
management actions aimed at both preserving and restoring corridors.  Moreover, as 
human activity continues to steadily increase into the future, careful planning and strict 
controls will be required to ensure these corridors continue to provide functional 
connectivity across the landscape, even for the most wary species.  At present, I have 
identified the Fairview, Whitehorn, Bow River, and Kicking Horse Pass corridors as high 
priorities for management.  The Fairview and Whitehorn corridors appear to have high 
value as travel routes for multiple species.  However, both these corridors contain serious 
human-related impediments that may jeopardize their functionality either currently or in 
the near future.  The Bow River corridor appears to be used heavily by bears.  This 
reality, coupled with the presence of a campground and high levels of human activity 
within the corridor, leads to a situation in need of immediate management attention.  The 
Kicking Horse Pass, because it represents one of only a few low-elevation, forested 
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linkages across the continental divide, is highly significant in terms of regional 
connectivity.  However, a number of human-related impediments threaten the 
functionality of this corridor.  Increasing the permeability of the Lake Louise area to 
cross-valley movements has also been identified as a top priority, especially in light of 
plans to twin Phase 3B of the highway in the not-so-distant future.  Finally, this study has 
shown that most other corridors in the Lake Louise area receive high levels of human use 
and as such, require ongoing management attention in the form of monitoring of human 
activities and wildlife movements in order to assess their current functionality and ensure 
they remain viable travel routes for wildlife into the future.  
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1 INTRODUCTION 
 

1.1 BACKGROUND 
The Lake Louise area is known to be used by a variety of large to mid-sized mammalian 
species including grizzly bear, black bear, cougar, lynx, wolf, coyote, wolverine, elk, 
mountain goat, bighorn sheep, deer and moose.  The area in question is also very 
attractive to humans, who have been enjoying the spectacular vistas and abundant 
recreational opportunities it offers for over a century.  Hotels began to spring up early in 
the twentieth century and pressure for additional development has grown ever since 
(Parks Canada 1997).  By 1999, the commercial accommodation capacity of the Lake 
Louise area had reached nearly 2400 visitors/night (Parks Canada 1999) although day 
visitors to the area far exceed this number.  For example, Jackson (2000) estimated that 
between June and September 2000, a total of nearly 2.2 million visitors entered the 
Hamlet of Lake Louise, for a daily visitation rate of roughly 18,000 people.  Much of the 
increase in visitation has occurred in recent decades.  In fact, the number of visitors to 
Banff National Park has tripled since 1970 (Parks Canada 1997).  Most visitors to the 
park remain in front country areas such as the Lake Louise area.   
 
Along with the steady increase in development and human activity, concern for the 
preservation of ecological integrity in Canada's National Parks has also heightened in the 
past decade.  This concern prompted the completion of comprehensive studies focusing 
on the integrity of our parks' natural systems such as the Banff-Bow Valley Report (Page 
et al. 1996) and, more recently, the Report of the Panel on Ecological Integrity of 
Canada's National Parks (Parks Canada 2000).  These reports served to bring to the 
public eye what some park managers had been warning for years: that many ecosystems 
in our national parks were stressed and in need of restoration.  The reports also served as 
a foundation for key changes to policy and legislation.  In 1997, a new management plan 
was drafted for BNP, which incorporated many of the recommendations of the Banff-
Bow Valley Report.  In October 2000, the federal government adopted the new National 
Parks Act, which significantly increased the stature of ecological integrity in the 
management of national parks.  The Canadian Parks and Wilderness Society (2001) 
summarized the key changes to the legislation as follows: 
 

"The old Act had dictated that the maintenance of ecological integrity through the 
protection of natural resources was to be the first priority in zoning and visitor use in 
park management planning.  The new Act broadens this to say, "The maintenance or 
restoration of ecological integrity through the protection of natural resources and 
natural processes, shall be the first priority of the Minister when considering all 
aspects of the management of parks."  Obviously this is both a broadening of the 
application of the ecological mandate and clear prescription to restore damaged 
ecosystems and make use of natural processes."  

 
Many of the recent changes in policy and legislation are based on the principles of the 
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relatively new field of conservation biology.  In terms of wildlife management, the 
emergence of conservation biology as the new paradigm in ecosystem management has 
shifted the emphasis of our actions from an anthropocentric view (one of managing 
wildlife to suit humans' needs in terms of hunting, wildlife viewing or pest control) to a 
more ecocentric perspective, which stresses the importance of maintaining the integrity of 
entire ecosystems through the preservation of species richness in perpetuity.  This shift 
has required a major expansion in our scale of thinking, both in spatial and temporal 
terms.  Spatially, managers are now forced to think beyond traditional jurisdictional 
boundaries in order to account for the vastness of home ranges of wide-ranging species 
such as wolves, wolverines and grizzly bears and to account for dispersal movements 
between populations of these species.  Temporally, the new paradigm has required 
managers to shift their focus from the present status of wildlife populations to a much 
longer time frame that allows for the consideration of the cumulative impacts of human 
activities on the persistence, or viability, of these populations in the long term.   
 
Integral to the concept of population viability is the issue of habitat fragmentation.  
Indeed, Wilcox and Murphy (1985) stated, "habitat fragmentation is the most serious 
threat to biological diversity and is the primary cause of the extinction crisis".  In BNP, 
most habitats are naturally fragmented by extremes in topography, which create barriers 
to movements and cause a heterogeneous distribution of resources.  Superimposed onto 
this naturally fragmented landscape are human influences such as transportation 
corridors, trails and developments, which fragment the landscape even further.   
 
Habitat fragmentation is a central issue in the Lake Louise area due to the presence of 
both the natural and human-related factors mentioned above.  As a result, park managers 
are concerned that the high level of human activity in the Lake Louise area may be 
constraining the movements of wildlife (Dibb 2001).  Human activity in the Lake Louise 
area includes four nodes of visitor activity (the Hamlet of Lake Louise, the Upper Lake 
area, the Lake Louise ski area, and the Moraine Lake area), two major transportation 
corridors (the Trans-Canada Highway and the Canadian Pacific Railway), several high 
volume secondary roads, a dense network of popular hiking trails, and dispersed human 
activity such as off-trail hiking and snowshoeing (Ibid.).   
 
Although a variety of studies have been carried out to further our understanding of 
wildlife habitat use and movements within BNP, particularly in relation to existing 
human influences, there has been no attempt to synthesize information from multiple 
sources into a single consideration of wildlife corridors specifically for the Lake Louise 
area (Dibb 2001).   

1.2 PURPOSE AND OBJECTIVES 
The primary purpose of this project was to provide a summary of existing information on 
wildlife corridors in the Lake Louise area in Banff National Park, Alberta and develop a 
management strategy aimed at preserving or enhancing the effectiveness of these 
corridors.  Specific objectives were to: 
 

• Identify relevant information sources in addition to those provided by Parks 
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Canada; 
• Review relevant wildlife information for the Lake Louise area; 
• Consult appropriate wildlife literature to determine scientifically supportable 

criteria for the identification and management of species present in the Lake 
Louise area; 

• Identify the location, relative importance, species of concern, effectiveness, and 
management recommendations for wildlife corridors in the Lake Louise area; 

• Identify information gaps and make recommendations for research, monitoring, 
and modelling activities, if needed; 

• Develop a set of map products which illustrate the location and significance of 
wildlife corridors, suitable for review by a non-technical audience; 

• Present results and conclusions to a variety of audiences.  
 

1.3 METHODOLOGY 
In order to complete the review of existing information on wildlife, I consulted a variety 
of sources including: 

• Scientific journal articles 
• Graduate theses 
• Non-peer reviewed wildlife reports 
• Key informants knowledgeable about wildlife in the Lake Louise area. 

 
Human use data was compiled from a variety of sources including, for the most part, 
Parks Canada databases or studies commissioned by Parks Canada. 
 
In completing the review, I sought to incorporate the most up-to-date and site-specific 
information available.  Key informants were consulted with the objectives of relating 
information contained in the literature specifically to the Lake Louise area and to fill any 
remaining information gaps once the literature review had been completed.  To ensure 
that information had been properly compiled and interpreted, several key informants with 
complementing areas of expertise were asked to review selected portions of the draft 
document.   
 
I produced most maps for this report using the Arc/Info and ArcView software packages.  
In most cases, I compiled spatial data from maps contained in existing reports by 
manually digitizing the information into new map layers.  Although a digital approach 
would have been preferable, this was not possible due to the short time frame of this 
project as well as the fact that some datasets were not available in digital format.  Once 
digitized, all maps were double-checked against the originals to ensure maximum 
accuracy.   
 
I used Adobe Photoshop (Version 6.0) to combine existing maps of potential and realized 
habitat for grizzly bear of the Baker, Skoki, Pipestone and Lake Louise Bear 
Management Units into composites covering the entire study area.    
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1.4 STUDY AREA 

1.4.1 Study Area Boundaries 
At the local scale, the study area focuses on areas of high human impact surrounding the 
Hamlet of Lake Louise.  The core study area covers approximately 300 km2 and includes 
the Lake Louise ski area (LLSA) to the northeast, the Upper Lake area located on the 
shores of Lake Louise, and the Moraine Lake area located to the southwest of the Hamlet 
(Fig. 1-1).  In order to account for the movements of wildlife at multiple scales, the study 
area boundaries are flexible and expand when necessary to take in the broader regional 
context.  Thus, at times the spatial scope of the study may encompass the middle and 
upper portions of the Bow River watershed including the adjacent portions of the Front 
Ranges to the east and the Main Ranges to the west. 

1.4.2 Natural Characteristics 
The Hamlet of Lake Louise is located within the upper Bow River valley at an elevation 
of 1534 m.  The Bow Valley is a typical U-shaped valley with a flat, approximately 2-km 
wide bottom and moderately steep, forested slopes with less than 10% open meadow 
(Stevens et al. 1996).  High mountains bound the valley on either side.  On the northeast 
side, Mount Whitehorn and Lipalian Mountain rise to elevations of 2,669 m and 2,714 m, 
respectively.  On the southwest side of the valley, Lake Louise is nestled between Mount 
St. Piran (2,650 m) and Fairview Mountain (2,744 m).  Located slightly further south, 
between Paradise Valley and the Valley of the Ten Peaks, towers Mt. Temple, which 
rises to an elevation of 3,543 m.    
 
The Lake Louise study area is located within the subalpine and alpine ecoregions.  These 
ecoregions are described in Strong and Leggat (1992) and what follows is taken from this 
source.  Elevationally, the subalpine ecoregion extends from approximately 1500 to 2100 
m.  This ecoregion is characterized by snowy, cold winters, and showery, cool summers.  
Vegetation communities within the subalpine ecoregion are dominated by seral lodgepole 
pine stands and successionally mature forests of Engelmann spruce and subalpine fir.  
The high elevation portions of the study area are located within the alpine ecoregion 
(>~2100 m).  This ecoregion lacks continuous forest cover but small stands of subalpine 
fir, Engelmann spruce, whitebark pine and alpine larch commonly occur in protected 
sites.  Low-growing vegetation communities such as low-growing shrub, mountain 
heather, bog-sedge and fescue communities are typical of this ecoregion.  Climatically, 
the alpine ecoregion experiences stronger winds and cooler temperatures as well as 
precipitation that is at least as abundant as that of subalpine ecoregion. 
 
Mean yearly precipitation at the Lake Louise townsite is 783 mm, 63% of which falls as 
snow (Holland and Coen 1982).  In comparison, corresponding statistics for the Banff 
and Jasper townsites are 476 mm and 42%, and 414 mm and 29%, respectively (Ibid.).   
The Lake Louise townsite received an average annual snowfall of 417.6 cm in 1985-89 
(Woods 1990).  Maximum snowpack during this period occurred in March of every year  
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and averaged 77 cm (Ibid.).  
 

1.4.3 Development and Human Activity  

1.4.3.1 General 
During July and August 2000, an average of 17,000 to 22,000 people visited the Lake 
Louise area daily (Jackson 2000).  Human development and activity is concentrated in 
four nodes within the core study area: 1) the Hamlet of Lake Louise, 2) the Upper Lake 
area, 3) the Lake Louise Ski Area (LLSA), and 4) the Moraine Lake area.  In addition to 
these nodes of human activity, the study area is bisected by two major transportation 
corridors, the Trans-Canada Highway (TCH) and the Canadian Pacific Railway (CPR), 
which run along the bottom of the Bow Valley.  The study area also contains several 
well-travelled secondary roads and hiking trails.  Figure 1-2 depicts human use features 
within the core study area.  
 
The Hamlet of Lake Louise consists of a visitor service centre with a population of about 
1900 (Parks Canada 1999).  It contains a number of hotels and small residential 
developments and a variety of relatively small-scale commercial venues.  Overnight 
visitor capacity in the Hamlet is currently in the order of 1200 visitors/night.  The 
Hamlet, which is laid out string-like fashion, is confined by the Bow River to the 
southwest and the TCH to the northeast with the CPR running almost right through it.  
The Lake Louise campground is located along the Bow River immediately southwest of 
the Hamlet.  This campground contains 189 trailer sites and 220 tent sites and is open 
year-round for trailers.  
 
The Upper Lake area, which is dominated by the Chateau Lake Louise, is another 
important node of activity.  Besides the Chateau itself, this area contains the Deer Lodge 
and a significant cluster of staff accommodations.  The capacity of the Chateau and Deer 
Lodge are 1022 and 146 visitors/night, respectively, for a total capacity nearly equal to 
that of the Hamlet (Parks Canada 1999).  In July and August 2000, the Upper Lake area 
received an estimated 12,400 to 15,900 visitors daily (Jackson 2000).  The Lake Louise 
parking lot is the starting point for a number of popular hiking trails including the 
Lakeshore, Lake Agnes, and Plain of Six Glaciers trails.  
 
The Lake Louise Ski Area (LLSA) is the largest ski facility in BNP and attracts close to 
500,000 skiers each season (Page et al. 1996).  This world-class facility features roughly 
43 km2 of serviced ski area with 44 named runs and numerous bowls on four mountain 
faces (Cross-Country Ski Trails Map - Lake Louise Area, year unspec.).  In summer, the 
LLSA operates a sightseeing gondola, which has become increasingly popular over the 
years, especially since 1993 when the gondola was upgraded.  From 1987 to 1998, use of 
the gondola increased by 52.5 % or by an average of 4.4% annually (Hemmera Resource 
Consultants Ltd. 1999).  In 1998, 84,984 gondola tickets were sold (Ibid.).  Between June 
and September 1998, daily visitations at the sightseeing gondola averaged between 420 
and 938 visitors per day (Skiing Louise Ltd. data, cited in Hemmera 1999).  The LLSA is 
also popular for horseback riding and mountain biking although exact use levels of these  
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activities are not known (Hemmera 1999).  According to McClarty (2001), Skiing Louise 
restricts gondola visitors from hiking down Whitehorn Mountain due to frequent grizzly 
bear activity on the slopes.  However, the ski hill operator maintains several trails at the  
top of the mountain for its visitors.  Maintenance activities carried out by Skiing Louise 
maintenance personnel are another significant form of human activity within the LLSA in 
summer.  There are generally two five-member teams on the ski hill every day with one 
day per week having four teams (i.e., 20 people) on the hill due to overlapping shifts 
(Hemmera 1999).   
 
The Moraine Lake area represents the fourth important node of human activity within the 
study area.  Moraine Lake is located approximately 11 km to the south of the Hamlet of 
Lake Louise and is accessed via the Moraine Lake Road.  Overnight accommodation is 
provided by the Moraine Lake Lodge although the area is very popular with day visitors 
as well.  During July and August 2000, the Moraine Lake area received an estimated 
5,100 to 6,700 visitors daily (Jackson 2000).  The Moraine Lake parking lot is the starting 
point for a number of popular hiking trails leading into the backcountry including the 
Larch Valley/Sentinel Pass, Consolation Lakes, and Eiffel Lake trails.  

1.4.3.2 Roads 
Listed below is a summary of information regarding traffic levels on the major and 
secondary roads located within the study area: 

• TCH East (east of the Jasper turn-off):  According to Parks Canada traffic data, 
the TCH immediately east of Lake Louise carried an average of 13,238 vehicles 
per day during July and August 1999.  Annual Average Daily Traffic (AADT) on 
this road was 7,710 in 1999 (Ibid.).  In the immediate vicinity of Lake Louise, the 
highway consists of four lanes but is not fenced.  Beyond this, to the junction of 
Highway 93 South, the road has only two lanes.  Because the TCH is Canada's 
main east-west transportation corridor, truck traffic, which tends to run night and 
day, is fairly heavy.   

• TCH West (west of the Jasper turn-off):  AADT on this road in 98-99 was 
2,376 vehicles per day (Parks Canada traffic data).  In July and August 1998, this 
road carried an average of 4,541 vehicles per day (Ibid.). 

• Highway 93 North:  The junction for this road is just west of the Hamlet of Lake 
Louise.  AADT on this road in 98-99 was 670 vehicles per day.  In July and 
August 1998, this road carried an average of 1840 vehicles per day (Ibid.). 

• Lake Louise Drive:  This road connects the Lake Louise townsite to the Upper 
Lake area.  In 2000, daily two-way traffic on Lake Louise Drive averaged around 
6000 vehicles per day in June, 9000 vehicles per day in July and August, and 
6,000 vehicles per day in September (Jackson 2000).  Winter traffic levels for this 
road are not available.  A 1998 Parks Canada traffic study (cited in Jackson 2000) 
revealed that traffic along Lake Louise Drive consisted of 88.4% cars, 6.4% RVs 
and 1.9% buses.  

• Moraine Lake Road:  In 2000, this road received an average of 2000 vehicles 
per day in June, 3000 in July and August and 2500 in September (Jackson 2000).  
Moraine Lake Road is closed to vehicular traffic from mid-October to mid-May 
(D. Petersen, pers. comm.).  It is estimated that cars constitute 87.1% of the traffic 
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along the Moraine Lake Road whereas RVs and buses account for only 5.7% and 
3.3%, respectively, of the traffic volume (Parks Canada traffic study, cited in 
Jackson 2000).   

• Ski Hill Road:  This road, which is also sometimes referred to as the Whitehorn 
Road, provides access to the LLSA as well as the Fish Creek trailhead.  Summer 
daily traffic levels are in the order of 1000 vehicles per day but peak in the winter, 
with levels reaching as high as 4000 to 6000 vehicles per day on week-ends in 
April 2000 (Jackson 2000).  No information exists on mid-winter traffic levels on 
this road.  

• Temple Lodge Road:  This road is closed to the public but is used several times a 
day by Skiing Louise staff to shuttle visitors to and from the Temple Lodge  
(Jalkotzy et al. 1999) and for maintenance activities (A. Dibb, pers. comm.).  The 
road also receives regular use by the operators of a nearby horse concession and 
by Parks Canada staff including wardens, researchers and trail crew workers (A. 
Dibb, pers. comm.). 

• Bow Valley Parkway: This road is also known as the Highway 1A East.  It 
parallels the TCH but on the opposite (northeast) side of the Bow River.  From the 
Lake Louise townsite, it is accessed from the lower portion of the Ski Hill Road. 
Average annual daily traffic (AADT) was 654 vehicles per day in 1999 (Parks 
Canada traffic data).  During the same year, average summer daily traffic (June 25 
- Sept. 7) was 1564 vehicles per day (Ibid.).  At present, the road is open year-
round.    

1.4.3.3 Railway 
Generally speaking, the CP Railway (CPR) consists of a single main line with twinned 
sections and sidings and operates 25 to 30 trains per day through Banff National Park 
(Page et al. 1996).  Immediately west of Lake Louise, between the townsite and the 
Highway 93 North turn-off, the railway splits into two distinct tracks separated by a 
median up to 200 m in width, significantly increasing the overall width of the CPR right-
of-way at this location.  

1.4.3.4 Trails 
An extensive network of trails exists in the study area.  Most of these trails are rated as 
high use in summer i.e., are used by more than 100 users per month (Jalkotzy et al 1999).  
In winter, many of the trails are track set for cross-country skiing.  I did not come across 
any information regarding winter use levels on these trails although it seems reasonable 
to assume that most cross-country ski trails receive high levels of use (>100 
users/month).   

1.4.3.5 Dispersed Use 
In recent years, there appears to have been a marked increased in a variety of activities 
taking place beyond Parks Canada authorized trails, both in summer and winter.  
 
In summer, one of the most significant activities taking place beyond the designated trail 
system is mountain biking, which appears to have become very popular with Lake Louise 
residents in recent years.  As a result, a number of unauthorized trails have come into 
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existence, especially between the Upper Lake area and the Lake Louise townsite (A. 
Dibb, pers. comm.). 
 
Off-trail winter activities include snowshoeing and dogsledding.  These appear to be 
especially popular on the southwest side of the valley.  Parks Canada staff have noticed a 
marked increase of these activities in recent years (Mamalis 2000, B. Bertch pers. 
comm.)  Much of this activity appears to be associated with commercial guiding 
operations (A. Dibb, pers. comm.).  Another winter activity that has become increasingly 
popular in recent years is out-of-bounds snowboarding.  Parks Canada staff have noticed 
that some snowboarders take ski-lifts to the top of the LLSA but instead of coming down 
through the groomed runs, descend through the trees immediately west of the LLSA, 
exiting at the northwest end of the LLSA parking lot via the Whitehorn cross-country ski 
loops (A. Dibb, pers. comm.).  Finally, although prohibited as a recreational activity, a 
certain amount of snowmobiling takes place in the Lake Louise area.  For example, 
LLSA staff use snowmobiles to deliver supplies to the Skoki Lodge.  Similarly, wardens 
occasionally use snowmobiles in their backcountry work.  Snowmobiles are also used to 
track set the extensive network of cross-country ski trails in the Lake Louise area.  
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2 WILDLIFE CORRIDORS: A THEORETICAL FOUNDATION 
WITH SPECIFIC REFERENCES TO THE LAKE LOUISE AREA 

 

2.1 CORRIDORS WITHIN THE CONTEXT OF CONSERVATION BIOLOGY 
The overarching goal of conservation biology is to maintain the native biodiversity of a 
region in perpetuity (Noss 1992).  Most ecologists agree that connectivity between 
landscapes and habitats is an essential ingredient in the conservation of biological 
diversity (Paquet et al. 1994).  In fact, habitat fragmentation has often been cited as the 
primary cause of species extinction (Wilcox and Murphy 1985, Ralls et al. 1986, 
Servheen and Sandstrom 1993, Dale et al. 1994, Mills and Smouse 1994, Forman and 
Alexander 1998; cited in Gibeau 2000).  
 
While landscape linkages, or corridors, can serve a variety of purposes, their main role in 
biological conservation is to serve as a conduit for movement.  Within this context, the 
term movement is meant to include several biological functions, which occur at different 
spatial and temporal scales: 1) daily and seasonal movements of animals within home 
ranges; 2) dispersal, which ensures gene flow between populations and may rescue small 
populations from extinction; and 3) long-distance shifts of species, such as in response to 
climate change (Noss 1993).  Movement corridors can also reduce the likelihood of 
human-wildlife conflicts by allowing individual animals to safely negotiate their way 
around highly developed area (BCEAG 1999a).  
 
In the Lake Louise area, it is easy to see how each of these functions might be present 
within the ecosystem, at various scales.  At the regional scale, the study area is located 
within a landscape that is highly fragmented due to steep topography.  The result is that 
most high-quality habitat is confined to valley bottoms and low elevations, where snow 
accumulations are less.  This creates a situation whereby many wildlife populations are 
believed to exist as metapopulations, i.e. as a network of populations occurring as 
geographically separate units but connected genetically by dispersal (Meffe and Carroll 
1997).  This is especially true of wide-ranging species such as wolves, wolverines and 
grizzly bears, which exist in low densities across the landscape.  Connectivity within a 
metapopulation is important for two reasons: 1) to ensure gene flow and thus, the 
maintenance of genetic variability within populations and 2) to recolonize areas where a 
population has gone extinct.   
 
Connectivity must also be considered at the local scale.  Extreme topography creates a 
heterogeneous landscape within which resources exist in a patchy distribution.  Animals 
must be able to move freely throughout their home ranges to access the various resources 
required for their subsistence.  Local movements may involve seasonal shifts as animals 
optimize plant nutrition by following green-up along the elevational gradient.  As well, 
during the breeding season, males often travel extensively throughout their home ranges 
in search of mates.  In any season, carnivores must move around extensively in search of 
prey.  Winter snowtracking patterns undertaken in the Lake Louise area clearly  
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demonstrate the extent to which lynx, wolves and wolverine move across the landscape.    
 

2.2 IMPEDIMENTS TO MOVEMENT  

2.2.1 Introduction 
In order to survive, animals must meet their biological requirements of finding food, 
cover, and mates.  This is generally accomplished by travelling within a familiar home 
range.  Human influences can hinder the movement of species in terms of daily 
movements within a home range, seasonal movements between summer and winter 
ranges, or dispersal movements of individuals seeking new home ranges.  Because a 
certain of mobility is essential to animals for their survival, it follows that the obstruction 
of movements may have serious consequences to wildlife.   
 
Barriers or impediments to movement may be physical, such as a fence, may be created 
by the removal of adequate cover, such as in the case of an open field, or may correspond 
to an area where sensory disturbance has surpassed the species' or individual's threshold 
of tolerance, such as in the case of a residential area, a busy road, or other setting where 
human activity levels are high.  It is probable that most forms of human development 
involve, to some degree, both physical and sensory obstruction (Axys Environmental 
Consulting Ltd. 1996).  The most common forms of barriers to movement are discussed 
in more detail below. 

2.2.2 Roads 
According to Ruediger (2001), species with large area requirements are the most likely to 
be affected by highways.  Most carnivores must cross or interface with several highways 
to fulfill their biological needs (Ibid.).  Roads and highways can interfere with 
movements in two ways: 1) they can impede movement and 2) they can cause mortality, 
which represents the ultimate blockage of movement.   
 
The barrier effect of roads on grizzly bears has been well documented in the Bow River 
valley, especially for adult female grizzly bears (Gibeau 2000).  In the Lake Louise area, 
mature female grizzly bears very rarely cross the Trans-Canada highway whereas males 
and young adults do so more often.  Grizzly bears have also been observed refusing to 
cross Lake Louise Drive, which often experiences bumper-to-bumper traffic in summer 
(H. Morrison, pers. comm.).  As well, winter tracking studies have demonstrated the 
reluctance of wolves to cross the ski hill road during times of busy traffic.  A typical 
crossing was often preceded by several aborted attempts (Stevens et al. 1996, Stevens and 
Owchar 1997).  Austin (1998) observed the same kind of behaviour in wolverines with 
respect to the TCH in the Kicking Horse Pass area.  Additionally, Apps (2000a) reported, 
based on radio-telemetry work, that lynx crossed highways located within their home 
ranges less than expected.   
 
Gibeau (2000) noted that a key variable in the permeability of highways for grizzly bears 
appeared to be traffic volume.  More specifically, Ruediger (2001) noted that traffic 
volumes of 2,000-4,000 vehicles per day become increasingly problematic for carnivores 
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and other wildlife.  
 
In addition to being a barrier or partial filter to animal movements, roads can be a cause 
of mortality when wildlife attempting to cross them are struck by vehicles.  In an 
increasingly developed landscape, many wildlife species become more susceptible to 
direct mortality as a result of increased exposure to road and highway crossings (Axys 
1996).  In a study of ungulate mortality carried out in 1986 and 1987, 17 mule deer, 3 
white-tailed deer, 3 elk and 2 moose were killed on the TCH between the junction of 
Highway 93 North, west of Lake Louise, and the Twin bridges, east of the hamlet, a 
stretch of road approximately 8 km long (Flaa 1989).  In terms of carnivores, Gibeau and 
Heuer (1996) reported the deaths of 117 coyotes, 12 black bears, 1 cougar, 1 grizzly bear 
and 2 wolverines on highways in BNP between 1985 and 1995.  More recently, between 
July 1997 and February 2001, Clevenger (2001) reported the deaths of 5 black bear, 11 
coyote, 7 deer (Odoloileus spp.), 5 white-tailed deer, 14 mule deer and 1 moose on the 
unmitigated, unfenced section of the TCH in BNP.  In the Lake Louise area, highway 
mortality appears to be particularly prevalent along the TCH, due to high traffic speed 
and volumes. 
 
One obvious way to reduce road-related mortality is to modify the road such that animals 
can cross safely under or over it.  However, such crossing structures may act as filters, 
allowing some individuals to cross but not others.  Extensive research on the 
effectiveness of the wildlife crossing structures along the mitigated sections of the TCH, 
conducted by T. Clevenger and his crew, has been in progress since November 1996.  
This research has provided valuable information on the behaviour of animals using the 
wildlife crossing structures and rigorous evaluations of factors that facilitate wildlife 
passage.  These are discussed on a species-specific basis in Chapter 3.  

2.2.3 Railways 
According to Page et al. (1996), the CP railway does not appear to prevent or inhibit 
wildlife movements in the Bow Valley.  These authors also noted that some species, such 
as wolves, elk and coyote use the railway as a travel route, particularly during periods 
when heavy snow accumulation impedes normal movements.  However, by using the 
railway for their movements, wildlife increase their risk of being killed by trains (Page et 
al. 1996).  

2.2.4 Areas of High Human Activity 
In some instances, wildlife may be unwilling to cross areas of high human activity.  This 
is particularly true in the absence of adequate hiding cover.  In the Lake Louise area, 
winter tracking records of wolf, wolverine, lynx and moose have demonstrated that these 
species consistently avoid the Hamlet as well as other areas of high human activity 
(Stevens et al. 1996, Stevens and Owchar 1997, Heuer et al. 1998, Mamalis 2000).  As 
well, grizzly bears moving through the area on the southwest side of the Bow River, will 
often skirt around the campground, rather than traverse it directly (H. Morrison pers. 
comm.).   
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2.2.5 Fences  
Fences may prevent the natural movement of species over their home range (Paquet et al. 
1994).  In some cases, fences can act as absolute barriers to movement for some species.  
In other cases, fences can alter normal movement patterns due to the added energy 
expenditure required to cross them.  For instance, in an agricultural landscape, P. Komers 
(pers. comm.) observed deer 'walking the fence line', an indication that some large 
animals, especially during winter, may be unwilling to expend the extra energy needed to 
cross them.  As well, fences, especially barbed wired ones, can cause injury when 
animals either leap over them or dodge underneath them.  
 
In the Lake Louise area, snow tracking has revealed that lynx movements were 
completely blocked by a four-metre high safety fence used on the men's downhill run 
during the winter of 95/96 (Stevens and Owchar 1997).  The following winter, 
information about traditional lynx crossing points through the ski area was communicated 
to ski area personnel and as a result, openings were provided in key areas between races.  
That winter, two lynx crossings were recorded through these openings (Heuer et al. 
1998).    

2.2.6 Removal of Cover 
Security cover is one of the most important features of travel corridors for most wildlife 
species.  Many species have been noted to avoid moving through large open spaces such 
as agricultural fields or clearcuts.  This kind of behaviour has been noted for white-footed 
mice (Fahrig and Merriam 1985), elk (Skovlin 1982, in Tremblay 2001), lynx (Koehler 
and Aubry 1994), and wolverine (Austin 1998).  
 
In the Lake Louise area, the importance of cover has been observed for the movements of 
lynx and grizzly bear.  As mentioned earlier, grizzly bear have been observed to rely on 
narrow forested stringers to move through the campground area (H. Morrison, pers. 
comm.).  In addition, Heuer et al. (1998) observed, through winter tracking, strong 
avoidance by lynx of parking lots and other large, treeless openings.  
 

2.3 CORRIDOR DESIGN AND MANAGEMENT 
Noss (1993) stressed two main objectives to consider when designing corridors.  The first 
is to provide a high-quality corridor for native species present, especially those that are 
the most sensitive.  The second objective is to maintain enough functional connectivity 
along the entire length of the corridor to allow safe passage.  A single impassable barrier, 
such as a busy road or major constriction (pinchpoint) can jeopardize the value of the 
whole corridor.  Once corridors have been identified or designed, the next step is to 
develop adequate management plans to ensure their continued functionality for targeted 
species over time.  
 
There are a number of considerations that must be taken into account in the design and 
management of corridors.  The most relevant of these to the Lake Louise area are 
outlined below.  The reader is referred to Tremblay (2001) for a more comprehensive 
discussion of these considerations. 
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2.3.1 Complexities of Corridor Design 
Identification of existing corridors and design of new corridors is a complex process.  
This complexity arises from the number of variables involved, many of which are poorly 
understood (Heuer 1995).  Some of the variables include: topography, vegetation 
patterns, the function of the corridor, its size and shape, which species are using the 
corridor, the level and type of human use within and adjacent to the travel route as well as 
the degree of habituation to human activities (Paquet et al. 1994, Heuer 1995).  Many of 
the variables involved are strongly interrelated, which makes the task of understanding 
cause and effect relationships even more difficult.  Moreover, Heuer (1995) pointed out, 
"Understanding these variables for a single species poses a serious challenge; to do this 
for an entire assemblage of species becomes even more difficult".  
 
The complexity and our generally low level of understanding of all the factors at play 
underscores the importance of erring on the side of caution in any planning decisions that 
could potentially affect wildlife movements. 

2.3.2 Species Specificity 
The importance of considering the specific biological needs of the targeted species in the 
design of corridors cannot be overemphasized, since different species have different 
corridor requirements.  For example, wary species such as wolves and grizzly bears need 
corridors that are relatively free from human disturbance while other species, such as elk 
and deer may tolerate higher levels of disturbance.  In another example, cover may be an 
important factor for elk movements whereas for bighorn sheep, which depend on high 
visibility and the presence of escape terrain as anti-predator strategies, cover may actually 
act as a deterrent to movement.  As well, while a corridor must conform to the needs of 
the species it is designed to serve, it must not compromise the viability of other species. 
(Paquet et al. 1994).    
 
In the Lake Louise area, both wary and less sensitive species are present in the landscape 
including seven species of large to mid-sized carnivores and five species of ungulates.  
As well, the Lake Louise area is located in the subalpine ecoregion and as such, it 
supports a different suite of species, especially on a seasonal basis, than the lower Bow 
Valley, which is located in the montane ecoregion.  For example, wolverine and lynx, 
which are typically associated with the subalpine, are relatively abundant in the Lake 
Louise area but are much scarcer in montane valley bottoms such as the lower Bow 
Valley.  Conversely, ungulates, wolves, cougars tend to winter in montane valley bottoms 
and are not readily found in subalpine areas during the snow season.  These differences 
are significant from a management point of view because, to date, most of the recent 
corridor and highway mitigation research has taken place within the montane ecoregion.  
Hence, managers must keep in mind that the Phase 1&2 and Phase 3A wildlife crossing 
structures, which were designed for a montane assemblage of species, have not been 
tested on subalpine species such as wolverines and lynx.  

2.3.3 Maintaining vs. Establishing Corridors 
The idea of designing corridors leaves us to believe that we building something new on 
the landscape.  However, Noss (1991) cautioned that maintaining existing corridors is a 
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much better approach than trying to create new ones.  According to Noss, the corridor 
strategy is fundamentally an attempt to maintain or restore natural landscape 
connectivity, not to build connections between naturally isolated habitats.  
 
In the Lake Louise area, ensuring connectivity at multiple scales will likely require 
management actions involving both the preservation and restoration of corridors.  
Moreover, as human activity continues to steadily increase into the future, careful 
planning and strict controls will be required to ensure these corridors continue to provide 
functional connectivity across the landscape for even the most wary species.  

2.3.4 Scale 
Scale is another important consideration in the study and design of corridors.  According 
to Merriam (1991, in Noss 1993), for individual species of management concern, the 
planning unit should be the minimum area necessary to ensure demographic and genetic 
survival of the species.  The appropriate spatial scale can only be determined by adequate 
population studies (Noss 1993).  
 
Another consideration that has to do with scale is the fact that large, broad-scale corridors 
typically include many small-scale linkages.  Duke (1999) described such linkages as 
smaller-scale corridors that link small pieces of land around areas of human development, 
such as town sites, ski resorts, hiking trails and transportation routes.  The functional 
value of a broad corridor depends on the success of these smaller linkages.  If animals 
cannot negotiate the smaller linkages, the entire corridor becomes jeopardized (Duke 
1999).  
 
Because corridors serve different functions at different scales (see Section 2.1), it follows 
that the functionality of a corridor will also depend on different characteristics at different 
scales.  For example, linkages for relatively short intra-range movements may need only 
to meet the basic requirements for movement, such as security cover and an absence of 
barriers.  On the other hand, connectivity at the regional scale may be envisioned more as 
a series of overlapping home ranges (A. Dibb, pers. comm.).  Thus, a regional-scale 
corridor may need to provide adequate resources for a broader range of biological 
functions including resting, feeding and even breeding.  

2.3.5 Width 
Of all the factors affecting corridor quality, width is usually the most significant (Noss 
1993).  Unfortunately, there have been almost no empirical studies conducted on the 
corridor-width issue (Noss 1993).  This issue is complex and depends on many variables 
such as target species, habitat types, level of habituation of individuals, seasons of use, 
level of human activity within and outside the corridor, etc. (BCEAG 1999a).  As a 
general rule, however, most authors would agree that "the wider, the better" (Noss 1993, 
BCEAG 1999a).  Noss et al. (1996) believed that broad, heterogeneous linkages provide 
better connectivity than narrow, strictly confined corridors, especially for large mammals.  
When multiple species are considered, such as in the Lake Louise area, a wider corridor 
will likely provide a greater variety of habitats, which, collectively will meet the needs of 
a greater range of species with differing habitat requirements.  
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Edge effects are an important consideration in the corridor width issue.  While for large 
mammals, physical or biological edge effects may be minimal, psychological edge effects 
caused by human influence in habitats adjacent to a corridor may be significant.  As well, 
if the corridor contains trails or other recreational facilities, corridor width should be 
sufficient so that the most sensitive species using the corridor are not disturbed by human 
activity (Noss 1993).  As with many other factors discussed in this section, corridor width 
should be determined in consideration of the needs of the most sensitive species that may 
use the corridor (Ibid.).  

2.3.6 Networks 
According to Paquet et al. (1994), evidence from recent studies indicates that wildlife 
movements occur in broad swaths of undisturbed habitat encompassing a network of 
trails.  Hence, connectivity should be viewed in terms of networks of corridors rather than 
single corridors linking habitat patches.  Moreover, such networks offer protection 
against the destruction of any single corridor by catastrophic disturbance, either natural, 
such as wind or fire, or human-made, such as in the case of a new road (Noss 1993, 
BCEAG 1999a).  As well, Heuer (1995) noted that because of the complexity of corridor 
design and our lack of understanding of all the variables that interact to determine a 
corridor's overall effectiveness, it is not a good idea to settle on one corridor to link two 
patches of habitat.   
 
In terms of numbers of corridors, the BCEAG (1999a) recommended, for movements 
along a valley containing human settlement, at least two functional primary corridors and 
one system of secondary corridors to link habitat on either side of a municipality.  
Movement from one side of the valley to the other must also be accommodated. 
 
In terms of the Lake Louise area, these guidelines imply that, at minimum, a functional 
corridor should be maintained on either side of the Bow Valley, in order to accommodate 
wildlife movements parallel to the valley.  A third corridor, associated with the Bow 
River, may also be desirable.  As well, provisions must be made to allow for safe and 
unfettered cross-valley movements of wildlife.   

2.3.7 Habitat Type 
Habitat is a critical design parameter of corridors (Harrison 1992, in Paquet et al. 1994). 
Noss (1993) recommended linking habitat patches that were connected in the 
presettlement landscape with corridors of similar habitat.  Continuity of habitats and 
natural vegetation structure also appear to be positive characteristics of corridors.  
Moreover, Noss (1993) specified that the best corridors are those that incorporate the 
highest quality habitat possible for the most sensitive targeted species.  Callaghan et al. 
(1998) incorporated this idea into their friction model, which they developed to predict 
wolf movements in the Canadian Rockies.  One of the basic assumptions of the model 
was that wolves select to move along areas of most suitable habitat.    
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2.3.8 Variety of Habitat 
In most cases, corridors must accommodate the movements of a suite of species rather 
than a single species.  The best way to meet the needs of multiple species is to ensure that 
a given corridor contains a range of habitats.  Wider corridors are more likely to contain a 
variety of habitats than narrower ones.  According to Noss (1993), variety can also be 
achieved by including a topographic gradient from river to ridge top within a corridor.   
 
With regards to the current study area, long-standing fire suppression has had a negative 
effect on habitat diversity in the Bow River valley.  Much of the valley's lower slopes are 
dominated by extensive, homogeneous close-canopied 70-80 year old stands of lodgepole 
pine, which are of limited value to many wildlife species due to their low level of 
horizontal and vertical complexity (C. Apps, pers. comm.).  Prescribed burning may be 
an effective management strategy to restore landscape level linkages in the Lake Louise 
area.  

2.3.9 Availability of Cover 
Of the biological requisites of wildlife, security is undoubtedly one of the most important 
to consider when identifying or designing movement corridors.  The role of lack of cover 
as a barrier to movements was discussed previously in Section 2.2.6.  Open areas may 
represent psychological barriers to movement for species that rely heavily on cover for 
their security.  For example, in a study of wolverine movements in the Kicking Horse 
Pass, British Columbia, Austin (1998) observed that wolverines preferred to cross the 
Trans-Canada Highway in sections where the forest edge was closest to the road.  
Similarly, elk tend to use forested lands for migratory movements (Adams 1982, Skovlin 
1982).  Cougar also prefer continuous forest cover for security (MacCallum and Paquet 
1992; Young 1946, in Noss 1993).  The BCEAG (1999a) recommended that a corridor 
should contain at least 40% hiding cover for optimal effectiveness.   
 
According to Heuer (1995), many species perceive darkness as a form of cover, 
opportunistically travelling in open areas during the night.  Beier and Loe (1992) 
identified night lighting as a factor compromising the quality of a potential corridor for 
cougars.  The issue of night-lighting is an important one to consider in the Lake Louise 
area, particularly in developed areas adjacent to known or suspected corridors.   

2.3.10 The Role of Topography 
In a mountainous landscape, topography has a major influence on wildlife movements.  
More specifically, extremes in topography can fragment habitat (Holland and Coen 1983, 
in Stevens et al. 1996) and can constitute an impassable barrier for the movement of some 
species.  As well, slope angle and orientation affects the distribution of vegetation, the 
major determinant of habitat for animals.  Generally speaking, wildlife movements in a 
mountainous landscape tend to be largely restricted to valley bottoms, which, for most 
species, offer the most energetically efficient travel routes.  Based on empirical work in 
progress, the BCEAG (1999a) judged that slopes greater than 25 degrees (47%) were 
inadequate for corridor function. 
 
The BCEAG (1999a) discussed the relationship between topography and human 
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disturbance.  In some instances, topography can enhance the effectiveness of a corridor.  
An elevated bench, an intervening ridge or a sunken gully are examples of topographic 
features that can be beneficial to wildlife movements in a partially developed landscape 
because they can insulate from noise, light and other human disturbances.  On the other 
hand, topography that slopes up and away from human development will allow noise, 
light, smells and other disturbances to permeate deeper into a corridor or habitat patch 
(BCEAG 1999a).  In such a case, a larger corridor width may be required. 

2.3.11 Level and Type of Human Use 
The level and type of human use that is acceptable for a corridor largely depends on the 
tolerance thresholds of individual species using the corridor.  If tolerance thresholds are 
exceeded, wildlife may be forced to adopt an alternate route (if it exists) or abandon the 
habitat that was once connected by the route (McLellan and Shackleton 1988, Mech et al. 
1988, cited in Heuer 1995).  When this happens, wildlife are displaced from optimal to 
sub-optimal habitats and from energy efficient travel routes to routes traversing more 
difficult terrain, potentially leading to depleted energy budgets and reduced fitness 
(Paquet et al. 1994). 
 
According to the BCEAG (1999b), habitat abandonment by wildlife due to high levels of 
human activity is a common occurrence.  Less clear, however, is an understanding of the 
various factors that influence tolerance levels of different species and even individuals of 
the same species (BCEAG 1999b).  Thresholds tend to vary with the type of human 
activity involved, the amount of available cover, an animal's past experience, inherited 
tolerance, age-sex class, and the availability of forage nearby (McLellan 1990 and Freddy 
et al.1986, cited in Heuer 1995).  As well, animals using established corridors may 
already be close to their threshold of tolerance to disturbance (Paquet et al.1994).  In such 
a case, adding a new source of disturbance, even if only a small one, may lead to 
abandonment of the corridor by the species in question.      
 
The BCEAG (1999b) has produced useful guidelines directed specifically at human use 
within wildlife corridors and habitat patches.  Although developed for the Canmore area, 
these guidelines can find application in other settings as long as adjustments are made for 
differences in site-specific conditions.  The BCEAG guidelines address the need to 
consolidate human use trails scattered throughout critical wildlife areas.  
Recommendations involving other management strategies aimed at maintaining a 
functional network of corridors, such as seasonal and partial day closures, are also 
offered in this report.  
 
The issue of human use within corridors is of primary importance in the Lake Louise 
area.  The area has experienced significant increases in resident population, overnight 
visitor capacity and day use visitation in the past decade or so.  According to most 
observers familiar with the study area, one result of this has been a noticeable increase in 
human activity, both on and off designated trails.  This appears to be true for both the 
summer and winter seasons.  The preservation of functional corridors in the Lake Louise 
area is going to rely heavily on strict management of human activities within these 
corridors.  At present, very little is known about exact use levels associated with many 
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activities in the area.  More effort will be required in assessing human use across the 
entire study area in order to fully understand the impacts on wildlife. 
 
While it is paramount to address the issue of human use within a corridor, it is equally as 
important to consider human uses on adjacent lands, especially if the corridor is narrow 
and/or is located in a partially developed landscape.  Human activity occurring on either 
side of a wildlife corridor or along the edges of a local habitat patch may lead to the 
intrusion of visual, auditory or olfactory disturbances (BCEAG 1999a).   
 
In the Lake Louise study area, this point is of significant relevance.  Areas of high human 
activity that abut against corridors must be managed so as to minimize disturbance within 
the corridor.  Examples where this may be important are in proximity to Harry's Hill, 
Paradise Bungalows, the Chateau Lake Louise staff accommodation area, the Lake 
Louise campground and the ski area, to name only a few.   

2.3.12 Habituation 
Habituation is the waning of response to a stimulus after repeated exposure to it (S. 
Herrero, pers. comm.).  The degree of habituation is an important consideration in 
corridor design as it directly affects an animal's tolerance to disturbance.  Heuer (1995) 
explained how habituation can lead to either positive or negative consequences.  On the 
positive side, a habituated animal will be more tolerant to disturbance and thus, will be 
less likely to abandon habitats or corridors that are affected by human presence.  Such an 
animal will be able to access resources that are otherwise unavailable to its more discrete, 
non-habituated counterparts.  On the other hand, habituated animals usually have lost 
their natural fear of humans and often display aggressive behaviour.  The outcome of 
such a situation is inevitably the relocation or death of the offending animal (Heuer 
1995).  
 
In the Lake Louise area, habituation in grizzly bears is proving to be one of the most 
challenging issues in the management of this species.  It has been demonstrated that 
habituated bears are more likely than wary bears of being killed in the hands of humans. 
Indeed, in Yellowstone National Park, habituated, and sometimes food-conditioned, 
grizzly bears had 3.1 times the mortality rate of wary bears (Mattson et al. 1992, in 
Gibeau et al. 1996).  As well, habituation leads to increased proximity between bears and 
humans and an increased risk to public safety.  According to Jalkotzy et al. (1999), 
current thinking within management agencies is that we should be managing for wary 
bears.  In terms of corridor design, this implies that managers must provide corridors 
through which grizzly bears can move without encountering humans. 

2.3.13 Impediments to Movement 
The BCEAG (1999a) recommended that corridors be free of impediments to movement.  
According to Noss (1993), roads and their associated high-speed traffic present the 
greatest barrier to wildlife movement and thus, should be a principal focus of corridor 
design.  While the absence of roads is best for corridor function, where a road crossing is 
inevitable, mitigation measures need to be considered to ensure that the road does not 
represent a barrier to movement.  Areas of high human activity, golf courses (because of 
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their lack of cover), and areas of poor habitat suitability may also represent impediments 
to animal movements.  From a management perspective, all these factors need to be taken 
into consideration in order to ensure the functionality of corridors for wildlife 
movements.  Barriers to movement were discussed in more detail in Section 2.2 above. 
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3 SPECIES-SPECIFIC MANAGEMENT CONSIDERATIONS 
 

3.1 INTRODUCTION 
Effective management decisions regarding wildlife corridors require the consideration of 
many different aspects of the ecology of targeted species.  For example, because the 
ultimate goal of ensuring habitat connectivity through the provision of corridors is to 
maintain viable populations of native species (see Section 2.1), it follows that some 
understanding of the status of these populations and their vulnerability to extinction is 
essential.  As well, since the question of scale is of such importance in the design of 
corridors (see Section 2.3.4), an understanding of home range size and dispersal distance 
is also vital.  Within the scale of a home range, one must understand the distribution of 
important seasonal habitats and how and when animals need to move among these 
habitats.  This in turn requires some understanding of a species' food habits and breeding 
behaviour.  Moreover, relationships that exist between a species and the broader 
ecological community, such as predator/prey relationships, often play a fundamental role 
in determining where a species goes and how it moves across the landscape.  Also of 
importance is an understanding of how each species interacts with humans and their 
activities.  Since managed corridors are most often located in areas impacted by humans, 
it follows that an understanding of a species' response to human presence is essential.   
 
Sound management decisions must take into account the above ecological information in 
order to be not only effective, but defensible as well.  This is especially true in situations 
where conflicting demands on the landscape may render management decisions 
controversial.  The best information is that which is based on sound scientific methods, 
reflective of current conditions, and site-specific.  In this chapter, I present a summary of 
the latest research, of relevance to the management of corridors, on each of the large and 
mid-sized mammalian species present in the Lake Louise area.  Wherever possible, I 
attempt to make connections between this information and the management of corridors 
within the context of the present study area.   
 
The terms of reference for this project limited the scope of this study to mid-sized and 
large mammals because it was felt that the broad area requirements of these species likely 
encompassed the needs of many other species.  However, it must be recognized that 
habitat fragmentation can occur at a variety of scales.  More specifically, managers 
should not disregard the possible effects of habitat fragmentation on the viability of 
populations of smaller species such as birds, reptiles, amphibians and birds.  To date, the 
effects of fragmentation on smaller animals have received relatively little attention in the 
national parks but may be of significance from the perspective of the conservation of 
biological diversity.  In BNP, work by Colleen Cassidy St-Clair on birds, by Wayne 
McDonald on small mammals and Jens Roland on butterflies represent recent efforts 
aimed at filling this information gap.  In addition to representing an integral part of the 
ecosystem, some smaller species are considered to be keystone species, i.e. species that 
play a disproportionately important role in the ecosystem.  For example, snowshoe hares 
are an extremely important prey species for many larger carnivores, including lynx,  
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which is a highly specialized carnivore almost completely reliant on the presence of 
adequate hare densities.  Beavers, because of their role in modifying the landscape and 
thus, creating particular habitat conditions for many other species, are another example of 
a keystone species. 
 

3.2 GRIZZLY BEAR 

3.2.1 Status and Distribution  
Grizzly bears occur in low densities throughout the Canadian Rockies, with one bear for 
each 80 to 120 km2 (Herrero 1994, in Mueller 2000).  In BNP, there are an estimated 60 
to 80 grizzly bears (Gibeau et al. 1996).  The grizzly bear is generally considered to be a 
species of low ecological resilience due to a slow reproductive rate, large area 
requirements, and a high human-related mortality rate (Weaver et al. 1996).  In the 
national parks, human-related deaths most often result from management actions as 
conflicts arise between bears and humans over space and food sources, which can lead to 
aggressive behaviour by bears (Benn 1998).  These characteristics make the grizzly bear 
particularly sensitive to increases in human activity and development (McClarty 2001).  
 
In summer of 2000, there were eight radio-collared bears in the Lake Louise area 
(McClarty 2001).  Since then, some bears have died while new ones have been recruited 
into the population.  Table 3-1 gives the known status of these bears as of June 22, 2001. 
 
According to Gibeau (2000), the Lake Louise area constitutes one of three areas in BNP 
having high concentrations of female grizzly bears.  Gibeau (2000) recommended the 
establishment of special areas managed specifically for grizzly bear security in these 
zones of concentrated female activity.  
 
Some observers believe that the grizzly bear population in the Lake Louise area is 
expanding relative to 1970-1980s levels as a result of changes in management policies, 
which are reflective of a greater tolerance of humans toward grizzly bears in national 
parks (H. Morrison, pers. comm.).  Consistent with this, Benn (1998) estimated that the 
human-caused grizzly bear mortality rate in BNP and YNP was 8-10% during 1971-83 
and dropped to less than 2% during 1984-96.  However, the significance of the current 
apparent population expansion in terms of the ultimate persistence of this species on the 
landscape at Lake Louise is not certain, especially considering the steady increase in 
human activity in this area.   
 
Experts brought together for a grizzly bear habitat and population viability assessment 
workshop hosted by the Eastern Slopes Grizzly Bear Project (ESGBP) in January 1999 
concluded that the persistence of grizzly bear populations in the Central Rockies 
Ecosystem (CRE) was not secure given current conditions (Herrero et al. 2000).  More 
specifically, the general agreement from this workshop was that the CRE population 
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Table 3-1:  Status of Radio-collared Bears in the Lake Louise Area as of June 22, 2001. 
(C. Mueller and A. Dibb, pers. comm.). 
 

Bear Identification Age in 2000 Current Status as of June 22, 
2001 

F30 15 Was late emerging from den, 
which is suggestive of 
possible cubs. 

F56 6 Still alive. 2 cubs. Showing 
continued signs of extreme 
habituation.  Lost radio collar. 

F59 6 Still alive. No cubs.  
Displaying breeding 
behaviour with M45. 

F60 6 Killed on railway, Aug. 2000. 
F46 16 Alive but not seen.  Presence 

of cubs undetermined as of 
yet. Collar still operational. 

M45 6 Still alive and in Lake Louise 
area. 

F65 6 Not seen.  Lost radio collar. 
M67 4 Killed on TCH, May 2001. 
F72 Approx. 8 Radio-collared in June 2001. 

 
 
could probably not sustain increases in adult female mortality.  This is of significance to 
the present study given that Benn (1998) concluded, from a comprehensive analysis of 
grizzly bear mortality data from 1971 to 1996, that the Lake Louise had traditionally been 
a mortality sink for grizzly bears.  Moreover, many of the grizzly bears currently residing 
in the Lake Louise area are females of breeding age, the most important cohort from a 
population viability standpoint (Knight and Eberhart 1985 and Harris 1986, in Gibeau 
2000).  Jalkotzy et al. (1999) concluded from work by Benn (1998) and other recent 
grizzly bear research that the grizzly bear population in the Lake Louise area was 
probably at risk.  
 

3.2.2 General Ecology 
Grizzly bears normally den during November and emerge in early April (Holroyd and 
Van Tighem 1983).  Because grizzly bears rarely live longer than 25 years, in an average 
reproductive lifespan, a female grizzly bear may give birth to about eight cubs (B.C. Min. 
of Env., Lands and Parks 1995).  Although the breeding season is from late May to mid-
July, the embryos do not implant in the uterus until November of December, when the 
female is in the den.  Successful implantation depends on the physiological condition of 
the female at the beginning of the denning season.  If she has inadequate fat reserves to 
support both herself and the developing fetuses for the duration of her pregnancy, the 
embryos will not implant.  This is one of the major reasons why habitat and diet are so 
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important for the productivity of grizzly bears (B.C. Min. of Env., Lands and Parks 
1995).   
 
Evidence suggests that the reproductive cycle may be particularly long for grizzly bears 
in the Rocky Mountains.  In the central Canadian Rockies, females do not begin breeding 
until they are on average 6-9 years old and they produce an average of 2 cubs every 5-7 
years (S. Herrero pers. comm., cited in Mueller 2000).  Observations made within the 
context of the Lake Louise Grizzly Bear Project provide further evidence of a long 
reproductive cycle in grizzly bears.  Mature females #30 and #46 both had cubs in 1994.  
Bear #30 separated from her three offspring in June 1998 (Mueller 2000).  At the time, 
the offspring were four years old.  Bear #46 didn't separate from her two offspring until 
June 1999 at which time they were 5 years old (Ibid.).  Bears #30 and #46 did not have 
cubs in 2000 (McClarty 2001).  If these bears have cubs in 2001 (still undetermined as of 
June 11), this will represent a 7-year span between consecutive litters.  If they do not 
have cubs this year, the reproductive cycle will be even longer.  
 

3.2.3 Home Ranges 
Raine and Riddell (1991) found that grizzly bears in Yoho and Kootenay Parks had, on 
average, annual home ranges of 198 km2 for adult females (n=3), 494 km2 for subadult 
females (n=2), 1124 km2 for adult males (n=3), and 782 km2 for subadult males (n=2).   
In the Lake Louise area, McClarty (2001) found that the average home range size of 
radio-collared grizzly bears was 246 km2 for mature females (n=2), 147 km2 for subadult 
females (n=4) and 600 km2 for the only subadult male.   
 
Gibeau (2000) found that the TCH acted as a boundary for most of the female home 
ranges in the Bow Valley.  This suggests significant habitat fragmentation for this 
species, which would likely, under more pristine conditions, use both sides of the valley.  
As is described below in Section 3.2.4.2, most high quality bear habitat in the Lake 
Louise area is located in the lower portions of the Bow Valley.  In the Lake Louise area, 
in addition to the TCH, the presence of the townsite and high levels of human activity 
may also be factors in limiting cross-valley movements of female grizzly bears.   
 
Figure 3-1 depicts the home ranges of radio-collared grizzly bears in the Lake Louise 
area in 2000.  It is interesting to note that the home ranges of the two mature females do 
not cross the TCH, which is consistent with Gibeau's (2000) findings.  As well, of the 
seven home ranges depicted, only three straddle the TCH.  However, because these are 
minimum convex polygon (99% MCP) depictions, some caution is required in 
interpreting their significance in terms of movements across the TCH.  Home ranges that 
straddle the TCH may be the result of only a very small number of crossings (A. Dibb, 
pers. comm.).  Thus, one cannot infer from these home ranges that bears were moving 
freely from one side of the TCH to the other.  A limited number of movements across the 
TCH may be sufficient to ensure the maintenance of genetic variability in populations.  
However, the possible role of the TCH in influencing home range selection and access to 
high quality habitat, which may have repercussions in terms of the reproductive success 
of females, also needs to be to be included in discussions of the viability of grizzly bear
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populations in BNP.   
 
Another observation that can be made from Figure 3-1 is that the LLSA is contained 
within the home range of every radio-collared grizzly bear in the Lake Louise area.  The 
high quality of habitat for grizzly bears in this location is discussed in Section 3.2.4.4 
below.   
 

3.2.4 Habitat 

3.2.4.1 General Characteristics of Grizzly Bear Habitat 
Herrero et al. (1984) remarked that the manner in which grizzly bears use the 
environment is driven by their need to fulfill the following functions: feeding, resting and 
retreat, travelling, denning, and mating.  Time budget studies of grizzly bear activities 
show that grizzly bears spend most of their time feeding and resting (Stemlock 1981 and 
H. Reynolds, unpublished data; in Herrero et al. 1984).  Thus, food sources and security 
cover for resting are important habitat components for grizzly bears.   
 
Hamer and Herrero (1987) found that, in BNP, grizzly bears foraged for most foods in a 
variety of open and seral vegetation types in the subalpine zone while feeding in mature 
forest was recorded for only one major food: horsetails.  Similarly, Raine and Riddell 
(1991) found that in Yoho and Kootenay National Parks, grizzly bears made extensive 
use of avalanche slopes and burns.  Generally speaking, open areas such as avalanche 
chutes, shrub fields, old burns, grasslands, meadows, riparian habitats, open woodlands 
and old cut blocks constitute seasonally important foraging areas for grizzly bears 
(Nietfeld et al. 1985).  Hamer and Herrero (1987) felt that the availability of grizzly bear 
habitat in BNP had decreased as a result of fire suppression.  Wildfire was found to be a 
key factor in creating open habitats rich in food sources for grizzly bears (Ibid.).  
 
In the Yellowstone area, Blanchard (1991) found that 99% of observed grizzly bear day 
beds were located in forested communities.  In fact, 90% of all radiolocations in this area 
were in timber.  However, three-fourths of these locations were 100 m or less from an 
edge between timber and an opening.  Blanchard concluded from these results that the 
amount of timber to opening edges was important to grizzly bears.  

3.2.4.2 Habitat Effectiveness in the Lake Louise Area 
Jalkotzy et al. (1999) conducted a detailed analysis of potential and realized grizzly bear 
habitat for four Bear Management Units (BMUs) in the Lake Louise area.  In this study, 
potential habitat values were mapped at a scale of 1:20,000 based on plant food values as 
well as on the distribution of ants and ungulates.  Realized habitat values were 
subsequently arrived at by factoring in the effects of human influences such as roads, 
trails and centres of human activity.  Habitat effectiveness is defined as the ratio of 
realized habitat to potential habitat within a given BMU and is generally expressed as a 
percentage.  Separate maps for both potential and realized habitat values were produced 
for the spring, summer and fall seasons.  While Jalkotzy et al. (1999) produced separate 
maps for individual BMUs, for the purposes of this report, I collated these maps into 
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composites, which cover the entire study area (Fig. 3-2, 3-3, and 3-4).  

3.2.4.2.1 Potential Habitat   
In general terms, Jalkotzy et al. (1999) remarked, "In the Lake Louise study area, large 
continuous pieces of potential habitat are associated with the major valley bottoms, in 
particular the Bow River, the Pipestone River, Baker Creek, and the upper Red Deer 
River.  Grizzly bear habitat at higher elevations tends to have a patchy distribution 
relative to the valley bottoms".   
 
In spring, high quality potential habitat is located primarily in the Bow Valley (Fig. 3-2a).  
Patches of good and very good habitat also occur below the Plain of Six Glaciers, in 
Paradise Valley and above and below Moraine Lake.  As well, the majority of the LLSA 
is rated as good potential spring habitat.   
 
In summer, good and very good potential habitat is more extensive and includes all of the 
Bow Valley and the majority of major tributary drainages (Fig. 3-3a).  Very good habitat 
is more extensive and continuous in the summer than in spring, particularly in the Bow 
Valley.  In the LLSA, potential habitat values are higher in summer than in spring.   
 
In fall, good quality potential habitat is almost as extensive as in summer (Fig. 3-4a).  
However, very good habitat is less abundant and more fragmented.  Habitat values in the 
LLSA continue to be very high. 

3.2.4.2.2 Realized Habitat 
Figures 3-2b, 3-3b and 3-4b depict realized habitat values across the study area.  These 
figures contrast sharply with the previously discussed maps of potential habitat values in 
that the habitat base for grizzly bear is not only much reduced in areal extent but also 
much more fragmented.  Jalkotzy et al. (1999) reported that, once human influence had 
been factored in, approximately 1/4 to 1/3 of habitat in the Bow Valley's good and very 
good habitat was downgraded to moderate or poor habitat.  In particular, the authors 
noted that connectivity of bear habitats on either side of the LLSA at lower elevations 
within the Bow Valley was compromised, particularly during summer and fall when 
human use levels were highest.  Southwest of the TCH, realized habitat values in the 
Bow Valley and tributary valleys were much lower than potential values for all seasons.  
This is due to very high human use levels in this portion of the study area.  Jalkotzy et al. 
(1999) noted that day use probably exceeded several thousand hikers per month in the 
summer on many trails in the area and also noted the presence of trails in every valley.  
The result is a scattering of relatively small, poorly connected fragments of good and 
very good habitat within a matrix of low realized habitat values. 

3.2.4.3 Core Security Areas 
Figure 3-5 depicts core security areas for grizzly bear in the Lake Louise area. Core 
security area analysis is a GIS-based modelling approach that strives to identify micro-
scale security areas where female grizzly bears can forage for 24 to 48 hours safe from 
human disturbance (Mattson 1993, Gibeau and Herrero 1998).  Core security areas are 
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believed to be essential in fostering wary behaviour in bears, which is considered an 
important element of grizzly bear conservation.  Basically, this model integrates 
elevation, land cover and human activity information while also taking into consideration 
the size of habitat patches.  Figure 3-5 shows how there is very little secure habitat for 
grizzly bears in the Upper Lake, Plain of Six Glaciers, Paradise Valley, Moraine Lake, 
and Skoki Lakes areas.  Within the Bow Valley, core security areas are fragmented by the 
presence of the LLSA, the Lake Louise townsite, major transportation corridors, 
secondary roads, and trails. 

3.2.4.4 Use of the Ski Hill by Grizzly Bears 
Mueller (2000) remarked that in 1999, the LLSA and adjacent lands were used by seven 
study bears, at least two other uncollared grizzlies and several black bears for foraging 
during spring and summer.  According to Mueller (2001), the highest concentration of 
bears within the LLSA occurs before the beginning of the berry season, which normally 
begins around July 15.  The extremely high quality of habitat found at this location is 
associated with a high water table and human modified ski runs, a situation that creates 
an abundance of high quality bear foods both off and on the runs (Jalkotzy et al. 1999).  
 

3.2.5 Movements  

3.2.5.1 Movements between Home Ranges 
Weaver et al. (1996) remarked that little research had been conducted on the dispersal of 
grizzly bears.  Subadult females often establish a home range that overlaps to some 
degree with that of their mothers whereas subadult males tend to move farther away from 
their natal home range (Blanchard and Knight 1991, in Weaver et al. 1996).   In the 
Greater Yellowstone Ecosystem, the dispersal movements of four subadult males 
averaged 70 km (straight-line distance) or about two home range diameters (Weaver et al. 
1996).  Another subadult male dispersal movement was much shorter, at only 15 km 
(Ibid.).  
 
No long-range dispersal movements have been documented in the Lake Louise area since 
radio-telemetry work on this population began in the late 1990s.  As of 2000, the home 
ranges of all the younger bears (both male and female, from two litters and independent 
since 1998 or 1999, depending on the litter) were in close proximity of their mothers'.  
According to C. Mueller (pers. comm.), young grizzly bears often do not disperse until a 
few years after leaving their mothers.  Thus, ongoing monitoring over the next several 
years may shed more light on dispersal movements of this population.    

3.2.5.2 Movements within Home Ranges 
Grizzly bears have large home ranges as a result of the species' omnivorous feeding 
habits, complex population and social interactions, winter denning and aggressive 
intraspecific and interspecific behaviour (Craighead and Mitchell 1982).  According to 
these authors, grizzly bears establish traditional movements to exploit dependable sources 
of high-calorie foods, which are generally seasonal in nature.  Intra-range movements of 
grizzly bears can be considered on either a seasonal or daily temporal scale.  In terms of 
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seasonal movements, data from color-marked grizzly bears in the Yellowstone area 
showed that many bears moved 65 to 90 km, or more, between denning areas or early 
spring foraging sites and ecocentres of localized food abundance (Craighead and Mitchell 
1982).  In this study, daily (24-hour) movements, from feeding sites to bedding sites, 
were also recorded.  These daily movements varied from only a few kilometres to 10-11 
km.    

3.2.5.3 Movements across the TCH 
Between 1994 and 1998, Gibeau (2000) recorded no movements of adult females across 
the TCH.  Moreover, out of 12 bears whose home ranges included a part of the Bow 
Valley, only 6 bears crossed the TCH during the 5-year study period.   Four of these 
bears crossed only once or twice.  From these data, Gibeau (2000) concluded that the 
TCH is a barrier to female grizzly bear movements and a filtered barrier to the 
movements of males.  In addition, Gibeau (2000) detected no clear pattern as to the 
timing of highway crossings by grizzly bears over a 24-hour period.  In fact, 38% of the 
crossings occurred between 23:00 and 07:00, while another 38% occurred between 13:00 
and 18:00.  
 
Since Gibeau's study, several female bear cubs in the Lake Louise area have grown up 
and left their mothers.  Most of these young adults have crossed the TCH at least once. 
McClarty (2001) reported that 5 of the 6 young adult research bears at Lake Louise 
crossed the TCH in 2000.  However, Bears #F56 and #M67, which C. Mueller (pers. 
comm.) described as strongly habituated, are the only bears that crossed the TCH 
regularly.  As a testament to the mortality risk associated with frequent crossings of the 
TCH, #M67 was struck and killed by a vehicle on May 16, 2001.   
 
Additional data collected since Gibeau's (2000) study suggest that female grizzly bear 
will cross the TCH on occasion.  According to T. Clevenger (pers. comm.), a radio-
collared female grizzly bear crossed the TCH in BNP two times in 1999 and at least five 
or six times in 2000.  Clevenger (Ibid.) believes this bear was photographed on the 
Wolverine overpass in June 2000 in company of an adult male grizzly bear.  More 
recently, a newly radio-collared female bear in the Lake Louise area (#F72) reportedly 
crossed the TCH in June 2001 (T. Clevenger, pers. comm.).   
 

3.2.6 Travel Routes 

3.2.6.1 General Characteristics of Travel Routes  
Very few empirical data exist on travel lanes used by grizzly bears although some authors 
offer general descriptions of such routes.  For example, Nietfeld et al. (1985) wrote that 
valley bottoms and ridgetops serve as travel corridors throughout home ranges and that 
river courses are also used as corridors for movement.  Moreover, Jalkotzy et al. (1997) 
noted that roads and linear developments could serve as travel corridors for grizzly bears.  
According to this source, use of roads may increase during darkness due to reduced 
traffic volumes and/or increased security.  Use of trails is believed to be greater than that 
of roads (Ibid.).  Energy efficiency is believed to be a key factor in the choice of travel 
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routes by grizzly bears (S. Herrero, pers. comm.).   
 
In a previous modelling exercise of potential movement corridors for grizzly bears, I 
identified, based on a review of the literature, the following attributes as being important 
for grizzly bear movements (Tremblay 2001): 

• Low human disturbance levels 
• Presence of hiding cover 
• Presence of food sources (often associated with riparian areas) 
• Paths of that are energetically efficient  

 
Riparian corridors often offer the last three of these elements.  Unfortunately, however, 
humans are often attracted to riparian areas as well, which may result in reduced 
effectiveness of such corridors for grizzly bears.    

3.2.6.2 Travel Routes in the Lake Louise Area 
H. Morrison (pers. comm.) described the general movement pattern of grizzly bears 
through the campground area as they approach the Hamlet of Lake Louise from the east.  
Generally, they will cross the TCH at one of the crossing points described in Section 
3.2.6.3 below and move along the edge of the campground using the forest edge or forest 
stringers to make their way toward the west (H. Morrison, pers. comm.).  Bears appear to 
be reluctant to cross right through the trailer section of the campground and as a result, 
will often circumvent the campground toward the sewage lagoon, located at the eastern 
extremity of the campground, before crossing the river and following the Bow River trail 
past the mobile trailer park into the tenting area.   
 
The westward movements of bears are often blocked by heavy traffic on Lake Louise 
Drive at which time they become trapped between the campground and Lake Louise 
Drive, creating a tense situation for Parks personnel responsible for ensuring public 
safety due to very high human activity levels in this area.  When this situation has arisen 
in recent years, park wardens have successfully assisted the bear in crossing the road by 
temporarily halting traffic along Lake Louise Drive.  According to H. Morrison (pers. 
comm.), this kind of scenario repeated itself approximately 3-4 times in 2000 and at least 
twice in 1999.  Several different bears are known to move through the campground area 
along the Bow River.  In 2001 alone, H Morrison (pers. comm.) has observed two 
different black bears, one female grizzly with two cubs, one single female grizzly and 
two male grizzly bears travelling through this area.    
 
Morrison (pers. comm.) predicts that with an expanding local population of grizzly bears 
and a growing greater willingness of the younger bears to cross the TCH compared to 
their mothers, we can expect to see more bears moving through the Lake Louise townsite 
and campground in the future.  It is difficult to imagine more bears moving through this 
already popular area for grizzly bears.  To cite a few figures:  H. Morrison (pers. comm.) 
reported that in 1999 there were 288 grizzly bear occurrences1 in the 
                                                 
1 An occurrence is defined as a bear sighting necessitating some kind of action by wardens, usually for 
public safety reasons.  As such, occurrences tend to occur in proximity to areas of human activity.  An 
innocuous observation in a remote area would not constitute a occurrence.  

 35



Yoho/Kootenay/Lake Louise district.  70% (i.e., ~202) of these were in the Lake Louise 
area and 70% of these (i.e., 141) took place within the Lake Louise townsite and 
campground.  C. Mueller (pers. comm.) pointed out, however, that the majority of 
occurrences in the Lake Louise townsite area were due to one bear (#F56), which was 
strongly habituated.  
 
Figure 3-6 depicts identified travel routes for grizzly bears within the core study area.  In 
addition to the movement pattern described above, the map also shows some corridors 
identified in Mueller (2000).  These include: 

• Abbott Pass, which separates the Lake Louise area and the Lake O'Hara area.  
The elevation of this pass is very high, at 2922 m.  

• Slopes above the north shore of Lake Louise 
• Slopes above the south shore of Lake Louise 
• Between the LLSA and Pipestone drainage 
• Along the Fish Creek drainage 
• Across the TCH between the Jasper turn-off and the Hamlet of Lake Louise 
• Across the TCH west of the Jasper turn-off 
 

Travel routes used to cross the TCH in the immediate vicinity of the Lake Louise 
townsite are discussed in more detail in Section 3.2.6.3 below.  
 
One obvious question that comes to mind is: Why is there so much grizzly bear 
movement through the Lake Louise area?  In answer to this question, McClarty (2001) 
remarked that the Lake Louise townsite is located at the confluence of two rivers and a 
number of creeks and as such it is a natural crossing area.  As well, the LLSA provides an 
important node of high quality habitat for grizzly bears, drawing a relatively high number 
of bears to the general Lake Louise area.  Attraction to human food sources does not 
appear to be a factor as food conditioning has not been observed in any of the radio-
collared bears (McClarty 2001).  
 
3.2.6.3 TCH Crossing Areas 
A certain number of areas used by grizzly bears to cross the TCH have been identified 
within the study area from a variety of sources.  These are represented in Figure 3-6 and 
briefly described below:  

• #1:  High frequency crossing zone located on the Bow Valley Parkway 
immediately east of junction with TCH.  This crossing zone was identified by 
Gibeau (2000) based on five years of radio-telemetry data.   

• #2:  High frequency crossing zone located on the TCH and identified by H. 
Morrison (pers. comm.), through personal observations and intensive radio-
telemetry monitoring.  Morrison cited the presence of a natural drainage pattern as 
one possible factor explaining the high crossing frequency at this point.  
Interestingly, this point coincides quite well with the BVP crossing point 
identified by Gibeau (2000) and described above (#1).     

• #3 and #4:  Zones of moderate crossing frequency located on the TCH and 
identified by H. Morrison as per above.  Zone #3 was also identified by Mueller 
(2000).  More recently, bear #F59 was observed crossing the TCH in this area in 
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• June 2001 (C. Mueller, pers. comm.).   
• #5:  River and railway underpasses located east of Lake Louise (referred to as the 

Twin Bridges).  McClarty (2001) wrote, "It appears that bears #F56 and #M67 
have traversed the TCH right-of-way by using these underpasses".  According to 
C. Mueller (pers. comm.), #F56 often uses the railway as a travel route because of 
the food sources associated with it (i.e., grasses and grain).   

• #6:  Low frequency crossing zone on the BVP identified by Gibeau (2000).  May 
correspond to a single crossing event.   

 
Gibeau (2000) used radio-telemetry locations collected over a 5-year period to analyze 
the relative importance of landscape characteristics associated with high frequency 
crossing zones for the Bow Valley Parkway.  Insufficient data precluded the same 
analysis for the TCH.  He found that zones of high frequency road crossing were 
characterized by lower than average total access density (i.e. roads and trails), proximity 
to a major drainage, ruggedness of terrain and high habitat quality.  

 

3.2.7 Mortality Related to Transportation Corridors 

3.2.7.1 Highway Mortality 
Gibeau et al. (1996) reported 10 highway-related grizzly bear deaths in BNP between 
1971 and 1995, eight of which occurred between 1976 and 1980.  Highways accounted 
for 13% of all human-caused mortality in BNP between 1971 and 1995 (Ibid.). 
 
Gibeau and Heuer (1996) reported only one highway-related grizzly bear death in the 
Bow River valley within BNP between 1985 and 1995.  According to T. Clevenger (pers. 
comm.), this mortality occurred on Highway 93 South.  
 
Highway mortality data collected by Clevenger (2001) between July 1997 and February 
2001 show no grizzly bear mortalities along the TCH in BNP.  No mortalities were 
recorded along Highway 93 North to Jasper or on the TCH in YNP, while one mortality 
was recorded on Highway 93 South, in KNP.  Previous mortality records presented by 
Clevenger (2001) showed that there were no records grizzly bear mortalities between 
1981 and 2000 on the TCH in BNP.   
 
More recently, bear #M67 was killed on the TCH, just east of the Lake Louise turn-off on 
May 16, 2001.  It is possible that the incidence of highway-related mortality will increase 
in the future due to a generally greater willingness of younger bears in the study area to 
cross the TCH compared to the mothers.  

3.2.7.2 Railway Mortality 
Three railway-related grizzly bear deaths were recorded in BNP during between 1971 and 
1995, accounting for an estimated 3% of all human-caused mortality during this period 
(Gibeau et al. 1996).  Gibeau and Heuer (1996) reported the absence of any reported 
grizzly bear deaths on the CPR in BNP between 1985 and 1995.  More recently, in 
August 2000, one radio-collared grizzly bear (Bear #F60) was killed on the railway in the 
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Lake Louise area (McClarty 2001).  Although #F60 was known to occasionally feed on 
spilled grain on the tracks (C. Mueller, pers. comm.), necropsy results revealed that this 
bear had not been eating grain at the time of her death (McClarty 2001).  Foraging on 
spilled grain on railways is often cited as a factor attracting bears to railways (Page et al. 
1996).  
 

3.2.8 Use of Wildlife Crossing Structures  
Clevenger (2001) noted that the crossing rate of Phase 1&2 underpasses for grizzly bears 
has remained relatively constant over the four years of monitoring (Nov. 1996-March 
2001), averaging approximately four passages per year.  Crossing frequency has also 
been consistent for the Phase 3A underpasses between November 1997 and March 2001, 
with an average of two passages per year. 
 
Between November 1997 and March 2001, eight crossings by grizzly bears were 
documented over the Wolverine overpass and another two on the Red Earth overpass 
(Clevenger 2001).  Moreover, there was a marked increase in grizzly bear crossing 
frequency in the third, and latest, year of monitoring (Ibid.).  This increase suggests that 
adaptation and learning may play a role in the use of overpasses by grizzly bears.  Of 
course, such an assertion could only be substantiated with knowledge of whether the 
crossings were due to the same or different bears.  It is my understanding, however, 
present monitoring techniques do not allow for the identification of individual bears, 
other than those bears that are radio-collared.  According to T. Clevenger (pers. comm.), 
roughly 40% of all grizzly bear passages at the wildlife crossing structures (n=37) are 
from unmarked bears.  As well, Clevenger (Ibid.) cautions that three years of monitoring 
is too short a time frame to draw any firm conclusions about adaptation time or trends.   
 
Page et al. (1996) stated that 5-Mile bridge, which is located just west of the Banff 
townsite, was the only structure used by grizzly bears for crossing the TCH.  Similarly, 
McClarty (2001) cited this bridge as a good example of an effective wildlife crossing area 
for grizzly bears.  However, Clevenger (2001) noted no crossings of this structure by 
grizzly bears between July 1999 and March 2001.  In contrast, during the same period, 
three passages by grizzly bears were recorded at the Healy open-span underpass located 
just west of the 5-Mile bridge.   
 
According to B. Leeson (pers. comm.), it is difficult to infer from available monitoring 
data that the 5-Mile bridge provides a superior crossing area for grizzly bears, as was 
suggested by Page et al. (1996) and McClarty (2001).  According to T. Clevenger (pers. 
comm.), prior to 1999, there were informal records of grizzly bears occasionally using the 
5-Mile bridge.  Clevenger (Ibid.) believes that intuitively, a wide, open-span structure 
like the 5-Mile bridge associated with a riparian corridor should normally be quite 
attractive to grizzly bears.  However, high human disturbance in the area, associated with 
the CPR and Bow Valley Parkway, may deter grizzly bears from using the 5-Mile bridge 
(Ibid.). 
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3.2.9 Effects of Human Activity 

3.2.9.1 Habitat Alienation 
Numerous studies have been conducted on the effects of humans and their activity on 
habitat use by grizzly bear (Mattson 1990, Kasworm and Manley 1990, Mace and Waller 
1996, Mace et al. 1996).  Collectively, these studies have demonstrated that grizzly bear 
use generally decreases with increasing proximity to centres of human activity such as 
campgrounds, roads and trails.  The result is "habitat alienation" or "reduced habitat 
effectiveness" of an area.   
 
Radio-telemetry work conducted by Gibeau (2000) in the Bow River valley also 
demonstrated a negative effect of human activity on habitat use by grizzly bears.  Gibeau 
(2000) noticed a general trend for bears to be further away from developments during 
periods of high human activity and closer during periods of low human activity.  Bears 
generally were more tolerant of humans when in proximity to high quality habitat.  
However, Gibeau also observed that female grizzly bears were the most risk-averse 
cohort and generally chose to avoid humans instead of seeking out high quality habitats.  
In relation to paved roads, female grizzly bears remained further than males, regardless of 
the habitat quality or time of day.  Gibeau's findings led him to conclude that adult female 
grizzly bears were influenced most by human activities and development.  Accordingly, 
he recommended that management agencies maintain access to high quality habitat, 
especially for females, and create new opportunities to support the reproductive potential 
of the population.  
 
Consistent with the above, Mueller (2000) observed, based on intensive monitoring of 
grizzly bears in the Lake Louise area, that five of the six female study bears were found 
on average 400 m closer to the LLSA sightseeing gondola during periods of low human 
activity (i.e., when the gondola was closed) than during periods of high human activity 
(i.e., when the gondola was in operation).  Mueller (2000) also observed temporal and 
spatial displacement of subadult grizzly bears in relation to construction activity within 
the LLSA.   

3.2.9.2 Habituation  
While the studies cited above clearly demonstrate avoidance of roads and centres of 
human activity by grizzly bear, a major confounding factor is that of habituation of bears, 
especially the younger bears who have been exposed to high levels human activity 
throughout their lives.  While habituation can allow bears to access resources that are 
otherwise unavailable to wary bears, habituation can also lead to increased mortality risk 
as the result of management actions taken to ensure public safety.  For example, Benn 
(1998) found that within the mountain national parks, death or removal due to problem 
wildlife control accounted for 72% of all losses in the grizzly bear population from 1971 
to 1996.  Similarly, in Yellowstone National Park, habituated, and sometimes food-
conditioned, grizzly bears had 3.1 times the mortality rate of wary bears (Mattson et al. 
1992, in Gibeau et al. 1996).  
 
Habituation has been a concern regarding Lake Louise grizzly bears for several years 
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(Jalkotzy et al. 1999, Mueller 2000 and 2001, McClarty 2001).  Mueller (2000) and 
McClarty (2001) noticed a trend toward increasing habituation, especially among young 
bears that have grown up in close proximity to humans and their activities.  At present, 
there is a high level of concern over the future of these bears as well as for public safety 
(Mueller 2000, McClarty 2001, H. Morrison, pers. comm.).  Dealing with the habituation 
issue is proving to be one of the most daunting challenges facing wildlife managers in the 
Lake Louise area.   
 

3.3 BLACK BEAR 

3.3.1 Status and Distribution 
Holroyd and Van Tighem (1983) remarked that very little was known about black bears 
in Banff National Park.  In an attempt to fill this gap, Kansas et al. (1989) undertook a 
three-year study focusing on the habitat needs and population levels of black bears in 
BNP.  An important finding that emanated from this research was that the density of 
black bears in BNP was very low when compared to most other black bear populations in 
North America.  For example, in their Bow Valley study area, which extended roughly 
from Lake Minnewanka, east of the Banff townsite, to Hector Lake, located west of Lake 
Louise, Kansas et al. estimated the population to be comprised of only 15 to 18 
individuals.  The authors of this study attributed the low density to the short growing 
season and relatively low diversity and production of food sources in mountain habitats 
compared to lower elevation mixedwood and deciduous habitats.  Kansas et al. believed 
that exclusion from suitable habitats by grizzly bears and a high number of deaths and 
removals due to management actions may also have been factors in the low numbers.   
 
Black bears have been observed in the Lake Louise area.  Mueller (2000) noted that 
several black bears used the ski hill area.  As well, H. Morrison (pers. comm.) reported 
that black bears occasionally move through the Lake Louise campground area.  
 

3.3.2 General Ecology 
Like grizzly bears, black bears are considered to have a low reproductive rate since 
females do not breed until 5-7 years of age and have litters of 1 to 4 young only every 
second or third years (Pelton 1982, in Holroyd and Van Tighem 1983).  Black bears 
generally emerge from their dens in late March or the first half of April and usually move 
into their dens around the end of October (Holroyd and Van Tighem 1983).  Black bears 
appear to mate mostly in June (Kansas et al. 1989).   
 

3.3.3 Home Ranges 
In BNP, Kansas et al. (1989) found that females with and without cubs had average 
annual home ranges of 543.9 and 52.3 km2, respectively, while the average annual home 
range size of males was 194.6 km2.   
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3.3.4 Habitat 
The mean elevation of radio-telemetry locations in Kansas et al.'s (1989) study ranged 
from 1500-1543 m during the first three seasons (green-up, ant, bufflaloberry) but 
increased to 1694 m during the post-buffaloberry season.  Bears appeared to favour 
southwest and flat aspects during the green-up season.  Southwest-facing slopes are 
among the first to become snow free in the spring and to support green vegetation.  In 
particular, southwest-facing avalanche paths were used by bears for feeding upon 
herbaceous vegetation in the spring.  The incidence of radio-telemetry locations on flat 
aspects was largely associated with bears feeding on dandelions on roadsides. 
 

3.3.5 Mortality Relating to Transportation Corridors 

3.3.5.1 General 
Holroyd and Van Tighem (1983) reported that after actions related to the management of 
problem animals, mortality on highways and railroads were the second and third largest 
causes of mortality for black bears.  More specifically, Gibeau and Heuer (1996) reported 
that highway and railway mortality accounted for removal of 9-10% of the BNP black 
bear population every year.  These authors believed that attraction to natural and 
unnatural food sources were probably a factor in the high mortality rate.  They wrote that 
fire suppression had resulted in a proportional loss of early successional plant species 
favoured by black bears elsewhere in BNP.  These bears were thus attracted to 
transportation rights-of-way, which feature rare open habitats conducive to the growth of 
grasses, berries and forbs upon which bears rely for nutrition.   

3.3.5.2 Highway Mortality  
According to Clevenger (2001), there were 21 reported black bear mortalities on the TCH 
in BNP from 1981 to 2000.  Forty-three percent of these mortalities occurred on 
mitigated, fenced sections of the highway and 57% on unmitigated, unfenced sections.  In 
order to compare these figures in a meaningful way, however, we would need to consider 
the number of mortalities per km-year of each type of highway, which is not specified in 
the report.   
 
Between July 1997 and February 2001, Clevenger (2001) documented a total of nine 
black bear deaths on the TCH within BNP, four of which were along mitigated sections 
and the other five in unmitigated portions of the highway.  The figures cited above 
suggest that highway mitigation does not appreciably reduce black bear mortality.  This is 
probably due to the fact that black bears easily scale the fence (Gibeau and Heuer 1996, 
B. Leeson, pers. comm.). 

3.3.5.3 Railway Mortality 
According to Gibeau and Heuer (1996), there were five reported black bear deaths on the 
railway within BNP between 1985 and 1995.  These authors believed that spilled grain 
and the presence of ungulate carcasses were likely factors attracting black bears to the 
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railway.  
 

3.3.6 Use of Wildlife Crossing Structures 
Between November 1996 and March 2001, black bears used the Phase 1&2 underpasses a 
total of 380 times, for an average of 99 passages per year (Clevenger 2001).  Between 
November 1997 and March 2001, black bears used the Phase 3A underpasses a total of 
127 times, for an average of 32 crossings per year (Ibid.).  Clevenger (2001) noted that 
crossing frequency had remained consistent through the monitoring period for both Phase 
1&2 and Phase 3A underpasses.  Black bear use of the Phase 3A overpasses was 
comparatively minimal, consistently averaging from 1 to 5 per year.   
 
In a comparison between the 5-Mile bridge and the neighbouring Edith and Healy open-
span underpasses conducted between July 1999 and March 2001, Clevenger (2001) found 
that black bears used the Healy underpass 77 times, while at the Edith underpass and the 
5-Mile bridge only 8 and 6 passes were recorded, respectively.   
 
Goldthorpe (2000) investigated the role that structural and ecological factors play in 
determining the effectiveness of wildlife crossing structures along the TCH for black 
bears.  Step-wise multiple regression analysis identified height of the crossing structure 
as the most important factor affecting bear passage through the crossing structures, with 
the number of black bear crossings increasing with the height of the crossing structure.  
Goldthorpe found no significant correlation between habitat quality near the crossing 
structure and the number of crossings.  
 

3.4 LYNX  

3.4.1 Status and Distribution 
Lynx populations in Alaska and most of Canada are generally considered stable (Koehler 
and Aubry 1994).  In Canada, the lynx occurs throughout the boreal forest and aspen 
parkland (Holroyd and Van Tighem (1983).  Lynx are most common in northern regions 
of Canada but their range extends south through the Canadian Rockies where 
environmental conditions at high elevations support boreal forest habitats similar to those 
found in northern regions (Koehler and Aubry 1994).  Lynx range also extends into the 
northern portions of the western mountains of the United States where lynx populations 
exist at low densities in fragmented and disjunct distributions (Koehler and Aubry 1994).  
It is believed that Canadian Rocky Mountain populations provide an important interface 
between these southern populations and the more contiguous populations in the north 
(Apps 2000a).   
 
Holroyd and Van Tighem (1983) found that lynx were widely distributed in JNP and 
BNP, their sign having been found in 34 of 64 watersheds surveyed in winter between 
1975 and 1980.  The middle Bow River proved to be the watershed with the greatest 
number of lynx records gathered during these winter tracking surveys.  Similarly, radio-
telemetry work carried out from 1996 to 2000 within the context of the Southern 
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Canadian Rockies Lynx Project also showed the middle Bow Valley to be an important 
node for lynx (C. Apps, pers. comm.).  During the course of this study, the home ranges 
of four radio-collared lynx, three females and a male, were found to overlap with the 
Lake Louise area (Fig. 3-7).  The home range of a fourth radio-collared female was 
located immediately northwest of the present study area and encompassed portions of the 
Kicking Horse Pass and the upper Bow Valley beyond the Jasper turn-off.    
 
Lynx numbers tend to fluctuate in association with hare densities, which, in Jasper, 
appear to follow a 9-year cycle (Holroyd and Van Tighem 1983).  Koehler and Aubry 
(1994) speculated that at southern latitudes, hare habitats are more fragmented than in 
northern latitudes, resulting in lower, but more stable, hare populations.  However, recent 
research has shown that hare populations in the south may fluctuate as dramatically as 
those in the north, with a major difference in peak densities (C. Apps, pers. comm.). 
 
The suitability of the Lake Louise area to support lynx is attributable to the relatively dry, 
cold climate, a snowpack that precludes other predators, and moderately gentle 
topography with forested slopes generally less than 40% (C. Apps, pers. comm.).  
Although the middle Bow Valley is clearly important for lynx, Apps (Ibid.) believes its 
potential to support lynx is not fully realized due to suboptimal forest structure 
conditions.  More specifically, habitat suitability for lynx is compromised by the near 
absence of young stands of pine and a scarcity of old-growth forest communities, which 
are both important for lynx. 
 
The years 2000 and 2001 may have corresponded to the expected decline phase of the 
hare cycle (C. Apps, pers. comm.).  During low phases, lynx will only persist in the most 
optimal habitats (Ibid.).  As discussed above, the Lake Louise area is not an optimal area 
for lynx due to unfavourable forest structure conditions.  Thus, we can expect low lynx 
numbers, or even extirpation of resident animals, in the Lake Louise during the next few 
years (C. Apps, pers. comm.).  The possibility of local extirpation underscores the 
importance of ensuring regional connectivity to allow for recolonization of vacant lynx 
habitats in this area. 
 

3.4.2 Home Ranges 
Based on four years of radio-telemetry data from 1995-2000, Apps (2000a) determined 
that the mean multi-annual home range size (calculated as 90% adaptive kernel utilization 
distributions) was 221 km2 (n=4, SD=64) for resident males and 222 km2 (n=7, SD = 
209) for resident females.  These home ranges were found to be 5 to 10 times larger than 
those reported for other populations.  Apps (2000b) also found that resource distribution 
within these home ranges was patchy.  Thus, lynx home ranges were not used 
homogeneously, but rather, contained core use areas where lynx activity tended to be 
concentrated.  Radio-telemetry studies carried out by Parker et al. (1983, in Koehler and 
Aubry 1994) also support the concept of core centres of activity within home ranges.  
These authors reported that both males and females concentrated 75% of their activity in 
core areas, which comprised 35 to 63% of winter ranges.  
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3.4.3 Habitat 
Warden records from 1975 to 1980 indicated that lynx were recorded most often in the 
lower subalpine ecoregion (58/78 records), while the montane (13) and upper subalpine 
(7) ecoregions received considerably less use.  No lynx or lynx tracks were found in the 
alpine ecoregion (Holroyd and Van Tighem 1983).    
 
In the western mountains, lynx typically occur in areas of relatively gentle topography 
that are covered with continuous forested communities of varying stand ages (Koehler 
and Aubry 1994, C. Apps, pers. comm.).  Two forest age classes are of particular 
importance to lynx: 1) early successional forests that contain high prey densities and 2) 
late successional forests that contain cover, in the form of downed woody debris, for 
kittens and for denning (Koehler and Aubry 1994).  In the southern Canadian Rockies, 
the age class providing lynx with the best hunting opportunities and prey densities is 
approximately 30 years (C. Apps, pers. comm.).  The juxtaposition of different age 
classes is of utmost importance to lynx (Ibid.).  An example of optimal habitat conditions 
for lynx exists in the Vermilion Pass area where three age classes are juxtaposed, 
including: a 33-year old burn, a 80-year old burn and stands old-growth forest.  The result 
is abundant lynx activity in this area, particularly where these three age classes interface 
(Ibid.)  
 
Apps (2000a) found that lynx generally preferred mid-elevations between 1550 and 1850 
m.  In this study, several lynx tended to use slightly higher elevations (90-133 m higher) 
in summer.  In the same study, Apps also noted a general preference for gentle (<20%) to 
moderate (20-40%) slopes and a general avoidance of slopes steeper than 40%.  No 
obvious pattern of aspect selection was observed (Apps, 2000a).  
 
Lynx populations appear to be extremely dependant on the presence of snowshoe hare.  
Hares not only influence lynx distribution but density as well (Koehler and Aubry 1994).  
Observations made during snow tracking surveys in the Lake Louise area also suggest a 
positive correlation between the presence of lynx tracks and the presence of hares. 
(Leblanc 1994, Mamalis 2000).  Apps (2000a) used fecal pellet counts to determine hare 
densities and found that these were relatively low compared to boreal ecosystems.  Low 
hare densities are significant because they imply larger home ranges and greater travel 
distances by lynx in search of prey.   
 
Although the diet of lynx and other predators may overlap, differences in habitat 
selection may minimize competition for prey resources by lynx and other predators, 
especially during winter.  Apps (2000a) speculated that lynx might use elevation to 
partition themselves from competing species, namely canids.  Similarly, Koehler and 
Aubry (1994) noted that lynx are able to exploit high-elevation areas where deep snow 
normally excludes coyotes and bobcats.  Trails and roads may cause increased 
competition from other predators.  This appears to be happening in the Lake Louise area.  
For example, during winter tracking, Stevens and Owchar (1997) observed evidence that 
coyotes were using hardened surfaces, such as roads and trails, to access the upper 
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sections of the Bow Valley.  This phenomenon may be particularly detrimental to lynx 
during late winter when hare numbers are lowest and lynx are nutritionally stressed 
(Koehler and Aubry 1994).  
 

3.4.4 Movements 

3.4.4.1 Movements between Home Ranges 
Both adult and juvenile lynx have been known to disperse.  Apps (2000a) documented 
one adult dispersal involving a male lynx that abandoned his home range in the Kicking 
Horse Valley and was later trapped and killed north of Swan Hills, 498 km away.  In the 
same study, Apps also observed the dispersal of four juvenile lynx from their natal home 
range.  Dispersal movements ranged from 17 to 74 km and occurred over periods of 
roughly 10 to 25 days.   
 
The process of dispersal may be important for the persistence of lynx populations in 
marginally suitable habitats at the periphery of their range (Koehler and Aubry 1994).  
These authors also stated that these extensive movements may facilitate gene flow among 
populations, which may explain the high degree of genetic homogeneity among lynx 
throughout their range (Koehler and Aubry 1994).  

3.4.4.2 Movements within Home Ranges 
Apps (2000a) found that mean daily movements of lynx in the southern Canadian Rocky 
Mountains averaged 4.0 km for males and 3.5 km for females.  Unlike wolves, which 
may make extensive daily movements in search of prey, lynx hunt at a much finer scale.  
Thus, their movements do not generally follow long linear trajectories but rather, tend to 
meander back and forth among stands containing relatively high prey densities (C. Apps, 
pers. comm.).  This movement pattern was clearly observed by field researchers during 
snow tracking surveys conducted in the Lake Louise area between 1993 and 2000.  
However, lynx also move extensively between preferred hunting areas within home 
ranges and periodically make extensive extra-territorial movements (C. Apps, pers. 
comm.).  
 
 
3.4.5 Travel Routes 

3.4.5.1 Travel Routes for Inter-Range Movements 
Little appears to be known about regional-scale travel routes used by lynx.  Apps (2000 
noticed that dispersal movements tended to follow the major valley in which they 
occurred.  As well, dispersing juvenile lynx in the Bow Valley did not cross the TCH 
(Ibid.).   
 
In the Lake Louise area, it would appear that the primary dispersal route is the Bow 
Valley, which may serve to link the Lake Louise population with other populations along 
the Main Ranges of the Rocky Mountains (C. Apps, pers. comm.).  The Kicking Horse 
Pass is not believed to serve as a major dispersal route for lynx due to the lack of a prime  
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habitat node on the west side of the Continental Divide at this latitude (Ibid.).  In contrast, 
the Vermilion Pass, located just south of the present study area, is believed to be an 
important linkage through the Main Ranges of the Rocky Mountains because of the 
excellent lynx habitat it contains and the presence of good habitat on either side of it (A. 
Dibb, pers. comm.).   

3.4.5.2 Travel Routes for Intra-Range Movements 
At the home range scale, it is difficult to characterize habitual movement routes from 
snowtracking data for this species (C. Apps, pers. comm.).  Nonetheless, cover appears to 
be important to the movements of lynx.  Travel cover allows for movement of lynx 
within their home ranges and provides access to denning and foraging sites (Koehler and 
Aubry 1994).  According to these authors, most forested areas are suitable as travel 
corridors for lynx.  More specifically, forest types with an abundance of low-level 
structure (i.e., multi-layered stands) provide good cover and hunting opportunities for 
lynx (C. Apps, pers. comm.).   

3.4.5.3 Travel Routes in the Lake Louise Area 
The cumulative results of winter tracking in the Lake Louise area, which are depicted in 
Figure 3-8, suggest that lynx tend to cross Lake Louise Drive in certain areas: 1) between 
the Chateau staff accommodations and the Highway 1A West turn-off, 2) immediately 
below the Highway 1A turn-off, 3) 200 m south of the Bow River bridge, and 4) below 
the curve in Lake Louise Drive located below the Moraine Lake turn-off.  As well, the 
results depicted in Figure 3-8 suggest the following crossing points across the ski hill 
road: 1) between Snowboarders' Hill and the BVP turn-off, 2) between the BVP and the 
Temple Fire Road turn-offs, and 3) immediately below the LLSA parking lot.  In 
addition, Arc (1998) identified the area near Corral Creek and the ski-out from Temple 
Lodge as an important crossing area along the Temple Fire Road.   
 
Additional findings or observations from winter tracking conducted between 1993 and 
2000 can be summarized as follows: 

• The presence of lynx has been observed in the Lake Louise area every winter 
from 1993/94 to 1999/2000. 

• Lynx used the Fairview corridor, particularly meadows located within the 
corridor, for hunting (Stevens and Owchar 1997, Heuer et al. 1998). 

• Lynx tracks were among the most abundant tracks observed in the Fairview 
corridor, relative to other species.  
99/00 was believed to correspond to the low phase of the hare cycle.  That winter, 
lynx activity appeared to be concentrated in areas where there was a relative 
abundance of hares (Mamalis 2000).  One such area was located between the 
Brewster's Stables and Highway 1A west, west of Lake Louise Drive (Ibid.).  

• 

• Lynx used the Whitehorn corridor as habitat rather than for through-movements 
(all reports).  

• Lynx tracks were more frequently encountered in the Whitehorn corridor than the 
Fairview corridor (Table 3-2).  Mean track indices were 0.027 and 0.086 
tracks/100m/100hrs for the Tramline and Whitehorn transects, respectively.  One 
exception to this trend was during 1999/2000 when tracking indices were not
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appreciably different between the two transects, at 0.067 and 0.074, respectively 
(Table 3-2).  

• Lynx tracks in the area of the cross-country ski loop northwest of the LLSA were 
common (Stevens et al. 1996). 

• Lynx did not use the valley bottom habitat on the Whitehorn side of the valley 
(Leblanc 1994, Stevens and Owchar 1997). 

 
 

Table 3-2:  Track indices and counts for lynx in the Lake Louise area, 1994-2000 
(Compiled from Stevens et al. 1996, Stevens and Owchar 1997, Heuer et al. 1998 and 
Mamalis 2000). 

Winter Fairview Corridor* Whitehorn Corridor* 
(Tramline Transect) (Whitehorn Transect) 

1994/95 - west 0.002 0.03 
              - east 0.001 0.02 
1995/96 - west 0.003 0.057 
              - east 0.001 0.056 
1996/97 - total 0.0351 (54) 0.1050 (155) 
1997/1998  Not available Not available 
1998/1999 Not available Not available 
1999/2000 - total 0.067 (47) 0.074 (44) 
Mean value - total 0.027 0.086 

           * Indice expressed in #tracks/100m/100hrs. Number in brackets refers to total number of tracks.  
 

3.4.6 Barriers to Movement  

3.4.6.1 Open Areas 
Lynx tend to avoid large, open areas, whether they are human-made or natural (Koehler 
and Aubry 1994).  Such areas will discourage use by lynx and disrupt their movements 
(Ibid.).  Apps (pers. comm.) remarked that lynx will cross openings but mostly under 
cover of darkness.   
 
In the Lake Louise area, snow tracking revealed that lynx appeared to avoid large open 
areas including large parking lots and a large open area along Lake Louise Drive (Heuer 
et al. 1998).  Similarly, lynx usually crossed ski runs within the LLSA in places where 
there was ample tree cover and appeared to avoid crossing large open areas in the ski hill 
(Stevens et al. 1996, Heuer et al. 1998). 

3.4.6.2 Fences 
Stevens and Owchar (1997) observed that lynx movements within the LLSA appeared to 
be completely blocked by a 4-m high safety fence erected for ski races.  This problem 
was mitigated the following year, by leaving openings in the fence at locations known to 
be used by lynx.  That winter, two lynx crossings were recorded through these openings 
(Heuer et al. 1998).  
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3.4.6.3 Roads 
Highways may negatively influence lynx movements.  Apps (2000a) found that the 
movements of two dispersing juveniles within the Bow Valley did not cross the TCH.  As 
well, radio-telemetry monitoring showed that lynx within the southern Canadian Rockies 
crossed highways located within their home ranges less than random expectation (Apps 
2000a).  Apps also remarked that crossing frequency appeared to be influenced, at least 
partially, by traffic volume and highway allowance width (Ibid.) 
 
Roads may also influence home range selection (Apps 2000a).  For example, Apps 
(2000a) observed that busy highways often coincided with home range boundaries of 
lynx.  Specifically in the Lake Louise area, Apps (pers. comm.) observed that non-
breeding movements across the TCH were only made during times of nutritional stress, 
and no lynx home ranges straddled the TCH during the hare population peak.   
 
Although major human features like the TCH often may form home range boundaries, 
there are certain times when movements across the TCH may be important.  For example, 
adult lynx may undertake longer-than-normal movements during the breeding season and 
during periods of reduced prey availability (C. Apps, pers. comm.).  Relating to the 
former instance, Apps (Ibid.) documented a breeding period daily movement of 35 km in 
late winter.  With regards to the latter, Koehler and Aubry (1994) noted that lynx often 
become nomadic when food becomes scarce.  Dispersal is another time when long-range 
movements are undertaken  
 
Apps (pers. comm.) believes that under present conditions, lynx likely do not have 
trouble crossing the TCH in the Lake Louise area if motivated to do so.  Crossing would 
most likely occur at night when traffic levels are lower (Ibid.).  Winter tracking efforts 
have demonstrated that lynx do cross the TCH on occasion (Leblanc 1994, Mamalis 
2000).  However, this does not necessarily imply that the presence TCH should not be of 
management concern, especially in future planning considerations.  Steadily increasing 
traffic levels and/or the eventual twinning and fencing of the highway may result in 
decreased permeability for lynx.   
 

3.4.7 Mortality Related to Transportation Corridors 

3.4.7.1 Highway Mortality 
Koehler and Aubry (1994) stated that roads may be a source of mortality for lynx.  In 
BNP, there were no recorded incidents of lynx mortality along the TCH either on 
mitigated or unmitigated sections of the highway between 1981 and 2001 (Clevenger 
2001).  However, T. Clevenger (pers. comm.) warned that such data must be interpreted 
with caution.  For example, Clevenger (Ibid.) remarks that road-killed lynx can easily be 
mistaken for coyote carcasses and as such, lynx mortalities along the highway may often 
go unreported.  According to Clevenger (Ibid.), there are two recent records (1998, 1999) 
of lynx killed on the TCH just east of Canmore; one was an adult female and the other, a 
juvenile.  Moreover, future conditions, such as increased traffic levels, may increase 
mortality risk for lynx.  As well, because lynx can climb fences, managers should keep in 
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mind that fencing will probably not be as effective in reducing mortality risk as for non-
climbing species.  Another important consideration with respect to highway mortality is 
the low densities at which lynx generally exist in the southern Canadian Rockies.  During 
the low phase of the hare cycle, when lynx populations are stressed and juvenile 
recruitment is nil, even one highway mortality, especially of a breeding female, may have 
significant repercussions in terms of population dynamics. 

3.4.7.2 Railway Mortality 
According to Gibeau and Heuer (1996), there were no recorded instances of lynx being 
killed on the railway in BNP between 1985 and 1995.  
 

3.4.8 Use of Wildlife Crossing Structures  
Between November 1996 and March 2001, Clevenger (2001) did not record any lynx 
using the wildlife crossing structures along the TCH.  This may be in part due to the fact 
that the lower Bow Valley is generally not suitable habitat for lynx (C. Apps, pers. 
comm.).  Thus, it is not known whether lynx will use existing TCH crossing structures 
(Clevenger pers. comm., cited in Apps 2000a).  Apps (2000a) remarked, "Because they 
are particularly sensitive to interference competition with other terrestrial predators, lynx 
may not use travel routes where movement options are constrained and where the 
likelihood of interspecific interaction is increased".   
 
Apps (2000a) believed that in order to be effective for lynx, crossing structures should be 
wide (>500 m) and be associated with areas of suitable habitat with maximum cover 
and/or escape habitat in close proximity to or within the crossing structure.  Habitat 
features that would encourage use of crossing structures include extensive understory, 
"jackstrawed" blowdown and tall, large diameter trees (Ibid.) 
 

3.4.9 Effects of Human Activity 
Holroyd and Van Tighem (1983) stated that the secretive and nocturnal hunting 
behaviour of the lynx allow it to avoid most human harassment.  Consistent with this, 
winter tracking surveys have revealed the presence of lynx throughout most of the study 
area including, on occasion, in close proximity to areas of high human activity such as 
the ski hill (Leblanc 1994, Stevens et al. 1996, Stevens and Owchar 1997) or the Lake 
Louise townsite (Leblanc 1994).  Stevens and Owchar (1997) reported evidence of 
hunting and resting behaviour within 100 m of ski runs. 
    
Because lynx tend to become nomadic when food sources in their home range are scarce, 
Apps (pers. comm.) remarked that the presence of lynx in inhospitable habitats, such as 
the Lake Louise townsite, is often suggestive of stress and possible imminent starvation.  
Thus, frequent crossing of the TCH, or presence of lynx within the Lake Louise townsite 
must be interpreted in consideration of the species' ecology and in particular, within the 
context of the stage of the hare cycle.  One thing is certain: little is known about the 
effects of human disturbance on lynx and thus, managers cannot infer from the presence 
of lynx within the Lake Louise study area that there are no negative effects from human 

 52



disturbance (C. Apps, pers. comm.).  For example, lynx may be very close to its threshold 
of tolerance vis-à-vis human activity, in which case even a small increase could cause 
partial or complete displacement.   
 
That being said, given the presence of adequate cover, felids are likely less sensitive to 
human disturbance than bears or wolves due to their ability to remain undetected (C. 
Apps, pers. comm.).  As such, human activity levels considered suitable for these species 
will likely also be within the lynx's range of tolerance.   
 
Other potential sources of disturbance to lynx that are associated with humans include 
harassment by off-leash domestic dogs and disturbance due to noise.  In relation to the 
former, Stevens et al. (1996) documented, in January 1995, a tracking sequence revealing 
that a lynx had been chased by a dog in the Upper Lake area.  In regards to the latter, 
several researchers involved in the winter tracking at Lake Louise have commented on 
the noise level associated with the ski hill.  Since lynx depend on sight and hearing for 
hunting, it is possible that auditory disturbances could interfere with hunting activities (C. 
Apps, pers. comm.).   
 
Finally, lynx may be indirectly negatively influenced by human activity through the 
presence of compacted trails related to recreational activities, such as snowshoeing, 
cross-country skiing, snowmobiling and vehicular traffic.  There is considerable concern 
among wildlife researchers that these compacted surfaces may lead to incursion of 
competitors (namely canids such as wolves and coyotes) into lynx habitat with possible 
negative impacts on the health or viability of the local lynx population.  
 

3.5 COUGAR 

3.5.1 Status and Distribution 
In Alberta, cougars occur in pockets of suitable habitat along the Rocky Mountains and 
their foothills (Holroyd and Van Tighem 1983).  Holroyd and Van Tighem (1983) 
believed the cougar to be very rare in BNP and felt that populations were probably 
maintained by dispersal from areas outside the mountain parks.  Jalkotzy and Ross (1991, 
in Gibeau and Heuer) estimated that between four and seven cougars used the Bow River 
Valley.  Clevenger (2001) noted that since November 1998, there has been an increase in 
the relative occurrence of cougars year-round in the lower Bow Valley.  Pacas et al. 
(1996) remarked that detailed studies of cougars had not been carried out in BNP.  
Population studies of cougar in BNP are clearly lacking.  
 
According to Gibeau and Heuer (1996), the Bow Valley population is contiguous with 
populations west of the Rocky Mountains, but exists at very low densities due to 
marginal habitat over the main ranges.  Gibeau and Heuer believed that in spite of the 
marginal habitat conditions, persistence of individuals in the main ranges was important 
in order to allow genetic exchange between geographically isolated populations on either 
side of the Continental Divide.   
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Cougars do not appear to be present to any significant degree in the Lake Louise area in 
winter.  Winter tracking carried out from 1993 to 2000 revealed only one report of cougar 
tracks (Mamalis 2000).  These were located in the western portion of the Whitehorn 
corridor.  However, anecdotal information suggests that during one year in the late 1990s, 
a cougar wintered in the Lake Louise area (A. Dibb, pers. comm.).  During that winter, a 
number of cougar sightings were made over the course of several months, suggesting the 
presence of a resident cougar in the area (Ibid.).  
 
I came across very little documented information regarding cougar use of the Lake 
Louise area in summer although one could speculate that since deer and elk are present, 
then cougar are likely present as well.   
 

3.5.2 Home Ranges 
In southwestern Alberta, Ross and Jalkotzy (1992) found that mean summer and winter 
ranges for female residents were 87 +/- 8.5 (SE) and 97 +/- 8.2 km2, respectively.  Male 
home ranges were larger: summer and winter home ranges averaged 314 +/- 62.9 and 204 
+/- 34.0 km2, respectively.  These data suggest that females are more mobile in winter 
than summer, while males travel greater distances in summer than winter.  Annual home 
ranges for females and males were 140 +/- 13.7 and 334 +/- 37.1 km2, respectively.   
 

3.5.3 Habitat 
Cougars occur at elevations between 1080 and 2600 m (Holroyd and Van Tighem 1983).  
Cougars are generally found at low elevations, in major river valleys where ungulates 
concentrate and snow accumulation is low (Ibid.).  Of 27 recorded observations between 
1976 and 1980, 14 were in the montane ecoregion, 10 in the lower subalpine, two in the 
upper subalpine and one in the alpine (Ibid.).  Cougar distribution and habitat use appear 
to be tied to that of prey species, particularly mule deer (Ibid.).  In addition to mule deer, 
cougar will also prey on white-tailed deer, elk and bighorn sheep.  
 

3.5.4 Movements  
I found little information regarding the movements of cougar in BNP.  Pacas et al. (1996) 
believed the Banff-Bow Valley may act as a dispersal and movement corridor for 
cougars.  According to this source, in the late 1980s, two radio-collared subadult cougars 
dispersed from their maternal home range in the Sheep River area of Kananaskis country 
through the Bow Valley.  
 

3.5.5 Mortality Related to Transportation Corridors 

3.5.5.1 Highways 
Seven instances of highway mortality were documented by the Banff warden service 
between 1945 and 1980 (Holroyd and Van Tighem 1983).  Between 1981 and 2000, two 
cougar mortalities were reported on Phase 1&2 of the TCH, one mortality on Phase 3A 

 54



and none on Phase 3B (Clevenger 2001).  Considering this dataset in its entirety, 67% of 
the mortalities occurred on mitigated portions of the TCH while only 33% occurred on 
unmitigated sections.  More recently, between July 1997 and February 2001, wildlife 
mortality monitoring by Clevenger (2001) revealed three cougar mortalities along 
mitigated sections of the TCH and none along unmitigated sections of the TCH in BNP.   
 
From these data, it could be inferred that fencing is not effective in eliminating cougar 
mortality, a situation that is attributable to their ability to scale the highway fencing.  
However, the spatial distribution of the cougar must also be considered.  There are likely 
more cougar in the lower portion of the Bow Valley than in the middle Bow Valley.  As 
well, B. Leeson (pers. comm.) believes that given the high numbers of cougar passages 
recorded at the wildlife crossing structures (see Section 3.5.6 below), cougar mortality 
would likely be much higher in the absence of mitigation.   
 
In terms specifically of the Lake Louise area, the above data suggest that cougar 
mortality in the Lake Louise area is not a significant issue given that no cougar 
mortalities were reported on Phase 3B in over twenty years.  However, historical 
mortality data must be interpreted with caution due to the strong possibility of under-
reporting.  As well, since the cougars are considered relatively rare in BNP, even low 
levels of unnatural mortality and minor habitat loss could reduce populations below 
critical levels (Holroyd and Van Tighem 1983, Gibeau and Heuer 1996).  

3.5.5.2 Railways 
According to warden records, there was one reported incidence of cougar mortality on the 
CPR in BNP between 1945 and 1980 (Holroyd and Van Tighem 1983).  Gibeau and 
Heuer (1996) reported one railway-related cougar mortality in BNP between 1985 and 
1995. 
 

3.5.6 Use of Wildlife Crossing Structures 
Gloyne and Clevenger (2001) found that cougar use of the wildlife crossing structures 
along the TCH was greater in winter than in summer.  They also observed a significant 
positive correlation between passages made by cougar and those made by mule deer and 
white-tailed deer.  The fact that mule deer are concentrated in their valley-bottom winter 
range in winter may explain the greater frequency of crossings by cougar over the TCH 
during the winter season.  Moreover, these authors found no correlation between cougar 
and human use of the wildlife crossing structures.  The fact that cougars are mostly active 
at night and during crepuscular periods (Weaver et al. 1996) may in part explain the 
apparent lack of interference by humans of use of wildlife crossing structures by cougar.  
Gloyne and Clevenger (2001) made several other findings that could be useful in the 
design of future crossing structures in the Lake Louise area: 

• Open-span bridge underpasses were used more than expected. 
• Creek underpasses were used in proportion to their availability. 
• All other crossing structures were used significantly less than expected.   
• Proximity to quality cougar habitat appeared to be an important factor in cougar 

use of crossing structures. 
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• Cougars tended to use underpasses more than wildlife overpass structures.  
 
From July 1999 to March 2001, the 5-Mile bridge was used by cougar 25 times, while the 
Edith and Healy underpasses were used 31 and 30 times, respectively (Clevenger 2001).   
 
Clevenger (2001) also studied temporal patterns in the wildlife crossing data.  He found 
that cougar use of Phase 1&2 underpasses increased between November 1996 and March 
2001.  During the first two years of monitoring, there was an average of 60 crossings per 
year while in the second two years, the average was 182 crossings per year.  Clevenger's 
(2001) work has shown that cougar use of Phase 3A underpasses has also been on the rise 
since November 1997.  During the first year of monitoring, there was only one cougar 
passage through a Phase 3A underpass.  In the second and third years of monitoring, 
however, passage frequency increased to an average of 64 passes per year.  Clevenger 
(2001) believed that the increase in passage frequencies at the underpasses near the Banff 
townsite might be attributable in part to an increase in the relative occurrence of cougars 
year-round.  On a seasonal basis, monthly crossing frequencies of cougars tended to be 
low in March and April and remain relatively high during the rest of the year (Clevenger 
2001). 
 
Gloyne (1999) conducted a study focusing specifically on cougar use of the TCH wildlife 
crossing structures.  Gloyne analyzed cougar tracks left at crossing structures using 
differentiation techniques, primarily discriminant function analysis, to gain an 
understanding of how individuals used specific crossing structures.  From her findings, 
Gloyne (1999) concluded that the wildlife crossing structures along the mitigated sections 
of the TCH appeared to be effective at mitigating the negative effects of the highway for 
cougars.  More specifically, cougars incorporated the structures into their home ranges 
and their seasonal movement patterns appeared to be unaffected.  As well, the study 
suggested that a minimum of four separate cougars were using the structures.  

 
3.6 WOLVERINE 

3.6.1 Status and Distribution 
In western Canada, the wolverine is classified as "vulnerable" by COSEWIC (Petersen 
1997).  In Alberta, the species is included on the provincial "Blue" list as a species that 
may be at risk (Ibid.).  Some of the reasons that make the wolverine a species of 
management concern include the fact it exists in low densities, its low reproductive rate, 
its sensitivity to human disturbance and the fact its range has contracted significantly 
compared to its historic range (Ibid.).  Little is known about the wolverine.  Austin (1998) 
remarked that prior to his study of wolverine movements in the Kicking Horse Pass, there 
had only been five other field studies on wolverine in North America. 
 
In the Canadian Rocky Mountains, wolverine populations coincide with, and may have 
been maintained by, the extensive system of national parks (Banci 1994).  Consistent 
with this, Holroyd and Van Tighem (1983) affirmed that in BNP and JNP, the wolverine 
was common and widespread.  According to warden files, there were 52 reported 
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sightings in BNP between 1976 and 1980 (Ibid.)  Holroyd and Van Tighem (1983) 
recorded sign of wolverine in 52 of 64 watersheds censused in BNP and JNP.   
 
A. Dibb (pers. comm.) cautions, however, that because wolverine are very wide-ranging, 
the tracks recorded by Holroyd and Van Tighem may have been created by a relatively 
small number of individuals giving a false impression that wolverines were "common and 
widespread".  In fact, because wolverines occur at low densities and because of their 
sensitivity to human disturbance, the persistence of wolverine populations cannot be 
taken for granted in the mountain parks.  
 
Holroyd and Van Tighem (1983) identified the middle Bow River as an important 
watershed for wolverine.  Snow tracking in the Lake Louise area between 1993 and 2000 
revealed that wolverine were present in the area, but in low numbers.  Generally, between 
one and six wolverine track sets were observed in any given winter in the Lake Louise 
area (Stevens et al. 1996, Stevens and Owchar 1997, Heuer et al. 1998, Arc 1998, 
Mamalis 2000).  One exception was the winter of 93/94 when no wolverine tracks were 
observed (Leblanc 1994).  
 

3.6.2 General Ecology 
The wolverine is generally a solitary animal (Holroyd and Van Tighem 1983).  During 
the breeding season, the male will travel extensively to find females.  Mating generally 
takes place between in May and August with the peak in June (Petersen 1997).  Delayed 
implantation leads to young being born in late February and early March (Petersen 1997). 
Natal dens, which are often dug in snow, are abandoned in late April due to snowmelt 
(Banci 1994).  The wolverine is both a scavenger and a hunter (Petersen 1997).  In 
winter, it feeds primarily on carrion of large ungulates.  In summer, it is primarily 
predatory, most commonly preying on small mammals, birds and insects (Ibid.).   
 

3.6.3 Home Range Size    
Wolverines generally have large home ranges, which vary in size due primarily to food 
availability (Austin 1998).  Males have the largest home ranges.  According to several 
studies cited in Austin (1998), the home range of a male wolverine can vary in size from 
382 to 1522 km2 and often overlaps with the home ranges of two to six females.  Female 
home ranges vary from 73 to 416 km2 (Austin 1998).  No data exist regarding the home 
range size of wolverines in BNP or JNP.  
 

3.6.4 Habitat 
According to Banci (1994), there is general agreement among researchers that "wolverine 
habitat is probably best defined in terms of adequate year-round food supplies in large, 
sparsely inhabited wilderness areas, rather than in terms of particular types of topography 
or plant associations".  Banci and Harestad (1990, in Austin 1998) found no significant 
difference in use compared with availability for riparian habitat, forest cover type, aspect 
or elevation.  However, Banci (1994) cautioned that there was a dearth of information 
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regarding stand-scale habitat use by wolverines.  In several studies cited by Petersen 
(1997) and Austin (1998), wolverines appeared to occupy higher elevations during 
summer than in winter.   
 
In BNP and JNP, wolverine are most commonly associated with Engelmann spruce-
subalpine fir forests of the subalpine ecoregion, though they have been recorded in a wide 
variety of habitats ranging from 1080 to 2800 m in elevation (Holroyd and Van Tighem 
1983).  During their wildlife inventory, Holroyd and Van Tighem (1998) found the 
greatest abundance of snow tracks occurred in the lower subalpine followed, in 
decreasing order, by the upper subalpine, alpine and montane ecoregions.  At the stand 
level, they found that the following habitats were used most frequently by wolverine in 
BNP (#tracks /10km-day): 

• Lodgepole pine - dominated burn (1.73) 
• Stream channel (1.45) 
• Engelmann spruce-subalpine fir open forest (0.90) 
• Subalpine shrub meadow (0.88) 
• Engelmann spruce -subalpine fir forest (0.66) 
• Lodgepole pine - spruce forest (0.54)  

 
Shrubby alpine tundra and shrubby avalanche slopes also appeared to be important 
ecosites for wolverine.  Holroyd and Van Tighem speculated that these were probably 
more important as summer of spring habitats when travel is easier in the alpine and 
avalanche-killed ungulates are exposed by snowmelt.  
 

3.6.5 Movements 

3.6.5.1 Movements between Home Ranges  
In two studies cited in Banci (1994), it was found that sub-adults normally disperse 
during their first winter.  Most dispersing wolverines are males (Banci 1994).  Females 
will also disperse but as is the case for many mammalian species, young females 
typically establish residency next to or within the natal home range (Magoun 1985, in 
Banci 1994).  The longest recorded dispersal distance for a subadult male was 378 km 
over eight months (Gardner et al. 1986, cited in Banci 1994).   
 
Because females establish home ranges next to their natal area and their dispersal 
distances are less than for males, requirements for dispersal corridors may be more 
specialized.  Banci (1994) speculated that the dispersal of females was likely the most 
important limiting factor in recolonization.  
 
In addition to dispersal, inter-range movements can also be exploratory.  In northwest 
Montana, Hornocker and Hash (1981, in Banci 1994) observed that wolverines of both 
sexes made frequent long-distance movements out of their home ranges that lasted from a 
few to 30 days.  
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3.6.5.2 Movements within Home Ranges    
Petersen (1997) reported that daily movements of wolverines were generally small, in the 
order of 1-2 km.  In contrast, Banci (1994) cited a number of studies in which wolverine 
commonly travelled distances of 30 to 40 km in their daily hunting.  Generally speaking, 
adult males tend to cover greater distances than do adult females and may make longer 
and more direct movements (Banci 1994). 
 

3.6.6 Travel Routes 

3.6.6.1 General Characteristics 
Holroyd and Van Tighem (1983) wrote that wolverines often used stream channels as 
travel routes.  This may be because prey species also use these routes (Banci 1994).  As 
well, they remarked that in winter, wolverines in BNP and JNP travelled along ski and 
snowmobile trails, fire roads, and frozen stream channels extensively.  In the Kicking 
Horse Pass, Austin (1998) frequently documented wolverine movements on ski trails and 
speculated that these enhanced ease of movement for wolverine due to snow compaction.  
Austin also noted that at a low level of human use, wolverines appear to actively seek out 
these transportation corridors in winter.  However, he was not able to say at what levels 
of human activity on these trails would preclude or reduce their use by wolverines or 
whether they received similar use during the summer, when human activity levels are 
higher. 
 
Several researchers believe that low elevation, forested passes may be significant for the 
movements of wolverine because they provide security cover and a means of escape for 
wolverines when threatened (Austin 1998).   

3.6.6.2 Travel Routes in the Lake Louise Area 
Figure 3-9 depicts the cumulative results of winter tracking in the Lake Louise area for 
wolverine.  Snow tracking revealed that wolverines generally avoided valley bottom  
habitat (Arc 1998).  Most researchers reported the consistent use by wolverines of a 
crossing point, located below the main curve, to traverse Lake Louise Drive.  This 
crossing point was used by wolves and lynx as well.  Wolverine tracks were also 
observed during more than one season contouring around the base of Mount Fairview 
toward the Plain of Six Glaciers (Stevens and Owchar 1997, Heuer et al. 1998).   
 
In the Whitehorn corridor, wolverines appeared to follow a consistent travel route, which 
led them across the ski hill road, approximately 300 m above the Bow Valley Parkway 
turn-off, and through restrictions between the gondola base, the Pipestone River Canyon 
and the ski area base facilities (Stevens and Owchar 1997, Heuer et al. 1998).  Wolverine 
tracks were also documented in the vicinity of the Pipestone ski trails (Mamalis 2000) as 
well as along the eastern margin of the LLSA (Stevens and Owchar 1997).  No wolverine 
tracks were documented crossing the LLSA.  Most years, track indices for wolverine 
were greater in the Whitehorn corridor than the Fairview corridor, but within the same 
order of magnitude (Table 3-3).  
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Table 3-3:  Track indices and counts for wolverine in the Lake Louise area, 1994-
2000 (Compiled from Stevens et al. 1996, Stevens and Owchar 1997, Heuer et al. 
1998 and Mamalis 2000).     

Winter Fairview Corridor* Whitehorn Corridor* 
(Tramline Transect) (Whitehorn Transect) 

1994/95 - west 0 0.002 
              - east 0.001 0 
1995/96 - west 0.003 0.004 
              - east 0.001 0.004 
1996/97 - total 0.0026 (4) 0.0033 (5) 
1997/1998  Not available Not available 
1998/1999 Not available Not available 
1999/2000 - total 0 0 
Mean value - total 0.002 0.003 

* Indice expressed in #tracks/100m/100hrs.  Number in brackets refers to total number of tracks.  
 

3.6.7 Barriers to Movement 

3.6.7.1 Natural Features 
Studies have shown that natural features such as rivers, lakes, mountain ranges, or other 
topographical features do not act as barriers to movement for wolverines (Banci 1994).  
However, Banci (1994) felt that extensive human settlement and major access routes 
might function as barriers to movement.  

3.6.7.2 Open Areas  
Wolverines appear to be averse to moving through open areas.  For example, Hornocker 
and Hash (1981, in Petersen 1997) found that wolverines tended to move quickly through 
clearcuts and natural openings, rather than wandering slowly as they tend to do in 
forested areas.  As well, Austin (1998) observed that wolverines preferred areas where 
forested cover was available in proximity to the right-of-way when crossing the TCH in 
the Kicking Horse Pass.  

3.6.7.3 Roads 
Austin (1998) provided strong evidence that the TCH had a negative impact on wolverine 
winter movements through the Kicking Horse Pass.  In his study, wolverines avoided 
areas within 100 m of the TCH and preferred areas >1000 m from it.  Austin also 
observed that wolverines appeared to avoid crossing the TCH.  He speculated that the 
influence of the TCH on wolverines is likely greater in summer when both traffic volume 
on the TCH and other human activity in the study area increase dramatically. 
 
Austin's work also demonstrated that the width of the right-of-way affects crossing of the 
TCH by wolverines.  Individuals were more likely to cross the highway where the right-
of-way was short; the longest distance crossed by a wolverine was 100 m.  From these 
findings, Austin concluded that the ideal design of a road with high traffic volume for 
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wolverines might be one that is straight with a narrow right-of-way of less than 50 m 
(Austin 1998). 
 
In the Lake Louise area, limited evidence suggests that busy roads acts as barriers to the 
movements of wolverines.  In April 2000, tracks were observed along Paradise Creek 
leading downstream in direction of the TCH.  At approximately 50 m of the TCH, the 
tracks veered directly in the opposite direction and steeply uphill (Mamalis 2000).  In 
March 1995, track sequences within the Whitehorn corridor indicated that a wolverine 
had made several unsuccessful attempts to cross the ski hill road from east to west.  The 
animal stayed on the east side of the road for a few days before finally crossing (Stevens 
et al. 1996).    

3.6.7.4 Railways 
In the Kicking Horse Pass, Austin (1998) found that where the right-of-way of the 
railway was separate from that of the highway, it appeared to have little if any influence 
on wolverine movements.  Austin believed that the generally low levels of human activity 
associated with the railway likely increased its permeability for wolverine. 
 

3.6.8 Mortality Related to Transportation Corridors 

3.6.8.1 Highways 
Holroyd and Van Tighem (1983) reported three highway-related mortalities in BNP and 
JNP between 1945 and the early 1980s.  During the period of 1981-2000, two highway 
mortalities of wolverine were recorded: one on Phase 3A (prior to mitigation) and the 
other on Phase 3B (Clevenger 2001).  There were no mortalities recorded between July 
1997 and February 2001 (Ibid.).  The number of highway-related mortalities for 
wolverine is relatively low compared to similar statistics for some species like black bear 
and coyote.  Holroyd and Van Tighem (1983) believed that wolverines are not 
susceptible to highway and railway mortality due to their use of higher elevation habitats 
within the subalpine zone.  However, the risk of mortality is certainly present, especially 
where roads and a railway traverse subalpine habitat known to be used by wolverine, 
such as is the case in the Lake Louise area.   

3.6.8.2 Railways 
Holroyd and Van Tighem (1983) reported five railway-related mortalities in BNP and 
JNP between 1945 and the early 1980s.  According to Gibeau and Heuer (1996), there 
were no reported wolverine deaths on the CPR from 1985 to 1995.  
 

3.6.9 Use of Wildlife Crossing Structures 
Gibeau and Heuer (1996) reported the absence of any crossings by wolverine of Phase 
1&2 underpasses on the TCH between 1983 and 1985.  Similarly, no passages by 
wolverine of the Phase 1&2 or Phase 3A underpasses were recorded between November 
1996 and March 2001 (Clevenger 2001).  Austin (1998) noted that these structures had 
been primarily designed for ungulates with minimal cover provided and that wolverine 
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activity in the surrounding area is quite low, due to the absence of good wolverine habitat 
in the lower Bow Valley.  Austin (Ibid.) felt that highway underpasses or overpasses for 
wildlife might prove effective for wolverines especially if adequate cover is provided.  T. 
Clevenger (pers. comm.) noted that between November 1996 and March 2001, during 
continuous year-round monitoring, there were two recorded instances where wolverines 
approached the TCH to within 5 m and 50 m, respectively, but then turned away.  
Clevenger (Ibid.) believes that the lack of use by wolverines of the crossing structures 
may have more to do with a reluctance of this species to approach the TCH rather than 
with the crossing structures themselves. 
 

3.7 WOLF 

3.7.1 Status and Distribution 
After having been being eliminated from the Bow River Valley in the 1950s by a 
carnivore reduction program in Alberta and in the four mountain parks, wolves 
recolonized the area in the late 1980s (Paquet 1993).  Between 1987 and 1989, wolves 
ranged throughout BNP's central Bow Valley as far north as Hector Lake, southeast into 
the Kananaskis and west into Kootenay National Park (Ibid.).  Paquet (1993) identified 
11 Central Rocky Mountain wolf packs, or subpopulations, distributed over 40,000 km2.  
This author believed that the distribution and connectivity of the subpopulations had the 
structure of a metapopulation.  While sub-populations can "wink out" periodically, the 
regional population can persist indefinitely as long as its subpopulations are connected by 
dispersal (Ibid.).  
 
At present (spring 2001), the Lake Louise area lies within the territory of the Bow Valley 
pack.  This pack is comprised of four members and occupies a vast territory, which 
extends into the Spray River valley and includes the Bow Valley from the Banff townsite 
to Bow Summit, northwest of Lake Louise (C. Callaghan, pers. comm.).   
 
Several authors have voiced concern over the future of the wolves in the Bow River 
Valley.  Reasons cited for this concern include: 1) poor pup survivorship due especially 
to highway mortality, 2) significant human-caused mortality, 3) prey displacement, and 
4) increasing pressure from human activity (Paquet et al. 1996, Percy et al. 1998).  Paquet 
(1993) stated that instead of providing core refugia for source populations, portions of 
national parks, including the Bow Valley, were functioning as mortality sinks for wolves.   
 
Within the national parks, highway and railway mortality appear to be an especially 
serious threat to the viability of wolf populations.  For example, in 1999 in Yoho 
National Park and the Golden Canyon, eight wolves were killed within one year on either 
the TCH or the CPR.  Three of these wolves were pups.  As a result, the Yoho pack was 
almost decimated and the following year (2000), there was much reduced wolf activity in 
this area (A. Dibb, pers. comm.).  
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3.7.2 General Ecology 
According to Paquet (1993), wolves in the BRV prey primarily on elk and secondarily on 
white-tailed deer, mule deer, sheep, moose and goats.  Wolves mate in late winter 
(Holroyd and Van Tighem 1983) and have their pups in the late April to early May (Gadd 
1995).  Den sites are usually active from mid-April to July (Weaver et al. 1996).  At 
present, there are no den sites in the Lake Louise area as the Bow Valley pack is believed 
to den east of Castle Junction.  However, in the past, a den site located near Island Lake 
just east of Lake Louise was used by the now-defunct Castle pack.    
 

3.7.3 Home Ranges 
Radio-telemetry research on wolves in the Rocky Mountains has shown that territories of 
wolf packs are very large, often exceeding 1000 km2.  For example, Paquet (1993) 
estimated the territory size of the now-defunct Castle Mountain pack to be 1,381 km2 in 
1989/90.  In December 1990, this pack undertook an eastern expansion after which their 
territory size was estimated at 3,374 km2 (Paquet 1993).  
 

3.7.4 Habitat 
Holroyd and Van Tighem (1983) wrote, "Habitat use by wolves is not easily defined or 
quantified because of their wide-ranging habits.  In the course of a day wolves may travel 
through a number of ecosites and vegetation types."  According to these authors, the 
montane ecoregion is of particular importance to wolves, especially in winter.  Indeed, 
Holroyd and Van Tighem observed that of the 12 most important ecosites to wolves 
during winter, 11 were found in the montane ecoregion.  These authors believed that 
habitat use by wolves was primarily driven by the distribution of its primary ungulate 
prey species.  Thus, the close association of wolves with the montane ecoregion in winter 
is likely a reflection of the concentration of ungulates at lower elevations during this 
season. 
 
Many of Holroyd and Van Tighem's observations were subsequently confirmed by 
extensive radio-telemetry work undertaken in the Bow River Valley following 
recolonization in the late 1980s.  This work revealed that wolves preferred elevations 
below 1850 m, flat valley bottoms, south- and southwest-facing slopes, and deciduous 
vegetation (Paquet et al. 1996).  In addition, Paquet (1993) reported that the mean 
elevation of telemetry locations changed seasonally and appeared to correspond to the 
vertical migration of elk.  Wolves used contiguous habitat in valley bottoms for foraging 
and travel networks and avoided regions where winter human use was >10,000 
visitors/month (Paquet 1993) 
 
Geomar Consulting Ltd. (1998) developed a wolf habitat model for Kootenay and Yoho 
National Parks using an extensive database of wolf radio-telemetry locations that had 
been collected over an 11-year period.  This modelling exercise led to the generation of a 
Wolf Winter Habitat Probability Surface, which spatially represents the probability of 
suitable wolf habitat through BNP and YNP.  The model takes into consideration winter 
prey, terrain ruggedness and elevation.  According to this map, the Lake Louise area is 
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rated as 50-75% probability of being suitable winter wolf habitat.  The highest 
probabilities are located in the valley bottom and progressively decrease with increasing 
elevation.   
 
More recently, winter tracking surveys (N=214) conducted by Alexander and Waters 
(2000) along the TCH revealed that wolves made preferential use of north and southwest 
aspects and used all other aspects less than expected.  These authors also found that 
wolves preferred areas of slopes less than 3 degrees and of low topographic complexity.  
A surprising finding was that more tracks were observed in areas from 0 to 300 m and 
less than expected between 300 and 1000 m from roads.  This contrasts sharply with 
earlier findings by Paquet et al. (1996) in which wolves avoided high traffic roads up to 
400 m.  However, the study by Alexander and Waters (2000) focused more strongly on 
the BVP whereas the work by Paquet et al. (1996) focused more on wolf interactions with 
the TCH (M. Percy, pers. comm.).  This may explain the apparent inconsistency between 
these findings.  
 

3.7.5 Movements 

3.7.5.1 Movements between Home Ranges 
Knowledge of how wolves came to recolonize BNP would be valuable in terms of 
understanding dispersal movements in the central Rocky Mountains.  However, 
according to Paquet (1993), the origin of the wolves in the Bow Valley, BNP, KNP and 
the Kananaskis is unknown.  Nonetheless, subsequent radio-telemetry work has 
demonstrated fairly regular dispersal movements between BNP, KNP, the Kananaskis 
and Glacier National Park, Montana (Paquet 1993). 
 
According to C. Callaghan (pers. comm.), dispersal movements in the central Rockies are 
undertaken by both male and female wolves.  This is consistent with a number of studies 
cited in Weaver et al. (1996) in which the overall sex ratio for dispersers was found to be 
57 male to 43 female.  In these studies, the average dispersal distance was 85 km.  Little 
information exists on dispersal movements of central Canadian Rockies wolves because 
these movements tend to be long-range and once a wolf has left the study area, few 
resources are available to track its movements (C. Callaghan, pers. comm.).  Callaghan 
reported one documented record of a wolf dispersing to an adjacent pack.  This happened 
during the early years of recolonization of BNP when a female left the now-defunct 
Spray River pack for the Cascade River drainage and was instrumental in forming a new 
pack there.  
 
Empirical evidence demonstrates that wolves from other packs occasionally visit the 
Lake Louise area.  For example, in 1996/97, tracks of three or four wolves were observed 
west of the corridor, along Highway 1A west.  At the time, all members of the Bow 
Valley pack were known to be in the Spray River Valley, which led Heuer et al. (1998) to 
conclude these wolves were from another pack.  Whether these wolves were dispersers or 
simply conducting extra-territorial exploration is not known, however.  As well, in the 
past, wolf movements have occasionally been documented between the Bow Valley and 
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the Pipestone and Red Deer drainages (C. Callaghan, pers. comm.).  Moreover, Paquet 
(1993) reported that one pack from BNP made occasional forays into YNP.  Wolves have 
also been known to move between KNP and BNP via the Vermilion Pass located just 
south of the Lake Louise area (Paquet 1993).   

3.7.5.2 Movements within Home Ranges 
Although the Bow Valley pack dens east of Castle Junction, it has been known to make 
occasional hunting forays through the Lake Louise area, both in summer and winter (C. 
Callaghan, pers. comm.).  Given that most ungulates winter farther down the Bow Valley, 
wolf movements through the Lake Louise area in winter probably have more to do with 
territory maintenance than hunting (C. Callaghan, pers. comm.).   
 
Consistent with the above information, wolf movements have been detected through the 
Fairview and Whitehorn corridors on a fairly regular basis throughout several years of 
snow tracking from 1993 to 2000.   
 

3.7.6 Travel Routes 

3.7.6.1 Inter-Range Travel Routes 
The Wolf Winter Habitat Probability Surface produced by Geomar (1998) shows that 
likely regional movement corridors exist up the down the Bow Valley, across the Kicking 
Horse Pass, up the Pipestone drainage and across the Vermilion Pass.  This is consistent 
with the descriptions of inter-range movements described above.  

3.7.6.2 Intra-Range Travel Routes 
Paquet (1993) wrote that in winter, wolves tend to follow "paths of least resistance" for 
their movements.  As such, wolves seek out paths that have few obstructions both in 
terms of topography and habitat.  High visibility also appears to be a consideration in the 
choice of travel routes (Paquet 1993).  Availability of prey appears secondary (Ibid.).  
Paquet (1993) cited numerous examples of typical travel corridors for wolves, including 
human trails, wildlife trails, ridges, open edges, riparian valley bottoms, shorelines, open 
forests, roads, major river and creek valleys as well as interconnecting passes.  This 
author also stated that human activities, such as track setting for cross-country skiing and 
winter road maintenance appear to affect travel patterns by providing unrestricted 
corridors that would not normally be accessible during periods of snow cover.   
 
A map depicting wolf backtracking in the Bow Valley during winter 1995/96, featured in 
Percy et al. (1998), shows that most wolf movements within the valley occur on the north 
side of the TCH.   
 
In the summer, wolf movements are less restricted due to the absence of snow.  As well, 
wolves travel less extensively while they are rearing their pups (Mech 1970, in Holroyd 
and Van Tighem 1983). 
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3.7.6.3 Travel Routes in the Lake Louise Area 
Ongoing winter tracking efforts in the Lake Louise area have revealed some information 
about the movements of wolves through the area.  This information, which is depicted in 
Figure 3-10, is summarized below: 

• Wolf movements are more prevalent in the Whitehorn corridor than the Fairview 
corridor (Table 3-4).  Mean track indices for wolf were 0.003 and 0.02 
tracks/100m/100hrs along the Tramline and Whitehorn transects, respectively.   
This is consistent with wolf movements in the rest of the Bow Valley, which tend 
to be concentrated on the northeast side of the valley (C. Callaghan, pers. comm.).  

• Wolf movements were not recorded every year (Table 3-4).  
• Over the years of snow tracking, wolves appeared to consistently use the same 

crossing points across Lake Louise Drive and the ski hill road.   
• In the Fairview corridor, wolf tracks were recorded crossing Lake Louise Drive 

between the big curve, where lynx and wolverine crossings had also been noted. 
• Mamalis (2000) recorded, during winter 99/00, wolf movements through the 

Fairview corridor about halfway between the village and the Upper Lake.  
Backtracking sessions showed the wolves moved down toward the river west of 
the townsite.  

• Mamalis (2000) noted that the mid-lower section of the Whitehorn corridor 
receives very little foot traffic and may be quite important as a secure movement 
corridor for wolves. 

• A common crossing point for wolves along the ski hill road appeared to be 
approximately halfway between the BVP and Temple Fire Road turn-offs 
(Leblanc 1994).  

• In 1996/97, there were no recorded movements of wolves through the Whitehorn 
corridor.  However, the Bow Valley pack was observed moving parallel to the 
LLSA, travelling upslope on Lipalian Mountain up to Ptarmigan Chutes (Heuer et 
al. 1998).    

• Arc (1998) noted that a group of three wolves crossed the ski hill road on the big 
bend between the Bow Valley Parkway and Temple Fire Road exits.  However, 
wolves tended to cross about 500 m further upslope (Arc 1998).  Another crossing 
point occurred near Corral Creek and the ski-out from Temple Lodge along the 
Temple Fire Road.  Coyote, wolf and lynx tracks were also documented in that 
area (Arc 1998).  

• Most wolf movements through the Whitehorn corridor occurred through two gaps 
between the ski hill parking lot and the gondola base (Stevens et al 1996, Stevens 
and Owchar 1997).      
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Table 3-4:  Track indices and counts for wolf in the Lake Louise area, 1994-2000 
(Compiled from Stevens et al. 1996, Stevens and Owchar 1997, Heuer et al. 1998 and 
Mamalis 2000). 
 

Winter Fairview Corridor* Whitehorn Corridor* 
(Tramline Transect) (Whitehorn Transect) 

1994/95 – west 0.0 0.02 
              - east 0.01 0.001 
1995/96 – west 0.001 0.015 
              - east 0 0.013 
1996/97 – total 0 0 
1997/1998  Not available Not available 
1998/1999 Not available Not available 
1999/2000 - total 0.001 (1) 0.029 (17) 
Mean value - total 0.003 0.02 

* Indice expressed in #tracks/100m/100hrs.  Number in brackets refers to total number of tracks.  
 
 

3.7.7 Barriers to Movements  

3.7.7.1 Railway 
An analysis of wolf movements conducted by Paquet et al. (1996) revealed that the CPR 
and was almost transparent to wolf movements.  Wolves generally crossed at, or very 
near, the point of intersection.  

3.7.7.2 Rivers  
Paquet et al. (1996) reported a variable response in wolf movements relative to the river.   
Permeability of the river appeared to increase when the river was frozen.  When the river 
was not frozen, wolves often paralleled the shoreline before finding a convenient point of 
crossing such as a bridge or shorter distance between shores.  C. Callaghan (pers. comm.) 
believes that the Bow River is not a barrier to wolf movements except during certain 
times in winter when ice conditions make crossing difficult. 

3.7.7.3 Areas of High Human Activity 
According to Paquet et al. (1996) strong empirical evidence from a number of studies 
suggests that wolves avoid humans and their activities.  Paquet et al. (1996) demonstrated 
that at low to intermediate levels of human activity (100-1,000 people/month), wolves 
were displaced from suboptimal habitats and as disturbance levels increased, wolves were 
displaced from progressively higher quality habitats.  When human activity levels 
surpassed 10,000 people per month, wolves were displaced from even the highest quality 
habitats.  
 
Consistent with the above information, evidence from winter tracking suggests that 
wolves avoid areas of high human activity for their movements through the Lake Louise 
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area.  For example, Stevens et al. (1996) remarked that wolves consistently avoided the 
LLSA.  As well, wolves did not use the valley bottom for their movements through the 
Lake Louise area (Fig. 3-10).    

3.7.7.4 Roads 
Paquet et al. (1996) stated that the TCH was a significant barrier that wolves rarely 
crossed.  From radio-telemetry locations the authors could infer only 14 crossings in four 
years.  During this time, nine attempts to cross the TCH resulted in injury or mortality.  
However, T. Clevenger (pers. comm.) believes these figures must be interpreted with 
caution as some crossings may have gone undetected.   
 
According to Callaghan (pers. comm.), it is difficult to infer from existing data whether 
the TCH acts as an impediment to movements.  Research has shown, nonetheless, that 
there was a significant difference in the proportion of successful crossings (relative to 
crossing attempts) between the TCH and Highway 93 South, and the BVP (Ibid.).  In 
essence, wolves were more often successful crossing the BVP than the higher traffic TCH 
and Highway 93.   
 
Observations made during snow tracking efforts in the Lake Louise area support the idea 
that the movements of wolves are impeded, at least to some degree, by the presence of 
roads.  Observations of wolf interactions with roads are summarized below:  

• Leblanc (1994) documented wolf tracks crossing the TCH immediately west of 
the Jasper turn-off as well as southeast of the Lake Louise townsite.  

• Arc (1998) observed, based on data collected between 94/95 and 97/98, that 
wolves had not been documented crossing the TCH in the vicinity of the Lake 
Louise townsite.  

• Crossings of the ski road by wolves have been documented at various times of the 
day, including during the afternoon of busy holiday week-end.  Several 
researchers noted, however, that such crossings were often preceded by several 
unsuccessful attempts (Stevens et al. 1996, Stevens and Owchar 1997).   

• In January 1994, five wolves from the Bow Valley pack travelled toward the ski 
hill road but when they got to within 300 m of the road, they veered and headed 
back toward Banff (Leblanc 1994).  

 

3.7.8 Mortality Related to Transportation Corridors 

3.7.8.1 Highway Mortality 
From September 1986 to February 1995, of 19 wolf deaths recorded in the Banff-Bow 
Valley, 63% were attributable to collisions with vehicles (C. Callaghan, pers. comm., in 
Pacas et al. 1996).  According to Clevenger (2001), between 1981 and 2000, four wolves 
were killed on Phase 3B of the TCH.  This number is lower than corresponding numbers 
for other sections of the TCH.  During the same time, there were six mortalities on Phase 
1&2 and nine on Phase 3A.  When the total dataset is considered, 21% of wolf deaths 
occurred on mitigated, fenced sections of the highway while 79% occurred on 
unmitigated, unfenced sections of the highway.  These percentages strongly suggest that 
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mitigation measures have been successful in decreasing wolf mortality along the TCH.  
However, not all data support this assertion.  For example, from July 1997 to February 
2001, Clevenger (2001) documented three wolf mortalities on mitigated sections of the 
TCH and none on unmitigated sections.  This may possibly be explained by a greater 
abundance of wolves in lower Bow Valley compared to the middle and upper portions of 
the Bow Valley. 

3.7.8.2  Railway Mortality 
From September 1986 to February 1995, of 19 wolf deaths recorded in the Banff-Bow 
Valley, 32% were attributable to collisions with trains (C. Callaghan, pers. comm., in 
Pacas et al. 1996).  This is likely due in part to wolves using the railway as a travel 
corridor in winter. 
 

3.7.9 Use of Wildlife Crossing Structures 
Clevenger (2001) noted a general increase in use by wolves of the Phase 1&2 wildlife 
crossing structures over four years of monitoring (Nov. 1996 - March 2001).  During the 
first three years of monitoring, wolves used Phase 1&2 underpasses an average of 101 
times a year.  Use increased dramatically during the fourth year, reaching 649 crossings 
per year.  Clevenger attributed this increase to the establishment, in November 1999, of a 
new pack east of the Banff townsite, referred to as the Fairholme Pack.  Wolf use of 
Phase 3A underpasses has shown a similar trend.  During the first two years of 
monitoring, wolves from the Bow Valley pack used these underpasses an average of 
seven times per year.  During the third year of monitoring, there were 26 recorded 
passages by wolves.  Bow Valley wolf pack use of the Phase 3A overpasses showed a 
dramatic increase from less than five passes during the second year of monitoring to over 
25 in the third year.   
 
The Healy underpass and 5-Mile Bridge appear to be well used by wolves.  During an 
intensive 21-month monitoring period (July 1, 1999-March 20, 2001) there was no 
appreciable between the frequencies of wolf crossings (81 and 79 counts, respectively).  
In contrast, the Edith open-span underpass was used only 30 times during the same 
period (Clevenger 2001).  Since the early 1990s when a den was located nearby, the 
Healy underpass has been a traditional highway crossing location for the Bow Valley 
pack wolves and continues to be one today (T. Clevenger, pers. comm.).   
 
Goldthorpe (2000) identified the movement of prey (i.e., ungulates) as the most important 
variable in affecting the number of crossings by wolves.  Goldthorpe also noticed a 
complete absence of wolves from eight crossing structures and very high use of the 
Duthill and Healy underpasses, suggesting that some level of selection was occurring in 
terms of whether any particular wildlife crossing structure was used by the wolves or not.  
His analysis showed that wolves indirectly selected for structures with a high level of 
openness (openness = width x height / length).  Goldthorpe believed wolves were in fact 
selecting for prey passage as other studies have shown that ungulates actively avoid long, 
narrow structures in favour of more open ones.   
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Another interesting finding by Goldthorpe (2000) was the absence of a strong negative 
correlation between wolf passage frequency and the level of use by humans.  This result 
seems counter to Clevenger and Waltho's (2000) finding of a consistent negative relation 
between the passage of carnivores and levels of human activity.  Goldthorpe suggested 
that the multi-species model used by Clevenger and Waltho may have exaggerated the 
effects of certain variables on specific species.  As well, he believed that the primarily 
nocturnal nature of wolves may provide a degree of partitioning significant enough to 
negate the expected human-avoidance response.  T. Clevenger (pers. comm.) remarked 
that little or no data from Phase 3A were available for the Clevenger and Waltho (2000) 
analysis, due to the timing of this analysis in relation to the Phase 3A mitigation work.  In 
a more recent analysis, Clevenger (in prep.) has found that human activity is not an 
important factor explaining passage on Phase 3A structures and this is likely due to the 
low or insignificant amount of human use west of the Banff townsite (Phase 3A) 
compared to in the vicinity of the townsite (Phase 1&2). 
 

3.8 COYOTE 

3.8.1 Status and Distribution 
Coyotes are abundant in both BNP and JNP and their status is believed to be very secure 
in these parks (Holroyd and Van Tighem 1983).  The coyote is an extremely adaptable 
species and tends to do well in landscapes with heavy human influence (Ibid.).  As such, 
it is generally not considered a species of high management concern.   
 
While there is little concern among managers over the viability of this species, some 
concern exists over the effects of this species on other more sensitive species.  For 
example, one researcher I interviewed suggested that the presence of roads, trails and 
other artificially compacted travel routes likely favoured coyote incursion into lynx 
habitat, which, under pristine conditions, would probably preclude coyote activity due to 
deep snow conditions (C. Apps, pers. comm.).  Since coyote is a competitor of lynx for 
prey species, it follows that the presence of coyote may negatively affect the viability of 
lynx populations in this area.  
 
In the Lake Louise area, snow tracking from 1993 to 2000 revealed that coyotes were 
very common throughout the winter.  Since coyotes normally expand their range in 
summer, there is little doubt that coyote use the area in summer as well.  

3.8.2 General Ecology 
The diet of coyotes is quite varied.  Much of the year-round diet consists of small to mid-
sized mammals.  Ungulate carcasses produced from collisions with vehicles and trains, 
predation, or winter kill are also an important food item.  Occasionally, especially in 
winter, coyotes will prey upon deer, sheep, and even small elk (Holroyd and Van Tighem 
1983).    

3.8.3 Habitat 
In winter, coyotes are restricted to the valley bottoms of the major river systems (Holroyd 
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and Van Tighem 1983).  Winter tracking conducted by Holroyd and Van Tighem (1983) 
showed that of 820 track records, 86% were in the montane ecoregion, 11% in the lower 
subalpine, and 3% in the upper subalpine.  No winter tracks were found in the alpine 
ecoregion.   Snow depth appears to be a major factor affecting the distribution of coyote 
in winter.  Holroyd and Van Tighem (1983) found that coyotes were most common at 
snow depths less than 20 cm.  No tracks were found in areas having more than 60 cm of 
snow.  
 
Winter tracking from 1993 to 2000 in the Lake Louise area has revealed habitat use 
patterns that are consistent with the above.  Indeed, most researchers found that coyote 
tracks were concentrated along the valley bottom and within the lower portions of the 
Whitehorn and Fairview corridors, with little or no evidence of coyote movement in the 
upper portions of these corridors, above an elevation of approximately 1600 m (Leblanc 
1994, Stevens et al. 1996, Stevens and Owchar 1997, Arc 1998, Mamalis 2000).   
 
In summer, coyotes are more widely distributed as a greater number of watersheds 
become available with the melting of snow (Holroyd and Van Tighem 1983).  However, 
coyotes still appear to favour lower elevation habitats.  Random observations documented 
in warden files, show a generally decreasing abundance of coyotes with increasing 
elevation (Ibid.).   
 

3.8.4 Movements 

3.8.4.1 Inter-Range Movements 
In a review of the literature, I did not find any information on inter-range (dispersal) 
movements of coyotes in BNP.     

3.8.4.2 Movements within the Lake Louise Area 
Snow tracking carried out between 1993 and 2000 has revealed some information on 
coyote movement patterns in the Lake Louise area.  This information can be summarized 
as follows:  

• Coyote tracks were frequently observed in and around the Lake Louise townsite 
(Stevens et al. 1996, Stevens and Owchar 1997) 

• Every year, coyote tracks were more abundant within the Whitehorn corridor than 
the Fairview corridor (Table 3-5).  Mamalis (2000) speculated that this might 
have been the result of higher human use levels and the presence of domestic dogs 
along the Louise Creek Trail.  As well, the Fairview corridor generally has a 
deeper, less consolidated snowpack due to its northerly aspect (Ibid.). 

• Visual observations determined that coyote used roads and trails, where snow was 
compacted, for their movements.  There was evidence that coyotes were using 
these hardened surfaces to access the upper sections of the valley (Stevens and 
Owchar 1997).  This observation supports the concern discussed above that snow 
compaction associated with human activity may artificially favour coyote 
incursion into lynx habitat.  

• In the Whitehorn corridor, coyotes tended to cross the ski hill road on the big 
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bend between the Bow Valley Parkway and Temple Fire Road exits (Arc. 1998).  
• Coyote crossed the lower part of the Whitehorn Main transect between the TCH 

and the 1A junction quite frequently (Mamalis 2000).  
• Coyote movements were both diurnal and nocturnal (Stevens and Owchar 1997).  
• Coyotes seemed to cross the TCH and the ski hill road quite often (Mamalis 

2000).  
 

Table 3-5:  Track counts and indices for coyote in the Lake Louise area, 1994-2000 
(Compiled from Stevens et al. 1996, Stevens and Owchar 1997, Heuer et al. 1998 and 
Mamalis 2000).     

 
Winter Fairview Corridor* Whitehorn Corridor* 

(Tramline Transect) (Whitehorn Transect) 
1994/95 - west 0.01 0.07 
              - east 0.03 0.05 
1995/96 - west 0.003 0.055 
              - east 0.003 0.051 
1996/97 - total 0.0176 (27) 0.1301 (192) 
1997/1998  Not available Not available 
1998/1999 Not available Not available 
1999/2000 - total 0.003 (2) 0.093 (55) 
Mean value - total  0.017 0.112 

* Indice expressed in #tracks/100m/100hrs.  Number in brackets refers to total number of tracks.  
 

3.8.5 Mortality Related to Transportation Corridors 

3.8.5.1 Highways 
From 1964 to 1976 there were reports of 15 coyotes killed on highways in BNP (Holroyd 
and Van Tighem 1983).  Gibeau and Heuer (1996) reported the deaths of 117 coyotes 
along highways in BNP between 1985 and 1995.  Between July 1997 and February 2001, 
33 coyote mortalities were recorded on mitigated sections of the TCH while only 11 were 
recorded on unmitigated sections.   
 
Fencing of the mitigated sections of the TCH appears to have had a negative effect in 
terms of coyote mortality.  Factors that may be in play here include variations in the  
relative abundance of coyotes along different sections of the TCH or a greater abundance 
of mice along the mitigated road right-of-way associated with the exclusion of ungulate 
herbivory (Gibeau and Heuer 1996).  Gibeau and Heuer (1996) reported that the fence 
was ineffective in keeping coyotes off the TCH right-of-way, as they were able to pass 
under the fence in areas of irregular terrain.  During mitigation of Phase 3A, managers 
attempted to address this problem by incorporating an underground apron into the fence 
design.   

3.8.5.2 Railways 
There were nine reported railway-related deaths of coyotes between 1964 and 1976 

 74



(Holroyd and Van Tighem 1983).  Gibeau and Heuer (1996) reported seven coyote deaths 
on the CPR between 1985 and 1995.   
 

3.8.6 Use of Wildlife Crossing Structures 
Monitoring work by Clevenger (2001) has shown that coyotes readily used the wildlife 
crossing structures on Phase 1&2 and Phase 3A.  Excluding humans, coyotes were the 
second most frequent users of the wildlife crossing structures after elk.  Clevenger (2001) 
recorded 1510 passages by coyotes in Phase 1&2 underpasses between November 1996 
and March 2001.  2251 passages by coyotes were recorded through Phase 3A crossing 
structures (underpasses and overpasses) between November 1997 and March 2001.  Use 
of the Wolverine and Redearth overpasses was consistent with that of most Phase 3A 
underpasses.    
 

3.9     MOOSE 

3.9.1 Status and Distribution 
Woods (1990) remarked that the BNP moose population in the late 1980s was very small 
compared to historical numbers.  B. Leeson (pers. comm.) recounted how in the 1970s it 
was not uncommon to see 8 to10 moose on a single aerial survey of the Bow Valley.  
However, moose were rarely observed in annual and ground surveys between 1985 and 
1998 (Hurd 1999).  Hurd (1999) found that competition by a growing elk population and 
apparent competition by recolonizing wolves were important factors in the sharp decline 
of the Bow Valley moose population.  
 
Holroyd and Van Tighem (1983) wrote that moose occurred throughout all drainages in 
BNP and JNP at low densities.  During their wildlife inventory, these authors recorded 
moose sightings or tracks in 38 of 59 watersheds including 12 in the upper Bow and 19 in 
the middle Bow watersheds.  A map of moose observations based on warden records and 
presented in Holroyd and Van Tighem (1983) shows that at least until the late 1970s, 
moose frequented the Lake Louise area in both summer and winter.  As well, these 
authors cited the middle Bow River as an area in which moose were regularly known to 
concentrate in winter.   
 
More recently, winter tracking surveys in the Louise area have revealed that moose still 
use the Lake Louise area quite regularly in winter (see Section 3.9.4.3 for specifics).  B. 
Leeson (pers. comm.) believes that in the present study area, moose likely come out of 
the side drainages to winter in the lower elevations of the Bow Valley.  As well, moose 
are likely more common in the middle and upper Bow due to the lower numbers of elk 
and wolves compared to the lower Bow Valley.  
 

3.9.2 Habitat 
According to Holroyd and Van Tighem (1983), moose are unlike most other ungulates 
found in BNP in that their winter range is almost as extensive as their summer range.  
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Accordingly, these authors found winter moose pellets in 54 of 55 drainages surveyed 
and thus, concluded that moose probably wintered in all drainages of BNP.  Moose were 
more abundant in lower subalpine and upper subalpine habitats during most of the year 
(Holroyd and Van Tighem 1983).  In winter, they were most abundant in the montane 
ecoregion, followed by the lower subalpine (Ibid.).   
 
Moose are better adapted than other ungulates to travel in deep snow (Holroyd and Van 
Tighem (1983).  In BNP and JNP, highest winter track densities of moose were in the 71-
80 cm range of snow depths, with some tracks recorded in snow of depths up to 120 cm 
(Ibid.).  In many parts of BNP and JNP, moose are the only ungulates remaining in 
subalpine valleys by midwinter (Ibid.). 
 
Early successional, shrubby ecosites, formed by alluvial action, avalanching, cold air 
drainage or fire are important habitats for moose (Holroyd and Van Tighem 1983). 
Alluvial wetlands are very important to moose as a year-round source of willow and 
poplar browse (Ibid.).  In summer, such sites offer an abundance of submergent food 
plants (Ibid.).   
 

3.9.3 Home Range Size 
I did not find any information on the home range size of moose in the mountain parks.  
 

3.9.4 Movements and Travel Routes 

3.9.4.1 Movements between Home Ranges 
I found no information in the literature regarding dispersal movements of moose in the 
mountain parks.    

3.9.4.2 Movements within Home Ranges 
Little is known about the home range size or movements of moose in BNP.  Woods 
(1990) believed that available information suggested that they have complex movement 
strategies similar to elk.  However, the fact that moose winter range does not contract 
significantly compared to this species' summer range suggests that moose do not 
undertake the same kind of seasonal migrations typical of other ungulate species such as 
elk or deer.  

3.9.4.3 Travel Routes in the Lake Louise Area  
In the Lake Louise area, winter tracking sessions carried out from 1993 to 2000 have 
revealed some information on the movements of moose in this area.  Figure 3-11 depicts 
the spatial distribution of the moose tracks documented during those years.  Due to the 
fact that moose were only backtracked during 1993/94 (Leblanc 1994), however, this 
information is limited.  The key points gleaned from the winter tracking reports are 
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summarized below: 
• During several winters, sign of one or two moose were observed within the lower 

portion of the Fairview corridor, near the Bow River, Tramline Trail and Louise 
Creek (Leblanc 1994, Stevens et al. 1996, Stevens and Owchar 1997). 

• Backtracking sessions within the Fairview corridor revealed that moose often 
stayed in the area for roughly a week.  Evidence of cratering and bedding by 
moose was common.  

• Moose tracks have been observed on either side of the ski hill.  For example, 
Stevens et al. (1996) observed tracks near the government horse corrals on Harry's 
Hill and near the Pipestone Trailhead.  Leblanc (1994) documented moose tracks 
immediately west of the ski hill parking lot and Mud Lake.  Moose tracks were 
also observed east of the ski hill, revealing signs of bedding and browsing, in 
93/94 by Leblanc (1994) and in 94/95 by Stevens et al. (1996).   

• Moose appeared to avoid developed areas within the vicinity of the ski hill 
(Leblanc 1994) and the ski runs themselves (Stevens et al. 1996).  

• In 95/96, moose activity was documented at Corral Creek picnic area, across the 
Whitehorn Transect, along the Gondola Base Trail and across the Pipestone River 
near this trail, and in the general area north and west of the Lake Louise townsite 
(Stevens and Owchar 1997). 

• The relative abundance of moose tracks in the Fairview compared to the 
Whitehorn corridors showed no definite trend over the years (Table 3-6).  

 
 
Table 3-6:  Track counts and indices for moose in the Lake Louise area, 1994-2000 
(Compiled from Stevens et al. 1996, Stevens and Owchar 1997, Heuer et al. 1998 and 
Mamalis 2000).   

   
Winter Fairview Corridor* Whitehorn Corridor* 

(Tramline Transect) (Whitehorn Transect) 
1994/95 - west 0.04 0.01 
- east 0.04 0 
1995/96 - west 0.001 0.004 
- east 0.003 0 
1996/97 - total 0 0.0014 (2) 
1997/1998 Not available Not available 
1998/1999 Not available Not available 
1999/2000 - total 0 0.007 (4) 
Mean value - total 0.021 0.006 

* Indice expressed in #tracks/100m/100hrs.  Number in brackets refers to total number of tracks. 
  

3.9.5     Mortality Related to Transportation Corridors 

3.9.5.1   Trans-Canada Highway 
According to Woods (1990), a total of 58 moose were killed on the TCH in the BVER 
between 1970 and 1988, for an average of 3.05 per year.  Between 1985 and 1989, one 
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moose mortality was reported every year on Phase 3 of the TCH (Ibid.).  Holroyd and 
Van Tighem (1983) believed that the heavy mortality of moose on roads and railways, 
particularly in the highly important montane ecoregion, resulted in a constant drain on 
Banff and Jasper's moose populations.  They speculated that if mortality was not 
effectively reduced along railroads and highways, this drain could lead to the elimination 
of moose in large parts of both Banff and Jasper.  
 
More recently, Clevenger (2001) recorded one incident of moose mortality along the 
unmitigated portion of the TCH (Phase 3B) and no mortalities along mitigated sections of 
the TCH in BNP between July 1997 and February 2001.  T. Clevenger (pers. comm.) 
believes the low mortality rate is largely attributable to a virtual absence of moose in the 
lower Bow Valley at present time.  Four moose mortalities were recorded along Highway 
93 North in BNP during the same period.   

3.9.5.2 CP Railway 
Between 1970 and 1988, there were a total of 36 reported moose mortalities along the 
CPR, for an average of 1.89 per year (Woods 1990).  Between 1985 and 1989, only one 
railway-related mortality was recorded, which occurred in 1985 (Ibid.).  

3.9.6 Use of Wildlife Crossing Structures 
From November 1996 to March 2001, Clevenger (2001) did not document any moose 
using the Phase 1&2 underpasses.  From November 1997 to March 2001, there were two 
passages by moose on the Wolverine overpass and four on the Redearth overpass.  One 
moose crossing was recorded in the Copper underpass, which consists of a 4 x 7 m 
culvert along Phase 3A.  No moose crossings were documented at any of the other Phase 
3A underpasses.  These data reveal a relatively low level of use by moose of wildlife 
crossing structures when compared to other ungulate species.  However, such results 
would have to be expected given the near absence of moose in the lower Bow Valley at 
present time.  The data presented by Clevenger (2001) can lead to the speculation that 
moose prefer overpasses to underpasses, which would not be surprising due to their 
height requirements.  However, Clevenger (pers. comm.) cautions against drawing 
conclusions from these data due to the very small sample size (n=7).  
 

3.10     ELK 

3.10.1 Status and Distribution 
Holroyd and Van Tighem (1983) reported that elk were widespread in BNP and JNP. 
Warden records compiled by these authors showed that in BNP elk were most abundant 
in the lower Bow River Valley and in other low-elevation valleys of the Front Ranges.  
Within the Bow Valley, elk were very abundant in both summer and winter east of Castle 
Junction (Ibid.).  Elk abundance appeared to decrease quite dramatically west of this 
point with an almost complete absence of elk west of Lake Louise in both winter and 
summer (Ibid.).  Woods (1990) qualified the valley bottom habitat along the entire Bow 
Valley within BNP, from the east gate to the Alberta-B.C. border as summer/winter range 
for elk.   
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During 1985-90, spring aerial counts of elk in the Bow Valley ranged from 795 to 955 
elk (Woods 1991).  Paquet (1993) noted that while the total number of elk in the Bow 
Valley between 1985 and 1993 was relatively stable, there had been a significant change 
in the areal distribution of the population.  Indeed, these authors observed a sharp decline 
in the western zone, a sharp increase in the central zone (which includes the Banff 
townsite) and stable numbers in the eastern zone.  In the western zone, the relative 
percentage of the elk population changed from over 50% to under 11% between 1985 and 
1993.   In 1985 there were an estimated 280 elk in autumn in the western zone.  In 1994, 
this number had dropped to approximately 60-70 (Paquet 1993, in Pacas et al. 1996).  

3.10.2 Habitat 
In summer, elk are widely distributed and use a variety of habitats.  They occupy all the 
montane, subalpine and alpine ecoregions (Holroyd and Van Tighem 1983).  However 
their use of the alpine is limited (Ibid.).  The importance of the montane ecoregion to elk 
in winter was revealed by the fact that there were 70.3 elk tracks/10km-day of track 
transects in the montane ecoregion compared to 13.3 tracks/10km-day in the lower 
subalpine ecoregion and 3.1 in the upper subalpine ecoregion (Ibid.). 
 
Elk use open forests, shrublands, and meadows in the montane, lower subalpine and 
upper subalpine ecoregions more frequently than closed forests or alpine habitats 
(Holroyd and Van Tighem 1983).  Well-drained subalpine avalanche slope grasslands are 
heavily used in summer and are of very high importance to elk (Ibid.). 
 
In winter, elk occur throughout a wide range of snow depths ranging from 1 to 95 cm 
(Holroyd and Van Tighem 1983).  Most elk tracks were in snow less than 60 cm deep 
(Ibid.).  Holroyd and Van Tighem noted that small groups of bulls are more likely to 
remain in lower and upper subalpine areas in winter whereas cow, yearling and calf 
groups tend to concentrate in montane valley bottoms.  
 
Holroyd and Van Tighem (1983) believed that fire suppression was causing elk to lose 
important habitat such as grasslands and meadows through natural succession to climax 
forests.  These authors recommended the use of controlled burns to increase available 
habitat for elk. 
 

3.10.3 Movements 

3.10.3.1 Movements between Home Ranges 
Evidence suggests that dispersal movements by elk occasionally take place between 
populations in the Canadian Rockies.  For example, Gibbons (1978) described exchange 
between elk herds of the Bow and upper Vermilion valleys.  As well, Gibbons reported 
that between 1973 and 1978, three animals with coded backs and another two with radio 
collars originating in KNP had been sighted in the Bow Valley.  Some exchange also 
appears to take place between herds from the Columbia and Kootenay valleys (Tremblay 
2001).  
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3.10.3.2 Movements within Home Ranges 
According to Skovlin (1982), elk migrations are usually keyed to broad seasonal range 
types: 1) lowland winter range; 2) midelevation transitional range and 3) upland summer 
range.  Seasonal migration ensures forage availability at all times of the year and also 
distributes total grazing pressure over a larger area on a year-round basis (Brown 1990, 
Adams 1982).  Such elevational seasonal migrations have been observed in the Bow 
River valley (Woods 1991) and in the Front Ranges of the Rockies (Morgantini 1988).  
Range fidelity appears to be quite strong, most elk displaying a tendency to return to the 
same winter, summer and rutting ranges year after year (Woods 1991, Morgantini 1988, 
Brown 1990).   Nietfield et al. (1985) noted that it is not uncommon for one segment of a 
population to migrate while the other remains on the winter range all year.  Woods (1991) 
observed this phenomenon in the Bow Valley elk.  In fact, he found that the Bow Valley 
population was comprised of more residents (i.e. non-migratory elk) than migrants.  
In his study of elk in the Bow Valley, Woods (1991) reported average distances between 
winter, summer and rutting ranges of 3.0 to 4.2 km.   
 
Although elk migrations are generally viewed as consisting of a single annual cycle, 
Woods (1991) found that repeated movements between seasonal movements were not 
uncommon.  Of the migrating elk in Woods' study, 15 made one migration cycle per year 
while the other 10 made 2-3 cycles within a year.  These additional cycles included 
returns to low elevation during summer, returns to high elevation during winter, and 
repetitive oscillations between low and high elevations throughout the year.  According 
to Adams (1982), the same routes used in spring generally are followed in return 
migrations to winter range.   
 
Very little is known about the daily movements of elk within seasonal ranges.  Woods 
(1990) cited a study that showed that elk often spend several days in an area of their 
home range and then move to another area for a few days.  This contrasts with the daily 
movements of mule deer described below in Section 3.11.4.2 and would imply 
potentially fewer movements across the TCH on a per animal basis than for deer.   
 

3.10.4 Travel Routes 

3.10.4.1 General Characteristics  
According to Skovlin (1982), little study has been made of the importance of travel lanes 
to the movement and distribution of elk.  From descriptions found in the literature, it 
appears that travel routes must often meet two main criteria: they must be energetically 
efficient and must offer adequate security.  The availability of forage is likely an added 
advantage although this consideration appears to be less critical than the first two.  
 
Energetically efficient routes tend to follow paths of least topographic resistance, such as 
ridges, saddles, gaps and valley bottoms (Thomas et al. 1979).  In Wyoming, Altmann 
(1956) observed that elk trails followed the contour of the hillside and did not climb 
extremely steep places as deer trails did.  Skovlin (1982) reported that trail crossings 
between drainages are important elk travel routes and that such crossings are often 
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located in low saddles and immediately beneath ridgetops.  Elk frequently take advantage 
of terrain by travelling parallel to exposed ridges and immediately below ridgelines just 
under the horizon (Skovlin 1982).    
   
Valley bottoms are the type of travel lane most often described in the literature (Adams 
1982, Brazda 1953, Thomas et al. 1979, Jones 1997, Morgantini 1988, Dalke et al. 1965, 
Nietfeld et al. 1985, Skovlin 1982).  Not only do they provide energetically efficient 
travel routes between high elevation summer ranges and lower elevation winter ranges, 
but the riparian habitats found within them often contain an abundance of succulent 
forage, water and hiding cover.  Adams (1982) noted that elk often followed well-defined 
trails along stream courses in their movements.  Brazda (1953), in a study of elk 
movements in the Gallatin River drainage in Montana, noted that although migration 
routes tended to follow major drainages, actual travel routes were not necessarily 
immediately adjacent to a watercourse but up two miles away from it.  
 
Hiding cover appears to be an important element of travel lanes for elk, especially in 
open habitats.  Winn (1976, in Skovlin 1982) suggested that forested travel lanes adjacent 
to open meadows were especially important to efficient use of intermingled meadow 
complexes by Rocky Mountain elk.  According to Thomas et al. (1979), stringer forest 
stands interspersed with grassland are consistently used in winter because they provide 
thermal cover and protected travel lanes.  Thomas et al. (1979) also stressed the 
importance of continuous or relatively continuous cover between timbered drainages.  As 
well, routes parallel to exposed ridges usually are on the wooded north-facing slopes, 
where cover is available (Skovlin 1982).  Darkness may also act as a form of cover.  
Skovlin (1982) remarked that travel lanes are often used by elk at night and while making 
long forays from central home ranges.  Although the presence of cover appears to be 
necessary, cover in proximity to forage is perhaps optimal.  Morgantini (1988) observed 
that elk used the transitional zone between communities when going from one habitat to 
another.  
 
Another important point that comes across in the literature is that the choice of migration 
routes by elk is not only affected by physical characteristics of the landscape, but by 
tradition as well.  Adams (1982) pointed to the use of the same river crossings by some 
elk year after year, even though easier crossings were nearby, as an example of the 
habitual behaviour by Rocky Mountain elk.  Also according to Adams, elk follow the 
same migration routes each year and utilize these routes in both spring and fall 
migrations.  Observations by Morgantini (1988) in the Red Deer, Panther and Clearwater 
drainages support the view that the use of the same migratory trails connecting different 
seasonal ranges is, at least to some degree, a manifestation of learned behaviour.  
Morgantini speculated that the overall migratory patterns he observed might reflect the 
original dispersal of elk from their point of origin.  This would explain why elk travel 
long distances onto far away summer ranges when ranges of similar quality forage are 
available and are already utilized by individuals from the same population (Morgantini 
1988).  
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In a previous modelling exercise aimed at identifying potential corridors for elk, I 
identified, based on a comprehensive review of the literature, the following attributes as 
being important for elk corridors (Tremblay 2001): 

• Suitable habitat 
• Presence of ecotone between forests and open areas  
• Relatively gentle slopes 
• Presence of visual cover 
• Low levels of human disturbance 

 
When these criteria are applied to the Lake Louise area, it would seem probable that most 
elk movements would follow primary and secondary drainages, given the steep 
topography of the area.  As well, because elk in the study area are not hunted, they likely 
display a relatively high level of tolerance of human influences.  Thus, the last criterion 
listed above may not be as important for Lake Louise elk as for hunted elk populations.  

3.10.4.2 Travel Routes in the Lake Louise Area 
According to Woods (1990), the Bow River valley on either side of Castle Junction 
serves as a seasonal migration corridor for elk 
 
Additional information on elk movements in the Lake Louise area has been gathered 
through winter tracking surveys.  However, records of elk movements during the winter 
are few in the study area due to this species' very low use of the Lake Louise area during 
this season.  Information from the winter tracking reports regarding elk is summarized 
below: 

• Elk tracks were consistently more common within the Whitehorn corridor than 
the Fairview Corridor.  Mean track indices for elk along the Tramline and 
Whitehorn transects were 0.008 and 0.024 tracks/100m/100hrs, respectively 
(Table 3-7).  

• Within the Fairview corridor, elk tracks were common within the disturbed 
grassland areas adjacent to Lake Louise Drive and in close proximity to the 
Hamlet (Stevens et al. 1996).  

• No elk tracks were documented after early-mid winter (Leblanc 1994, Stevens et 
al. 1996, Stevens and Owchar 1997, Heuer et al. 1998 ).  

• The Whitehorn corridor appears to function as habitat for elk (Stevens et al. 1996, 
Stevens and Owchar 1996).  

• Elk activity was concentrated in the lower portions of the Whitehorn corridor 
(Stevens et al. 1996, Heuer et al. 1998, Arc 1998) with most tracks observed in 
the valley bottom, within disturbed grassland areas adjacent to the ski hill road 
(Stevens et al. 1996, Stevens and Owchar 1997).  

• Elk tended to cross the ski hill road on the big bend between the Highway 1A and 
Temple Fire Road exits (Arc 1998).  

• Evidence of elk was often observed at Corral Creek to the east of the ski hill and 
by Harry's Hill to the west throughout the winter season (Stevens and Owchar 
1997).  
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Table 3-7:  Track indices and counts for elk in the Lake Louise area, 1994-2000 
(Compiled from Stevens et al. 1996, Stevens and Owchar 1997, Heuer et al. 1998 and 
Mamalis 2000).  
 

Winter Fairview Corridor* Whitehorn Corridor* 
(Tramline Transect) (Whitehorn Transect) 

1994/95 - west 0.01 0.03 
              - east 0.02 0.02 
1995/96 - west 0 0.005 
              - east 0 0.004 
1996/97 - total 0.0019 (3) 0.0325 (48) 
1997/1998  Not available Not available 
1998/1999 Not available Not available 
1999/2000 - total 0 0.003 (2) 
Mean value - total 0.008 0.024 

* Indice expressed in #tracks/100m/100hrs. Number in brackets refers to total number of tracks.  
 

3.10.4.3 Obstacles to Movement 
According to Adams (1982), examples of geographical barriers to elk migrations are 
relatively few as the animals are adaptable to rough terrain.  For example, Rocky 
Mountain elk of the Sun River herd used a migration route that carried them over a series 
of passes, even though an easier route was available.  In this particular case, it was 
speculated that the easier route was avoided because of human habitation there (Picton 
1960, in Adams 1982).  There have been reported cases, however, where rough terrain 
and sometimes difficult travel conditions, such as spring thaws, hinder the seasonal 
migration of elk (Adams 1982).    
 
Altmann (1956) observed that highways with traffic, fences, streams and feedless areas 
were the main obstacles faced during migration to summer ranges.  However, Ward et al. 
(1973) reported that the standard four-strand barbed wire fences between pastures 
generally had little influence on elk movements.  In this study, calves less than 2 months 
old merely crawled under the bottom wire.  As calves became older, however, they 
showed apprehension about going through fences.  On occasion, some calves would go 
through after the cow had jumped over, while other calves remained on the opposite side 
of the fence.  From late July until mid-September, it was reportedly quite common to see 
elk move down a fence looking for a low spot or broken wire (Ward et al. 1973).  
 
Psychological barriers to movement may be of particular concern during winter when elk 
are generally found on lower elevation ranges that are increasingly compromised by 
development (Rocky Mountain Elk Foundation 1999).  Routes to winter ranges may be 
disrupted when houses or other developments are built near an established corridor used 
by elk to migrate from the high country (Ibid.). 
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3.10.5 Mortality Related to Transportation Corridors 

3.10.5.1 Highways 
Prior to fencing of the TCH, highway-related mortality was very high.  For example, 
between 1985 and 1987, an average of 89 elk were killed on the TCH annually (Woods 
1990).  Based on a comparison of elk mortality levels on the TCH prior to and after 
fencing, Woods (1990) found that fencing along Phases 1 and 2 of the TCH reduced 
ungulate road kills by 93% and 98%, respectively.   
 
More recently, Clevenger (2001) documented four elk mortalities along mitigated 
portions of the TCH in BNP between July 1999 and February 2001.  During the same 
period, along unmitigated sections (i.e. Phase 3B), there were 16 recorded mortalities.  
Only one mortality was documented along Highway 93 North in BNP during the same 
monitoring period.   

3.10.5.2 Railways 
Between 1985 and 1989, there were a total of 128 railway-related elk mortalities in the 
BNP, for an average of 32 per year (Woods 1990).  Most of these deaths occurred during 
the winter months (Ibid.).  According to Page et al. (1996), elk often use the railway as a 
travel route, especially during periods of high snow accumulation.  This phenomenon is 
believed to be a major cause of the high elk mortality rates on the railway in winter.  
 

3.10.6 Use of Wildlife Crossing Structures 
Clevenger (2001) reported that elk were the most frequently detected species at crossing 
structures along the TCH.  Between November 1996 and March 2001, 16,049 passages 
by elk were recorded through Phase 1&2 underpasses.  Another 18,403 passages were 
recorded for this species across Phase 3A wildlife crossing structures between November 
1997 and March 2001.  Clevenger's data also show that elk made high use of the 
overpasses, with 158 and 582 recorded passages on the Wolverine and Redearth 
overpasses, respectively, during the same monitoring period.  On average, elk used 
overpasses three times more than underpasses along Phase 3A.    
 
Woods (1990) concluded, based on high use levels of Phase 1&2 underpasses, that 
highway mitigation appeared to have little effect on elk movements in terms of use of 
familiar area, migration routes and migration timing.  He noted, however, that elk crossed 
the twinning highway corridor less frequently after fencing.   
 

3.11    MULE DEER   

3.11.1 Status and Distribution 
I found no specific information on the size of BNP mule deer population.  On this topic, 
Woods (1990) remarked, "the lack of adequate data on deer ecology continues to hamper 
assessment of mule deer population dynamics in the BVER".  Woods (1990) roughly 
estimated the mule deer population within the Bow Valley Elk Range (BVER) at 198 
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individuals based on a comparison of road-kill data between mule deer and elk.   
 
In summer, mule deer occur in all parts of BNP but are more common in the Front 
Ranges (Holroyd and Van Tighem 1983).  In winter, they are confined almost exclusively 
to the montane ecoregion and some parts of the lower subalpine where snow 
accumulation is low (Ibid.).   
 
Based on the number of observations recorded by wildlife inventory personnel and park 
wardens between 1976 and the early 1980s, Holroyd and Van Tighem (1983) concluded 
that the middle and lower Bow Valley were important areas for mule deer within BNP. 
A map depicting the location of mule deer observations in BNP featured in Holroyd and 
Van Tighem (1983) shows that mule deer exist in relatively low numbers the Lake Louise 
area in summer.  In winter, most observations were from the lower Bow Valley in 
proximity to the Banff town site, with no records of mule deer in the Lake Louise area.  
According to A. Dibb (pers. comm.), mule deer numbers in KNP have declined in recent 
years.  Whether a similar decline has taken place in the Bow Valley is not known, 
however.  
 

3.11.2 General Ecology  
Holroyd and Van Tighem (1983) described various aspects of the ecology of mule deer 
and what follows is taken from that account.  Mule deer are opportunistic feeders, 
foraging on the plants that are most palatable or abundant at any one season.  Succulent 
forbs, which are available exclusively during spring and summer, are the preferred foods.  
In winter, mule deer will browse primarily on willows, rose and red-osier dogwood. 
Conifers are also used but to a lesser extent.  In BNP, the coyote is the major predator of 
mule deer.   
 

3.11.3 Habitat 
The information contained in this paragraph is taken from Holroyd and Van Tighem 
(1983).  In summer, mule deer range at all elevations and are even seen occasionally in 
the alpine ecoregion.  At higher elevations, they make use of avalanche slopes, burns, 
alluvial areas and timberline areas.  In spite of occasional use of higher elevation habitats, 
mule deer densities are higher in the montane and lower subalpine ecoregions in summer.  
In winter, mule deer are confined to lower elevations.  Southern exposures are preferred, 
where sun and wind maintain shallow snow conditions.  
 

3.11.4 Movements 

3.11.4.1 Movements between Home Ranges 
I encountered no information on dispersal movements by mule deer in BNP.    
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3.11.4.2 Movements within Home Ranges 
In terms of movements within home ranges, Woods (1990) believed, based on casual 
observations, that mule deer probably had seasonal movement strategies similar to elk.  
Road-kill data compiled by Woods (1990) showed that mule deer were killed during 
every month of the year in the Bow Valley.  He concluded from this that some mule deer 
did not migrate.  Nonetheless, the fact that few deer were killed during the winter months 
in the middle Bow Valley and that mule deer were observed on high elevation ranges 
only during summer suggests that some deer do make seasonal migrations (Woods 1990).  
 
Woods (1990) made another interesting observation regarding intra-range movements of 
mule deer.  He cited a study focusing on deer movements in relation to the Merritt-
Peachland highway in B.C., which showed that deer often bedded in one area and fed in 
another for a prolonged period of time.  According to this source, if a highway happens to 
separate deer bedding and feeding areas, relatively few deer can account for a high 
number of highway crossings.  This contrasts with the daily movement pattern of elk 
described previously in Section 3.10.3.2.  

3.11.4.3 Movements in the Lake Louise Area 
Winter tracking surveys carried out from 1993-2000 did not distinguish between mule 
deer and white-tailed deer tracks.  The following is a summary of information on deer 
activity gathered during the winter tracking surveys: 

• In spring of 94/95, deer tracks were observed crossing the Tramline transect 
within the Fairview corridor by the Bow River.  Deer tracks were also observed 
on one other occasion within this corridor during the same winter (Stevens and 
Owchar 1996).  

• Deer tracks were common within the Whitehorn transect in 93/94, especially 
along the long narrow strip of wetland/creek habitat and associated southwesterly 
facing slopes.  Deer tracks were most common in December 1993 and relatively 
rare in January and February 1994 (Leblanc 1994).  

• The Whitehorn corridor appeared to function as winter habitat for deer (Stevens 
and Owchar 1997). 

• Deer activity was concentrated in the lower portions of the Whitehorn corridor 
and was only observed in the early months of winter (Heuer et al.1998).  

 

3.11.5 Travel Routes 
Thomas et al. (1979) described travel routes for elk and deer as: 

• Areas of least topographic resistance such as saddles and gaps, bands around 
ridges, and stream courses; 

• Seeps, spring and riparian zones; 
• Cover areas in areas generally deficient in cover. 
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3.11.6 Mortality Related to Transportation Corridors 

3.11.6.1 Trans-Canada Highway 
Woods (1990) reported that an average of 32 mule deer were killed annually on the TCH 
between 1976 and 1978.  Of these, six per year were killed on Phase 3.  At the time, 
collisions with vehicles was considered to be the most important source of mule deer 
mortality in BNP, accounting for 67% of deer reported killed in Banff between 1945 and 
1980.   
 
According to Woods (1990), a total of 390 mule deer were reportedly killed on the TCH 
between 1970 and 1988, for an average of 20.5 per year.  Woods (1990) stated that of 17 
mule deer killed along Phase 3B of the TCH during 1985-89, none were killed during the 
winter period (December to April).  During the same period, seven were killed during the 
winter at lower elevations on the TCH in BNP (Woods 1990).  This suggests that mule 
deer make seasonal migrations between the lower and upper part of the Bow Valley 
(Ibid.).   
 
Clevenger (2001) documented seven mule deer mortalities along mitigated sections of the 
TCH and 14 mortalities along the unmitigated section of the TCH in BNP between July 
1997 and February 2001.  Another three mule deer deaths were recorded along Highway 
93 North in BNP during the same period.  

3.11.6.2 Railway 
According to Woods (1990), there were eight reports of mule deer mortalities on the CPR 
between 1985 and 1989.  Most of these occurred during the fall and winter months.  
 

3.11.7 Use of Wildlife Crossing Structures 
Data collected by Clevenger (2001) show that deer are frequent users of wildlife crossing 
structures.  Between November 1996 and March 2001, deer used the Phase 1&2 
underpasses a total of 514 times.  From November 1997 to March 2001, a total of 2022 
passages were recorded on Phase 3A crossing structures.  The two overpasses received by 
far the most use by deer with 622 and 782 passages being recorded for the Wolverine and 
Redearth overpasses, respectively.  In contrast, the highest number of passes by deer at a 
single underpass was 200 at the Castle underpass, which was monitored for one year 
longer than the other Phase 3A structures.  On average, deer used overpasses 12 times 
more than Phase 3A underpasses.  
 

3.12     WHITE-TAILED DEER 

3.12.1 Status and Distribution 
Holroyd and Van Tighem (1983) reported that white-tailed deer populations existed in 
the lower Athabasca River, Miette River and lower Bow River valleys with stragglers 
being observed in several other drainages.  These authors believed that the white-tailed 
deer was probably the least abundant ungulate in JNP and BNP and that collisions with 
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vehicles was the most significant source of mortality for this species.  I found no specific 
information on the size of the white-tailed deer population in BNP.  Woods (1990) 
offered a rough estimate of 162 within the Bow Valley Elk Range (BVER) based on a 
comparison of road-kill data between mule deer and elk.  
 

3.12.2 Habitat 
In summer, white-tailed deer generally occur in the montane and lower subalpine 
ecoregions in alluvial habitats and areas supporting poplars and other deciduous 
vegetation (Holroyd and Van Tighem 1983).  These authors noted that there were very 
few records of white-tailed deer in BNP and JNP, making the task of describing habitat 
use difficult.  Nonetheless, 221 observations of white-tailed deer recorded between 1976 
and 1980 give some indication of habitat use by this species in BNP and JNP (Ibid.).  The 
breakdown of these observations is as follows: 

• Disturbed habitats, including seeded roadsides, gravel quarries and roads (67) 
• Coniferous forests (52) 
• Mixed forest (24) 
• Shrubby meadows and slopes (25) 
• Grasslands (18) 
• Pure aspen stands and deciduous growth (13) 
• At or above timberline (6) 

 
Only 42 of these observations were during winter.  Some authors cited in Holroyd and 
Van Tighem (1983) suggested that white-tailed deer might migrate out of the mountains 
into the foothills of Alberta and lower valleys of B.C. in winter.   
 

3.12.3 Movements 

3.12.3.1 Movement within Home Ranges 
Woods (1990) remarked that no white-tailed deer had been tagged or radio-collared in the 
BVER.  As a result, very little information exists as to their movements.  Based on casual 
observations, Woods (1990) speculated that white-tailed deer may have seasonal 
movement strategies similar to elk.  

3.12.3.2 Movements in the Lake Louise Area 
Winter tracking in the Lake Louise did not distinguish between mule deer and white-
tailed deer.  Therefore the reader is referred to Section 3.11.4.3 for an account of deer 
tracks in the present study area.  
 

3.12.4 Travel Routes 
Thomas et al. (1979) described travel routes for elk and deer as: 

• Areas of least topographic resistance such as saddles and gaps, bands around 
ridges, and stream courses; 
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• Seeps, spring and riparian zones; 
• Cover areas in areas generally deficient in cover. 

 

3.12.5 Mortality Related to Transportation Corridors 

3.12.5.1 Trans-Canada Highway 
According to Woods (1990), there were 31 reported deaths of white-tailed deer along 
Phase 3 of the TCH between 1985 and 1989.     
 
Woods (1990) reported that of 19 white-tailed deer killed along Phase 3B of the TCH 
during 1985-89, only one was killed during the winter.  During the same period 10 were 
killed during winter at lower elevations along the TCH.  Woods (1990) surmised from 
these data that white-tailed deer probably made seasonal migrations between the lower 
and upper sections of the Bow River Valley.   
 
A total of 98 white-tailed deer were reportedly killed on the TCH between 1970 and 
1988, for an average of 5.16 per year (Woods 1990).  According to Clevenger (2001), 
from July 1997 to February 2001, there was one recorded white-tailed deer mortality 
along the mitigated sections of the TCH while five mortalities were recorded along the 
unmitigated section of the TCH within BNP.  During the same period, three mortalities 
were recorded on Highway 93N in BNP.  

3.12.5.2 Railway 
The total number of documented white-tailed deer mortalities along the CPR from 1970 
to 1988 was nine, for an average of 0.47 per year (Woods 1990).  Between 1985 and 
1989, five white-tailed deer were reportedly killed on the CPR in the BVER (Ibid.).  The 
seasonal distribution of these mortalities was bi-modal.  60% of the reported deaths 
occurred in December and January while the other 40% occurred in May and June.  
 

3.12.6 Use of Wildlife Crossing Structures  
Tracking data collected by Clevenger (2001) did not distinguish between mule deer and 
white-tailed deer.  Thus, the reader is referred to Section 3.11.7 above for a discussion of 
the use of wildlife crossing structures by deer.  
 

3.13      MOUNTAIN GOAT 

3.13.1 Status and Distribution 
Goats used to be common in the Slate Range, which includes the LLSA and Skoki Lakes 
area, toward the middle of the 20th century (Jacobson and Loewen 1980).  According to 
these authors, strong evidence suggested that the population had experienced a significant 
decline since the 1950s.  When Jacobson and Loewen studied the Slate Range goat 
population in 1978-79, they observed a low kid:adult ratio, and inferred from this that the 
population may still be on the decline.  Aerial surveys conducted by Jacobson and 
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Loewen revealed a total population in the Slate Range not exceeding 35 on a year-round 
basis.  They believed that expansion of the Lake Louise ski area, with an associated 
increase in avalanche control blasting, coupled with increases in other high-elevation 
activities such as cross-country skiing, hiking and camping, were likely the principal 
causes of the perceived decline in the Slate Range goat population.   
 
Consistent with Jacobson and Loewen's predictions, during a more recent aerial survey 
conducted in early fall 1999, only 17 goats were counted in the Slate Range (A. Dibb, 
pers. comm.), which represents only half the number reported by Jacobson and Loewen 
in the late 1970s.  As well, during the 1999 survey, no goats were observed on either 
Whitehorn Mountain or Richardson Ridge (Ibid.).  According to Dibb, very few goat 
sightings have been made in recent years on Whitehorn Mountain and Richardson Ridge, 
where goats used to be regularly seen in the past (A. Dibb, pers. comm.).  However, goats 
still make use of other areas in the Slate Range, such as near the Skoki and Red Deer 
Lakes (Ibid.).   
 
Mountain goats are also present in high elevation habitats on the southwest side of the 
Bow Valley (A. Dibb, pers. comm.).  According to long-time staff at the Plain of Six 
Glaciers Teahouse, approximately 12 to14 goats make regular use of the valley above 
Lake Louise (Ibid.).  As well, small groups of goats can be found around Mt. Temple and 
on both sides of the Paradise Creek drainage although very few such observations have 
been made recent years (Ibid.).  No aerial surveys of mountain goats have been conducted 
on the southwest side of the Bow Valley.  As a result, information on the size of the 
population and its exact distribution is sketchy (Ibid.). 
 
No goats have ever been observed at lower elevations within the Bow River Valley (B. 
Leeson, pers. comm.).  
 

3.13.2 Habitat 
Mountain goats are primarily a species of the upper subalpine and alpine ecoregions 
inhabiting rugged terrain that is little used by other ungulates (Holroyd and Van Tighem 
(1983).  Pellet group densities were highest in the alpine (53/ha) and upper subalpine 
(50/ha) and considerably lower in the lower subalpine (19/ha) and montane ecoregions 
(4/ha) (Ibid.).   
 
In winter, goats do not migrate to lower elevations but remain confined to small areas 
where wind and sun keep vegetation relatively snow-free (Holroyd and Van Tighem 
1983).  These conditions are generally found on steep west- to south-facing slopes (Ibid.).  
Patches of suitable winter range can be extremely small; often not more than 1 ha in area 
(Jacobson and Loewen 1980).  In summer, goats occupy a wider range of habitats than in 
winter with alpine meadows and open coniferous forests receiving the heaviest use 
(Holroyd and Van Tighem 1983).   
 
Mineral licks are also very important to mountain goats.  Holroyd and Van Tighem 
(1983) noted that most mineral licks used by goats in BNP were dry licks.   
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3.13.3 Movements 

3.13.3.1 Movements between Home Ranges 
I did not come across any information in the literature on dispersal movements by 
mountain goats in the Canadian Rocky Mountains.  However, given the fact that goats 
occupy high elevation habitats on either side of the Bow River Valley, it follows that 
some dispersal movements between these two populations must take place on occasion.  
No such cross-valley movements have been documented to date, however (A. Dibb, B. 
Leeson, pers. comm.).   
 
Although probably infrequent, dispersal movements between goat populations separated 
by broad valleys, such as the middle Bow, are important for ensuring exchange of genetic 
material between populations.  Such movements need not be frequent; one occurrence per 
generation may be sufficient to fulfill this biological function (A. Dibb, pers. comm.).  

3.13.3.2 Movements within Home Ranges 
In winter, Jacobson and Loewen (1980) observed that mountain goats moved very little 
as they were confined to very small patches of suitable habitat.  In the Slate Range, goats 
appeared to drift to summer ranges located primarily within the interior portion of the 
Slate Range Massif, which offers a wide expanse of summer range generally located at 
elevations above 2800 m.  During the months of June and July, Jacobson and Loewen 
(1980) observed the goats travelling to and from a heavily used mineral lick located at an 
elevation of 2133 m on the west slope of Lipalian Mountain.  This area is locally known 
as the Wolverine Bowl.  The authors noted that this was the only mineral lick located in 
the Slate Range and was probably used by the entire population at one time or another. 
During their study, Jacobson and Loewen (1980) observed that the goat population had 
returned to their winter range by the end of November.  
 
Goats in the Slate Range were found to be very traditional toward summer and winter 
ranges (Jacobson and Loewen 1980).  In addition, the movement pattern from winter to 
summer range occurred at the same time of the year and along the same route (Ibid.).  
These authors remarked that the movement to and from traditional ranges is a learned 
process.  As such, if destruction of habitats occurs and the animals are forced to disperse 
by harassment, they will not readily establish new habitats (Ibid.). 
 
I found no information describing the seasonal movements of goats on the southwest side 
of the Bow Valley in the Lake Louise area. 
 

3.13.4 Mortality Related to Transportation Corridors 
Holroyd and Van Tighem (1983) reported that between 1945 and 1980 there were four 
recorded goat deaths on highways in BNP and JNP.  According to Clevenger (2001), 
there were no recorded mountain goat mortalities on any of the highways in BNP, YNP 
or KNP between July 1997 and February 2001.  However, in June 2001, at least one, and 
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possibly two, goats were killed near the Mt. Wardle mineral lick along Highway 93 South 
in KNP (A. Dibb, pers. comm.).  
 

3.13.5 Use of Wildlife Crossing Structures 
To date, no passages by mountain goats have been recorded on any of the wildlife 
crossing structures on either Phase 1&2 or Phase 3A of the TCH (Clevenger 2001).  
 

3.14    BIGHORN SHEEP 

3.14.1 Status and Distribution 
BNP contains an abundance of bighorn sheep habitat (Holroyd and Van Tighem 1983).  
Within the park, bighorn sheep populations are found mostly in the Front Ranges, where 
generally drier climatic conditions exist (Ibid.).  In 1985 and 1987, over 1300 sheep were 
counted in the Bow watershed and portions of the Red Deer, Panther and Dormer valleys 
(Skjonsberg 1993, cited in Pacas et al. 1996).   
 
A map of bighorn sheep observations in BNP featured in Holroyd and Van Tighem 
(1983) showed a complete absence of bighorn sheep observations in the Lake Louise 
area.  However, in the late 1970s, bighorn sheep started appearing in the Slate Range and 
by 1984, they were well-established on Whitehorn Mountain, Lipalian Mountain and 
probably Redoubt Mountain as well (B. Leeson, pers. comm.).  In the late 1980s, B. 
Leeson (pers. comm.) reported seeing a group of 23 ewes and lambs in Eagle Valley, near 
the base of the Paradise chairlift.  Bighorn sheep are now occasionally seen along the 
Temple Fire Road (A. Dibb, pers. comm.).  
 
Bighorn sheep do not appear to winter in the Slate Range.  A. Dibb (pers. comm.) 
speculates that they may winter on the south side of Lipalian Mountain, having observed 
some sheep moving in that direction in autumn.   
 
There are no records of bighorn sheep on the southwest side of the Bow Valley in the 
Lake Louise area (A. Dibb, pers. comm.).  Moreover, no bighorn sheep have been 
observed in the lower portions of the Bow Valley in the Lake Louise area in the past 30 
years (B. Leeson, pers. comm.).  
 

3.14.2 Habitat 
The common feature throughout the distribution of bighorn sheep is rocky escape terrain 
in close proximity to open stands of grass and shrubs (Wishart 1978).  Specific habitat 
resources for mountain sheep are (Boyd et al. 1986):   

• Forage of adequate quality and of adequate density and continuity to 
support a large group; 

• Water; 
• Salt licks; 
• Good visibility for predator detection and for visual communication; 
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• Steep, usually rocky escape terrain; and 
• A suitable thermal environment.  

 
Whereas forage, water and escape terrain are the most critical components of bighorn 
sheep habitat, the size, quality, and distribution of these components are also important 
(Van Dyke et al. 1983).    
 
Holroyd and Van Tighem (1983) noted that sheep were present in all three ecoregions in 
summer (montane, subalpine and alpine).  Pellet counts revealed the greatest abundance 
in alpine ecoregion followed by the upper subalpine.  According to the same source, 
habitats that are particularly important to sheep in summer include alpine and subalpine 
herb meadows that are rich in grasses and sedges, dry tundra with mountain avens, 
Kobresia and snow willow, heath meadows, and dry low shrub communities on 
avalanche slopes.  Talus slopes are used for bedding and as escape terrain (Ibid.).    
 
Winter range is more limited compared to summer range.  Pellet counts revealed the 
alpine as the favoured ecoregion (120 pellet groups/ha) followed by the montane (95.96 
pellet groups/ha), upper subalpine (73.24 pellet groups/ha) and the lower subalpine 
(41.64 pellet groups/ha).  
 

3.14.3 Movements  

3.14.3.1 Movements between Home Ranges 
Very little information exists regarding dispersal movements of bighorn sheep in the 
Lake Louise area.  Other sheep populations or bands exist at Castle Mountain as well as 
in the Vermilion Pass area, so it seems reasonable to assume that occasional exchanges 
must take place between these groups and the Slate Range population, possibly via 
Protection and Lipalian Mountains (A. Dibb, pers. comm.).  It is not clear at this time, 
however, whether these groups of sheep are part of the same population or distinct 
populations and thus, it is difficult to say for certain whether exchanges between these 
groups represent inter-range dispersal movements or simply movements within an annual 
home range.  

3.14.3.2 Movements within Home Ranges 
It is well established that most Rocky Mountain sheep make seasonal migrations from 
low elevation winter ranges to summer ranges in alpine areas.  However, sheep are not 
always restricted to only two seasonal ranges.  According to Geist (1971), rams may have 
up to six ranges including a pre-rut range, a rutting range, a midwinter range, a late 
winter/spring range, a salt lick range, and a summer range while ewes may have up to 
four ranges, which include a winter range, a spring range, a lambing range, and a summer 
range.  Geist (1971) remarked that given this number of seasonal ranges, it is erroneous 
to assume that all or most bighorn sheep make only two major movements a year 
between summer and winter ranges.  In fact, he described five major periods in the year 
when mountain sheep move long distances: (1) late September, early October - rams and 
ewes move to the wintering areas (pre-rut ranges in the case of rams); (2) last week in 
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October, first week of November - rams move to their rutting grounds; (3) last half of 
December, first week of January - rams move from their rutting grounds; (4) late March, 
April - rams and ewes move to late winter/spring ranges; (5) late May, June, beginning of 
July - females move to lambing areas, rams move to salt licks, then rams, barren females, 
and juveniles move to the summer ranges, usually in late June, early July.   
 
According to Spalding and Mitchell (1970, in Lawson and Johnson 1982), the distance of 
seasonal migration may vary from 0.8 to 60 km, depending on climatic factors and the 
availability of forage.  Martin and Stewart (1980) found that the migrational routes 
connecting summer and winter ranges in the Beartooth Mountains in Montana were at 
least 56 to 64 km long.  In this study, as well as in another by Becker et al. (1978), it was 
observed that sheep followed the same routes during spring and fall migrations.   
 

3.14.4 Travel Routes 
Wishart (1958) noted that in the Sheep River drainage of southwestern Alberta, rivers 
provided steep-sided, shale passageways between summer and winter ranges.  In this 
study, migration routes taken by different groups of sheep generally followed the 
contours of a line of least resistance and varied in length from 13 to 40 km.  In 
MacCallum's (1991) study in the Cardinal River Mine site, Alberta, sheep made use of 
steep slopes and high walls for travel corridors.  Martin and Stewart (1980) found that 
sheep migrations did not follow a straight line between winter and summer ranges but 
rather, followed a substantially longer route, characterized by high visibility, rocky 
terrain and superior snow shedding characteristics while minimizing the distance required 
to cross a densely forested plateau.  In Wyoming, Becker et al. (1978) observed that ewes 
and lambs seemed to take advantage of lush new forage and precipitous escape cover as 
they proceeded along their spring migration.  Other sheep in this study were observed 
using a corridor above a series of steep rocky bluffs connecting the winter range to the 
spring-fall range.  Moreover, Becker et al. (1978) found that each migration route passed 
through several areas of precipitous terrain and speculated that areas suitable for lambing 
were probably an important consideration during establishment of migrations routes 
generations ago.  
 
It appears that while sheep prefer open areas in proximity to escape terrain, they will, 
when necessary, cross areas of insecure habitat in their migrational movements.  Wishart 
(1958) reported that migrating sheep showed extreme caution when crossing flats or 
entering timbered areas.  According to Lawson and Johnson (1982), sheep avoid timbered 
areas but moved quickly when forced to cross them.  Murie (1944, in Lawson and 
Johnson 1982) wrote that mountain sheep may spend hours, even days, watching low 
country routes before crossing.  Geist (1971) observed that while movements along 
ridges were often leisurely, valley crossings were always hasty.  This was also the finding 
of Martin and Stewart (1980) who observed that sheep moved rapidly and in single file 
when crossing an 11 km wide, densely forested plateau during spring and fall migrations.   
In this study, sheep took advantage of rocky ridges and hilltops as much as possible while 
traversing through this forested expanse.  Finally, according to Boyd et al. (1986), sheep 

 95



may forego security to use critical water sources, salt licks or necessary migration 
corridors.    
 

3.14.5 Barriers to Movement 
Very little information was found in the literature regarding obstacles to the movements 
of bighorn sheep.  The best source on this topic was Smith et al. (1990) who, in a model 
to evaluate bighorn sheep habitat, listed both natural and human-made barriers for sheep 
(Table 3-8).   
 

Table 3-8: Barriers to bighorn sheep movements in the Western Rocky Mountains                                
and Great Basin Regions, U.S. (Smith et al. 1990). 

Natural Human-made 
• Water (swift and/or wide rivers and 

lakes) 
• Water (canals, reservoirs, aqueducts) 
• Impassable fencing 

• Cliffs (continuous, non-traversable) • Major highways and high-use roadways 
• Dense vegetation (<50% visibility, > 

100 m wide) 
• Centres of human activity  

• Valleys or plateaus (>1000 m wide) 
 
 
In terms of physical barriers, given the propensity of sheep for using steep and rugged 
terrain, it appears reasonable to assume that extreme topography does not act as a barrier 
for this species.  Martin and Stewart (1980) found that in the Beartooth Mountains of 
south-central Montana, the migrational routes of sheep traversed extremely rough terrain 
including the headwaters of five major and several minor drainages as well as four passes 
over 3400 m in elevation.  On the other hand, Becker at al. (1978) observed that in 
Wyoming, steep walled gorges, partially filled by extensive lakes, served as a 
topographic barrier, effectively isolating sheep on two adjacent summer ranges.  
Similarly, Smith et al. (1990) noted that sheer vertical cliffs lacking negotiable terrain 
probably acted as barriers for sheep.   
 
Dense vegetation may also impede movements by sheep.  Becker et al. (1978) speculated 
that during winter, extensive stands of timber with their accumulated snow and/or 
extensive open wind-blown slopes far from precipitous escape cover may have precluded 
intermingling of two adjacent, yet isolated populations of wintering sheep.  Smith et al. 
(1990) cited at least two studies in which researchers observed a refusal by sheep to cross 
even narrow tracts of dense vegetation, particularly timber.  They considered areas of low 
visibility (<50%) and at least 100 m wide as effective barriers to sheep movements.  
 
Psychological barriers associated with human disturbance may also hinder sheep 
movements.  Martin and Stewart (1980) found evidence indicating that roads could be 
disturbing to bighorn sheep.  These authors observed several unsuccessful attempts by an 
ewe-lamb group at crossing a busy highway.  Passing vehicles would cause them to 
backtrack to nearby escape terrain.  Moreover, many sheep waited several hours before 
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crossing the road.  Martin and Stewart also noticed, through the monitoring of radio-
collared animals, that most sheep crossed this road at night, under the cover of darkness 
and when traffic was light.  The authors concluded from this study that the road could not 
be considered a barrier to migration although it did modify, to some extent, migrational 
behaviour.   Similarly, Smith et al. (1990) cited several studies demonstrating that 
vehicular traffic often deters bighorn from traversing major roadways and suggested that 
highways be evaluated individually for impacts on sheep movements.  Smith et al. (1990) 
also remarked that centres of human activities, such as campgrounds, airports, dwellings, 
and ski resorts, as well as linear arrays of development frequently precluded bighorn 
sheep use and could form barriers to movement.   
 

3.14.6 Mortality 

3.14.6.1 Highway Mortality 
Between 1985 and 1989, there were no bighorn sheep mortalities on Phase 3 of the TCH 
(Woods 1990).  More recently, from July 1997 and February 2001, no deaths were 
reported on either the TCH, 93 North or 93 South within BNP.  
 
Although vehicle-related mortality has been low since fencing, high levels of predation 
by coyote followed the installation of the fence in proximity to the Vermilion Lakes 
sheep range where the fence separated bighorn sheep from traditional escape terrain.  

3.14.6.2 Railway Mortality 
According to Woods (1990), there were no reported bighorn sheep mortalities on the 
CPR between 1985 and 1989. 
 

3.14.7 Use of Wildlife Crossing Structures 
Between November 1996 and March 2001, the Vermilion and Edith open-span 
underpasses received high levels of use by bighorn sheep, with 668 and 145 passages, 
respectively, being recorded during the monitoring period.  These crossing structures are 
located near a well-used bighorn sheep range.  The only other crossing structure to be 
used by sheep was the Power House open-span underpass at which two passages by 
sheep were recorded.  These data suggest that bighorn sheep readily use underpasses 
located near their traditional ranges.   
 
In the Lake Louise area, no bighorn sheep ranges are located in proximity to the TCH.  
Therefore, bighorn sheep attempting to cross the TCH would likely be doing so during a 
dispersal movement.  However, little or nothing is known about how bighorn sheep 
would respond to wildlife crossing structures encountered during a long-range dispersal 
movement in an unfamiliar landscape.  
 

 97



3.15   SUMMARY OF SPECIES-SPECIFIC MANAGEMENT 
CONSIDERATIONS 

 
The tables on the following pages provide a summary of the species-specific management 
considerations presented in this chapter.  Table 3-9 deals specifically with carnivores 
while Table 3-10 covers ungulates.  The purpose of the tables is to provide quick and 
easy access to the most important pieces of information that are of relevance to the 
management of corridors for the identified large to mid-sized mammalian species in the 
Lake Louise area.  
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Table 3-9: Summary of Species Specific Management Considerations - Carnivores 
 
Management 
Consideration 

Grizzly Bear Black Bear Lynx Cougar Wolverine Wolf Coyote 

Season of Use Spring, summer and 
fall. 

Spring, summer 
and fall. 

All year. Believed to be 
present mostly 
during growing 
season.  However, 
some evidence 
suggests cougar 
occasionally winter 
in LL. 

All year. All year. All year. 

Importance of LL 
Area to Species 

LL area is important 
node, with 1of only 3 
concentrations of 
female grizzly bears 
in BNP. 

Some bears 
present. 

LL area is 
important node. 

In winter, probably 
marginal importance 
compared to Lower 
Bow.  In summer, no 
information on 
relative importance. 

LL area appears to 
be an important 
node. 

LL area used 
primarily for 
through 
movements. 

No information 
on relative 
importance.   No information 

on relative 
importance of 
area.  

Population 
Viability 

Abundant and 
secure in BNP.  

BNP population 
appears to be small 
(<10 individuals) 

Blue-listed in 
Alberta. 

Persistence of 
wolves in Bow 
Valley is 
uncertain due 
to: 

Probable 
metapopulation 
structure. 

Difficult to 
assess based on 
current 
information but 
probably near 
threshold level 
due to: 

Local population 
probably at risk due 
to:    

Fare very well 
in human-
influenced 
landscapes. 

 Appear to exist in 
low numbers in 
LL area. 

 1) Loss of habitat 
effectiveness Lack of specific 

information. 
Probability of 
local extirpation is 
high. 

1) High 
incidence of 
highway and 
railway 
mortality. 

2) Proximity of 
humans and bears, 
which is leading to 
habituation and 
increased mortality 
risk for bears. 

 
High sensitivity to 
human 
disturbance.  

 1) Very small 
size of 
population 

Importance of 
regional 
connectivity for 
recolonization of 
vacant habitats.  

2) Habitat 
alienation due 
to human 
activity. 

2) High human-
related mortality 
rate.  

3) Habitat 
fragmentation related 
to TCH and human 
activity.  

Home Range Size In LL area, average is: In SW Alberta: In BNP: In BNP: Southern 
Canadian Rockies: 

Variable.  No 
information.  ~ 250 km2 for mature 

females 
~150 km2  for 
subadult females  
~ 600 km2 for 
subadult males. 

~ 550 km2 for 
females 

~ 140 km2 for 
females 

Pack territories 
are large (> 
1000 km

Based on other 
study areas: ~220 km2 for 

males and 
females. 

~ 200 km2  for 
males. 

 

~ 330 km2 for males. 
 

382-1522 km2 2for 
males 

) 

73-416 km2 for 
females. 
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Table 3-9: Summary of Species Specific Management Considerations - Carnivores (continued) 
 
Management 
Consideration 

Grizzly Bear Black Bear Lynx Cougar Wolverine Wolf Coyote 

Primary Habitat 
Use in Study Area 

Generally low 
elevations, 
major river 
valleys. 

Associated with 
subalpine ecoregion. 

Mostly low 
elevations (<1850 
m). 

In winter, 
restricted to 
valley bottoms.  

All elevations below 
2400 m. 

Lower elevation 
than grizzly bears 

Moderate 
elevations (1550-
1850 m).    (mean = 1500 - 

1550 m). Generally use 
middle to higher 
portions of the Bow 
Valley within study 
area. 

  Best potential habitat 
is in Bow River 
Valley. 

 
 Gentle or flat 

topography. 
In summer, 
wider 
distribution. 

Mostly subalpine 
ecoregion. Presence of 

ungulates is 
paramount. 

   
Habitat use 
strongly tied to 
presence of prey 
(mainly elk).  

LLSA used 
extensively during all 
seasons. 

Forested areas 
with varying stand 
ages. 
 
Gentle to 
moderate slopes 
(<40%). 
 
Presence of 
snowshoe hare is 
critical. 

Movements 
Between Home 
Ranges  

No information. Long-range 
dispersal 
movements are 
common.  

No specific 
information. 

Usually only males 
disperse. 

Usually only males 
disperse. 

No information. Both adults 
(mostly males) 
and juveniles 
disperse. 

  
 Dispersal 

movements can be 
extensive, up to 378 
km.  

Mean dispersal 
distance in 
Yellowstone: 70 km.  

  
Both males and 
females disperse. 

Dispersal 
distances can 
range from ~20 - 
500 km.  

  
Extra-territorial 
exploratory 
movements also 
take place on 
occasion.  

Extra-territorial 
exploratory 
movements have 
been documented. 

 
Extra-territorial 
exploratory 
movements are 
common. 
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Table 3-9: Summary of Species Specific Management Considerations - Carnivores (continued) 
 
Management 
Consideration 

Grizzly Bear Black Bear Lynx Cougar Wolverine Wolf Coyote 

Elements 
Important for 
Regional 
Connectivity 

No specific  
information. 

Low elevation 
forested passes. 

Major drainages 
such as Bow, 
Pipestone, Red 
Deer, Kicking 
Horse. 

No specific 
information. 

Linkages allowing 
for overlapping home 
ranges. 

No specific 
information. 

Broad linkages 
allowing for 
overlapping home 
ranges. 

   
Presence of cover 
is important. 

Most likely 
major river 
valleys. 

 Major river 
valleys and 
secondary 
drainages are 
probably 
important.  

Major river valleys.  
  River valleys. 
Remote areas free 
of human 
disturbance. 

Secondary drainages.  
 Forested areas 

containing mosaic 
of age classes are 
ideal. 

Mountain passes.  
   

   
Gentle to 
moderately 
sloping 
topography. 

Intra-Range 
Movements  

No information. Daily movements 
can vary from 1-40 
km. 

Movements are 
often relatively 
linear and 
extensive. 

No specific 
information. 

In Yellowstone, daily 
movements varied 
from a few to 10-11 
km. 

No specific 
information. 

In S. Canadian 
Rockies, 
minimum daily 
movements are 
3.5-4.0 km. 

 Probably similar 
to grizzly bear.  

Males travel 
greater distances 
than females. 

  
   

 Pattern of 
movement is non-
linear. 
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Table 3-9: Summary of Species Specific Management Considerations - Carnivores (continued) 
 
Management 
Consideration 

Grizzly Bear Black Bear Lynx Cougar Wolverine Wolf Coyote 

Travel Routes 
With Home 
Ranges 

High use of 
artificially 
hardened surfaces 
such as roads and 
trails. 

All energetically 
efficient routes, both 
natural (e.g., riparian 
corridors) and 
human-related (e.g. 
trails and low-traffic 
roads). 

Probably similar 
to grizzly bear.  

Dense low-level 
cover or escape 
habitat is 
important. 

No information. Hardened surfaces, 
such as frozen rivers 
and trails, are often 
used for ease of 
travel. 

Tendency to 
follow "paths of 
least resistance" in 
winter 
characterized by 
the absence of 
obstructions, and 
high visibility and 
low snow 
penetration.  

 
   
Coyote tracks 
more abundant in 
Whitehorn 
corridor than 
Fairview corridor.  

 
 
Cover is important, 
especially in areas of 
high human activity. Trails, ridges, 

shorelines, roads, 
open forests, river 
and creek valleys 
are examples.  

Travel Routes in 
Lake Louise Area 

Identified in Figure 
3-6. 

No specific 
information. 

Lynx tracks gen. 
more abundant in 
Whitehorn 
corridor than in 
Fairview corridor. 

No specific 
information. 

Some routes 
identified in  

Some routes 
identified in  

Same as above. 
Movements 
generally 
restricted to lower 
portions of Bow 
Valley in winter. 

 Fig. 3-9. Fig. 3-10.  
Campground area 
appears to be 
important travel 
route. 

Track indices gen. 
greater in the 
Whitehorn corridor 
than the Fairview 
corridor, but within 
the same order of 
magnitude.  

 
Greater use of 
Whitehorn corridor 
than Fairview 
corridor. 

Specific crossing 
points of 
secondary roads 
identified (Fig. 3-
8). 

Greater use of 
Whitehorn than 
Fairview corridor.   

 
Principal 
Impediments to 
Movement 

No information. No information. Open areas. Busy highways 
appear to impede 
wolf movements. 

No information. Open areas can 
disrupt 
movements. 

TCH: 
 Total barrier for most 

mature females. Highways such as 
TCH.    Partial barrier for 

other cohorts.  Ski hill road 
appears to impede 
but not completely 
block movements. 

High fences, such 
as 4-m safety 
fence used for ski 
races, can block 
movements. 

Areas of high human 
activity. 

 
Secondary roads: 
LL Drive is total 
barrier during high 
traffic periods. 

 
Areas of high 
human activity are 
avoided. 

 
TCH acts as 
partial barrier. 
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Table 3-9: Summary of Species Specific Management Considerations - Carnivores (continued) 
 
Management 
Consideration 

Grizzly Bear Black Bear Lynx Cougar Wolverine Wolf Coyote 

Highway 
Mortality 

Generally rare but 
can be significant.   

High, especially 
considering 
small size of 
population. 

Very few lynx 
deaths reported 
on TCH. 

Highway deaths 
are relatively rare.   

Few highway 
mortalities 
reported on TCH 
in BNP. 

Very high, 
especially along 
unmitigated 
sections of the 
TCH. 

Very high 
along TCH, 
particularly in 
mitigated 
sections. 

  
However, 
significance of 
even one 
mortality can be 
high in periods of 
low lynx 
densities. 

 
Where roads cross 
subalpine areas, 
such as near LL, 
highway mortality 
could be a more 
significant factor.  

 
 

Railway Mortality Less frequent than on 
TCH. 

Very high in 
relation to 
population size. 

No reported 
deaths on CPR. 

Very few reported 
deaths on CPR. 

Railway deaths are 
relatively 
infrequent. 

Very high. Wolves 
use CPR as travel 
route in winter. 

High mortality 
rate but lower 
than along 
TCH.  

 

 
Use of Wildlife 
Crossing 
Structures 

No documented  
use of existing 
crossing structures. 

Use of Phase 1&2 
and 3A structures 
has increased in 
past year. 

Very high use 
of all crossing 
structures.  

Main factor 
appears to be 
movement of prey. 

High level of 
use. 

No documented 
use of TCH 
crossing 
structures. 

Generally very low 
level of use. 

  
  Use is higher for 

underpasses than 
overpasses.  

Very little use by 
radio-collared mature 
adult females.  

  Use of underpasses 
greater than that of 
overpasses. 

 
One study showed 
main factor was 
movement of prey. 

Wide structure 
with presence of 
dense cover or 
escape habitat 
would likely be 
important. 

  
 Most important 

factor appears to 
be ceiling 
height. 

Overpasses are used 
more than 
underpasses and 
frequency of use is 
increasing (but still 
low). 

No apparent 
correlation 
between human 
use and cougar 
use. 
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Table 3-9: Summary of Species Specific Management Considerations - Carnivores (continued) 
 
Management 
Consideration 

Grizzly Bear Black Bear Lynx Cougar Wolverine Wolf Coyote 

Additional 
Comments on 
TCH Mitigation 
Measures 

Mitigation less 
effective in 
reducing highway 
mortality than for 
non-climbing 
species.  

Lower Bow is 
generally not 
suitable habitat for 
wolverine. 

Fencing has been 
effective in 
reducing highway 
mortality. 

 Identification of 
individual bears 
would allow us to 
assess the role of 
learning and 
adaptation in recent 
increase of use of 
overpasses. 

TCH mitigation 
less effective in 
reducing 
frequency of 
highway-related 
mortality than 
non-climbing 
species. 

Lower Bow 
Valley is 
generally not 
suitable habitat 
for lynx. 
 
Lynx can scale 
2.4 m highway 
fence and 
therefore fencing 
may not reduce 
mortality risk for 
lynx. 

 

Sensitivity to 
Human Activity  

Little information 
available. 

Wolverines 
generally found in  
remote areas. 

High sensitivity. Low apparent 
sensitivity.  

Human activity 
results in reduced 
habitat effectiveness. 

Problem with 
attraction to 
human-related 
food sources and 
consequent 
mortality risk 
due to 
management 
actions.  

Relative low 
sensitivity 
compared to bears 
and wolves as 
long as adequate 
cover is available. 

 
  Human activity 

causes habitat 
alienation or 
reduced habitat 
effectiveness. 

Probably similar 
tolerance than that 
of lynx. 

  
Generally 
considered 
sensitive to human 
disturbance. 

Habituation can lead 
to increased risk to 
public safety and 
increased mortality 
risk for bears. 

 
Snow compaction 
associated with 
human trails can 
lead to 
interference 
competition, 
primarily by 
canids.  

 
Avoidance of ski 
area.  
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Table 3-10: Summary of Species Specific Management Considerations - Ungulates 
 
Management 
Consideration 

Moose Elk Mule Deer White-tailed Deer Mountain Goat Bighorn Sheep 

Season of Use All year. Absent in mid-winter. Absent in mid-winter. Absent in mid-winter. All year.  Summer only in Slate 
Range. 

Importance of LL 
Area to Species 

LL area may be a 
node for moose. 

Marginal in winter. Marginal in winter. Marginal in winter. No information on 
relatively importance 
of area. 

No information on 
relative importance of 
area.  

   
 No information on 

relative importance in 
summer.  

No information on 
relative importance in 
summer. 

No information on 
relative importance in 
summer. 

Population Viability Sharp decline in 
numbers in lower 
Bow Valley in past 
decade.   

Total population 
appears secure.   

No site-specific 
information on 
population size or 
trends. 

No site-specific 
information on 
population size or 
trends.  

Declining numbers in 
Slate Range 
population. 

Fairly recent 
colonization of Slate 
Range (late 1970s).   

 
 
However, significant 
decline in western 
zone of Bow Valley 
between 1985 and 
1993.   

  
   Very little 

information on 
population on 
southwest side of 
Bow Valley.  

Numbers appear 
stable but very little 
information available. 

Numbers appear 
fairly constant in LL 
area based on winter 
tracking from 1993-
2000. 

Numbers appear to 
have declined in KNP 
in recent years.  

 

 

Home Range Size No information. No information. No information. No information. No information. No information. 
 Extremely localized 

winter ranges.  
Primary Habitat 
Use in Study Area 

Early successional 
habitats.  

Use of all elevations 
in summer.   

Use of all elevations 
in summer. 

No site-specific 
information.  

Upper subalpine and 
alpine habitats in 
Slate Range and in 
mountains on 
southwest side of 
Bow Valley. 

Slate Range in 
summer. 

      
In winter, lower to 
mid elevations within 
Bow Valley. 

In winter, migrate to 
lower portion of Bow 
Valley. 

In winter, migrate to 
lower portions of 
Bow Valley. 

In summer, mostly 
found in montane and 
lower subalpine. 

Possible wintering on 
south side of Lapilian 
Mountain.  

 
In winter, migrate to 
lower portions of the 
Bow Valley.  

Movements Between 
Home Ranges  

No information. Dispersal movements 
known to occur 
between populations 
in BNP and KNP.  

No information. No information.  No information.  No site-specific 
information on 
dispersal movements.   
Prob. some exchange 
with Castle Mountain 
and Vermilion Pass 
sheep.  
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Table 3-10: Summary of Species Specific Management Considerations - Ungulates (continued) 
 
Management 
Consideration 

Moose Elk Mule Deer White-tailed Deer Mountain Goat Bighorn Sheep 

Elements Important 
for Regional 
Connectivity 

No information. Major and secondary 
valleys, forested 
passes offering 
adequate cover.  

Similar to elk. Possibly major 
valleys and low-
elevation forested 
passes offering 
adequate cover. 

No specific 
information. 

No site-specific 
information.  

  
Presence of steep, 
rocky escape terrain 
probably important. 

Presence of steep, 
rocky escape terrain 
probably important.  

Intra-Range 
Movements  

Very little 
information on 
movements of Slate 
Range population. 

No apparent seasonal 
migrations.  

Seasonal migrations 
along elevational 
gradient. 

Seasonal migrations 
along elevational 
gradient.  

Possibility of winter 
migration to the 
Alberta foothills and 
lower valley of B.C. 

Both summer and 
winter ranges located 
in high elevation 
areas. 

  
Based on winter 
tracking, moose 
appear to stay in one 
area for approx. one 
week  

  
    
 Movements to 

mineral lick on west 
side of Lipalian 
Mountain very 
important in spring 
and early summer.  

 
 

Travel Routes 
Within Home 
Ranges 

No information. Riparian corridors, 
ridges, gentle slopes, 
low human 
disturbance, visual 
cover, presence of 
ecotone between 
forested and open 
areas. 

Similar to elk. Similar to elk.  Presence of escape 
terrain probably 
important. 

High visibility and 
presence of escape 
terrain probably 
important.  

 

Travel Routes in 
Lake Louise Area 

No specific 
information. 

No site-specific 
information on 
summer movements. 

No site-specific 
information on 
summer movements. 

See comments for 
mule deer.  

Movements observed 
within Slate Range 
and to and from 
mineral lick on 
Lipalian Mountain. 

Sheep occasionally 
observed crossing 
Temple Fire Road.   

Roughly equal use of 
Fairview and 
Whitehorn corridors.  

In early winter, travel 
movements 
concentrated in valley 
bottom. 

  
In early winter, travel 
movements 
concentrated in valley 
bottom. 

 
 
Almost no movement 
in winter due to very 
small winter ranges. 

Whitehorn corridor 
used more than 
Fairview corridor in 
winter. 
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Table 3-10: Summary of Species Specific Management Considerations - Ungulates (continued) 
 
Management 
Consideration 

Moose Elk Mule Deer White-tailed Deer Mountain Goat Bighorn Sheep 

Principal 
Impediments to 
Movement 

Areas of high human 
activity. 

Areas of high human 
activity. 

No specific 
information.  

No specific 
information.   

No information.  Forested areas. 
Busy highways. 

    Areas of high human 
activity (for non-
habituated sheep). 

 TCH may also 
impede movements. 

TCH may also 
impede movements.  

Probably similar to 
elk.  

Probably similar to 
elk. 

Highway Mortality Quite high 
considering small 
size of population. 

Low along mitigated 
sections of the TCH. 

High along 
unmitigated sections 
of the TCH.   

Significantly lower 
than for mule deer. 

Very low frequency 
of highway mortality. 

No reported 
mortalities along 
Phase 3B since 1985. 

 
  

TCH mitigation 
measures appear 
effective in reducing 
moose mortality. 

Higher along 
unmitigated sections 
of highway.  

 Higher along 
unmitigated sections. 

 
Significant along 
mitigated sections.  

No deaths reported 
on any highways in 
BNP since July 1997. 

Railway Mortality High, in relation to 
estimated population 
size.  

Very high, especially 
on winter range 
(lower Bow Valley).  

Significant, 
especially during fall 
and winter.  

Some mortality 
although less than on 
TCH.  

No records of railway 
deaths. 

Appears to be very 
infrequent, based on 
available data.  

 

Use of Wildlife 
Crossing Structures 

Uncommon 
occurrence in Bow 
Valley but apparent 
tendency to use 
overpasses to cross 
TCH.  

Very high use of 
underpasses. 

High use of crossing 
structures.  

See comments for 
mule deer. 

No records of use of 
crossing structures by 
goats. 

High use of 
underpasses located 
near seasonal range.   

Overpasses also well 
used.  

Tendency to use 
overpasses more than 
underpasses.  

Response to crossing 
structure by 
dispersing individual 
may be different.  

Additional 
Comments on TCH 
Mitigation 
Measures 

Low number of 
crossings probably 
due to scarcity of 
moose in lower Bow 
Valley.  

Very effective in 
reducing highway 
mortality, which was 
extremely high prior 
to mitigation.   

Effective in reducing 
mortality to a certain 
degree. 

Effective in reducing 
mortality.   

 Fencing effective in 
reducing highway 
mortality but 
increased predation 
by coyote where 
fence separated sheep 
from escape terrain.  

 
 
Mortality still 
appreciable in 
mitigated sections.  

Sensitivity to 
Human Activity  

Avoidance of areas of 
high human activity 
such as LLSA. 

Bow Valley elk in 
BNP generally have a 
high tolerance of 
human activity due to 
absence of hunting. 

No specific 
information. 

No specific 
information. 

Evidence suggests 
human activities 
associated with the 
LLSA have resulted 
in a decline and 
displacement of the 
Slate Range 
population. 

No site specific 
information.  

   
Probably similar to 
elk.  

Probably similar to 
elk.  
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4 A MULTI-SCALE, MULTI-SPECIES STRATEGY FOR THE 
MANAGEMENT OF WILDLIFE CORRIDORS IN THE LAKE 
LOUISE AREA   

4.1 INTRODUCTION 
In this chapter, I present a management strategy aimed at preserving or enhancing the 
effectiveness of wildlife corridors in the Lake Louise area.  Section 4.2 begins with a 
discussion of the rationale for a multi-scale, multi-species approach.  In Sections 4.3 
through 4.6, I discuss each of the hypothesized corridors identified.  For each corridor, I 
provide a description of its physical characteristics, discuss species and functions, 
identify key management issues and propose management options designed to address 
these issues.  As well, each corridor is given a priority rating in terms of management 
attention or actions.  Generally speaking, I awarded the highest rating to those corridors 
that met some or all of the following criteria: 

• Of regional (vs. local) significance; 
• Used by multiple (vs. single) species; 
• Receiving a high (vs. low) level of human use; 
• Presence (vs. absence) of a significant impediment to movement; 
• Human activity levels showing signs of significant growth (vs. stable conditions).  

While some corridors are rated as a higher management priority than others, it should be 
recognized that within a naturally fragmented landscape, such as that of the Lake Louise 
area, all linkages are likely important to ensure habitat connectivity for multiple species 
at multiple scales.  Moreover, because most corridors in the study area receive high to 
very high levels of human use, they require ongoing management attention in the form of 
monitoring of human activities and wildlife movements in order to assess their current 
functionality and ensure they remain viable travel routes for wildlife into the future.  
 
The numerous recommendations contained herein are specifically geared toward enabling 
Parks Canada to fulfill its primary mandate of preserving and restoring ecological 
integrity.  While they are based, to every extent possible, on sound ecological principles, 
these recommendations are not meant to be interpreted as absolute prescriptions.  Rather, 
it is my hope that they will serve to generate further discussion on the investigation and 
management of wildlife corridors in the Lake Louise area.    
 

4.2 RATIONALE FOR A MULTI-SCALE, MULTI-SPECIES APPROACH 

4.2.1 Importance of Multiple Temporal and Spatial Scales 
In light of the species-specific information presented in the previous chapter, it becomes 
apparent that considerations of habitat selection, space-use and movements by wildlife 
cannot be adequately addressed within the context of single spatial or temporal scales.   
The question of scale was discussed previously in Sections 2.1 and 2.3.4 and thus, the 
reader is referred to these sections for a more thorough discussion on this topic.   
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4.2.2 Necessity of a Multi-Species Approach 
Ecosystems are extremely complex and as such, it is nearly impossible, during scientific 
investigation, to consider all of their components, functions and dynamics.  Rigorous 
science requires the investigator to narrow the scope of study to a relatively small number 
of testable hypotheses, dealing with one or several species.  Because of limitations of 
resources and for a variety of logistical reasons, it makes sense for investigators to adopt 
a "focal" species approach.  Focal species may be selected for their disproportionately 
large role in community structure (i.e., keystone species), their capacity to represent the 
needs of many other species (i.e., umbrella species), or because of their vulnerability to 
extinction (i.e., species at risk).  In this manner, the process of scientific inquiry provides 
us with small pieces of the ecological puzzle, laboriously collected one at a time.  These 
pieces are essential in building a framework of understanding that is based on rigorous, 
defensible science and that will provide a solid foundation upon which policies and 
management prescriptions can be derived.   
 
Whereas scientific investigators must limit their scope for logistical reasons, it does not 
follow that ecosystem managers need to, or should, take the same approach given the 
fundamentally different role they play compared to that of the former.  The manager is 
not so much looking for answers to important ecological questions, but rather, for 
solutions to practical problems.  Of course, there is a strong link between these two but 
the concepts are different and thus, require a different focus.  An ecosystem manager 
must ensure that, to the extent possible, all components of the ecosystem are managed 
for.  This requires a broader perspective than what individual scientific investigations 
generally offer.   
 
The species-specific information provided in Chapter 3 and summarized in Tables 3-9 
and 3-10 highlights the fact that different species use the landscape in very different 
ways.  More specifically, there are appreciable differences in home range size, movement 
patterns, use of highway crossing structures and responses to human influences among 
species.  Figure 4-1 depicts the cumulative results of winter tracking for multiple species 
and serves to illustrate the differences in movement patterns between species.  Managers 
must guard against managing on a single-species basis and consider the needs of the 
wildlife community as a whole.   
 

4.2.3 Managing for Diversity and Complexity 
As stated above, ecosystems are complex and diverse.  However, as humans we have 
neither the brain nor computer power to fully comprehend or analyze this complexity.  
How then, can we manage such complex systems?  Below I describe two strategies aimed 
at addressing this question.  

4.2.3.1 Building a Framework of Understanding 
Ideally, solutions in ecosystem management must incorporate all available information 
into the decision-making process.  This requires developing, and continually building  
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upon, a framework of understanding that is comprehensive and site-specific.  In order to 
be effective, such a framework must take on the form of a coherent whole rather than a  
plethora of reports, databases and other forms of information scattered among any 
number of people's offices or minds.   
 
The Banff-Bow Valley study represents one example of this type of framework building 
for the Bow Valley region.  The present project represents a much more modest attempt  
 to build a framework of understanding specifically for the Lake Louise area.  In 
subsequent years, it will be necessary to build on this framework by expanding its scope 
to include more species and hopefully, a more sophisticated understanding of the species 
already considered.   

4.2.3.2 Acceptance of Complexity and Uncertainty 
The second proposed strategy is based upon the acceptance that we will never fully 
understand how the system works and therefore, should plan accordingly.  The key here 
is to reject solutions that are simplistic, linear, homogeneous, single-species or single-
functional in nature in favour of solutions that incorporate heterogeneity and diversity.  
This requires taking a cautious, inclusive approach to management that is guided by a 
generous dose of deference toward the system in our charge.  
 

4.3 CONNECTIVITY ALONG THE BOW VALLEY 

4.3.1 General Overview 
There appears to be little doubt that the Bow River Valley functions as an important 
corridor for the movements of multiple species.  Indeed, its flat bottom offers an 
energetically efficient travel route.  As well, its position at lower elevations compared to 
the surrounding landscape renders it highly accessible to most species, especially during 
winter when many species are excluded from higher elevation habitats.  In addition, the 
valley contains good habitat for ungulates and other prey species and consequently, 
provides a steady food supply for carnivores and scavengers as well.   
  
To date, two major corridors have been identified for the movements of wildlife along the 
long-axis of the Bow Valley: the Fairview corridor and the Whitehorn corridor.  To this, I 
have added a third corridor along the Bow River (Fig. 4-2).  Technically, this third 
corridor could be included as part of the Fairview corridor.  However, because it 
represents a new entity and raises new management considerations, I have decided to deal 
with it separately in the discussion below.   
 

4.3.2 Fairview Corridor  

4.3.2.1 Description 
The Fairview corridor is defined as the portion of the Bow Valley located on the 
southwest side of the TCH within the Lake Louise area.  Defined as such, the corridor has 
a minimum width of 1 km and an approximate length of 3 km.  It is important to note, 
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however, that in terms of the movements of wildlife, the Fairview corridor represents 
simply one segment of a much broader corridor system, which allows animals to move up  
and down the Bow Valley and into the Kicking Horse Pass.  Thus, the 3 km length refers 
only to the segment of corridor constricted by nodes of development in the Lake Louise 
area.   
 
Stevens et al. (1996) described this corridor as being linear in shape and extending 
laterally from the Bow River to the Chateau Lake Louise.  Subsequently, Heuer et al. 
(1998) refined the corridor's boundaries to include a fork branching out toward the west 
across Lake Louise and along the slopes on the south side of it.  According to Stevens et 
al. (1996), average snow penetration within the Fairview corridor was 42 cm during the 
winter of 94/95.  Cover within this corridor is excellent with only 1% open meadows 
(Ibid.).  Slopes vary from 5 to 40 degrees, with less than 25% of the corridor being 
located on flat ground (Ibid.).  

4.3.2.2 Species and Functions 
Information presented in Chapter 3 demonstrates that this corridor is used for the 
movements of grizzly bear, lynx, wolverine, wolves, coyotes, moose, elk and deer.  Other 
species likely use this corridor as well although documented records are limited to the 
above species.  Thus, the information presented below provides a very incomplete picture 
of wildlife movements within this corridor.   

4.3.2.2.1 Grizzly Bear  
Mueller (2000) noted that the slopes on either side of Lake Louise were used for the 
movements of grizzly bear.  The fact that these movements start from, or lead into, the 
Fairview corridor suggest grizzly bear likely move through this corridor as well.  Habitat 
effectiveness mapping conducted by Jalkotzy et al. (1999) revealed that this corridor 
contained high potential habitat values for grizzly bear, particularly in summer and fall.  
However, realized habitat values were much reduced between the Upper Lake area and 
the Lake Louise townsite due to high human activity levels (see Figures 3-2, 3-3, and 3-
4). 

4.3.2.2.2   Lynx 
Winter tracking has shown that, between 1993 and 2000, lynx made regular use of the 
Fairview corridor (see Section 3.4.5.3).  The non-linear, meandering pattern of their 
tracks suggests they use this corridor as hunting habitat.  Lynx activity appeared to be 
concentrated in proximity to the Upper Lake area, with numerous tracks recorded 
immediately east and northeast of this area.  As well, significant lynx activity was 
recorded in the lower portion of the Fairview corridor.  Lynx appeared to cross Lake 
Louise Drive most frequently at the following locations: 1) between the Chateau staff 
accommodations and the Highway 1A West turn-off, 2) immediately below the Highway 
1A turn-off, 3) 200 m south of the Bow River bridge, and 4) below the curve in Lake 
Louise Drive located below the Moraine Lake turn-off.   
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4.3.2.2.2 Wolverine 
During winter tracking, wolverine activity was regularly documented in the Fairview 
corridor (Table 3-3).  The track pattern is suggestive of through movements and possible 
feeding behaviour (Figure 3-9).  Stevens et al. (1996) reported finding an ungulate 
carcass that a wolverine had fed on within 500 m of the Lake Louise townsite.  
Wolverine movements appeared to be concentrated in the upper and lower portions of the 
corridor, with comparatively little activity in between.  In the upper portion, wolverine 
tracks typically contoured around Fairview Mountain and onto the southeast shore of 
Lake Louise.  In the lower portion of the corridor, most recorded activity was 
concentrated near Louise Creek, on the west side of Lake Louise Drive.  The only record 
of a wolverine crossing Lake Louise Drive was just below the curve, near the same 
crossing point used by wolves and lynx.  

4.3.2.2.3 Wolf 
Based on winter tracking, it appears that wolves do not make high use of the Fairview 
corridor (Figure 3-10, Table 3-4).  Indeed, during the years of tracking, only occasional 
movements were recorded.  These movements appeared to be concentrated in the lower 
portion of the corridor.  Wolves were documented crossing Lake Louise Drive at roughly 
the same point as lynx, below the curve.  Another possible crossing point was through the 
Paradise Bungalows area.   

4.3.2.2.4 Coyote 
Coyotes were not backtracked during winter tracking so there is less information on their 
movements within the study area.  Nonetheless, track observations along the transects 
suggest that coyotes make limited use of the Fairview corridor (Table 3-5).  Their tracks 
appeared to be observed most frequently in the valley bottom, in proximity to the Lake 
Louise townsite.  Stevens and Owchar (1997) observed that coyotes frequently used 
hardened surfaces, such as roads and trails, for their movements and that their tracks were 
often obliterated by human activity.  Mamalis (2000) believed that because the Fairview 
corridor is located on northeast-facing slopes with a high snow pack, it likely does not 
contain high quality winter habitat for coyote. 

4.3.2.2.5 Moose 
Leblanc (1994) and Stevens and Owchar (1996) recorded a few observations of moose in 
the Fairview corridor during the winters of 1993/94 and 1994/95, respectively.  Most 
observations appeared to occur between the intersection of Louise Creek and Tramline 
trail and the valley bottom. 

4.3.2.2.6 Elk  
Winter tracking results suggest that elk make limited use of the Fairview corridor in 
winter (Table 3-7).  In 1994/94, elk activity was observed within the disturbed grassland 
area adjacent to lake Louise Drive near the townsite (Stevens et al. 1996).  
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4.3.2.2.7 Deer 
Very little deer activity was observed within the Fairview corridor in winter.  

4.3.2.3 Key Issues 

4.3.2.3.1 Lake Louise Drive 
From the winter tracking reports, I did not encounter evidence suggesting that Lake 
Louise Drive acts as a major impediment to the movements of wildlife in winter.  The 
traffic levels on the road are undoubtedly much lower in winter than in summer although 
the absence of winter traffic data for this road precludes validation of this assumption.  
The tracking studies show that crossings by wolves, lynx and wolverine generally take 
place at specific crossing points.  Figure 4-1 shows the location of these preferred 
crossing areas along Lake Louise Drive for multiple species.  
 
In summer, traffic levels are extremely high at roughly 9000 vehicles per day during July 
and August (Jackson 2000).  There is significant evidence suggesting that this road 
constitutes a barrier to the movements of grizzly bears during periods of high traffic (see 
Section 3.2.6.2).  Although no information exists on the movements of other species in 
this area during summer, it seems likely that this road presents a barrier for them as well.   

4.3.2.3.2 Paradise Bungalows and Fairview Picnic Area 
Because of their central location within the Fairview corridor, Paradise Bungalows and 
the Fairview picnic area have the potential to disrupt wildlife movements during the 
summer months when these facilities are operational.  The significance of any adverse 
impacts on wildlife movements is difficult to assess based on existing information.  
While winter tracking has been conducted for several years in the area, no information 
exists on wildlife movements during the summer months when these facilities are in 
operation.   
 
It can be speculated that human presence in the area in summer may act as a deterrent to 
wildlife movements, especially for sensitive species, such as wolf, grizzly bear, 
wolverine and lynx.  As well, the presence of facilities at this location creates a disruption 
in the natural vegetation pattern, with a resulting decrease in security cover.  Fireguards 
surrounding the facilities, because of their structural simplicity, are of very low value to 
wildlife.  

4.3.2.3.3 Human Activity 
Several Parks Canada staff I spoke with commented on the high level of human activity 
within the Fairview corridor.  High use levels can have a significant impact on the 
functionality of this corridor, even if there are no apparent physical barriers to the 
movements of wildlife.   
 
One of the key issues is the amount of uncontrolled off-trail recreational activity taking 
place, which appears to have increased dramatically in recent years.  Off-trail use can be 
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particularly detrimental to wildlife because of its unpredictable nature.  Generally 
speaking, disturbances that are predictable both in time and space, such as hikers on a 
well-defined trail, are less disruptive to wildlife than disturbances that take place at 
random locations.  In summer, the proliferation of informal mountain biking trails can 
potentially cause significant stress and habitat alienation for wildlife.  In winter, the 
growing number of trails associated primarily with commercially guided snowshoeing 
activities may also favour the incursion of interference competitors, such as coyotes, into 
lynx habitat.  It has been well documented that coyotes readily use roads and trails for 
ease of movement.  If such roads and trails lead into areas of prime lynx habitat, the 
result is increased competition for a finite prey base.  
 
The impacts on wildlife of any form of recreational activity are increased if accompanied 
by off-leash domestic dogs, which have been known to chase and harass wildlife.  One 
such instance was documented in the Upper Lake area where a lynx was chased by a dog 
across Lake Louise.  Such an event is undoubtedly stressful for a wild animal and could 
potentially lead to apprehension toward using a certain corridor or even its abandonment 
as a travel route.  

4.3.2.4 Proposed Management Options 

4.3.2.4.1 Lake Louise Drive  
In order to ensure safe and unobstructed wildlife movements across Lake Louise Drive, it 
is imperative that this road be mitigated.  Most experts would agree that traffic volumes 
in the order of 9,000 vehicles per day pose a significant barrier to the movements of 
wildlife (see Section 2.2.2).  Certainly, the events reported in Section 3.2.6.2 attest to the 
barrier effect of this road for grizzly bears during periods of high traffic.  Four options 
come to mind for increasing permeability of this road to wildlife: 

• Installing wildlife crossing structures at key locations.  Areas to focus on for 
such structures would be the crossing areas identified from winter tracking (see 
Figure 4-1 and Section 4.3.2.2).  Another good site for a crossing structure would 
be where Louise Creek intersects the road.  At present, a small culvert allows for 
the flow of water at this location.  A broad, open-span structure in this area would 
enhance the functionality of the natural riparian corridor.  

• Elevating or burying portions of the road.  This option may prove to be cost 
prohibitive but needs to be considered as well.  Advantages of this option would 
be greatly increased permeability of the road and unrestricted public access.   

• Closing the road to private vehicles.  This would involve running a public 
transit system from the Lake Louise townsite to the Upper Lake area.  This option 
would reduce traffic levels on the road.  An added benefit would be the resolution 
of traffic congestion in the Upper Lake area.  Such an option would have to be 
accompanied by continued monitoring of traffic, however.  If traffic levels are 
still high, it may be advisable to require that buses travel convoy-style at specified 
time intervals.  Examples of public transit systems within national parks exist in 
the United States.  An overview of these is provided in Habico (1999).  One 
advantage of this mitigation option is that it increases permeability along the 
entire width of the corridor, not only at certain locations as in the options above.  
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• Providing an alternative, "off-the-ground" transportation system to the 
Upper Lake area.  Such alternatives could include a gondola or perhaps even a 
monorail.  Because they do not create a physical barrier on the ground, such 
modes of transportation could significantly increase permeability through the 
Fairview and Bow River corridors for wildlife.   

 
A word of caution is required at this point about the potential of the last two options 
described above to substantially increase the number of visitors to the Upper Lake area.  
Increased visitor numbers would likely lead to a reduction in habitat effectiveness in the 
immediate Upper Lake area as well as in the surrounding backcountry as a greater 
number of people access trails in the area.     
 
In a slightly different scenario, the total number of visitors could be maintained at near-
present levels, but an alternative transportation system used to distribute visitation more 
evenly during the course of a day.  While such a strategy would effectively alleviate 
congestion during peak hours, it would also result in increased stress on wildlife by 
increasing the period of high human activity on trails in the area.   
 
Another reality associated with an alternative transportation system involves the 
commercial pressures that will exist to operate the system at maximum capacity.  A 
desire to maintain economic viability and profitability on the part of a commercial 
operator may make it difficult for park managers to effect bear closures or other 
restrictions on human use levels.  Regardless of the strategy employed, it is important that 
park managers maintain the effective authority to enact strict controls on the number of 
visitors accessing the Upper Lake area and the flexibility required to adjust capacity 
limits on an adaptive management basis as new information comes to light.   

4.3.2.4.2 Paradise Bungalows and Fairview Picnic Area 
Not enough data are available in order to effectively quantify the impacts of the Paradise 
Bungalows and adjacent picnic area on the movements of wildlife through the Fairview 
corridor, especially during the summer season when these facilities are operational.  
Accordingly, I recommend increasing our knowledge of wildlife movements through the 
area during the summer season.  Highest priority should be given to monitoring the 
movement patterns of sensitive species such as wolverine, lynx and grizzly bear.  A 
comparison of movement patterns between periods of high human activity and low 
human activity would be especially valuable and should be conducted on both a daily and 
seasonal basis.  Intensive radio-telemetry, using GPS collars, represents one possible 
methodology for gathering information on fine-scale wildlife movements during the 
snow-free season.  Another possibility is the use of remote cameras as in the work 
conducted by G. Mercer and colleagues in Jasper (see Mercer et al. 2000).  Sand tracking 
and hair snagging may represent other options.  
 
Other management actions that Parks Canada should consider include:   

• Limit expansion of the bungalows to less than or equal to that stipulated in the 
Lake Louise Community Plan (Parks Canada 1999).  Any expansion should be 
confined to the present footprint in order to prevent further infringement onto the 
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corridor.  As well, any expansion should result in "no net environmental loss" and 
as such, should be accompanied by significant improvements in the design of the 
facility that will benefit the surrounding wildlife community and compensate for 
the higher number of people in the area.  

• Ensure the acquisition of baseline data on wildlife movements before any 
expansions are allowed to proceed.   

• Limit the season of operation to summer only.  
• Look for ways of minimizing the impact of fireguards on wildlife movements.   
• Consider relocating the Fairview picnic site.  
• Consistent with the principle of minimizing human disturbance within wildlife 

corridors, no further expansions of facilities within the Fairview corridor, either in 
terms of visitor capacity or size of the footprint, should be allowed beyond those 
approved in the Lake Louise Community Plan. 

4.3.2.4.3 Human Activity 
Human activity within the Fairview corridor needs to be managed proactively.  
Recommended management actions include:  

• Conduct a detailed inventory of human activities and use levels throughout the 
corridor. 

• Develop a human use management plan for the area that will minimize the impact 
of human activity on wildlife movements through the corridor.  Such a plan 
should involve the consolidation of trails as well as measures aimed at curtailing 
off-trail use within the Fairview corridor.  

4.3.2.5 Management Priority  
Rating: High  
Rationale:  

• The Fairview corridor receives regular use by multiple species. 
• Human activity levels within the corridor, especially in terms of off-trail use, 

appear to be increasing at a high rate. 
• In summer, Lake Louise Drive appears to act as a major barrier to wildlife 

movements along entire width of corridor. 
• The Fairview corridor is an essential component of regional Bow Valley corridor. 

 

4.3.3 Bow River Corridor  

4.3.3.1 Physical Description 
The Bow River corridor is located within the flood plain of the Bow River.  It is bounded 
laterally by the Bow River on its northeast side and the break in slope above the flood 
plain to the southwest.  Beyond this slope lies the Fairview corridor so technically, the 
Bow River corridor could be considered a part of the Fairview corridor.  However, as was 
mentioned previously in Section 4.3.1, since it represents a new entity, it is dealt with 
separately in this report.  The Bow River corridor is narrow, ranging in width between 
100 m and 400 m.    
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4.3.3.2 Species and Functions 
Riparian corridors are areas of high biodiversity and are natural conduits for movements 
within the general wildlife community.  For example, riparian corridors represent natural 
travel lanes for bears and ungulates because they offer an energetically efficient pathway, 
an abundance of food sources, and cover.  In Section 3.2.6.2, I discussed the use of this 
corridor by grizzly bears and black bears. 

4.3.3.3 Key Issues  

4.3.3.3.1 Lake Louise Drive 
In Section 3.2.6.2, I described how the movements of grizzly bears are blocked by Lake 
Louise Drive during periods of high traffic.  This leads to a potentially high-risk situation 
in terms of public safety as bears often become trapped in the tenting area of the 
campground.  The road may impede the movements of other species as well, especially 
during the busy summer season.  

4.3.3.3.2 Lake Louise Campground and Mobile Home Park 
The location of the campground and the mobile home park within a natural movement 
corridor for bears is extremely problematic.  Riparian corridors, because they offer an 
energetically efficient travel route and because of the natural openings and moist 
conditions associated with them, are naturally attractive to bears either as travel routes or 
foraging areas.  The attraction of bears to an area of high human activity leads to 
increased risk to public safety and well as increased mortality risk to grizzly bears as a 
result of management actions.  

4.3.3.3.3 Human Activity  
The presence of the campground, mobile home park, and Bow River trail create high 
levels of human activity within this corridor.  This likely results in a significant reduction 
of habitat effectiveness within this corridor, especially for wary bears.  As well, high 
human use levels within a natural corridor for bears create a high-risk situation in terms 
of public safety.  

4.3.3.4 Proposed Management Options 

4.3.3.4.1 Lake Louise Drive 
Possible strategies for increasing the permeability of Lake Louise Drive for wildlife were 
discussed above in Section 4.3.2.4.1.  With regards to the Bow River corridor, mitigative 
efforts should focus on site-specific design work in the area where the road crosses over 
the Bow River.  A management plan designed to minimize human activity within the 
corridor at this location would also have to be considered.   

4.3.3.4.2 Lake Louise Campground, Mobile Home Park and Human Activity 
One option for facilitating the movements of bears through the area would involve 
designating the southwest side of the Bow River as a grizzly bear corridor and making 
this corridor off-limits to humans.  The success of this strategy would require park 
managers to take active measures to minimize human influences within this corridor.  
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Such measures would include relocating the tenting section of the campground, removing 
the mobile home park (which is already slated for closure), and closing the portion of the 
Bow River trail located on the southwest side of the river.  Removing the pedestrian and 
campground bridges across the river would effectively prevent humans from accessing 
the corridor.  Reclaiming the entrance to the trail from the Lake Louise Drive end would 
also help discourage use of the trail.   
 
This strategy would provide benefits to both bears and humans.  From the standpoint of 
bears, reduced contact with humans translates into increased habitat effectiveness and 
reduced risk of mortality due to management actions.  For humans, this would 
substantially increase public safety as the Bow River would likely act as an effective 
buffer between bears from humans.  
 
Another option would be fencing the Lake Louise campground to exclude grizzly bears.  
Although this option would address the public safety and habituation issues, it does not 
address the need for a secure movement corridor for bears through this area.  

4.3.3.5 Management Priority 
Rating:  High - Very High 
Rationale:  

• This corridor is used by a relatively large number of bears (both grizzly and 
black). 

• Human activity within the corridor is high, leading to high risk in terms of public 
safety and bear mortality as a result of management actions. 

• Campground situation for tenters is not working (tenting section closed for much 
of 2001).  

• Lake Louise Drive poses a significant barrier to movements in summer.  
 

4.3.4 Whitehorn Corridor  

4.3.4.1 Description 
The Whitehorn Corridor has a minimum width of roughly 1 km and is approximately 4 
km long.  Ninety-five percent of the corridor is dominated by closed-canopied forest with 
another 3-5% consisting of open meadows (Stevens et al. 1996).  These authors found 
that average snow penetration within the corridor was 42 cm in the winter of 94/95.  Less 
than 3% of the corridor is located on flat ground while the remainder is located on slopes 
of 30-50 degrees (Ibid.).   

4.3.4.2 Species and Functions 
The Whitehorn corridor is used extensively by a number of species.  Use levels are 
generally higher than in the Fairview corridor, particularly for bears, lynx, wolves, 
wolverines, elk and deer.  The lower part of the corridor, between the LLSA and the 
TCH, appears to be relatively permeable to the movements of wildlife, including 
sensitive species.  
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4.3.4.2.1 Grizzly Bear  
Grizzly bear use of the Whitehorn Corridor has been well documented.  The LLSA 
appears to be particularly attractive to bears, especially during spring and summer due to 
the presence of abundant food sources (see Section 3.2.4.4).  The Whitehorn corridor 
contains an abundance of good to very good quality potential habitat for grizzly bears 
(see Figures 3-2 to 3-4).  

4.3.4.2.2 Lynx   
Winter tracking results suggest that, between 1993 and 2000, lynx made regular use of 
the Whitehorn corridor for hunting.  Rest sites were also observed (see Section 3.4.5.3).  
As depicted in Figure 3-8, lynx tracks occurred throughout most portions of the 
Whitehorn corridor.  Some exceptions include: 1) the area between Mud Lake and the 
Pipestone River, 2) the area east of where the Temple Fire Road joins the ski hill road, 
and 3) the area between the BVP and the TCH.  Lynx activity was recorded throughout 
the LLSA with the exception of the base lodge area, which does not contain good cover.  
Lynx did not move through the LLSA parking area and base lodge but rather, used the 
thin sliver of land between the Pipestone River and the parking lot for their movements.  
Several researchers noted that large, open areas appeared to impede the movements of 
lynx.  Although lynx used the area adjacent to Harry's Hill and the government horse 
corrals, they appeared to skirt around the developed areas themselves.  Several crossing 
points were identified for lynx across the ski hill road (see Section 3.4.5.3).  

4.3.4.2.3 Wolverine 
Winter tracking has shown that in the Whitehorn corridor, wolverine appear to follow a 
consistent travel route which leads them across the ski hill road, approximately 300 m 
above the Bow Valley Parkway turn-off, and through constrictions between the gondola 
base, the Pipestone River Canyon and the ski area base facilities (Stevens and Owchar 
1997, Heuer et al. 1998) (Figure 3-9).  Wolverine tracks were also documented in the 
vicinity of the Pipestone ski trails (Mamalis 2000) as well as along the eastern margin of 
the LLSA (Stevens and Owchar 1997).  In contrast, between 1993 and 2000, no 
wolverine tracks were documented crossing the LLSA.  

4.3.4.2.4 Wolf 
Wolf movements were recorded almost every winter in the Whitehorn Corridor and were 
generally more abundant than in the Fairview corridor (Table 3-4).  Figure 3-10 shows a 
conspicuous absence of wolf tracks within the LLSA.  Instead, wolves chose to either 
move up along the Corral Creek drainage or through the lower portion of the Whitehorn 
Corridor.  Wolves consistently selected the same area for crossing the ski road, located 
approximately 300 above the Bow Valley Parkway turn-off.  West of the ski hill road, 
they generally avoided the Pipestone canyon by either moving through the narrow sliver 
of land between the LLSA parking lot and the river or by moving along the east shore of 
Mud Lake.   

4.3.4.2.5 Coyote 
Coyotes were not backtracked and as a result, little spatially explicit information is 
available for this species.  Most winter tracking reports indicated that coyote tracks were 
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most abundant in the valley bottom, including within the townsite itself and more 
abundant within the Whitehorn corridor than the Fairview corridor (Table 3-5).  Some 
researchers noted that coyotes crossed the ski road at the same site as that noted for lynx, 
wolverines and wolves (Arc 1998).  Mamalis (2000) remarked that coyote tracks were 
frequently observed between the TCH and the Bow Valley Parkway turn-off.  

4.3.4.2.6 Moose 
Although moose tracks were observed almost every winter between 1993 and 2000 only 
Leblanc (1994) and Mamalis (2000) mapped out the locations of these tracks.  Thus, the 
cumulative results of winter tracking for moose, depicted in Figure 3-11, are very sketchy 
and not representative of all moose activity between the winters of 1993 to 2000.   
 
In general terms, moose appeared to use the Whitehorn corridor as habitat.  Several signs 
of browsing and bedding were reported.   Moose appeared to use many parts of the 
Whitehorn Corridor on either side of the LLSA.  However, moose appeared to avoid  
developed areas within the vicinity of the ski hill (Leblanc 1994) and the ski runs 
themselves (Stevens et al. 1996).   

4.3.4.2.7 Elk  
Generally speaking, elk tracks appeared to be more common in the Whitehorn corridor 
than in the Fairview corridor (Table 3-7).  Stevens et al. (1996) and Stevens and Owchar 
(1997) noted that the Whitehorn corridor appeared to function as habitat for elk.  Elk 
activity was concentrated in the lower portions of the Whitehorn corridor (Stevens et al. 
1996, Heuer et al. 1998, Arc 1998) with most tracks observed in the valley bottom, 
within disturbed grassland areas adjacent to the ski hill road (Stevens et al. 1996, Stevens 
and Owchar 1997).  Elk tended to cross the ski hill road on the big bend between the 
Highway 1A and Temple Fire Road exits (Arc 1998).  Evidence of elk was often 
observed at Corral Creek to the east and by Harry's Hill to the west throughout the winter 
season (Stevens and Owchar 1997).  

4.3.4.2.8 Deer 
The Whitehorn corridor appears to function as winter habitat for deer (Stevens and 
Owchar 1997).  Deer activity was concentrated in the lower portions of the Whitehorn 
corridor and was only observed in the early months of winter (Heuer et al.1998).   

4.3.4.3 Key Issues 

4.3.4.3.1 Human Disturbance Associated with the Lake Louise Ski Area 

4.3.4.3.1.1 Summer Use 
Human activity levels are high within the LLSA during the summer months.  These high 
levels are attributable to a number of factors including: commercial activities associated 
with the operation of a sightseeing gondola and lodges, random use of the LLSA by 
hikers and mountain bikers, access into the Skoki Lakes area, and ski hill maintenance 
activities.  The number of visitors using the sightseeing gondola has been steadily 
increasing by an average of 4.4% annually (see Section 1.4.3.1).  
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Habitat effectiveness modelling conducted by Jalkotzy et al. (1999) revealed that human 
use within the LLSA resulted in greatly reduced realized habitat values for grizzly bears 
compared to potential values (see Section 3.2.4.2).  Consistent with the results of Jalkotzy 
et al.'s (1999) modelling exercise, Mueller (2000) demonstrated, through intensive radio-
telemetry monitoring, temporal and spatial avoidance of the area by grizzly bears during 
periods of high human activity associated with the operation of the gondola as well as 
with ski hill maintenance activities (see Section 3.2.9.1).  Reduced habitat effectiveness 
results in fragmentation of high quality habitat for grizzly bears within this corridor (see 
Fig. 3-2, 3-3 and 3-4).  As well, there is considerable concern over the issue of 
habituation caused by the proximity between humans and bears in this area, which leads 
to increased mortality risk for grizzly bears and increased risk to public safety (see 
Section 3.2.9.2). 
 
A number of grizzly bear studies have concluded that high levels of human activity at the 
LLSA jeopardize, at least to some degree, the viability of the Lake Louise grizzly bear 
population by reducing habitat effectiveness and decreasing habitat security in an area 
known to be of primary importance for female grizzly bears (Jalkotzy et al. 1999, Gibeau 
and Herrero 1999, Mueller 2000, McClarty 2001, Mueller 2001).  The general 
recommendation from these studies has been to substantially reduce human use in the 
LLSA, to the order of fewer than 100 parties per month.  Herrero and Gibeau (1999) 
called for human use limitations including an end to commercial use associated with the 
gondola and lodges, careful regulation of ski hill maintenance activities, ending random 
use within the LLSA (primarily mountain biking), and better management of vehicular 
and pedestrian access to the Skoki area.  Similarly, Gibeau (2000) recommended that the 
area northeast of the Lake Louise townsite, from the Pipestone River to Baker Creek, 
including the Skoki area, be managed specifically for grizzly bear security through 
human access restrictions.  Most recently, Mueller (2001) recommended closing down 
the sightseeing gondola and prohibiting ski hill maintenance activities between May 15 
and July 15, the period during which bears use the LLSA most heavily.   
 
To date, Parks Canada has not enacted strict controls on human access in favour of 
alternative, less prohibitive, measures aimed at increasing habitat effectiveness for grizzly 
bears and addressing the habituation and public safety issues.  Actions taken to date have 
included restricting human access between the base and the top of the gondola and 
implementing a safety protocol for when bears approach the gondola loading area.  In 
spring 2001, an electrical fence around the ski hill parking lot and gondola boarding area 
was installed to prevent contact between humans and grizzly bears.  Also in 2001, Parks 
Canada imposed restrictions on the timing of LLSA maintenance activities.  Another 
important development has been a shift in management attitude toward a greater 
tolerance of bears in proximity to centres of human activity, which is believed to have 
contributed to lowering the human-caused mortality rate for bears in recent years (H. 
Morrison, pers. comm.).  However, the presence of more bears in close proximity to 
humans has required Parks Canada to increase efforts at monitoring bear movements and 
managing bear occurrences in an attempt to ensure an acceptable level of public safety.    
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The management actions taken thus far by Parks Canada represent positive steps in terms 
of grizzly bear conservation.  However, the situation remains suboptimal for grizzly 
bears, which would benefit from being allowed to use this productive area without having 
to adjust their patterns of habitat use around the activities of humans (i.e., increased 
habitat effectiveness).  Even if controls are in place to keep humans and grizzly bears 
separate, the bears are still exposed to the sights, sounds and smells of a large number of 
humans in close proximity, a situation that negatively affects habitat security and is not 
conducive to fostering wary behaviour in bears, which is viewed by many experts as an 
important element of grizzly bear conservation (Mattson 1993, Gibeau and Herrero 1998, 
Herrero et al. 2000, McClarty 2001, Mueller 2001).   
 
With regards to species other than grizzly bears, there is very little information on the 
effects of human activity on summer movements or habitat use, owing to a lack of studies 
in this area.  Summer use within the LLSA could prevent wildlife, especially sensitive 
species such as lynx, wolverines, moose and wolves, from utilizing the full potential of 
the area, a situation that may cause fragmentation of the Whitehorn corridor.  It is 
probable that summer human activity at the LLSA is causing at least some degree of 
habitat alienation for sensitive species although no data exist to determine the extent to 
which this may be occurring.    

4.3.4.3.1.2 Winter Use 
Winter tracking results strongly suggest avoidance of the LLSA by wolverines, wolves 
and moose (Figures 3-9, 3-10 and 3-11).  Moreover, avalanche control activities likely 
have a negative impact on mountain goats, which are especially vulnerable during winter 
due to their extremely restricted winter ranges (see Section 3.13.2).  Evidence suggests 
that goats have abandoned the Whitehorn Mountain and Richardson ridge areas.  Lynx 
appear to be more tolerant of winter activities within the LLSA given the presence of 
adequate cover.    

4.3.4.3.2 Fences 
From winter tracking, it was also observed that the 4-m high safety fence erected for ski 
races obstructed the movements of lynx through the LLSA.   

4.3.4.3.3 Ski Hill Road  
There is some evidence to suggest that the ski hill road impedes, at least to some degree, 
the movements of wildlife.  For example, winter tracking studies have demonstrated the 
reluctance of wolves to cross the ski hill road during times of busy traffic.  A typical 
crossing was often preceded by several aborted attempts (Stevens et al. 1996, Stevens and 
Owchar 1997).  It is difficult, however, to make a detailed assessment of the impacts of 
the road to wildlife movement without accurate data on traffic levels and the temporal 
relationship between wildlife movement patterns and traffic levels on this road.     

4.3.4.3.4 Harry's Hill 
Figure 4-1 shows that animals generally do not move through the Harry's Hill 
subdivision.  Topography and the location of Harry's Hill near the TCH may be factors 
affecting wildlife movement patterns in this area.  In terms of movements through the 
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Whitehorn corridor, Harry's Hill likely does not represent a significant impediment due to 
its proximity to the TCH, which leaves approximately 700 m between Mud Lake and the 
subdivision.  

4.3.4.3.5 Government Horse Corrals   
Due to their presence within the Whitehorn corridor, the government horse corrals 
located near Harry's Hill may negatively affect wildlife movements through the lower 
portion of the corridor.  The corrals encroach up to 200 m into the corridor (Fig. 4-2).  
Winter tracking results suggest that the corrals negatively affect habitat use by lynx in the 
area (Fig. 3-8).  Indeed, while abundant lynx activity was observed immediately adjacent 
to the corrals, no lynx tracks were observed moving through the corral area or between 
the corrals and the Harry's Hill subdivision.  Since the corrals are closed during the 
winter, the apparent avoidance by lynx might be attributable to a lack of cover or suitable 
habitat, although this is highly speculative.  No information exists regarding wildlife 
movements through this area during the snow-free season when the corrals are 
operational.   

4.3.4.3.6 Gondola Base Area 
The gondola base is located in close proximity to the Pipestone River, a natural riparian 
corridor, and also infringes to a substantive degree (approx. 400 m) upon the Whitehorn 
corridor.  The location of the gondola base area near important corridors requires that this 
area be managed so as to minimize negative impacts on the movements of wildlife.  Of 
greatest value to wildlife would be the areas closest to the Pipestone River as well as 
those located above the bench that runs parallel to the TCH, where wildlife movements 
are most likely to occur. 

4.3.4.3.7 Whitehorn Ski Trails 
The Whitehorn ski trails, which begin at the northwest corner of the LLSA parking lot, 
are an issue for the following reasons:   

• Winter tracking has demonstrated the importance of the narrow sliver of land 
located between the Pipestone River and the LLSA parking lot.  High use levels 
on these ski trails can potentially impede wildlife movements along this narrow 
section of the Whitehorn corridor. 

• In Section 1.4.3.5, I described the problem of snowboarders using the Whitehorn 
ski trails as an exit point for out-of-bounds skiing.  As such, the trails, because of 
the easy exit they provide, may act as an incentive for out-of-bounds skiing on the 
west side of the LLSA. 

• It appears that these trails receive relatively little use in terms of their original 
purpose as hiking or cross-country ski trails (compared to the Pipestone ski trails).  
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4.3.4.4 Proposed Management Options 

4.3.4.4.1 Human Disturbance Associated with the Lake Louise Ski Area 

4.3.4.4.1.1 Summer Use 
In light of the information presented in Section 4.3.4.3.1.1, and in order to reduce habitat 
fragmentation within the Whitehorn corridor for grizzly bears and other species, my 
suggestions are as follows: 
• Continue with current management strategies aimed at increasing habitat 

effectiveness for bears within the LLSA.   
• Develop a medium-term plan to progressively, yet significantly, decrease summer 

human activity within the LLSA to levels below 100 parties per month.  This plan 
should lead to careful regulation of ski hill maintenance activities, controlled access 
into the Skoki area, strict enforcement of restrictions on random use within the LLSA 
in the form of hiking, horseback riding or mountain biking, and ultimately, 
discontinuation of commercial activities associated with the sightseeing gondola and 
lodges.  The plan should strive to achieve one significant reduction in human activity 
per year, beginning within the next year.  Such a phased approach could lead to a 
significant increase in habitat effectiveness and corresponding decrease in habitat 
fragmentation within a few years, while allowing users and commercial operators 
time to adjust to new management directives.     

• Continue with public education programs to build support for the plan. 
• Continue long-term monitoring of grizzly bear use of the area to provide information 

on the success of current and future management strategies and to allow for adaptive 
management.  

• Monitor movements of species other than grizzly bears through the LLSA to develop 
baseline information against which to evaluate future management actions.  

4.3.4.4.1.2 Winter Use 
In order to minimize negative impacts on wildlife use in the area, the following 
mitigative measures should be considered:  

• Reduce or eliminate grooming and snow making operations at night. 
• Reduce night lighting as much as possible. 
• Disallow any further expansions of the LLSA or its operations.  This includes any 

expansions of the boundaries of the leasehold or expansion of facilities, such as 
lifts or lodges, within its current boundaries.   

4.3.4.4.2 Fences 
Parks Canada should continue to investigate and experiment with different scenarios that 
would make fencing within the ski hill less obstructive to the movements of lynx and 
other species. 
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4.3.4.4.3 Ski Hill Road  
Detailed traffic data are clearly lacking for this road in winter and thus, collecting 
accurate and detailed traffic data should be made a priority.  At this time, evidence 
suggests this road acts may act more as an impediment than as a complete barrier to the 
movements of wildlife.  However, no serious attempt has been made to correlate wildlife 
crossing behaviour to traffic levels, which must vary substantially depending on the time 
of the day or day of the week.  More detailed research is required to test specific 
hypotheses regarding wildlife movements in relation to traffic levels before any major 
management actions can be recommended.   
 
Since traffic levels likely peak in the morning and late afternoon as well as on week-ends, 
the use of a public transportation system during these busy periods may be an option to 
consider.  

4.3.4.4.4 Harry's Hill 
At this point, Harry's Hill probably does not impede the movements of wildlife through 
the Whitehorn Corridor.  However, its location immediately adjacent to this important 
corridor requires careful management of the area.  As such, Parks Canada should: 

• Restrict human access into the corridor, especially by residents of the area.   
• Ensure careful management of garbage and other food sources. 
• Minimize night lighting and other potential sources of disturbance.  

4.3.4.4.5 Government Horse Corrals 
• More information should be gathered on the movements of wildlife in relation to 

the horse corrals during the snow-free season, when the horse corrals are in  
operation.  

• While at present there appears to be sufficient room for wildlife to move between 
the corrals and Mud Lake (~700 m), any increase in human-related disturbance in 
this area (e.g., through an expansion of the corral facility) would likely lead to 
further disruption of wildlife movements in the lower part of the Whitehorn 
corridor.   

• It may be advisable to relocate the government horse corrals in the future in order 
to maximize the effective width of the Whitehorn corridor.  

4.3.4.4.6 Gondola Base Area 
This area, which is no longer used as a gondola boarding station, should be restored in 
order to allow for the unfettered flow of wildlife movements along the lower portion of 
the Whitehorn corridor as well as along the Pipestone River.  Of greatest importance are 
the areas that infringe most heavily upon the Whitehorn corridor (i.e., farthest away from 
the TCH).  Preservation and/or restoration of the riparian zone along the Pipestone River 
should also be a priority.  It is important to preserve natural vegetation within riparian 
corridors because of the natural diversity of organisms they support and their role in 
supporting aquatic habitats.   
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Recently, there has been some discussion of using part of the gondola base area as a 
staging area for a public transit system.  If such a plan is implemented, impacts to wildlife 
movements would be minimized by concentrating facilities and human activity along the 
strip of land located closest to the TCH and that lies below the natural bench.  As well, 
measures would have to be taken to restrict human access into the Whitehorn corridor.   

4.3.4.4.7 Whitehorn Ski Trails 
Parks Canada managers should consider closing these trails because of the negative 
impacts they likely have on animal movements above the Pipestone River and the 
incentive they create for out-of-bounds snowboarding west of the LLSA.  As well, 
because they do not receive much use by the recreational groups they were designed for, 
there is little incentive to keep them open.  

4.3.4.5 Management Priority 
Rating:  High - Very High 
Rationale: 

• The Whitehorn corridor is used as a movement corridor and as habitat by a wide 
range of species. 

• The corridor contains high quality habitat for many species, largely due to its 
southwest exposure. 

• Human use levels, especially within the LLSA, seriously compromise habitat 
connectivity within this corridor, during both winter and summer. 

• The number of visitors to the sightseeing gondola has been increasing by an 
average of 4.4% annually.  

• This corridor is part of a large, contiguous patch of habitat for multiple species.  
• This corridor is an essential component of the regional Bow Valley corridor. 
• The lower part of corridor (below the LLSA) appears to be relatively permeable 

to wildlife movements.  Proactive measures to preserve and restore this part of the 
corridor should be given a high priority.  

 

4.4 CONNECTIVITY ACROSS THE BOW VALLEY 

4.4.1 General Overview 
While the prevailing movements through the Lake Louise area appear to be along the 
long-axis of the Bow Valley, movements across the valley, although perhaps less 
frequent, are also important.  Because the Lake Louise area is located at the confluence of 
several major rivers and creeks, it is likely a natural movement area for many wildlife 
species.  As well, information presented in Chapter 3 suggests that the Lake Louise area 
is an important node for grizzly bears, lynx, moose and perhaps wolverines, a situation 
which creates significant wildlife traffic in the area. 
 
Although the TCH often represents a home range boundary, there are times when 
movements across the TCH may be important.  For instance, in times of low hare 
densities, lynx usually expand their home ranges in search of prey.  As well, during the 
breeding season, males of many species will be more prone to making cross-valley 
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movements in search of mates.  Dispersing individuals in search of a new home range 
may also need to move across the valley.  This appears to be the case of young adult 
grizzly bears in the Lake Louise area, some of which appear to have adopted annual 
home ranges that straddle the TCH.  Finally, some species, which are not normally found 
in the valley bottom, such as mountain goats, bighorn sheep and marmots, may make 
occasional valley crossings in their dispersal movements.  Although they may not happen 
very often, such movements are undoubtedly important for ensuring exchange of genetic 
material between naturally fragmented populations.   
 
Figure 4-3 shows the location of potential cross-valley corridors in the Lake Louise area.  
Because the issues regarding these corridors are relatively similar, I do not describe them 
separately in the sections that follow.  Instead, I take a somewhat broader perspective and 
discuss issues that are of relevance to the management of both the Lake Louise East and 
Lake Louise West corridors.  
 

4.4.2 Major Impediments to Cross-Valley Movements 
At present, the main impediments to cross-valley movements appear to be the Lake 
Louise townsite, the campground, and the TCH.  Empirical evidence suggests that the 
railway is relatively permeable to the movements of most wildlife species and thus, is not 
discussed in further detail here.  However, it should be recognized that the CPR 
represents a significant cause of mortality, especially for wildlife that use it as a travel 
route.   

4.4.2.1 Lake Louise Townsite and Campground 
Winter tracking has shown that most wildlife species, with the exception of coyotes, tend 
to avoid the Lake Louise townsite and campground.  This node of human influence likely 
acts as an impediment to movement due to extensive habitat alteration and high levels of 
human activity.  As such, it seems probable that wildlife wanting to cross the valley at 
Lake Louise, will be "deflected" either west of the trades complex or east of the sewage 
lagoon.  Winter snow tracking has shown this to be case for lynx, wolverines and wolves 
(Fig. 4-1).  As well, grizzly bears have been observed detouring around the campground 
rather than cutting through it (see Section 3.2.6.2).  
 
One of the major factors contributing to the role of the Lake Louise townsite and 
campground as an impediment to cross-valley movements is the linear configuration of 
the footprint, which extends over 3 km in length.  This represents a 3 km obstacle that 
many animals appear reluctant to cross.   

4.4.2.2 Trans-Canada Highway 
There is a substantial body of evidence to suggest that the TCH represents a major 
impediment to the movements of wildlife.  The barrier effect of this highway on grizzly 
bears has been well documented in the Bow River valley (Gibeau 2000), especially for 
adult female grizzly bears.  In the Lake Louise area, radio-collared mature female grizzly 
bears rarely cross the highway whereas radio-collared males and young adults do so 
somewhat more often.  Austin (1998) observed an avoidance of the TCH and a reluctanc
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to cross it in wolverines in the Kicking Horse Pass area.  Additionally, Apps (2000a) 
reported, based on radio-telemetry work, that lynx crossed highways located within their 
home ranges less than expected.  In addition to obstructing movements, the TCH presents 
a significant mortality risk to wildlife attempting to cross it (see Section 2.2.2).  
 

4.4.3 Facilitating Movements Across the Lake Louise Townsite and 
Campground 

Improving permeability across and around the Lake Louise service area (including the 
townsite and campground) can be achieved by creating high quality corridors at either 
end of the developed area, reducing the footprint of the zone of development, or creating 
openings for the passage of wildlife within the 3 km zone of high human influence.  
• Creating high quality corridors at either end of the developed area.  This option 

recognizes that at present, wildlife attempting to cross the Bow Valley at Lake Louise 
appear to be deflected to one extremity or the other of the zone of development, 
which comprises the townsite and campground.  This option would entail creating a 
high quality corridor (with a corresponding crossing structure across the TCH) at 
either end of the zone of development.  At the east end, the Twin Bridges would 
likely be a good place for a crossing structure due to the presence of the natural 
riparian corridor associated with the Bow River.  One drawback of this option, 
however, is that it does not address the issue of the length of the zone of development, 
which impedes cross-valley wildlife movements for over 3 km.  One possible solution 
may be to combine this option with elements of the other two options described 
below.  

• Reducing the footprint.  One potentially feasible means of reducing the footprint of 
the Lake Louise service area would be to relocate the campground.  Relocation of the 
campground would go a long way toward improving the permeability of the townsite  
area for wildlife movements.  This action would reduce the length of the zone of high 
human influence by approximately 1.7 km.  According to H. Morrison, grizzly bears 
often cross the TCH near the campground.  Relocation of the campground would 
ensure safe passage of bears through this natural movement area and unhampered 
access to the proposed Bow River corridor.  

• Creating openings for wildlife passage.  A more detailed site analysis would be 
required to assess the feasibility of this management option.  Restoration of the 
riparian corridor along the Pipestone River through the townsite may represent one 
opportunity.  Relocation of the tenting area (as proposed for the Bow River corridor 
in Section 4.3.3.4.2) could also lead to the creation of a cross-valley opening wildlife 
movements.   

4.4.3.1 Management Priority 
Rating: Moderate-High 
Rationale: 

• The Lake Louise townsite, in conjunction with the campground, constitutes an 
impediment to the cross-valley movements of wildlife of unacceptable width (>3  
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km) in an important movement area for multiple species, many of which are 
considered to sensitive to human presence. 

• Growth trends are relatively stable due to strict growth management provisions in 
the Lake Louise Community Plan (Parks Canada 1999), which should prevent any 
further expansion of existing footprint of the zone of development.    

 

4.4.4 Facilitating Movements Across the TCH 

4.4.4.1 General Discussion 
The recent establishment of an enforced speed reduction zone in summer 2001 represents 
a positive measure to ensure the safety of animals crossing the TCH.  Enhancing the 
permeability of the TCH to cross-valley wildlife movements will require additional 
mitigative measures, especially in the event of twinning and fencing of the highway.   I 
would caution, however, against assuming that existing crossing structure designs on the 
TCH will be adequate to ensure cross-valley connectivity for all species present within 
the Lake Louise area.   
 
Tables 3-9 and 3-10 serves to illustrate the fact that existing crossing structures designs 
are not used equally by all species moving across the TCH.  For example, whereas 
grizzly bears tend to use overpasses more than underpasses, black bears tend to use 
underpasses more than underpasses.  As well, whereas elk appear to be respond 
positively to a variety of structure designs, moose passages to date have been almost 
entirely restricted to overpasses.  Whether these differences are due primarily to local 
habitat conditions, which vary considerably along the TCH, spatial or temporal variations 
in species abundance, or crossing structure design is difficult to tease out based on 
current information.  Moreover, because of the lack of pre-mitigation monitoring on 
Phase 1&2 and 3A, it is extremely difficult to evaluate the overall performance of these 
crossing structure designs in mitigating the fragmenting effects of the TCH and its 
associated fence for individual species.   
 
Another confounding factor with regards to mitigating the TCH in the Lake Louise area 
has to do with differences in the species assemblage compared to that of the lower Bow 
Valley.  Certain species, such as wolverine and lynx, are relatively common in the Lake 
Louise area but almost absent from the lower Bow Valley.  As well, in the Lake Louise 
area, goat populations exist on either side of the Bow Valley, which, under normal 
conditions, would likely be connected genetically through dispersal.  However, there is 
no information on what would make a good crossing structure for dispersing mountain 
goats.  Even if infrequent, such movements are important and need to be taken into 
consideration. 
 
Another consideration to take into account in the design of structures is that of energy 
costs incurred by individuals attempting to cross the TCH.  Such costs, if high, can 
potentially have significant consequences to wildlife, especially in winter when energy 
reserves are low.  If certain crossing structures are not suitable for a given species, then 
individuals of that species must expend a greater amount of energy in search of a suitable 
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structure.  This is not a concern for species, such as elk, that have proven to be relatively 
non-selective vis-à-vis various crossing structure designs.  However, other species, such 
as moose, lynx, or wolverine, may be less versatile.  While undoubtedly a discussion of 
energy costs must take into consideration the distribution of nodes of habitat for 
individual species, such information was not available at time of writing.  Therefore, I 
raise this question in a speculative manner with the thought that it perhaps warrants 
further consideration or investigation.  
 
The above discussion leads me to the conclude that managers must be willing to 
accommodate uncertainty into the choice of appropriate crossing structure designs for the 
Lake Louise area in order to ensure that the needs of all species within the wildlife 
community are accommodated.  I propose a two-part strategy for meeting this objective: 
1) adopt an inclusive crossing structure design that will accommodate the needs of the 
specific suite of species present in the Lake Louise area and 2) pay close attention to the 
placement of these structures so that they are best aligned with known high quality 
habitat patches as well as identified natural movement corridors.  These ideas, which 
have been proposed by others in the past, are discussed in more detail below.  

4.4.4.2 Inclusive Crossing Structure Design 
Alexander and Waters (2000) studied the movement patterns of multiple species along 
unmitigated sections of the TCH and along the Bow Valley Parkway in BNP.  These 
authors noticed that the movement patterns for the wildlife community were spatially 
continuous.  Where sites of high crossing frequency were identified, these tended to be 
very wide, ranging from 250 to 2500 m in lateral extent.  These findings suggest that in 
order to accommodate the normal movement patterns of the wildlife community, crossing 
structures must be very wide, in the order of 250 m or more.  In contrast, the maximum 
width of existing crossing structures on the TCH is only 50 m.   
 
Wide crossing structures may also allow for the incorporation of a heterogeneous mix of 
habitat attributes that will be more likely to accommodate the needs of multiple species.  
These kinds of structures could be envisioned as extra-wide versions of existing 
overpasses.  Alternatively, the concept could be realized through elevating or burying 
portions of the highway.  The best solution would likely depend on site-specific 
conditions.  
 
Although such solutions were found to be cost prohibitive in other phases of the TCH, it 
is possible that the terrain in the Lake Louise area may lend itself better than that of the 
lower Bow Valley to the installation of wide crossing structures for wildlife.  As such, 
this option should not be discarded without a careful analysis of terrain and site 
conditions specific to the Lake Louise area.  Widening of the bridge over the Bow River 
at the Twin Bridges, for example, may be one way of creating a wide crossing area in a 
relatively cost effective manner - given that a bridge is necessary at this point regardless 
of the mitigation option chosen - while at the same time recognizing the importance of 
the natural riparian corridor.   
 
There is no question that designing adequate, yet cost effective, crossing structures for 
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the Lake Louise area will require a high degree of skill, creative thinking and cooperation 
on the part of both road engineers and ecologists.  Because of the importance of cross-
valley movements in the Lake Louise area, this problem should be given a very high 
priority.   

4.4.4.3 Placement of Crossing Structures 
Ideally, at least one, preferably more, crossing structures should be placed on either side 
of the Lake Louise townsite and campground.  Since Lake Louise is a natural movement 
area for wildlife due to the convergence of several primary and secondary drainages and 
the presence of important nodes of habitat for a number of sensitive species, it is 
important that cross-valley movements be accommodated in this area.  As mentioned 
above, it is imperative to pay close attention to the placement of crossing structures so 
that they are best aligned with known high quality habitat patches as well as identified 
natural movement corridors.   
 
Some information on crossing sites exists for grizzly bear, due to intensive radio-
telemetry monitoring efforts (Fig. 3-6).  Work by Alexander and Waters (2000) may also 
be useful in this regard.  These authors found, based on winter tracking, that general 
predictors of movement included: south, southwest and west aspects, areas of low 
topographic complexity and slopes lower than five degrees.  In contrast, Gibeau (2000) 
found that high frequency crossing zones for grizzly bears were characterized by higher 
that average terrain ruggedness.  This underscores, once again, the idea that variety is 
paramount in accommodating the movements of all wildlife species.  
 
It has recently come to my attention that an appreciable amount of unpublished 
information exists on wildlife movements across Phase 3B of the TCH.  This includes 
mortality data, several years of winter snow tracking data on Phase 3B, intensive 
telemetry monitoring data as well as multi-species modelling work in progress (T. 
Clevenger, pers. comm.).  This information will be extremely valuable for identifying 
optimal locations for the placement of crossing structures in the future. 

4.4.4.4 Management Priority 
Rating:  Very High 
Rationale:  
• At present, the highway acts as a partial barrier to movements and poses a significant 

mortality risk for wildlife. 
• Traffic along TCH is steadily increasing. 
• Twinning of the TCH has the potential to substantially increase the barrier effect of 

the highway, especially for sensitive species.  Top priority must be given to the 
design of adequate crossing structures.   

 

4.5 CONNECTIVITY BETWEEN LAKE LOUISE AND MORAINE LAKE 
 
Figure 4-4 depicts potential wildlife corridors between Lake Louise and Moraine Lake.
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Paradise Valley 

4.5.1.1 Description 
Paradise Valley is located south of Lake Louise, on the other side of Mount Aberdeen 
and Fairview Mountain.  Elevations along the floor of this valley vary from  
approximately 1850 m, where it joins the Bow Valley, to roughly 2100 m at Horseshoe 
Meadow at the base of the Wasatch Pass trail.   

4.5.1.2 Species and Functions 
Paradise Valley is likely an important corridor for grizzly bears moving between the Bow 
River valley and higher elevation habitats.  Other species such as wolverine, lynx, black 
bear, cougar, moose, elk and deer probably use the valley as well during the growing 
season.  Wolverine, lynx and moose may also use this corridor during the winter months.  

4.5.1.3 Key Issues 
Habitat effectiveness within this corridor is greatly reduced due to high human activity 
levels associated with high use hiking trails.  

4.5.1.4 Proposed Management Options 
• One option for minimizing human disturbance within this corridor may be to 

close one of the sections of the Paradise Valley trail.  This would concentrate 
human use along one travel corridor and thus, reduce habitat alienation for grizzly 
bears and other species within the valley.   

• Park managers should also continue with the restricted access protocol or 
temporary or seasonal closures when there is known bear activity in the area.  

• It may be appropriate to relocate the Paradise Valley backcountry campsite to an 
area less important to grizzly bears.  There is some question that its present 
location may coincide with high quality grizzly bear habitat (A. Dibb, pers. 
comm.).  This question would require a more detailed site analysis.  

• Another important point is that measures designed to reduce human activity and 
thus, increase habitat effectiveness for grizzly bears in the Paradise Valley should 
not be seen as a substitute for also managing the Moraine Lake area for grizzly 
bears.  Bears using the Paradise Valley likely also use the Moraine Lake area as 
part of their annual home range and as such, it is not ecologically feasible to 
simply manage one valley for bears and the other for humans.  Given the large 
size of grizzly bear home ranges, both valleys are likely required to support 
grizzly bears in this area.  

4.5.1.5 Management Priority 
Rating:  Moderate - High 
Rationale:  

• Paradise Valley is likely a productive valley for multiple species of wildlife. 
• High use trails compromise habitat effectiveness and security and require 

management attention in terms of monitoring human use levels and wildlife 
movements. 
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4.5.2 Valley of the Ten Peaks 

4.5.2.1 Description 
The Valley of the Ten Peaks is located in the southwest portion of the study area and 
connects the Moraine Lake area, which lies at an elevation of 1884 m, to the Bow Valley.  
This valley is well forested and contains high quality habitat for grizzly bear, particularly 
in summer and fall.  

4.5.2.2 Species and Functions 
Grizzly bears are known to use the Valley of Ten Peaks.  Besides providing habitat for 
bears, this corridor provides access into Consolation Valley as well as into Wenkchemna 
Pass, which, as is described in Section 4.6.3 below, may be an important corridor of 
regional significance.  The Valley of the Ten Peaks also provides access into the Larch 
Valley area.  Little information exists on use of the valley by other species although, 
because of its relatively low elevation, it is likely used by a variety of species, including 
lynx, wolverine, cougar, black bear, moose, elk and deer.  

4.5.2.3 Key Issues 
Habitat effectiveness modelling conducted by Jalkotzy et al. (1999) shows that the Valley 
of the Ten Peaks contains high quality potential habitat in all three bear seasons (Fig. 3-2, 
3-3, and 3-4).  However, realized habitat values are extremely low throughout the valley 
due to high levels of human activity.  Human activity is primarily associated with the 
Moraine Lake Road, Moraine Lake Highline Trail and the Moraine Lake Lodge.  

4.5.2.4 Proposed Management Options 
The key to increasing habitat effectiveness within this corridor is to minimize and 
consolidate human use in the area.  Some ideas for accomplishing this include: 

• Close the Moraine Lake Road to private vehicles in favour of a public 
transportation system.  This would reduce human disturbance levels throughout 
the valley and alleviate some of the traffic congestion currently plaguing the 
Moraine Lake area.  

• Maintain low levels of use (<100 parties/month) on the Moraine Lake Highline 
Trail.  This would minimize the amount of habitat alienation experienced by 
wildlife in the area.   

• If the road is closed to private vehicles, one option may be to redirect cycling 
traffic from the trail to the road.  This measure could be used to maintain low 
levels of use on the Moraine Lake Highline Trail and improve safety for cyclists 
from sudden encounters with grizzly bears by providing better visibility.  
Recently, Herrero and Herrero (2000) completed an analysis of management 
options for the Moraine Lake Highline Trail, with specific regards to grizzly 
bears and cyclists.  The reader should refer to this document for a more thorough 
discussion of possible management options for this trail.  It should be noted, 
however, that the Herrero and Herrero report focuses primarily on the issue of 
human safety along the trail.  In contrast, the present report takes a broader 
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perspective by considering the Valley of the Ten Peaks in its entirety as a 
corridor for the movements of multiple wildlife species.  Such a difference in 
perspective may lead to slightly different conclusions regarding the management 
of the trail.  

• Continue with the restricted access protocol or temporary or seasonal closures 
when there is known bear activity in the area.  

 
The implementation of any of the above management options regarding the Valley of the 
Ten Peaks should be carefully scrutinized in terms of the potential for increasing the 
number of visitors to the Moraine Lake area.  For example, a public transportation system 
will reduce traffic within the Valley of the Ten Peaks but at the same time could result in 
a significant increase in the number of people accessing the Moraine Lake area.  More 
people in the Moraine Lake area will likely mean more people on the trails leading into 
the surrounding backcountry.  Hence, a management action geared toward improving 
habitat effectiveness for the wildlife community may result in the opposite effect, albeit 
in a different part of the Valley of the Ten Peaks.  Thus, it would be important that 
provisions are made to ensure Parks Canada maintains the authority and flexibility to 
enact restrictions or controls on visitor numbers as required within the context of an 
adaptive management strategy.  This would be particularly important in the event of a 
partnership with a commercial operator.  

4.5.2.5 Management Priority 
Rating:  Moderate-High 
Rationale:  
• The Valley of the Ten Peaks is likely a productive valley for multiple species. 
• High human levels compromise habitat effectiveness and security and require 

management attention. 
• This valley connects the Bow Valley to Wenkchemna Pass, which is significant in 

terms of regional connectivity.  
 

4.5.3 Wasatch and Sentinel Passes 

4.5.3.1 Description 
Sentinel and Wasatch Passes lie between Paradise Valley and the Valley of the Ten 
Peaks, to the west of Mt Temple.  Sentinel Pass is located at an elevation of 2611 m while 
Wasatch Pass is slightly higher, at over 2700 m.   

4.5.3.2 Species and Functions 
Sentinel and Wasatch Passes provide connectivity between Paradise Valley and the 
Moraine Lake area.  These corridors are likely used by grizzly bears for intra-range 
movements.  Other wide-ranging species, such as wolverine, may use them as well.  
Goats may also use these corridors as habitat.  
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4.5.3.3 Key Issues 
According to Jalkotzy et al. (1999), both the Wasatch and Sentinel Pass trails experience 
high levels of use (>100 users/month).  As a result, habitat effectiveness and security for 
grizzly bears is greatly reduced within these two corridors.  

4.5.3.4 Proposed Management Options 
• It may be advisable to close one of the trails mentioned above in order to increase 

habitat effectiveness and thus, connectivity between Paradise Valley and the Valley 
of the Ten Peaks for wildlife.  It would probably be more feasible to close the 
Wasatch Pass trail given the lower level of human use it receives compared to the 
Sentinel Pass trail.   

• Another option would be to restrict the number of parties to fewer than 100 per month 
on one of the trails through the establishment of a quota system.   

• Parks Canada should also continue with the restricted access protocol or temporary or 
seasonal closures when there is known bear activity in the area.  

4.5.3.5 Management Priority 
Rating: Moderate-High 
Rationale:  
• These high elevation passes offer poor habitat and security cover for most species.  
• Larch Valley is known to be used by grizzly bears.  
• These corridors are of local significance only although they are important for 

connectivity between Paradise Valley and Valley of the Ten Peaks, especially for 
grizzly bears, which may use both valleys as part of their annual home range. 

• High human use levels within these corridors could jeopardize the functionality of 
these corridors for wary species given the scarcity of good security cover.   

 

4.6 REGIONAL CONNECTIVITY 

4.6.1 General Overview  
At the regional scale, connectivity serves to ensure the transfer of genes between 
populations.  This is usually accomplished through the dispersal of individuals from their 
natal home range to a new one.  Little information exists on the use of dispersal corridors 
within the present study area.  However, a few documented instances of dispersal suggest 
that such movements occur.  For example, wolves from packs other than the Bow Valley 
pack have been documented moving within the Lake Louise area via the Kicking Horse 
Pass (Paquet 1993) and the Pipestone and Red Deer River drainages (C. Callaghan pers. 
comm.) (see Section 3.7.5.1).    
 
From a population viability point of view, dispersal movements are important given that 
many populations in the Rocky Mountains appear to exist as metapopulations due to the 
naturally fragmented nature of the landscape.   
 
Figure 4-5 depicts potential wildlife corridors of regional significance in the Lake Louise 
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area.  
 

4.6.2 Plain of Six Glaciers - Abbott Pass 

4.6.2.1 Description 
Abbott Pass is located at an elevation of 2922 m and connects the Lake O'Hara area of 
YNP to the Lake Louise area.  It is located high in the alpine ecoregion at the top of 
Victoria Glacier, amidst a world of ice, rock and snow.  The Plain of Six Glaciers lies at 
the west end of Lake Louise and provides access to Abbott Pass.  

4.6.2.2 Species and Functions 
Due to its very high elevation, Abbot Pass does not appear, at first glance, to be a likely 
corridor for wildlife.  However, Mueller (2000) recorded the movements of radio-
collared grizzly bear #F56 through this pass in 1999.  As well, anecdotal information 
suggests that at least one, if not two, uncollared bears have used this pass in recent years 
(A. Dibb, pers. comm.).  These movements may be important for ensuring genetic 
exchange between Lake O'Hara and Lake Louise populations.  As well, as in the case of 
bear #F56, they may simply represent the movements of a bear accessing various 
resources within its annual home range.  
 
Mountain goats are regularly observed in the Plain of Six Glaciers-Abbott Pass area.  It is 
likely that they use this area as habitat.  Abbott Pass may provide for connectivity 
between this population and goat populations in YNP west of the Continental Divide.  

4.6.2.3 Key Issues 
The key factor affecting the functionality of this corridor is human use along the Plain of 
Six Glaciers Trail.  According to Jalkotzy et al. (1999), human use levels on this trail are 
high in summer and fall (>100 users/month), which is enough to disrupt grizzly bear 
security and reduce habitat effectiveness for this species.  As well, the Plain of Six 
Glaciers Teahouse is possibly located in good potential grizzly bear habitat.  Since good 
habitat is relatively scarce in this corridor, the presence of a facility may significantly 
impact grizzly bear use of the area.  
 
Little is known about the effects of human activity in this area on resident mountain 
goats, although it is possible to speculate that human encroachment onto their habitat 
could have a negative impact.  

4.6.2.4 Proposed Management Options 
• Investigate any possible negative effects of humans on goats in this area. 
• Investigate the location of the Plain of Six Glaciers Tea House and the trail 

leading to it to ensure they are not located within prime grizzly bear habitats.  If 
such were found to be the case, relocation of the Tea House or rerouting of the 
trail would improve human safety and afford greater security to bears using this 
area.  
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4.6.2.5 Management Priority 
Rating:  Moderate 
Rationale: 

• This corridor is of regional significance.  
• The high elevation pass offers poor habitat and security cover for most species.  
• High human use within the corridor requires ongoing monitoring to assess 

potential impacts of human activity on wildlife movements.  
• The extreme high elevation of Abbott Pass makes it likely less desirable than 

Wenchemna Pass for movements across the continental divide.  
 

4.6.3 Wenkchemna Pass 

4.6.3.1 Description  
Wenkchemna Pass is located west of Moraine Lake.  At 2611 m, this high elevation pass 
links the Valley of the Ten Peaks, on the Moraine Lake side, to the head of Prospectors 
Valley in KNP.  Animals moving through Wenkchemna Pass may also gain access into 
the Lake O'Hara area of YNP via Opabin Pass, which has an elevation of approximately 
2600 m.  

4.6.3.2 Species and Functions 
This pass may serve as a travel route for any number of wildlife species that use the 
alpine ecoregion.  Grizzly bears, wolverines, and mountain goats are potential candidates.  
Such movements would likely be restricted to summer due to the high elevation although 
it seems likely that wolverines could also use this pass in winter.   Mountain goats 
generally do not travel extensively in winter (see Section 13.3.2). 
 
In terms of regional connectivity, this pass offers a linkage between YNP, KNP and BNP 
wildlife populations and thus, may play a significant role in facilitating genetic exchange 
between populations within these three mountain parks.  

4.6.3.3 Key Issues 
Realized habitat values for grizzly bears are greatly reduced in this area compared to 
pristine values due to high human activity levels associated with the Moraine Lake area 
during spring, summer and autumn (see Fig. 3-2 to 3-4).  According to Jalkotzy et al. 
(1999), human use levels along the Eiffel Lake and Wenkchemna Pass trails are high 
(>100 users/month).  This situation leads to reduced habitat effectiveness and security, 
and increased habitat fragmentation for grizzly bears in an area where habitat is already 
significantly fragmented due to extreme topography.   

4.6.3.4 Proposed Management Options 
Managing this corridor is essentially a question of managing human access from the 
Moraine Lake side.  If not already done, human use monitoring should be conducted on 
the Eiffel Lake and Wenkchemna Pass trails to gain an accurate estimate of the number 
of people using these trails.  If the number of parties is higher than 100 per month, which 
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is considered the limit for grizzly bears before a significant reduction in habitat 
effectiveness or security occurs, it may be advisable to consider implementing some 
restrictions on the number of users.  An alternative strategy may be to redirect the 
Wenkchemna Pass trail away from the pass.  The trail could be rerouted to lead to 
another vista of lesser significance from the perspective of regional connectivity for 
wildlife.  

4.6.3.5 Management Priority 
Rating:  Moderate - High 
Rationale:  

• This corridor is of regional significance for movements across the continental 
divide. 

• It provides connectivity between BNP, KNP, and YNP (via Opabin Pass).  
• The high elevation pass offers poor habitat and security cover for most species.  
• High human use within the corridor requires management attention to assess 

potential impacts of human activity on wildlife movements.  
 

4.6.4 Kicking Horse Pass 

4.6.4.1 Description  
The Kicking Horse Pass is located immediately north of the core study area and connects 
the Kicking Horse Valley in YNP to the middle Bow Valley in BNP.  This is a broad, 
forested pass with a maximum elevation of 1650 m.   

4.6.4.2 Species and Functions 
This corridor is likely important for the movements of a number of species including 
wolves, grizzly bears, wolverine, coyotes and ungulates.  Low elevation, forested passes 
are rare through the Main Ranges of the Rocky Mountains and as such, they are likely 
quite important from the perspective of regional habitat connectivity for multiple species.  
The nearest other low-elevation forested pass over the continental divide is the Vermilion 
Pass located approximately 30 km to the south.  Thus the Kicking Horse Pass is probably 
an important multi-species dispersal corridor providing a linkage between populations 
within the Bow Valley watershed and populations west of the Continental Divide.   
 
Austin (1998) demonstrated, through winter tracking surveys, how the Kicking Horse 
Pass was used by wolverines primarily for east-west movements.  He believed, due to its 
low elevation and the fact that it provided an abundance of cover, that this pass was 
probably an important movement corridor for wolverines.  Austin (1998) also noted that 
the area north and west of Ross Lake was particularly heavily used by wolverines.  In 
addition, winter tracking conducted in the past three or four years has revealed that 
wolverines use the Kicking Horse Pass to gain access into the Cataract Creek and 
Sherbrooke Creek drainages from the Bow Valley (A. Dibb. pers. comm.).  Moreover, 
Paquet (1993) reported the occasional use of the pass by wolves travelling between the 
Bow Valley and YNP.  Lynx may also use the pass to gain access into Cataract Creek and 
Sherbrooke Creek drainages from the Bow Valley as well as for through movements 
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although no documented information on lynx movements in this area.  Ungulates likely 
use this corridor during the growing season.  Finally, radio-telemetry work has shown 
that grizzly bears use the Kicking Horse Pass for movements into the Cataract Creek and 
Sherbrooke Creek drainages from the Bow Valley side (A. Dibb, pers. comm.).  I 
speculate that grizzly bears may occasionally use the pass for through movements into 
the Kicking Horse drainage as well.   

4.6.4.3 Key Issues 
It has been demonstrated empirically that the TCH is avoided by wolverine (Austin 
1998), wolves (Paquet et al. 1996) and grizzly bears (Gibeau 2000).  Habitat alienation 
associated with the TCH and the CPR likely constricts the effective width of the corridor 
on either side of the valley.  Given this situation, any additional impediments could 
seriously compromise the functionality of this corridor. 
 
As well, future twinning and fencing of the TCH may seriously impede or block 
movements between the Cataract, Sherbrooke and Bath drainages.  
 
While on the east side of the Continental Divide, the corridor is relatively clear of 
obstructions to movement other the TCH and the CPR, west of the Continental Divide, 
the corridor is more severely constricted by very steep topography, the presence of the 
spiral tunnels of the CPR, the Kicking Horse campground, Cathedral Mountain Chalets 
and the Field townsite.  These issues fall beyond the boundaries of the present study area, 
however, and as such, are not discussed in detail here.   
 
Another possible issue may be the lack of landscape-level heterogeneity within the forest 
structure in the Kicking Horse Pass.  This issue is discussed in greater detail within the 
context of the Bow Valley corridor in Section 4.6.5.3 below. 

4.6.4.4 Proposed Management Options 
• Park managers should avoid any additional impediments to the movements of wildlife 

within this corridor, especially in areas where it is naturally constricted by 
topography.   

• In the event of twinning and fencing of the TCH, it will be imperative to maintain 
cross-valley connectivity for animals moving between the Bath, Sherbrooke and 
Cataract drainages.   

• Restorative work would likely be required in the vicinity of the Field townsite.  
However, this is beyond the scope of the present study.   

• Prescribed burning designed to create a heterogeneous forest structure of varying age 
classes would likely enhance habitat conditions and thus, regional scale connectivity 
for many species.  
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4.6.4.5 Management Priority 
Rating: High 
Rationale:  

• This corridor is of regional significance and suitable for multiple species due to its 
low elevation and forested nature. 

• It represents one of only a few low elevation, forested passes across the 
continental divide.  

• Locally, this corridor connects a number of drainages including the Bow, 
Cataract, Bath and Sherbrooke.  

• Significant impediments to movement exist, including the TCH and CPR.  
• West of the continental divide, a number of human activity centres, in conjunction 

with steep topography, seriously threaten the functionality of the corridor.  
• Future twinning of the TCH may seriously impede cross-valley movements 

between the Cataract, Bath and Sherbrooke drainages. 
 

4.6.5 Bow Valley Corridor 

4.6.5.1 Description  
The Bow Valley corridor lies at the heart of the core study area.  At Lake Louise, the 
floor of the valley lies at an elevation of approximately 1500 m.  

4.6.5.2 Species and Functions 
There is ample evidence suggesting that the Bow River Valley serves as a major conduit 
for the movements for a multitude of species.  In terms of regional connectivity, this 
corridor is likely one of the most important in BNP, linking populations from the upper, 
middle and lower Bow watersheds to one another as well as to other populations outside 
the park via drainages flowing into the Bow.  Moreover, because of its low elevation, the 
Bow Valley contains most of the montane habitat of BNP, which is critical wintering 
habitat for many species.  

4.6.5.3 Key Issues 
The role of the Bow Valley as the main thoroughfare, or lifeline, of BNP is highly 
significant.  As such, the maintenance of connectivity along this valley must given the 
highest priority in terms of its management.  Even a single bottleneck, or obstruction, can 
disrupt the flow through this essential corridor.  The Lake Louise area, because of the 
high levels of human activities concentrated here, has the potential to become one such 
bottleneck if development and human activity are not carefully managed.  
 
The twinning of the TCH between the Jasper turn-off and the B.C. border has the 
potential to seriously comprise movements along the southwest side of the valley, as 
animals moving between the upper Bow, middle Bow, Bath Creek and Kicking Horse 
drainages have to cross the TCH west of the Jasper junction. 
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Another issue that concerns the Bow Valley corridor has to do with the quality of habitat 
contained within the corridor at the landscape scale.  As a result of decades of fire 
suppression, the forest structure has evolved from a mosaic of stands of varying age 
classes to a homogeneous and continuous blanket of mature forest, which represents 
suboptimal conditions for most species.  This situation may been having a negative effect 
on habitat connectivity at the landscape or regional scale within the Bow Valley corridor.  

4.6.5.4 Proposed Management Options 
In order to deal with the first issue and avoid a Canmore-style bottleneck within the Bow 
Valley, managers must place high priority on ensuring the functionality of the Whitehorn, 
Bow River, and Fairview corridors contained within the Bow Valley.  These corridors, 
and strategies to preserve and enhance their functionality, were described previously in 
Section 4.3.   
 
Resolution of the issue of blockage of movements as a result of the future twinning and 
fencing of the TCH west of the Jasper turn-off will require the provision of one, and 
preferably more, high quality crossing structures in this area.  One such structure should 
be located where the TCH crosses the Bow River immediately west of the turn-off.  
Another structure should be placed near the mouth of Bath Creek so as to facilitate 
movements in and out of this drainage.  Ideally, at least one other crossing structure 
should be provided in between.  As discussed previously, ensuring permeability of the 
TCH for all species on the landscape will require very broad structures offering a variety 
of travel routes and vegetation types.  
 
Finally, if regional connectivity can be envisioned as a series of overlapping home 
ranges, then it follows that a swath of high-quality habitat will provide better connectivity 
than one in which habitat is less suitable.  Regional-scale connectivity within the Bow 
Valley would likely be enhanced through the use of prescribed burning to create a more 
heterogeneous forest structure.  

4.6.5.5 Management Priority 
Rating:  Very High 
Rationale: 

• This corridor is likely the most important conduit for the movements of multiple 
species in the central Rockies. 

• The corridor contains high habitat values for most species. 
• It is a major focal point for human activity and as such, requires the highest level 

of management attention.  
 

4.6.6 Pipestone River Valley 

4.6.6.1 Description  
The Pipestone River is a major drainage that flows into the Bow River at the Lake Louise 
townsite.  This drainage connects to the Red Deer drainage via Little Pipestone Creek, to 
the Clearwater drainage via the Clearwater Pass, and to the Siffleur River drainage via 
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the Pipestone Pass.  Elevations through this corridor are relatively low, reaching a 
maximum of roughly 2200 m at the height of the Pipestone Pass.  

4.6.6.2 Species and Functions 
The Pipestone drainage provides a low-elevation, energetically efficient route through the 
Front Ranges, connecting the Rocky Mountain Foothills to the Bow River valley.  
Wolves have been known to use this corridor (C. Callaghan, pers. comm.).  It is likely 
that grizzly bears, black bears, wolverines, cougars, lynx, coyotes, elk, moose, and deer 
use it as well.  

4.6.6.3 Key Issues 
According to Jalkotzy et al. (1999), the Pipestone trail receives only low levels of use in 
spring, summer and fall.  As a result, realized habitat values for grizzly bears in this 
drainage are high.  As long as human use remains low (<100 parties/month), this corridor 
should maintain its functionality for even the most sensitive species. 
 
One potential issue regarding the Pipestone corridor has to do with the presence of 
commercial guided horse operations in the Pipestone valley.  The Trail Riders of the 
Canadian Rockies have a rotating camp system by which they use the Pipestone drainage 
every 5 or 6 years.  When present in the valley, they accommodate up to 30 riders and 10 
pack horses per day, throughout the summer.  Other horse use in the valley appears to be 
quite low at present.  In summary, horse use levels are generally low in the Pipestone 
corridor except for years when the Trail Riders use this valley.  Future expansion of 
commercial operations could, however, have a significant negative impact on habitat 
effectiveness and security within this corridor.  

4.6.6.4 Proposed Management Options 
Because this corridor is of regional significance for multiple species, human use levels 
should be maintained at low levels.  

4.6.6.5 Management Priority 
Rating: Low-Moderate 
Rationale: 

• This corridor contains high habitat values for multiple species. 
• The corridor is of regional significance. 
• Human influence within the corridor is low at present. 
• The maintenance of low human use levels should be a priority but does not appear 

to require any major management actions at this time.   
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4.7  OTHER CORRIDORS 

4.7.1 Consolation Pass 

4.7.1.1 Description 
Consolation Pass links the Valley of the Ten Peaks to the Boom Creek drainage in the 
Vermilion Pass area of BNP.  The pass is located above the treeline at an elevation of 
roughly 2475 m.  

4.7.1.2 Species and Functions 
Consolation Pass may serve as an intra-range travel route for any number of wildlife 
species that use the alpine ecoregion.  Grizzly bears, wolverines, and mountain goats are 
potential candidates.  Such movements would likely be restricted to summer due to the 
high elevation although it seems likely that wolverines could also use this pass in winter.  
Mountain goats generally do not travel extensively in winter (see Section 3.13.2).  

4.7.1.3 Key Issues 
The functionality of the Consolation Pass corridor largely depends on human activity 
levels on the Consolation Lake, Consolation Pass, and Boom Lake Trails.  However, 
specific human use levels for the Consolation Pass area were not available to me at time 
of writing.    

4.7.1.4 Proposed Management Options 
• It would be useful to determine human activity levels in the Consolation Pass area, 

particularly on the trail leading up to Consolation Pass from Consolation Lakes. 
• Parks Canada should strive to maintain low use numbers in the upper reaches of the 

pass where security cover is generally scarce. 
• Efforts should be made to maximize habitat effectiveness in the Boom Lake and 

Consolation Lakes areas by ensuring trails and other facilities are not located within 
high quality habitats.  

4.7.1.5 Management Priority 
Rating:  Low - Moderate (depending on human use levels)  
Rationale: 
• This high elevation pass offers poor habitat and security cover for most species.  
• The corridor is likely of local significance only although it may be important for 

connectivity between the Valley of the Ten Peaks and the Boom Creek drainage, 
especially for grizzly bears, which may use both valleys as part of their annual home 
range. 

 148



 

5 GENERAL RECOMMENDATIONS 
 
In the section below I offer recommendations in the area of future research, monitoring, 
modelling, management, reporting and archiving.  Recommendations pertaining to the 
management of individual corridors were provided in the previous chapter.  
 
As an external consultant, I offer the following suggestions without a thorough 
understanding of all the activities in progress at Parks Canada and in particular within the 
Kootenay, Yoho and Lake Louise (KYLL) field unit.  I recognize that some of these 
recommendations may already have been addressed through work in progress that I may 
not be aware of at time of writing.  I encourage Parks Canada managers reading this 
report to take whatever is useful and disregard any suggestions that may seem redundant 
with what is already occurring or unrealistic within the context of established policies or 
procedures.   
 

5.1 RESEARCH 

5.1.1 Prioritization of Research Objectives 
A certain number of research priorities were identified in the Banff Management Plan.  I 
believe, however, that there would be some benefit in conducting a prioritization exercise 
at the KYLL district level as well.  While this has undoubtedly already been done on an 
informal basis, the District should consider going through a more formal prioritization 
exercise that would involve internal consultations at different levels, including field 
personnel and managers, and take into consideration external expert opinions as well.  In 
a period of extreme financial restraint for Parks Canada, top priority should be given to 
projects designed to answer questions relating to the most urgent management decisions 
at hand.  The priorities, once established, should be reviewed on a regular basis, with 
summary evaluations occurring on a yearly basis and more formal reviews being 
conducted every three years or so.  

5.1.2 Partnerships with Universities  
In a period of high research needs and extremely restricted budgets, an effective means of 
getting the most high-quality research for the dollar may be through increased 
partnerships with universities.  Graduate students are relatively inexpensive and the 
vetting of research through the defense process ensures a high standard of quality.  
Examples where such partnerships have been successful include Tony Clevenger's 
research and monitoring project on the TCH wildlife crossing structures, the Eastern 
Slopes Grizzly Bear Project and the Central Rockies Wolf Project.  These projects have, 
and continue to, generate an impressive amount of valuable research through the work of 
graduate students under the umbrella of well-organized and clearly defined projects.   
 
Other graduate work appears to be conducted on a more ad-hoc basis.  My personal 
experience as a graduate student serves to illustrate this point.  As a graduate student of 
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environmental science, I was interested in pursuing research on wildlife corridors.  
Having no connections to anyone working on this topic, I looked up Parks Canada in the 
phone directory and made some calls to a number of people within the agency.  
Fortunately for me, I eventually connected with someone who was interested in my ideas 
and my project went ahead in the Radium Hot Springs area.  However, from a Parks 
Canada perspective, I believe this way of connecting students to projects is less than 
optimal.   
 
What I suggest is a more proactive approach on the part of Parks Canada to involve 
graduate students in fulfilling its extensive research needs.  The proposed strategy would 
involve distribution of a research "wish-list" derived from the prioritization exercise 
described above to appropriate university departments.  This process would likely require 
some degree of coordination but would lead to a win-win situation for both Parks 
Canada, which would have its research needs fulfilled in a very cost effective manner, 
and for students, who often struggle to find interesting projects for their graduate 
research.  Parks Canada has a world-class natural laboratory that it can use to attract 
bright and eager students at the regional, national and international levels.  In my opinion, 
this tremendous asset is perhaps under-exploited at present time.  

5.1.3 Hypothesis-Driven Research 
Hypothesis-driven scientific research is truly the cornerstone of an adaptive management 
strategy because it provides clear answers to specific questions.  Priority should be given 
to testing hypotheses that are critical to informing the most urgent management decisions.  

5.1.4 Identified Research Priorities  
This project has led to the identification of a certain number of research priorities that are 
of relevance to the management of wildlife corridors.  Generally speaking, highest 
priority should be given to research that will inform the most pressing management 
issues.  In the Lake Louise area, some of these issues include:  
• The upcoming twinning and fencing of the TCH.  The TCH has been identified as 

one of the most important causes of habitat fragmentation within the Bow River 
valley.  Detailed analysis of cross-valley movements can lead to a better 
understanding of species-specific pre-mitigation crossing behaviours and the 
determination of the best locations for the placement of crossing structures.  Work of 
this nature has been already undertaken by Shelly Alexander, Tony Clevenger and 
others.  Efforts in this direction should continue.   

• Increasing recreational activities within identified corridors. This includes both 
winter and summer activities, especially in terms of off-trail use and the proliferation 
of unauthorized trails.  There is a need to conduct a detailed inventory of human 
activities taking place within identified corridors including type of activity, season, 
level of use and the presence of accompanying off-leash domestic dogs.  The next 
step would be to understand the impacts of these activities on the spatial and temporal 
patterns of habitat use and movements of wildlife through the corridors.  Research 
designed to better understand species-specific responses to human activity would go a 
long way toward providing a basis for enacting restrictions or controls on human use.  
A good example of this type of work is provided by George Mercer's Wildlife 
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Movement Corridor Study in Jasper (Mercer et al. 2000), which was designed to test 
specific hypotheses regarding wildlife movement patterns in relation to human use 
and development.  Highest priority for this type of research should be given to the 
Fairview corridor, which receives high levels of human use.  The LLSA within the 
Whitehorn corridor should be another priority.  

• Presence of facilities within identified corridors.  The presence of facilities within 
identified corridors requires monitoring of wildlife movements to gain a better 
understanding of the effects of these facilities on wildlife movements and establish 
baseline data against which to evaluate future management scenarios.  One example 
of where monitoring would be a priority is the area surrounding the Paradise 
Bungalows and Fairview picnic site, which lies within the Fairview corridor. 

• The effects of secondary roads on the movements of wildlife.  Winter tracking has 
provided some very coarse insights into the permeability of Lake Louise Drive and 
the ski hill road to the movements of wildlife.  However, finer-scale research is 
required to better define tolerance thresholds for the different species present.  This 
would require more detailed monitoring of traffic levels to determine daily, weekly, 
and seasonal traffic patterns.  A firmer grasp of winter traffic levels on the ski hill 
road should be a priority.  Understanding the effects of observed traffic levels on the 
spatial and temporal movement patterns of the wildlife community should be another 
priority.   

• Incomplete understanding of the ecology of lesser-known species.  The present 
project has revealed that population studies are needed for several of the species 
reviewed including wolverine, cougar, moose, mule deer, white-tailed deer, bighorn 
sheep and mountain goat.  Information on general distribution, population size, 
habitat use, seasonal habitats, inter-range and intra-range movements are lacking for 
all these species.  
 
As well, the role of human features such as developed areas and transportation 
corridors in causing habitat fragmentation for species other than large to mid-sized 
mammals has received relatively little attention in the mountain parks to date and 
consequently, remains poorly understood.  The presence and persistence of these 
species can be very important to the integrity of an ecosystem as a whole.  According 
to the principles of conservation biology, all species within an ecosystem should be 
considered and managed for, not only the large, charismatic ones.  

5.1.5 Choice of Research Technique(s) 
A variety of methods exist to gain a better understanding of wildlife species and various 
aspects of their ecology.  Some of these include aerial surveys, pellet counts, scat 
analysis, automatic still and video cameras, snow tracking, sand tracking, hair snagging, 
and radio-telemetry, to name only a few.  Whereas some people may strongly advocate 
the use of one method over another, the choice of the right method really comes down to 
the nature of the study objectives and of the specific hypotheses to be tested as well as the 
availability of resources.  
 
There appears to be some controversy over the merits of radio-telemetry work versus 
snow tracking.  In my opinion, both methods of investigation have merit and can 
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complement each other within the context of a comprehensive, multi-scale research and 
monitoring strategy.  
 
Some advantages of radio-telemetry work include: 

• It allows for tracking of animals during all seasons. 
• It allows for the identification of individual animals. 
• It allows for a better understanding of home range size, population estimation, 

mortality and survival rates, as well as broad-scale space use, movement patterns 
(including dispersal movements) and habitat selection.  

• Intensive monitoring using newer GPS collars allows for the determination of 
fine-scale movement patterns.  

 
Much of this information, which is critical from a management perspective, cannot be 
arrived at through snow tracking.  One of the most significant limitations of snow 
tracking for wide-ranging species is the incomplete picture it provides in terms of an 
animal's annual home range.  As well, it is limited to winter, which is generally not the 
busiest season in terms of human activity.   
 
Snow tracking has its benefits, nonetheless.  As Austin (1998) pointed out, "radio-
telemetry, while useful for determining gross movements and home range size, does not 
provide fine scale information on movements and habitat use that may be important in 
explaining larger scale patterns observed.  Snow tracking allows the researcher to do 
this".  Another benefit of snow tracking is that it does not involve handling of animals, 
which is the argument most often invoked by critics of radio-telemetry monitoring.  
 
Work by Clayton Apps, conducted within the context of the Southern Canadian Rockies 
Lynx Project, provides an example of how snow tracking can be used to complement 
radio-telemetry.  Apps used radio-telemetry to determine home range sizes, and gain 
information on broad-scale space use, habitat selection and movement patterns.  He 
complemented this approach with snow tracking, which allowed him to obtain finer-scale 
information, which radio-telemetry could not provide.   
 
In the final analysis, the choice of a single method of investigation over a combination of 
methods, or of one method over another, really depends on the study objectives at hand.  
Managers should keep an open mind in this regard when making decisions about the 
allocation of limited research funds.   
 
On a final note, it is very important that adequate time and funding be devoted at the 
onset of any research project for the investigation and elaboration of an optimal research 
design.  This exercise, which should include a review of relevant literature, should lead to 
a detailed articulation of objectives, hypotheses, as well as data collection and analytical 
methods.  It should also take into consideration available funding and resources.  A 
carefully planned, well designed project will likely yield superior results and be more 
cost effective in the long run than one that is put together without adequate attention to 
design and process.     
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5.2 MONITORING 
Continued monitoring of wildlife movements is essential.  In the national parks, the 
primary purpose of monitoring is to better understand the effects of human activity on 
wildlife movements and use of habitats.  Thus, it is important to monitor wildlife 
movements in tandem with human use levels.  In the Lake Louise area, where human 
activity levels are very high and steadily increasing, monitoring is vital to inform 
management decisions aimed at preserving habitat connectivity throughout the landscape 
for multiple species.  As mentioned above, monitoring will be most effective if directed 
at testing specific hypotheses identified as being of primary importance from a 
management perspective.  
 
Several Parks Canada staff I spoke with mentioned the need to revisit and possibly 
redefine the objectives of the Lake Louise winter tracking project.  I believe the project's 
objective to "document the movements of large and medium-sized carnivores and 
ungulates, in the vicinity of human development around the Lake Louise and Field 
townsites" (Arc 1998) is appropriate for an initial coarse-filter attempt at understanding 
the nature of wildlife movements across the landscape.  However, since the project's 
inception in 1993, more sophisticated questions have been articulated, which would 
require more specific objectives and possibly a corresponding reworking of the initial 
research design.   

5.3 MODELLING OF HABITATS AND CORRIDORS 
Empirically based modelling efforts aimed at identifying important habitats and the 
linkages between them for specific species should continue.  Such information can be of 
invaluable assistance in designing management strategies aimed at enhancing habitat 
connectivity.  

5.4 USING MANAGEMENT AS AN EXPERIMENT 
In Chapter 4, I offered a number of recommendations for management actions as they 
related to specific wildlife corridors.  In this section, I take a broader perspective and 
discuss the value of using management as an experiment within the context of an 
adaptive management approach.  Paquet (1993) described this concept as follows:  
 

"...the (management) plan should be hypothesis driven and adaptive; that is, 
approaches and techniques should be scientifically tested to evaluate their 
effectiveness, then management adjusted to reflect new knowledge.  Despite the 
inherent inadequacies, it is important to understand and use existing methods 
rather than to take no action while waiting until improved methods become 
available.  Accordingly, a comprehensive management plan will require 
continuous refinement and expansion, possibly over a period of decades".   

 
Within the context of Lake Louise, an opportunity exists to use management actions, 
such as human use restrictions or mitigation measures associated with either the TCH or 
secondary roads, as experiments that can lead to the answering of important questions 
and improvements in the overall management plan for the area.  In order for such an 
approach to be successful, management actions must be implemented within a framework 
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that allows for rigorous testing of their effectiveness.  This requires adequate monitoring 
prior to the implementation of actions to establish baseline data complemented by careful 
attention to research design.   
 
For example, any actions to mitigate Lake Louise Drive should be preceded by several 
years of monitoring of wildlife movements through the Fairview and Bow River corridors 
in summer when traffic levels are highest.  Without this prior information, it will be 
impossible to evaluate the effectiveness of the management strategy followed.  The same 
is true for future TCH mitigation.  Monitoring efforts have been underway for several 
years already in an attempt to collect baseline data for the Phase 3B portion of the TCH.  
Such efforts are vital and should be allowed to continue.  There is likely a need for more 
detailed work on cross-valley movements specifically in the Lake Louise area, especially 
during summer.  
 

5.5 REPORTING AND ARCHIVING 

5.5.1 Reporting 
This project has required me to read numerous Parks Canada reports.  While the quality 
of reporting was generally very good, I did come across a few areas where improvements 
could be made, especially with regards to the winter tracking reports.  Suggestions for 
improvement include: 

• Any biases in information collection should be made explicit.  For example, in 
talking to field personnel, I discovered that some years, greater tracking effort was 
directed at one corridor vs. another or at one species vs. another.  Such biases 
were not always recorded in the reports and yet, could affect interpretation of the 
results.  

• Reporting should be as complete as possible.  Again, in talking to field personnel, 
I found out that not all information, such as random observations, had been 
included in the reports.  Even random observations can be of great value, 
especially when detailed information and location are carefully recorded.   

• All information contained within a report should be easily understandable to an 
outsider.  I found this was not always the case.     

5.5.2 Archiving 
There is a need for the development of a protocol for archiving reports and digital data.  
Through conversations with Rod Thompson, Database Management Specialist in 
Calgary, I understand such a protocol is being developed at the national level for digital 
datasets.  This certainly represents a step in the right direction.  In the meantime, I offer 
the following suggestions:  

5.5.2.1 Digital Spatial (GIS) Data 
Significant progress has been made in terms of archiving GIS data through the creation of 
database management specialist positions.  One area for improvement is the creation of a 
detailed metadata file to accompany each data set.  Information that should be featured in 
the metadata file includes: 
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• Date of collection 
• Name of project within which data was collected 
• Methodology used in data collection (this should be as detailed as possible) 
• Resolution 
• Projection 

5.5.2.2 Reports 
All reports should be stored in paper format with a minimum of a "cerlox" binding and 
copies of these reports should be filed in the central Parks Canada libraries (Banff, Jasper, 
Calgary).  I found this was not done systematically and as a result, some reports were 
difficult to track down.  
 
Digital versions of reports should also be kept. These should preferably be stored as a 
single file or document containing all parts, including graphics and appendices.  
Converting the document to a PDF format appears to be the best means of doing this at 
this time.  This would avoid having the text file stored in one location and the graphics in 
another location, which is a problem I encountered on more than one occasion during the 
course of this project. 
 
Finally, there is an urgent need for an information archiving facility for the YKLL field 
unit.  At present, I understand a designated space exists for storing documents.  However, 
in order for such a facility to be fully functional, it must be staffed to ensuring ongoing 
acquisition, cataloguing and tracking of documents.  The current system makes it difficult 
for YKLL personnel to access documents due to their relative isolation.  As well, some 
documents of specific relevance to the YKLL area, such as internal reports, are of neither 
regional or national interest and as such, would be better housed locally.   
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6 GENERAL CONCLUSIONS  
 
Corridors and Ecological Integrity  
Questions of habitat connectivity and wildlife movements are intricately linked to the 
broader consideration of population viability and ultimately, of the conservation of 
biological diversity.  The preservation of native biodiversity is an integral aspect of 
ecological integrity, which in turn is the primary focus of Parks Canada's mandate.  It is 
important that wildlife corridors and their management within national parks be viewed 
within these contexts.  
 
Wildlife in the Lake Louise Area  
The Lake Louise area contains habitat for a wide range of large to mid-sized mammalian 
species.  In summer, the area is used by grizzly bears, black bears, cougars, wolves, lynx, 
wolverines, coyotes, elk, moose, mule deer and white-tailed deer.  Some use by mountain 
goats and bighorn sheep also occurs at high elevations.  In winter, ungulates generally 
retreat to lower portions of the Bow Valley and thus, are generally absent from the Lake 
Louise area.  Exceptions to this are moose, which regularly use the area in winter, and 
goats, which winter within the Slate Range.  The assemblage of species in the Lake 
Louise area is not the same as that found in the lower Bow Valley where the bulk of the 
current research on corridors has been conducted.  This needs to be taken into 
consideration in the management of corridors within the present study area and 
particularly, in the design of mitigative structures associated with the TCH.  
 
Natural Movement Corridor  
The Lake Louise study area is located within a natural movement area for wildlife.  Its 
location within the Bow Valley, the main thoroughfare of BNP, requires managers to 
ensure it does not become a roadblock for the movements of wildlife along this important 
valley.  As well, because the study area is located at the  confluence of several rivers and 
streams, and because it contains important nodes of habitat for grizzly bears, lynx, moose 
and possibly wolverines, it is an area of regional significance for cross-valley 
movements.  Thus, managers must ensure not only that wildlife can move freely along 
the Bow Valley, but from one side of the valley to the other as well.  
 
Impediments to Movements and Other Threats to Habitat Connectivity  
Habitat connectivity in the Lake Louise area has been seriously compromised by the 
presence of four major nodes of development including the Upper Lake area, the Lake 
Louise townsite, the Lake Louise ski area and the Moraine Lake area, two major 
transportation corridors (the TCH and the CPR) as well as by the presence of several 
secondary roads, which support high levels of traffic on a seasonal basis.  The TCH acts 
as a major barrier or filter to movements of many species and is a significant source of 
mortality.  Future twinning and fencing of the TCH will likely increase the barrier effect 
of the road and thus, mitigation measures must be carefully designed and implemented.  
The CPR appears to be relatively permeable to the movements of wildlife.  However, it is 
a significant source of mortality, especially for those species that use it as a travel route.  
Increasing human use within identified corridors, especially uncontrolled off-trail use, 
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has the potential to seriously negatively impact the functionality of corridors for wildlife 
movements.  The Lake Louise townsite, in conjunction with the campground, represents 
a significant impediment to cross-valley movements that is over 3 km in length.  Summer 
use at the LLSA is problematic for grizzly bears because of the high quality of habitat in 
this location for this species.  High levels of human use in the area result in decreased 
habitat effectiveness and security as well as the fragmentation of high quality habitat for 
grizzly bears.  In winter, snow tracking has shown that the LLSA represents a barrier to 
the movements of several species including wolves, wolverines and moose.  
 
Importance of Multiple Scales  
Managing for connectivity requires consideration of wildlife movements at a variety of 
temporal and spatial scales. At the regional scale, connectivity is best viewed as a series 
of overlapping home ranges.  This implies managing for broad swaths of habitat in which 
animals can move, establish home ranges, and raise young.  At a finer scale, connectivity 
allows animals to establish home ranges in optimal habitats and access resources within 
home ranges.  Partial and absolute barriers to movement, such as the TCH, likely affect in 
a negative manner the ability of many animals to do this. 
 
Managing for Multiple Species  
While a focal species is necessary for conducting scientific investigation, ecosystem 
managers must consider the needs of all species present on the landscape in their 
decisions.  This can best be achieved by a two-pronged approach.  The first part of this 
approach involves building an integrated, site-specific framework of understanding.  This 
requires the compilation of all relevant information into a coherent whole that enables 
managers to understand as much as possible about the system at hand.  The second part 
of the proposed approach involves making decisions based on the precautionary principle 
with the recognition that a complete understanding of the system will never be achieved.  
This implies rejecting simplistic, species-specific solutions in favour of solutions more 
likely to accommodate a variety of species and processes.  
 
Managing for Connectivity   
In the Lake Louise area, ensuring connectivity at multiple scales will likely require 
management actions aimed at both preserving and restoring corridors.  Moreover, as 
human activity continues to steadily increase into the future, careful planning and strict 
controls will be required to ensure these corridors continue to provide functional 
connectivity across the landscape, even for the most wary species.  At present, I have 
identified the Fairview, Whitehorn, Bow River, and Kicking Horse Pass corridors as high 
priorities for management.  The Fairview and Whitehorn corridors appear to have high 
value as travel routes for multiple species.  However, both these corridors contain serious 
human-related impediments that may jeopardize their functionality either currently or in 
the near future.  The Bow River corridor appears to be used heavily by bears.  This 
reality, coupled with the presence of a campground and high levels of human activity 
within the corridor, leads to a situation in need of immediate management attention.  The 
Kicking Horse Pass, because it represents one of only a few low-elevation, forested 
linkages across the continental divide, is highly significant in terms of regional 
connectivity.  However, a number of human-related impediments threaten the 
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functionality of this corridor.  Increasing the permeability of the Lake Louise area to 
cross-valley movements has also been identified as a top priority, especially in light of 
plans to twin Phase 3B of the highway in the not-so-distant future.  Finally, this study has 
shown that most other corridors in the Lake Louise area receive high levels of human use 
and as such, require ongoing management attention in the form of monitoring of human 
activities and wildlife movements in order to assess their current functionality and ensure 
they remain viable travel routes for wildlife into the future.  
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