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Background 
Expanding highways and increasing vehicle traffic have been identified as one of the most severe 

human-caused impacts to the ecological integrity of the Rocky Mountain cordillera. The Trans-

Canada Highway (TCH) in the Canadian Rocky Mountains has long been recognized as a lethal 

barrier to wildlife and a potential fracture zone for population connectivity in the Yellowstone-to-

Yukon region. After more than 25 years of mitigating sections of the TCH in Banff National 

Park, monitoring and research has demonstrated habitat connectivity is essentially restored across 

those sections of this major transportation corridor. However, the combined effects of an 

additional 30 kilometers of twinned TCH in Banff National Park with more lanes for traffic at 

higher speeds threatens to fragment and isolate transboundary populations of wide-ranging, 

fragmentation-sensitive species residing in the very heart of the Canadian Rocky Mountains. 

Numerous wildlife crossing structures along the 30 km of new highway construction are designed 

to mitigate these impacts by enhancing connectivity and linking habitats of key wildlife species 

over time. Thus, monitoring populations of wide-ranging species, such as lynx and wolverine, has 

been identified as a critical management objective in Banff and Yoho National Parks.   

 

The purpose of this work is to implement a wildlife monitoring and research plan to guide the 

monitoring of the TCH Phase 3B Project’s goals and objectives – reducing wildlife-vehicle 

collisions and improving habitat connectivity and genetic interchange for key species. A work 

plan was developed to adequately meet the requirements of both wildlife crossing structure-

specific monitoring as well as the broad, landscape-based ecological objectives. The following 

summarizes the Project activities for Year 2 of the project, from April 2010 through March 2011. 

 

Three full-time employees worked for the TCH Wildlife Research and Monitoring Project in 

2010-11: Project leader Tony Clevenger, and research assistants Ben Dorsey and Nikki Heim. 

During the winter field season, research assistants Barb Bertch, Jen Reimer and Alex Taylor 

worked intermittently and shared one full-time position. Jim Zettel, Cathy Gill and Andrea 

Kortello volunteered their time regularly assisting with the wolverine survey.  
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 Research preparation and logistics 
Research associate, Ben Dorsey, and field tech Nikki Heim were hired to assist on the project. 

Nikki began work in April 2010, while Ben began in September 2010.  

 

Remote cameras were ordered for the Project and placed at select wildlife crossing structures on 

phase 3A and phase 3B.  

 

Two PCA vehicles were ordered (AWD Ford Escape, Chevrolet Colorado 2WD) from the PCA 

fleet section in Kootenay NP on May 1, 2010. Vehicles were delivered in late September and 

early October 2010. We are currently using one loaned vehicle from Banff Field Unit. 

 

Marcello D’Amico, PhD candidate from Estación Biológica de Doñana (Spain) conducted 

independent research project from Sept-Oct 2010. Marcello’s research looked at small mammal 

distribution and movements through four different wildlife crossing structure design types using 

tracking tubes as method of animal detection. He is currently preparing a short paper for journal 

publication.  

 

Research was coordinated with Lake Louise-Yoho-Kootenay (LLYK) and Banff Field Units to 

address ecological integrity research questions as value added to project. Banff Field Unit wildlife 

biologist, Tom Hurd, has asked that we collect data on the impacts of human use of the Canmore-

Banff Legacy Bike Trail on wildlife use of the crossing structures. 

 

Graduate research projects that will meet the management needs of the research project in 

addition to address some more academic questions are being explored in consultation with 

university professors and potential graduate students.  

Monitoring occurrence and rate of wildlife-vehicle collisions 
Parks Canada Agency (PCA) staff and our research team collected wildlife-vehicle collision data. 

A power analysis will be conducted in Year 3 on the pre-mitigation wildlife-vehicle collision data 

to determine the amount of post-mitigation collision data required to detect statistically 

significant changes in collision rates between pre- and post-mitigation on Phase 3B. 

Monitoring wildlife crossing structures 
Methods 
As of November 2009, all of the wildlife crossing structures are being monitored by remote 

cameras. Two remote cameras are used to monitor wildlife use at wildlife overpasses and 

“secondary” wide-span bridge underpasses (currently Island; more will be completed in 2011). 

Standard monitoring of wildlife use at all other underpass structures consists of one camera per 

underpass. An exception to the one remote camera per underpass rule is where we are able to pair 

structures similar in design (e.g., 4 m x 7 m elliptical culvert) and evaluate species response to 

new (Phase 3B) vs. established structures (Phase 3A).  

 

In May 2010, we installed a remote camera at both entrances to all 4 x 7 m culverts at recently 

constructed underpasses (n=1; Temple) and established underpasses (n=4; Wolverine, Massive, 

Copper, Castle). Unlike the multivariate work that will be conducted using the monitoring data, 

monitoring response behaviour from outside crossing structures will provide important 

information on how different large mammal species respond to different crossing structure design 

types. Due to the limited amount of activity during winter, one of the paired cameras at the 
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underpasses was removed in December 2010. In spring 2011, the extra cameras will be set up 

again and continue to monitor animal responses.  

 

The wildlife overpasses on phase 3B are nearly complete structurally and one (Temple) was 

landscaped prior to winter. During winter we installed remote cameras on the Temple and Lake 

Louise overpasses and collected data on animal use. 

 

Crossing structure checks normally occur every two weeks (3 weeks in winter). During each 

check the batteries are changed and images download from camera memory cards. Any sign of 

species occurrence (tracks, scats, etc.) while visiting the crossing structure cameras is recorded. 

Once back at the warden office, we then sort through the photos and analyze them using a 

customized image processing routine we have developed using Microsoft Access software. With 

the additional camera at select underpasses for monitoring wildlife behaviour, we use only one 

designated camera (north side entrance) for quantifying wildlife use at the underpass. A 

customized image processing routine has been developed to categorize species and behaviours at 

the paired underpasses (new vs. established).  

 

For this report we summarized movement of wildlife at the Banff crossing structures by TCH 

construction phase during two periods: (1) the fiscal year period using exclusive remote camera 

monitoring from April 1, 2010 to March 31, 2011, and (2) the entire 14+ year period since 

monitoring began at the wildlife crossings in November 1996.  This period was summarized 

using track pad data from 7 November 1996 to 31 October 2009 combined with camera data from 

1 November 2009 to 31 March 2011. 

 

Results 

 

Fiscal Year 2010-11 
Phase 1 and 2 - During the last fiscal year, 1 April 2010 to 31 March 2011, a total of 5508 

passages were detected by mammals coyote-sized and larger and humans at the nine Phase 1 and 

2 wildlife underpasses (Table 1.a.)  Excluding humans, a total of 5080 crossings by large 

mammals were recorded.   Unlike previous years, elk were the most frequently detected species at 

the wildlife underpasses the last fiscal year, accounting for 48 percent of all detected wildlife 

crossings (n=2617).  Deer were a close second, accounting for 38 percent of all detected wildlife 

crossings (n=2112).  The proportion of bighorn sheep detected was significantly lower and 

detected at only 8 passages.  Among large carnivores, wolves used the underpasses 110 times, 

slightly more than coyotes that used the underpasses 103 times, black bears 80 times, grizzly 

bears 23 times, and cougars 13 times.  Human use continues to be relatively high compared to 

wildlife use, ranking third overall with slightly more than 400 passes recorded.   Human use is 

consistent with past records at about 8 percent of total use of underpasses and continues to be 

concentrated at Buffalo and Edith underpasses.   

 

Phase 3A - Monitoring of Phase 3A documented 3401 passages by wildlife and humans.  

Excluding humans, there was a total of 3301 detected crossings by large mammals (Table 1.b.).  

Deer were most frequently detected using the crossings structures (n= 2908 times, 85 percent of 

crossings detected by all large mammals).  Second to deer, elk accounted for only 2 percent of 

crossings detected by all large mammals (n=75).  Large carnivore use combined accounted for 8 

percent of crossings.  Wolves used crossing structures 82 times, grizzly bears 79 times, coyotes 

64 times, black bears 17 times, and cougars 16 times.  Wolverines were detected using the 

underpass structures along Phase 3A four times this fiscal year.  Compared to wildlife use, human 
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use was low (n= 100 crossings), over 50 percent of which included use for education and public 
awareness by monitoring staff occurring on Wolverine Overpass (n=58 crossings). 
 
Phase 3B. - Monitoring of Phase 3B detected 454 passages by wildlife and humans (Table 1.c.).  
Excluding humans, there was a total of 341 crossings by large mammals.  Human use along Phase 
3B was concentrated at the Bow open-span bridge underpass, which is frequented by 
recreationalists paddling the Bow River during summer months.  Again, deer were most 
frequently detected using the crossings structures (n=163, 36 percent of all wildlife crossings).  
Second, elk were found to use the crossings structures 109 times.  Use of crossings structures by 
moose (n=17) was concentrated at the Island underpass.  Among carnivores, coyotes used the 
structures 22 times, wolves 17 times, and grizzly bears 16 times.  Only one detected crossing was 
found for both black bear and cougar.   
 
All Wildlife Crossing Structures. - During the 2010-11 fiscal year, a total of 9363 detections by 
mammals and humans were recorded at the Phase 1, 2, 3A and 3B crossing structures.  Excluding 
humans, there were 8732 crossings by large mammals.  Deer accounted for over 59 percent of all 
wildlife use (n=5138), while elk accounted for 32 percent of all wildlife use (n=2801).  The 
proportion of large carnivore detections was < 8 percent, wolves ranking first, coyotes second, 
and grizzly bears third (Table 1.c.).  Wolverine detection was high this fiscal year and accounted 
for > 40 percent (n=4) of all detected crossings since 1996 (Table 1.c.).    
 
Total monitoring period – 1996-2011 
 
Phase 1 & 2. - Long-term monitoring began in November 1996 and was focused the first year 
solely on Phase 1 and 2 wildlife underpasses.  Since November 1996, there have been a total of 
152,862 detections of 12 species of large mammals and humans at the underpasses (Table 2.a.).  
Excluding human use, large mammals were recorded a total of 134,237 times.  Deer were 
detected 53 percent of all recorded passes (n=80,812) followed by elk (n=37,377) and bighorn 
sheep (n= 4711).  Among large carnivores, coyotes were detected using the crossings 4831 times, 
wolves 3926 times, cougars 1146 times, black bears 1008 times, and grizzly bears 351 times.  
Human use continues to be high on this phase and ranks third overall with more than 18,000 
passes recorded since 1996. 
 
Phase 3A. - Monitoring of Phase 3A wildlife crossing structures began soon after their 
completion and installation of the wildlife fence in November 1997.  Since then there have been 
65,095 passages by wildlife and humans detected at 13 Phase 3A crossing structures (Table 2.b.).  
Excluding humans, there have been a total of 64,131 detected crossings by large mammals.  
Similar to Phase 1 and 2, deer were most frequently detected using the crossings structures 
(n=53,598, 82 percent of all large mammal crossings).  Second to deer, elk were detected using 
the crossing structures at only 8 percent of all large mammal crossings (n= 5051).  Among 
carnivores, coyotes used the structures 2534 times, wolves 1586 times, grizzly bears 492 times 
and black bears 287 times.  Wolverine use of the crossings increased from four passes to nine 
passes between March 2009 and March 2011.   Human use continues to be low on Phase 3A 
compared to Phases 1 and 2 (n= 964 crossings vs. 18,625 crossings, respectively). 
 
Phase 3B. – Five Phase 3B wildlife crossing structures were monitored beginning in December 
2007.  Since then, we have documented 639 passages by wildlife and humans at these crossings 
structures (Table 2.c.).   Excluding humans, there have been a total of 443 detected crossings by 
large mammals.  Crossing structures along Phase 3B are still undergoing construction and 
assorted activities around them.  For this reason, most of the human use detected at the structures 
was construction personnel.  Human use was frequently detected using the crossing structures 
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(n=196).  Similar to Phase 1, 2, and 3A, deer were most frequently detected using the crossings 

among the large mammals (n=183, 29 percent of all large mammal crossings).  Again, similar to 

Phase 1, 2, and 3A elk were second to deer (n=113, 18 percent of all large mammal crossings).  

Among the carnivores, coyotes used the structures 47 times, wolves 35 times, grizzly bears 30 

times, black bears only 6 times, and cougars on only one occasion.  Wolverines were recently 

detected using crossings structures along Phase 3B four times between March 2009 and March 

2011. 

 

All Wildlife Crossing Structures - A total of 218,596 detections by mammals and humans have 

been recorded at the Phase 1, 2, 3A and 3B crossings structures (Table 2.c.).  Excluding humans, 

there were 198,811 crossings by large mammals.  Grizzly bear, moose and wolverine continue to 

be the only species that have been detected more times at crossing structures along Phase 3A.  

Phase 3B has been monitored for a relatively short time compared to Phase 1, 2, and 3A.  Since 

December 2009, grizzly bears have used the crossings along Phase 3B more than black bears; 

while deer and elk are most commonly detected at the crossings (46 percent of all large mammal 

crossings).  Coyotes, black bears, elk, deer and bighorn sheep remain more common crossers 

along Phases 1 and 2.  Overall, approximately 70 percent of all wildlife crossing occurred along 

Phases 1 and 2, an increase from 66 percent in 2009. 

 

Consistent with the latest summary of wildlife crossing use (Clevenger et al. 2009), deer made up 

62 percent of all crossings detected, while elk were only detected 19 percent of the time (Table 

2.c.).  The proportion of large carnivore detections was < 8 percent.  Wolverine detections 

increased from 4 to 13.  Crossing detections by wolverines increased westward along the TCH 

beginning at Phase 3A structures (Table 2.b.).  Since 1997, grizzly bear use increased steadily and 

peaked in 2008 (n=180) (Figure 1).  However, grizzly bear use of the crossings has decreased in 

the last three years. This decrease can be partly explained by a reduced number of grizzly bears 

residing in the Bow Valley compared to previous years when at least two adult females with 

offspring were in the area and used the crossings on a regular basis. Among large carnivores, 

most grizzly bear and wolf crossings continue to occur at the two wildlife overpasses and the 

Healy underpass, however, wolf crossings at underpasses east of Banff have increased 

significantly with > 1200 detections at the Duthil underpass (Table 2.a.).  Black bear and cougar 

use continues to be more dispersed among the crossings structures. 

Monitoring culverts as crossing structures  
This work has not begun yet since the culverts were still under construction this year. An 

inventory, of below-grade culverts for wildlife passage will be made early in Year 3; this will 

include a precise spatial location using Geographical Positioning System (GPS) software. 

Monitoring of the culverts for small and medium sized mammal use will take place during Year 3 

winter (2011-12). 

Wolverine response to the TCH and Phase 3B mitigation  
Background 
 

Research along the newly twinned section of the TCH will be particularly important for local 

populations of wolverine. Their populations have experienced considerable range reduction over 

the last 50 years and are considered a species of “Special Concern” and a species that “May be at 

Risk” in Alberta. Loss of habitat and barriers to movement are recognized as threats that further 

diminish and fragment the critical landscapes they utilize and need for dispersal within their 

regional metapopulation. There is little information on wolverine distribution, habitat use and 
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response to human disturbance in the Mountain Parks. To our knowledge, there is no information 

anywhere in the species range regarding how wolverines respond to major transportation 

corridors such as the TCH, mitigation measures such as wildlife crossing structures and exclusion 

fencing.  

 

Our research will collect baseline information on wolverine occurrence and effects of the TCH on 

wolverine movements and gene flow. Wolverine use will be monitored at the newly constructed 

Phase 3B and existing crossing structures on Phase 1, 2 and 3A (Objective 2). Data on wolverine 

behaviour and response to Phase 3B mitigation measures (fencing and crossing structures) will be 

collected opportunistically, primarily during winter via snowtracking individual movements. The 

latter is an important part of the Phase 3B mitigation assessment and has huge potential to inform 

transportation agencies charged with planning and mitigating highway construction and upgrade 

projects in wolverine range in western Canada and the US. Efforts are being made to secure 

funding which would allow us to focus more attention on this aspect of Objective 3. 

 

Study design development, research coordination and logistics 
 

The research and monitoring plan addresses how roads (TCH, Hwy 93) and other man-made and 

natural barriers influence wolverine movement and gene flow. In Q3 this work was being 

prepared and fieldwork began by setting out hair traps to genetically sample the wolverine 

population in mid-December 2010. Preparatory work in Q3 consisted of fine-tuning the 

methodology being used for the project, purchasing the necessary equipment and supplies to 

conduct the fieldwork, and securing internal support from Parks Canada field unit staff (public 

safety, trail maintenance, resource conservation and volunteer programs). Researchers being 

consulted on wolverine survey study design, methods and analysis were: Dr. M. Schwartz 

(Conservation Genetics Team Leader and Research Ecologist at the U.S. Forest Service Rocky 

Mountain Research Station, Missoula, Montana), Jason Fisher (Mammal Ecology Research 

Scientist, Alberta Innovates, Victoria, BC), Garth Mowat (Carnivore biologist, Ministry of 

Environment, Nelson, BC), and Kyran Kunkel (World Wildlife Fund, Missoula, MT). 

 

During Q3, areas where potential hair sampling sites will be placed were visited and GPS’ed 

within survey area. Equipment and supplies required for the winter surveys were purchased. 

Beaver carcasses were obtained on a regular basis by Conservation Officers in Canmore and 

Ponoka County.  Protocols for data collection, backcountry travel etc. were developed in 

consultation with LLYK and Banff FU wildlife and public safety staff.  

 

Avalanche safety training: Field staff took part on a weeklong Avalanche Safety Training Course 

(Level 1 & 2) in early December taught by ACMG ski guide Felix Camire (El Gato Adventure, 

Canmore, AB).  

 

A meeting with Banff and LLYK Field Unit staff took place in mid-October at the Banff Warden 

Office. The project objectives and methods were presented to PCA staff. Input was requested 

from Resource Conservation staff with regard to proposed hair trap locations; with public 

(visitor) safety staff regarding avalanche safety in accessing the proposed sites; communications 

with public safety during the winter survey; communications with Banff dispatch; training 

requirements for volunteers assisting with the survey and internal communications. 

 

Study area 
 

The survey area was delineated by creating a 30 km buffer around the TCH from Castle Junction 

(Banff NP) to the west boundary of Yoho NP (Figure Map1). The area encompasses 
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approximately 6000 km2 and was overlaid with a 12 x 12 km grid. The grid network allowed for 

a stratified systematic sampling approach. The 12 x 12 km grid cell size is slightly larger than the 

standard 10 x 10 km grid used for most surveys to monitor wolverine populations (Koen et al. 

2008). The slightly larger cell size was chosen to increase the sampling area. Since a large part of 

the study area consists of rock and ice the increased cell size would have little effect on sampling 

success. One sampling location (hair trap; see below) was identified in each grid cell. However, 

to increase probability of detection and movements within the TCH corridor an additional 

sampling site was placed in select grid cells that were adjacent to the highway. Sampling 

locations were > 6 km apart, >2 km from highways, >500 m from heavily used trails or 

backcountry sites, and >200 m from any other trails. The location of sampling sites was 

determined by placing them along areas identified as potential travel corridors for wolverines, 

typically valley bottoms leading to subalpine and alpine areas. Sampling sites were required by 

Parks Canada to be outside avalanche terrain exposure scale (ATES) Class 2 (challenging) or 3 

(complex) areas. Access to any sampling sites that required travel through or near Class 2 or 3 

areas had to be approved by the Mountain Park Visitor Safety manager. 

 

Methods 
 

Two methods of detecting wolverine occurrence were used in the survey: 1) Hair traps consisted 

of a whole skinned beaver carcass nailed to a tree and secured with baling wire. Barbed wire was 

wrapped from the carcass down to ground level. Wolverines climb the tree several times before 

removing the carcass, and in doing so leave hair on the barbs. Beaver carcasses were stored in 

lockable 45 gallon drum barrels and placed strategically in the study area, particularly the more 

remote hair trap sites, to minimize the amount of weight to carry into each site; 2) a remote 

infrared-operated camera (Reconyx Silent Image and PC85) was placed at each hair trap site to 

photo-document wolverine visits and behaviour at the site. Cameras were equipped with Lithium 

AA batteries and a compact flash card for data storage. To attract wolverines to the hair trap site a 

commercial trapping lure was smeared on a cloth and hung high in the air to disperse the lure in 

the area.  

 

Hair trap sites were checked three times at monthly intervals after they were set up. Nearly all 

hair trap sites were accessed on skis. However, monthly Alberta Snow Survey flights provided 

helicopter access to remote hair trap sites (Fish Lakes, Baker Upper) and snowmobiles were used 

on a few occasions in conjunction with cross-country ski tracksetting work (Moraine, Pipestone) 

and Visitor Safety snow survey work (Tak Falls). Hair trap sites were removed during the third 

and final sampling session. 

 

Results 
 

A total of 48 hair trap sites were established in the study area. Hair trap sites were set up during 

the first month of the survey starting 14 December 2010. One site (Amiskwi Upper) was not set 

up during the initial set up period, but one month later and therefore sampled only twice. 

Additionally, one site (Windy) was taken down after the second sampling session. Sampling 

sessions 1 and 3 were comprised of 47 hair trap sites, while sampling session 2 consisted of 48 

hair trap sites. 

 

The total distance (round trip) to the hair trap sites in Banff, Yoho and Kootenay Parks was 499.2 

kilometers. The round-trip distance to the five sites located outside the national parks was 45 

kilometers. Each hair trap site was visited four times (set up plus three sampling sessions), thus 

the total distance traveled by research staff was over 2000 kilometers during the four-month 

period. . Of the 48 sites, 40 (83%) required travel in Class 1 avalanche terrain, six sites (13%) in 
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Class 2, and two sites (4%) were accessed by travel in Class 3 terrain. Nearly all sites were 

located in Class 1 avalanche terrain; only one (Macarthur Pass) was in Class 2 terrain. 

 

The visitation rate to the hair trap sites increased during the three sampling sessions, similar to 

what was reported by Fisher et al. (2009) in the Willmore Wilderness Area. Session one had a 

percent visitation rate of 38% (18 of 47 sites), 71% of the sites (34 of 48 sites) were visited in 

session two, while 79% (37 of 47 sites) of the sites were visited by wolverines during the third 

and final session (Figures Map2, Map3, Map4). Overall, 84% of the sites were visited during at 

least one session. Eight sites were not visited by wolverines during the survey; five in the national 

parks (Bow Lake, Baker Lower, Hoodoos, Porcupine Cr, Amiskwi Upper [sampled only twice]) 

and three outside the national park (Nicholson, BC West Gate, Spilly). Within the national park 

boundary, 89% of the sites were visited by wolverines. Of the 40 sites visited by wolverines, 6 

(15%) were visited only one time, 19 (48%) were visited twice, and 15 (38%) sites were visited 

all three sampling sessions.  

 

At the time of writing we have not been able to methodically review the photographs obtained 

from the hair trap sites. Two wolverines were photographed at the same site at the same time on 

several occasions. We plan to review the photographs during the summer and quantify the 

number of times and sites where more than one wolverine were seen together. The same is true 

for non-target species that were photographed at the hair traps, including lynx, wolves, cougars, 

coyotes, etc. 

 

More than 850 hair samples were collected during the three sampling sessions. Not all samples 

were from wolverines since we collected all hair samples found at the hair traps. Although it is 

not quantified for this report, hair samples were obtained at nearly all sites with confirmed visits 

by wolverines. The amount and quality of hair samples collected at each site will ultimately 

determine whether there is extractable DNA from the samples and the ability to identify 

genotypes and individuals in the study area. 

 

Future work 
 

Summer-Fall 2011: 

 Analysis of hair samples - Hair samples analyzed at the US Forest Service Conservation 

Genetics lab in Missoula, Montana. Analysis is expected to be completed by fall 2011. 

 Report writing - The results from the winter 2010-11 survey will be summarized in a 

stand-alone technical report and a short manuscript will be prepared describing occupancy 

and behaviour of wolverines derived from noninvasive sampling methods in the Canadian 

Rocky Mountains. 

 

Winter 2011-12: 

 Addressing the data gaps – A limited amount of noninvasive genetic survey work will be 

conducted this winter. During this period, attempts will be made to try and sample areas 

that were under-sampled or not sampled at all (Moose Creek, Glenogle, Upper Ice) during 

the previous winter. Some of the sampling may be combined with the monthly Alberta 

Snow Survey flights. 

 Experiment with alternative hair capture techniques – There could be improvements in 

hair capturing techniques which the project would like to investigate. The barbed wire 

technique does not consistently capture hair from wolverines. Other barbed wire 

configurations (loose wrap vs. tight wrap), varying tree circumference for barbed wire, 

and capture methods such as gun brushes, may provide better hair capture success.  
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Winter 2012-13: 

 Repeat winter 2010-11 survey – This winter the winter 2010-11survey will be repeated 

throughout the same study area in order to increase sampling of missed individuals during 

the winter 2010-11 survey and new individuals recruited into the population during the 

last two years.  Given the results from the genetic analysis (extraction success primarily) 

the project will be able to identify key areas where sampling effort is needed. These will 

be areas where wolverines are known to regularly occur but DNA extraction was not 

possible, or areas that constitute gaps in sampling within the study area. 

 

Wolverine Watch 
 

A citizen science-based program to assist wolverine research began with seed funding from the 

Alpine Club of Canada (ACC). The aim of Wolverine Watch is to add information on wolverine 

occurrence in the Canadian Rockies, increase awareness regarding their tenuous status, and 

recruit people interested in assisting us with the noninvasive survey described above.  

 

During the course of the winter more than 50 people registered to assist with the noninvasive 

surveys. Most volunteers were from Banff and Canmore, however, some from as far away as 

Calgary, Golden and Invermere. Volunteers had a range of skills and backcountry winter travel 

experience. Delays resulted in obtaining liability insurance for the volunteers to assist on the 

project until March. Once the project obtained insurance for volunteers from the State of 

Montana, they begin assisting staff check the hair traps. A dozen or more volunteers eventually 

assisted in the field. The interest in participating in WolverineWatch has been high and the 

project will continue to collect information on wolverine observations and use volunteers in the 

field in the future. 

Monitoring harlequin duck movements at Moraine Creek 
Monitoring of potential female movements began on 21 June 2010 and continued until 9 July 

2010. The Banff NP Volunteer Engagement Program was solicited to assist with monitoring 

harlequin duck movements. Volunteers monitored each day between the start and end date. No 

harlequin ducks were observed on the creek or flying above it. There was no evidence of female 

nesting in the Moraine Creek drainage above the TCH. The monitoring of female movements up 

and down Moraine Creek to and from the Bow River will continue in Year 3. 

Baseline data collection along TCH in Yoho National Park 
No work was begun during the first year other than routine data collection on carnivore 

movements across the TCH during winter. This work is being conducted by the LLYK wardens 

on a regular basis (once per week as conditions permit) during winter. 

Texas gate monitoring 
Work began in Q3 by obtaining remote cameras and security boxes to house cameras at select 

Texas gates. Gates identified for monitoring during include: Banff Industrial Compound, 

Highway 93 N junction, South side of Hwy 1A/TCH junction at 5-Mile Bridge, Sunshine 

interchange and Whitehorn Avenue (Lake Louise) North. To minimize the number of vehicles 

photographed we plan to configure the cameras to operate only during crepuscular and nighttime 

hours, thus avoiding the bulk of vehicle traffic during daytime. No monitoring took place during 

Year 2, however, at the time of writing remote cameras are being installed at the 93 N Junction 

and Sunshine gates. 
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TCH Mitigation design and technical assistance 
Regular communication was made between our Project and PCA Highway Service Centre 

regarding (1) landscape design of Phase 3B wildlife overpasses, (2) fencing adjacent to wildlife 

overpasses, (3) newly-installed Texas gates and fencing on Whitehorn Road and (4) potential 

combined mitigation of the CP Railway and TCH. 

Research publications and technology transfer 
Listed below are technical reports, scientific publications and presentations that have been a part 

of the continuing Project in Banff and LLYK Field Units.  

 

Books 
 

Beckmann, J, AP Clevenger, M Huijser, J Hilty (eds). 2010. Safe passages: Highways,  

wildlife and habitat connectivity. Island Press, Washington DC. 

 

Van der Ree, R, J Jaeger, AP Clevenger, E Van der Grift (eds.). 2010. Effects of roads and  

traffic on wildlife populations and landscape function. Special issue, Ecology and Society  

(online). 

 

Journal articles 
 

Kociolek, A., A.P. Clevenger, C.C. St Clair, D. Proppe. 2011. Effects of the road transportation  

network on bird populations. Conservation Biology 25:241-249. 

 

Ford, AT, AP Clevenger. 2010. Validity of the prey trap hypothesis for carnivore-ungulate 

interactions at wildlife crossing structures. Conservation Biology 24:1679-1685. 

 

Clevenger, AP, AT Ford. 2010. Terrestrial mitigation: Wildlife crossing structures, fencing and 

other highway design considerations. Chapter in Safe passages: Highways, wildlife and habitat 

connectivity. J Beckmann, AP Clevenger, M Huijser, J Hilty (eds.). Island Press, Washington DC  

 

Ford, AT, AP Clevenger, K Rettie. 2010. Banff Wildlife Crossings, Trans-Canada Highway,  

Alberta – An international public-private partnership. Chapter in Safe passages: Highways,  

wildlife and habitat connectivity. J Beckmann, AP Clevenger, M Huijser, J Hilty (eds.). Island  

Press, Washington DC  

 

Ford, AT, AP Clevenger, MP Huisjer, A Dibb. Accepted. Planning and prioritization strategies 

for phased highway mitigation using wildlife-vehicle collision data. Wildlife Biology. 

 

Gunson, K., A.P. Clevenger, A.T. Ford, B. Chruszcz, C. Mata, F. Caryl. In prep. Scalability of 

ungulate-vehicle collision models in four watersheds of a forested mountain ecosystem.  

Literature cited 
Clevenger, A.P., A.T. Ford, and M.A. Sawaya. 2009. Banff wildlife crossings project : 

Integrating science and education in restoring population connectivity across transportation 

corridors. Final report to Parks Canada Agency, Radium Hot Springs, British Columbia, Canada. 

165 pp. 
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Fisher, J.T. et al. 2009. Wolverines on the edge of Alberta’s Rockies. Alberta Research Council, 

Edmonton, Alberta. 

 

Koen, E.L. et al. 2008. Surveying and monitoring wolverines in Ontario and other lowland, boreal 

forest habitats: Recommendations and protocols. NWSI Field Guide FG-06. Ontario Ministry of 

Natural Resources, Peterborough, Ontario. 

 

Technology transfer – Technical reports 

Clevenger AP, Ford AT & Sawaya MA. 2009. Banff wildlife crossings project: Integrating 

science and education in restoring population connectivity across transportation corridors. Final 

report to Parks Canada Agency, Radium Hot Springs, British Columbia, Canada.165pp. 

 

Clevenger, A. P. and M.P. Huijser. 2009. Handbook for Design and Evaluation of Wildlife 

Crossing Structures in North America. Department of Transportation, Federal Highway 

Administration, Washington D.C., USA. 

 

Miistakis and WTI are engaged with partners in a series of transportation related projects to 

secure north-south wildlife connectivity in this east-west peri-urban transportation corridor. In 

2008, Miistakis and WTI co-hosted the At the Crossroads: Highway 3 Transportation Corridor 

Workshop (www.rockies.ca/crossroads) that brought together leading scientists to identity 

important north-south wildlife corridors. Based on recommendations from the workshop, we have 

developed a road ecology project focused on Highway 3. The research will develop a series of 

practical and applied recommendations for short and long-term mitigation of wildlife movement 

across the transportation corridor. The report will be provided to the BC Ministry of 

Transportation (BCMoT) and Alberta Transportation (AT) to implement recommendations. 

Funding is being sought to deliver training workshops to AT and BCMoT staff working in the 

Highway 3 corridor. 

Technology transfer - Science and management conference presentations 

 Presentation made by T Clevenger to Chinese Academy of Transportation Sciences titled 

“Planning, design and performance evaluation of mitigation measures for wildlife 

populations”, Beijing, China September 17, 2010.  

 International Congress on Conservation Biology, Edmonton, Alberta, 3-9 July 2010. 

Presentation made by T Clevenger: “Advances in Road Ecology – Mitigating Continental 

Bottlenecks: How small-scale mitigation has large scale impacts” as part of session titled: 

“What’s the Big Idea: A Conversation on North American Continental Conservation” 

 T Clevenger is continuing to provide guidelines from the planning, design, monitoring and 

research of 24 planned wildlife crossing structures along 15 miles of Interstate 90 

expansion in the Snoqualmie Pass in Washington. 

 The effectiveness of the Banff wildlife crossings were shared with the Western Governors 

Wildlife Council and 100 guests in Denver, CO on 1 December 2010 as part of a reception 

for ARC: International Wildlife Crossing Infrastructure Design Competition.  The 

Canadian Consulate – Denver co-sponsored the reception and the Consul General for 

Denver gave a presentation at the reception regarding Canada and Parks Canada’s 

leadership in wildlife crossings. 

 Presentation made by T Clevenger to the Remote Camera Meeting, Calgary, AB, Feb. 17, 

2011. 
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Visitors 

 T Clevenger made presentation and toured wildlife overpass with group of 30 

conservation biologists from the Wildlife Conservation Society (WCS) on June 30, 2010. 

The biologists were from all of WCS’s world offices, including Asia, Africa and Latin 

America. 

 T Clevenger made presentation and toured wildlife overpass with seasonal interpreters and 

visitor education specialists from Parks Canada (Banff and LLYK Field Units) on July 2, 

2010. 

 T Clevenger made presentation and toured wildlife overpass with Laura Tepper on July 

12, 2010. Ms. Tepper is a graduate student and been awarded a Scott Traveling Fellow 

from the University of California, Berkeley, School of Environmental Design. 

 T Clevenger assisted the Yellowstone to Yukon Conservation Initiative by touring Y2Y- 

funder Diana Blank and others in her hiking group on August 19, 2010. 

 Jason Fisher from Alberta Innovates visited T Clevenger to discuss research in the 

Canadian Rockies and future research objectives in the Alberta Foothills and areas 

adjacent to the national parks. 
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Partnership coordination and funding 
As project manager, the Miistakis Institute has facilitated twenty four project team meetings since 

April 01 2010 including our annual Steering Committee meeting held March 16 2011.  

 

In the spring of 2010 a Share Point was established to facilitate communication between Project 

Team members. The Share Point drive provides access to project documents, budgets, reports, 

meeting minutes, images and has a calendar that tracks team meetings and important events. 

 

A project data sharing agreement was signed between the Miistakis Institute, Parks Canada and 

the Western Transportation Institute. The agreement was created to facilitate the implementation 

of the Wildlife and Transportation Monitoring and Research in the Rocky Mountain Parks project 

and to facilitate the exchange and use of data in support of the on-going wildlife monitoring and 

research plan to facilitate road ecology research on the Trans-Canada Highway through Banff 

National Park.  

 

Partnership Coordination 

The larger partnership enables the investment of each partner to be leveraged. As well, it 

facilitates the creation of other projects deemed important and relevant by the Steering 

Committee to be created.  

 

The role of maintaining the existing partnership, as well as being vigilant for worthwhile 

opportunities to expand the partnership, is shared by the Western Transportation Institute (WTI) 

and the Miistakis Institute (MIR). 

 

The MOU Steering Committee, as laid out in the agreed-upon governance structure, met on 

March 16 2011 to approve the Year 3 Workplan and budget and discuss other opportunities. This 

meeting served as the 2011/2012 annual Steering Committee meeting as required by the 

Contribution Agreement.  

 

Fundraising  

The primary sources of funding for the Project include Parks Canada Agency and the Western 

Transportation Institute, who have each committed significant multi-year support. Beyond that, a 

number of philanthropic foundations have made year-to-year contributions (as required by their 

structure), and a number have been, and will be, courted on an on-going basis. The committed 

funding is largely directed at the research and monitoring activity, leaving the communications 

and outreach activities as the main area in need of foundation support.  

 

In 2010/2011 resources were secured from the following: 

Mountain Equipment Coop ($20,000.00) 

McLean Foundation ($10,000.00) 

Alberta Sport, Recreation, Parks and Wildlife Foundation ($5,000.00) 

TD Friends of the Environment Foundation ($5000.00) 

Wilburforce Foundation ($19,132.00) 

Woodcock Foundation ($45,000.00) 

Lake O’Hara Lodget ($800.00) 

Private Donation ($10,000.00) 
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Project management and communications 
 

Media Launch 

 
On April 9 2010 Parks Canada produced a News Release “Government of Canada Invests in 

Protection of Motorists and Wildlife in Banff National Park”. This news release marked the 

official announcement of Parks Canada support and partnership in the project collaboration. The 

announcement took place at the Parks Canada Visitors Centre in Lake Louise and was hosted by 

Pam Veinotte, Superintendent of LLYK. Mr. Blake Richards, Member of Parliament for Wild 

Rose delivered the announcement on behalf of the Honourable Jim Prentice, Canada’s 

Environment Minister and the Minister responsible for Parks Canada. The event was attended by 

numerous news outlets. The following pictures were taken by local media to document the event. 

 

  
 

Media 

 
An article on the wolverine research and Wolverine Watch appeared in Banff’s Crag and Canyon 

and the Canmore Leader after the talk at the monthly ACC meeting. 

T Clevenger was interviewed by CBC’s Eye-opener radio program about the wolverine research 

and Wolverine Watch on December 23, 2010. An article on the wolverine research appeared in 

the Calgary Herald and the Vancouver Sun on April 26 and 27, 2011. The Crown of the 

Continent E-magazine featured a story on the project in their spring 2011 edition. 

 

Communications Strategy 

 
The Miistakis Institute, Western Transportation Institute and Parks Canada worked together on 

the development of a communications strategy. Miistakis played the lead role on the strategy. The 

purpose of the communications strategy is to identify and describe communications activities 

which will support the wildlife monitoring and research project and its overall goals, namely: 

 Habitat connectivity and genetic interchange are improved for key species across the 

TCH transportation corridor; 

 Wildlife-vehicle collisions are reduced on the TCH through the mountain parks; and  

 Habitat connectivity and genetic interchange are improved and wildlife-vehicle collisions 

are reduced in other jurisdictions. 

 

To achieve those goals, the communications program will focus on the following strategic 

objectives: 

 TCH wildlife mitigation structures and practices are supported by decision-makers; 
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 Connectivity research and monitoring for the TCH through the mountain parks is 

sustainable; 

 Wildlife mitigation structures are respected and supported by local communities, visitors, 

and road-through traffic; and  

 Transportation ecology learnings are transferred and applied in other jurisdictions. 

  

The communications strategy is now complete and is included within the appendices. 

 

Graphics 

 
Miistakis staff worked with a University of Calgary graduate student (Matt Knapik) to create a 

new name for the project along with a logo and other graphic materials for communications 

purposes.  Matt generated prototypes for two potential names: “Highway Wilding” and “Bridging 

the Landscape”.   “Highway Wilding” was selected as the new project name.  The graphics are 

included in the appendices. 

 

Highway Wilding Webisodes 

 
We have partnered with Leanne Allison, an award-winning filmmaker, to create several short 

videos about road ecology, the mitigations for wildlife on HWY 1, and the wolverine research.  

These “webisodes” will be hosted on our Highway Wilding website (highwaywilding.org), in 

addition to on the Highway Wilding channel on YouTube.com 

 

Volunteer Recruitment 

 
Volunteers were actively recruited for assisting with the research.  A recruitment postcard and 

poster were created, and distributed through numerous outlets including: U of C Outdoor Program 

Centre, Mountain Equipment Co-op, Out There, Kananaskis Country Visitor Centres – Barrier 

Lake and Peter Lougheed, Banff Mountain Film Festival, Gear-Up Sports, Switching Gears, 

Banff Mountain Magic and Vertical Addiction. Volunteer recruitment notices were distributed via 

email to numerous outdoor clubs (including nordic, backcountry, snowshoeing and ice climbing 

enthusiasts), naturalist clubs and other interested contacts.   
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Appendices 
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Figure 1.  Total number of detected grizzly bear crossings at the Banff wildlife crossing 

structures between 1997 and 2010. The number of crossing structures available to grizzly 

bears is constant during the 14-year period. 

 



Table. 1.a. Data summary from wildlife crossing structure monitoring using remote cameras, April 1, 2010 to March 31, 2011.  

Phase 1 & 2 Wildlife Crossings 

CS CS type 
Grizzly 
Bear 

Black 
Bear 

Bear 
Sp Wolf Cougar Coyote Moose Elk Deer Sheep 

Wolv-
erine Lynx Human  Total

1East Open span 0 4 0 2 3 0 0 151 553 0 0 0 2 715

1Carrot 
Creek 
bridge 0 11 2 0 1 6 0 24 38 0 0 0 12 94

1MC Culvert-lg 0 5 1 2 3 1 0 110 620 0 0 0 0 742
1DH Open span 2 25 4 92 2 2 0 312 311 0 0 0 3 753
1PH Open span 0 20 0 0 0 16 0 368 90 0 0 0 14 508
Buff Open span 0 0 0 0 2 41 0 1057 188 0 0 0 209 1497
1V Open span 1 8 2 0 0 9 0 195 48 0 0 0 48 311
1Edith Open span 0 0 0 2 0 25 0 257 192 8 0 0 139 623
Healy Open span 20 7 2 12 2 3 3 143 72 0 0 0 1 265
TOTAL PHASE 1 & 2 23 80 11 110 13 103 3 2617 2112 8 0 0 428 5508

 

Table 1.b. Phase 3A Wildlife Crossings 

CS CS type 
Grizzly 
Bear 

Black 
Bear 

Bear 
Sp Wolf Cougar Coyote Moose Elk Deer Sheep 

Wolv-
erine Lynx Human Total

WOP Overpass 16 2 0 3 10 14 5 0 872 0 0 0 58 980
WUP Culvert-lg 0 0 0 0 0 0 0 0 41 0 0 0 2 43
BOURG Culvert-med 2 0 4 2 0 3 0 0 40 0 0 0 0 51
WCR Crk bridge 8 1 0 6 3 1 1 12 218 0 0 0 6 256
MASS Culvert-lg 2 0 0 3 0 8 2 8 212 0 0 0 0 235
SAW Box 8 0 0 11 0 5 14 4 41 0 0 0 0 83
PILOT Box 1 0 2 9 0 4 0 4 48 0 0 0 0 68
REUP Box 12 1 0 2 0 0 0 2 0 0 0 0 0 17
REOP Overpass 14 3 0 16 2 6 18 4 1111 0 0 0 12 1186

RECR 
Creek 
bridge 1 7 0 4 1 6 0 0 52 0 0 0 11 82

COPPER Culvert-lg 0 0 0 0 0 0 0 2 48 0 0 0 1 51
JOHN Box 4 3 2 10 0 15 0 2 13 0 3 0 0 52
CASTLE Culvert-lg 11 0 1 16 0 2 7 37 212 0 1 0 10 297
TOTAL PHASE 3A 79 17 9 82 16 64 47 75 2908 0 4 0 100 3401



Table 1.c. Phase 3B Wildlife Crossings 

CS CS type 
Grizzly 
Bear 

Black 
Bear 

Bear 
Sp Wolf Cougar Coyote Moose Elk Deer Sheep 

Wolv-
erine Lynx Human Total

MORAINE 
Creek 
bridge 2 0 1 1 0 2 2 3 6 0 0 0 1 18

TOP Overpass 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TUP Culvert-lg 5 0 0 4 0 7 0 0 11 0 0 0 2 29
ISLAND Open span 5 0 0 4 0 4 15 16 34 0 0 0 5 83
BOW Open span 2 1 2 4 1 4 0 57 91 0 0 0 77 239
LLOP Overpass 0 0 0 0 0 4 0 3 3 0 0 0 0 10
PIRAN Culvert-lg 2 0 2 4 0 1 0 30 18 0 0 0 18 75
TOTAL PHASE 3B 16 1 5 17 1 22 17 109 163 0 0 0 103 454
GRAND TOTALS 118 98 25 209 30 189 67 2801 5183 8 4 0 631 9363

1Monitoring data from 1 November 2010 to 31 March 2011 were not included in this summary for these crossing structures. 



Table.  2.a. Data summary from wildlife crossing structure monitoring, November 7, 1996 to March 31, 2011.  

Phase 1 & 2 Wildlife Crossings  

CS  CS type 
Grizzly 
Bear 

Black 
Bear 

Bear 
Sp  Wolf  Cougar  Coyote  Moose  Elk  Deer  Sheep  

Wolv‐
erine  Lynx  Human  Total 

1East 
Open‐
Span  9  59  0  174  154  408  2  2,932  20,289  14  0  0  59  24,100 

1Carrot 
Creek 
bridge  2  70  1  161  101  231  0  725  2,050  13  0  0  165  3,519 

1MC 
Culvert‐
lg  4  164  1  246  103  236  0  1,238  10,580  22  0  0  72  12,666 

1DH 
Open 
span  20  253  7  1,259  207  323  0  4,775  10,683  48  0  0  96  17,671 

1PH 
Open 
span  10  138  4  273  108  388  1  3,460  4,840  30  0  0  1983  11,235 

Buff 
Open 
span  5  7  0  255  50  729  0  9,750  4,632  69  0  0  6019  21,516 

1V 
Open 
span  51  48  4  235  134  798  2  5,025  4,194  966  0  0  1431  12,888 

1Edith 
Open 
span  18  34  0  258  135  430  3  2,871  8,453  219  0  1  6156  18,578 

5Mile 
Open 
span‐lg  26  29  2  222  51  665  10  3,553  7,960  3,301  0  1  2505  18,325 

Healy 
Open‐
span   206  206  3  843  103  623  33  3,048  7,131  29  0  0  139  12,364 

TOTAL PHASE 
1 & 2 351  1,008  22  3,926  1,146  4,831  51  37,377  80,812  4,711  0  2  18,625  152,862 

 
 

 

 

 



 
 

 

Table 2.b. Phase 3A Wildlife Crossings  

CS  CS type 
Grizzly 
Bear 

Black 
Bear 

Bear 
Sp  Wolf  Cougar Coyote  Moose  Elk  Deer  Sheep 

Wolv‐
erine  Lynx  Human  Total 

WOP  Overpass  162  32  2  284  51  157  49  331  15,304  1  0  1  95  16,469 
WUP  Culvert‐lg  1  13  0  59  42  104  1  182  1,456  0  0  0  20  1,878 
BOURG  Culvert‐med  7  55  5  9  22  144  0  12  181  0  0  0  11  446 
WCR  Creek bridge  17  15  1  55  65  258  3  322  1,270  2  1  0  59  2,068 
MASS  Culvert‐lg  10  12  0  73  20  263  2  328  2,751  0  0  0  26  3,485 
SAW  Box  18  6  0  45  6  119  14  119  412  0  0  0  26  765 
PILOT  Box  15  43  2  75  15  165  3  171  715  0  1  0  26  1,231 
REUP  Box  24  33  0  121  24  244  0  241  487  0  0  0  43  1,217 
REOP  Overpass  185  29  9  393  8  198  64  1,073  17,813  0  0  0  65  19,837 
RECR  Creek bridge  8  17  0  148  35  157  0  240  2,743  26  2  0  355  3,731 
COPPER  Culvert‐lg  6  14  0  86  23  307  3  351  5,249  8  1  0  12  6,060 
JOHN  Box  12  10  0  19  25  360  0  51  435  0  3  0  12  927 
CASTLE  Culvert‐lg  27  24  1  219  10  58  13  1630  4,782  2  1  0  214  6,981 
TOTAL PHASE 3A 492  303  20  1,586 346  2,534  152  5,051 53,598  39  9  1  964  65,095 
 



 

Table 2.c. Phase 3B Wildlife Crossings2 from 1 December 2007  to 31 March 2011  (Bow monitoring started on 1 August 2008) 

CS  CS type 
Grizzly 
Bear 

Black 
Bear 

Bear 
Sp  Wolf  Cougar  Coyote  Moose  Elk  Deer  Sheep  

Wolv‐
erine  Lynx  Human  Total 

MORAINE 
Creek 
bridge  5  0  1  8  0  9  2  4  9  0  4  0  13  55 

TUP 
Culvert‐
lg  8  0  0  4  0  13  0  0  14  0  0  0  4  43 

ISLAND 
Open 
span‐lg  9  1  0  13  0  12  17  19  41  0  0  0  15  127 

BOW 
Open 
span‐lg  3  1  2  4  1  5  0  59  93  0  0  0  130  298 

PIRAN 
Culvert‐
lg  5  4  2  6  0  8  0  31  26  0  0  0  34  116 

TOTAL PHASE 3B 30  6  5  35  1  47  19  113  183  0  4  0  196  639 
GRAND TOTAL 
USE 873 1,317 47 5,547 1,493 7,412 222 42,541 134,593 4,750 13 3 19,785 218,596 

1Monitoring data from 1 November 2010 to 31 March 2011 were not included in this summary for these crossing structures. 

2 Wildlife Crossing Counts  =  fiscal counts from the 2009 annual report (1996 to March‐31‐2009) + track pad data from 1 April 2009 to 31 
October 2009 + camera data from November‐01‐2009 to March‐31‐2011.  
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