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I 

ABSTRACT 

Wolverine Winter Travel Routes and Response to Transportation Corridors 
in Kicking Horse Pass Between Yoho and Banff National Parks 

by Matt Austin 

Prepared in Partial Fulfillment of the Requirements of the M.E.Des. Degree 
in the Faculty of Environmental Design, The University of Calgary 

Supervisor: Dr. Stephen Herrero 

March, 1998 

During two winters I investigated the influence of transportation corridors on wolverine (Gulo 
gulo) movements through snow-tracking. Analysis of movements within the study area showed 
avoidance of areas within 100 m of the Trans Canada Highway and preference for areas >1100 m 
from the highway. Analysis of movements on the ski trail that formed the boundary of the study 
area showed a similar trend with avoidance of sections of the trail within 200 m of the highway 
and preference for sections > 1 100 m away. Mean width of the right-of-way for highway 
crossings by wolverines (68 m) was significantly shorter than that of approaches without crossing 
(1 65 m). Wolverines approaching the highway made repeated approaches and retreats and only 
crossed three out of six times. Wolverines did not hesitate to cross the Canadian Pacific Railway 
in areas where it does not share a common right-of-way with the highway. Total wolverine 
activity, behaviour and the fact that I observed almost twice (1.93 times) as much movement on 
the east-west axis across the study area compared to the north-south axis, strongly indicate that 
Kicking Horse Pass is an important east-west movement corridor for wolverines. The Trans 
Canada Highway currently appears to be having a significant impact on wolverine movements. I 
believe that roads with narrow rights-of-way (<50 m) have less impact on wolverine movements 
than roads with wide rights-of-way (>lo0 m). I expect the impact of the highway on wolverines 
is greater during the summer when traffic volume is higher. 

Key Words: Canadian Pacific Railway, corridor, Gulo gulo, Kicking Horse Pass, moyements, 
snow-tracking, Trans Canada Highway, winter, wolverine, Yoho National Park 
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INTRODUCTION 

The wolverine is the largest terrestrial mustelid and is a powerful animal with a 

circumpolar distribution. Wolverines are one of the most poorly understood large carnivores in 

North America with only five field studies having been completed (Hornocker & Hash 198 1 ; 

Magoun 1985; Gardner 1985; Banci 1987; Copeland 1996). 

The Committee on the Status of Endangered Wildlife in Canada recognizes two 

populations of wolverines, both of which are felt to be at risk. They list the population east of 

Hudson’s Bay as endangered and the population west of Hudson’s Bay as vulnerable 

(COSEWIC 1994). In British Columbia, the Vancouver Island wolverine (Gulo gulo 

vancouverensis), a sub-species found only on Vancouver Island, is listed as endangered and the 

remaining population is listed as vulnerable (Harper et al. 1994). 

All of the North American studies of wolverines to date have relied primarily on radio- 

telemetry. This method, 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 the larger scale patterns observed. 

One method that provides fine scale information on wolverine movements and habitat use 

is snow-tracking. This technique has played a minor role in North American wolverine research 

(Cockerton & Herrero 1973; Hornocker & Hash 198 1 ; Gardner 1985; Magoun 1985; Becker 

199 1 ; Copeland 1996) but has been the primary method used in several studies of wolverines in 

Scandinavia (Krott 1960; Haglund 1966; Myhre 1968; Myrberget et al. 1969). In addition to 

being limited seasonally, snow-tracking data have traditionally been used to describe wolverine 

activity subjectively but have not been collected so as to allow for hypothesis testing. Another 

limitation is that researchers are unable to consistently identify individuals or determine their 

residency status (Haglund 1966; Magoun 1985). 

Although North American studies of wolverine have focused on measuring home range 

size, differences in the methods used complicate any attempt to compare their results. Whitman 

et al. (1 986) used logarithmic projection to estimate home range size, Hornocker & Hash (1 98 1) 
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combined data from different years for individuals and Magoun (1 985) used all locations for 

individuals in a year but had little winter data. 

All of the studies to date have involved small sample sizes, particularly after individuals 

were divided into reproductive classes for analysis. Usually there were less than five individuals 

within any given reproductive class in these studies and commonly only one. Even those 

individuals that were represented were usually relocated infrequently and may have only been 

followed for a short period. 

Movements and Home Range 

It appears that food availability is the primary factor determining the movements and 

range of wolverines (Krott 1960; Hornocker & Hash 198 1 ; Banci 1994). Large herbivores, 

probably obtained as carrion, are the most important food item in the diet, particularly during the 

winter (Krott 1960; Haglund 1966; Myhre 1968; Rausch & Pearson 1972; Myhre & Myrberget 

1975; Hornocker & Hash 198 1 ; Magoun 1985; Banci 1987). Wolverines alter their home ranges 

during the winter, possibly due to food availability. Copeland (1 996) found that adult wolverines 

had smaller home ranges during winter. Hornocker & Hash (1981), Magoun (1985), Whitman et 

al. (1 986) and Banci (1 987) found no difference in home range size between seasons, however, 

different areas were used. 

Wolverine home ranges are based on the daily movements of individuals. These 

movements may exceed 30 km (Krott 1960; Haglund 1966; Pulliainen 1968). Geographic 

features, such as mountain ranges and large rivers, that limit the movements of many species do 

not constrain wolverines (Hornocker & Hash 198 1 ; Banci 1987). Males make longer, more 

direct daily movements than females who tend to be more meandering (Hornocker & Hash 198 1 ; 

Magoun 1985). Individuals tend to travel similar routes through their home ranges from year to 

year (Krott 1960; Haglund 1966; Koehler et al. 1980). 

Wolverines have intra-sexual territories, which is typical of mustelids (Powell 1979). 

Individuals will defend territories from members of the same sex, although there may be some 

overlap. Home ranges overlap substantially with those of the opposite sex (Krott 1960; Magoun 



1985; Banci & Harestad 1990; Copeland 1996). Females with overlapping home ranges may be 

mother-daughter (Magoun 1985; Banci 1987). Hornocker & Hash (1 98 1) found extensive 

overlap of home ranges both within and between sexes, which they suggest may have been due 

to harvest pressure causing behavioural instability. Individuals of the same sex may also tolerate 

each other when resources are abundant, predictable and not easily defendable (Banci 1987). 

All of the studies that have examined wolverine home ranges have found that adult male 

wolverines had the largest home ranges of all reproductive classes. The size of adult male home 

ranges, however, has varied dramatically from 382-1522 km (Hornocker & Hash 1981; Magoun 

1985; Gardner 1985; Whitman et al. 1986; Banci 1987; Copeland 1996). The findings of these 

studies were probably biased toward smaller home range estimates because males can not always 

be located due to their wide-ranging movements (Magoun 1985). 

2 

One male’s home range may overlap those of two to six females (Magoun 1985; Banci 

1987; Copeland 1996). Magoun (1 985) suggested that adult males may monitor the breeding 

condition of four to six females between May and August and therefore spend more time 

travelling and take more direct routes than females. 

Adult females with kits have consistently been found to have the smallest home ranges 

among wolverine cohorts, ranging from 73-4 16 km (Homocker & Hash 198 1 ; Magoun 1985; 

Gardner 1985; Whitman et al. 1986; Banci 1987; Copeland 1996). Radio-telemetry may bias 

this estimate downward because females with young spend a great deal of time at or near den or 

rendezvous sites (Magoun 1985). Female wolverines without kits have slightly larger home 

ranges than those with kits, ranging from 126-432 km (Hornocker & Hash 1981; Magoun 1985; 

Banci 1987; Copeland 1996). 

2 

2 

Wolverines undergo particularly extensive movements when searching for a home range. 

Magoun (1 985) and Banci (1 987) found that sub-adults normally disperse during their first 

winter. However, Copeland (1 996) found that dispersal did not occur until sub-adults were at 

least two years old. Males disperse farther than females who often establish home ranges next to 

their mother’s (Hornocker & Hash 198 1 ; Magoun 1985; Copeland 1996). The longest recorded 
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dispersal distance for a subadult male is 378 km (Gardner et al. 1986). The size of a subadult 
L 

male’s home range varies from 435- I 104 km (Banci 1987; Copeland 1996). The home range of 

a subadult male may overlap that of its mother and of an adult male prior to dispersal (Magoun 

1985; Banci & Harestad 1990; Copeland 1996). 

Habitat Use 

Hornocker & Hash (1 98 1) found that wolverines preferred intermediate and mature forest 

types while avoiding dense young stands. However, Banci & Harestad (1 990) found no 

significant difference in use compared with availability for riparian habitat, forest cover type, 

aspect or elevation. 

Some studies have observed seasonal shifts in habitat use among wolverines with higher 

elevations receiving preferred use during the summer (Hornocker & Hash 198 1 ; Gardner 1985; 

Whitman et al. 1986; Copeland 1996). Hornocker & Hash (1 98 1) found increased use of sub- 

alpine fir habitats during summer. Banci (1 987) found avoidance of alpine talus by males 

whereas Whitman et al. (1 986) and Copeland (1 996) found that males avoided forest types and 

preferred alpine habitats. The elevational shift observed may be due to wolverines avoiding high 

temperatures, humans or both (Hornocker & Hash 198 1). Whitman et al. (1 986) suggested that 

this change may be due to the increased availability of small mammals and ground-nesting birds 

in these areas. 

During the winter, wolverines move to lower elevations (Hornocker & Hash 198 1 ; 

Gardner 1985; Whitman et al. 1986; Copeland 1996) and avoid alpine tundra habitats (Whitman 

et al. 1986). Banci (1987) observed this shift in elevation among males only. Increased use of 

sub-alpine coniferous habitats during the winter may be due to the higher densities of ungulate 

kills available for scavenging (Gardner 1985; Whitman et al. 1986; Banci 1987). 

Wolverine natal dens in Idaho have been found predominantly in sub-alpine cirques, on 

north or northeast facing slopes in large boulder talus (Copeland 1996). Proximity to cover 

appears to have been important as natal dens were located in small talus sites, less than 100 m 

wide, surrounded by trees. In Finland, den sites had a northerly aspect as well and were strongly 










































































