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ABSTRACT

The seasonal habitat preferences, activity periods, and heme range
characteristics of a reintroduced population of fishers (Martes pennanti)
were studied in the aspen parkland region of central Alberta by
monitoring 16 radio-collared animals [6 males and 10 females) from
March 14,1990 to September 15, 1992. Selection of habitat types by
fishers was determined by comparing habitat characteristics at known
fisher use locations to adjacent areas which were randomly selected.
Activity levels did niot differ by time of day for male fishers but females
were significantly more active at twilight, and at night, than during the
day. Fisher activity was greatest during the spring breeding season and
appeared to dccrease due to below freezing temperatures and the
presence of snow. Mean annual home range areas were 24.3 km? for
males, and 14.9 km?® for females. Home range size was also reduced by
snow and cold. Male fishers tended to abandon their established home
ranges during the spring and mortality was significantly higher during
this season. Fishers used decid ous forest cover in greater proportion
than its availability throughout the year and were rarely found in areas
with little or no overhead cover. Coniferous stands were used more by
males than females and were used less during summer than other
seasons. The average size of woodlots, forested blocks < 2km? in size,
used by fishers was significantly larger than the average size of woodlots

available within the study area. Use of woodlots was greatest, and



woodlot size smallest, during the spring. Fishers restricted their
movements to continuous forest stands, and avoided using wcodlots,
during the fall and winter. Roads were usually avoided by fishers but
increased movements in spring brought them closer to roads than
during other seasons. Males tended to be less tolerant of roads than
were females. Neither sex displayed a selection for habitat based on
distance to water when compared to available habitat, but a comparison
between sexes indicated males were more closely associated with water
than were females. Fishers were most commonly found in areas that
had greater slope than the average available. A multivariate analysis of
detailed characteristics of the overstory and understory within fisher
home ranges indicated that the density of understory vegetation was a
critical factor for habitat suitability. Canopy cover, slope, and canopy
diversity were also important habitat characteristics. Results suggest
that aspen parkland habitat is capable of supporting fishers. Extensive
coniferous cover, found in northern boreal regions, may not be necessary
for fishers to cope with the relatively mild temperature and snowfalls of

central Alberta.
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INTRODUCTION

The fisher (Martes pennanti is found only in North America.
Originally its range encompassed forested regions throughout most of
the Canadian provinces (Hagmeier 1956). According to historical fur
harvest records, however, fisher populations declined and their
distribution was reduced early in this century (Banci 1989). Douglas
and Strickland (1987) suggested that loss of habitat, particularly in the
southern part of its range, through the cutting of forests for timber or
conversion to other land uses have reduced the occurrence of fishers.
Over-trapping and the widespread use of poisons as a harvest and
predator control method have also contributed to the reduction of fisher
populations, and resulted in regional extirpations (Douglas and
Strickland 1987, Buskirk 1992). Today in Alberta, fishers are found
primarily in northern coniferous forests (Skinner and Todd 1988]),
though it is quite likely that they inhabited the southern deciduous
forests of the aspen parkland before European settlement (Hagmeier
1956).

Studies of habitat use by fishers have primarily been conducted
within ceniferous or mixed-wood habitats in eastern North America
(Banci 1989). In fact, few studies have been conducted to assess habitat
use in deciduous-dominated forests {Leonard 1980, Arthur et al. 1989a).

Strickland et al. {1982} suggested that fisher use areas are most likely



2
governed by the availability of food, but the presence of overhead cover
may also be an important factor. Cover is required for denning,
conceaiment and the ability to escape from enemies {Kelly 1977, Powell
1982), and areas with good overhead cover may also reduce the
accumulation of snow, which is thought to restrict the movements of
fishers (de Vos 1952, Leonard 1980, Raine 1983). Several studies have
suggested that optimum fisher habitat consists of a diversity of forest
types with high interspersion and, therefore, greater prey abundance
(Kelly 1977, Leonard 13980, Johnson 1984, Arthur et al. 1989a).

Allen (1983) developed a hypothetical habitat suitability index
(HSI) model for fishers to evaluate year-round habitat requirements
within evergreen and deciduous forests, and forested wetlands
throughout its range. Based on a review of literature, the habitat
variables selected as providing optimal conditions were: 1) percent tree
canopy closure, 2] average dbh of overstory trees, 3) tree canopy
diversity, and 4] percent of overstory comprised of deciduous species.
He concluded that dense stands in the later successional stages were
required to provide suitable winter habitat for the fisher, and that the
quality of winter/early spring habitat was the most restrictive component
for the fisher’s annual habitat requirements.

In March and June of 1990 and August of 1991 the Wildlife

Section of the Alberta Research Council introducad 20 radio-collared



fishers into the aspen parkland region of central Alberta (Badry et al.
1993, Proulx et al. 1994). Those fishers released in March did not
initially establish themselves within the study area. They moved
extensively, most likely due to the spring breeding season and to the
lack of vegetative cover present at that time of year (Proulx et al. 1994]}.
June- and August-released animals, however, adopted the new habitat
immediately and remained in the vicinity of their release sites. Whereas
information on the life history of fishers in deciduous forest is lacking,
especially in the western part of its range, this re-introduced population
provided a unique opportunity to study the habitat use and behavior of
these animals in their historically occupied habitat (Hagmeier 1956).
Therefore, the objectives of this study were to: 1) determine seasonal
habitat use, activity periods, and home range characteristics of a re-
introduced population of fishers in the aspen parkland region of Alberta,
and 2) to develop habitat management recommendations which would

contribute to the survival of a viable fisher population in this area.



STUDY AREA

This study was conducted in a 1225 km? area situated about 40
km east of the city of Edmonton, Alberta (Fig. 1) (Appendix A). It is
dominated by privately owned farms and acreages, and by disconnected
public lands (Elk Island National Park - Blackfoot Multipurpose
Recreational Area - Ministik Lake Bird Sanctuary complex) which
receives heavy recreational use (Proulx and Pawlina 1992).

This entire region was subjected to multiple laurentide glaciation
resulting in a thick mantle of glacial till which comprises the
predominant surficial material (Nordlund 1977). The topographic relief
is a highly variable "knob and kettle" pattern characterized by closely
spaced hummocks separated by marshy depressions, ridges, and prairie
mounds (Jennings 1883). Although there is an abundance of water-filled
depressions, the study area is devoid of permanent streams or the
valleys associated with such water courses. The predominant soil type
throughout the study area is Gray Luvisol (Hardy Associates Ltd. 1986).

The climate of this region, according to the Koppen system of
climatic classification, is microthermal with long cool summers {(Longley
1972). January is the coldest month with a mean monthly temperature
of -14°C, while July is the warmest with an average temperature of 17°C.
The annual precipitation is approximately 450 mm, of which 70% falls

as rain, mainly during the period of April to August (Stein 1976}. The
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6
snow free period is from the end of March to the end of October in most
years. Above freezing temperatures are also common during this period.

The study area was classified by Rowe (1972} as an outlier of the
boreal mixed-wood forest, surrounded bty aspen parkland. The overstory
vegetation is dominated by aspen poplar (Populus tremuloides)’, balsam
poplar (P. balsamifera) and white spruce (Picea glauca) on high or well-
drained ground, with mixtures of white birch (Betula papyrifera), black
spruce (P. marianaj, and tamarack (Larix laricina) being more prevalent
on wet sites (Techman Ltd. 1979). The dominant shrub in the
understory is beaked hazel (Corylus cornuta), but rose (Rosa spp.},
saskatoon (Amelanchier alnifolia), chokecherry {Prunus virginiana), and
pincherry (Prunus pensylvanica) are also common (Fargey 1982). Dense
stands of willow (Salix spp.) and alder (Alnus crispa)} are commonly found
around the profusion of lakes and ponds. (Techman Ltd. 1979).

The study area contains an abundance of animal species preyed
upon by fishers. A list of the common small mammals include: masked
shrew (Sorex cinereus), deer mouse (Peromyscus maniculatus), and red-
backed vole (Clethrionomys gapperi). Porcupine (Erithizon dorsatum) and
snowshoe hare (Lepus americanus) are common, and in some years
highly abundant. Also, several species of waterfowl commonly nest and

rear broods in this region. The area also has a large population of

!plant nomencdlature follows Moss (1983).



cervids, including moose (Alces alces), elk (Cervus canadensis], white-
tailed deer (Odocoileus virginianus), and both wood bison (Bison bison
athabascae) and plains bison (B. b. bison}, which may serve as important

sources of carrion for fisher.



METHODS

A total of 20 fishers (8 males and 12 females) were released within
the study area between March of 1990 and August of 1992. The history
of the captive fishers and methods of release were reported by Proulx et
al. (1994). All fishers were ear-tagged and monitored with SMRX-3 radio
transmitters with STO-1 mortality sensors [(Lotek Engineering Inc.,
Aurora, Ontario)®>. Locations for all fishers were recorded one or more
times per week from the air or by triangulation from ground points.
Triangulation consisted of 2 bearings taken at different locations within
10 minutes. Telemetry error was determined to be < 25 m from a fisher’s
true position when the fixes were obtained < 1 km from the animal. At a
receiver distance of 2 km, the error in correctly positioning the animal
increased to 185 m (Proulx et al. 1994). Therefore, we attempted to
remain < 1 km from the animals when determining their location.
Incorrect readings resulting from signal bounce (Lee et al. 1985} were
discarded.

Radio-collared fishers that were located by triangulation were
recorded as active or non-active depending upon whether the radio
signals fluctuated in strength or rhythm, or changed direction between
successive readings. Activity was determined at 705 locations, obtained

during all seasons, and throughout day and night for the two-year

2Use of trade or manufacturing names does not imply endorsement.



9
period. Arthur and Krohn (1991] found that, for paired locations, fishers
were as likely to be active or inactive on the second telemetry location,
regardless of their initial classification, if locations were separated by > 2
hours. Therefore, only locations separated by 2 2 hours for individual
fishers were used in analyses of activity. Separate analyses of activity
were conducted for each sex and with both sexes combined, as stratified
by time of day (diurnal, nocturnal, or crepuscular) and between seasons.
Seasons were defined as spring (March to May), summer {June to
August), fall (September to November), and winter (December to
February). Seasons were also divided according to mean daily
temperature {> 0°C ys < 0°C) and by the presence or absence of snow.
Data were assessed using Chi-square goodness-of-fit test (SAS 1985). All
climatological data and sunrise/sunset schedules were obtained from a
local Environment Canada office upon written request.

Fisher habitat use was assessed by determining the cover type at
444 independent (i.e., separated by > 16 hours) (Arthur 1987) telemetry
locations. Locations were plotted on black and white aerial photograph
mosaics with scales that ranged from 1: 10,000 to 1:40,000. These
photos of the study area were taken between 1984 and 1989 and were
representative of the conditions during the 1990 to 1992 sampling
period. The cover type surrounding each location was determined by

visually estimating mean canopy closure and proportion of deciduous
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and coniferous species present using the criteria in Table 1. A minimum
area of 2 ha was used to identify forest stands (Arthur et al. 1989a).
Forested blocks with an area less than 2 km? (200 ha) were considered
woodlots, while larger blocks were classified as continuous forest. The
criteria of 2 2 km? to define continuous forest differs from Proulx et al.
(1994) who used 2 1 km? as the criteria. Proulx et al. (1994) considered
only initial post-release movements in their analyses. As this study
progressed, however, it became evident that larger blocks, which were
obviously independent of the continuous forested areas, were available
and were being used by fishers. The size of woodlots was therefore
increased to 2 km?®.

Overstory cover types were also identified for 677 randomly chosen
points, placed within the 1225 km® study area that encompassed the
entire region occupied by radio-collared fishers. These locations were
obtained by plotting 1000 random locations, obtained using a random
number generator, at scale of 1:40,000, and overlaying them on aecrial
photographs of the study area. Plotted points sometimes fell outside the
boundaries of the study area and were discarded, leaving a total sample
of 677. One male fisher travelled widely outside the study area during
the spring of 1990 and these locations were excluded from analysis.
Stand types were classified using the same methods and criteria as used

in coding fisher use locations. Stand classifications made from aerial



Table 1. Classification of cover types in the aspen parkland of Alberta.

11

Forest type Characteristics

Deciduous Total canopy 2 50%6, deciduous species >75%
Coniferous Total canopy 2 50% coniferous species > 75%

Mixed Total canopy 2 50, neither type > 75%

Scrub Forest land, total canopy < 50%

Wetland Bog, meadow, shallow marsh with emergent vegetation
Open field No canopy, agricultural fields and pastures

Open water

Lakes, ponds and sloughs
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photos were verified by comparing photographs with areas of known
cover types (Arthur et al. 1989a), and by field checking a random sub-
sample of 10 locations.

Other habitat characteristics of fisher and random locations were
determined using a Geographical Information System (GIS). For these
analyses 1000 random locations, all within the study area, were again
obtained using a random number generator. ARC/Info software was
used to perform nearest distance analyses to primary and secondary
roads, as well as to all permanent water bodies in the study area defined
by ARC/Info as seasonal thaws. Slope and aspect data for each location
were also obtained. Habitat characteristics at fisher use and random
locations were compared using the techniques described by Marcum and
Loftsgaarden (1980). Separate analyses were conducted to distinguish
habitat use between sexes and among seasons. Seasons were defined
using the same criteria as described previously.

Annual home range areas were computed for 7 fishers (2 males
and 5 females}. For the remaining 13 animals there were either too few
locations to accurately assess their annual range use or the length of
use was too short in time to be of significant value. Adequate data sets
were considered to be those that contained 30 or more independent
locations obtained during 2 or more calendar seasons. The resulting

sample sizes (n = 32 to 195 locations] varied among animals, but area-
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observation curves indicated that sample sizes were still adequate,
Home range asymptotes were produced by removing locations randomly
from data sets and plotting range size vs number of locations.
Asymptotes were defined as the point after which additional locations
resulted in a minimal increase in range size (Harris et al. 1990). When
calculating home range areas by individual seasons, those animals that
were followed for short time periods were included in the analyses.

The minimum convex polygon (MCP) method (Mohr 1947, Bowen
1982) of home range determination was used to calculate the 95% MCP
area of annual home range areas. The harmonic mean method (HMM)
(Dixon and Chapman 1980, Swihart and Slade 1985a, b) for estimating
home range size was also used to determine the 95% harmonic mean
contours. The harmonic mean method, however, often results in
inaccurate home range representations when there is a highly skewed
distribution of fixes, because areas that were not visited by the animal
become included (Harris et al. 1990). This problem is particularly
common when the number of fixes is low. In contrast, the MCP method
of home range determination suffers from a dependence on sample size
(Worton 1987) but is considered more robust than other techniques
when the number of fixes is low (Harris et al. 1990).

Comparison of home range sizes between sexes and among

seasons were, therefore, conducted using the MCP method because it
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appeared to provide the most realistic portrayal of fisher home range
areas. Also, because of its historical use and statistical stability, I was
able to compare my results to those of previous studies (Kelly 1977,
Buck et al. 1979, Raine 1982, Arthur et al. 1989b). The 95% MCP home
range areas were also calculated for each fisher using all of the telemetry
location:s, regardless of independence. All home range areas were
determined using Program HOME RANGE (Ackerman et al. 1990). One-
way analysis of variance was used to test for effects of sex and seasons
on home range size and to test between the different methods of home
range analyses (SAS 1985).

Detailed habitat characteristics of 2 male (M25 and M31) and 2
female (F42 and F47] fisher home range areas were measured at 72
locations (36 locations per sex). Home range areas were defined by the
95% MCP method, and fisher locations were chosen at random. At cach
location, percent tree canopy closure, tree canopy diversity, and percent
overstory canopy comprised of deciduous species (Allen 1983) were
visually estimated. Overstory trees were sampled using the point-
quarter distance method {(Ohmann and Ream 1971). The distance from
the location to each tree was measured, as was tree height, tree diameter
at breast height. The diversity and density of understory vegetation (ull
live woody stems < 1 m in height) were measured by identifying the

number of each plant species within a 1 m® plot centred on the fisher
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locations. The distance between downed woody debris (stems > 5 mm

in diameter) was also measured using the point-quarter distance method
(Nordyke and Buskirk 1991) and the length and diameter of each log was
recorded. Stage of decay of each downed and dead log was characterized
using the five decay classes described by Maser et al. (1979), with class
5 being the most advanced state of decay (Table 2}. Slope and aspect
were also measured at each sampling location.

Seventy random sites were selected in areas that were adjacent to
fisher home range areas, but were not known to be used by radio-
collared fishers. All these locations fell within continuous forest blocks
that appeared, through initial air-photo interpretation and GIS
investigations, to be suitable fisher habitat. The sites were also sampled
using procedures previously discussed.

The features of occupied and unoccupied sites were compared
using two sample i-tests. A stepwise discriminant function analysis
between the two types of sites was then performed to eliminate
statisticaily redundant variables. An entry/removal criterion of F = 0.15
was the basis used to include v;riables in the discriminant model.
Variables identified by the stepwise regression procedi're were then
entered into a canonical discriminant function analysis (SAS 1985) to
determine the habitat dimensions (if any} along which occupied and

unoccu: ied sites differed, and to test the predictability of group
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Table 2. Five stages of structural change of logs with age described by
Maser et al. (1979).

Stage Description

1 Essentially sound with support points intact.

2 Weakened and sagging slightly on support space points with duff and soil
building up on the sides.

3 Bark loosened, support points are gone and the log sags.

4 Log completely on the ground and may be partially buried, with the inside
soft enough for small mammals to burrow.

5 Logs soft and powdery, partially buried and with long-established burrow

systems both within and under them and used primarily by small

mammals.
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membership (occupied or unoccupied) for each site. Variables that were
excluded by the stepwise regression procedure but showed a significant
t-value (P < 0.001) were then re-entered in the discriminant function
analysis to determine if they improved the model's ability to discriminate
between sites. Because occupied and unoccupied sites were not
sampled at the same frequer.cy (72 fisher vs 70 random), the
classification procedure was based on prior probabilities equal to the
sample sizes of each site type. All statistical procedures were performed

using PC-SAS software (SAS 1985). Probability values < 0.05 were

considered statistically significant.
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RESULTS

Activity Periods

Sixteen fishers (6 males and 10 females) were located 1006 times
from 14 March 1990 to 15 September 1992. No locations were obtained
for one male that escaped during the acclimation period and was found
dead one week later, or for one male and two females that slipped their
radio-collars shortly after being released. The majority of 705 locations,
for which activity could be determined, were classified as active (71.2%).
Male fishers tended to be active more frequently (76. 3%, n = 186
locations) than females (69.4% , n = 519 locations), but the difference
only approached significance (x* = 3.3, df = 1, P = 0.07) (Table 3}.

Activity data stratified by time-of-day suggested that the activity
level of male fishers did not differ significantly among diurnal,
crepuscular, and nocturnal readings (x* = 1.2, df = 2, P = 0.55] (Table 3).
Fermnale fishers, however, were significantly more active after dark (¢*=
14.4, df = 1, P < 0.001), and at twilight (x* = 8.1, df = 1, P = 0.004), than
during daylight hours. When comparing time-of-day activity readings
between the sexes, male fishers were significantly more active in the
daytime than were females (x* = 9.0, df = 1, P = 0.003), but there was no
significant differences in activity during crepuscular (x* = 0.03,df =1, P

= 0.87] or nocturnal {x* = 1.8, df = 1, P = 0.18) hours.
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Table 3. The proportion of fisher locations classified as active in central

Alberta.
Male Female
Locations/Categories n % active n % active
Total observations 186 76.3 519 69.4
Season
Spring 19 1060.0* 181 86e.7*
Summer’ 100 80.0° 207 63.8°
Fall’ 38 84.2% 39 53.9°
Winter 29 37.9°¢ 92 54.4°
Temperature
Above 0°C’ 151 82.8* 424 71.7*
Below 0°C 35 48.6° a5 59.0°
Snow
Absent’ 138 81.2* 339 72.3*
Present 48 62.5° 180 63.9°
Time of Day
Diurnal’ 112 77.7% 305 62.0°
Crepuscular 26 80.8* 77 79.2°
Nocturnal 48 70.8* 137 80.3°

‘Indicates significant difference between sexes (P < 0.05)
8¢ ndicates significant difference between seasons within each sex {P < 0.05)

Values with same superscript indicate no significant difference.
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Fisher activity varied among calendar seasons for beth males (y*=
31.6, df = 3, P < 0.001) and females (x°= 42.9, df = 3, P < 0.001). Male
fishers were significantly more active during the spring period than
during the summer (¢*= 4.6, df = 1, P = 0.03) or winter (x*= 1.89, df = 1,
P < 0.001) periods. Their activity was also higher during spring than fall
but the difference was not significant (x°= 3.4, df = 1, P = 0.07). Male
fishers were less active during the winter months than for any other
season (vs. summer: y’>= 19.1,df = 1, P < .001; vs fall: y*= 15.3,df = 1, P
< 0.001]). Female fishers were also significantly more active during
spring than all other seasons (vs summer: x°= 26.8, df = 1, P <0.001; vs
fall x%= 22.5, df = 1, P < 0.001; vs winter x’= 34.9, df = 1, P < 0.001),
but no other comparisons were significant.

When comparing activity during each calendar season between the
sexes, males were more active than females during both summer [*=
8.3,df = 1, P = 0.004) and fall (x* = 8.3, df = 1, P = 0.004). No
differences in activity were found between the sexes during spring (x*=
2.9,df = 1, P = 0.09) or winter {y°= 2.4,df =1, P = 0.12).

Defining "seasons" by average air temperatures being above or
below 0°C resulted in the cold {< 0°C) season extending from 14 to 25
March 1990 and from 1 November 1990 to 27 March 1991. The warm
season (> 0°C) was from 26 March to 31 October 1990 and from 28

March to 15 October 1991. Both male (x* = 18.4,di = 1, P < 0.001} and
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female (4 = 5.9, df = 1, P = 0.02] fishers were significantly more active at
temperatures above 0°C. Males were more active than females during
warm temperatures (¥ = 7.2, df = 1, P = 0.007) but no difference in
activity occurred between the sexes during cold temperatures (x* = 1.1,
df =1, P=0.29)].

A continuous snowpack was present on the study area from 14
March to 30 April 1990, and from 1 November to 31 March 1991. The

area was snow-free from 1 May to 31 October 1990 and from 1 April to

16 October 1991. Both male (x? = 6.9 df = 1, P = 0.009) and female (x?
3.9,df=1,P = 0.05) fishers were more active when snow was absent
from the study area. Males were more active than ferrales during the
snow-free period (y* = 4.1, df = 1, P = 0.04) but no difference was
detected between the sexes when snow was present (x*> = 0.03, df = 1,
P = 0.86].
Home Range Areas

Using the MCP method of home range determination, the mean
annual home range area. of 5 females was 14.9 (SE = = 3.5) km? and did
not differ from that of 2 males (24.3 + 11.09 km?) (F =1.29,df=6,P =
0.31} (Table 4). No difference existed between the values above and
home range size when using all locations, regardless of independence
(F =0.00, df = 13. P = 0.98) for females (X = 15.5 * 3.7 km®} or males

(x = 23.6, = 10.5 km?). There was extensive overlap in annual home
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Table 4. The mean home range sizes of adult fishers in central Alberta.

Location n Mean Lome range size
Categories (km?] = SE
Sex’
Male 2 243 +11.1*
Female 5 14.9 £+ 3.5
Season”
Spring 4 (4F) 4.8 +0.7*
Summer 8 [2M + 6F) 8.9 +2.8*
Fall 4 (2M + 2F) 5.9+ 22
Winter 3 (1M + 2F) 4.4 =+1.7*
Temperature”
Above 0°C 9 (2M + 7F) 145 £ 3.1*
Below 0°C 4 (1 M + 3F) 3.9+1.3"

Snow Pack”™

Absent 10 (2M + 8F) 129+ 3.1*

Present 5 (IM + 4F) 6.1=+1.1°

i+

M = male; F = female

" all seasons combined

" both sexes combined
** indicates significant difference between sexes or seasons (P < 0.05)
Values with same superscript indicate no significant difference
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range areas between individuals (Fig. 2]. Female home range areas

overlapped those of both males and other females. Male home range
areas in this study did not overlap those of other males but the sample
size was very low [n = 2]. Home range areas, for those females that
overlapped with other females, were re-analyzed after removing spring
movements, as the majority of shared range us= appeared to occur
during this season (see Appendix C). This resulted in a marked decrease
in the amount of shared home range between females but some overlap
still occurred (Fig. 3). No spring locations were recorded for the 2 male
fishers or for fisher F57.

Comparing range sizes between calendar seasons provided sample
sizes of 23-46 locations (n = 4 fishers) for spring, 9-84 locations (n = 8)
for summer, 13-29 locations (n = 4) for fall, and 30-486 locations (n = 4)
for winter. Although many of these samples were small, it was deciced
to use them because they represented home ranges over a short period
of time. Also, home range sizes calculated from small samples were
consistent in size with those calculated from larger samples. There was
no significant difference in fisher home range size between seasons (F =
0.70, df = 18, P = 0.56) (Table 4). However, home ranges tended to be
larger in summer (7 = 8.9 = 2.8 km?} and smaller in winter (x = 4.4 = 1.7
km?. The average spring home range size of females only was 4.8 + 0.7

km®. Males made frequent long-distance movements outside their usual
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Figure 2. The distribution and size of annual home range areas {95%
MCP) for 2 male (M25 and M31) and 5 female (F42, F47, F53, F55 and
F57) fishers in central Alberta.
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Figure 3. Home range areas (95% MCP] for 4 female fishers (F42, F47,
F53, and F55] after removing spring movements.
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range between March and May and not enough locations were recorded
to determine their spring home range. Fall ranges averaged 5.9 = 2.2
km? for both sexes.

Samnple sizes based on temperature related measurements ranged
from 11-50 locations (n = 4 fishers) for the cold season and 31-107
locations (n = 9} for the warm season. When the temperature was below
freezing, home ranges averaged 3.9 + 1.3 km*. Above 0°C, home ranges
were significantly larger (F = 4.67 df = 3, P = 0.05) and averaged 14.5 =
3.1 km? (Table 4).

In the presence of snow, the mean home range size of 5 fishers (31
to 51 locations/fisher) was 6.1 = 1.1 km?. In the absence of snow, the
home range of 10 fishers (11 to 107 location/fisher) was 12.9 + 3.1 km®“.
These means were not significantly different (F = 2.19, df = 14, P = 0.16)
(Table 4).

Habitat Use as Determined by Aerial Photography and GIS Analysis

Fisher vs Random Locations

A total of 444 independent fisher locations and 677 random
locations were classified according to cover type and size of forested
block. Fisher locations did not occur in proportion to cover type
availability (x* = 368.6, df = 6, P < 0.001)}. Fisher used deciduous stands
more than expected (P < 0.05), while coniferous, mixed, and wetland

cover types were used in proportion to their availability (P > 0.05).
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Scrub, open field and open water were used less than expected (P < 0.05)
based on their occurrence. Because it has been previously documented
that fishers avoid open areas, (de Vos 1952, Ingram 1973, Kelly 1977,
Powell 1982], and data from this study re-affirmed this conclusion, the
categories of open field and open water were removed and the data were
reanalyzed to compare habitat use among the 5 remaining forest types
(Table 5). This resulted in a sample size of 434 fisher and 367 random
locations. A re-analysis indicated that ﬁsher use did not occur in
proportion to the availability of forest types (x* = 119.977, df = 4,
P < 0.001}). Deciduous stands were preferred (P < 0.05), and mixed and
wetland habitats were used in proportion to their availability (P > 0.05).
Coniferous stands and scrub were used less than expected (P < 0.05).
Both males (93 locations) and females (351 locations) used deciduous
stands more than expected and used scrub less than expected.
However, females used coniferous stands less than expected (P < 0.05],
while male fishers used them in proportion (P > 0.05) to their availability.
Both male and female fishers used continuous forest blocks more
than expected based on its availability (P < 0.01) (Table 6). Animals were
located in continuous forest 71.9% of the time while random locations
fell within continuous forest stands only 17.1%. When fishers utilized
woodlots, they tended to use stands that were larger than the average

available (P < 0.01]. Fishers were located in woodlots 46 times (10.3%)



Table 5. Cover types at random points and fisher locations with open

field and open water categories deleted.

Deciduous Coniferous Mixed Scrub thl;uu-i

Locations n %6 % %6 % My
Random points 367 40.9 5.5 9.0 27.5 T’/:’—i
All locations 434 74.2! 1.2° 7.1% 4.8" 12.7¢
Sex’

Male 87 72.412 4.64 8.1% 2.3M 1267

Female 347 74.6'2 0.3% 6.9 5.5 12,74
Season”

Spring 90 66.7'* - 14.477 5.6 13.3%

Summer 230 76.5'* - 6.1 4.8 12,644

Fall 57 77.2™ - 7.0 5.3t 10.5%

Winter 57 73.7" - 8RR 3.6M 14.0%
Temperature”

Above 0°C 341 75.4'" 0.6" 5.9 5.0" 13,24

Below 0°C 93 69.9'4 3.214 11.84 4.3 10,84
Snow pack”

Absent 311 77.21 0.6™ 5.54 4.2 12.5%

Present 123 66.7'% 2.4% 11.4% 6.5% 13.0%

‘all scasons combined.

"both sexes combined.

"coniferous and mixed categories combined.

'used more than expected

*used in proportion to availability,

*used less than expected

**indicates significant difference between sexcs or seasons within each forest type category (P < 0.03]
Values of same superscript indicate no significant difference
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Table 6. The frequency of random points and fisher locations occurring

in continuous forest stands and woodlots.

Continuous Forest Woodlot
{z 2 km?) [« 2 km?)

Locatjon n % n %0 mean size [km-]
Category + SE
Random points 116 17.1 85 12.6 0.18 = 0.03
All locations 312 71.9! 46 10.3? 0.40 = C.08!
Sex’

Male 74 85.1' 8 9.2% 0.32 = 0.10'*

Female 238 68.6'* 38 11.0* 0.48 = 0.10"*
Season”

Spring 49 54.4' 24 26.6'* 0.25 =+ 0.07*

Summer 170 73.9' 20 8.7% 0.63 =0.15'

Fall 48 84.2® 0 0.0 -

Winter 45 78.9' 2 3.5% 0.05 = 0.01%*
Temperature”

above 0°C 246 72.1'* 33 9.7% 0.48 + 0.11"*

below 0°C 66 71.0'* 13 14.0% 0.22 = 0.08%
Snow pack”

Absent 234 75.21 25 8.0% 0.53 £ 0.13"

Present 78 63.412 21 17.1% 0.26 + 0.08%

*all seasons combined

**both sexes combined

lused habit or woodlot size significantly larger than random (P < 0.05)

‘used in proportion to avalilability or woodlot size not significantly different from random (P < 0.05)
‘used habitat or woodlot size significantly smalier than random (P <0.05)

**indicates significant difference in habitat use or woodlot size between sexes and seasons (P <0.05)
Values with same superscript indiciite no significant difference
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and the mean stand size was 0.40 (SE = = 0.08) km?. Eighty-five

random locations (12.6%) occurred in woodlots with a mean stand size of
0.18 km? (+ 0.03).

Measurements of distances to roads, distances to water, slope, and
aspect were obtained for all 444 independent fisher locations and 1000
random locations. Both male and female fishers avoided locations < 100

m from primary or secondary roads (P < 0.05) and preferred locations >

500 m from them (P < 0.05] {Table 7). Habitat use by fishers in this
study did not appear to be related to water (x* = 5.1, df = 5, P = 0.41)
when both sexes were combined (Table 8). However, when male and
female use locations were analyzed separately, it was determined that
males were located closer to water more often than would be expected (x*
= 34.4, df = 5, P < 0.001). Males were found within 100-200 m of
seasonal thaws more often than expected (P < 0.05) and farther than 1
km less than expected (P < 0.05) based on a comparison to random
locadons. Female fishers use showed no relation in the distance from
water (y* = 3.7, df = 5, P = 0.59).

Average slopes within the study area ranged from 1-5° when
measured using the GIS and elevation contours separated by 100 m.
Slopes of < 1° were used less than expected (P < 0.05) and slopes of > 1°
were used more than expected (P < 0.05) by fishers (Table 9). Fishers
showed no preference for any particular aspect when use locations were

compared to habitat available (¥ = 4.7, df = 7, P = 0.70).
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Table 7. The distance (m) of random points and fisher locations from

primary and secondary roads.

0-50 50-100 100- 200-500 500- > 1000
200 1000
Location
Category n % 9% %6 % %6 %
Random points 1000 11.1 9.2 16.3 33.5 20.0 9.9
All locations 444 2.7° 4.3° 11.9% 34.22 29.3! 17.6!
Sex’
Male 93 3.2% 2.2% 7.5% 29.0% 19.4% 38.7'2
Female 35]% 2.6% 4.8% 13.1% 35.6% 31.9% 12.0%*
Season”
Spring 94 5.3 9.6 17.0% 35.1%2 17.0% 16.0%
Summer 235 3.0 1.7% 11.1% 37.0% 32.3'® 14.9%
Fall 57 0.0% 3.5% 10.5% 29.8% 29.8% 26.3'2
Winter 58 0.0% 6.9 8.6% 25.9% 36.23%¢ 22.4%
Temperature
Above 0°C 349 3.2% 3.2% 12.3% 35.8% 29.212 16.3'
Below 0°C 95 1.1% 8.4% 10.5% 28.4% 29.5'* 221
Snow pack”
Absent 316 2.2% 2.5% 11.1% 36.4% 31.0'* 16.8"
Present 128 3.9% 8.6 14.1> 28.9% 25.0% 19.5"*

" all seasons combined

" both sexes combined

'used more than expected

*used in proportion to availability

*used less than expected

*~i{ndicates significant difference between sexes or scasons within distance categories (P < 0.05)
Values with same superscript indicate no significant difference



Table 8. The distance (m) of random points and fisher locations from
permanent water bodies.
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0-50 50-100 100- 200-500 500-1000 > 1000
200
Location
Category n 9% 9% % 9% %6 9%
Random points 1000 6.0 4.8 9.7 24.6 2.1 52.8
All locations 444 5.9 5.22 11.72 26.8% 0.9% 49.6*
Sex’
Male 93 8.6% 7.5% 24.7" 32.3% 1.1% 25.8"
Female 351 5.1 4.6% 8.3% 25.4% 0.9% 55.8%
Season”
Spring 94 7.5% 6.7% 10.6* 29.8% I.1% 447"
Summer 235 6.0 4.7% 8.5% 24.7% 1.3 54.9**
Fall 57 5.3% 5.3% 21.0* 29.8% 0.0* 38.6%
Winter 58 3.5% 5.2% 17.2% 27.6% 0.0* 46.6*
Temperature**®
Above 0°C 349 6.0% 4.9% 11.2% 26.9% 1.0 49.9#
Below 0°C 95 5.3%» 6.3% 13.7% 26.3% 0.0 48.4%
Snow pack”
Absent 316 6.0% 51% 10.4* 26.3% 1.0* 51.3*
Present 128 5.5% 5.5 14.8% 28.1% 0.8% 45.3%

" all seasons combined
“ both sexes combined

'used more than expected

*used in proportion to availability

3used less than expected

*=indicates significant difference between sexes or seasons within distance categories (P < 0.05)

Values with same superscript indicate no significant difference
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Male vs Female Locations

Habitat use by sex was compared between the 93 male and 351
female locations. When calculating a test statistic which is
approximately chi-square distributed, no more than 20% of all categories
should contain less than 5 expected observations (Neu et al. 1974,
Alldredge and Ratti 1992). Therefore, the stands classified as coniferous
forest, which were relatively rare in the study area, were combined with
stands classified as mixed forest. This category then contained forested
stands that were composed of = 25% coniferous tree species. The
category of open water was deleted altogether. Categories were also
modified in this way for analysis between seasons. The results suggest
no difference in preferred cover types between male and female fishers
(2 =9.2,df = 4, P = 0.06). The distance a fisher was located from a
road, however, did differ between the sexes (x* = 38.1, df = 5, P < 0.001).
Males tended to be found more than 1 km from a road (38% of all
locations) more often than did females (12.0%). The sexes also differed
in the distance they were located from water (> = 34.5, df =5, P <
0.001). Males were located less than 500 m from bodies of water 73.1%
of the time while females were only within 500 m of water 43.3% of the
time. No differences were found in the selection of block size (t = 0.5, df
= 44, P = 0.64), slope [x? = 9.3, df = 1, P = 0.24), or aspect (x* = 4.0, df =

1, P = 0.26) between the sexes.
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Habitat Use Among Seasons

Male and female fisher locations were combined to compare
habitat selection among seasons. Although no difference in the selection
of forest type was detected between calendar seasons (x*= 7.2, df =9, P
= 0.62]}, there was a difference in selection when each seascn was
compared to the proportion of forest types available. Fishers used
deciduous stands more than expected and used scrub habitat less than
expected during all season (P < 0.05}, but mixed stands {coniferous and
mixed categories combined) were used less than expected only during
the summer season (P < 0.05). Fishers used continuous forest stands
less (x* = 24.53, df = 3, P < 0.001), and woodlots more (x* = 33.67, df = 3,
P = 0.001) in the spring than during any other calendar season. Of the
94 locations obtained in spring, only 49 (52.1%) were within continuous
forest blocks, while 24 (25.5%]) were in woodlots. In comparison, of 236
summer locations 170 {72.0%) were in continuous forest, and 20 (8.5%)
were in woodlots; 57 fall locations were in continuous forest 48 (84.2%)
times, and never occurred in woodlots; and 57 winter locations were
found within continuous forest stands 45 (78.9%) times, and within
woodlots only twice (3.5%). The mean size of woodlots used by fishers
was significantly (F = 3.51, df = 2, P = 0.04) smaller in the spring
(0.25 km?} than in the summer (0.63 km?). When the size of the

woodlots used by fishers each season was compared to the size of the
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woodlots available in the study area, spring was the only season in
which woodlots used were not significantly larger than those available (t
= 0.93, df = 107, P = 0.35].

The distance of fisher locations from primary or secondary roads
varied with the calendar season (x* = 32.1, df = 15, P = 0.006). However,
sample sizes proved too small to detect whether the differences in use
occurred when distances were compared within seasons using the
Bonferroni Z-statistic (P = 0.05) (Marcum and Loftsgaarden 1980). The
exception was the category of 500-1000 m from roads in which fisher
were located significantly more ofien in summer than spring (P < 0.05).
Furthermore, the proportion of fisher locations occurring less than 500
m from a road was greater in the spring (67.0%6) than in any other
season (summer 52.8%, fall 43.9%, winter 41.4%).

Comparisons of habitat selection by fishers between warm (> 0°C)
and cold (< 0°C) seasons indicated no significant preferences for cover
type [¢® = 8.1, df = 4, P = 0.90), forest block size {t = 1.4, df = 44, P =
0.16), distance to roads (x? = 8.9, df = 5, P = 0.11) distance to water (y* =
1.9, df = 5, P = 0.86), slope (x*> = 0.3, df = 1, P = 0.56), or aspect (x* =10,
df = 7, P = 0.16). Comparing habitat used during each of these seasons
to habitat available however indicated a difference in the use of cover
types. Deciduous stands were used more than expected (P < 0.05) while

scrub stands were used less than expected (P < 0.05) during both warm
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and cold seasons, but coniferous stands were used less than expected
(P < 0.05) only during the warm season, and used in proportion to their
availability (P > 0.05) during the cold season.

Analyses of selection between seasons when snow was absent
versus when snow was present also revealed no difference in selection of
cover type [x* = 9.2, df = 4, P = 0.60), stand size (t = 1.7, df =44, P =
0.09}, distance to water (x* = 2.4, df = 5, P = 0.80), slope (* = 2.2, df =1,
P = 0.14), or aspect [x? = 6.1, df = 7, P = 0.53). Habitat use did appear to
vary with distance to roads (¥* = 12.5, df = 5, P = 0.03}. However no
differences were detected when the Bonferroni Z-statistic (P = 0.05), was
used to compare seasons within distance categories. Again, when each
season was compared with habitat available, coniferous stands were
used less than expected (P < 0.05) only during the season when snow
was absent, and used in proportion to availability (P > 0.05) when snow
was present.

Habitat Use as Determined by Field Sampling

Based on univar.ate tests, fisher locations had higher values of
canopy cover (P < 0.001]}, total number of woody stems in the understory
(P < 0.001) slope (SL) (P = 0.002), distance between downed wocdy debris
(P = 0.01) percent deciduous species in the overstory (P = 0.026), tree

height (P = 0.027), and dbh (P = 0.046) than did random locations (Table

10}.
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A stepwise discriminant function analysis of the 13 habitat

variables identified 5 potential discriminators (canopy cover, canopy



Table 10. Habitat features of 72 occupied and 70 unoccupied fisher

locations.

39

Mean Value
Habitat variable Occupied site Unoccupied site P
+ SE + SE
Overstory
Canopy cover 1.7+ 0.05 1.3 =+ 0.06 < .001
Canopy diversity 22+ 92.08 2.1+ 0.06 .138
% of Deciduous species 96.2 + 1.31 99.3 = 0.40 .026
Tree height (m) 6.3+ 0.71 4.4 + 047 .027
DBH (mm)] 65.5 + 8.69 44.0 + 6.05 .046
Distance between trees (cm] 491.0 = 133.64 214.7 £ 71.16 .072
Understory
Woody stem density (/m?) 253+ 1.37 12.5+ 1.05 < .001
Debris length (cm) 178.0 =+ 30.12 135.2 = 14.66 .207
Debris diameter (mm] 28.1+ 2.89 19.2 + 1.75 .010
Distance between debris (cm) 138.6 + 47.18 113.8 = 48.07 714
Stage of decay 3.1+ 0.09 2.9+ 0.08 .125
Topography
Slope 58+ 0.68 1.9+ 031 .002
Aspect (N = 0°) 94.5+ 4.42 90.0 = 4.77 .476
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diversity, slope, distance between trees, and stage of decay of downed
woody debris] of occupied and unoccupied sites (Table 11}. A test for
homogeneity of within-group covariance matrices (Morrison 1976} was
rejected (3% = 74.7, df = 15, P < 0.001). Therefore, the canonical analysis
was performed using a quadratic discriminant function (i.e. using the
within-group, rather than pooled, covariance matrix) (SAS 1985).

The discriminant function based on these 5 habitat variables was
significant (F = 13.2; 5, df = 132, P < 0.001), but the relationship
between discriminant scores calculated from the quadratic function and
group membership was not strong (r = 0.67). Habitat variables identified
as significant by univariate analysis were brought into the discriminant
function in an attempt to improve its ability to discriminate between
fisher and random locations. The discriminant function based on 4
habitat variables (canopy cover, canopy diversity, slope, and understory
density) was significant (F = 15.8, .4, df = 137, P < 0.001}, and there was
a stronger relation between discriminant scores and group membership
(r = 0.68). Occupied and unoccupied sites were best discriminated by
the density of woody stems in the understory {Table 12). Fisher use
areas contained a greater density of total stems (X = 25.3/m?) than did
random locations (x = 12.5/m?. Also, canopy cover, slope, and canopy

diversity were all greater at occupied sites than at
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Table 11. Stepwise discriminant function analysis of 13 habitat variables

measured at occupied and unoccupied locations.

Step Partial
Habitat variable entered R? F P
Canopy cover 1 .11 16.45 < .001
Distance between trees 2 .07 9.68 .002
Canopy diversity 3 .09 12.80 < .001
Slope 4 .08 12.31 < .001
Stage of decay 5 .07 10.60 .001
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Table 12. Pooled within-groups correlations between canonical
discriminant function scores and discriminating variables of occupied

and unoccupied locations.

Habitat variable Correlation coefficient
Woody stem density .70
Canopy cover .62
Slope .39

Canopy diversity .19
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unoccupied sites (canopy cover: 1.7 vs 1.3; slope: 5.8 vs 1.9; canopy
diversity: 2.2 vs 2.1).

The quadratic discriminant function had an overall classification
success rate of 81.0%. Based on the 4 habitat variables considered, 57
of 72 (79.2%) occupied sites, and 58 of 70 (82.9%) unoccupied sites were
correctly classified. Because the data used to generate the discriminant

model were also used in the classification procedure, these classification

rates may be slightly inflated (Klecka 1980).
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DISCUSSION

Activity patterns of female fishers were consistent with results
from previous studies of fishers in different habitat types (Grinnell et al.
1937, de Vos 1952, Hamilton and Cook 1955, Coulter 1966, Kelly 1977,
Pittaway 1978, Leonard 1980, Powell 1982, Johnson 1984, Arthur and
Krohn 1991). Fishers were active both day and night, but were most
active at sunrise and sunset and throughout the evening. Kelly (1977]
reported similar activity periods for fishers in New Hampshire as did
Johnson (1984) in Wisconsin. Increased activity by fishers in early
morning and early evening may relate to behavior of fisher prey, which
are generally more active at those times as well (Green 1980, Dodge
1982). The crepuscular and nocturnal movements of fishers may also
allow them to decrease the risk of being preyed upon by larger predators
or coming in contact with humans (Buskirk 1992).

The activity rate of male fishers did not vary by time of day during
this study, and males tended to be active more often than females. Kelly
(1977) and Johnson (1984) also found that movements of adult males
were greater than those of adult females. Daily straight line distances
travelled ranged from 0.8 to 2.8 km for males (Kelly 1977, Buck et al.
1979, Raine 1981) and from 0.5 to 2.5 km for females (Kelly 1977, Raine
1981, Johnson 1984). Kelly (1977} suggested sexual dimorphism in

body size to be largely responsible for the differences in movements.
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Male bcdy length averages about 20% more than that of fernales, and the
mean male weight is nearly twice that of females (Douglas and
Strickland 1987). Therefore, males presumably spend more time
searching for food than females because of a greater energy requirement.
Leonard (1980]) found that fishers were less active from late
December to mid-February. Activity increased during late February and
March, possibly because of the breeding season [de Vos, 1952, Raine
1981), or to the formation of a spring snow crust (Leonard 1980).
Fishers may be hindered in mid-winter by deep soft snow and often leave
a body track (Raine 1983), but will lope or gallop on firm ground and
snow crusts (Pittaway 1978, Raine 1983). Johnson (1984) found that
fisher movements were restricted by snow depths greater than 46 cm
and temperatures below -17°C. The maximum snow depth recorded
during this study was 26 cm. Other studies have also found that fishers
are inactive during storms and extreme cold (de Vos 1952, Coulter 19686,
Powell 1982). Fishers in this study were most active in spring (likely due
to breeding season movements) and least active in winter. Increased
activity during the breeding season is evident predominantly in males
(Coulter 1966) but Kelly (1977) found both sexes made similar
movements during March and April. The mobility of females in this
study was probably not restricted by kits as all females were barren

when released and no evidence of veproduction was obtained during the
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2 years of radio-tracking. Johnson (1984) found that females raising
kits had restricted mobility in Wisconsin, but Leonard (1980) found no
difference in activity between females with kits and without kits in
Manitoba. Decreased activity by fishers during the winter months was
likely due to snow and cold temperatures. By remaining inactive at
times when movements are restricted, and prey items are less available,
fishers are able to conserve energy. Activity increases in the spring, as
does the food supply since most prey species have their young in spring,
and remains relatively high over summer and fall when fishers take
advantage of easy travel and expand their search for food.

The concept of home range was defined by Burt (1943) as "that
area traversed by the individual in its normal activities of food gathering,
mating, and caring for young". Minimum convex polygon was one of the
earliest and simplest techniques for calculating this area. This
procedure of determining home range ares has since been superseded by
statistical procedures specified in terms of bivariate models that give the
probability of finding an animal at a particular location on a plane. The
harmonic mean method of home range analysis would be an example of
this.

Home range areas of fishers in this study were better represented
using MCP than HMM. The 95% MCP boundaries contained little area

not used by the fisher while 95% HMM isopleths included large areas in
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which animals were never located. Similar results have been noted by
Arthur et al. (1989b] for fishers and Spencer and Barrett (1984) for pine
marten (Martes americana). Because minimum area techniques are
"non-statistical” methods of analyzing use areas, the number of locations
used to depict a use area and sampling duration may not be important
sources of variability in this study. Home range sizes of fishers were no
different using smaller, independent data sets than using larger,
temporally autocorrelated data sets. Buskirk and McDonald (1989)
came to the same conclusions when reviewing the variability in marten
home range size measurements.

Estimates of annual home range size of fishers using radio
telemetry and the MCP method were consistent with other studies which
ranged from 14.0 -30.9 km* for adult males and 3.6 - 16.3 km? for adult
females (Kelly 1977, Buck et al. 1979, Johnson 1984, Arthur et al.
1989b). Because of the variability of home range size for each sex found
in this study, the sample size may not have been large enough to detect
any significant difference in mean home range size between the sexes.
Without exception, reports of male home range sizes are always larger
than those of females. By increasing the size of their home range area,
male fishers increase their chance of encountering or overlapping several
female home ranges, and this may increase their opportunity to breed.

Sexual dimorphism may also explain why males utilize larger areas than
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females. The larger body size of male fishers requires a greater amount
of food be obtained to sustain it. Males would, therefore, cover a larger
area than females presumably in order to increase their prey base.

All fishers in this study, with locational data sets sufficient for
modeling annual home range areas, overlapped in range with other
fishers. Spatial distribution of fishers is generally thought to be
intrasexual territoriality, where the range of one male will overlap that of
more than one female, but home ranges within adults of the same
gender are exclusive (Powell 1982). Although male home range areas in
this study did not overlap with those of other males, the areas used by
females did overlap with that of other females. When spring movements
were deleted from the analyses the amount of overlap decreased but
female home ranges were still not exclusive of other females.
Trespassing further into the home range areas of other females in spring
may be due to a search for males. Because of the low number of males
released, and their relatively high rate of mortality, few opportunities for
breeding were available to female fishers. This may have resulted in
higher tolerance between females with adjoining home range areas,
especially during the spring breeding season.

The clumping of home range areas, when so much habitat
appeared to be vacant, would seem to indicate that optimal habitat was

at a premium and was therefore being shared by fishers. If this were
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true the possibility of further expansion into the area may be limited. It
is difficult to reach any firm conclusions about the distribution of the
animals, however, because their of a lack of data on several released
fishers, whose areas could not be determined. The effect that those
fishers had on animals whose home range areas were calculated is
unknown.

Fisher home range areas in this study were always located within
relatively contiguous blocks of forest with roads, houses, and farms
located along the perimeters. Fishers did, however, cross roads and
open areas within their home ranges in order to move between forested
areas. Similar findings were reported by Arthur et al. (1989b) in their
study of fishers in a populated area of Maine.

Seasonal differences in home range characteristics of males and
females were consistent with reports by Kelly (1977) and Arthur et al.
(1989b) who reported that female home ranges were stable throughout
the year. Significant changes in female home range size were not
observed during the breeding season. Adult males, however, abandoned
their established home range areas during the breeding season, likely in
search of females in estrus (de Vos 1952, Coulter 1966, Kelly 1977,
Buck et al. 1979, Johnson 1984, Arthur et al. 1989b). Male home range
sizes obviously increased during the spring, as noted by Kelly (1977} and

Raine (1982], suggesting that late winter - spring movements be
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considered separately for modeling ranges during this period {Laundré
and Keller 1984, Arthur et al. 1989b)}. For this study, however, data
were insufficient to determine male home range sizes during the
breeding season.

Long-distance movements by males during the breeding season
left them more vulnerable to predation, human-caused mortality, and
intra- and interspecific aggression. Animals travelled through unfamiliar
environment during late winter-early spring, a time of year when
vegetation cover is reduced and food sources are limited (Proulx et al.
1994). In Maine male fishers trespassed into other male territories most
frequently during the mating period (Arthur et al. 1989b). Four adult
male fishers from this study died during long-distance movements made
in spring; one died as a result of injuries received from a large canid
(most likely a domestic dog), one was hit by a motor vehicle, and
evidence suggests two died due to injuries received through intra-specific
figsht wounds and trauma of unknown origin (Proulx et al. 1994).

The variability of fisher home range size compared by season was
too great to detect an actual difference between means in most cases.
However, dividing the seasons of the year by the mean daily temperature
above and below 0°C, did indicate fishers expanded their movements
during warmer weather. Kelly (1977) also found that both sexes

inhabited relatively small home ranges in the month of January, and
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speculated that severe weather conditions caused them to der often in
order to reduce thermal stress. The increase in fisher movements, which
coincided with the increase in temperature, could be attributed to
greater food abundance, denser vegetative cover, which provides
protection from predators, and/or the loss of snow leading to less
restriction of movement.

Fishers are always found in or near forests with continuous
overhead cover (Powell 1982). Kelly (1977] reported that fishers in New
Hampshire selected forested habitats with 80-100% canopy closure while
stands with less than 50% canopy closure were generally avoided. This
was also true for fishers in this study. Both sexes used deciduous
stands more often than expected, and used scrub habitat less often than
expected, during all seasons. Use of deciduous forest, as opposed to
coniferous, is opposite of what Arthur et al. (1989a) discovered for
fishers in Maine. They found that fishers used small clumps (often <0.5
ha) of coniferous forest for resting sites during much of the year. These
areas were thought to provide more shade and concealment than
deciduous habitats. However, little evidence was found for selection of
particular forest types when fishers were active. Arthur et al. (1989a)
concluded that, given the diversity of the fisher’s diet, optimum habitat
may consist of many different cover types. This is especially true in

areas where heavy snow fall is not a factor. The parklands of central
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Alberta receive relatively little snow compared to northern boreal forest
or montane regions. Therefore, it is not surprising that fishers would
commonly use deciduous forest stands in this area.

The relatively low use of coniferous stands by females is difficult to
interpret because the occurrence of this habitat type is low. The
majority of coniferous cover was found in the northern end of the study
area which was never inhabited by radio-collared fishers. This was
perhaps because of the high density of ungulates in the northern section
of Elk Island National Park. Browsing and trampling in this area has
resulted in a sparse understory, which may reduce prey populations,
and render the habitat unsuitable for fishers. Much of the coniferous
forest in the study area also consists of black spruce bog. Coulter (1960)
found that low lying coniferous forests containing a high proportion of
bogs did not support high populations of fishers.

The greater use of coniferous forest by males than females, when
compared to the proportion of habitat available, may have been due to
their greater mobility. By covering a larger area, males have a greater
chance of encountering the relatively rare patches of coniferous cover, as
compared to the more sedentary females. As well, coniferous stands
within the study area were often associated with lakeshores and males
were found close to lakes and ponds more often than were females.

Another explanation of the differential habitat use between male
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and female fishers may be resource partitioning. Because of the
pronounced sexual size dimorphism in the species, it seems likely that
male fishers would be able to handle larger prey more efficiently than
would females. Several earlier studies found few differences in diet
between the sexes (Clem 1977 - in Banci 1989, Coulter 1966, Stevens
1968 - in Banci 1989). The differences observed, however, suggested
that females may consume a greater portion of smaller prey at certain
times of the year {Banci 1989). Porcupine quills, on the other hand,
were found more frequently in males (Kelly 1977, Leonard 1980,
Strickland and Douglas 1987, Arthur et al. 1989a). Powell (1982)
suggested that male and female fishers are both opportunistic predators
that eat anything they can catch and both are capable of killing
porcupines. The only sexual difference in diet may be found in the
maximum size of porcupine that can be killed. No data were available
on the distribution of prey species by habitat type in the study area.
However, one possible prey item that was abundant near water bodies,
but may have had limited potential as prey for female fishers due to its
size, was beaver (Castor canadensis).

Mixed forest stands (coniferous and mixed categories combined])
were used less than expected by fishers only during the summer when
separating the year by calendar season. They were also used less when

the temperature was > 0°C and when snow was absent from the study
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area. This suggest that coniferous forest was utilized as thermal cover
or to take advantage of a reduced snowpack. Leonard (1980) and Raine
(1981] showed that habitat use by fishers in the boreal forest of
Manitoba was altered by the thick, soft snow cover of midwinter. Fishers
used different cover types and changed their activity patterns when snow
levels were high. The greater overhead cover provided by coniferous
stands, at a time of year when deciduous vegetation is reduced, may also
provide fishers better protection from larger predators.

Few studies of habitat selection by fishers have considered stand
area or stand insularity as a habitat variable (Rosenberg and Raphael
1986, Buskirk 1992]. The size and spacing of woodlots in fragmented
habitats may be crucial for animals to seek mates, find new food
resources, or recolonize areas left vacant. Rosenberg and Raphael (1986)
inventoried terrestrial vertebrates in Douglas-fir (Pseudotsuga menziesii
forests in northwestern California and found that fishers were relatively
sensitive to forest fragmentation. The presence of fisher was most highly
correlated with stand insularity. A weak, but positive, association
between stand area and fisher occurrence was also noted, with fishers
decreasing sharply in frequency of occurrence in stands < 100 ha. In
central Alberta, fishers preferred continuous forest but their frequency of
occurrence in insular stands, or woodlots, was in proportion to the

availability. They did, however, selectively use woodlots with a larger
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mean area than those available. Larger forest blocks presumably offer
greater cover and a higher abundance of prey species. The relatively
large amount of edge, or ecotonal habitat, found around large woodlots
may be important foraging habitat for fishers (Kelly 1977).

The use of woodlots by fishers increased in spring, likely due to
movements associated with breeding and increased prey abundance.
The anirmals abandoned continuous forest blocks, using small patches of
forested habitat, and crossing roadway and open areas. This was an
extrem.ly dangerous time for fishers and most mortalities occurred then.
In summer, fishers returned to continuous blocks but still used larger
woodlots while vegetation was dense, presumably to explore and
maximize prey encounters. Movements outside of the continuous forest
continued to decrease in fall, when no fishers were located in woodlots,
and winter, when they were found there only twice.

The use of woodlots by fishers increased during the cold season
and when snow was present. This would seem to contradict our earlier
conclusion that woodlots were used less during fall and winter.
However, average below 0°C temperatures, as well as snow cover,
continued well into March during both years of the study and increased
use of woodlots associated with spring movements cccurred mainly
between March and April. This change in behavior during the breeding
season appeared to be independent of external climatic factors such as

snow and cold.



Fishers in this study preferred to inhabit inaccessitle forest
stands, well away from roadways, housing, farms and other human
activity. These areas, however, would be traversed by fishers while
travelling between forested blocks, especially in springtime when
increased exploratory movements made encounters necessary. Arthur ct
al. {1989a, b} found similar results in a densely populated (15
people/km?) region of south-central Maine. Fishers there also inhabited
relatively continuous blocks of forest, but tolerated a fairly high degree of
human activity. The fact that male fishers were located farther from
roads than were females may relate to their apparent selection for water.
Most large bodies of water found in the study area were located within
the reserves, far from roadways. If males associated themselves with
water for the coniferous cover present, or for specific prey items found in
that habitat, as discussed earlier, they would concurrently appear to
avoid roads. On the other hand, if males were intolerant of roads, they
would need large areas of relatively pristine habitat to establish home
ranges that would not be bisected by roads. This requirement could only
be found within the sanctuaries where the lakes and ponds were located.
Female fishers were often located within forest stands that were
surrounded by road corridors and housing developments, but with few
major water bodies.

Fishers also selected areas with greater slope than expected based
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on the habitat available. This was due in large part to the agricultural
industry that dominates the study area. Locations with little slope were
most often found in fields, pastures and small clearings. The areas left
forested were rolling and often marshy; they were unsuitable for
development but able to support fishers. The high degree of diversity
and interspersion found in this "knob and kettle" habitat most likely
added to prey diversity and denning opportunities.

Multivariate analysis of habitat characteristics, sampled within
occupied and unoccupied areas, indicated that density of the understory
vegetation was the most immportant habitat requirement for fishers. Most
studies of fisher habitat use recognize the necessity of cover, but
measure cnly the overstory type and density to define it (de Vos 1952,
Clem 1977, - in Banci 1989 Raine 1981, Johnson 1984). Arthur et al.
(1989a) measured understory while surveying fisher trails in Maine and
found that stands with no understory and thos« with sparse coniferous
understory, were most frequenudy used. Although this result appears to
conflict with what was found in central Alberta, when compared to
habitat availability, no strong preference or avoidance of understory type
by fishers in Maine was observed. As well, distances that fishers
travelled in dense understory were underestimated by Arthur et al.
(1989a) due to dense snowshoe hare patches found in that habitat,

obscuring any fisher tracks that may have occurred. A selection for
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habitat with dense understory vegetation by fishers in Maine may,
therefore, have gone undetected.

Allen’s (1983) Habitat Suitability Index muadel for fishers also did
not consider understory vegetation as an important component of fisher
habitat. He assumed that fisher populations were restricted by their
winter/early spring habitat requirements, i.e., a dense canopy consisting
mainly of mature coniferous trees. He also assumed that this habitat
type would support adequate numbers of prey to meet the fisher’s food
requirements, and contain sufficient numbers of potential den sites to
meet the reproductive needs of the species. Thomasma et al. (1991}
provided the first attempt at validating this model in the northern
hardwood forest of Michigan. She concluded that mean dbh of overstory
trees and percent of overstory canopy composed of deciduous species
were the only variables that significantly contributed to the model.
Percent tree canopy and tree canopy diversity were not significant and
did not enter into the model. Conversely, in this study, canopy closure
and diversity were the only two components of tree overstory that
improved the ability to distinguish between occupied and 1inoccupied
sites.

The characteristics of habitat selected by fishers in this study all
reflect the requirements of cover and structural diversity that are

commonly noted in studies of fisher habitat use {all studies cited). In
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the deciduous-dominated forests of central Alberta, these requirements
are provided by a combination of parameters found in both the overstory
and understory. The presence of dense coniferous cover to cope during
winter is probably not necessary in the aspen parkland region because
temperatures are relatively mild and snowfall is light. The resuits of this
study agree with the conclusions of Strickland et al. (1982) and Arthur
et al. (1989a]) that, given the diversity of the fisher’s diet, optimum
habitat may consist of any forested area that provides a suitable prey
base.

Although Allen’s (1983) model was developed for application
throughout the range of the fisher, it appears to have limited ability to
predict suitable fisher habitat in the aspen parkland of Alberta. A
problem with HSI models is that, even in the case of species for which
systematic studies have been done, models tend to over generalize.
Much ecological literature indicates that from one subspecies, ecotype,
or local population to another, important behavioral differences in
habitat use can occur (Laymon and Barrett 1986]. Also, HSI models
have essentially been based on site-specific, structural characteristics of
habitats without including landscape characteristics such as habitat size
and spacing, or biological components such as competition and
predation (Capen et al. 1986, Krohn 1992).

Interpretation of studies involving habitat use versus non-use are
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problematic for several reasons. The primary difficulty is obtaining the
assurance that plots classified as non-use are not suitable habitat. An
important assumption of habitat selection models based on multivariate
statistics is that as population density increases habitats of decreasing
suitability will be used (Brennan et al. 1986, Krohn 1992). Because this
study involved a re-introduced population of fishers, it is likely that the
population was below carrying capacity and areas of suitable habitat,
which were classified as un-used, were vacant only because there were
no animals available to occupy them. As the population expands, best
habitats should be occupied first, fair habitats next, and poor habitats
last. It is therefore also likely that habitat classified as "used” in this
study was the most suitable habitat available to fishers.

Furthermore, differences between habitat parameters of fisher use
sites and habitats available, which are interpreted as habitat selection,
may or may not represent habitat selection in the view of the fisher
(Edge et al. 1987). An attempt was made, however, to decrease
confounding variables in this study by sampling habitat available in
areas adjacent to fisher home range areas. This served to keep
landscape characteristics, such as forest type, distances to disturbance,
etc., relatively equal. Therefore, I believe that this analysis accurately

reflects the pattern of fisher habitat selection during this study.
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MANAGEMENT IMPLICATIONS

Because fisher have likely been absent from the aspen parkland
of Alberta for almost a century, nothing was known of their life history
and behavior in this habitat type. Studies of fishers in boreal forest
areas suggest that they are restricted to coniferous habitat due to the
thermal cover and more favorable snow conditions found there.
However, the relatively low snowfall received in east-central Alberta, and
milder temperatures, may render large expanses of coniferous cover
unnecessary for fishers, assuming there is a large enough prey base to
support them. Fishers in this study did use the small patches of
coniferous cover available more often in winter, suggesting that they do
provide some refuge from the weather. Therefore it is important to
maintain this forest diversity within the deciduous stands. Large tracts
of contiguous forest must be retained in its pristine condition to give
fishers access to undisturbed areas large enough to establish their
relatively large home range areas. It has been estimated that martens
and fishers have home ranges that are about 50 times that predicted on
the basis of body size (Buskirk 1992). Areas within forested blocks that
have reduced canopy closure may still be suitable fisher habitat if the
density of woody stems in the understory is high. Rolling topography

and high tree canopy diversity are also important for habitat quality
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because they maintain forest diversity and the abundance of prey
species.

For the fisher population in central Alberta to expand it will be
necessary to develop and retain large woodlots and treed travel corridors
for dispersal and exploratory movements. Arthur et al. (1993) observed
that the dispersal distance of juvenile fishers in Maine was quite short (x
= 10.8 km for males and x = 11.2 km for females) suggesting that they
would not readily recolonize large areas from which they had been
extirpated. The fisher re-introduction area in this study is well removed
from populations to the north found in boreal forest habitat and invasion
from that area is extremely unlikely. Short dispersai distances also
suggest that maintaining viable fisher populations may be difficult in
areas where suitable habitat patches are small and widely separated. By
maintaining large expanses of habitat, connected by a mosaic of forested
patches within the agricultural areas, fishers will be provided with
suitable and safe travel routes, which may reduce mortality associated
with the crossing of open areas during long-distance movements.

The pattern of woodlot usage by fisher in the aspen parkland
points to further management strategies. Fishers are easily captured in
traps set for felids and canids (Cole and Proulx 1994). In a fisher
population management program, fall and winter trapping of these

furbearers could be restricted to woodlots that are not connected to
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corridors which are infrequently used by fishers during those seasons.
The future success of the reintroduced fisher population will also be
contingent upon the cooperation of the landowners to tolerate the
presence of this carnivore. Although no cases of damages to domestic
animals were documented during this study, many residents were
concerned about potential problems. Because fishers will readily take
bait they are also susceptible to traps and poisons that have been set
out for species such as skunks {Mephitis mephitis) and coyotes (Canis
latrans) which are deemed to be a problem. The practice of
indiscriminate predator control methods by some landowners must

therefore be addressed.
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FUTURE RESEARCH

Further studies of habitat selection by fishers should include the
analyses of both landscape characteristics and site-specific structural
characteristics of the habitat. Parameters that can be measured through
airphoto interpretation, such as forest type, canopy cover, and distance
to roads and water, were not enough to define suitable habitat in this
study. Field-sampling of the understory, overstory and topography
revealed that unoccupied sites, classified as suitable fisher habitat
through landscape measurements, differed from occupied at a finer
scale. It may also be useful to observe the sequence of habitat
occupancy or abandonment as the population changes in order to
measure the degree of habitat suitability. Once we know what
distinguishes "best" habitat from fair habitat, poor habitat, or unsuitable
habitat, and know the behavior of fishers within each, we may
accurately predict the carrying capacity of the area for this species.

In order to manage the population for sustainability, it will also be
necessary to gather information on its demography. Biological variables
such as natality, mortality, predation, and competition need to be
integrated with habitat data in order to project models that will
accurately predict habitat-population dynamics in space and time. As

well, testing the validity of these predictive models will be crucial in
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allowing us to manage for population maintenance and biological
diversity as habitats continue to change.

As the population expands animals may be forced to occupy areas
that are less remote, and be subjected to a relatively higher level of
disturbance. How fishers react to these disturbances, such as roads,
farms, housing, and other developments, should be closely monitored. If
animals are unable to utilize areas subject to considerable impacts by
humans, the potential for further expansion cf fisher populations in
central Alberta, or other high use areas, will be severely limited.

Although the establishment of a viable fisher population in the
aspen parklands of Alberta is far from certain, it does look hopeful.
Since the conclusion of this study, fisher sightings have been reported
from several locations within the study area. No conclusive evidence of
reproduction has been obtained but two observations of juveniles (one of
unknown sex sighted by a local resident, and one male inadvertently

trapped in a beaver set) were reported in the fall of 1993.
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APPENDIX A
Map of the study area indicating primary and
secondary highways, and permanent water bodies

( Series A502, Map 83H, Department of Energy,

Miries and Resources, 1983).
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APPENDIX B
Seasonal distribution of radiotelemetry locations

for fisher in central Alberta, 1990-1992.
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Fisher Month Year Relocations Total
Fl0 Aug. 1991 5

Sep. " 4

Oct. " 3

Nov. " 4 16
MI11 Aug. 1991 3

Sep. " 3 6
M12 Aug. 1991 3

Sep. " 3

Oct. " 1 7
F24 Mar. 1990 2

Apr. " 1 3
M25 Jun. 1990 13

Jul. " 5

Aug. "

Sep. "

Oct. " 26

Nov. " 2 58
M26 Apr. 1990 16 16
F28 Jun. 1990 13

dJul. " 3

Aug. " 4

Sep. " 3

Oct. " 2

Nov. " 2

Dec. " 2

Jan. 1991 2

Mar. " 5 36
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Fisher Month Year Relocations Total
M31 Jun. 1990 23

Jul. " 53

Aug. "

Sep. " 4

Oct. " 14

Nov. " 2

Dec. " 12

Jan. 1991 18

Mar. " 2 132
M32 Jun. 1990 10

Jul. " 1 11
F36 Mar. 1990 20

Apr. " 1

Mar. 1991 4

Apr. " 4

May " 3

Jun. " 3

Jul. " 3

Aug. " 1 39
F42 Mar. 1990 13

Apr. " 43

May " 30

Jun. " 27

Jul. " 26

Aug. " 4

Sep. " 5

Oct. " 21
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Fisher Month Year Relocations Total

Dec. " 12

Jan. 1991 21

Feb. " 2

Mar. 199] 5

Apr. " 43

May " 4

Jun " 2

Jul. " 3 261
F44 Mar. 1990 13

Apr. " 6

May " 51

Jun. " 3

Jul. " 10

Aug. " 85
F46 Mar. 1990 3
F47 Jun. 1990 16

Jul. " 7

Aug. " 4

Sep. " 4

Oct " 11

Nov. " 2

Dec " 18

Jan 1991 24

Feb. " 2

Mar " 5

Apr. " 26

May " 3




Fisher Month Year Relocations Total

Jun. " 1 N

Jul. " 2

Aug. " 1

Sep. " 2 128
M50 Mar. 1990 13

Apr. " 4 17
M52 Mar 1990 2 2
M53 Jun. N 9

Jul. " 3

Aug. " 5

Sep. " 4

Oct. " 2

Nov. " 2

Dec. " 1

Jan. 1991 4

Feb. " 1

Mar. " 5

Apr. " 27

May " 6

Jun. " 1

Jul. " 3

Aug. ! 2

Sep. " 4

Oct. " 3

Nov. " 1

Dec. " 3

Jan. 1992 1
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Fisher Month Year Relocations Total

May " 2 89
F55 Jun 1990 10

Aug. " 3

Mar " 2

Apr. " 22

May " 3

Jun 1990 3

Jul. " 2

Aug. " 1

Sep. " 2

Oct " 2

Nov " 1

Dec " 2

Jan 1992 2

Mar " 3

Jun " 1

Jul. " 1

Sep. " 1 61
F56 Mar 1990 3 3
F57 Jun " 14

Jul. " 9

Aug. " 4

Sep " 4

Oct " 2 33




APPENDIX C
Individual case history of fishers reintroduced

into the aspen parkland of Alberta, 1990-1991.
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The release program involved 20 fishers captured in Ontario and
Manitoba (3 were born in captivity]. The animals were held in captivity
in Vegreville, Alberta for 18-24 months. They were then kept in a
quarantine situation allowing no contact with other animals and
minimal contact with humans. One female and two males were sent to
Washington State University where they underwent physiological testing
for one year. They were returned to Vegreville. Observations in
enclosures before release did not reveal any anomaly in the behavior of
the animals.

Nine animals (3 groups consisting of two females and onec male)
were released in March, 1990, in the Ministik Sanctuary. In June 1990,
8 fishers (2 groups of two females and one male, and one group of one
female and one male) were released in Elk Island National Park, the
Blackfoot Grazing Reserve, and the Ministik Sanctuary. Three animals
(one fenmiale and two males) were released individually in August, 1991,
two in Ministik and one in the Blackfoot. All release sites were in
continuous forest stands. Fishers were kept at sites in their respective
nest boxes and connecting wire mesh holding pen for 3-5 days before
release. Within a group, adult fernales were released one day before the
males in hopes that they would scent-mark the grounds and entice the
male to remain in their vicinity. Beaver meat was left at the nest box

locations immediately prior to release. During the March, 1990,
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releases, the release area was saturated with beaver carcasses in an
attempt to keep the fishers in the vicinity.

The following are individual case histories of each fisher
reintroduced into the aspen parkland of Alberta during this study.
Figures depicting annual home areas, of those animals for which
sufficient data were obtained, have been included. Examples of home
range areas divided by calendar season, temperatur:, and snow have

also been included for several individuals. The case histories have been

listed in order of release date.
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FISHER M52

Fisher M32 was transported to his release site in central Ministik
on Marcix 8, 1990. His nest box was revisited on March 10 to add food
and water and it was discovered that the animal had escaped through a
broken seam in the mesh. Subsequent searches failed to locate his
signal till March 15 when his carcass was located approximately & km
northeast of his release site near a road. A postmortem revealed massive

trauma to the left side of his body. suggestive of a vehicular accident.
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FISHER F36

Fisher F36 was released March 14, 1990 at the north end of the
Ministik Lake Bird Sanctuary. She moved steadily north and on March
18 was located north of Cooking Lake and in the same area as fisher
M50. No contact between the two animals, however, was recorded. She
continued to move north and by March 20 had crossed Highway 16,
north of Ardrossan and inhabited scattered woodlot, surrounded by
agricultural lands and poultry farms. Her signal was then lost till April
3 when it was located on mortality mode. The slipped collar was
recovered in a willow bog, south of Joseph Lake in the southwest end of
Ministik , almost 40 km south of her previous location. Fisher F36 was
recaptured on March 11, 1991, north of Islet Lake in the Blackfoot
Grazing Reserve, in a trap set for fisher F28. Her release weight of 4.7
kg had dropped to 2.7 kg and she was in excellent body condition. She
was located regularly for several months afterwards, covering a large
area from the north east end of Cooking Lake to the east side of Islet
Lake. On August 22, 1991 her collar was located on mortality mode and
her carcass was found 1 km west of Wanisan Lake in a small bog. Her
body had been mostly eaten by animals and a postmortem could r:ot

determine the cause of death.
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FISHER F56

Fisher F56 was released March 14, 1990 in central Ministik. By
March 23 she had moved over 17 km south and was at the southern end
of the study area. Intensive agricultural activity and little overhead
cover likely deterred her from continuing southward movements. Her
signal was then lost and not picked up again till March 28 when her
slipped was collar located less than 1 km from her release site. The

collar was found near a small snow den dug under a fallen tree.
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FISHER M50

Fisher M50 was released on March 15, 1990 at the north end of
the Ministik Sanctuary. He began moving north on March 15, crossing
Highway 14 and then crossing Cooking Lake over the ice in the early
hours of March 16. He remained on the north side of Cooking Lake till
March 20, during which time he was often within 500 m of fisher F36.
No actual physical contact between the two was recorded. On March 21
fisher M50 again began to move north. His signal was lost and
subsequent searches failed to locate him. A telemetry flight on April 3
enabled us to find his signal approximately 10 km west of Redwater, 35
km northwest of his previous location. Fisher M50 was located again on
April 11 and had moved over 30 km back south and was inhabiting a
200 x 800 m patch of deciduous forest at the northwest corner of
Sherwood Park. The area was heavily populated and immediately
adjacent to a busy city freeway. M50 could not be located again till April
20 at which time his collar was on mortality mode. His body was found
in an open pasture on the west side of Beaverhill Lake, again over 30 km
from his last location. A postmortem indicated that he diea from
intraspecific fight wounid inflicted by fisher M26 who was discovered

dead over 8 km to the north.
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FISHER F24

Fisher F24 was released on March 27, 1990 near the centre of the
Ministik Lake Sanctuary. No reliable locations were ever obtained for
this animal because her radio-frequency was interfered with by an elk
collar of the same frequency being stored at the University of Alberta’s
Ministik research facility. On April 5 F24's signal was received on
mortality mode and her body retrieved approximately 1 km southwest of
her release site. A postmortem revealed puncture wounds most likely
inflicted by a bird of prey. Fisher F24 was the smallest animal involved

in the reintroduction program with a release weight of 2940 g.



FISHER F46

Fisher F46 was released on March 27, 1990 near the centre of the
Ministik Sanctuary. Due to problems with one of the telemetry receivers
her signal could not be located after her release and her movements were
unknown. On April 20 her signal was fecund on mortality mode and her
slipped collar was located approximately 5 km west of her release

location. No sign of the fisher was found near the collar but a snowshoe

hare kill was located 150 m to the west.
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FISHER F42

Fisher F42 was released March 29, 1990 in the south east area of
the Ministik Bird Sanctuary. She initially moved southeast, and the day
following her release had travelled approximately 6 km to the north end
of Miquelon Lake. Her signal was then lost for 3 weeks and on April 20
she was picked up again, now at the south end of Miquelon Lake, within
the provincial park. She remained there till May 1, after which her
signal was again lost. On May 6 F42 was located just north of the
Ministik Lake Bird Sanctuary, approximately 17 km north of her
previous location. She stayed in this area for the remainder of the time
she was monitored, rarely crossing the roads that surrounded her small
home range area. On February 14, 1991 F42 was recaptured and fitted
with a radio collar. Her initial release weight of 4.5 kg had dropped to
3.6 kg and she was in good body condition. Two porcupine quills were
embedded in her left cheek. From late February to early April she began
to cross Township Road 510 to the south, entering the Ministik Lake
Bird Sanctuary. It was at this time that she overlapped in range with
fisher F55. On June 28, 1991 F42 was located east of Range Road 210,
which was the first time she was known to have crossed that road. On
July 19, 1991 fisher F42 was found in the ditch, 15 m from Range Road

210. She had been fatally struck by a vehicle.
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FISHER F44

Fisher F44 was released on March 29 at the south end of the
Ministik Lake Sanctuary. She began moving east and by April 6 was
over 15 km from her release site. She appeared to be using scattered,
small stands of deciduous cover as she moved outside of the study area
and into agricultural lands. On April 9 F44 had moved over 18 km back
west, returning to the continuous forest stands. She remained in that
area till April 3C when she was located 7 km further north, in a block of
forest surrounded by roads, farms, and subdivisions. On May 8 she
abandoned this area and began moving southeast. By May 14 she had
travelled over 22 km and was just east of Miquelon Lake. She remained
there till at least May 17, after which her signal was lost. She was not
located again till June 15 when she was found on the east side of
Hastings Lake, 18 km north of her last location. She continued to move
northeast through the Blackfoot, then travelled south and on July 12
was located at the southeast corner of Blackfoot. She inhabited a
heavily forested area surrounded by roads which she often crossed. On
August 2 her collar was located on mortality mode. The slipped collar

was later retrieved in dense bush.
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FISHER M26

Fisher M26 was released on March 30, 1990 at the south end of
the Ministik Lake Bird Sanctuary. On April 10 he was located
approximately 22 km northwest of his release site in an area heavily
populated with acreages and farms. By April 17 he had moved another
25 km to the west and was in the northeast corner of the Blackfoot
Reserve. He remained there till April 20 when he again began moving
north and crossed Highway 16. On April 23 his body was found in the
middle of a pasture. He appeared to be in good health and had
porcupine quills embedded under his jaw. A postmortem revealed bite
marks on his body that coincided with the canine span of fisher M50
who was also found dead over 8 km away. It was concluded that fisher

M25 died of intraspecific fight wounds.
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FISHER F28

Fisher F28 was released on June 1, 1990 in the southern portion
of Elk Island National Park. She slowly moved south until June 18
when she was located on the east side of Islet Lake in the Blackfoot
Grazing Reserve, approximately 6 km south of her release site. Fisher
F28 remained in the Islet Lake area till March 29, 1991, when her collar
was located on mortality mode and her body was later recovered. A
postmortem revealed that she likely died of trauma caused by attack

from a large domestic dog.
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FISHER F37

Fisher F57 was released June 1, 1990 in the southern portion of
Elk Island National Park. She remained in the vicinity of her release site
throughout the summer and overlapped home range areas extensively
with fisher M25 who had been released in the same area, at the same
time. In September 1990, fisher F57 expanded her home range south
into the Blackfoot Grazing Reserve and remained there till her last
location was obtained October 9, 1990. Searches by ground and by air

failed to locate her signal after that date and it was suspected that her

collar failed prematurely.
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FISHER M25

Fisher M25 was released June 2, 1990 in the southern portion of
Elk Island National Park. He remained in the area of his release sjte and
did not make any long distance movements for the entire period that he
was monitored. Fisher F57 was released in the same area, at the same
time, and there was extensive overlap between her home range area and
that of M25. The signal from fisher M25’s radio-collar began sounding
erratic in late August and attempts to recapture him to replace the collar
were unsuccessful. The last location obtained for this animal was on
November 28, 1990. At this time he appeared to be shifting his home

range area to the east but too few locations were obtained to

substantiate this.
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FISHER F47

Fisher F47 was released on June 7, 1990 in the southern end of
the Blackfoot Grazing Reserve, near Islet Lake. She remained in that
area for the entire time that she was monitored. On February 11, 1991
she was recaptured on the shore of Islet Lake and fitted with a new
radio-collar. Her weight had dropped from 3.0 kg at release to 2.5 kg
and she appeared to be in good health. In mid-April, fisher F47 shifted
her activities to the southeast where she overlapped in range with fisher
F53. It was suspected that a large male, fisher M32, may have been in
this area also because it was near his release site. As well, two
sightings of a large fisher had previously been reported. Unfortunately,
fisher M32 had slipped his collar shortly after release and his location
was never confirmed. Fisher F47 remained in this southeast section for
only a few days before returning to the Islet Lake area where she
remained until her last location was obtained on September 21, 1991.

Her signal was lost due to suspected collar failure.
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FISHER F53

Fisher F53 was released June 7, 1990 in the southern end of the
Blackfoot Grazing Reserve. She immediately began moving north and by
June 26 she was just north of Elk Island National Park, approximately
30 km from her release site. She turned back south and by August 2
was located at the south east boundary of the Blackfoot Grazing Reserve,
less than 5 km from her release site. She remained in this area for the
remainder of the time that she was monitored. On February 22, 1991,
fisher F53 was recaptured and her radio collar was replaced. Her weight
was 2.3 kg, down from her release weight of 3.1 kg. Fisher F53’s home
range overlapped with that of F47’s during April of 1991 when it was
suspected that male M32 was in the area. However, M32 had slipped
his collar shortly after release and his location was never confirmed. An
attempt to recapture F53 in January 1992 was unsuccessful and her
signal became very erratic. She was last located on May 25, 1992.

Subsequent searches for her signal were unsuccessful.
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FISHER M32

Fisher M3Z v .s released on June 8, 1990 in the Blackfoot Grazing
Reserve, north of Islet Lake. He remained at his nest box location and
on June 15 was located approximately 200 m east of his release site.
Three days later his collar was on mortality mode and was found at his
previous location. An unsuccessful attempt was made to recapture M32
near his release site. A large male fisher was later sighted in the area,
once the same summer by a wildlife technician, and again in December

1991 by a resident. This fisher was suspected to be M32.
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FISHER F55

Fisher F55 was released June 13, 1990, in the north end of the
Ministik Lake Bird Sanctuary. She began moving north east and by
June 27 she had travelled over 32 km and was just east of Elk Island
National Park, north of Highway 16. Her signal was then lost but picked
up again on August 2. She had now travelled approximately 35 km west
and occupied a heavily populated, but treed subdivision area to the
south of Ardrossan. She was known to used that area until August 9
after which her signal was again lost. On March 23, 1991, while
attempting to trap fisher M31, F55 was recaptured in the Ministik Lake
Bird Sanctuary. Her original collar was no longer functioning and was
replaced with a new one. Her weight had dropped from her release
weight of 3.2 kg to 2.5 kg and she was in good body condition. She
occupied the Watt Lake area, which had been occupied by M31 the
previous fall, and was close to both fishers release locations. From mid-
April to mid-May she moved slightly north and began overlapping with
fisher F42. On April 11 both females appeared to be in almost the exact
location. It was not possible to verify, however, if they made any
physical contact. Fisher F55 then returned to the Watt Lake area and

remained there till her last location was recorded on September 16,
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1992. Subsequent searches failed to pick up her signal and it was

assumed that her collar had failed.
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FISHER M31

Fisher M31 was released June 14, 1990 in the north end of the
Ministik Lake Bird Sanctuary. He remained in the vicinity of his release
site until June 24 at which time he travelled approximately 6 km to the
south side of Ministik Lake. In October, 1990 M31 expanded his range
northeast to the Watt Lake area, near the area he had occupied following
his release. He stayed near Watt Lake until mid-December, at which
time he returned to the south end of Ministik Lake. In February 1991,
unsuccessful attempts were made to recapture M31 and replace his
radio collar. On March 1 he began to move north. His signal was lost
until March 23, on which day it was located on mortality mode. His
body was found in a clearing at the north end of Islet Lake,
approximately 20 km from his previously established home range area.
A post-mortem 2xamination concluded that he had been killed by a large
domestic carnivore, as evidenced by the space between canine marks on
his body. Extensive trauma suggested he may also have been struck by

a vehicle.
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FISHER 10

Fisher F10 was released August 9, 1991 at the north end of the
Ministik Sanctuary, in the area that had been previously inhabited by
fisher F42. She remained at the nest box location till August 20 at
which time she began to move north-west. She never travelled more
than one kilometre from her release site and inhabit the area left vacant
when F42 was killed. The last location obtained was on November 23,

1991 and it was suspected that her collar failed prematurely.
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FISHER M11

Fisher M11 was released on August 10, 1991 at the south end of
the Ministik Lake Sanctuary, in the area that had been vacated by
fisher M31. He immediately travelled east approximately 5 km and
remained in an area just east of M31's annual home range till September
10. The area was remote and relatively inaccessible. On September 21,
M11 was located 3 km west of his release location, a distance of 8 km.
Subsequent searches for his signal including aerial searches, were
unsuccessful, and it was suspected that either his collar had failed or he

had made an extremely long movement outside of the study area.
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FISHER M12

Fisher M12 was released at the southwest side of the Blackfoot
Grazing Reserve on August 10, 1991. He remained near his release
location on the east side of Wanisan Lake till September 28. On October
5 the signal of M12 was on mortality mode and his body was retrieved
on the west side of Wanisan Lake, approximately 2 km from his previous
position. A postmortem revealed that the animal was in an emaciated
body condition and had significant lesions over the right and left
ribcages. These wounds were spaced in such a fashion to suggest
possible attack by a bird of prey. This animal may have been

susceptible to predation because of his emaciated condition.
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APPENDIX D
An aerial photograph of typical habitat within

the study area delineating forest types.






